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Abstract (English)

Design is a young discipline that has mainly developed its practical area (pro-
ject) by incorporating methodologies, methods, and tools in professional work,
with the resulting product/object/artefact. On the other hand, the research and
teaching areas of the discipline have gradually been constructed, and there is
still much ground to cover. The purpose of this research is to delve into the field
of design education. However, research and product development are not sepa-

rate from this, nor is the object.

This doctoral research develops a teaching model for the projection of socially
responsible products with social innovation in the Ecuadorian context. This pro-
posal arises because Ecuador is a country with immense possibilities for growth,
yet it faces significant political, economic, and productive problems since the
last century. To improve this situation, National Development Plans (NDP) have
been created, which promote state policies for the transformation of the coun-
try's production matrix, with the teaching of Design falling under the umbrella

of Higher Education.

It has also been identified that the discipline of Product Design has had little
impact in the country due to a lack of connection with the state and the limi-
ted existing industry. However, it has the potential to integrate itself into state
policies through NDP, with the development of products, services, systems, pro-
cesses, and experiences. Therefore, it is necessary to consider training designers
with a responsible approach in the development of projects that promote inno-

vation and social improvement.

After presenting the context and state policies, the research delivers and in-dep-
th analysis into the development of the profession in the country. Design, accor-
ding to the country's development, also emerged late, first in the professional
field and later in the academic field. Therefore, the Product Design Program of
the Faculty of Architecture, Design and Arts (FADA) at the Pontifical Catholic
University of Ecuador (PUCE) has been taken as a case study for teaching design.
It is one of the first references in the country for the teaching of Design, with
the school starting in 1994, and four processes have been constructed during
the past 28 years. The first three are based on the principles of modern design,
focused on form, function, and production. They are characterised by a projec-
tive development of the black box that goes hand in hand with experimental

teaching processes.
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This doctoral research proposal focuses on the fourth process, which responds
to the principles of postmodern and contemporary design, focused on the user,
sustainability, and incorporating the projection of the immaterial and intangi-

ble through new technologies and forms of communication.

The model's development is structured with: (i) Pedagogy, which incorporates
concepts of Cognitivism, Ignatian Pedagogical Paradigm, Kolb's experiential
learning, Project-based Learning, challenges, and problems. All these educatio-
nal processes coincide with the innate design processes, emphasising the im-
portance of learning in context and with experiences in real spaces. (ii) Me-
thodology, based on the cyclical process of knowledge construction and the
projective process. (iii) Content, developed by a specific subject, in this case, the
User-Centred Design Workshop, delves into the concepts that build this mo-
del of thought and brings students closer to reflective and responsible product
development. (iv) Reflection and teaching action methods that promote the

learning process and knowledge construction, among others.

After developing the proposal, the research collects the application and results

obtained during five academic periods to evaluate, reflect, and conclude.

Keywords: product design, project, teaching model, methodology, user-cente-

red design.



Abstract (Italian)

Il Design e una disciplina giovane che ha incentrato lo sviluppo nella sua area
prattica (progetto) incorporando metodologie, metodi e strumenti nella pro-
fessione, e il prodotto/oggetto/artefatto come risultato di quella attivita. Da-
[altro canto, invece, le aree di ricerca e insegnamento della disciplina sono state
costruite piano piano e ancora c'e strada da percorrere. Lobbiettivo della ricerca
che si presenta nelle prossime pagine e 'approfondire nel campo dell'insegna-
mento del Design, ma, senza scollegarlo della ricerca e lo sviluppo del prodotto,

e anche dell'oggetto in sé.

La ricerca dottorale che si presenta, sviluppa un modello d’insegnamento per
la progettazione di prodotti innovativi con responsabilita sociale nel contes-
to Ecuadoriano. Questa proposta nasce dal fatto che I'Ecuador € un paese con
immense possibilita di crescita, ma allo stesso tempo afflitto da problemi le-
gati all'economia, alla situazione politica e produttiva, i quali vengono portati
in avanti dal secolo scorso. Con la finalita di combattere le problematiche an-
teriormente elencate si sono generati i Piani di Sviluppo Nazionale (Planes de
desarrollo Nacionales - NDP) i quali promuovono politiche statali per favorire
la trasformazione della matrice produttiva del paese. Questi piani includono il
sistema di Educazione Superiore (Universita) nel quale s'inquadra I'insegnamen-

to del Design.

Come parte della ricerca condotta, € stato possibile identificare che I'inserzione
del Product Design nel paese € stata quasi nulla per mancanza di collegamento
con enti statali e la industria, anche se quest’ultima e quasi inesistente ma ha
le capacita e potenzialita d'integrarsi alle politiche statali attraverso i NDP. Per
raggiungere quest'obbiettivo, si deve pensare alla formazione di designers con
approccio responsabile alla costruzione di progetti con responsabilita sociale

focalizzati nello sviluppo di prodotti, servizi, sistemi, processi ed esperienze.

Una volta specificato e presentato il contesto e le politiche statali, la ricerca
approfondisce nello sviluppo della professione nel paese. Il Design nell’Ecuador
compare tardivamente, prima nel campo professionale e poi nell’accademico.
In questo contesto, si € preso come caso di studio alla laurea in Product De-
sign della Facolta di Architettura, Design e Arti (FADA) della Pontificia Univer-
sita Cattolica dell’Ecuador (PUCE) visto che & uno dei primi referenti in quanto
allinsegnamento e funziona ininterrottamente dal 1994 consolidando quat-
tro processi(curricula) di formazione durante questi 28 anni. | primi tre pro-

cessi si sono basati nei concetti del design moderno incentrati nella forma,

Vi
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funzione e produzione e si sono caratterizzati per uno sviluppo progettuale di

“« ” . . I . o
scatola nera” collegati a processi d’'insegnamento esperimentali.

La proposta principale di questa ricerca dottorale si concentra nel quarto pro-
cesso, il quale risponde ai concetti del design postmoderno e contemporaneo
incentrati nell’'utente, la sostenibilita e include la proiezione dellimmateriale e

non tangibile attraverso I'uso di nuove tecnologie e forme di comunicazione.

Lo sviluppo del modello é strutturato con: Pedagogia (i), la quale include con-
cetti del cognitivismo, il Paradigma Pedagogico Ignaziano, I'apprendimento es-
perimentale di Kolb, I'apprendistato attraverso progetti, sfide e problemi; questi
coincidono nell'importanza d’imparare immersi nel contesto ed esperienze svi-
luppati in spazi reali e, finalmente, corrispondono ai processi innati del Design.
Metodologia (ii) basata nel processo ciclico di costruzione della conoscenza e
del processo progettuale. Contenuti (iii) sviluppati per soggetto specifico, in
questo caso il Laboratorio di Design incentrato nell’'utente, dove si approfon-
disce nei contenuti che costruiscono il modello di pensiero e con l'obbiettivo di
avvicinare lo studente allo sviluppo responsabile di prodotti attraverso 'uso de-
lla riflessione. Processi di riflessione e azione che partono dall'insegnate (iv) che

promuovono il processo di apprendimento e la costruzione di conoscenze, ecc.

Finalmente, una volta sviluppata la proposta metodologica, la ricerca si centra
nell’analisi dei dati raccolti durante I'applicazione della stessa, e per un periodo
di cinque periodi academici, con la finalita di valutare riflessivamente i risultati

e arrivare a delle conclusioni sulla sua applicazione.

Parole chiave: product design, progetto, modello didattico, metodologia, de-

sign centrato sull'utente.



Abstract (Spanish)

El Disefio es una joven disciplina, que ha desarrollado mayoritariamente su area
practica (proyecto) incorporando metodologias, métodos y herramientas en el
quehacer profesional; y el producto/objeto/artefacto como resultado de esta
actividad. Por otro lado, las areas de investigacion y ensefianza de la disciplina
se han ido construyendo poco a poco y ain hay mucho camino por recorrer. El
proposito de esta investigacion es adentrarse en el campo de la ensefianza de
disefo, sin embargo, la investigacion y el desarrollo del producto no estan desli-

gados de esta; asi como tampoco el objeto.

Esta investigacion doctoral desarrolla un modelo de ensefianza para la proyec-
cion de productos responsables con innovacion social en el contexto ecuato-
riano. Esta propuesta nace de que el Ecuador es un pais con inmensas posi-
bilidades de crecimiento, sin embargo, acarrea grandes problemas politicos,
economicos y productivos desde el siglo anterior; para mejorar esta problema-
tica se ha generado los Planes de Desarrollo Nacionales (NDP) que promueven
politicas estatales para la transformacion de la matriz productiva del pais, parte
de este cambio involucra el sistema de Educacion Superior en el cual se enmarca

la ensefianza del Disefo.

También, se ha identificado que la insercion de la disciplina de Diseio de Pro-
ductos en el pais ha sido casi nula por la falta de ligacion con el estado y la poca
industria existente, sin embargo tiene la capacidad de integrarse a las politicas
estatales a través de los NDP, con el desarrollo de productos, servicios, sistemas,
procesos y experiencias; por lo que es necesario pensar en la formacion de dise-
fadores con un enfoque responsable en el desarrollo de proyectos que impul-

sen la innovacion y la mejora social.

La investigacion después de presentar el contexto y las politicas estatales; se aden-
tra en el desarrollo de la profesion en el pais. El Disefio de acuerdo al desarrollo
del pais también aparece tardiamente, primero en el campo profesional para mas
tarde aparecer en el campo académico por lo que se ha tomado a la Carrera de
Disefio de Productos de la Facultad de Arquitectura, Disefio y Artes (FADA) de la
Pontificia Universidad Catdlica del Ecuador (PUCE) como Caso de Estudio ya que
es uno de los primeros referentes en el pais de la ensefianza en disefo, la escuela
inicia en 1994 y durante estos 28 afios se han construido cuatro procesos. Los tres
primeros basados en los postulados del diseio moderno centrados en la forma,
la funcion y la produccion; se caracterizan por un desarrollo proyectual de caja

negra que va de la mano con los procesos de ensefianza experimentales.
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La propuesta de esta investigacion doctoral se centra en el cuarto proceso el
cual responde a los postulados del disefio posmoderno y contemporaneo cen-
trados en el usuario, la sostenibilidad e incorpora la proyeccion de lo inmaterial

y lo intangible a través de las nuevas tecnologias y formas de comunicacion.

El desarrollo del modelo se estructura con: (i) Pedagogia, la cual incorporan
conceptos del Cognoscitivismo, el Paradigma Pedagogico Ignaciano, el aprendi-
zaje experimental de Kolb, El Aprendizaje basado en proyectos, retos y proble-
mas; los que coinciden en la importancia de aprender en el contexto y con ex-
periencias en espacios reales, adicionalmente todos estos procesos educativos
coinciden con los procesos innatos del diseiio; (ii) metodologia que esta basada
en el proceso ciclico de construccion de conocimiento y el proceso proyectual;
(iii) contenidos, desarrollados por asignatura especifica, en este caso es el Taller
de Disefio centrado en el usuario, se profundiza en los conceptos que constru-
yen este modelo de pensamiento y acercan al estudiante a un desarrollo de
productos reflexivo y responsable; (iv) procesos de reflexion y accion docente
que promueven el proceso de aprendizaje y la construccién de conocimiento;

entre otros.

La investigacion después del desarrollo de la propuesta recopila la aplicacion y
los resultados obtenidos durante cinco periodos académicos para evaluarlos,

reflexionar y concluir.

Palabras clave: disefio de producto, proyecto, modelo de ensefianza, metodo-

logia, disefio centrado en el usuario.
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"Design is the conscious effort to establish a significant order".

Victor PAPANEK.
Design for the real world.
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Introduction

Design is a discipline and an activity of social order, which has been transformed
from the beginning, when it was projected to meet the demands of mass pro-
duction and the requirements of the industry, concerned and focused on user
requirements (primarily physical requirements), to later be centred on both the
services design and product design, with the interest that projects have to be
social, egalitarian and inclusive, and that are consciously oriented towards the

environmental factor.

We can identify two broad fields of study in design. Design as an object (result);
generator of cultural material, which is the object in the tangible dimension,
since as Jules David Prown states in his article Mind in Matter, “material culture is
the study through artefacts of the beliefs —values, ideas, attitudes, and assump-
tions— of a particular community or society at a given time”’, visual culture
which is the perceptive dimension through the denotation and connotation of
the object, the intangible; and communication. The artefact is seen as an objec-
tual result and a representation: material from a culture, visual as a symbol, as an
communicative object of a culture, and as a message from the designer. On the
other hand, design as an activity of research, education (teaching design) and
projective (product development). The purpose of this research is to enter the
field of design activity, focusing mainly on design education, however, research

and product development are not unrelated to it, nor is the object.

This doctoral research work is a proposal to develop a model/methodology for
teaching and development of responsible products in the Ecuadorian context.
This proposal arises becuase Ecuador is a country with immense possibilities
for development, however, it has significant political, economic and producti-
ve problems; and in order to improve this context, the endeavour of National
Development Plans (NDP), has been established. Part of this transformation in-
volves the Higher Education system in which the teaching of Design (activity)
is framed, and on the other hand the discipline of Product Design in Ecuador
is almost null, but has the ability to intervene within these plans to improve
the Ecuadorian context with the development of products, services, systems,
processes and experiences; so, it is necessary to think about the training of de-

signers with a responsible approach in this context.

1 PROWN, Jules David. Mind in Matter. 2009 . BRODY, David; HAZEL, Clark. Design Studies: a Reader.
Oxford: Berg. Pp. 220. (English)
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The research has been developed in two parts, the first is framed within an
analytical-theoretical phase that includes the development of three chapters:
(1) Methodological Framework, (2) Logical or Contextual Framework and (3)
Case Study. These chapters contextualise Ecuador, its problems and the proposal
for the improvement of Higher Education, the development of Ecuadorian design
and design education with the case study, which is the Product Design Career of
the Faculty of Architecture, Design and Arts (FADA) of the Pontificia Universi-
dad Catdlica del Ecuador (PUCE). The second part, in a synthetic-practical way
includes the following chapters: (4) Development of the proposal and (5) Final
Chapter (Analysis and Conclusions), the theoretical and conceptual references
for the development of the proposal are presented, then the proposal is genera-

ted, tested, data is collected and analysed to finally conclude.

The firs chapter deepens in the methodology developed for this research. The
chapter two, Logical or contextual framework, focuses on the contextualisa-
tion of Ecuador, an account of the main political, economic and productive pro-
blems has faced from the twentieth century to the present; then it analyses the
National Development Plans (NDP) that were proposed from 2013, Nacional
Plan del Buen Vivir (PNBV) and 2017, Nacional Plan Toda una Vida (PNTUV),
through which the plan programme for the improvement of Higher Educa-
tion in the country is approached. In the third chapter, the development of the
case study is evidenced, the Product Design career of FADA-PUCE is presented
through a historical journey, and its main subsequent milestones are exposed,
until reaching the Redesign of the career, which goes hand in hand with state

public policies and the curricula in effect since 2018.

In the second part, chapter four focuses on the development of the proposal of
the Teaching Model/Methodology in Design, in which the following structures
are developed: theoretical, pedagogical and methodological; its application in
the periods 2020_01 to 2022_01, to later show the data collection carried out
on the results; these are analysed to present a correction of the proposed and

finally definitive Model. Finally, the conclusions of the project are defined.

General Purposes

The purpose of this doctoral work is the analysis and development of a teaching
model in design for the development of responsible products with a focus on
social innovation in the context of Ecuador. As a case study, the Product Design
Career of the FADA-PUCE will be taken.



The focus is the proposal of the Redesign of the Career, a proposal that is linked
to the NDP and the new policies developed to improve higher education in
Ecuador as mentioned, through which it seeks to narrow the inequality gaps
in the population, a transformation towards a sustainable country that takes
care of its resources and makes a responsible use of them; reaching the use of
renewable energies and moving away from dependence on extracting and using
fossil fuels; as well as enhancing the productive matrix and diversifying the su-

pply of products and services of Ecuador.

Specifically, this model has been developed for the third level of the career in
the subject of User-Centred Design Project (UCDP), a proposal that has been
applied from the first period of 2020 to the first period of 2022. The Redesign
began its implementation in 2018 and has an adjustment in 2019, currently has
the first court of graduates; with which it is possible to analyse the progress of
students and the knowledge they have been acquiring throughout their profes-

sional training.

Limitations

The limitations were centred on the adjustments and adaptations that had to
be made due to the SARS COVID-19 pandemic. This caused an abrupt transfor-
mation in social interactions and in the way things developed, as well as the ini-
tial proposal of this project. Initially, work with communities and the process of
a model for teaching people outside the area of design, for the development of
responsible products with their reality and through this, promoting a dignified
life, community development and shortening the inequality gaps in the coun-
try; however, the lack of connectivity and accessibility with the different sectors
caused a change in the focus of the proposal, and it was directed to students of
the Product Design Career of FADA-PUCE, the focus remained on development
of responsible products that respond to local reality; because it was observed
that the intervention of professionals in the productive field also seeks to achie-
ve these objectives. Also the pandemic involved a change in teaching methods,

from face-to-face to virtual modality and vice versa.

The model was applied during five academic periods between 2020 and 2022,
three of which were virtual, one in hybrid mode and the last one, which was per-
formed in face-to-face mode. Each period required adapting to the conditions

in which they were developed, given the pandemic.
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The new context requires an immediate response, and the challenge has been
taken as a design problem to be solved; therefore, the teaching of design is de-

veloped through a projectual methodology.

Another limitation has been the groups of students, each one with its particula-
rities and the influence in the dynamics given by the number of students in each
semester. During this research one of the important factors in the development
of each period was the mood, both of professors and students, who faced the
changes and challenges brought by the pandemic: death of family members,
loss of job of parents or partner, economic problems, COVID infection, among
others. Uncertainty, constant change and immediate response are elements left
by the pandemic, and which are factors that are taken into account in the deve-

lopment of this project.

Expectation of the results

As an expectation of the present work, there are several results: the first and
main one is the development of a teaching model/methodology that through
its application, collection and analysis of results, is defined as part of the pro-
ducts that the career has developed, as its own and contextualised element; the
second one is the documentation of the evolution of the career. By means of

these results, the future and the direction it will take, can be planned.

This introduction shows the work developed during this doctoral research
showing the two defined areas of the project, an analytical-theoretical one that
corresponds to the first phase of the research, where the Ecuadorian context is
understood, its problems and the proposal of transformation of the country,
where higher education and design are fundamental, and the case study whe-
re the intervention takes place, the Product Design career of the FADA-PUCE.
The other is the proposal put forth in the synthetic-practical sense, that corres-
ponds to the second part of the research, where the theoretical framework from
which the concepts that will govern the constructed model are obtained , then
the model is developed and applied, information is collected and evaluated, so
as to define the final model; this being done with the expectation of generating

a contextualised product and that is specific to the career.
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“Design is not science, and it is not art, or any other discipline. It has
its own purposes, values, measures, and procedures.”

Charles L. OWEN.
Design research: building the knowledge base.
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First Part: Analytical-theoretical

1. Chapter I: Methodological
Framework

This chapter develops the methodological proposal, applied in this doctoral re-
search, based on the construction of knowledge, proposed by Charles Owen
and the project methodology from Design. In addition, the general purposes of

the study are the objectives of the project.

1.1. Methodology

1.1.1. Base line

As we begin this chapter, it is essential, to remember Owen’s opinion: “Design
(and design education), though young in comparison with many disciplines, has

had sufficient time to move from fledgling practice to responsible discipline.”

Design is a relatively young discipline, compared to other, such as Architec-
ture or Engineering, and even with Art; all of them developed for centuries
and even millennia. Consequently, talking about research on Design, and
teaching the discipline, is also new. The most developed is the connection
between practice and the realisation of products, services, processes, systems,
and experiences. For this reason, Design, unlike other disciplines, has a mostly
practical approach with tangible results (products, services, processes, systems

and experiences); instead of methods, tools, and theoretical resources.

Research on the discipline of Design is in its initial stages, and although several
advances have been developed, the methods, tools and techniques, are not spe-

cific to the discipline, rather they have been adapted to its requirements.

1 OWEN, Charles L. 1998. Design research: building the knowledge base. Design Studies (19 N.1), Pp.
9-20, Pp. 5. (English)

CHAPTER I: Methodological Framework

N

1



22

John Chris Jones

Black box - transparent box 1970 Gales
Bruno Munari Riso verde, designer and artist 1981 Italy
Bern Lobach Designer, theorist 1976-1981 Germany
Bernhard Burdek Designer, theorist 1994 Germany
TU Delft DELFT University 1969 Netherlands
Hans Gugelot HfG Ulm University 1953 Germany
Tecnologs meuecral (NT) | of rocutve Devlopment 2009 | Avgentina
Design Thinking IDEO, company 1991 United States

1

Project methodology proposals.?

This work uses the design methodology, which has an analytical-theoretical

section, and another, that is synthetic-practical. Although for the design pro-

cess there are several methodological proposals, such as the following ones:

All of them share some points in common that are summarised in five phases:
(i) discovering (Research), (ii) defining (Problem), (iii) developing (Proposal),
(iv) applying (Results), and (v) evaluating (Analysis).

analytical- theoretical

~ rd
\""t"/

synthetic-practical

j————

~ rd
\\~7j"‘/

~ 7’
\\“-i—”’

tools, methods, techniques

A

4

\

\

Research

Problem

Proposal

Results

Analysis

1 Methodological proposal developed.

These design methodologies have been taken as a reference, since they have been introduced and are
used by the Product Design Career (FADA-PUCE) since its creation up to the present. Munari's Riso ver-
de proposal, one of the design classics, has been a recurring methodology on the projection of objects
that comes with a description step by step of the process; the INTI methodology is introduced as one of
the regional contributions to the design process; Design Thinking is the most recognised methodology
nowadays. On the other hand, the author of this dissertation introduces the methodologies and me-
thods developed by TU Delft that shows a clear and understandable proposal for students; also refers
to the development of Gugelot as one of the historical emblems of the design process. Author’s note.
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Discovering and defining belong to the analytical-theoretical area because they
allow us to identify: the problem, the tools and the methods used to investigate
it, and to define the theoretical concepts that guide to the consequential steps

shown in the Figure 1.

On the other hand, developing, applying, and evaluating are included in the
synthetic-practical area, to develop the proposal (model). It is applied, and eva-
luated, to reflect on the proposal to generate a definitive one, and to conclude

the project.

knowledge building process

knowledge paradigm

knowledge using process
2 General model for generating and accumulating knowledge.*

This scheme is compatible with the proposal presented by Owen in his article
Design Research Building the Knowledge Base®. This article proposes that the

construction of design knowledge is a cyclical process as shown in the Figure 2.

The previous figure shows the developed process. In this sense, knowledge is
the starting point for the generation of a product “works”, by a channel that are
exercises, tools, techniques or methods proposed by the researcher or professor,
in the theory are the postulates an in the practice are the proposals, as shown
in figure 3 that went through an evaluation process that creates, increases, or
confirms the knowledge that resulted from the process, and generates a scienti-

fic and non-empirical basis.

3 OWEN, Charles L.1998. Design research: building the knowledge base. Design Studies (19 N.1), Pp.
9-20. (English)

4 OWEN, Charles L.1998. Design research: building the knowledge base. Design Studies (19 N.1), Pp.
9-20, Pp. 3. (English)
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analytic | synthetic

realm of theory realm of practice

discovery | invention making

3 General model to generate and to accumulate knowledge in the analytical and synthetic field.®

The scheme in design is applied in two moments. First, in the analytical field, oc-
curs through design theory which is the theoretical part. As Owen says: “[...] the
realm of theory, the model is a paradigm for inquiry. Existing knowledge, under
the direction of theory, is used to generate proposals. Proposals are tested with

measures that verify or refute conclusions to build knowledge”*

It is the building from the basis of knowledge that creates a process: knowledge

- proposals - verification - greater knowledge.

In the synthetic field is the link between practice and process, in other words,
the design project through the application of design methods “[...] the realm of
practice, the model forms a paradigm for application. Here, knowledge is used
through the application of principles to produce works. Works are judged for
their worth, as additions to the knowledge base, using the criteria of the discipli-
ne”’; this is shown in the figure 4.

5  OWEN, Charles L. 1998. Design research: building the knowledge base. Design Studies (19 N.1), Pp.
9-20, Pp. 3. (English)

6 OWEN, Charles L. 1998. Design research: building the knowledge base. Design Studies (19 N.1), Pp.
9-20, Pp. 3. (English)

7 OWEN, Charles L. 1998. Design research: building the knowledge base. Design Studies (19 N.1), Pp.
9-20, Pp. 3. (English)



analytic | synthetic

realm of theory realm of practice

finding discovery | invention making

4 Model to generate and accumulate knowledge in the analytical and synthetic field applied to product design.®

The work and research methodology of this dissertation combines these two proposals. The
construction of knowledge occurs in each phase theoretical and practical of the project, placing
the action that is developed as the central paradigm. To begin the process, we start from prior
knowledge, through tools, methods and techniques (channels) we arrive at a product, which
through reflection, analysis and synthesis (channel) increases knowledge and allows to continue

to the next phase, like shown in the figure 5.

8  OWEN, Charles L. 1998. Design research: building the knowledge base. Design Studies (19 N.1), Pp.
9-20, Pp. 4. (English)
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5  Work and research methodology of this dissertation, developed by the author.

This dissertation is divided into two parts. The first part is the analytical-theo-
retical, that will be subject of the Chapter II: Logical Framework, and contextua-
lisation, through the deductive method. General information on Ecuador will
be presented, including political, economic, and productive problems and the
governmental transformation proposal. This public policy argues that, through
the specificity of design and improvement in higher education in the country,
a transformation of reality can be generated. The Chapter Ill: Case Study in will
be analysed with the historical-comparative method. It will present the de-
velopment of the career and demonstrates the proposal that is currently being
applied. This proposal redesigns the model of teaching and develops the crea-
tion of responsible products. Subsequently, the theoretical framework exami-
nes the relevant concepts for the evolution of the proposal. The second synthe-
tic-practical part examines the proposal; this section develops, applies, collects

the results, and evaluates them, to generate a definitive model.



1.2 Research Objectives

1.2.1.  Main Objective

The main objective of this dissertation is the development of a teaching model/
methodology in designing, for project responsible products with social innova-

tion, in the Ecuadorian context.

1.2.2. Secondary Objectives

The secondary objectives are:

« To analyse the development of the career, from its inception to the present

moment, and identify the historical milestones and teaching proposals.

« To study the proposal of the redesigned career of Product Design, proposal
that changes the teaching process at the Faculty of Architecture, Design
and Arts, of the Pontificia Universidad Catélica del Ecuador (FADA-PUCE).

+ To develop a teaching model for the Subject User-Centred Design Project
(UCDP).

« Toanalyse the model applied in the different semesters, to find opportuni-

ties for improvement, and to propose a definitive model.
1.3. Chapter conclusions

This chapter shows the methodological process carried out, working in both
areas of the project. The first part is analytical-theoretical, and corresponds
to the research phase, concentrating on the Ecuadorian context, its problem:s,
and the proposal for the national transformation; in this proposal, higher edu-
cation, and design, are fundamental elements. The Product Design career of
the FADA-PUCE is used as the case study. The second part shows the synthe-
tic-practical nature of the model; that starts with the theoretical framework
that presents the concepts that will govern the constructed model, then it will
be developed, used, applied, and will collect the information to evaluate and to

define the adjusted/final model.

CHAPTER I: Methodological Framework
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“Ecuadorians are rare and unique beings: they sleep peacefully between creaking
volcanoes, they live poor in the midst of incomparable riches and rejoice in sad music.”

Alexander von HUMBOLDT (1769 - 1859). 29
Travels to the Equinoctial Regions of the New Continent (1802).



30



2. Chapter lI: Logical Framework

The logical framework of the research contextualises, and frames the research;
therefore, it presents the historical, economic, and productive landscape of
Ecuador until the proposal and application of the recommendations of the last
2 National Development Plans: (i) Buen Vivir' 2013-2017 (PNBV) and (ii) Toda
una Vida® (PNTUV) 2017-2021.

Both plans propose objectives that involve higher education as one of the me-
chanisms of transformation of the country. Product design as a profession is
directly involved in the change of the productive matrix, sustainability, tech-
nological development, and innovation of the country; all of these areas and

policies are proposed in the development plans.

2.1. Context of the investigation

2.1.1. Ecuador

Named after the equator line, Ecuador has been an independent country since
1830 after a provisional regional union with Venezuela, Panama and Colombia,

which was named Gran Colombia®. Since its dissolution the country has been

a republic.
Autor General Information on Ecuador*
Official name Republic of Ecuador
Surface 256.370 km2
Ecuador is in South America, to the northwest, latitude 0° 00.
Limits It borders Colombia to the north; with Perl to the south and east; and with the
Pacific Ocean to the west.

1 Buen vivir can be translated into English as good living. Author's note.
2 Toda una vida can be translated into English as a lifetime. Author's note.
3 Gran Colombia can be translated into English as Greater Colombia. Author's note.

4 This information has been summarised from:
- Ecuadorian Ministry of Foreign Relationships and Human Mobility and Ministry of Foreign
Relationship (July 2021).
- Ecuador Ministry of Foreign Relationships. https://bit.ly/3TYOEhg.
- Spain Government (2020). Ecuador Country Information (PDF file). https://bit.ly/3DRPIv1
- Ecuadorian Constitution 2008 also known as Montecristi Constitution after the city where it
was drafted and adopted.

Logical Framework
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Population

17.7 million inhabitants (estimated 20271 - National Institute of Statistics and
Censuses, INEC)®

Capital city

Quito

Important cities

Guayaquil, Cuenca, Loja, Santo Domingo, Ambato, Machala, and Portoviejo

Language

The official languages are Spanish, Quechua and Shuar; these last 2 are languages
of intercultural origin.

Other ancestral languages are in official use by indigenous peoples in the areas
where they live and under the terms established by law.

Currency

Since September 9, 2000, the legal currency in Ecuador is the United States dollar.

Government

Ecuador is a unitary republic that is governed in a decentralised manner. It
is organised as a constitutional state of rights and justice, social, democratic,
sovereign, independent, unitary, intercultural, and pluri-national.

The constitutional reform of 2011 created two new powers of the state in addition
to the classic ones (executive, legislative and judicial), the electoral power and that
of citizen participation and control.

Administrative
Organisation

Ecuador is divided into 24 provinces presided over by a Governor (appointed
by the president) and a Prefect (elected by popular vote), except in the case of
Pichincha, seat of the capital (Quito) that lacks a governor.

The provinces are divided into cantons presided over by a mayor (221).

2 General Information on Ecuador.

REPUBLICA DEL ECUADOR

—

e SO 25 D B

nimE
St
BE== =t |
E ——x
e T

6 Politic map from Ecuador.

5  While this dissertation is written (November 2022 - Febraury 2023) the brand-new national census
is in process; its preliminary results will be available the first trimester of 2023. Author’s note.

https://www.geoportaligm.gob.ec/portal/index.php/descargas/geoinformacion/



2.1.1.1.  Historic, economic and productive contexts

This small South American country, is a megadiverse country and has many
valuable renewable and non-renewable natural resources, such as fossil fuels
(oil). The history of Ecuador has been turbulent, since the middle of the last
century, thanks to the application of various economic measures, that have cau-
sed political crises. The late infusion of modernity, and the political instability
affecting the country, produced a modest development, and a lack of definition
of economic policies. This has prevented the industrial sector from developing
further, because the aforementioned crises reduced the stability of the system,

and each government has modified the data and standards.

The domestic economy is mainly driven by primary exports. By the analysis of
the yield or extraction of star and central products, we can identify clear histori-
cal trends: (i) in the thirties and forties: cocoa, coffee, and sugar; (ii) in the fifties:

the banana boom; (iii) in the seventies: the oil boom and (iv)currently: flowers

and shrimp.
o )
| cacao | pommmms 1 —— :
0Os and
0 > coffee | > banano | | petroleum |
40s ! ] ] ] ]
|

7  Ecuadorian export products.

Currently the economy promotes raw material processing, the inclusion of added

value, and the development of other products based on these raw materials.

The Ecuadorian economy has hardly progressed due to the permanent depen-
dence on international markets and trends for its agricultural products, the lack
of public policies, the mismanagement of public revenues, and the privatisation

of most public companies during the nineties.

Now, the country has a small industrial sector, this promotes the development
and increase of the domestic market, as well as the improvement of quality, and
the optimisation of its competitiveness. An attempt is also made to open the
way for industry and design as a method of differentiation and stimulation of

the market.

The cause-and-effect relationship between economic and political crises, is not

new to Ecuador.

Logical Framework
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Between 1925 and 1948, that is in less than 25 years, 27 presidents have served®.
These years were characterised by instability and struggles for political power
between the social classes. Examples include the appointment and overthrow
of several governments, sometimes by social movements, others for the con-
venience of economic groups. At times, scenarios of regional dispute (coast vs
Andes) emerged with clear divisions of ideology, between social classes, and

political sectors.

The creation of the Central Bank in 1927 limited the power, and curbed the abu-
se, of private banking. It also consolidated the monetary system around the uni-
fied national currency (sucre)” and imposed a national policy to replace prior

measures that were regional in character.

In the forties, specifically in 1942 after the Peruvian invasion to the south of the
country, a boundary treaty was signed (known as the Treaty of Rio de Janeiro),
in which Ecuador lost much of its Amazonian territory. Despite the treaty, the
border situation with Pert would be a cause of conflict in the 1950s and 1960s,

and even in the nineties.

It is worth mentioning that a period of modernisation began in the fifties. There
was a push for industrialisation through the action of substitution of imports

and a focus on investment in strategic public works.?

Attempts were made to encourage industry and support the manufacturing
sector, and although several cities expanded and the increase in population,
the enterprises were developed only for the provision of services, not to pro-
duce consumer goods. After a decade of political stability, in which presidents
were democratically elected and completed their terms, a new era of instability
began in 1960. In addition, Ecuador was not exempt from the wave of military
governments in the region: between 1961 and 1972 there were seven successive

governments, but only two of them were not military.

6 AYALA Mora E. & FERNANDEZ Rueda Sonia. 1995-1999. Ecuador: The Roots of Present. Andean
University Simon Bolivar. (Spanish)

7  ALMEIDA Rebeca. (1994). Kemmerer in Ecuador. Latin American Faculty of Social Science, FLACSO.
Quito. (Spanish)

8  Public investments were mainly directed to the sectors of road works, infrastructure, communica-
tion, transport, electrification, health and education. Source: MONARD Arciniegas, A.S. 2020. Mo-
dern Architech in Quito, 1954-1960. Doctoral thesis, UPC, Departament of Teoria i Historia de I'Arqui-
tectura i Tecniques de Comunicacio. Available on: http://hdl.handle.net/2117/328184. (Spanish)



In the sixties, for fear of the extension of the Cuban Revolution, left-wing groups
were repressed and persecuted, and diplomatic relations with the island were
broken for fear of its influence. In this decade there was ideological tension, be-
tween the marginal social classes and the power of minority groups. Non-confor-
mism, the vision of social change, and the growing criticism of the North Ameri-
can economic model, (partly due to the rise to power of the Cuban Revolution),
were characteristic signs, not only in the debate in Ecuador but throughout Latin

America and worldwide. This was the breeding ground of the Revolution of ‘68.

A few years earlier, in 1964, Ecuador had initiated national processes of agrarian
reform and industrial impulse. The oil boom in the late sixties and early seven-
ties allowed the fiscal coffers to become independent from the agricultural pro-

ductor and export sector.’

The decade of the eighties re-inaugurated democracy at the hand of the elec-
tion of the binomial Roldés-Hurtado. New economic policies were implemen-
ted and the opening to neoliberalism and privatisation was promoted; in this
scenario, the limited role of the state contrasted with the power of private com-
panies, to the point that part of the oil production process created unprofitable

contracts for the treasury.'

In the mid-nineties a new stage of political instability began. The vice president
(Alberto Dahik) left office in 1995 due to corruption problems. The following
year, Abdala Bucaram won the election and became the president, he was dis-
missed 6 months later because he was accused of mental incapacity. His vice
president Rosalia Arteaga governed for a few days; then, the Congress appoin-
ted Fabian Alarcon as interim president. In 1998, Jamil Mahuad was elected,
whose government reached the last milestone in the southern border dispute
with Per(i and ended the historic conflict. Despite this success, his tenure was
victim to deep economic instability, inflation, and currency devaluation; the ex-
change rate increased from 5,000 to 25,000 sucres to 1 dollar."" As a result of this,
there was a massive migratory wave of almost three million Ecuadorians whose

destinations were mainly to the United States, Spain, and Italy.”

9  AYALA Mora E. 2018. Summary of History of Ecuador (6th edition actualised). Andean University
Simon Bolivar. National Publishing Corporation. (Spanish)

10 AYALA Mora E. 2018. Summary of History of Ecuador (6th edition actualised). Andean University
Simon Bolivar. National Publishing Corporation. (Spanish)

11 AYALA Mora E. 2018. Summary of History of Ecuador (6th edition actualised). Andean University
Simon Bolivar. National Publishing Corporation. (Spanish)

12 RAMIREZ Gallegos Franklin & RAMIREZ Jacques Paul. 2005. The Ecuadorian Migration Stampede:
Crisis Transnational Networks and Repertoires of Migratory. (2nd Edition). Ciudad Research Centre
UNESCO-ABYA YALA-ALISEI. (Spanish)
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With this as a prelude, the crisis that followed was unprecedented: the govern-
ment, in 1999 incapacitated people from withdrawing their money.” This time,
holders lost their cash and investments. The national currency changed from
the sucre to the US dollar. Several financial institutions were closed, and the
Deposit Guarantee Agency (AGD) intervened to save some banks. In 2000 an
indigenous uprising, backed by the army and the National Congress, ousted Pre-

sident Mahuad, and his vice president, Gustavo Noboa, assumed power.

After a new electoral process, in 2003, Lucio Gutiérrez became president, and
was later dismissed in April 2005 after a social uprising called the Movement of

the Outlaws. He was succeeded by vice president Alfredo Palacio.

In the following elections (2006) Rafael Correa Delgado won, and in an un-

heard-of sequence of events, he would remain in power for a decade.

The government of the Citizens’ Revolution, his party, renewed economic and
social policies and promoted constitutional reform. At the time, the price of oil
was high, and this generated returns that were invested in administration and

the public sector.

During the 10 years of Rafael Correa’s government, they considered several
plans linked to the development of production and the promotion of domestic

consumption. Higher education was also reformed.

“Between 2007 and 2014, the Ecuadorian economy experienced a period
of growth, above the average for Latin America and the Caribbean, with
anincrease in public investment and a reduction in the indices of poverty
and inequality. The fall in oil prices from 2014 coincided with a period of
slowdown, resulting in and registering negative growth in 2016."™

Since 2007, several sectors of the industry were boosted, including the produc-
tion and development of local products such as in the food industry, beverages
and alcoholic beverages, footwear, textile products, transport and storage, the

manufacturing industry and construction.

13 In order to avoid all clients withdrawn their money from the banks, the government decided no-
body was allowed to manage their banks deposits; therefore, locally this time was named “bank
holiday” or “frozen money”. Author's note.

14 Spain Government. 2020. Country information: Ecuador (PDF file). https://bit.ly/3DRPIv1. Pp. 2.



“In 2012, 44% of national production is comprised of primary goods,
industrialised goods, and services with reduced added value, while the
other 56% is composed of high value-added services. On the other hand,
72% of exports are comprised of primary goods, followed by 21% for
industrialised goods and only 7% for services.""

Between 2017-2021, Lenin Moreno, Rafael Correa’s first vice president, held the
presidency. Criticism of his mandate bottomed out in October 2019 after there
was an indigenous uprising that pushed for a change in social policies, especially

in fuel subsidies, and other improvements in the quality of life.

In March 2020, during a period of economic crisis, a health emergency was un-
leashed, due to the SARS COVID-19 pandemic.’® This pandemic produced high
mortality and high unemployment rates, as well as a new wave of migration. It

also highlighted the shortcomings of the public health and social welfare systems.

In 2021, the current president, Guillermo Lasso, was elected, whose government
is applying economic policies characterised by the promotion of private invest-
ment and little in public investment. It has made some social mistakes especia-
lly for not being able to stop the increase in unemployment and the delay in
economic reactivation post-SARS COVID-19. In the present it faces several se-
curity problems such as the prison crisis, the increase in crime and the growing

sense of insecurity."”

Ecuador has entered into an economic recession since 2014 because of low oil

prices; a factor that visibly affects industry and society.

Ecuador’s dependence on oil is undeniable. “The item that Ecuador exports
mainly are oil products (crude oil and derivatives) and, consequently, it depends
a lot on international oil prices. ... The next most important items are bananas
and shrimp, each are about 18% of the share of the total exports”'® To this
dependence is added the prevalence of agricultural exports and especially the
production of bananas, shrimp, and cocoa; this shows that the economic matrix
has not been modernised, and that, in terms of boosting domestic industry,

there is still a long way to go.

15 National Secretary on Planning and Development, SENPLADES. 2014. National Development Plan
Buen Vivir 2013-2017. Ecuador government. Pp. 41. (Spanish)

16 Vistazo Magazine. May 18 2021. The Good and the bad: Lenin Moreno government sis the food re-
adyz?. Vistazo Magazzine. https://bit.ly/3DZzL7f. (Spanish)

17 CHIRIBOGA Andrés. May 24 2022. Ecuador: Politic Analysis on Lasso’s First Government Year. CE-
LAG. Available on: https://bit.ly/3zANpLp. (Spanish)

18 Spain Government. 2020. Country Information: Ecuador (PDF file). Available: https://bit.ly/3DR-
PIv1. Pp. 3. (Spanish)
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Recently, the government faced in June 2022 a strong wave of protests, impul-
sed by indigenous and social groups, that requested a change in social policies,
the protection of small agro producers, the social targeting of subsidies and the

improvement in the quality of life of Ecuadorians.

2.2 National Development Plans

Since the election of President Rafael Correa in 2007 the role of the State, in
the public and institutional agenda, has been reinforced, and public planning
has been given greater importance. The National Development Plans (NDP)
ceased exercising plans, that only generated periodic reports and, that were
nourished by strategic institutional instruments for decision-making and de-

velopment proposals.
A new constitution was promulgated the following year.

The Constitution of Montecristi defines Ecuador as a constitutional state, of ri-
ghts and justice, social, democratic, sovereign, independent, unitary, intercul-
tural and multinational.” This instrument obliges the government to comply
with the NDP.?° On this basis, a transformation was created in higher education

policies and productive development; both are relevant topics for this research.

In 2009 the first NDP of Correa’s era was introduced, in force for the period
from 2009 to 2013. This instrument proposed alternatives to development that
surpassed the hegemonic visions of economic growth and neoliberalism, which
had such an impact on Ecuadorian society in the eighties and nineties.”’ The
constitutional redefinition of Ecuador as a state of rights and justice, multina-
tional and intercultural, resulted in comprehensive planning. Based on this plan,
the information was updated, and several appropriate policies were generated;
this disclosure of new information also resulted in the incorporation of the Mi-
llennium Development Goals 2000-2015 (MDG). Currently, subsequent plans
have implemented the use of Sustainable Development Goals 2015-2030 (SDG).

19 Ecuador Constitution, 2008.
20 Ecuador Constitution, Articles 280 and 293.

21 National Secretary on Planning and Development, SENPLADES. 2017. National Development Plan
Toda una vida 2017-2021. Ecuador government (Spanish)



Coinciding with the second term of President Correa, the National Plan Buen Vi-
vir 2013-2017 (PNBV) was put into effect.” This plan served to: (i) reduce social
gaps, (i) consolidate the democratic State, (iii) enhance human talent through
comprehensive education processes, and (iv) generate production capabilities
through large investments in areas of infrastructure and strategic sectors. Later,
the presidency of Lenin Moreno defined the National Plan Toda una Vida 2017-
2021 (PNTUV) that sought to deepen, innovate, and improve the conditions
previously achieved.”® The National Plan Creacion de Oportunidades (Creation
of Opportunities) 2021-2025 (PNCDO) is currently in force.

This research analyses the PNBV and PNTUV plans, because in this period the
Product Design Course was redesigned (2015-2018), and its first modification

occurred 2019, on which this doctoral project is based.

The PNCDO is not included in the analysis because it is difficult to show concre-
te results that allow an objective analysis since it is in its second year of imple-
mentation. Also this plan has no focus on higher education nor improvement

of industry and production.

2.2.1. National Development
Plan Buen Vivir 2013-2017

In the governments of Rafael Correa, science and education always received po-

litical and budgetary attention.

“The Knowledge Revolution, which proposes thatinnovation, science and
technology are the foundations for the change of the productive matrix,
must be conceived as a different way of producing and consuming. This
transition will take the country from a phase of dependence on limited
resources, to one on unlimited resources, such as science, technology,
and knowledge."**

To analyse the PNBYV, its twelve objectives will be studied and the most relevant
ones for the area of this study will be deepened: (i) education, (ii) industry and
(iii) society. Below in the table 3 the public policies relevant for design and tea-

ching are listed.

22 National Secretary on Planning and Development, SENPLADES. 2017. National Development Plan
Toda una vida 2017-2021. Ecuador government. (Spanish)

23 National Secretary on Planning and Development, SENPLADES. 2017. National Development Plan
Toda una vida 2017-2021. Ecuador government. (Spanish)

24 National Secretary on Planning and Development, SENPLADES. 2014. National Development Plan
Buen Vivir 2013-2017. Ecuador government. Pp. 27. (Spanish)
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The policies of goals 2, 3, 4 and 5 focus on reducing social gaps and achieving
a better quality of life for the population, through the provision of means and
tools, as well as methods to reduce poverty. Increased access to adequate, for-
mal or non-formal, education is expected to generate better livelihoods and
development for the population. In addition, the respect and incorporation of

culture is recognised as an identity element of society.

Goals 7,9, 10 and 11 focus on the promotion of sustainable development throu-
gh the responsible use of natural resources, which Ecuador has in abundance.
Diversification of energy sources and incentives for productive development are
also mentioned. In this framework, teaching in design, and design as a project
activity, are intimately and directly combined; both have the capacity to gene-
rate products, to promote the economic inclusion of vulnerable groups; as well
as to support the democratisation and accessibility to resources and means of
production to multiply the development of products, services, systems, proces-

ses, and experiences that improve the lives of Ecuadorians.

The teaching of design plays a fundamental role because it links academia, indus-
try and society, and allows the improvement in quality of life. Developing teaching
models of the profession, initially transcends within the academic field (the uni-
versity) and later expands to reach groups and communities, that have difficult

access to formal education, and that require design to raise their quality of life.

On the other hand, through design, solutions can be generated for the sustaina-
ble use of resources and environmentally responsible production systems that

influence the future of the country.

2.2.2. National Development
Plan Toda una Vida 2017-2021

In analysing the PNTUYV, the nine objectives set out in the three proposed axes
are studied. Specifically, the most relevant for this research are analysed: (i) edu-
cation, (ii) industry and (iii) society, in these topics the policies related to design

are identified.
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In the first 6 objectives, policies focus on: reducing social gaps and raising the
quality of life of the population, encouraging productive development to diver-
sify Ecuador’s economy and its energy sources, the responsible use of resources,
and the access to the means of production. It is encouraged that domestic de-
veloped products have added value, satisfy the domestic market, and can reach

the foreign market to boost exports.

Design education and design as an activity are involved and contribute to the
development and production of: products, services, systems, processes and, ex-
periences. All of them contribute to the social and productive development of
the country and make design a transversal and strategic tool for the performan-

ce, competitiveness, and innovation of these products.

Design and its teaching serve to project and develop research-based products
that meet the needs and expectations of Ecuadorians and ensure environmen-

tal well-being, cultural diversity, and good use of natural resources.

2.3. University Education

As mentioned above, the country has suffered several economic and political

crises over the years, and they have influenced higher education.

In 1938 the first Law of Higher Education was issued in Ecuador. It granted uni-
versities autonomy, as well as technical and administrative independence with
the aim of supporting: development, modernisation, and the search for solu-

tions to national problems. This law declared free public education.

In 1990, the special regulations for non-university higher education were issued.
This instrument regulates technical and technological training centres, relevant
in the field of production and for the improvement of industry. During the nine-
ties, due to national privatisation policies, investment in public universities was
stopped, in addition the free nature of this education was eliminated.”” That is
why private universities, as well as technical and technological institutes, began
to gain space and increase in number. This expanded the offerings of courses
but a crisis occurred when accessibility to third-level training was linked to avai-

lable economic resources and not to quality.

27 At this moment, the public education in universities was not free, it had a paying differentiated
system which was cheaper than the private universities. Author's note.
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Some analysts documented this situation. “Until 2012 Ecuador had 71 universi-
ties, 45 of these were founded during the years 1992 to 2006 [which] shows an
increase of 273% in 14 years. Of these 45 universities created, 35 were private”?®
Between the nineties and 2000s education became a business in which the qua-

lity of the offer did not matter, and this produced several problems such as:

1. offer of degrees that could not be registered with State institutions to

practice the profession;

2. curricula whose minimum contents and learning outcomes did not co-

rrespond;

3. employment of professors without teaching skills and without a profes-

sional degree nor a work experience;
4. institutions without infrastructure or human capital; and,
5. a wave of scams for students who aspired to hold a professional degree.

All this happened because the regulatory body that was supposed to supervise

higher education was under the control of the institutions that it had to supervise.

In 2008, in the Constitution and in the NDP 2009, principles were proposed
that transformed higher education in the country. The Constitution established
that public higher education must respond to the public interest and not be for
profit. It also granted the state exclusivity in the control and regulation of higher

education, as a key piece of national development.

2.3.1. Legal and Institutional Frameworks
on Educative Policies

2.3.1.1. Legal Regimen: Superior Education Organic Law

Based on the Constitution of 2008 and the NDP of 2009, the new Superior Edu-

cation Organic Law (LOES) was enacted in 2010 under the following principles:

1. Co-governance, through which the functions and responsibilities are dis-

tributed among the sectors of the university community.

28 PACHECO Olea, Lednidas; PACHECO Mendoza, Rosa. 2015. Superior Education Evolution in Ecua-
dor. The Ecuadorian University Educative Revolution. Pacarina del Sur [On line]. Year 6, # 23, April-Ju-
ne 2015. ISSN: 2007-2309. Source: Pacarina del Sur. Available on: bit.ly/3ULDb2M



N

. Responsible autonomy, in other words, higher education institutions are
free to structure their responsible academic work, although they are sub-

ject to accountability and compliance within the law.

3. Equality of opportunities, that includes free public education, scholarships
and the differentiated pension system applied according to the performan-

ce of the students, under the scheme, that study in private universities.

4. Quality that is verified through external evaluation and self-evaluation

that allow constant improvement.

5. Relevance, that is, that the academic offer responds to national needs and

requirements and in support of compliance with the NDP.
6. Integrality between the different levels of training. And,
7. Self-determination to produce thought and knowledge.

Since the entry into force of the LOES, these principles govern all higher educa-

tion institutions (IESs) and promote their excellence.
2.3.2. Institutional Regime

There are three institutions that make up the higher education system (SES): (i)
the Council of Higher Education (CES), (ii) the Council for Quality Assurance of
Higher Education (CACES), and (iii) the National Secretariat of Higher Educa-
tion (SENESCYT), all of them are analysed below.

2.3.2.1  Council of Higher Education (CES)

This council is the body that is responsible for planning, regulating, and coordi-
nating the SES. It also regulates the relationship between academic actors, the
state, and society. Its objective is to guarantee a quality higher education that

contributes to the development of the country.

The CES encourages universities, polytechnics, institutes and higher conserva-
tories to work using efficient professional processes, relevant to national de-
velopment. It also advocates the exercise of responsible autonomy; it verifies
that the offerings of courses and programs is relevant, of quality, and by design
stimulates and adapts to the needs of the social and economic development of

the country.
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Its first strategic objective, with the participation of the different actors in the
education sector, is to consolidate the SES. It will achieve this through acade-
mic diversification that responds to national demands in the social, political,
economic and technological fields. Other strategic objectives are: to stren-
gthen efficiency in the issuance and reform of regulations, for the exercise
of responsible autonomy of higher education institutions, and to strengthen

their institutional capacities.”

2.3.2.2. Council for Quality Assurance
of Higher Education (CACES)

This is the technical public body that is responsible for the regulation, planning
and coordination of the quality assurance system of higher education. It enjoys

regulatory and managerial powers.

CACES leads the following participatory processes: internal and external evalua-
tion, accreditation and academic qualification, and the guarantee of quality in
higher education institutions. This council is focused on the balance of teaching,

research, innovation, and social bonding.

It is expected that the CACES will be recognised by the actors of the SES and
Ecuadorian society, as an innovative, transparent, and accountable body, capa-

ble of promoting and ensuring the culture of quality in higher education.

2.3.2.3. National Secretariat of Superior Education
(SENESCYT)

The LOES of 2010 establishes that SENESCYT is the body responsible for the

processes applicable to higher education, specifically:

“The National Secretariat of Higher Education Science Technology and
Innovation - is the body that aims to exercise the direction of public
policy of higher education and coordinate actions between the Executive
Branch and the Institutions of the SES. It will be directed by the National
Secretary of Higher Education, Science, Technology, and Innovation,
appointed by the President of the Republic.”*

29  Council of Higher Education (CES). 2022. Mission, Vision, and Objectives. Available on: www.ces.gob.ec

30 LOES, Article 182.



2.3.3. Evaluation Process of Superior Education

From the issuance of the LOES in 2010 and the creation of the three institutions
mentioned, a process of regularisation and evaluation of the IESs started, which

lasted 5 years.

In this process, the relevance and quality of all IESs and their academic pro-
posals were evaluated and analysed in accordance with the country’s develo-

pment policies.

“In terms of quality, the issue of the purification of the system has
been well executed, with the definitive closure of 15 universities and
the purging of venues or extensions. Today a process of evaluation and
accreditation ensures that not only the institutions but also their courses
and programs must have this certification and accreditation.”*’

The regularisation of the academic offerings compelled the closure of some
institutions and some programs that did not meet quality standards. It was
determined that each IES should benefit from evaluation processes (external),
self-evaluation (internal) and the redesign of their academic offerings. They also
had to define new courses. The latter was necessary because the programs offe-
red were heterogeneous, to the point that, for example, the content for the

same course or profession was different in each IES.

This produced different competencies among professionals, reduced coherence in
education and aptitude of the graduates. On the other hand, many programs lac-
ked basic tools such as curriculum meshes, syllables, adequate spaces for learning;

all of which lacked consistency in content and produced poor learning outcomes.

On their side, professors also had to transform themselves to improve the level

of higher education; not everyone had fourth-level degrees or develop research.
During this process, the CES together with the CACES were constantly monitoring.

Between 2015 and 2018, academic programs were defined that responded to
the PNBV and PNTUV plans; these programs came into force from 2017 and are
currently being implemented. The CACES established an accreditation system
applicable not only to the IESs but to each program offered, that since then is

obliged to accredit its quality. This process is in place to this day.

31 Council of Higher Education (CES). 2016. Department of Communication of the Council of Higher
Education. Press bulletins. Available on: www.ces.gob.ec
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Specifically, in this framework of reforms, the Product Design Course of the
Faculty of Architecture Design and Arts (FADA) at the Pontificia Universidad
Catélica del Ecuador (PUCE) was redesigned. This is the proposal that will be

analysed in the next chapter and on which this research is developed.

2.4. Chapter conclusions

Ecuador’s economy is based on the production of primary goods, including ba-
nanas, shrimp, flowers, cocoa, and oil extraction. The country’s political pro-
blems have not allowed to maintain stability in economic policies, which has

generated social problems and little productive development.

The policies of the last two NDP, PNBV 2013-2017 (government of Rafael Co-
rrea) and PNTUV 2017-2021 (government of Lenin Moreno) focus on reducing
social gaps to achieve a better quality of life, provide it with means and tools
for its development and to reduce poverty. These plans propose to improve
accessibility to formal and non-formal education to generate livelihoods and
development. In addition, respect for culture was incorporated as an element
of construction of society’s identity. The aforementioned public policies focus
on the promotion of sustainable development, the responsible use of resources,
and on the diversification of energy sources, as well as on encouraging produc-

tive development.

This approach directly influences the teaching of design and design as an acti-
vity, because design can enhance resources by adding value, encouraging, and

diversifying the market.

Teaching in design is fundamental since it is the point of convergence and link be-
tween academia, industry, and society; It also supports the processes of democra-
tisation and social equality. Developing a model of teaching in design transcends

the academy and reaches society that seeks to improve their quality of life.

It is undeniable that the design of products, services, systems, processes, and ex-
periences contributes to the social and productive development of the country.
Design is a transversal and strategic tool for product performance, competitive-

ness, and innovation.

Based on the Constitution of 2008, the LOES and the 2 NDPs studied (PNBV and
PNTUV) there were generated public policies that improved higher education
in Ecuador. Also noteworthy is the institutional regime formed by the CES, the
CACES and the SENESCYT.



Between 2010-2015, an unprecedented process of evaluation of the IESs was
carried out that solved the existing shortcomings and launched the redesign of

the programs; these programs have been in execution since 2017.

This is the policies framework of the redesigned of the Product Design Course,

that will be reviewed in the next chapter.
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“However, in my opinion, all design education must be based on ecological methods
and ideas. This will include studies in the scientific method, as well as in biology,
anthropology, cultural geography and related fields. Social and human ecology and
philosophy and ethics will form an integral part of this training.”

Victor PAPANEK.
The green imperative - ecology and ethics in design and Architecture.
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3. Chapter lll: Case study

This chapter will be dedicated to the case study of this research. It starts by
framing the development of design in Ecuador; it describes its informal appea-
rance in the professional field about 40 years ago. Additionally, it explains the

reasons why the integration between industry and design is deficient.

The author considers that as of 2007 with the validation of new policies and the
National Development Plans (NDP) it was possible to introduce strategies to

promote the industry and the insertion of design.

The case study that is presented is the Product Design Career of the Faculty of
Architecture, Design and Arts (FADA) of the Pontificia Universidad Catolica del
Ecuador (PUCE), one of the first spaces that promotes discipline in the country.
It includes the four curricula that have been implemented from 1994 to the
present, as well as the latest plan, the redesign the career developed from the
LOES 2010; which is developed from the evaluation of universities, careers and
programs carried out by the CES, CACES and SENESCYT between 2010 and

2015, reviewed in the previous chapter.

3.1. Development of Ecuadorian Design

As explained in the previous chapter, in Ecuador’s economy, based on primary
products for export, design has strongly lagged behind as an industry. Starting
in the sixties, with the attempt to modernise Ecuador in a late manner, and
with the oil boom, the first companies focused on complementary products
were created. An example of this is Pycca’, dedicated to the production of plas-
tic household items. On the other hand, the main industries focused on the
provision of services (electricity, telephony and tourism) and the development
of materials, mostly focused on construction like Cementos Chimborazo? (cu-

rrently Union Cementera Nacional, UCEM - National Cement Union).

At that time, the government’s priorities were centred on the social, eco-
nomic and technological progress of the country: for this reason, invest-

ments were made in development and the implementation of infrastructure,

1 https://www.pycca.com/

2 https://www.ucem.com.ec/
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for public companies as well as for private ones. For example, after the crea-
tion of social security, its headquarters were constructed, in that moment ca-
lled Caja de Seguro (Security Fund), now called the Ecuadorian Institute of So-
cial Security (IESS); other relevant buildings that were constructed in Quito in
this period are: (i) the Hotel Quito, (ii), the Red Cross, (iii) different ministries,
such as the Ministry of Finance, (iv) the Inmaculada Concepcién School, and (v)
the San Francisco de Sales School, among others.? In the initial proposal, it was
thought that all of the furniture, household items and objects should be built
or manufactured within the country; nevertheless, the industry of that time was
not ready to respond to the demand, and most of the products were imported.
This failure exemplifies the limitations of the national industry. As discussed in
the previous chapter, the deep political and economic crises have slowed down
technological and industrial development in the country, to the point that the

intervention of design in industry has been almost nil.

To understand and to dive deeper into the subject matter, this research will revise

the development in Design in Ecuador in the professional and academic fields.

The history of design in Ecuador is of late blooming, in comparison with other

countries in the region.

Latin America history in general has been marked with political instability, mi-
litary dictatorships, governments of left and right (with very strong differences)
and significant corruption. These factors and the characteristics of the different
countries have been the reason why there are different moments for the begin-

ning and consolidation of professions related to design.

In Mexico, Brazil and Argentina the profession was introduced in the thirties
and forties of the 20th century and was consolidated mid-century thanks to the
European diaspora that arrived to Latin America after the World War Il. In coun-
tries like Colombia, Perti and Chile the profession developed from mid-century
onwards due to population growth and the requirements of industrial and eco-
nomic development. On the other hand, in Ecuador, Bolivia, Guatemala and
some Central American countries, the emergence of the profession happened
between the seventies and eighties in an informal manner within the professio-
nal environment; the surfacing of design was linked to industrial and technolo-

gical development, as well as public policies of the state.

3 MONARD Arciniegas, A.S. 2020. Modern Architech in Quito, 1954-1960. Doctoral thesis, UPC, Depar-
tament of Teoria i Historia de I'Arquitectura i Tecniques de Comunicacid. Available on: http://hdl.
handle.net/2117/328184. (Spanish)



In Ecuador, design began in the professional field rather than in the academic
one, because the first professionals were born instinctively, out of restlessness,
individual motivation and desire. Seeing that there were no Ecuadorian design
schools, most of those interested, opted for the most similar disciplines: Ar-
chitecture or Art. Hence, one of the pioneers in this discipline is renowned Ar-
chitect Guido Diaz, whose works include graphic areas, furniture and fashion

design, art and others.

In Design, the career at the FADA or the PUCE began in 1994, more than 28
years ago with the idea of focusing on integral design. The first professionals
were characterised for having comprehensive design knowledge, without spe-
cification and without limitation “because it is increasingly difficult to specify
what each branch does, if a graphic designer makes signage, he is an urban desig-

ner and also an industrial designer.”

Schools such as the Metropolitan Institute of Design La Metro, was created in
1985 with a technical and technological focus. The Cuenca School of Craft Design

dates back to 1984 and proposed to link craftsmanship to design and production.

As mentioned in the last chapter, in the decades of the nineties and 2000s the-
re was a boom of the privatisation of higher education. Nowadays, there are
a variety of institutes and universities that promote the profession of Product
Design in the country, for example: Universidad de las Américas (UDLA) and

the Escuela Superior Politécnica del Litoral (ESPOL).

In Ecuador, the first concern of designers at this time was to develop objects
of quotidian nature like household and office items, or furniture. That is why
furniture companies emerged like: ATU® or Tempo Design®, which mostly opted
for the redesign and copying products, and who bet very little on design as a di-
fferentiating factor. An example of this is Guido Diaz’s Art Tempo factory, whose

furniture production was destined for export.

One of the problems the profession faces in the country is that an association
of designers has not been consolidated, in which parameters can be defined

and will link designers in the public and private, nationally and internationally.

4 Personal interview with Guido Diaz, by ORTIZ, 1., in May 2009. (Spanish)
5  ATU, after 70 years in the Ecuadorian market, it closed its doors in 2018. Author's note.

6  https://www.tempodesign.com.ec/
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Even though it is true that the Chamber of Design of Ecuador (CADE) was crea-
ted in 2015, but is not well known or recognised by most professionals in the
field, since there is no evidence of work in best interest of the union. This si-
tuation is very different from what happened in Argentina, México and Brazil,

where schools and associations of designers have existed for decades.

In 1980, a regional meeting of designers was convened in Colombia. Guido Diaz,
attended and reported that there was no academics in Design in the country
and that some architects performed functions as designers. “At that time, we
were not many, if there were about three or four it was enough”” Some of the
attendees shared similar stories: there was no design advocacy in the professio-

nal and academic arenas.

At this meeting, the Latin American Association of Industrial Design (ALADI)®
was formed. It brings together design professionals in different countries, each

with different characteristics.

Since its creation, ALADI has organised several congresses and important agree-
ments have been reached between countries. For example, in 1984, five scholar-
ships were obtained for the Master’s Degree in Industrial Design at the National
Autonomous University of Mexico (UNAM) for architects graduated from the
Central University of Ecuador (UCE). These scholars were Angel Jacome Gallar-
do, Diego Hurtado Gomezjurado, Luis Bosano, Jorge lzurieta and Julia Tamayo;

the first professionals specialised in design, the Ecuadorian pioneers.

The youth of design in Ecuador is evident because the first records of its activi-

ties date from the late seventies and earlier eighties.

Ecuadorian design, as well as in most Latin American countries, fails to have a
link with the State in its projects; this would be a great tool for the development
of the profession in the country and of the country through design, and would

enable the insertion of design in other fields.

During the government of Rafael Correa, an attempt was made to create this
alliance and one of the first approaches was the development of the Much be-

tter if it is done in Ecuador (Mucho mejor si es hecho en Ecuador) program,

7 Personal interview with Guido Diaz, by ORTIZ, I, in May 2009. (Spanish)

8  In 1980, the ALADI (Latin American Association of Industrial Design) was created in Latin America
and was recognised by the UN in 1989 as a representative entity of the region’s designers. Among its
objectives, it declared as a priority the need to promote industrial design as a technological discipline
for the social, economic and cultural development of the region, and as a way to promote the rupture
of external dependence, an entity that is still in force. Source: https://www.disenioaladi.org/ (Spanish)



which strongly supported the national industry. This program was designed to
accompany safeguard policies, protect national products and their marketing,

as well as promote fairer competition.

Currently, local design has been promoted through small associations of de-
signers, fairs and specialised stores that promote local consumption, fair trade,
cleaner production processes and the use of sustainable materials. Some exam-

ples are La Imaginativa,® Casa Kiki,"* Olga Fisch," among others.

kiki/

“QUE LA MODA PUEDA
ACOMPANAR COMO HIJA

DE SU TIEMPO AL ARTE
DE SU TIEMPO"

https://lifestylekiki.com/ https://www.instagram.com/casa

https://www.laimaginativa.com/info

o4}

Taking advantage of the growth of design in recent years, information has been
collected on the insertion fields of design and the work-spaces of designers. In
the Product Design Career of FADA-PUCE, this information has been analysed
based on the requirements of pre-professional practices and internships, as well
as the following-up of graduates; designers have also been interviewed. Based
on these sources, it is concluded that the fields that are currently being develo-

ped in Ecuador are:

Spaces and shops for equadorian Designers.

9  https://www.laimaginativa.com/info https://www.instagram.com/laimaginativa/
10  https://lifestylekiki.com/ https://www.instagram.com/casa__kiki/

11 https://olgafisch.com/ https://www.instagram.com/olgafischfolklore/

https://olgafisch.com/ https://www.instagram.com/olgafischfolklore/
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Designers in industries

https://objekt1.com/

i, 4

. i

Massive production

Standardised industrial
processes

Ortiz, lvonne.

9  Designers and working spaces.

Edessa (ceramic - sanitary),

Artesa (ceramic - crockery),

Indurama (appliances)

Designers in industries

Intermediate and limited
production

Standardised industrial
processes or digital
production

Objeckr,
Los Andes,
Loft Noa,
Studio Noa,

Origenes

Designers in companies

Public or private companies

Museum of the City,

Contemporary Art Centre (CAC),
Metropolitan Cultural Centre (CCM),
YAKU Water Museum,

Interactive Science Museum (MIC),
Colineal,

Adriana Hoyos,

Independent designers
dedicated to

Uribe & Schwarzkopf
_ Imabu,
Manufacturing and product Urku,
development
Olivez
Ziette,

Service design

Disefio Probeta,
Hola Sapiens,
Ficto,

Estudio Turé

Own products:

Dennise Calero (signature jewellery)
Uve jewelry,

Cuica laboratorio de inventos,

Inti eyewear,

Fernando Echeverria,

Materia

5  Areas of work of Designers in Ecuador.

https://www.instagram.com/dennisecalero/



Designers in mass production industries and who are involved in standardised
industrial processes: Heads of production areas and team leaders for product
development in companies such as: Edesa' (ceramics - sanitary ware), Artesa'
(ceramics - crockery) and Indurama' (home appliances). Although these com-

panies have design departments, the number of involved designers is small.

Designers in intermediate and limited production industries, involved in stan-
dardised industrial processes or digital production, with products such as fur-
niture or household goods. These are, in general, companies and ventures of
designers or architects; they are small, family or one-person companies de-
dicated to the generation and production of authorship objects or customi-
sation of products such as: Objeckt,” Los Andes Home Design,'® Loft Noa,"”

Studio Noa' and Origenes'.

Designers in public or private companies that insert design into the identity
and projects of them. An example is the museography in the City Museums
Foundation of the Mayor’s Office of the Metropolitan District of Quito, of
which five museums are part: (i) The City Museum, (ii) The Contemporary
Art Centre (CAC), (iii) The Metropolitan Cultural Centre (CCM), (iv) YAKU
Water Museum, and (v) The Interactive Science Museum (MIC). In this case,
the designer is part of the company and his work has focused on the mana-
gement, museology and museographyof the spaces and proposals. Another
example is the insertion of designers in private companies such as Adriana
Hoyos Design Studio,”® Uribe & Schwarzkopf?' or Colineal®” as consultants for
the construction and decoration of the interior spaces of office, warehouses

and sales rooms.

12 https://edesa.com.ec/

13 https://www.artesa.com.ec/

14 https://www.indurama.com/indurama/es/USD/
15 https://objekt1.com/

16  https://www.instagram.com/los_andes_hd/

17 https://loftnoa.com/

18 https://studionoa.com.ec/

19  https://www.instagram.com/origenes.ec/

20 https://www.adrianahoyosdesignstudio.com/

21 https://www.uribeschwarzkopf.com/

22 https://colineal.com/
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Independent designers dedicated to the manufacture and development of
products have their ateliers such as Imabu, Urku Design Studio* and Olivez,**
among others. Its metal, wood and ceramic workshops provide object deve-
lopment and production services, they mainly support windows dressing and

interior decoration, among other activities.

There is a group of independent designers dedicated to the design of services
in ateliers such as Ziette,” Disefio Probeta,” Hola Sapiens,”” Ficto?® and Hot
brands,”” among others. They provide consultancy, advisory and strategic de-
velopment services to different companies, both public and private; they are
focused on the 360 approaches for companies and cover a wide range of activi-
ties focused on development of graphic design and communication, branding,

packaging, decoration, interior and product design, among others.

Independent designers who are dedicated to the development of their own
products such as Dennise Calero jewellery creator,*® Uve jewellery,*' Cuica la-
boratory of inventions,*” Inti eyewear,*® Fernando Echeverria** and Materia,**
among others, are dedicated to different fields such as jewellery, leather goods,

fashion accessories and household items, mainly.

At present, the fields of design have diversified and the work of designers in
Ecuador has expanded. This shows that academic development is essential to
provide professionals with the skills, aptitudes and attitudes of the discipline to

face the challenges that the country proposes.

23 https://www.instagram.com/urku.designstudio/
24 http://www.olivez.ec/

25 https://ziette.com/

26 https://zonadegestacion.com/

27  https://www.holasapiens.com/

28 http://ficto.com.ec/ficto/

29 https://hotbrands.global/

30 https://www.instagram.com/dennisecalero/
31  https://www.instagram.com/uvejewelry/

32 https://www.instagram.com/cuicalab/

33 https://www.intieyewear.com/

34 https://ferech.com/

35 https://www.instagram.com/materiaec/



3.2 Case Study

3.2.1.  Faculty of Architecture and Design of the
Pontificia Universidad Catoélica del Ecuador

Originally, the experimental Faculty of Architecture and Design was born in
1994. Initially, it offered two majors: (i) Architecture, and (ii) Design. In 1998 a
third career was incorporated: Plastic Arts, later renamed Visual Arts. From then
on, the name of the faculty was changed to the current Faculty of Architecture,
Design and Arts (FADA).

In 2003, the specialisation of the Design Career was generated and divided into
two: (i) Product Design and (ii) Graphic Design and Visual Communication. In
2022, the creation of the fifth career was approved: Engineering in Urban and

Territorial Planning.

When it was created in 1994, as mentioned FADA was an experimental faculty.
That year, between February and June, its creation was approved by the Supe-
rior Council and Rectorate of the PUCE, the responsible administrative instan-

ces. The academic offer was opened in the second semester of 1994.

I
Faculty of Architecture and Design

v
y

Architecture P> 1994 <«

Graphic Design
and Visual
Communication

Product
Design

10 Careers in FADA-PUCE.

Engineering in
Urban and

Territorial
Planning

2022
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Since then, at FADA the main engine has been by the learning by doing formu-
la. Among its innovative proposals was the common first year, quite similar to
the Vorkus of the Bauhaus,** which focused on total and holistic learning. The
professors belonged to different fields: (i) urban, (ii) architectural, (iii) product
design, (iv) graphic design and (vi) arts. They introduced students to the generic
disciplinary field that all these professions share in common and encouraged
extensive experimentation; this was in force in the Architecture and Design ca-
reers until 2007 when the change to a specific teaching of the disciplines was
proposed. As Diego Carrion Mena said: “From the pedagogical point of view,
this implied establishing a common starting course: two semesters of liberal arts

that would allow students to decide and choose their path”?’

On the other hand, the structure of the career also had its evolution.

“Since its creation (1994), FADA began the Architecture and Design
careers with a common year, the Basic Year, which included the first and
second level. The two careers had a duration of 10 semesters. This first
year was the first stage of learning. It mainly sought to develop reflective
thinking and had a vision of vocational guidance. At the end of the
second level, the students opted for one of the two careers.”*®

Between 2000 and 2001, hand in hand with the financial crisis in Ecuador, the
dollarisation process and the massive migration to Spain, Italy and the United
States, the FADA entered into crisis. The resignation of the majority of the foun-
ders implied a change of authorities and the entry of foreign professors, as well
as a change of vision and a proposal for transformation, the result of which is
perceived in the implementation of the 2003 plan which will be explored on a

deeper level later on.

The history of the FADA Product Design Career is not recorded or documented;
many of the elements described in this research are known through the oral

transmission of authorities, professors and students.

36 The Staatliche Bauhaus ('State Building House'), or simply Bauhaus, was the school of Architecture,
design, crafts and art founded in 1919 by Walter Gropius in Weimar, Germany. Author's note.

37 Faculty of Architecture, Design and Arts (FADA). 2014. Twenty FADA, 1994-2014: Vol. | (1 Edicidn).
Publication Centre PUCE. (Spanish)

38 Product Design Career. 2010. Career in Professional Design with mention in Product Design. Pontifi-
cia Universidad Catélica del Ecuador. Pp. 2 (Spanish)



“There was also evidence of the scarcity of written reflections that would
allow the community to socialise the Integral Design thought, and keep
a record of how the career developed and was developing. Finally, the
lack of reflections on Design pedagogy and the lack of development of
research in this field became evident.”*

There is no official fixed query base about the first years. The documents identi-
fied, analysed and systematised in this research have been compiled through the
collaboration of different actors who have kept them privately. The lack of formal
memory is the result of: (i) constant administrative changes, (ii) lack of manage-
ment of activities, (iii) minimisation of the culture of registration and documenta-

tion, and, (iv) lack of management and confidentiality of information.

Between 1994 and 2010 the little information available is brief and incomplete;

as of 2010 there is a better quantity and quality of information.

It is clear that between 2015 and 2018 the records improve hand in hand with
the redesign of the career; at this stage, the document base is better. At the
moment, the information is collected in a better way and this allows analysing
the development of the career, its successes and errors in favour of proposing a

better future.

As it will be seen in the following sections, the product design career has been
modified since its original conception in a chronological process that can be

summarised as follows:

Product Design Career

1994 - nowadays

Academic Redesign
kg  Action Plan mla Product Design
PAC Career

Design
Career

\ M \ M
1994-1997 2003 2007-2010 2018-2019
11 Chronological process of the Product Design Career FADA-PUCE.

39 Faculty of Architecture, Design and Arts (FADA). 2014. Twenty FADA, 1994-2014: Vol. | (1 Edicién).
Publication Centre PUCE. Pp. 80. (Spanish)
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3.2.2. Product Design Career 1994 - nowadays

Jorge Garcia and Fernando Calle, two of the founders of FADA, explain the tea-
ching-learning process that the faculty had. “Learning to learn, learning to re-

learn, learning to unlearn, learning to undertake and to be.“°

As previously mentioned, design was initially taught as an integral whole, that is,
students learned and developed projects in different fields, mainly dedicated to

product, graphic, interior, and fashion design.

In 2002, from the implementation of the recommendations of the technical

“T it was defined that it was

consultancy carried out in 2001 by Jaime Franky,
necessary to specify the fields of learning and development of the Design Career
and it was determined that it should be divided into two broad fields: Product
Design and Graphic Design and Visual Communication, this was implemented
from the second period of 2003. This proposal gains strength due to the admi-
nistrative change that FADA underwent between 2000 and 2001, from the shu-
ffling of professors and introduction of new ones, which caused an ideological

transformation in the construction of the Design Careers.
3.2.2.1. Initial period 1994-1997

As Monard says: Diego Carrién Mena in his inaugural speech, in June 1994, syn-

thesised the objective of creating the two initial careers when he said:

“[...]the faculty (Architecture and Design Careers) arises under the
conception and desire to contribute to the formation of human resources
that are socially sensitive, who are technically capable of comprehensively
addressing the various aspects of Architecture and design, in the
indissoluble articulation between society and its environment [...]"%

The initial proposal of the career offered two types of training, a professional

one with 10 semesters (five years) of studies with the titles of: Product Design,

40 Faculty of Architecture, Design and Arts (FADA). 2014. Twenty FADA, 1994-2014: Vol. I (1 Edicion).
Publication Centre PUCE. Pp. 15.(Spanish)

41 Architect from the National University of Colombia (1981), Master in History and Theory of Art
and Architecture from the National University of Colombia (2004), Diploma in Intensification in
design of industrial elements from the National University of Colombia (1983). Full-time associate
professor of the Industrial Design Career at the National University of Colombia. Author's note.

42 Faculty of Architecture, Design and Arts (FADA). 2014. Twenty FADA, 1994-2014: Vol. | (1 Edicion).
Publication Centre PUCE. Pp. 32. (Spanish)



and Graphic Design and Visual Communication; and another technical and te-
chnological one with two intermediate careers of six semesters (three years)
and with the titles of: Technology in Products Design and process control, and

Technology of Graphic Design and process control.

Later, in 1997, the program was merged into a single degree with the title of In-

tegral Design, although the offer of technical training was maintained.

Duration Approach Title

Product Design and;

10 semesters (5 years) | Professional - : : —
Graphic Design and Visual Communication

Technology in Product Design and process
control

6 semesters (3 years) Technical - technological - : -
Techn(lalogy in Graphic Design and process
control.

6 Original Design Careers of FADA-PUCE.

This first change in the degree responded to a necessity to recover generality
instead of specialty, in which a designer possesses different capacities to res-

pond to the environment.

The first updated plan sought to train professionals capable of building a more
humane, just, supportive, creative and profoundly democratic future. Peralta in
the article El Taller de Disefio (The Project Design), summarised the three types
of design that were taught®: (i) grounded design to be able to do it here and

now, meaning, contextualised; (ii) flying or creative design that encompasses

everything from the game, fantasy or from a possibility of utopia; and, (iii) de-

sign.in_the infinite redesign with constant processes of evolution, in which the

design of an object can be modified or optimised. Through these three types,

the aim was to humanise professionals with their environment.

In addition, the program sought to broaden the training of designers to improve
their comprehensive professional profile, based on a holistic approach that was
synthesised in the following four aspects: (i) Broad ceiling, meaning the possi-

bility of a career that grows in an interdisciplinary territory; (ii) Movement and

constant change of the career to maintain an openness to change and to truly

transform its teaching; (iii) Design with its own personality with a holistic vision

as input to understand in a better way the participation of design in the context;

43 Peralta Ebelia. 1997. Designinga Design Career. Disefios Magazine 1. (Spanish)
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(iv) Training based in objective knowledge through the link to other media and

disciplines to support and explain the practice of design.*

It can be observed in this first stage, even if the objective of the career was clear,
the first plan had to be updated to provide more tools to its students. Two
stages in the educational process can be identified, (i) the basic cycle shared
with Architecture with the liberal arts, as mentioned by Carrién, and (ii) the for-
mative cycle in which different types of projects where developed, which were
linked to the main areas: product, graphic, interiors and fashion design; the title

was developed once students graduated.

In this first plan, a lack in the use of project methodology was observed, we
can asume the use of the black box** method, the processes that were ad-
dressed were more experimental in the development of projects; in terms of
theoretical support, clear trends of thought were not identified in subjects or
contents that were addressed by this plan; likewise, the teaching methodolo-

gy was experimental.

# Formation cycles i i
Plan i i) Teaching Design
S Cycle S Shared with Methodology Methodology
i s
Basic Architecture : :
cycle 2s ) Experimentation
1994-1997 | 10 None Experimental
Traini Black box
raNNg | 3 10 None
cycle

7  Summary of the plan 1994-1997.

3.2.2.2. Academic Action Plan - 2003 (PAC)

As of the 2000 and 2001 crisis, the new authorities of the FADA-PUCE hired an

external consultancy to analyse the state of design careers.

Although it is true, an analysis of the situation was necessary due to the departure
of the majority of the conceptual authors of the career, it was undeniable that it had
been a mistake to have designated the gathering of information and the analysis of
the proposal to a single person, and that was implemented and executed from the

second semester of 2003 under the supervision of the Career Department.

44 Product Design Career. 2010. Professional Design Career with mention in Product Design. Pontificia
Universidad Catdlica del Ecuador. (Spanish)

45 The black box and the transparent box are terms coined by John Christopher Jones in his book
Design Methods, to explain the design processes. Author's note.



The diagnosis concluded that the specialisation of the careers was necessary be-
cause the designers did not have enough tools to respond to each specific area
and the acquired knowledge was generic. This observation was also supported
by feedback from career graduates, many of whom had found it difficult to es-

tablish themselves in their professional fields.

The situation has been documented as follows:

“In the Second Semester of the 2003-2004 School Year, the Design
Career changed the duration of its career from 10 to 8 semesters, but
kept the subjects of the Basic Year, common to the Architecture and
Design careers. This reform in its academic part, opted for a disciplinary
approach to design in its specific fields. Graphic Design and Visual
Communication together with the design of Products and configuration
of objects, that take place in the educational model of the career”*

For this reason, the academic action plan (PAC) adopted some measures: (i) to
reduce the training to 8 semesters (4 years), (ii) eliminate intermediate careers,
technical-technological titles, and (iii) identify that the technological titles were
not recognised in the work field. Three aspects were raised at the methodologi-
cal level: (i) community participation, (ii) relevance to the needs of the context,
and (iii) recognition of the road to be taken and obtained achievements so far.”’
However, the plan has shortcomings because it did not have a tactical, operatio-
nal and regulatory approach, which would facilitate its execution, because the
training of designers was improvised. In addition, it did not take into account
the resources it had, including infrastructure, faculty, and administrative staff.
There was also an inadequate number of professors to cover the needs of the
careers, which resulted in training which was biased by few visions; for example,

the career had three full-time professors who taught most of the subjects.

At that time, the basic cycle shared with the Architecture degree was maintai-
ned (1-2 semester), as well as a shared semester with the Graphic Design degree
(3 semester); from the fourth semester, vertical training was applied up until the

seventh semester, the eighth semester was dedicated to the graduation process.

46 Product Design Career. 2010. Professional Design Career with mention in Product Design. Pontificia
Universidad Catolica del Ecuador. Pp. 3. (Spanish)

47 Faculty of Architecture, Design and Arts (FADA). 2014. Twenty FADA, 1994-2014: Vol. | (1 Edicion).
Publication Centre PUCE. (Spanish)
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Vertical training was planned to encourage collaborative work in students; the
model opted that, through shared experiences and the knowledge of others,
learning could take place as well. The proposed projects were organised accor-
ding to their complexity and the type of objects, for example: tableware, fur-
niture, transport, jewellery, handicrafts and lighting, among others, as well as

learning about different types of materials, their techniques and technologies.

This method was based on the proposal of Sanchez 2005, to reference objects

with a haptic scale:

“[...] it includes gestures as a way of communication (with emphasis
on the scale of the hands), and the form in terms of the mediator of
acts and gestures is a haptic structure. The objects of digital technology
should come from this study (a Rubik’s cube, a cup or a piece of jewellery
are haptic structures)."*

In this scale where developed projects pertaining to jewellery, crafts, tableware,

luminaire, among others.

To reference objects with proxemics scale:

“[...] comprises the relationships between individuals and space; or how
individuals understand space (enter, exit, pass, move, inside, outside,
flow, etc.) and the form as a stable space or configuration of a space is
a proxemics structure. It is widely used in workstations, cabins and all
objects of inclusion, macro-objects and semi-mobile objects that tend to
contain or semi-contain the human body and that are of a spatial order*

The projects developed in this area were: home, office and urban furniture, wor-

kstations, scenography, museography, window dressing, among others.

To reference objects with kinetic characteristics: “includes everything related to
movement, where the shape conditions movement from its morphology (per-
ceptive, formal tensions) or functional as a means of generating movement (a

skateboard)”*® the projects that were developed around mobility and transport.

48 Sanchez Mauricio. 2005. Morphogenesis of the Object of Use (Second edition). Jorge Tadeo Lozano
University of Bogota Foundation. Pp. 32. (Spanish)

49  Sanchez Mauricio. 2005. Morphogenesis of the Object of Use (Second edition). Jorge Tadeo Lozano
University of Bogota Foundation. Pp. 32. (Spanish)

50 Sanchez Mauricio. 2005. Morphogenesis of the Object of Use (Second edition). Jorge Tadeo Lozano
University of Bogota Foundation. Pp. 32. (Spanish)



FADA defined the Product Designer profile as: “Product configurator, who de-
velops them based on the constant search for creativity and innovation. The
designer assumes a serious commitment to the configuration of his products

and their impact on the environment and ecology”*’

This plan also lacked project methodologies, they maintained experimentation
(black box) for product development, however, the line of theoretical thinking
was linked to Morin’s complex thought; theories such as the semiotics of com-
munication and ergonomics were introduced. In the same way, as in the pre-
vious plan, there was no clear definition of subjects and content, as a result of

poor planning within the plan.

By way of conclusion, in this second plan it can be affirmed, that the speciali-
sation of the careers and the difference between Product Design, and Graphic
Design and Visual Communication were opted for. The execution was disas-
trous due to a lack of planning, the future of the careers was handed over to an
external consultant who issued a criterion under which a reform was proposed
without considering the evolution of the career and the objective with which it
had been created. Three levels of training were identified: (i) the basic one that
maintained the common year with Architecture, and the third semester that
was shared with the Graphic Design career; (ii) a formative level from the fourth
to the seventh semester with a vertical teaching in which different skills and
complexities came together; the projects were focused on typologies of objects
and lacked project methodologies, it was maintained experimentation (black
box); (iii) in the eighth semester, which was the professional level, the final pro-

ject began. Also, the teaching was experimental as the plan before.

This plan was rejected by the students who felt the improvisation of its appli-
cation and felt that they were deceived since it did not comply with what was

offered and promoted in relation to the degree.>

51 Faculty of Architecture, Design and Arts (FADA). 2014. Twenty FADA, 1994-2014: Vol. | (1 Edicidn).
Publication Centre PUCE. Pp. 83. (Spanish)

52 This is the conclusion of the Graduate Follow-up process in which the students of this period par-
ticipated, between 2007 and 2013. Author's note.
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Formation cycles . . Type of
Plan #S ) Theory M'I'te: c:n:g M E‘es;gr; proflucts
Cycle S Shared with (Gl Gry) Erieell ) developed
1s )
) Architecture -
Basic cycle 2s Morin’s
. ; I
Plan 3s Graphic Design :P?SLZP?: Experimentation Based on
2003 8 475 Experimental typology
(PAC) Training cycle vertical Semiotics Black box and scale
None .
Professional g Ergonomics
cycle

8  Summary of the plan PAC 2003.

3.2.2.3. Plan Q041 2007-2010

Given the lack of planning and the rejection by the students of the PAC, in 2007
a new adjustment was proposed in the career, one of the main changes was to
end the joint basic cycle with the Architecture career and move to a shared
basic cycle only with the Graphic Design career in which the knowledge was

addressed in common.

The change was clearly documented.

“In the second semester of the 2006-2007 school year, the design career
presented another modification to its curriculum: it proposed changes
in first and second level subjects, with more specific programs for the
design program and reduced it to a 190-credit plan.

In the First Semester of the 2007-2008 School Year, the design career
began its independent curriculum from the Architecture career, except
for the second level that continued with Architecture and design
students, thus being the last common semester of the basic year.”*?

Three levels of training were defined: (i) the basic cycle, (ii) the training cycle,
divided into two: Training 1, lasting one year and Training 2, lasting another year
and (iii) the professional cycle. In the latter, a project was worked on together
with the seventh level, with a transversal project with the two disciplines and
with an emphasis on strategic design, seeking to work with companies and an
approach to the reality of the national context; the eighth semester was devo-

ted to degree work.

The training cycle 1 consisted of one year in which the projects were deve-
loped under thematic axes whose objective was to develop functional and

formal objects.

53 Product Design Career. 2010. Professional Design Career with mention in Product Design. Pontificia
Universidad Catdlica del Ecuador. Pp. 4 (Spanish)



“[...] Formative cycle 1 (one year), in which the proposal defines a
division by thematic axes, which are traced according to the sectors of
the socio-economic structure of the country, each semester two themes
are assumed to be developed in the product Design Projects, themes
that are worked related to the vertical disciplinary axes.”*

In this first formative cycle, the development of haptic scale objects was main-
tained; in the second formative cycle, instead, the focus was on the develop-

ment of projects of a proxemics and kinetic scale.

“The emphasis of the appreciation is focused on the conceptualisation
of the elaboration of the design...Formative cycle 2 develops project
proposals intervening in the configuration of systems that deal with
complexity and multiplicity of design applications. In this period of four
semesters, the activities are developed interactively with the student, the
set of knowledge, techniques, instruments, skills and professional values,
enough to achieve a commitment with themselves, in terms of the need
of learning to learn. It mainly seeks to develop critical thinking.”**

In this plan, from the third semester onwards, thematic workshops were un-
dertaken. Project Ill was dedicated to objects of use with emphasis on their
function. Project IV targets objects with an emphasis on their language. Project
V deals objects of immediate surroundings, while VI is destined to the objects
of industrial production; however, the emphasis on the object and its typologies

was maintained as in the previous plan.

Another characteristic was working on problem-based learning (PBL)*® as a
teaching-learning methodology so that students develop their reflective and
divergent thinking; it was undoubtedly the first plan that integrated concept
and process in design teaching. The adjustment of the plan presented in 2010
does not register substantial changes, although there were adjustments in form
of the descriptors of some subjects to update their contents. This plan was in
force until the first semester of 2021, when the last group of students finished

the last academic period.

54 Product Design Career. 2010. Professional Design Career with mention in Product Design. Pontificia
Universidad Catdlica del Ecuador. Pp. 4. (Spanish)

55 Product Design Career. 2010. Professional Design Career with mention in Product Design. Pontificia
Universidad Catolica del Ecuador. Pp. 4. (Spanish)

56 Problem-Based Learning is an innovative teaching method that uses complex, real-world problems
as a vehicle to promote student learning of concepts and principles, as opposed to the direct pre-
sentation of facts and concepts. Source: PUCE 2022 training.
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Plan
2007-
2010

(Q041)

1s

Graphic

Basi | . '
asic cycle . Design
3 emphasis
Formative on function
Cycle 1 4 emphasis
" on language
Training :
cycle . obJech
) Ss | immediate
Formative surrondings | None
Cycle 2 : :
industrial
65 .
production
emphasis
. 7s | on strategic
Professional cycle design
8s -

- Morin’s
complex
thought

- Semiotics

- Ergonomics

PBL

«  Bruno
Munari

« INTI

+  Design
Thinking

Based on
typology,
context

and scale

9

Summary of the plan Q041 2007-2010.

Figure 12 shows the organisation of this plan by levels and training cycles. One

of the shortcomings observed in this plan is that subjects have generic names,

therefore there was no structure or clear definition of the contents of each one;

repetition and change of topics was also generated, as well as an approach to

random topics, depending on the knowledge of the professor.
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As a summary, this plan maintained the 8 semesters, it ended the common
year with the Architecture career and it begins to have a common year with
the Graphic Design career. It was better structured than the previous plans,
as it defined a certain type of project per semester. The emphasis on the ob-
ject was maintained and the vertical formation was eliminated to return to a

transversal formation.

3.2.2.4. Graduation Process

In Ecuador, the process of graduation and obtaining the professional title have
particular characteristics, through the years and the different plans, gradua-
tion has been transformed to improve and increase the number of professio-
nals; also responding to state processes. During the first plan 1994-1997, the
students studied for 10 semesters and once this period ended, the student
had 3 semesters to develop a final project independently; this figure in Ecua-
dor its known as egresamiento/egresados;*” once completed, it was presented
to a panel of professors that evaluated it; at the end of this process the title of
Designer was obtained. In the 2003 PAC and 2007-2010 Q041 plans, the final
project began in the eighth semester, but continued with a process similar to
the previous one, 3 semesters to develop it independently, once completed, it
was presented to a panel of professors that evaluated. In the 2018-2019 plan,
the final project is carried out during the last semester as part of a subject and
at the end of the semester a panel evaluates it and the title of Product Desig-

ner is obtained, the students no longer have to do it in an extended period.

The problem of the process prior to the redesign is that the students did not
complete the projects in the stipulated time, which meant that they did not
obtain professional titles. When carrying out an evaluation of the Career, there

were many egresados and few graduates.

57 Egresamiento (action) or egresados (students) are people who have satisfactorily completed and
passed the entire regulated study plan for a program or career, but who have not yet received the
academic degree, due to the lack of development of the final project. Graduates are those who
have received the academic degree. Egresamiento/egresados has no translation into English. Au-
thor's note.



Table 10 shows the different plans and their structure by semester, training and

graduation process.

Plan 1994- Basi 1s . . Once the last
an 199 10 1 Architecture | Training cycle | 3-10s nice the fast courses
1997 cycle 25 were finished
1s
] Architecture ]
Plan 2003 Basic 2s o Professional Once the last courses
8 Training cycle 4-7s 8s .
(PAC) cycle Graphi cycle were finished
3 raphic
Design
Plan . 1s . . F1 3-4 .
Basic Graphic Training S | Professional Once the last courses
20072010 8 cycle Design cycle cycle /8 were finished
(Qo41) ¢ 25 ¢ / F2 | ses /
1s .
. Curricular
Plan 2018 B . . .
an 8 aS.IC 2s None Professional unit | 4-7s | Integration 8s 8s
-2019 unit .
35 Unit

10 Comparison of the Semester Structure of the 1994-1997, 2003, 2007-2010 and 2018-2019 Plans.

Below, the curricular evolution and the main characteristics of each plan is shown:
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3.2.2.5.

Redesign of the Product Design Career 2018-2022,
Plan Q177

For the last plan known as the redesign of the career, it was established that it

should respond to the real context of the country and be consistent with the

PNBV - PNTUV. Prior to the analysis of the redesign that is currently in force, it

should be remembered that the direct insertion of design in the development

of the country is part of the following problems that the profession addresses:

Problem

Description

Despite its evolution and the diversification of areas, there is a low insertion of design in the
national productive apparatus in its different forms:

1. public,

2. private,

3. mixed,

4. communitarian,

5. associative or cooperative.

It seeks to democratise the means of production to achieve greater social equity.

The quality of the products designed in Ecuador does not satisfy physical needs or national
or international emotional expectations, so there is little export, and consumer goods are
mostly imported.

National design suffers from:
1. Little information, dissemination and technical training,

2. Lack of incorporation of design aspects such as innovation and control of the
environmental impact of products, services, systems, processes and experiences.

In addition, at present high pollution (natural and cultural) exists or provokes deterioration of
the environment and waste of resources.

- There is minimal inclusion of design policies in cultural and environmental aspects that
guarantee the protection of both heritages.

- Global trends increase the risk for the conservation of symbolic aspects and natural and
ancestral knowledge, which are very rich in Ecuador.

There is a deficient culture of innovation in the design and development of products,
services, systems, processes and experiences; both in their development and production, as
well as in their benefits.

- There is low linkage of product design in the solution of the country’s social problems.

- There is little supply of national products and services to improve the quality of life of
Ecuadorians and attention to minorities and vulnerable groups such as: disabled people, the
elderly, rural populations or various genders are excluded, to a greater extent.

- Limitations are caused by the adaptability of these groups to their social environment to
have a dignified life, efforts are made to work on universal design policies, design for all or
inclusive design to reduce the high levels of inequality.

11 Problems addressed by the profession. Source: Product Design Career.®®

58 Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catolica
del Ecuador. (Spanish)



As it was analysed in the previous chapter, considering the PNBV and PNTUV
plans, their objectives, policies and problem nuclei, the fields of action of the
profession and what to do in the Product Design Career of FADA-PUCE were
defined. Under these parameters, the redesign of the career was proposed,
which, as presented in the previous section, was worked on between 2015-2018
and updated in 2019. This result is the current offer and on which this research

is developed.

This proposal has several innovative elements for design teaching, the most re-

levant are presented below.

First, the change in the teaching paradigm and structure that, as seen in previous
proposals (1994-2010), were focused on the product, its complexity, and the
context. The Design Project subjects included: “Product Design Project, where
students must develop a project of low, medium or high complexity and high
innovative value, which takes into account the natural, social, economic and
technological environment”?*® From there, it moves on thougnt or thesis-based

proposals, as Rodriguez mentions:

“[...] theses are proposals that offer solid positions, but that alone do
not manage to form a complete theory, so they are complemented with
elements of the profession (theoretical foundations and methodological
processes) and interdisciplinary theory, that are approaches in which the
community of designers can agree on.”®

The chosen thought/thesis models respond to the development they have gone
through, their theoretical progress and development of their own methods pro-
cesses and tools. The projection is proposed not only of products, but of ser-
vices, systems, processes and experiences with a specific focus and based on

chosen thought models.

In addition, work is being done to move away from discourses, since, as Rodriguez
mentions, a discourse is understood as “[...] an argument or reflection that seeks
to establish project approaches that reflect certain positions that have arisen
from changes in the market or that have emerged in the social context [...] they

have an implicit short-term vision [...] the future of discourses is uncertain.”"

59 Product Design Career. 2010. Professional Design Career with mention in Product Design. Pontificia
Universidad Catdlica del Ecuador. Pp. 36-37. (Spanish)

60 RODRIGUEZ Morales, L., BEDOYA Pereda, D, MORALES Zaragoza, N., & PENALOSA Castro, E.
2014. User-centred design. Methods and interactions (AM Losada & O. Salinas Flores, Eds.; First Edi-
tion). Editorial Designio. Pp. 10. (Spanish)

61 RODRIGUEZ Morales, L., BEDOYA Pereda, D., MORALES Zaragoza, N., & PENAALOSA Castro, E.
2014. User-centred design. Methods and interactions (AM Losada & O. Salinas Flores, Eds.; First Edi-
tion). Editorial Designio. Pp. 9. (Spanish)
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It is understood that the academic space is one for debate, meeting and agree-

ments in which discourses are not imposed.

This is how these thought models have been defined as follows:

Name Definition / Characteristics

User Centred Design (UCD) Understood from the point of view of usability and
Design Centred on People (DCP) | experience, the recognition of the user from their physical

1 .
Emotional Design and psychological sphere as the axes for the development
User Experience (UX) of products, services, systems, processes and experiences.
Eco-design Design deals with the conservation and respect for the

i i ir improvi

Sustainable design environment (natural and cgltural) through mproving

2 . production processes, reducing and making better use
Green Design ) oy

of resources and taking care of the product’s life cycles,

Circular Economy among others.

It uses models to promote the commercialisation and
insertion of the product in the market. It uses strategies for
planning, validation and innovation of products, services,
systems, processes and experiences.

Strategic Design
3 IMDI model

Design management

Participatory design
As a model, it seeks insertion into social spaces often
forgotten, it promotes the participation of all the agents
or actors of the project to achieve designs adapted to the
needs and expectations of the community.

Co-Design
4 Social design
Design for Everyone

Co-Creation

This model is a comprehensive proposal that develops
material and immaterial products to improve systems and
experiences. It is a comprehensive solution aimed at public
and private space.

5 Service Design

12 Models of thought or design theses. Source: Product Design Career.*

This proposal also focuses on the design paradigm shift from the eighties, the criti-
cism of modernity and the entry into postmodernity. As analysed, in Ecuador the
design process is late, so the plans developed for the university career between
1994 and 2010 responded to the postulates of modern design more than to post-

modern ones, that is, they were focused on form and function primarily.

Rodriguez summarises three elements that define modern design: (i) morally,
modern design determines lifestyles and marks what is appropriate or good for
society; (ii) the rational that is manifested in the use of design methods, origi-
nally inspired by the scientific method; and (iii) the formal, the final objective of
the design process defines design as an activity whose objective is the configu-

ration of forms.%?

62 Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catélica
del Ecuador. (Spanish)

63 RODRIGUEZ Morales, L., BEDOYA Pereda, D, MORALES Zaragoza, N., & PENALOSA Castro, E.
2014. User-centred design. Methods and interactions (AM Losada & O. Salinas Flores, Eds.; First Edi-
tion). Editorial Designio. (Spanish)



The same author points out that “[...] as the central axes, there was the function
—the ‘must be’, which is a manifestation of moral—; propped up in the rational
aspect of the paradigm: the methods and as an expected result of the process,

the form.”¢4

Based on the criticisms of modernity, different problems were identified in de-
sign, such as: (i) the focus on aesthetics that leads to the problem of styling and
make-up of products focused on production, business, profits, and capital and
not in the human being; (ii) technological change and the introduction of the
digital age; and (iii) the low social focus given by a mass production approach

and not focused on the needs of specific minorities.

For this reason, at present, three main approaches can be identified in how
design is defined according to Rodriguez: (i) by its process, its methodological
aspects and interdisciplinary interaction; (ii) for what it does, the action it per-
forms; (iii) by its effects, it is defined by the results or effects it has with respect

to society.®®

In accordance with this change of approach to design in postmodernity, the
approach of Ortiz (2014) in which design is treated as a cultural construction
(Culture of Design) was adopted. The author of this thesis proposes a division
of design based on Julier® (2010) and Frayling®” (1994): knowledge (context),

object (artefact as result) and project process (activity).

“Design culture in the universe of design. The analytical-theoretical
field of knowledge of design employed through research and theory
defines concepts, historical-evolutionary process, designers and design
icons, critique, and aesthetic. In this approach, design helps to base and
consolidate the profession; however, it is necessary to know the past to
project into the future and apply the culture of design within/in as a
practice informed by the context.”s®

64 RODRIGUEZ Morales, L., BEDOYA Pereda, D, MORALES Zaragoza, N., & PENALOSA Castro, E.
2014. User-centred design. Methods and interactions (AM Losada & O. Salinas Flores, Eds.; First Edi-
tion). Editorial Designio. Pp. 6. (Spanish)

65 RODRIGUEZ Morales, L., BEDOYA Pereda, D., MORALES Zaragoza, N., & PENALOSA Castro, E.
2014. User-centred design. Methods and interactions (AM Losada & O. Salinas Flores, Eds.; First Edi-
tion). Editorial Designio. (Spanish)

66 JULIER G. 2010. The culture of design. Gustavo Gili. (Spanish)

67 FRAYLING, C. 1993. Research in Art and Design. Royal College of Art Research Papers, Volume 1
Number 1. Pp. 1-5. (English)

68 ORTIZ, |. 2014. Ethics and Design: Ethical Responsibilities of the Design Project. University of Lisbon.
Pp. 13. (Spanish)
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PRODUCT

DESIGN

In this area, Design Culture is a process of building knowledge through itself,

focusing on theoretical subjects that are the basis for practice.

“Design culture through the artefact. This is the area of ethics and
society; in this field, the interaction, connotation and denotation
of the design with the context in which it is developed and with the
user for whom it is intended is investigated. Design culture through
design (object/result) as an omnipresent but differentiated value. The
artefact as a cultural element is a generator of material culture, which
is the objectual dimension, and visual culture, which is the perceptive
dimension through the denotation and connotation of the object,
and communication of the formal, functional and symbolic designer’s
message. The artefact is an objectual result, a material representation of
a visual culture, it is a symbolic and communicative object of a culture,
and a message from the designer.”®
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69 ORTIZ, I. 2014. Ethics and Design: Ethical Responsibilities of the Design Project. University of Lisbon.
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At this point, Design Culture is synthesised in the artefact as a result of what the

discipline does.

Design culture in the design project. “It is the field that is developed in the
project, operation and processes, through the investigation of: materials, pro-
cesses, trends, methods. Design culture for design as a process”’® The practical
subjects that contribute to the design process are linked to this area of Design

Culture. The following graph shows this proposed division.

MATERIALS AND
PROCESSES

Y

- ———————

14 Axes of the construction of the redesign under the models of thought or thesis.

70 ORTIZ, I. 2014. Ethics and Design: Ethical Responsibilities of the Design Project. University of Lisbon.
Pp. 14. (Spanish)
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Under this vision, four axes of action are defined for the construction of the re-
design: (i) professional praxis, where the design projects, materials and process
(object and project process) are located; (ii) theoretical foundations (context),
(iii) communication and graphic representation (object and project process),

and (iv) interdisciplinary (context).

The projects are organised with the aim of building cumulative and sequential
knowledge, in addition to different emphases: aesthetics, user, materials and
production processes, social design (for and with people), service design (sys-
tems and intangible products) and strategic design (company), already mentio-
ned. This proposal is based on the fact that the design project can be developed
from various visions or thought models or thesis; it also includes that each of
these visions follow its methodological process and its own tools, methods or
emphasis on the application of the tools. The purpose is for the students to
develop the ability to discern about the projects they will pursue and how they

will approach them.

After the approval of the aforementioned redesign in 2018, a vertical vision was
proposed through the design projects subjects. The objective was for knowle-
dge to be cumulative, sequential and seek to apply, combine and sustain itself
with what was learned in the modules or projects of the previous semesters;
additionally, and in a transversal way, exercises were applied, which received the

contribution of one or several subjects and an integrating project.

The first level focuses on the principles and fundamentals of Product Design. “At
the end of this network, the student will be able to understand the basic theore-
tical-practical foundations of product design, to build objects of low complexi-
ty””" The subjects are: (i) Fundamentals of Product Design, where basic design
and two and three dimensional composition are learned; (ii) Expression and
Graphic Representation, basic drawing techniques are taught so that students
can express their ideas; (iii) Design History, where a historical tour of design
since the industrial revolution is carried out, it is built from authors such as
John Heskett,”> Aquiles Gay, Lidia Samar’® and Penny Sparke’* who proposed

the appearance of Industrial or Product Design from the Industrial Revolution.

71 Product Design Career. 2018. Redesign of the Product Design Career. Pontificia Universidad Catdlica
del Ecuador. Pp. 22. (Spanish)

72 1937-2014, British. John Heskett was a British writer and lecturer on the economic, political, cultu-
ral and human value of industrial design. Author's note.

73 GAY A. & SAMAR L. 2004. Industrial design in history (2nd ed. aum). tech. (Spanish)

74 74 years old, British. Penelope Anne "Penny" Sparke is a British writer and academic specialising in
the history of design. Author's note.



They relied on the concept that designing is the action of projecting, that is,
conceiving an object to be produced; and (iv) Design Logic, where students
learn the essential tools in Mathematics and Physics for the designer, and the

configuration of objects.

The second level focuses on the configuration of the object; after learning the
configuration principles, these are applied in the conception of the artefact,
the construction of the parts and the whole with coherence, so that the user
understands the final product. “At the end of this network, the student will be
able to build low complexity objects, understanding their configuration through
the application of the basic fundamentals of Product Design, also using diffe-
rent languages such as graphic representation and technical drawing, and the
knowledge of natural materials and ways of craft production”’® The transversal
subjects are: (i) Product Design Project that applies the principles of object
configuration to a low complexity product. The purpose is to introduce the
student to aesthetics through cultural sensitivity; (i) Materials and Processes |
introduces the knowledge of ceramics, glass and natural materials, techniques
and technologies with the objective that the student understands the prin-
ciples of the materials and how they help to shape their ideas; (iii) Technical
drawing and descriptive geometry, which are introduced into representation
regulations for the creation of technical sheets that are applied in production;
and (iv) Semiotics of the product, a subject that is based on the theory of how
the object is configured, its legibility, its formal and functional denotation and

its cultural connotation.

The third level focuses on the user. Once the students master the composition
and configuration of the object, the specific user factor is introduced, designing
for a specific person or group (different from the self). “At the end of this ne-
twork, the student will be able to build low complexity objects, centring their
development and configuration around the user, also using different languages
such as graphic representation and knowledge of materials for the user expe-
rience”’¢ The subjects of this level are: (i) User-Centred Design Project, which
will be explored in depth in the next chapter when dealing with the propo-
sal of the teaching model; (ii) Materials and Processes Il that introduces the
knowledge of natural materials and their derivatives, techniques and technolo-

gies, introducing the student into the material field; (iii) Physical ergonomics,

75 Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catélica
del Ecuador. Pp. 22. (Spanish)

76  Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catolica
del Ecuador. Pp. 23. (Spanish)
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which teaches students about the relationship of the product, systems and pro-
cesses with the human body through deepening anthropometry and biome-
chanics; and (iv) Product Sketching, that teaches manual and digital sketching
techniques for project presentations and provides students with tools to mate-

rialise and communicate their projects.

The fourth level focuses on production and resources. Once the configuration of
the object and its relationship with a defined user have been learned, knowledge
of production processes and optimisation of resources is passed on. “At the end
of this semester, the student will be able to build design proposals that generate
the least possible environmental impact, based on responsibility and awareness
of the ecosystem””” First, the subject of (i) Sustainable Design and Eco-Design
Project are integrated in which these two visions of the product are learned and
how the object, systems and processes should be thought based on local, re-
gional and international forms of production considering the principles of sus-
tainability and optimisation of resources; (ii) Materials and Processes Ill (new
materials and biomaterials) introduces the student to new materials, especially
biomaterials as an alternative for product development; experimentation and
new trends are promoted; (iii) Cognitive and Organisational Ergonomics, which
delves into the user’s mental processes and their relationship with complex, di-
gital and electronic objects, as well as with different environments; (iv) Design
Management introduces the student to organisational processes in which de-
sign generates problem-solving strategies in business environments; and finally,
(v) Digital Representation | that introduces the student to the digital tools for

the technical representation of products under the different regulations.

The fifth level focuses on the community, which is why co-creation and partici-
patory design work in order to involve the student with the surrounding com-
munities and contextual problems. “At the end of this network, the student will
be able to: manage and participate in projects that involve all the actors around
community strengthening design proposals”’® At this level, the subjects of: (i)
Participatory Design Project explores projects with communities and associa-
tions. Shared and horizontal learning is sought; students not only learn in uni-
versity but also with the community and the community learns from them; (ii)

Materials and processes |V that focuses on materials such as metals and plastics,

77  Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catolica
del Ecuador. Pp. 23. (Spanish)

78 Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catolica
del Ecuador. Pp. 23. (Spanish)



their techniques and technologies, which allows students to diversify their so-
lutions and learn about different production processes; (iii) Digital Represen-
tation I, that delves into digital tools and introduces parametric design; while
providing competitive elements for professional work; (iv) Theoretical models
works on the conceptual elements and the authors that broaden the knowledge
of different theoretical design processes; this review addresses different Latin

American, international and regional visions, mainly Eurocentric.

The sixth level focuses on services, the development of immaterial products,
systems and experiences. It is about design as a process of global solutions to
the problems of institutions, that is to say, the focus is on the development of
different elements that together complement each other. “At the end of this
network, the student will be able to creatively and sustainably project signifi-
cant experiences through proposals that are useful, desirable, and memorable
for people, as well as efficient and effective for organisations. All this through
the operational and strategic development of the service””® The following sub-
jects converge: (i) Service Design Project that allows learning the methodology
for configuring services, systems, and experiences for the development of the
different elements that will make up the service; (ii) Materials and Processes V
focuses on new technologies such as digital printing, CNC, laser cutting, among
others, to introduce students to the new technological context, low-scale pro-
duction processes and product customisation. This subject concludes the axes
of materials and process praxis in which all types of materials and all types of
production processes converge; (iii) Project Culture focuses on understanding
different methodological processes developed in the discipline over time and
its different emphases, it addresses the differences between methodology, me-
thods and tools that aid the project process; (iv) Presentation and Communica-
tion of Projects, provides communication tools for the adequate presentation
of projects. This subject converges and concludes the axes of communication

and graphic representation.

The seventh semester focuses on the company, and how design is the tool
that helps the business sector generate a differentiating value. “At the end
of this network, the student will be able to build, develop and execute hi-
ghly complex design projects around business and competitive problems of

micro, small and medium-sized companies”®® The subjects at this level are:

79  Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catélica
del Ecuador. Pp. 23. (Spanish)
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(i) Strategic Design Project that deals with tools focused on the company
and the different types of users and the new market requirements; (ii) Me-
thods for Simulation and Validation of Products, which provides the stu-
dent with different manual and digital tools for the simulation of products
that allow the application of validation and evaluation methods of the
product, system, processes, services and experiences; (iii) Work Environ-
ments and Entrepreneurship focuses on the different spaces of the desig-
ner’s professional activity and provides them with the necessary tools for
entrepreneurship; (iv) Design Philosophy introduces the student to criti-
cal and reflective thinking about the profession and the designer’s work;
the subject presents the different responsibilities of the designer when projec-
ting an element within a culture. This subject concludes the theoretical axes that

provides the necessary tools to support the development of project processes.

The eighth level focuses on the development of the final project; unlike the pre-
vious plans, this one proposes that the students complete the level with their

degree, as mentioned.

Three units were defined: (i) the basic one that corresponds to the first three
semesters in which the principles of composition, configuration and knowing
the essential user for the projection of products, systems, services, processes
and experiences are learned; (ii) the professional unit that deals with thought
models that involve the environment and different actors, such as communities
and companies and also delves into production processes and optimisation of
materials; it also includes a deeper reflection on the scope of design and the de-
signer’s work. The last one is (iii) the curricular integration unit where the final

degree project is developed.

In this plan, teaching-learning methodologies have also been proposed, main-
taining the PBL that was applied from the previous plan; and they have introdu-
ced: (i) Project-based learning (PbL),?? (ii) Challenge-based learning (CBL),** and
(iii) Case study-based learning;** all of them as processes of the discipline and to

introduce more clarity in the teaching processes in the career.

82 Project-based learning is a methodology that allows students to acquire key knowledge and skills
in the 21st century through the development of projects that respond to real-life problems. Sour-
ce: PUCE 2022 training.

83 CBLis a pedagogical approach that focuses on solving a real problem (it is not a problem designed
for the classroom) of the student's environment and optimising the conditions of the community
or part of it; all this through concrete action. Source: PUCE 2022 training.

84 The case method is a teaching mode in which students build their learning from the analysis and
discussion of real life experiences and situations. Source: PUCE 2022 training.



Table 13 shows the summary the characteristics of the Plan Q177.

Plan

2018-

2019
(Q177)

Fundamentals of

1 .
° Product Design
Basic cycle 2s Product Design
3s | Ucer-centerd Design
Sustainable Design
4s .
and Eco-Design
Professional | ¢ | participatory Design
cycle - -
6s Service Design
7s Strategic Design
Curriculum ) .
) . 8s Final project
integration

Ucer-centerd
Design
Sustainable
Design and
Eco-Design
Participatory/
Social Design

Service
Design
Strategic
Design

PBL
problem
based
learning
CBL
Challenge
based
learning
PbL
Project
based
learning
Case-study
based
earning

discovering
(Research)

defining
(Problem)
developing
(Proposal)
applying
(Results)

evaluating
(Analysis)

Based on
thesis

The figure 81 shows the mesh of subjects per level and cycle.

13 Summary of the plan Q177 2018-2019.
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Resolucién aprobacién CES: RPC-

Titulo aue otorega: LICENCIADO EN DISENO DE PRODUCTOS

Duracion: 8 semestres
Modalidad: PRESENCIAL

FACULTAD DE ARQUITECTUR

CARRERA DE DISENO DE

Sede: QUITO
UNIDAD BASICA
PRIMER NIVEL SEGUNDO NIVEL TERCER NIVEL CUARTO NIVEL
FUNDAMENTOS DEL DISENO DE TALLER DE DISENO CENTRADO EN EL TALLER DE DISENO CENTRADO EN EL TALLER DE DISENO SOSTENIBLE Y TALLE
PRODUCTOS PRODUCTO USUARIO ECODISENO
A.CD. A.P.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD
64 32 64 80 40 80 80 40 80 0 80 40 80 80
Horas totales asignatura Horas totales asignatura Horas totales asignatura Horas totales asignatura H
160 200 200 200
HISTORIA DEL DISENO DE PRODUCTOS SEMIOTICA DEL PRODUCTO ERGONOMIA FISICA ERGONOMIA COGNITIVA Y MOBEL
ORGANIZACIONAL
A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD
48 0 72 48 0 72 48 24 48 0 48 24 48 32
Horas totales asignatura Horas totales asignatura Horas totales asignatura Horas totales asignatura H
120 120 120 120
MATERIALES Y PROCESOS IIl (NUEVOS
. o MATERIALES Y PROCESOS | (MATERIALES | MATERIALES Y PROCESOS Il (DERIVADOS
LOGICA DEL DISENO DE PRODUCTOS . MATERIALES, MATERIALES M.
NATURALES, CERAMICOS Y VIDRIOS) NATURALES Y DERIVADOS)
COMPUESTOS)
A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD
48 24 48 48 24 48 48 24 48 0 48 24 48 48
Horas totales asignatura Horas totales asignatura Horas totales asignatura Horas totales asignatura H
120 120 120 120
EXPRESION Y REPRESENTACION GRAFICA DIBUJO TECNICO Y GEOMETRIA BOCETACION DE PRODUCTO REPRESENTACION DIGITAL | RE
DE DISENO DE PRODUCTOS DESCRIPTIVA
A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD
64 32 64 48 24 48 64 32 64 0 64 32 64 48
Horas totales asignatura Horas totales asignatura Horas totales asignatura Horas totales asignatura H
160 120 160 160
" " GESTION, DISENO y DESARROLLO DE .
COMUNICACION ORAL Y ESCRITA FUNDAMENTOS DE LA INVESTIGACION JESUCRITO Y LA PERSONA DE HOY PRODUCTOS ETICAT
A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.CD
32 0 48 32 0 48 48 0 72 0 32 0 48 48
Horas totales asignatura Horas totales asignatura Horas totales asignatura Horas totales asignatura H
80 80 120 80
TECNOLOGIAS DE LA INFORMACION Y DE
. CONTEXTOS E INTERCULTURALIDAD , . L.
LA COMUNICACION Practicas de Servicio P
Comunitario |
A.CD. A.P.E. AA. A.CD. A.P.E. AA.
32 0 48 32 0 48 0
Horas totales asignatura Horas totales asignatura Horas totales asignatura
80 80 40
HORAS TOTALES POR S
720 720 720 | | 720

Requisitos de ingreso a la UNIDAD DE INTEGRACION CURRICULAR: Cumplir con la aprobacién de una segunda lengua del nivel B1, con las horas de

15 Organisation of the Redesign of the FADA-PUCE Product Design Career by units, levels and subjects. Source: Product Design Career.®'



A, DISENO Y ARTES
. PRODUCTOS

QUINTO NIVEL

SEXTO NIVEL

SEPTIMO NIVEL

OCTAVO NIVEL

R DE DISENO PARTICIPATIVO

TALLER DE DISENO DE SERVICIOS

TALLER DE DISENO ESTRATEGICO

DEONTOLOGIA PROFESIONAL Y

LEGISLACION
AP.E. AA. A.C.D. AP.E. AA. A.C.D. AP.E. AA. A.CD. AP.E. AA.
40 80 80 40 80 80 40 80 48 0 72
oras totales asignatura Horas totales asignatura Horas totales asignatura Horas totales asignatura
200 200 200 120

0S TEORICOS Y PENSAMIENTO

CULTURA PROYECTUAL DE DISENO

DEL PROBLEMA AL PROYECTO DE DISENO

REDACCION ACADEMICA DE DISENO DE

DE DISENO DE PRODUCTOS PRODUCTOS
AP.E. AA. A.C.D. AP.E. AA. A.C.D. AP.E. AA. A.C.D. AP.E. AA.
0 48 32 0 48 32 16 32 48 24 48
oras totales asignatura Horas totales asignatura Horas totales asignatura Horas totales asignatura
80 80 80 120
SIMULACION Y METODOS DE VALIDACION
ATERIALES Y PROCESOS IV MATERIALES Y PROCESOS V GERENCIA DE PROYECTOS
DE PRODUCTOS
AP.E. AA. A.CD. APE. AA. A.C.D. AP.E. AA. A.CD. AP.E. AA.
24 48 48 24 48 48 24 48 48 0 72
oras totales asignatura Horas totales asignatura Horas totales asignatura Horas totales asignatura
120 120 120 120

PRESENTACION DIGITAL Il

PRESENTACION Y COMUNICACION DE

ENTORNOS LABORALES Y

GERENCIA DE MERCADO Y GESTION DE

PROYECTOS EMPRENDIMIENTOS CALIDAD
AP.E. AA. A.CD. AP.E. AA. A.CD. AP.E. AA. A.C.D. AP.E. AA.
24 48 48 24 48 48 24 48 48 0 72
oras totales asignatura Horas totales asignatura Horas totales asignatura Horas totales asignatura
120 120 120 120

ERSONAL Y SOCIOAMBIENTAL

Procesos de Innovacién Soacial,
Productiva y Comercial

FILOSOFIA DEL DISERO

APE. AA. A.CD. APE. AA. A.CD. APE. AA.
0 72 32 0 48 32 0 48
oras totales asignatura Horas totales asignatura Horas totales asignatura
120 80 80

racticas de Servicio
Comunitario

Practicas Preprofesionales |

Practicas Preprofesionales Il

INTEGRACION CURRICULAR DE
DISENO DE PRODUCTOS

Horas totales asignatura

Horas totales asignatura

Horas totales asignatura

. 80 120 120
EM ESTRE
720 720

Z | ——

 prdcticas pre profesionales y de servicio comunitario.

Horas totales asignatura

Horas totales carrera

5760

81 Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catolica
del Ecuador. (Spanish)
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3.2.3. SARS COVID-19 at FADA-PUCE

One of the factors analysed in this research project is the pandemic caused by
SARS COVID-19, which as of March 2020 changed reality.

The world changed when the pandemic arrived, the biggest health problem that
the world population has faced in recent times. In Ecuador, on March 16th, 2020
the government decreed the confinement of the population and the total closu-
re of activities; the population then turned to the development of an online life.
Initially it was thought that the lockdown and quarantine would be for a short
time; however, from the initial restrictions to the gradual return to activities as

of January 2022, almost two years have passed.

Different types of work and different levels of education had to take place onli-
ne. This caused an abrupt transformation in social interactions and in the way,
things developed, as well as the initial proposal of this project. As mentioned,
the focus of the proposal change, and it was directed to students of the Product
Design Career of FADA-PUCE, the focus remained on development of responsi-
ble products that respond to local reality. It was observed that the intervention
of professionals in the productive field also promotes a dignified life and com-
munity development, narrows inequality gaps, promotes the democratisation

of the means of production and the responsible use of resources in the country.

On the other hand, PUCE, FADA and the Product Design Career adopted diffe-

rent strategies and policies for the development of online education.

The PUCE promoted the use of the EVA-MOODLE platform to teach classes.
Although this resource was available and its use was encouraged in pre-pan-
demic times, only 7% of all professors used it. Its use was mainly as a digital
repository, that is, there was no interaction with the students. Despite the fact
that different training programs had been designed to make use of the platform
and its different digital tools, it was concluded that the majority of professors
were digitally illiterate and did not use these types of tools due to their lack of
knowledge.®* On the other hand, a change in pedagogy and methodology was
promoted to face this challenge; in the first semester of 2020, it was identified
that the majority of professors in their online classes used the same resources

and methodology as in their face-to-face master classes.®

85 This is the conclusion of the analysis process carried out with the participation of various university
authorities in August 2019. Author's note.

86 This is the conclusion of the analysis process carried out with the participation of various university
authorities and the Virtual Education Centre (CEV) in June 2020. Author's note.



At this time, institutional support systems were also promoted that were mainly
focused on students, such as: (i) equipment loans, (ii) internet plans, (iii) psy-
chological support, through the Centre for Applied Psychology (CPA), (iv) le-
gal support, through the Legal Offices, and (v) emotional support through the
Identity and Mission Directorate (IMD), among others. With this support, bet-

ter learning environments were promoted in the new online modality.

The FADA promoted support among the four careers that make up the facul-
ty. Initially, it focused on the teaching staff and their requirements, trying to
support the staff in the hourly and monetary reduction that this institutional

adjustment represented.®’

The course focused on establishing its own strategies to improve the develo-
pment of virtual classes, and it also promoted: (i) collaborative work, (ii) the
construction of community support content, (iii) accessibility to information,
and (iv) the generation of resources and support for practical classes that were
the most affected. The authorities sought alternatives for contact with com-
panies and communities as of 2021. The resourcefulness of both students and
professors was promoted to adapt to the new reality, by appealing to the innate

spirit of the designer.

3.3. Chapter conclusions

As a conclusion, it is known that the design in Ecuador, began in the late seven-
ties and early eighties in the professional field rather than in the academic one;
the first schools of design in the country formed between 1984 (La Metro) and
1994 (Product design career of FADA-PUCE)

Ecuadorian design, as well as in most Latin American countries, has failed to
have a link with the State in its projects; this, because of the economic and po-
litical problems that the country has had, as indicated in the previous chapter.
this link with the State/government would be a great tool for the development

of the profession in the country and of the country through design.

87 On May 15 and 16, the National Assembly approved the Humanitarian Law, which will make it
possible to face the impact of COVID-19, facilitating economic reactivation and the generation of
agreements to care for the most vulnerable, sustain employment and sources of work.

Humanitarian Support Law: It establishes that workers and employers may reach agreements to
modify the economic conditions of the employment relationship, in order to preserve jobs, avoid
company bankruptcy and guarantee stability. In the case of PUCE a new workday was stablished of 7
hours and a salary reduction of 12.5%. Author's note.
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Today we can see that the field of design has grown and diversified. This shows that
academic development is relevant to provide professionals with the skills, aptitudes

and attitudes of the discipline to face the challenges that the country proposes.

The four stages of the evolution of the Product Design Career through these 28
years are well defined. The first began with a comprehensive design approach
focused on experimentation and the search to train professional for the needs
of the context from a humanistic vision. The second consisted of a career spe-
cialisation with a specific focus on products; this phase was not planned, which
showed a lack of vision of the career; however, the experimentation and develo-
pment of projects based on object typologies and their complexity continued.
The third stage focused on project and methodological processes; it maintains
the development of products based on object typologies; its structure is clearer,

and it introduced the PBL teaching-learning methodology.

The last ongoing proposal contains clearer definitions in its construction and
approach; it clearly defines levels of learning, vertical cumulative, sequential and
complementary knowledge processes. This proposal changes the focus of pro-
duct typologies and starts to develop projects based on design thinking models:
it also introduces teaching methodologies such as PbL, CBL, case studies and
maintains PBL. With this contextualisation of the career and the exploration of
the redesign, in the following chapter, the model proposed in this research is
developed for the third semester of the redesign in the subject of User-Centred

Design Project.
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“Industrial Design is a strategic problem-solving process that drives innovation, builds
business success, and leads to a better quality of life through innovative products,
systems, services, and experiences. Industrial Design bridges the gap between what
is and what's possible. It is a transdisciplinary profession that harnesses creativity to
solve problems and co-create solutions with the intent of making a product, system,
service, experience or a business, better. At its heart, Industrial Design provides a more
optimistic way of looking at the future by reframing problems as opportunities. It
links innovation, technology, research, business, and customers to provide new value
and competitive advantage across economic, social, and environmental spheres.”

World Design Organization (WDO).
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Second part: Synthetic-practical

4. Chapter IV: Development
of the proposal

This chapter begins with the deepening of the third level of the career to un-
derstand transversal work and it explains how each subject supports the le-
vel to achieve complementary learning. Subsequently, the development of the
User-Centred Design Project (UCDP) is analysed. The proposal of this doctoral
research will review the following: (i) the considered pedagogical bases, (ii) the
methodological proposal for the application of the developed model, (iii) UCDP
structure, (iv) the theoretical construction proposal under which the contents
were proposed, (v) the application, exercises and results by academic period, its
scope, difficulties and results, which have been corrected in each period and (vi)

the final model.

4.1. Third level of the career

As previously mentioned, the learning proposed by the current FADA-PUCE
program is transversal, that is, the knowledge of the subjects complements each
other. This is particularly relevant in the case of the third level of the career
with emphasis on the user and its four subjects: (i) User-Centred Design Project
(UCDP), (ii) Physical Ergonomics, (iii) Product Sketching and (iv) Materials and
Processes Il. This learning is carried out by an integrating project in which the

acquired knowledge in each subject is applied. This project is led by the UCDP.

It has been determined through analysis and discussion that it is not possible for
the subjects to be integrated throughout the entire process since each one has
its own concepts and specific skills that students must delve into. For this rea-
son, through the integrating project, the acquired knowledge is incorporated;
likewise, professors are essential to support the development of the project and
the fulfilment of this objective. The integration project is developed from the

second half of the academic period and lasts approximately 8 weeks.

CHAPTER IV: Development of the proposal

-



102

At the beginning of each academic period, in work meetings, the topics of the
projects are determined and there are discussions on how the methodology will
be developed. In the first stage, each subject focuses on addressing theoretical
concepts, which will gradually be incorporated and complemented. At the end
of each period, the work that is carried out is evaluated, taking note of the

successes and challenges faced, in order to improve in the following semester.

It should be noted that this is the established work process; however, adminis-
trative problems that limit and harm are faced with, in which professors cannot
interfere. The lack of professors, the excessive turnover in the semester hiring of
professors, the saturation of administrative activities and the lack of hours for

academic work are the main problems.

In the next section, the research delves into the subjects by level, learning out-
comes and minimum content. It explains how each subject contributes to the

integration project led by the UCDP, as mentioned.

4.1.1. Physical ergonomics

This subject contributes to the UCDP from the analytical phase of the investiga-
tion and provides complementary information from the users such as anthro-

pometric tables.

On the other hand, it contributes to the generation of the list of requirements
and in the synthetic phase of detailed design, it contributes with the implemen-
tation of anthropometric and biomechanical criteria for the development of
the proposals, to adopt it to the user and no vice versa. In the validation and
verification stage, this subject supports the development of quantitative valida-

tion tests that complement the qualitative ones developed in the UCDP.

The following table presents the information for this course.’

1 Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catolica
del Ecuador. (Spanish)



Subject

Learning outcomes

Minimum contents

Recognise which are the parts of the human being that interact
with the physical interfaces of the object.

Identify the dimensions of the human body and their application

The subject of physical ergonomics is
centred on the human being, focusing
on the knowledge of the anatomical,

Physical to product development. anthropometric,  physiological  and
ergonomics Know the anatomical and physiological functions of the parts of | biomechanical characteristics of the
the human body necessary for the development of the object. person, and its relationship with the
Define the mechanical processes of the human body and their phys‘lcall |jterfaces of the object for its
interaction with the use of the object. manipulation.
14 Information of Physical Ergonomics.
4.1.2. Product Sketching

The Product Sketching subject supports the UCDP from the synthetic phase of

proposal development and detailed design.

This subject helps the project through the expression of the object and the de-

tails that must be evaluated to develop the project iteratively, also sketching

allows a process of reflection on the project. It contributes with its tools to com-

municate the characteristics of the project, bring the student closer to usability

processes through tools such as storyboards, interaction and user experience, as

well as a first approach to the materiality of the object.

This subject provides students with a space for experimentation through ma-

nual and digital techniques for the development of the project; below, you can

see its characteristics.?

Subject

Learning outcomes

Minimum contents

Product
Sketching

Know the characteristics of particular materials and supports
for the correct application of each of the drawing techniques
to be developed.

Apply wet, dry and mixed techniques in drawing based on manual
development and the use of digital technologies.

Sharpen the capacity for observation and creativity to represent
objects with high fidelity.

Communicate through drawing and with the application of
techniques, physical and sensory characteristics of the design
object.

The subject includes wet and dry
representation techniques for Product
Design based on both manual and digital.

Materials, textures are simulated, colour
mixtures, lighting and shadows are
applied to communicate physical and
sensory characteristics of the objects to
be drawn.

15 Information of Sketching of Products.

2 Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catolica
del Ecuador. (Spanish)
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4.1.3. Materials and Processes II

The contribution of this subject to the UCDP is from the analytical research
phase because it provides complementary information on possible materials
to be used for the materialisation of the proposal, as well as the relevant local,
regional or international processes for production. The approach to materiality

allows a process of reflection on the project.

On the other hand, it contributes to the generation of the list of requirements,
sustainability and optimisation criteria are taken into account from the mate-
rials and processes. In fact, in the synthetic phase of proposal development and

detailed design, this subject contributes with the development of study models.

In this subject, students approach the formal and material characteristics of the
proposals and can also validate, verify and support the development of the pro-

totype to carry out the validation tests developed at the UCDP?

Subject

Learning outcomes Minimum contents

Materials and
Processes

Il (natural
derivatives
and metals)

Distinguish, based on direct practice with the analysed material,
its characteristics and its modification and modelling properties.

Distinguish the formats, presentations, distributors and
components in which they are marketed and materials

addressed. The subject works on the configuration,
Train in the use of tools that allow the modification and assembly and finishing of materials of
modelling of materials. natural derivatives and metals.

Develop the ability to unite, assemble the materials worked
in the subject.

Apply finishing techniques and aesthetic treatment from the
addressed materials.

16 Information of Materials and Processes II.

4.1.4. User-Centred Design Project

As mentioned, the proposal of the career is to work transversal cumulative lear-
ning at each level, through the integrative project and vertical cumulative throu-
gh the axes. In the axes of Praxis with the Design Project subjects is the UCDP that
accumulates knowledge of the subjects that precede it: (i) Fundamentals of De-
sign Project and (i) Product Design Project, to which it has been made previously

referenced and that constitute the starting knowledge base.

3 Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catolica
del Ecuador. (Spanish)



In the Fundamentals of Design Project, theoretical-practical tools are acqui-
red to understand and apply the fundamentals of design: (i) form, (ii) volume,
(iii) space, (iv) colour and (v) sign. The purpose is to understand the process of
conception, configuration and tangibility of two-dimensional and three-dimen-
sional objects through systemic processes and fundamental design principles,

which respond to real problems or needs around an object.

The Product Design Project, on the other hand, has a formal-aesthetic fo-
cus and is oriented towards the introduction and management of tools for
the development of products for daily use, linked to a technical and techno-
logical analysis of their components and applications. During these two mo-
dules, projects of medium complexity and innovative value are developed,
oriented to the use, form, function and expression of the object within a local

cultural, economic and technological environment.*

In relation to its structure, it is noteworthy that the UCDP focuses on understan-
ding the needs and behaviour of the human being. In this project, the decisions,
desires and limitations of the users are analysed as fundamental criteria for the
configuration of a product. It delves into the principles, theories and instruments
of User-Centred Design and an approach to Emotional Design to facilitate deci-
sion-making in a design project.’ In addition to acquiring new knowledge, the stu-
dents add to the project the knowledge from the previous workshops, specifically

the principles of configuration and mastery of form and aesthetics.

The objectives of this workshop are focused on: (i) applying the theoretical
foundations of UCD; (ii) identify the types of users involved in the projects to
be developed, once identified, recognise what type of information will be ob-
tained from each one and what are the best tools and methods to use; and, (iii)
understand that each method has a stated objective, a developed process, data

obtained, information analysed and a result.

Among the results that are expected to be achieved in the UCDP are the fo-
llowing: (i) use the theoretical and conceptual bases of the UCD in design pro-
posals for functional products; (ii) develop the ability to conceptualise, inves-
tigate and discuss projects around the user; (iii) apply identity and expression

criteria to the products (aesthetic criteria) in the design of cultural products;

4 Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catélica
del Ecuador. (Spanish)
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(iv) apply data and ergonomic variables in product design (human factor engi-
neering, perceptual analysis, cognitive psychology and usability); (v) carry out in-
terdisciplinary work for the configuration and validation of products through the
user-centred design model and emotional design; and, (vi) interpret the sensitivity

of the objects and their relationship with the users and their particularities.®

As for the students, it seeks to encourage them to test and apply the knowle-
dge acquired and do it in the best possible way, even if there are flaws, which
are fundamental in the learning process. It isimportant to generate analysis of
results to reflect on the correct application of the methods and methodology,
the recognition of successes and errors and identify the quantity and quality
of the information obtained; in addition, it allows to explore different tools to

expand the research and the developed work.

The creative development process seeks to break the pre-established schemes
during the research phase. It is therefore necessary to consider the relevant crea-
tive methods for each project and explore creativity exercises to encourage bra-

in exercise.

On the other hand, in relation to the verification phase, the objective is to learn
that each stage of the project needs validation and that it is constant, each step
allows to understand if we are moving in the right direction or to identify the
pertinent changes. Therefore, it is necessary to assume that the design process
is iterative and seeks to develop fast models and prototypes for validation, in
addition to learning that the detailing and specification process is carried out
by deepening the necessary changes and adjustments. It is necessary to take
into account that, given the emphasis of the UCDP, usability, user experience
and emotion tests are essential. It is necessary to consider that the iterative pro-
cess allows us to identify opportunities and learning from the mistakes made
to generate a solid result through awareness, reflection and criticism. Finally, it
should be noted that experimenting in academia is the opportunity to acquire

knowledge, skills and abilities that will be applied in professional life.

Next, we will delve into the pedagogical process proposed in the UCDP.

6 Product Design Career. 2019. Redesign of the Product Design Career. Pontificia Universidad Catolica
del Ecuador. (Spanish)



4.2, Pedagogical Proposal

Regarding this proposal, the author follows Claxton ‘s opinion:

“People’s learning depends not so much on the challenges and
uncertainties that their world contains, but on how they perceive
themselves. Even the most everyday environment is full of things that
can be treated as problematic, if we see them as such.”

The choice of these proposals has made it possible to determine an ideal cogni-
tive process for students, as well as dynamic strategies focused on the context to
solve real problems. This gives foundation to the designer’s empathic capacity

and the ability to reflect on their environment to respond correctly.

This is a transcendental moment for the country that has opened a space for
design as an element that transcends the transformation of Ecuador towards
a more equitable social space to diversify its production, seek and improve the

care of its resources.

The pedagogical principles that are worked on this subject are built from va-
rious proposals: (i) cognitivism, (ii) Ignatian Pedagogical Paradigm (IPP), (iii)
Kolb ‘s experiential cycle, (iv) project-based learning (PbL), (v) challenge-based
learning (CBL) and (vi) problem-based learning (PbL).

Next, each of these proposals will be deepened and how they support the
teaching-learning process, and the development of this research proposal will

be explained.
4.2.1. Cognitivism

Cognitivism is included since learning is the process by which cognitive struc-
tures are created and modified. To be inserted in the teaching-learning process
and establish a model, it is necessary to understand how the mental processes
are that students experience in the construction of their knowledge and in their

reflection process.

These structures are the set of systematised and hierarchical knowledge, sto-
red in memory that allow the subject to respond to new or similar situations.

Hence, the importance of knowing how the student processes information,

7 CLAXTON, G. 2001. Learn: The challenge of continuous learning. Barcelona: Paidos. Pp. 211. (Spanish)
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what psychic operations are involved to codify knowledge, how the data ob-
tained and perceived during the processes of interaction with the environment

and society are organised.®

For the learning process, the consciously and unconsciously accumulated
knowledge that students do in their lives and in their professional training, ver-
tical cumulative learning, is important. By imparting new knowledge, the aim
is to motivate their association with their previous experiences, make them
aware and generate significant learning, in addition to encouraging reflection.
It is therefore necessary to motivate the cognitive process of students through
dialogue and discussion of new concepts so that, through this process, they can
recover experiences, objects and images from memory as a context recognition
strategy. In addition, this provokes in the students the search for references,
the permanence in a state of attention and encourages the observation of their

environment, making them more active as Duran suggests:

“The cognitive current studies superior mental processes in which
thought, memories and the way in which information is processed,
have an impact on the responses that the subject will make to solve a
situation or problem. In addition, it considers that the subject actively
learns as he participates in experiences, searches for information, and
reorganises what he already knows to increase his understanding.”

It is necessary to sensitise students to promote openness to new knowledge and
experimentation in their context, in order to transform the information, they
receive, the experience they live and develop a response according to reality, as

Duran comments:

“Learning as an active mental process of acquisition, memory and use of
knowledge, involves the participation of sensations, perception, attention,
memory and thought. The human mind, just like a computer, once it
receives information, it performs operations (analysis, interpretation) to
change its form and content, stores it, retrieves it when needed, and
finally generates answers.”"

The types of learning that are applied and sought within this subject are: (i)

repetitive, (ii) significant, (iii) receptive and (iv) by discovery.

8 DURAN, J.C. 2004. Theories of learning and pedagogical models. Quito: Central University of Ecua-
dor. (Spanish)

9  DURAN, J.C. 2004. Theories of learning and pedagogical models. Quito: Central University of Ecua-
dor. Pp. 34-35. (Spanish)

10 DURAN, J.C. 2004. Theories of learning and pedagogical models. Quito: Central University of Ecua-
dor. Pp. 34-35. (Spanish)



“Repetitive learning. This type of learning is revealed when the student
arbitrarily associates the new knowledge. It occurs because the subject
does not have basic prior knowledge that allows him to understand
something new, which is why he memorises the knowledge arbitrarily
and literally, resulting in rote learning [...].""

This type of learning is applied in the research, creative development and testing
stages of the UCDP.

In the method application phase, these tools are new to students; while they
may have heard of them, they have not used them for the design process. It
is clear that the students need to apply the methods in the project, this re-
quires an established process that at the beginning is mechanical and re-
petitive (to follow the step by step) and that presents a structure of the me-
thod, which allows us to overcome the fear of experimenting and failing.
This process helps students develop the necessary self-confidence to try some-
thing new and to get a result, even if it is wrong. Once the exercises are done in-
dividually and in groups, and the results, successes and errors are analysed, so as
to increase their training and learning. Feedback is essential for the assimilation
of knowledge because it goes from a mechanical process to a conscious process
that allows acquiring tools that will be used in new projects, in subsequent se-

mesters or in the professional field.

“Meaningful learning This type of learning occurs when the new
knowledge is clearly and substantially related to what the student
already knows, that is, when the new learning is effectively related to the
knowledge structures that the learner has.

For significant learning to occur, the presence of the following conditions
is necessary: (i) The content of the learning needs to be potentially
significant, that is, it allows it to be assimilated in an important way.
(i) The student must have the previously formed basic concepts in
their cognitive structures, so that the new knowledge can be linked to
the previous one in a representative and understandable way. (iii) The
student must show a positive activity towards significant learning, that
is, they must be willing to relate the learning material with the cognitive
structures they possess.”™

Significant learning in the UCDP is applied within the project process and the
configuration of the product. Students learn about the phases of the project
and the necessary elements to configure the product, topics that are worked on

both in the Fundamentals of Design Project and in the Product Design Project.

11 DURAN, J.C. 2004. Theories of learning and pedagogical models. Quito: Central University of Ecua-
dor. Pp. 35. (Spanish)

12 DURAN, J.C. 2004. Theories of learning and pedagogical models. Quito: Central University of Ecua-
dor. Pp. 35-36. (Spanish)
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Students know what the stages and the process are, but they do not know the
emphasis of the user, therefore, they apply the new concepts by combining
them with the previous ones, producing accumulation between the previous
and the new knowledge. In addition, the choice of topics and application spaces

promotes the interest of students so that learning is meaningful.

“Receptive learning . It is so called because the total content of what is
to be learned is presented to the student in a finished form. In the learning
task, the learner does not have to make any independent discovery.
The students are only required to internalise the material presented to
them, so that they can retrieve it at a future date. (Conference, book and
scientific video)."™

This type of learning is applied in the first stage of basic concepts, since apart from
the information provided by the professor, students explore knowledge through
books, articles and videos, previously analysed and chosen, provided by the pro-
fessor. In this way, they can contrast the different concepts issued by the authors
and generate their own criteria. It is a structured and limited process, since the
professor has determined the contents and where the information is obtained
from, with the aim of allowing students to explore the concepts in a controlled

manner.

“Learning through discovery. In this type of learning, the main content
of what is to be learned is not taught but must be discovered by the
student. The learning task is to discover something.""*

This learning is achieved through experimentation and reflection, both in the
basic concepts part, as well as in UCD research, creative development and va-
lidation. During the consultancies or tutorials on the project, the author (FA-
DA-PUCE professor) and the student discuss the findings made as a result of the

investigation and the application of the methods in the different stages.

The four types of learning are complemented by the elements reviewed below.

13 DURAN, J.C. 2004. Theories of learning and pedagogical models. Quito: Central University of Ecua-
dor. Pp. 36-37. (Spanish)

14 DURAN, J.C. 2004. Theories of learning and pedagogical models. Quito: Central University of Ecua-
dor. Pp. 37. (Spanish)



4.2.2. Ignatian Pedagogical Paradigm (IPP)

Part of the pedagogical principles that are incorporated in the development of
the teaching model in this subject are originated from the Ignatian Pedagogical
Paradigm (IPP). Although the IPP is one of the institutional principles due to its
origin, it is considered that it contributes with elements that are in line with the
spirit of design. “PUCE’s educational system embraces this paradigm because it
favours multidisciplinarity, diversity and considers the human being and his life
project as transcendental axes; characteristics that are undoubtedly conducive

to addressing reflection.”™®

Among the objectives of the IPP are that the student becomes aware of his or
her reality and its context (society, natural and cultural environment) and thus

transforms it in search of improving it; as Granados says:

“To relocate oneself in the surrounding reality in the world [...] a
mediation between the “subjects” and the “world” for their understanding
and transformation. An instrument for the best interpretation of reality
and for social change. A (psycho-social) process [...] embodies the reality
of the world and its challenges from a committed pedagogy.”’

The IPP proposes five stages or steps as pillars of the teaching-learning process,
these are: (i) placing reality in its context, (ii) experiencing through life experien-
ces, (iii) reflecting on that experience, (iv) acting accordingly, and (v) evaluating

the action and the process that follows.

Placing reality in its context is putting the subject, the fact and its protago-
nists in their reality and circumstances. Contextualisation consists of placing the
subject and the aspect of reality that one wants to experience, know, appropria-

te and transform in their circumstances."”

Part of the designer’s task is to know reality in order to project solutions to pro-
blems, solve them and transform reality to improve people’s lives. In this stage,
the approach of the semester projects is involved and in the analytical phase,

that is, in the research.

15 Product Design Career. 2018. Redesign of the Product Design Career. Pontificia Universidad Catélica
del Ecuador. Pp. 20. (Spanish)

16 GRANADOS, LFSJ 2005. Ignatian Pedagogical Paradigm (pp. 1-10). Order of the Society of Jesus. Pp.
2. (Spanish)

17 GRANADOS, LFS) 2005. Ignatian Pedagogical Paradigm (pp. 1-10). Order of the Society of Jesus.
(Spanish)
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The model applies to real projects in the current context. For this reason, in each
semester the development of different projects has been sought and proposed:
(i) in 2020_01 the development of a project related to work or study from home
(virtual modality) was proposed; and (ii) in 2020_02 two projects were develo-
ped, one related to childhood and the development of skills at home and the

second focused on new forms of transportation and consumption.

In (iii) 2021_01, issues related to the activities that took place in the pandemic
were addressed: urban agriculture (reduced spaces) and gastronomy, these two

projects had as their centre a food product, freely chosen by the students.

During (iv) 2021_02, the same strategy was used for a food product transversal
to two projects, this was chocolate, one of the flagship products of Ecuador,
they collaborated with a local brand to propose experiences with chocolate and
improve the presentation of their product. While in (v) 2022_02 two very diffe-
rent projects were proposed, which involved activities and immediate environ-

ments: home, university or work.

Experiencing through life experiences is the level of consciousness whose fun-
damental educational task consists in developing in the person the ability to pay

attention in order to perceive reality and the phenomena that are occurring.’®

The Ignatian experience goes beyond purely intellectual comprehension, it de-
mands mind, heart and will; so, it encourages to involve the imagination and

feelings in the understanding of the other."

Experimenting is involved in the analytical and synthetic phase of the project,
where the user is researched and experimented with them and their context, to
understand it, gather information, define the problem to later project the solu-
tion, develop proposals and validate them. Students are promoted to approach
real problems in close and local environments, this allows them to experience
situations, awaken their senses, get out of the individual (me), know and re-
cognise the other (society), this in order to apply the acquired knowledge and
to develop the innate skills and abilities of the designer; fictitious problems are

avoided because it does not allow these capacities to be developed.

18 GRANADOS, LFSJ 2005. Ignatian Pedagogical Paradigm (pp. 1-10). Order of the Society of Jesus.
(Spanish)

19 Product Design Career. 2018. Redesign of the Product Design Career. Pontificia Universidad Catdlica
del Ecuador. (Spanish)



Reflecting on that experience is the exercise or step that drives reflection on
what has been lived through the experience, what its meaning is, what rela-
tionship it has with each dimension of our life and the situation itself, reflecting

entails understanding and judging.

To understand is discovering the meaning of the experience and establishing re-
lationships between data that is seen, heard, touched, smelled, etc. It is the spark

that illuminates what was presented in the shadows, in sensitive perception.

To judge is to make a judgment, to verify the adequacy between what is unders-
tood and what is experienced; between the formulated hypothesis and the data

presented by the senses.”

Reflecting is linked to analysis in various areas of the process, in the analytical
phase when data and information given by the application of research methods
are obtained; it is necessary to understand and judge, to generate a clear crite-
rion that allows the development of the proposals. In the synthetic phase, after
applying the validation and verification methods, it also requires reflection to
determine the changes, adjustments or adaptations that must be developed in

the elaborated proposal.

Acting consistently is the action understood as the operative manifestation of
a freely assumed decision for the transformation of the person and the institu-

tional and social reality which they live in.”'

Acting is linked to the synthetic phase of project development, proposals and
design in detail; After assimilating the information, the student projects the

solution (acts).

Evaluate the action and the process followed. Evaluation is understood as a
review of the entire pedagogical process followed throughout each of the steps
of the paradigm, to verify and ponder to the extent they have been carried out

accurately and efficiently.”

The evaluation occurs at each stage, since part of the proposal is the generation of

constant feedback, this also goes hand in hand with the iterative design process;

20 GRANADOS, LFS) 2005. Ignatian Pedagogical Paradigm (pp. 1-10). Order of the Society of Jesus.
(Spanish)

21 GRANADOS, LFS) 2005. Ignatian Pedagogical Paradigm (pp. 1-10). Order of the Society of Jesus.
(Spanish)

22  GRANADOS, LFS) 2005. Ignatian Pedagogical Paradigm (pp. 1-10). Order of the Society of Jesus.
(Spanish)
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each stage that is developed requires an evaluation of the results, these are
analysed and reflected in individual processes with each student and in groups,
since students can learn not only from their experience, but from their peers; in
addition, several of the exercises are proposed as a collective construction that
implies significant learning and responsibility for ones own actions and those of

the other.

The IPP also proposes that the educator be the guide, companion and facilita-
tor, and the disciple (the student) must discover the truth for himself from his

openness to the absolute.”®

4.2.3. Experiential learning and Kolb’s
experiential cycle

The author agrees with Kolb ‘s opinion on learning and experimentation: “Lear-
ning is the process whereby knowledge is created through the transformation
of experience. [...] to understand learning we must understand the nature of

knowledge and vice versa.”*

4.2.3.1. The characteristics of experiential learning

Kolb, within his analysis for the development of his experiential learning mo-
del, studies three models proposed by: Lewin, Dewye and Piaget; which have
generated the characteristics of his proposal, among these are: (i) learning is
best conceived as a process, not in terms of results; as Kolb 1984 mentions, ex-
periential learning theory comes from a different set of assumptions since ideas
are not fixed and immutable elements of thought, but are formed and reformed
through experience; (ii) learning is a continuous process based on experience,
that is, knowledge derives and is tested from the student’s experience. This is a
constant practice; hence, learning focuses on the process and not on the results
obtained. In the proposed model, student experimentation is encouraged, tools
that must be tested are provided, so that once the process is finished through

analysis and reflection, knowledge can be internalised.

23 GRANADOS, LFS) 2005. Ignatian Pedagogical Paradigm (pp. 1-10). Order of the Society of Jesus.
(Spanish)

24 KOLB, D.A. 1984. Experiential learning: experience as the source of learning and development. Prenti-
ce Hall. Pp. 38. (English)



(iii) The learning process requires the resolution of conflicts between dialecti-
cally opposed ways of adapting to the world, knowledge has different points
of view, goes from abstract concepts to concrete experiences, so that through
experimentation and observation learning can be reached; (iv) learning is a ho-
listic process of adaptation to the world; to illustrate this, Kolb proposes figure
16 which shows the cycle of experiential learning in the centre and a model of
the process of scientific research externally (Kolb, 1978), with the model of the
problem-solving process (Pounds, 1965), the decision-making process (Simon,
1947), and the creative process (Wallas, 1926) in between, this to illustrate that
although all models use terms in a different manner, there is a similarity of con-

cepts between them.
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16 Similarities among conceptions of basic adaptive processes: Inquiry/research, creativity, decision making,
problem solving, learning.®®

“When learning is conceived as a holistic adaptive process, it provides
conceptual bridges across life situations such as school, work, portraying
learning a continuous, lifelong process. [...] Finally, learning conceived
holistically includes adaptive activities that vary in their extension

through time and space."*

25 KOLB, D.A. 1984. Experiential learning: experience as the source of learning and development. Prenti-
ce Hall. Pp. 33. (English)

26 KOLB, D.A. 1984. Experiential learning: experience as the source of learning and development. Prenti-
ce Hall. Pp. 33. (English)
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(v) Learning involves transactions between the person and the context, and (vi)
learning is the process of creating knowledge; the author mentions that knowle-
dge is the result of the transaction between social or collective and personal
knowledge, the exchange of an objective (social) vision to a subjective (indivi-
dual) one, in which the person reflects on the experience and assimilates the

knowledge to integrate it.

“Knowledge results from the transaction between these objective and
subjective experiences in a process called learning. Hence, to understand
knowledge, we must understand the psychology of learning process, and
to understand learning, we must understand epistemology, the origins,
nature, methods and limits of knowledge.””

4.2.3.2. Kolb’s experiential cycle

The author explains:

“This approach to education has numerous benefits because it is a
balance between affective (emotional), behavioural, and cognitive
(knowledge-based) learning. In addition, learning is inductive, meaning
that participants come to their own conclusions about the experience
and content, making it easier for them to directly apply their learning to
real-world situations.”?®

Kolb’s proposal indicates that the student acquires knowledge from experi-
mentation, that is, when carrying out an activity and later reflecting on it
through his experience, he generates learning. This cycle contains four stages:
concrete experience, reflective observation, abstract conceptualisation and

active experimentation.

(i) Concrete experience is learning by experiencing, it means that, people learn
by being involved in an activity or experience and remembering how it felt.
This is the primary way we learn and can serve as the foundation for all other
stages in the learning cycle.”” The concrete experience within the proposal fo-
cuses on both the analytical and the synthetic phase, as an example we have
the application of methods, since the student has knowledge that he has to
apply and only through experimentation, analysis and reflection can he acqui-

re knowledge, even if the project is a justification for learning about the tools,

27 KOLB, D.A. 1984. Experiential learning: experience as the source of learning and development. Prenti-
ce Hall. Pp. 37. (English)

28 AFS Intercultural programs. 2014. Learning is the process by which knowledge is created through the
transformation of experience. AFS Intercultural programs. Pp. 1. (Spanish)

29 AFS Intercultural programs. 2014. Learning is the process by which knowledge is created through the
transformation of experience. AFS Intercultural programs. (Spanish)



the process is more important than the result, that is, incorporating new tools
into their repertoire, as well as delving into specific topic; it is necessary for the
student to appropriate the tools that are substantial elements in the develop-

ment of the discipline.

The (ii) reflective observation is learning by processing, a concrete experience
is used as a base, the student reflects on the experience to obtain more infor-
mation or deepen his understanding of it.*® The reflective observation within
the proposed model focuses on both the analytical and the synthetic phase,
as an example we have the exploration of the context in the topics developed
by period, this allows us to investigate and experiment to deepen previous
knowledge, or acquire new knowledge; it also allows students to take ownership

of each project since they relate them to previous experiences.

The (iii) abstract conceptualisation is learning by generalisation, it is based
on the reflection of an experience, the student consciously or unconsciously
theorises, classifies or generalises his experience in an effort to generate new in-
formation. This thinking stage serves to organise knowledge, allowing students
to see the big picture and identify patterns and norms. This stage is critical for
students, with the aim that they are able to transfer their knowledge from one

context to another.?'

(iv) Active experimentation is learning by doing, the student applies or tests
their newly acquired knowledge in the real world. The application of learning

itself is a new experience from which the cycle starts again.*?

Both abstract conceptualisation and active experimentation occur as student
learning processes, both focus on the analytical and synthetic phases of the mo-
del; in theoretical and practical exercises in which students are involved through

strategies motivating their processes.

These four phases are summarised in figure 17, since, as Kolb argues, students
are not capable of performing both actions on a single axes at the same time
(one activity at a time) and for that reason, we have a tendency to perceive

and process learning in a particular way. The Y axes is a continuous process,

30 AFS Intercultural programs. 2014. Learning is the process by which knowledge is created through the
transformation of experience. AFS Intercultural programs. (Spanish)

31 AFS Intercultural programs. 2014. Learning is the process by which knowledge is created through the
transformation of experience. AFS Intercultural programs. (Spanish)

32 AFS Intercultural programs. 2014. Learning is the process by which knowledge is created through the
transformation of experience. AFS Intercultural programs. (Spanish)
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how we think, understand and perceive things from abstract conceptualisation
to concrete experience; the X axes likewise is a continuum of how we do things

from active experimentation to reflective observation.

“The theory of experiential learning provides a perspective from which
approach these practical problems suggesting a typology of different
knowledge systems that results from the way the dialectic conflicts
between adaptive models of concrete experience and abstract
conceptualisation and the modes of active experimentation and
reflective observation are characteristically resolved in different fields
of inquiry.”*?
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17 Phases of Kolb’s experiential cycle.>

4.2.4. Project-based learning (PbL)

The author agrees with the characteristics of project-based learning as des-
cribed below: “Project Based Learning is a teaching methodology in which
students gain knowledge and skills by working for an extended period of time
to investigate and respond to an authentic, engaging, and complex question,

problem, or challenge.”**

33 KOLB, D.A. 1984. Experiential learning: experience as the source of learning and development. Prenti-
ce Hall. Pp. 37. (English)

34 AFS Intercultural programs. 2014. Learning is the process by which knowledge is created through the
transformation of experience. AFS Intercultural programs. Pp. 2. (Spanish)

35 Buck Institute for Education, PBL Works. 2022. Project Based Learning (PBL). https://www.pblwor-
ks.org/what-is-pbl. (Spanish)



Project Based Learning (PbL) is a teaching-learning methodology focused on
the student who is the protagonist of their educational process and the cons-
truction of their knowledge, in addition it is complemented by the acquisition

of skills and attitudes that are also important.

Among the most important objectives of PbL we have to train people that are
capable of interpreting phenomena and events that occur around them; and
develop motivation towards the search and production of knowledge. Seve-
ral benefits of this methodology have been determined in the teaching-lear-
ning process: (i) integration of subjects, a transversal knowledge construction
by levels is proposed through an integrating project generated through thesis
or thought models; (ii) foster creativity, individual responsibility, collaborative
work, critical capacity, decision-making, efficiency, promote and facilitate the
expression of personal opinions; (iii) experience the forms of interaction that
are currently in demand, with new technologies and media; (iv) combine the
learning of fundamental contents (theoretical concepts, research tools, crea-
tivity and validation) and develop skills in search of promoting autonomy in
learning (experimentation); (v) develop social skills related to group work: ne-
gotiation, planning, conducting, monitoring and evaluating one’s own intellec-
tual capacities, including problem and conflict resolution; develop criteria and
value judgments; (vi) meet social needs, which strengthens students values and
commitment to their context; which goes hand in hand with the features of the

IPP and Kolb ‘s experiential learning.

4.2.5. Challenge-based learning (CBL)

Challenge-Based Learning (CBL) is known to have its origins in two institu-
tions: Apple* and the VaNTH ERC*” Engineering Research Centre. This tea-
ching-learning methodology is focused on the student, in the construction
of their knowledge, evaluation and the local context; The application of this

methodology requires a clear process. As mentioned by Blanco,*® et. al (2017)

36 Apple in 2008 developed the project called "Apple Classrooms of Tomorrow-Today". In this project, a
method was applied in which the participants worked as a team, not only among students, but also
with professors and external specialists. Apple called this method Challenge based Learning (CBL).
Author's note.

37 The VaNTH ERC institute is made up of the universities: Vanderbilt, Northwestern, Texas, Harvard
and Massachusetts Institute of Technology (MIT), implemented a method called Challenge based
Instruction (CBI). Author's note.

38 BLANCO Fidalgo, Angel; SEIN-ECHALUCE, Maria Luisa; GARCIA, Francisco José. (2017). Aprendizaje
Basado en Retos en una asignatura académica universitaria. Revista Iberoamericana de Informatica
Educativa. Nimero 25, Enero-Junio 2017.
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the CBL focuses on collaborative work to solve a problem through the phases:
(i) challenge, (ii) generation of ideas, (iii) contribution of visions, (iv) investiga-

tion, (v) skill test and (vi) publication of the solution.

In general, the CBL seeks to address learning from a contextualised general the-
me through which several challenges related to it are raised, these challenges re-
quire concrete solutions that seek the benefit of society in general or a part of it;
for this purpose, tools, resources and the professor’s guide are generated for
the teaching-learning process. The CBL seeks for the student to investigate the
raised problem (real, contextualised, of global, regional or local interest), seek
various solutions, develop a clear process and choose the best path; and seeks

the professor as a facilitator and generator of tools and information.

Several benefits of this methodology have been determined in the teaching-lear-
ning process, among which are: (i) the student achieves a deep understanding
of the issues raised, learns to diagnose and define problems, essential activities
to propose solutions; (ii) generates sensitivity to the problems raised, develops
research, creates models and materialises them, works collaboratively and in
a multidisciplinary manner; (iii) the student approaches the community (real
context), seeks to interact and get closer to specialised people (multidiscipli-
nary professionals). This teaching-learning methodology has points in common

with the process proposed to the IPP, Kolb ‘s experiential cycle and PbL.

4.2.6. Problem based learning (PBL)

Problem-Based Learning (PBL) is a teaching-learning methodology in which
complex and real problems are used to promote student learning of concepts
and principles, as opposed to the direct presentation of facts and concepts such

is done in a master class.

Several benefits of PBL have been determined, among which are: (i) students
develop skills to analyse information and data, learning to interpret and relate
their findings to the previous information provided by the professor; (ii) stu-
dent autonomy is promoted, this implies that students have responsibility for
decision-making, determine the usefulness of the information, as well as analyse
what is needed; (iii) useful skills are promoted in the professional and personal

fields, such as adapting to changes, critical thinking, reasoning, among others.



The PBL, as well as the PbL and the CBL, share characteristics such as centring
the teaching-learning process on the student, and in addition to promoting the
generation of knowledge, it is also linked to the development of students’ per-
sonal skills, which are essential in the working space of the professional designer;
these three processes share characteristics reviewed and raised by IPP and Kolb’s
experiential learning, context and experience in real spaces; in addition, all these
educational processes are consistent with the innate process of design (project),

which is why they have been introduced as tools within the proposed model.

4.3. Methodological proposal

The methodological proposal that is incorporated in the development and im-
plementation of the model is the same used for the development of this re-
search, since the construction of knowledge is sought. Next, the process will be

briefly reviewed, and the application will be exemplified.

Figure 18 shows in a generalised way the process to generate and accumulate
knowledge that is: the base that starts with the pre-existing knowledge of the
students which has been accumulated vertically (built in the previous semes-
ters), the channel is the tools, and concepts taught within the subject, the infor-
mation constructed by the professor (researcher), which allows reaching ‘works’
(practice), that is, the application exercises. The information and data obtai-
ned are the channel that later in a process of evaluation, analysis and reflec-
tion; creates, increases or confirms the knowledge that originated the process,
generating a scientific and non-empirical base, a cyclical process in which theo-
retical concepts are applied through pedagogical strategies (exercises) so that

students develop criteria and significant learning.

knowledge building process

knowledge paradigm

knowledge using process

18 Building knowledge process in the classroom.
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Figure 19 shows the knowledge construction process in the analytical field
and another in the synthetic one. As an example, in the analytical field we
can focus on the exercise “Design, different Perspectives”, students reach the
third level with previous knowledge, what they have heard about design and
the concepts that have been seen from previous subjects: History of Design,
Fundamentals of Design, Product Design Project and Product Semiotics; throu-
gh these they have developed an approach and a first criterion. The channel
used by the professor is: the four design perspectives and the 27 design con-
cepts, material created and provided by the professor; through this information,
the exercise (practice) is proposed, which is to analyse the concepts and find
new ones, and with this, results are obtained, such as timelines or infographics
created by the students. Here a new channel is used, which is discussion and re-
flection in the classroom where students develop their own criteria that mate-
rialises in the elaboration of their own concept, an example is also provided and
with this, the cycle is concluded. A new approach is obtained, a new criterion is

elaborated, confronted and supported, product of the developed process.

analytic | synthetic
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realm of theory realm of practice

discovery | invention making
19 Analytical and synthetic process.

The knowledge construction process in the synthetic phase is proposed in the
practical part of the project of the research, creative development and verifi-
cation phases; as an example, it starts from prior knowledge, the design pro-
cess is known, in this workshop, the following stages are defined: (i) discover
(Research), (ii) define (Problems), (iii) develop (Proposal), (iv) apply (Results)
and (v) evaluate (Analysis), from this the route used by the professor is to ex-
plain the design methods to research the user in the first phase, through this
information the exercise (practice) is proposed, applying the methods with

a step-by-step scheme, obtaining information that requires systematisation,



analysis and concluding with a result; a new route is proposed, which is the
presentation of results so that the professor can provide feedback through this
exercise. At the end of this learning cycle, the student has applied methods fo-
llowing a step by step process that was repetitive at the beginning, at the end it
is internalised, information has been obtained and through analysis, the student

can determine a problem and get to know the user better.

It is also worth exemplifying the progress of a class, when the theoretical con-
cepts are developed (analytical phase), in which the flipped classroom?® strate-
gy is used. Bibliographical resources, videos and references are provided with
the EVA-MOODLE tool for students to work on independently; within the class,
a round table is generated to discuss the topics studied, generate criteria, rein-
force knowledge and resolve doubts. With clear concepts, infographics, mental
maps or technical sheets are generated that allow reviewing the topics covered

when necessary, within the level or in future semesters.

During the development of the project (synthetic phase) the strategy changes,
first the professor explains the concepts, provides examples to illustrate the pro-
cesses; the students assimilate the information and test it, once the knowledge
is applied, they reflect on the results. Together with the student, a critical exami-
nation is generated to analyse the organisation of the process, the objectives set,
the application and the results obtained. It seeks to encourage experimentation
to achieve meaningful learning, as well as reflection and criticism as skills and

abilities of the designer in the professional practice.

This methodological process is applied throughout this doctoral project and
the subject (in each phase/part), which has allowed a cyclical construction
of knowledge, based on established pedagogical principles. Therefore, several
strategies have been generated for classroom work, among the main ones are:
(i) motivate students to try new tools, venture out to experiment, (ii) recogni-
se mistakes and the learning they generate, (iii) analyse and criticise their own
proposals objectively with the professor’s guidance, (iv) recognise the process,
not just focus on the result of the project. Regarding the work of the students
(v) encourage collaborative work, where the generation of knowledge is the res-
ponsibility of all those involved, (vi) generate information together and obtain

information for each individual project.

39 Flipped classroom is a pedagogical model that it transforms certain parts of the learning process
by taking it outside the classroom while increasing or giving greater importance to other activities
within the classroom. In this way, students work on the one hand in an individual space and at
their own pace outside the classroom, while learning inside the classroom becomes much more
dynamic and interactive, where educators guide and lead their students in said learning through
the collaboration. Source: PUCE 2020 training.
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4.4. Teaching model for the development
of responsible objects

The development of this model is based on the subject of the User-Centred
Design Project, for which its structure is defined; it goes on to the characte-
ristics of the model built from the pedagogical and methodological base;
this section will proceed to deepen the theoretical concepts of each phase of
the structure, the information of a method in each phase is exemplified,* then
the exercises are expanded by phase and illustrated with images of the achieved
results. This is followed by the characteristics for each academic period in which
the developed theme and the adjustments made are exposed; and the different
modalities of the academic periods are explained. Finally, an analysis of the mo-

del is made to define successes, limitations and errors.
4.4.1. The User-Centred Design (UCD) thesis

User-Centred Design (UCD), also known as Human-Centred Design (HCP), is
a design model that focuses on the user-person. While the design is developed
and projected for the people, it can be said that the UCD is a relatively young
approach; this is said, since at the beginning with the industrial revolution, de-
sign was focused on production and the industry focused on solving production
problems. Once the latter were overcome it focused on the functionality of the
product proposed by the modern movement with emphasis on rationalism both
from form as materiality and with the maxim form follows function; then in the
form and aesthetics that was widely explored in postmodernity; later on materia-
lity and production processes as a response to environmental problems and in the
pursuit of productive sustainability; so that in recent decades the emphasis has
changed with the transformation of the role of the user, in reference to the user
as an active element of the design process; in table 16 the proposal by Rodriguez
(2014) in which we can observe the change in the focus on the design centred on
the form to the one that is user-centred, in which it is observed from the process

on how the emphases of the project have been transformed.

40 Extended information on each method used is found in the annexes. Author's note.



Subject

Learning outcomes

Form-focused design

User-centred design

Exploratory phase and
initial investigation

Start of the process Briefing Wicked problems*!
Emphasis Function Experience
Indicators Quantitative aspects Qualitative aspects
Market Demographic Tribal attitudes

Aspects of the design
process

Process focus

Design methods

Design thinking®

Purpose

Creative

Innovative

Technological

Standardisation

Personalisation

Working mode

Multidisciplinary

Interdisciplinary

Articulations

Supports

Engineering (under a
multidisciplinary approach)

Anthropology (under
interdisciplinary approach)

17 Proposal by Rodriguez, 2014, in his chapter The paradigm shift from form-focused design to user-focused design.**

From this brief introduction to the UCD and the shift in design emphasis, the

established model is explored below.

4.4.2. UCDP Model Features

To develop the model, first we take into account the participants: (i) students, (a)
individual, (b) groups or teams; and (ii) professors; and the relationships that in-
tervene between these: (i) student-professor, (ii) student-classmates, this happens
in order to establish interactions and activities, in addition part of the pedagogical
strategies are focused on knowledge that is built individually and is also a collec-
tive construction, since students, by sharing experiences, comparing knowledge

and reflecting together, build knowledge and develop meaningful learning.

Secondly, a classification of the competences that students must acquire and
develop has been determined: (i) cognitive abilities that are given by the unders-
tanding of topics, the application of knowledge, and the solution of problems;
(i) mental models: (a) conceptual, (b) structural, (c) causal; and (iii) learning

topics, structured from the simple to the complex.

41 Wicked Problems: is a concept used in social planning to describe a problem that is difficult or
impossible to solve because it presents incomplete, contradictory and changing requirements that
are generally difficult to Recognise. The term wicked is used in a sense that implies resistance to
solution. Since there are complex interdependencies in this type of problem, efforts to solve one
aspect of it could reveal or create new problems. Soruce: RODRIGUEZ Morales et al., 2014.

42 Asastyle of thinking the Design Thinking —design as a way of thought— considers the possibility
of combining empathy for the context of a problem, creativity in generating ideas and solutions,
and rationality to analyse and adjust solutions to the context. While design thinking has become
part of the popular lexicon in contemporary design and engineering practice, as well as business
and management, its broader use in describing a particular style of thinking in creative action is
having a growing influence on 21st century education in all disciplines. Soruce: RODRIGUEZ Mo-
rales et al., 2014.

43 RODRIGUEZ Morales, L., BEDOYA Pereda, D, MORALES Zaragoza, N., & PENALOSA Castro, E.
2014. User-centred design. Methods and interactions (AM Losada & O. Salinas Flores, Eds.; First
Edition). Editorial Designio. Pp. 11. (Spanish)
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Thirdly, for the development of the contents based on the general scheme
proposed by the degree, minimum content and learning results, the following
points are established to take into account: (i) establish a learning context ba-
sed on challenges, projects or problems, which allow the approach to a real
context prepared for experimentation as suggested by the IPP and Kolb; (ii) this
context is defined by a theme established by the professor; for which antece-
dents are raised and established, which pertain to the subject that allow to in-
troduce and to prepare the student for the learning of the case; (iii) develop the
specific resources of the subject by period, in addition to the material related
to the contents of the UCD level, for which the following is required: build own
resources, search for available and complementary resources such as bibliogra-
phy (books and articles), audio-visual material (videos, films, podcasts, etc.) and
experts; define activities and establish schedules; (iv) organise activities to apply
the knowledge learned; and (v) carry out integration and reflection activities

that seek to synthesise learning and encourage dialogue.

Lastly, the professor’s actions are defined in correspondence with the previously
reviewed points: (i) define the context and topic prior to the start of the aca-
demic period; (ii) prepare and choose the resources considering the compe-
tencies to be achieved: understanding and application; conceptual, structural
and causal models; increase in the complexity of knowledge; (iii) guided inquiry
through the resources generated and reflective through student exploration;
(iv) guide for dialectical argumentation in the classroom; (v) generating micro
and macro scripts to propose activities, it refers to time dedicated to the work
in each stage. According to these points and taking into account the pedagogi-

cal and methodological proposal, the model explained in table 18 is developed.

Model

Phases Acoording to the the subject, the level and the axes.

Macro contents (script) | General Design topic and context

Micro contents (script) | Especific Design topic and context

Activities Acoording to the macro and micro contents.
Participants Students Professor Students teams
Cognitive abilities Comprehension Application Problem resolution
Mental models Conceptual Structural Causal
Resources Develop according to the cognitive abilities and mental models.

«  Prepare resources
Choose resources

Teaching action +  Guided inquiry

«  Guide to argumentation

+ Reflective inquiry

18 Characteristics of the model developed.



4.4.3. Structure of the UCDP

The structure of the UCDP is articulated in four parts: the first one deals with the
basic concepts, such as the definition and basic characteristics of the user-cen-
tered design, usability, principles of universal design, principles of good design
emotional design and user experience (UX), this theoretical order is defined as an
analytical phase, this allows defining teaching-learning strategies and definition
of exercises. The second part focuses on research in the UCD to get to know the
contexts, habits and behaviours of users, the methods and research tools of the
UCD, definition and types of user and project requirements, of a theoretical and
practical order, is defined as part of the analytical phase of the project, this allows
to define teaching-learning strategies and exercises. The third part seeks creative
development in the UCD, through which the design concept, creative methods,

as well as the development of proposals and detailed design are addressed.

Finally, the fourth part is focused on the verification in the UCD and on the eva-
luation methods of universal design, emotional design, usability and user expe-
rience,* of a practical order, parts three and four are defined as a synthetic phase
of the project, this allows to develop teaching-learning strategies and definition of

exercises. This information in synthesise in table 19.

Design, different perspectives

Definition and characteristics

of the UCD
Universal Design: seven
User Centred Design (UCD). | principles
i i Design Principles
! Bisa::egoncepts (Analytical & Principles of Good Design:
P 10 principles
Usability

Emotional Design

User experience (UX)

Contexts, habits and user
behaviours

User definition and user types

Analytical phase (Project). o
2 Research in UCD Methods and tools of UCD Qualitative

investigation

Quantitative

Project requirements

Problem definition

44 Pontificia Universidad Catdlica del Ecuador. 2021. User Centered Design Workshop Syllabus. Quito.
Pontificia Universidad Catdlica del Ecuador (Spanish)
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Design Concept

3 Synthetic phase (Project). Creative methods
Creative Development Desien in detail Technical drawings, mock-ups,
& models and prototypes
Design Principles
General methods of "
i i Usability
4 synthetic phase (Project). verification and Design

Verification . i i
evaluation Emotional Design

User experience (UX)

19 Synthesis of the structure of the subject.

Below, the contents of the third semester are deepened for the application of

the developed model.

4.4.4. User Centred Design (UCD)

4.4.4.1. Basic concepts

4.4.4.1.1. Design, different perspectives

As an introduction to the subject, the process begins with design and four diffe-

rent perspectives, under the proposal of Ortiz* (2014):

Design and politics. The developed design as a strategy of competitiveness,
identity and communication. In competitiveness and identity, a country
brand is generated for differentiation, recognition and promoting quality, also
the design is used as a means of communication, to support ideological and

political messages.

Design and society. Design as an object of identity, differentiation and recog-
nition. It generates individual identity through differentiation, which is inserted

in group spheres (urban tribes) that in turn seek differentiation and recognition.

These phenomena are recognised and fostered by globalisation. Design is a fac-
tor of social recognition, since it is a modeller of society. Design as a means of
generating lifestyles, stratification of society through objects and develops the

taste that the individual possesses.

45 ORTIZ, I. 2014. Ethics and Design: Ethical Responsibilities of the Design Project. University of Lisbon.
(Spanish)



Design and economy. This refers to design used as a tactical tool for produc-
tion and brand identity. In production, design as a driver of the economy, es-
pecially in times of recession, for injection and circulation of capital. In identity
as the differentiation factor between products and producers, it appeals to the
idealisation of products. We remember that innovation and creativity are pro-

moted through design.

Design and culture. Design as a strategy for democratisation and cultural iden-
tity. Democratisation through mass production, since costs drop, and products
that were previously destined for the elites become accessible to the majority
of the population, both knowledge and taste are free and attainable. Design
generates regional cultural identity that is a global differentiator and producer

of cultural typologies.

To move on to design and its different meanings or concepts from the pers-
pective of designers around the world at different times, points of view are ad-
dressed in terms of production, aesthetics, philosophical, among others. These
concepts have been compiled from famous theorists such as Papanek, Lobach,
Maldonado, among others; institutions such as the International Council of So-
cieties of Industrial Design (ICSID) which later became the World Design Orga-
nization (WDOQ), Industrial Designers Society of America (IDSA); local profes-
sors like Hurtado, Jaccome and Maldonado; and regional designers like Sanchez

and Gonzalez. This information is summarised in the table 20.

Designer Year Activity Concept

Diego Hurtado

Architect-Designer, product

"Design is a response to the needs and desires of large masses

Gallardo

design professor. Interview.

: 2008 . . . . e . "
Gomezjurado design professor. Interview. of a certain population that materialises in a satisfier.
"[...] Design does not go to something specific, design is
. . Architect-Designer, professor | everything [...] the designer investigates a situation and
Guido Diaz 2008 . . . 2 .
of Architecture. Interview. creates an object that changes that situation, the object has
to have a purpose to fulfil a function”
Angel Jacome 2008 Architect-Designer, product "Design is a social and cultural attitude that responds to a

sublime order of emotions and feelings of the human being."

Marcelo Maldonado 2008

Designer, professor of Graphic
Design. Interview.

"[...] Design is the need to communicate, visual
communication design, communicates through images:
industrial design, utilitarian, craft or industrial needs [...]"

Mauricio Sanchez* 2005

Morphogenesis of the object
of use

"Industrial design is the activity in charge of conceiving
the object form from a conceptual perspective, to the
extent that its position is scientific, which, from that ideal
approximation to the reality of its knowledge discourse,
in short, is the concretion of a conceptual proposal in a
morphology”.

46 SANCHEZ Mauricio. 2005. Morphogenesis of the Object of Use (Second edition). Jorge Tadeo Lozano
University of Bogota Foundation. (Spanish)
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Bernd Lobach®’

Industrial design. Basis for the
1976 | configuration of industrial
products

"Designing is a process of adapting the object environment
to the physical and mental needs of men in society."

N. Butz*®

"Industrial design is creation and also culture, art, science and
technique because it has to analyse reactions, tastes, needs,
Industrial design, creation, environment, function, materials, procedures or means
1976 | embellishment and function of manufacturing and cost indices, adding to these those
of what the industry produces | factors of sensitivity and beauty in the aspect control so
that the object is resolved in an attractive way, that makes it
desirable and well-adjusted to its time”

Thomas Maldonado®

"Industrial design is a design activity that consists of
1976 | Industrial design reconsidered | determining the formal properties (functional and structural
relationships) of industrially produced objects."

St. Gregory*®

1966 | Design Methods "The relationship of a product with its situation, in order to

satisfy it."
. World organisation that
ICSID International & . ) e~ . - . .
. - promotes the incorporation Design is a project activity that consists of determining the
Council of Societies of | 1957 . ) o ) : . . .
. g of industrial design in world formal properties of industrially produced objects.
Industrial Design o
activities.
"Industrial Design is a strategic problem-solving process that
drives innovation, builds business success, and leads to a
better quality of life through innovative products, systems,
services, and experiences. Industrial Design bridges the gap
o between what is and what's possible. It is a transdisciplinar
World organisation that ; possl pinary
. . . profession that harnesses creativity to solve problems and
WDO World Design promotes the incorporation . . . .
oy 2022 . . o co-create solutions with the intent of making a product,
Organization of industrial design in world . . . X
o system, service, experience or a business, better. At its heart,
activities. Formerly ICSID . . . o .
Industrial Design provides a more optimistic way of looking
at the future by reframing problems as opportunities. It links
innovation, technology, research, business, and customers
to provide new value and competitive advantage across
economig, social, and environmental spheres.”
Victor Papanek®? 1977 | Design for the real world "Design is the conscious effort to establish a significant order”

47
48

49
50
51

52

53

LOBACH Bernd. (1981). Industrial design. Gustavo Gili. (Spanish)

BUTZ, N. (1976) Industrial design, creation, embellishment and function of what industry produ-
ces. Barcelona: LEDA. (Spanish)

MALDONADO Thomas. (1993). Industrial Design Reconsidered (3rd ed.). Gustavo Gili. (Spanish)
GREGORY 1966, Cited by C. Jones 1982. (Spanish)

The International Council of Societies of Industrial Design (ICSID) was founded in London in 1957
with the aim of promoting the status of industrial designers, raising the standard of industrial design
through training and education, and encouraging cooperation between industrial designers around
the world. By the end of the 1960s ICSID included over 40 member societies from more than 30
countries. The ICSID archive documents the initiatives, ambitions and influence of this international
organisation that continues to make a major contribution to the representation of industrial design
and designers across political boundaries and economic disparities. Author's note.

The World Design Organization (WDO) was founded in 1957 from a group of international orga-
nisations focused on industrial design. Formerly known as the International Council of Societies of
Industrial Design, the WDO is a worldwide society that promotes better design around the world.
Today, the WDO includes over 170 member organisations in more than 40 nations, representing
an estimated 150,000 designers. Author's note.

PAPANEK, Victor, (1977), Designing for the real world: human ecology and social change. Madrid:
Hermann Blume. (Spanish)



IDSA Industrial

North American organisation

"Industrial Design (ID) is the professional practice of
designing products, devices, objects, and services used by
millions of people around the world every day.

Industrial designers typically focus on the physical
appearance, functionality, and manufacturability of a
product, though they are often involved in far more during
a development cycle. All of this ultimately extends to the

Alexander®’

Designers Society 2022 | that promotes industrial . . .
s . overall lasting value and experience a product or service

of America design .

provides for end-users.
Every object that you interact with on a daily basis in your
home, office, school, or public setting is the result of a design
process. During this process, myriad decisions are made by
an industrial designer (and their team) that are aimed at
improving your life through well-executed design."

1.8, Reswick® 1965 Pros_pectus for an Engineering | “A cregtive activity that supposes the achi_evemet‘ﬁt of

Design Centre something new and useful without previous existence”.

K Page 1966 | Building for people "The. ?fn'algi‘r‘wative leap from present reality to future
possibilities.

“The act of designing is the beginning of a change in the

Christopher Jones®® 1970 | Design Methods things made by man [...] besides the realisation of a
complete leap of faith”

"Design [...] is a manifestation of the ability of the spirit to
transcend its limitations”

George Nelson 1974 | Problems of design “Design is an attempt to make a contribution through
change. When a contribution is not made or cannot be
made, the only process available to give the illusion of
change is styling.”

Matchett™ 1968 | Design Methods "The optimal solutiolﬁ of a set of true needs in a particular
set of circumstances.

“If designing implies subjecting the creation of forms to
a purpose, the purpose of design is always to respond to
o Design, communication and a human need. Its true dimension and its social role are
Joan Costa 1994 . . . .

culture acquired by giving a formal response to a function, that is,
the mode of action by virtue of which an object fulfils the

purpose for which it was created.”

Ecodesign, life cycl ineeri - .

L cocesign, Tiie cycie engineering "Activity that converts an idea suggested by a market need,

From engineering 2002 | for the development of . I o,

. into a set of specifications for production.
sustainable products
"[...] selecting the right materials and shaping them to meet

Bruce Archer® 1965 | Design Methods functional and aesthetic needs within the limitations of the
available means of production.”

Christopher 1963 | Design Methods "The discovery of the true physical components of a physical

structure.”

54  https://www.idsa.org/what-industrial-design

55 RESWICK, JB. Prospectus for an Engineering Design Centre. Cleveland, OH: Case Institute of Techno-

logy, 1965. (English)

56 JONES ]C. (1978). Design Methods. Gustavo Gili. (Spanish)

57 MATCHETT 1968, Cited by C. Jones 1982. (Spanish)

58 COSTA J. (1994). Design communication and culture. Fundesco. (Spanish)

59 HOOD, Salvador; GOMEZ, Tomas, (2002), Eco design Life cycle engineering for the development of
sustainable products, (1st ed.), Valencia: Editorial UPV. (Spanish)

60 ARCHER, 1965. Cited by C. Jones 1982. (Spanish)

61 ALEXANDER, 1963. Cited by C. Jones 1982. (Spanish)
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Guillermo Gonzalez Design Study, on the "The end, the purpose, the objective of Design is to create
Ruiz 1994 | construction of ideas and their | useful objects for the needs of man in his habitat, in his
application in reality social and physical environment.”
Asimow® 1962 | Design Methods "I\/\akir?g a decisioﬂn, in the face of uncertainty, with large
penalties for error.
"Simulate what we want to build (or do), before building it
P). Broker® 1964 | Design Methods (or doing it), as many times as necessary to trust the final
result.”
Michael Farré* 1966 | Design Methods "The fgctor that conditions thOﬁe parts of the product that
come into contact with people.
"Technical design is the use of scientific principles, technical
Fieldens 1963 | Design Methods information, anq imagination in defining a mechaniFaI
structure, machine, or system that performs specific
functions with maximum economy and efficiency."

20 Design concepts.*

“Si disenar implica supeditar la creacion
de formas a un propésito, el proposito
del disenio es siempre responder a una
necesidad del hombre. Su verdadera
dimension y su rol social los adquiere al
dar una respuesta formal a una funcion,
es decir al modo de accion en virtud
del cual un objeto cumple la finalidad
por la cual ha sido creado”.

“...seleccionar los materiales correctos
y darles forma para satisfacer las
necesidades de funcién y estéticas
dentro de las limitaciones de los medios
de produccion disponibles”.

“actividad que convierte una idea,
sugeridaporunanecesidad delmercado,
enun conjunto de especificaciones para
produccion”.

“El descubrimiento de los verdaderos
componentes fisicos de una estructura
fisica”.

“La elaboracion de una decision, de
cara a la incertidumbre, con grandes
penalizaciones para el error”.

“El factor que condiciona aquellas
partes del producto que toman contacto
con la gente”.

@,
Z
]
2
-

“El acto de disenar es el inicio de un
cambio en las cosas hechas por el
hombre... ademas de la realizacion de
un completo acto de fé.”

“La solucion optima de un conjunto de
verdaderas necesidades en un particular
conjunto de circunstancias”.

“el disefio... es una manifestacion de la
capacidad del espiritu para trascender
sus limitaciones”

“El salto imaginativo desde la realidad
presente a las posibilidades futuras”.

“Una actividad creativa, que supone la
consecucion de algo nuevo y util sin
existencia previa”.

“Disenar es el esfuerzo conciente para
establecer un orden significativo”

“El disefio industrial es una actividad
proyectual que consiste en determinar
las propiedades formales (relaciones
funcionales y estructurales) de los
objetos producidos industrialmente”.

“El disefio es una respuesta a las
necesidades y deseos de grandes masas
de una determinada poblacion que se
concretiza en un satisfactor”.

20 Developed teaching material by Ortiz (2020). Design concepts.

62
63
64
65
66

ASIMOW, 1962. Cited by C. Jones 1982. (Spanish)

BROKER, 1964. Cited by C. Jones 1982. (Spanish)

FARR, 1966. Cited by C. Jones 1982. (Spanish)

FIELDEN, 1963. Cited by C. Jones 1982. (Spanish)

ORTIZ, I. 2009. Ecodesign under a Latin American Thought, state of the art. Pontificia Universidad
Catolica del Ecuador. This document has been revised, edited, and supplemented over the years.
Author's note. (Spanish)



Finally, the concept developed by Ortiz 2014-2016 shown in figure 21 is propo-
sed as an example, which synthesises: Design means to designate, it is commu-
nication through the object, so it is to generate a sign (product, system, service,
process or experience) that has a meaning, the object is saying what it is: deno-
tation, the objective or function of the object (product, system, service, pro-
cess or experience), it is tangible; and it is significant, that means to say beyond
what the object is: connotation, the concept or thought (ideas, beliefs, values
or attitudes) of the object (product, system, service, process or experience), it

is intangible, it is perceptible through its characteristics (material and formal).
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21 Developed teaching material by Ortiz (2016-2019). Design concept from Ortiz.*®

67 ZIMMERMANN, Yves. 2011. El disefio como concepto universal (Parte 1-2-3) https://foroalfa.org/
articulos/el-diseno-como-concepto-universal-parte-1. (Spanish)

68 As an exercise developed for the class, it maintains the original language. Author's note.
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This introduction to different perspectives of design seeks to broaden the
knowledge that one has about the discipline, the design concepts up to this
point of formation (third semester) that have been seen, are from history as
mentioned in the previous chapter “supported by the concept that designing
is the action of projecting, that is, conceiving an object to be produced”;*® from

the Fundamentals of Product Design based on Wong 2014:

“[...] Good design is the best visual expression of the essence of
“something”, being a message or a product. To do it faithfully and
effectively, the designer must seek the best possible way for this
“something” to be shaped, manufactured, distributed, used and related
to its environment. Its creation must not only be aesthetic but also
functional, while it reflects or guides the taste of its time."”°

And the concept from form in the Product Design Project that is based on Mor-
phogenesis of the Object of Use of Sanchez. It is necessary that students have

different points of view that generate criteria in their training.
4.4.4.1.2. Definition and characteristics of the UCD

For the definition and characteristics of the UCD we use as a reference the following
texts: Interactive design, theory and application of the UCD”" (2013); and Beautiful
users” (2014) to illustrate the history of the UCD and the design for people.

The definition of UCD is described by Pratt, A. and Nunes, J. (2013) The
User-Centred Design UCD is an approach to design that focuses on the user of a
product or an application to create a certain product. The UCD implies that the
designer studies in depth the needs, desires and limitations of the target audien-
ce (user) to whom the final product is directed, and from this analysis makes
the decisions that proceed to make its creation; it also implies that the designer

carry out a field study to test the proposal and a real approach to the user exists.

To generate a historical account of the UCD we have some moments to take
into account; the user has had several roles within the design process, going
from representations of the ideal or normative type of people, as individuals of
different abilities and characteristics, also as subjects to be observed and mea-

sured; and as partners in the problem-solving process.

69 Page 75 of this dissertation. Author's note.
70 WONG W. 2014. Design Fundamentals. Gustavo Gili Editorial. Pp. 41. (Spanish)

71 PRATT, A, & Nunes, J. (2013). Interactive Design: UCD Theory and Application. Barcelona: Ocean.
(Spanish)

72 LUPTON, E., CARPENTIER, T., & LAMBERT, T. 2014. Beautiful users: Designing for people. New York:
Princeton Architectural Press - Cooper Hewitt, Smithsonian Design Museum. (English)



Henry Dreyfuss with his work team since the thirties includes the term of the
human factor to introduce the philosophy that machines must adapt to people
and not vice versa, which would be reflected in his book Designing for people
(1955), with this approach to the human factor linked to anthropometry, two
books were published in the field of Architecture and interior design, by Ernest
Neufert: The Art of Projecting in Architecture (1936), an anthropometric da-
tabase for the configuration of space, and Anatomy for Interior Design (1948)
by Francis de N. Schroder, who promotes the projection of comfortable spaces

adapted to people.

In 1940, in the context of the World War I, in the search to understand the
problems and errors of the armament (tanks, planes, weapons), engineering
applied to people was introduced, linked to physical ergonomics that empha-
sises the human body and its characteristics through anatomy, anthropometry,
biomechanics and physiology; it begins to think about objects that are physi-
cally adapted to people, objects that not only respond to the requirements of

production and companies, but also products that respond to people.

In 1960, cognitive ergonomics was introduced, which seeks that objects, in ad-
dition to physically adapting to people, must take into account the senses (sen-
sory elements), memory and deduction capacity of users (cognitive activities);
that is to say, mental processes are taken into account for the development of
products, services, systems, processes and experiences, the person in all of its di-
mensions. In 1970, ethnographic research techniques were introduced into the
design processes, which allowed us to get closer to the people, their cultures,

introducing a more human dimension in the projection of objects.

With this information, there are some first references that the UCD addresses:
(i) it determines possible actions, in a produced object the actions of use are
analysed and in the projection of an object the possible actions of use are analy-
sed; (i) make things visible, that is, how the object is read (interfaces): use and
function; (iii) evaluate the current state of the object (redesign) or of the con-
text (design), the problem has been solved or it needs to be solved; (iv) natural
correspondences between intentions (designer) and actions (user), between

actions (use, interaction) and results (function).

After reviewing the information provided by the professor and analysing
it, is intended that the students adopt specific actions in their user-cen-
tred design process, among which we have: (i) understand and specify the

context of use of products, services, systems, processes and experiences;
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(ii) specify the requirements and requests of the user; (iv) produce and project
design solutions with the new approach; (v) evaluate the designed proposals

based on the defined requirements and requests.

Based on what has been studied and analysed, six characteristics of the project
are defined based on the UCD, these are: (i) explicit understanding of users,
tasks and environments; (ii) users are involved throughout the project develo-
pment process; (iii) the design proposal is refined by user-centred evaluations;
(iv) the design process is iterative; (v) the products, services, systems, processes
and experiences are aimed at the user; (vi) the design team includes multidisci-
plinary skills and perspectives, which ones (disciplines) must be identified and

how they are integrated into the process.
4.4.4.1.3. Design Principles

As part of the introductory process, design principles are reviewed. Currently,
there are various approaches to design to cover the needs of the user, given the
change in the paradigm that was mentioned from business-centred design and
form to move to a user-centred or people-centred design; some of these by
context are: from Europe the approach of Design for All, from the United King-
dom the Inclusive Design is employed, and from the United States the concept
of Universal Design. The seven principles of Universal Design’® are addressed,
a concrete tool for their assimilation and learning, “Good design enables, bad

design disables.””*

The seven principles of universal design established in 1997 by the group led
by Ronald Mace’?, are intended to be a guide for the development of products,
spaces and communication elements that are designed for all people without
discrimination of age or disability “Universal Design (UD) is a design process that
enables and empowers a diverse population by improving human performance,
health and well-being, and social participation””¢. This is used as one of the key

concepts for social innovation.

73 It should be noted that in 2012 the conceptual framework of Universal Design was redefined and
expanded by Steinfeld and Maisel from the IDEA Centre of the University at Buffalo, they were
defined as twelve objectives. However, for the development of this proposal, the initial proposal of
the 7 principles is taken. Author's note.

74 Stockholm Declaration of the Institute for Design and Disability (EIDD), May 2004. Author's note.

75 Ronald Lawrence Mace, (1941 - June 29, 1998) was an American architect, product designer, edu-
cator, and consultant. He is best known for coining the term universal design and for his work
advocating for people with disabilities. Author's note.

76  © Steinfeld and Maisel, 2012.



Fair Usability

Design is useful and
saleable to people with
different abilities.

Provides the same meaning of use to all users: identical if
possible; otherwise, equivalent.

Avoid segregation or categorisation of any user.

Confidentiality, safety and security components must be
available to all users in an equivalent way.

The design must be attractive to all users.

The design allows for a

Make a choice in methods of use.

Flexibility of A e It admits both left and right handling.
use wide range of individual b d o
preferences and abilities, romotes user accuracy and precision.
It brings adaptability to the user's ability.
The purpose of the Eliminate unnecessary complexity.
product is easy to Corresponds to the intuition and expectations of the user.
. understand, regardless . . . .

Simple and : . It admits a wide range of language and literacy skills.
. of the user's experience,
intuitive use

knowledge, language
skills or possible
concentration level.

Handles information consistently with its importance.

Provides effective suggestions and feedback during and after
the action of use.

Perceptible
information

The design effectively
communicates the
information necessary to
the user regardless of the
environmental conditions
or his sensory abilities.

Use different methods (visual, verbal, tactile) to redundant
the presentation of essential information.

Provides adequate differentiation between essential and
background information.

Maximise the readability of essential information.
Differentiate elements in ways that can be described (for
example, making it easy to give instructions and directions).
Provides compatibility with a variety of techniques or
devices used by people with sensory limitations.

Tolerance for
errors

The design minimises
the dangers and
adverse consequences
of accidental or
unintentional use.

Arrange the elements in order to minimise dangers and
errors: the most used elements, the most accessible; the
most dangerous elements, eliminated, isolated or shielded.

Provides warnings about errors and dangers.

It provides elements of protection against the consequence
of failures.

Discourage unintended use in actions that require caution.

Low physical

The design can be
used efficiently and
comfortably under

It allows the user to maintain a neutral body position.

Reasonable use of force to operate.

exertion minimal fatigue Minimise repetitive actions.
conditions. Minimise sustained physical effort.
Appropriate size and Provides a clear'view of the important elements for each
Size and space are guaranteed seated or standing user.
space for | for approach, access, It makes it comfortable to reach all components for any
approach manipulation and use, seated or standing user.
and use regardless of body size, Allows for variations in hand and grip size.

posture and mobility.

Provides adequate space for the use of aids or assistants.

21 7 Principles of Universal Design.””

77 MACE, Ronald and working group. The 7 Principles. Centre of Excellence in Universal Design. Natio-
nal disability authority. https://bit.ly/3t8AAEy. (English)

Development of the proposal

CHAPTER IV



On the other hand, the 10 principles of good design by Dieter Rams, one of to-
day's most prestigious designers with great transcendence in the development
of contemporary design;’® this material is reviewed as it is a concrete tool of

timeless character.

The possibilities for innovation are not, by any means,
exhausted. Technological development is always offering new
opportunities for innovative design. But innovative design
always develops in tandem with innovative technology and can
never be an end in itself.

Good design
is innovative

A product is bought to be used. It must satisfy certain criteria,
Good design makes | not only functional, but also psychological and aesthetic.

a product useful Good design emphasises the usefulness of a product while
disregarding anything that could possibly detract from it.

The aesthetic quality of a product is integral to its usefulness

Good design
K N because products we use every day affect our person and our
is aesthetic . ) .
well-being. But only well-executed objects can be beautiful
Good design

It clarifies the product's structure. Better still, it can make the

makes a product o
P product talk. At best, it is self-explanatory.

understandable

Products fulfilling a purpose are like tools. They are neither
Good design decorative objects nor works of art. Their design should

is unobtrusive therefore be both neutral and restrained, to leave room for the
user's self-expression.

It does not make a product more innovative, powerful or

Good design . . .
. valuable than it really is. It does not attempt to manipulate the
is honest . .
consumer with promises that cannot be kept.
. It avoids being fashionable and therefore never appears
138 Good design & pp

antiquated. Unlike fashionable design, it lasts many years

is long-lasting. ) , )
8 8 —even in today's throwaway society.

Good design is
thoroughly down
to the last detail.

Nothing must be arbitrary or left to chance. Care and accuracy
in the design process show respect towards the user.

Good design is Design makes an important contribution to the preservation of
environmental- the environment. It conserves resources and minimises physical
friendly. and visual pollution throughout the lifecycle of the product.

Good design Less, but better —because it concentrates on the essential
is as little design aspects, and the products are not burdened with non-
as possible essentials. Back to purity, back to simplicity.

22 10 principles of Good Design.”

78 These principles are reviewed in the 2009 documentary Objectified and the 2020 documentary
Rams. Students are encouraged to watch these documentaries. Author's note.

79 GARRETA Domingo, Muriel. 2020. Dieter Rams: 10 Timeless Commandments for Good Design. Inte-
raction Design Foundation. https://bit.ly/3WCZmKp (English)



4.4.4.1.4. Usability

For the definition of use, Design by use®® (2013) is used.

“Use makes the user enter into a specific type of object relationship
that is located between form and function. The familiar conditions of
form and function seem to disintegrate when considering an object's
use because, in principle, we can use everything for anything in a more
or less successful way. Contrary to a dedicated function, use is not the
entelechy of an object. If something is used for purposes other than
those it was intended for, then a purpose different from the one defined
by a standardised function has been chosen.”

For the concept of usability, the Handbook of usability®' (2008) is used.

“Usability is a quality that many products possess, but many, many
more lack [...] To be usable, a product or service should be useful,
efficient, effective, satisfying, learnable, and accessible [...] Usefulness
concerns the degree to which a product enables a user to achieve his
or her goals and is an assessment of the user's willingness to use the
product at all. Efficiency is the quickness with which the user's goal can
be accomplished accurately and completely and is usually a measure of
time [...] Effectiveness refers to the extent to which the product behaves
in the way that users expect it to and the ease with which users can use
it to do what they intend [...] Learnability is a part of effectiveness and
has to do with the user's ability to operate the system to some defined
level of competence after some predetermined amount and period of
training (which may be no time at all) [...] Satisfaction refers to the user's
perceptions, feelings, and opinions of the product [...] Accessibility and
usability are siblings. In the broadest sense, accessibility is about having
access to the products needed to accomplish a goal”

When we begin to inquire into use and usability, we always question what usa-

ble means, what the usability of a product, service, system, process or experien-

ce means, and we can conclude that usability refers to the absence of frustration

when a person or user utilises an object, we can say a product (service, system,

process or experience) is usable when the user can do what he wants in the way

he expects to do it, without obstacles, without doubts or without questioning.

80

81

BRANDES, U., Stich, S; Wender, M. 2013. Design by Use: The Everyday Metamorphosis of Things.
Basel: De Gruyter. (English)

RUBIN, J., & Chisnell, D. 2008. Handbook of usability testing: How to plan, design, and conduct effec-
tive tests. Indianapolis, Ind: Wiley Pub. (English)
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Usability has characteristics such as (i) utility, that is, the degree to which a pro-
duct allows a user to achieve their goal; (ii) efficiency, that is, the speed with
which the user reaches the objective (making an object work) correctly and
completely stated, efficiency is generally measured in time, it is quantifiable; (iii)
effectiveness, which has to do with how the object behaves according to the
user's expectation and the ease with which it can be used; (iv) learning capacity,
this has to do with effectiveness, is also the ability of a user to operate a system
after being trained, associate it with an analogous element or relearn a system;
(v) satisfaction, is linked to the perception of the user, their emotions and opi-
nions about the product, service, system, process or experience, quality characte-
ristics; and (vi) tolerance to error, pertaining to the flexibility in the use of an ob-
ject that minimises the risks and adversities caused by involuntary or accidental
actions, it also reflects on the user's ability to make errors in the use of objects and

their recovery capacity to achieve the proposed objective.

When we talk about usability, we must differentiate between the use of the
function of the object; the use and usability of the object is linked to praxis, that
is, the set of actions that | must carry out for the object to fulfil its objective,
that is, to reach its function. For example, in the case of an object, an electric
kettle, its function is to heat the water, but what are the activities, praxis, that
| have to carry out so that the water is hot (accomplish its function): (i) unco-
ver the kettle and check if there is water or not, (ii) take it to the sink, (iii) put
the kettle under the faucet, (iv) open the faucet, (v) check how far the water
reaches, (vi) close the faucet, (vii) close the lid of the kettle, (viii) move it to the
connection point (base), (ix) check if it is connected or connect it, (x) activate
the heating button (interface), (xi) wait for it to heat, (xii) it is finished when |
hear that the button returns to its original point, or when the kettle makes a
hissing sound due to the water vapour, or | observe the water vapour, or the

light is off (indicators). A good usability is given when the praxis is carried out

without any difficulty, taking into account the characteristics described above.




22 Usability of a kettle.

“I distinguish between complexity and complicated. | use the word “complexity”
to describe a state of the world. The word “complicated” describes a state of
mind”# we must understand that the design of things (the parts and the who-
le) determines their understanding. Design has an internal logic, a foundation
that once it is achieved makes everything understandable, this characteristics in
accordance with the principles set forth by Mae and Rams; another aspect to
take into account is our set of capabilities and skills that allow us to understand

products, services, systems, processes or experiences.

These concepts are constantly reinforced during the development of the UCDP
and during the different phases of the project, in order for students to identify

how to apply them and thus achieve understanding and learning.

82 NORMAN, D. 2011. Living with Complexity (First edition). MIT Press. Pp. 2. (English)
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4.4.4.1.5. Emotional Design

For the emotional design concept, the texts Living with complexity®* and Emo-
tional design, why we love or hate everyday things®** (2011, 2007) are use, them
introduces this vision to the development of design projects; Norman's propo-
sal interweaves the behaviour and mental response we have about objects, and
the characteristics that designers must take into account when making deci-
sions about projected objects. The author proposes three levels of design (and
behaviour): visceral, behavioural (behaviour) and reflective (reflection), next,

we will see the characteristics of each of these.

Visceral design. It is linked to the appearance of products, services, systems,
processes or experiences; we can say that it is the most basic and instinctive
(sensory) level of our brain that reacts by the emotion that objects provoke, this
is related to previous experiences with similar objects or with what they repre-
sent; this can cause a good or bad emotion and is linked to the acceptance or re-
jection of the product. “The visceral level is pre-consciousness, pre-thought. This
is where appearance matters, and first impressions are formed. Visceral design is

about the initial impact of a product, about its appearance, touch, and feel."®*

The taste of the user and their experience intervene, it must be taken into ac-
count that each experience is individual, what the object means and how we
assimilate it, depends on each individual and can vary from person to person.
We have as an example of products linked to this experience in the merchandi-
sing of films or series (Star Wars, Friends, Avengers, etc.), objects are not always
functional nor usable, however they are acquired due to the “irrational” emo-
tion they provoke in people. It can be concluded that in these objects their aes-
thetics prevail over their functionality and usability, qualitative characteristics;

They are basic or primary function objects with low complexity.

83 NORMAN, D. 2011. Living with Complexity (First edition). MIT Press. (English)

84 NORMAN, D.A. (2007). Emotional design: Why we love (or hate) everyday things. New York: Basic
Books. (English)

85 NORMAN, D.A. (2007). Emotional design: Why we love (or hate) everyday things. New York: Basic
Books. Pp. 36-37. (English)



https://alessi.com/collections/caffettiere/products/9094-caffettiera-a-presso-filtro

https://www.ocompra.com/mexico/item/star-wars-r2d2-robot-mini-hervidor-de-cafe-para-el-

hogar-1325243577/

23 Same object, different presentations.

Behavioural Design. It is linked to the function of the product, service, systems,
processes or experiences. This has to do with the praxis and function of the ob-

ject, that is, how | understand it, how | use it and how it works.

“The behavioural level is about use, about experience with a product. But
experience itself has many facets: function, performance, and usability.
[...] Performance is about how well the product does those desired
functions—if the performance is inadequate, the product fails. Usability
describes the ease with which the user of the product can understand
how it works and how to get it to perform.”s¢

At this level, individual taste or desire does not intervene, but the performance
of the object (praxis and function) that is measured by actions and objectives to
be achieved, that is, there are quantifiable characteristics of the product's per-
formance. This level is directly related to characteristics of usability: usefulness,
efficiency, effectiveness, learning capacity, satisfaction, and error tolerance; so it
is essential to understand that projecting an element has an enormous respon-
sibility, since it intervenes in the conduct and behaviour of the individual and
therefore of society; one of the mistakes that is continually made is to think that
the user adapts to the object and this causes problems that are not perceived
immediately but over a long time, both physical (postural, back pain, carpal
tunnel, etc.), and cognitive ( hearing sensitivity, light, etc.). It can be concluded

that at this level function and usability prevail over aesthetics.

86 NORMAN, D.A. (2007). Emotional design: Why we love (or hate) everyday things. New York: Basic
Books. Pp. 37. (English)
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24 Tools, objects where the function is essential.

Reflective Design. As Norman mentions, reflective design covers quite a wide
field, it is related to the message, the culture, the meaning of the product and
its use; at this level, the impression of the person is related to the product in
all its fields, at this level the two previous ones come together (aesthetics-form
and function-use); and also, how this product is a reflection of it, that is, how it
represents it in front of others. “Of the three levels, the reflective one is the most
vulnerable to variability through culture, experience, education, and individual

differences. This level can also override the others.”®”

It can be affirmed that only at the reflective level is where the consciousness and
the highest levels of feeling, emotions and cognition of the user reside; and that

their interpretation, understanding and reasoning come from this level,

“The visceral and behavioural levels are about “now”, your feelings and
experiences while actually seeing or using the product. But the reflective
level extends much longer—through reflection you remember the past
and contemplate the future. Reflective design, therefore, is about long-
term relations, about the feelings of satisfaction produced by owning,
displaying, and using a product.”®®

87 NORMAN, D.A. (2007). Emotional design: Why we love (or hate) everyday things. New York: Basic
Books. Pp. 38. (English)

88 NORMAN, D.A. (2007). Emotional design: Why we love (or hate) everyday things. New York: Basic
Books. Pp. 38. (English)

https://www.hogarmania.com/bricolaje/taller/herramientas/



The reflective level is within the conscious level (cognition) of our brain while
the visceral and behavioural are in the unconscious (sensation, affection and
memory) of our brain, one responds to emotion and the other to previous
knowledge (how things work). It can be concluded that objects belonging to
this level have a complementary relationship of function-use and form-aesthe-

tics, their quantitative and qualitative characteristics are a reflection of the user.

25 Objects that reflect the user, a fusion between aesthetics and function. Personalised by the needs of the user.

4.4.4.1.6. User experience (UX)

In the world we live in, we breathe and experience design at every step, since
we have built an artificial world that makes life easier for us, so the use/user
experience (UX) has always existed, however, it is until the last years that it has
increased in its strength and gained the space that it now demands; the UX is
considered the continuity of what in the eighties was called human computer

interaction (HCI) and in the nineties interaction design.

The user/use experience has become a field of design that is gaining more and
more ground, becoming a field of action and a new line of discipline. The in-
tention of introducing the concept of user experience in the development of
this level is to broaden the perception of the design of the form (aesthetics),
function (objective) and user (praxis) and introduce important elements such
as the perception and interaction of the object, although they are elements that
are implicit in the projection of products, services, systems, and processes, they
are not always taken into account. The UX vision of concepts, development, and

the design process complements the vision of user-centred design.

ORTIZ. . 2023
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Thus, we can review the concept that defines the user experience developed by
the International Organization for Standardization (ISO): “A person's percep-
tions and responses that results from the use or anticipated use of a product,

system or services.”®

As mentioned, product design has evolved over time, initially focused on pro-
duction, it began to focus on form and function, later it incorporated ele-
ments related to the user first in the physical field, adapting the objects to the
human body for its proper use; and then in the psychological, in the latter the
spaces have been expanded to incorporate perception, interaction, reaction
(emotion); understanding this relationship between the user and the object
is also a response to technological evolution, the internet, new media and the
development of complex objects such as personal computers, smartphones,
tablets, among others; the UX has been closely related to the development of
these products, as well as web pages and applications, however, it is an impor-
tant element in the projection of products, services, systems and processes;
“User-centred design establishes experience as its guiding axes, which, among
other things, expands the designer's field of action [...] Another effect of adopting

this position is to venture into territories close to psychology and anthropology.”®

In UX design, seven factors have been developed that describe the user experience:
(i) utility that is linked to the function of the product (service, system or process),
means that it fulfils the objective for which it was proposed; (ii) usability, a concept
that has been previously developed; (iii) findable, in tangible products (objects)
it is related to the interfaces that allow object-user interaction (interfaces such as
buttons) and intangible products (apps, web) it is related to the ease of finding
information, easy navigation; (iv) credible, this factor is linked to the principle of
honesty proposed by Rams, which mentions that a product must communicate
the intention for which it was created, avoiding manipulation and misinformation
to the user; (v) desirable, also linked to Rams’ principle of aesthetics, as well as Nor-
man's proposal of the visceral level-design in which the object must be attractive
and generate instinctive emotion in the user; (vi) accessible, which refers to the
principles of universal design already mentioned and (vii) value, linked to both the
company and the user, the value is provided in different ways and depends on the

user: monetary, emotional value, use, function, aesthetic, among others.

89 1SO 9241-210, Ergonomics of human-system interaction—Part 210: Human-centred design for inte-
ractive systems. https://www.iso.org/standard/77520.html

90 RODRIGUEZ Morales, L., BEDOYA Pereda, D., MORALES Zaragoza, N., & PENALOSA Castro, E.
2014. User-centred design. Methods and interactions (AM Losada & O. Salinas Flores, Eds.; First
Edition). Editorial Designio. Pp. 12. (Spanish)



These seven factors are linked together to ensure that a product generates a
good user experience, and that the object-user interaction is intuitive, smooth
and pleasant; since many of the problems and errors that occur with the object
are the product of a bad experience (understanding, interacting, and using an
object), UX seeks to make the objects as intuitive as possible, that is, they do not

require a user manual.

Primeras referencias

DETERMINAR acciones posibles.
HACER cosas visibles.
EVALUAR el estado actual

CORRESPONDENCIAS naturales entre
intenciones y acciones necesarias, entre
acciones y resultados.

Aspectos

26 Developed teaching material by Ortiz (2020-2022).
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4.4.4.2.

+ Investigate design
concepts other than
those reviewed in the
class.

Exercises Unit 1

« Introduce different design
perspectives.

«  Analyse and reflect on
perspectives.

Investigate designers,
institutions or
associations in search of
new concepts.

Time lines

+  Generate a new bank Design, « Identify a related design . - Infographic
of concepts with all the different line » Interview professors M |
students erspectives ’ and national, regional or | ° ental maps

' persp . Deve!op your own international designers. + New

. DeveIoP anf t definition of desgn. ' . Discussion and dialogue concepts
approx?:; K?: © af : SQPPOW an investigation: between students and
proper deninition o bibliography, webgraphy, guided by the professor.
design. interviews, etc.

« Introduce the thesis of
. User-Centred Design . Research

+  Read the articles Definition (UCD). Read | d «  Timelines

provided in class. and . Generateatimeline of its | = o anaysean
) . synthesise. « Mental maps
«  Synthesise the characteristics development. . . ‘ '
information. of the UCD |, \dentify and synthesise «+ Discussion and dialogue Infographic
to clarify doubts.
the concept of the UCD
and its characteristics
« Introduce the principles | lnvesugate'objects, they
: : can be design or everyday
of universal design and icons
Analyse the principles . good design. ) ) + Infographic
S n ! Design . . « Analyse its function, i
learned in objects (design) o « Investigate objects .+ Object
(between three or five) Principles (design) form and the purpose for ok
o ) which it was created. oKens
) Ar?al){se and identify the | Identify the principles
principles learned.
learned.

+  Read the articles + Introduce the concept
provided in class. of usability and its + Research
Synthesise the components. * Read, analyse and « Mental maps
information. «+ Identify and synthesise synthesise. .

- . ) ) ) « Infographic

. Register in your Usability the concept of usability. « Discussion and dialogue oh .
immediate environment: +  Recognise in their to clarify doubts. ’ diaor[ograp Y
home, work, university, environment the concept | .« Recognise and register y
travel experiences learned (good or bad through photographs.
around usability usability).

+  Read the articles + Research
provided in class. . Read, ana|y5e and

« Synthesise the synthesise.
information. « Discussion and dialogue

; ; i « Infographic
Rewgw thé V|deo§ Emotional | Introduce the three levels to clarify doubes. .g P
provided in the virtual Design of emotional design. + Recognise and register Object
classroom. tokens

«Analyse the principles
learned in objects
(design) (between 3
or5).

through photographs.

Identify the characteristics
of the three levels of
emotional design in
objects.




Synthesise the
information.

Review the videos
provided in the virtual
classroom.

Register in your
immediate environment:
home, work, university,
travel elements around
the user experience.

« Introduce the concept

of UX. + Research
« ldentify and synthesise + Read, ahalyse and . Infographic
User the concept of user synthesise.
. . ; : ) «  Mental maps
experience experience (UX) +  Discussion and dialogue, oh X
(UX) + Recognise the concept to clarify doubts. + I'hotography

learned in your
environment (good or
bad UX).

: ) diary
« Recognise and register

through photographs.

4.4.4.3.

Results

La creacién de Jeep surgié en los
afios 40, afio marcado por la

gunda guerra mundial, cuestién
por la cual el ejército de los
estados unidos hizo un llamado a
los fabricantes de autos para
presentar el disefio de un vehiculo
todoterreno

CUBO RUBIK

2E5 UN BUEN DISENO?
Util

Innavadar

Los objetivos previstos para este
vehiculo todoterreno, rapido
ligero fueron que remplazara
motocicleta y que sea
transportar
estadounide

las  tropas
al frente de la
s heridos, y

Andrés Castillo.

Hencrto

23 Exercises Unit 1.

EL DISENO CENTRADO EN EL
USUARIO

Y SUS CARACTERISTICAS

El diseiio centrado en el usuario en efecto
pone al usuario como corazén del proceso
de diseiio, lo que causa mayor atencidn a
las interacciones entre las personas y las
cosas, mejorando asf su utilidad.

01 IDENTIFICACION

En primer lugar el DCU trata de
identificar los grupos de usuarios,
sus necesidades y conocer sus
experiencias o preferencias.

02 ) ANALISIS

El DCU analiza las tareas que
realizan los usuarios en su

contexto  contemplando  los
objetivos de los usuarios y sus
secuencias para cumplir  sus
obijetivos.

OBJETIVOS A

03 ESTABLECER

El DCU fijard pardmetros que
puedan aplicarse como criterios de
calidad en el cumplimiento de los
obietivos y en la satisfaccién de los
usuarios.

04 PROTOTIPADO

Posteriormente se desarrollarin
prototipos | de la  propuesta
abordada, tanto en papel, como
interactivos y\asi poder probarla
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‘ Expresién

Emocién

TESTDE LA

05 PROPUESTA

o9

Una vez aceptado el prototipo de la .

RDetalie

propuesta, se tratard de probar el
producto en situaciones reales con
grupos 'de usuarios reales.

£

MEJORADE LA
PROPUESTA

larga Yida
ko

fatirlaccion 05

Con los resultados obtenidos
previamente se puede redefinir la
propuesta y con ello mejorar el
producto, no antes de testearlo
nuevamente.

Matias Ruiz.

Eine Rublh

Andrés Castillo.



-
Dise®o Centrado En B\ . <

Usuavio. ‘

El disefio centrado en el usuario es responsable de dos
cosas: por un lado, que la experiencia del usuario sea
positiva en cuanto al grado de interaccion, fluidez y
comprension del contenido ofrecido; y por otro lado, para
satisfacer todas tus necesidades.

CARACTERISTICAS DEL bCV

Entender el Identifique quién usara

contexto del el objeto, por qué lo
usard y en qué
circunstancias.

Tncliv
vequisitos.

Las empresas y los
usuarios se esfuerzan por Io)
cumplir con el fin de
cumplir con las

expectativas establecidas.

Este proceso debe
levarse a cabo en las
diferentes etapas del
desarrollo del
producto.

Desavvollaw
Soluciones.

La evaluacion previa e
a la comercializacion Evalar el diseRo.
del producto es (o]

necesaria para

PS> S B ST B S}

Cadena Mateo.

150

Caso de estudio

Lampara
Ang[epoise :

Duradera

e Esta I.i’)'}fpm';z se fal)rt’cd

. con un estdndar tan :z{ro o Sus compuestas se
= e cuando se recuperd un . 1 los
. Z b d - d o d i’ concentran en Los

. ombardero derribado . i ,
y T - del lago Ness en 1986 las - € emeytos mas
f luces d/zmciomzlz;m esenciales; su
- des[mes e instalar fu;zciona[idaa’,
i baterias nuevas a pesar

a
dm*ante cuatro décﬂdﬂ&
Minuciosa Estética .
El diseiio de las l Sit estetica

i ; connota
juntas y la tension Dbols
del resorte simbolismos

mantienen a la tc}z ujtrl:; es,/
/. s
[ampam en una ando alusion a

amplia gama de su uso en
posiciones sin mover rentes tipos de
su base. actividades.

Discreta Entendible

La ldmpara ; Su estructura
b : fd’cil de entender,
permite e

En 1932 George Cawardine,
un ingeniero €SP€Ciﬂli,<ﬂd0 cumple su fum‘ién

en suspensiones de L o il movimiento facil
[M{ Sin tener que

= ol 5
automovz[es dP[lCO su | ocupar u obstruir jzs—liz;ij e;l.:m
; ; 2 otros elementos. P ] ‘)’
conocimiento a un sistema estable.
de mue[les revolucionario

!
en su GPOCd.

27 Results from students in different periods (2020-2022).

Matias Ruiz.

Camilo Beltran.



4.4.5. Second Part: Analytical phase.
Research in UCD

4.4.5.1. Concepts

4.4.5.1.1. Contexts, habits and use behaviours

Context is defined as the set of circumstances (characteristics) that surround a
situation (territorial, social, political, historical, economic) and without which
it cannot be understood correctly. The context is important since it allows to
understand the user in a defined circumstance and the use of a product, ser-
vice, system, process or experience can be different depending on the context
in which it is analysed, for example, a table analysed from the point of view of
place has different uses; in an office it can be: desk, meeting table, work table; in
aschool it can be a game table, study table, desk, reading table; in a house it can
be: kitchen table (preparing food), dining table (consuming food), side table
(storage, ornaments, lamps), night table, coffee table in the living room, etc. The
context allows us to perceive or identify different characteristics such as: spatial,
cultural-anthropological, sociological, economic, political, even religious that

can influence the development or projection of solutions.

While the contexts are related to space-place and space-time, behaviours and
habits are related to people, they are part of daily life, habits and behaviours are
the usual activities or ways of behaving in a person, or group, the way to develop

an activity, or fulfil a function.
4.4.5.1.2. User definition and user types

It is important when we talk about users to differentiate them from consumers,
since it can cause confusion; the term consumer is associated with the con-
sumption of goods or services, which are available in the market and which
serve to satisfy some type of need or desire; the consumer is associated with a
transaction or exchange, that is, to obtain a good or service, meaning that the
person has to give something in exchange (money), in this context the product
is a commodity. On the other hand, the concept of user is linked to the indi-
vidual or person who regularly uses a product or service; the user is routinely
using a product or service and can identify its proper functioning or the pro-

blems that develop with it.
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Regarding the types of users, the proposal is to generate a user priority pyramid,
in which it is necessary to identify who and how they intervene in the project
and interact with the solution. This pyramid is made up of: the target group, or
typical users, who are the ones who directly intervene with the object and who
will constantly interact with it; users who are not part of the target group who are
indirectly involved; the users who have extreme experiences, completely different
from those of the typical user and the experts who are interdisciplinary professio-

nals who contribute with specific and technical information to the project.

As an example we have the development of a ludic element for children be-
tween three and five years old: the direct user, who is the one who will interact
(use continuously) with the object is the child, so we must take into account
the type of shapes and colours that the child perceives, and the skills and cha-
racteristics that they are developing and acquiring in this age range, the indirect
user is the parent, sibling, educator or relative who acquires the object and inte-
racts with it on certain occasions (when playing with the child), the expert user
will be the pedagogue or child psychologist who have a scientific and technical
knowledge about the child; the extreme user will be a person who owns the
object and interacts with it, perhaps at the same time as the child but does not
correspond to the child's age range (it can be a tester or a collector), who will

contribute from a completely different point of view.

USUARIO DIRECTO

PERSONA QUE

VA A INTERACTUAR
DIRECTAMENTE CON
EL OBJETO O SERVICIO.

28 Developed teaching material by Ortiz (2020-2022).



4.4.5.2. UCD Research Methods and Tools

To introduce ourselves to the design process, the differences and characteristics
between methodology, methods and tools are reviewed. The methodology is a
process (macro) that contains several steps or rooms in which sub-processes or
methods are developed. In the case of design, the methodology is project rela-
ted and five phases have been defined for this proposal: (i) discover (Research),
(ii) define (Problem), (iii) develop (Proposal), (iv) apply (Results) and (v) evalua-
te (Analysis). The method is an ordered and systematic (micro) process that is
carried out to obtain a result. The tools are instruments that are used to develop

the processes (methods).

As for the methods “in the case of user-centred design, they refer to qualitative data
and analysis, which indicate not so much the correctness of a solution but rather
its relevance and coherence, that is, they act more as guides than as parameters.”’
At this stage, we find ourselves in the first phase of the project process (i) dis-
cover (Research) so the methods used seek to deepen the knowledge of the
topic raised (by academic period) and meet the users who are involved in the
project. The definition of methods to be used has been carried out after stud-
ying and analysing different proposals, among which are: IDEO Method Cards
(2003), Delft design Guide®* (2017-2020), Universal methods of design: 125 ways
to research complex problems, develop innovative ideas, and design effective solu-
tions® (2012-2019), Design thinking basics design® (2010), and Research methods
for product design®®(2013). These tools have been used since they provide an easy
understanding of the methods and their application, exemplifying with case stu-
dies that facilitate their understanding. The chosen methods provide qualitative
and quantitative information for the development of the project and allows to
approach and know the user in a direct way, their contexts, habits, needs and

desires. Table 23 shows the methods that have been introduced in this phase.

91 RODRIGUEZ Morales, L., BEDOYA Pereda, D., MORALES Zaragoza, N., & PENALOSA Castro, E.
2014. User-centred design. Methods and interactions (AM Losada & O. Salinas Flores, Eds.; First
Edition). Editorial Designio. Pp. 12. (Spanish)

92 IDEO Method Cards are a tool to showcase methods we use to inspire great design and keep peo-
ple at the center of our design process. Each of the 51 cards describes one method and includes a
brief story about how and when to use it. Author's note.

93 van BOEIJEN, A, DAALHUIZEN, J., & ZIJLSTRA, ). 2018. Delft Design Guide. Perspectives - Models -
Approaches - Methods (2nd ed.). BIS Publisher. (English)

94 HANINGTON B. & MARTIN B. 2019. Universal methods of design: 125 ways to research complex
problems develop innovative ideas, and design effective solutions. Rockport. Retrieved November 10
2022 from https://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&db=nla-
bk&AN=2372052. (English)

95 AMBROSE G. & HARRIS P. 2010. Design thinking basics design. 08. AVA. (English)
96 MILTON A. & RODGERS P. (2013). Research methods for product design. Blume. (English)
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Method

Definition

Obtains

Focus group

Group in which different topics related to a product
or a discussion topic will be analysed, defined by
the student and in pursuit of the topic raised. It is
generally made up of people from the target group,
the product or topic being developed, between six
and ten participants is recommended.

Qualitative and quantitative information, depends
on the type of questions that are addressed. Points
of view and ways of doing activities are obtained.

Context mapping

This method involves the user as an “expert in his
experience”. The user can express their personal
experience where a product, system, service or
process plays a specific role.

Qualitative information, different activities can be
determined in specific contexts, helps to identify
habits and problems.

Personas

It is a method that represents a user archetype,
describing and visualising their behaviour, values
and needs.

Qualitative and quantitative information; helps to
understand and communicate behaviours, values
and needs of groups represented in an archetype.

Trend analysis

The method helps to identify and analyse user needs
and business opportunities to develop business
strategies, design visions, and new product ideas.

It provides quantitative information, modes of
consumption, types of product, helps to project
new visions.

Customer journey

This method helps to have insights in all the stages
that the user goes through while experiencing the
use of a product or service.

Qualitative information, allows obtaining extended
information from the user's perspective.

Interviews

They are face-to-face consultations that can
be useful to understand consumer perception,
opinions, motivations and concern with the
performance of products and services, or even the
knowledge of an expert in the field.

Qualitative information, it is encouraged to use this
method with extreme users or experts, to deepen
knowledge.

Perceptual map

They are visual representations of what consumers
think about products and brands. It helps to evaluate
how the consumer/user perceives the product or
brand in relation to that of the competitors.

Qualitative and quantitative information, the use
of this method is encouraged to obtain product
characteristics and possible requirements.

SWOT Analysis

This method helps to systematically analyse the
position of a company/proposal.

This method is used when working with brands to
determine their problems and opportunities.

24 UCD Research Methods.””

ETAPAS

Descubrir

Definir
Desarrollar
Evaluar y decidir
Articulary simular
Aprender
Observar
Preguntar

Probar

29 Developed teaching material by Ortiz (2020-2022).

97 van BOEIJEN, A, DAALHUIZEN, J.,, & ZIJLSTRA, J. 2018. Delft Design Guide. Perspectives - Models -
Approaches - Methods (2nd ed.). BIS Publisher. (English)



The structure of a method is shown below in table 24, synthesising the com-
piled information: brief description or objective, when and how it is used, the
possible process since it may vary, the limitations it has and the advice (tips) for
its application, the example is the Focus Groups method. Additionally, compli-

mentary tools and materials such as web pages and videos have been incorpo-

rated for students to review and deepen their knowledge.

Focus group

Group in which different topics related to a product or a discussion topic will be analysed, defined by
the student and in pursuit of the topic raised.

Itis generally made up of people from the target group, the product or topic being developed, between
six and ten participants is recommended.

When?

It can be used in the different phases of the product development process.
« Research: Contextual information about products, usability, and user feedback on existing products.
«+Verification: Testing concepts, for the corresponding feedback or to choose the proposed concepts.

To know the opinions and needs of users on the subject / object.

How?

At least three sessions with the target group are suggested.

Participants between six and ten, in the team there must be a moderator and a person in charge of collecting
information, it is recommended that the moderator be a person with experience and charisma to lead the
exercise, in the case of students this activity is an opportunity to discover or strengthen their own abilities.

It is recommended to perform a test, to moderate or verify the list of topics that will be reviewed during
the activity.

The focus group can be combined with other methods such as collages, which allow participants to
sometimes express abstract concepts.

Online focus groups can be performed, during the lockdown period of the pandemic and use of
virtuality when teaching the subject, this tool was very useful for students.

The results depend on the objectives that are set: to know the needs of the users, ideas for new
products, acceptance of the product, perception of disadvantages or problems with existing products.

Possible
process
(customisable)

Make a list of topics (topic guide), problems, examples or particular questions that will be addressed.
Perform a test pilot and if a change is necessary, a process of reflection is encouraged throughout the test.

Invite the participants, from the target group (choose from the characteristics of the user), the students
are told that it is necessary to generate a protocol, in addition to demonstrating professionalism and
seriousness and maintaining cordiality with the participants.

Developing the focus group takes between 1:30 to 2 hours. In general, it is requested to document
it with video, photos, notes, etc, then the transcript should be done, and analysis of the information
obtained is carried out.

Analyse and report the results, show the most important opinions, illustrate the framework of opinions
by topic. Use the relevant tools to communicate the results and findings, through: infographics, posters
or sheets, among others.

Limitations

If the participants do not have experience with the product or knowledge on the subject, there are no
significant results.

The results depend on the participants, their personalities and the disposition to carry out the exercise;
it depends on the management of the moderator to obtain the necessary information for the project.

Advice

It is recommended to start with general topics of the subject to be discussed; you can search for
examples of product usability or product concepts, so that participants understand the context.

When testing concepts, explaining and presenting them is crucial.
You must have clear concepts, and always ask the participants if it is understandable and comprehensible.

Distribute time coherently between the topics to be discussed, organisation is very important, both for
the participants and for the team.

lllustrating the discoveries with phrases from the participants, it is important to humanise the acquired
information.

25 Focus group.®®

98 van BOEIJEN, A, DAALHUIZEN, J., & ZIJLSTRA, ). 2018. Delft Design Guide. Perspectives - Models -
Approaches - Methods (2nd ed.). BIS Publisher. (English)
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FOCUS GROUP/GRUPOS FOCALES

e Grupoen el cual se trataran diferentes temas referente a un producto o a un tema de discusion.
e Porlo general esta conformado por personas del grupo objetivo, del producto que se esta
desarrollando. (Recomendado de 6 a 10 participantes)

Cuando?

156 e Puede ser utilizada en las diferentes fases del proceso de desarrollo de producto.

e Investigacion: Informacion contextual sobre productos, usoy opiniones del usuario sobre
productos existente.

e Comprobacion: Probando conceptos, para la retroalimentacién correspondiente o para escoger
los conceptos propuestos.

e Paraconocer laopiniones y necesidades de los usuarios sobre el tema/objeto.

FOCUS GROUP/GRUPOS FOCALES

Posible proceso

Hacer una lista de temas (guia de temas), problematicas, ejemplos o preguntas particulares.
Testear los temas en una prueba piloto y si es necesario cambiar.

Invitar a los participantes,del grupo objetivo (escoger las caracteristicas del usuario)

Hacer el grupo focal, lleva entre 1:30 a 2 horas. Por lo general documentado (video, fotos, apuntes),
luego se realiza transcripcion y anélisis.

e Analizary reportar los resultados, mostrar las opiniones mas importantes, ilustrar por temas el
marco de opiniones.

30 Developed teaching material by Ortiz (2020-2022).



One of the objectives sought to be achieved with this model and procedure is
for students to develop orderly and systematised processes to organise informa-
tion and have useful results; it is considered important to move away from the
thought that design is a messy process, of inspiration and result (black box); and
move on to a process of order, succession of phases, (transparent box)®. This is
promoted since it avoids frustration in the student and provides tools so that

they can face any situation that arises.
4.4.5.3. Project requirements

The project requirements are a sample of the important characteristics that
the design proposal must achieve to be successful, it specifically describes the
design objectives and in a first validation, it is used to choose the proposals that

are going to be developed.

The list of requirements is drawn up once the first phase (i) discover (Investiga-
tion) is completed as a synthesis and conclusion and introduces the second (ii)
define (Problems), this is done based on the analysis of the entire information

collected and reviewed about the design problem.

In some instances, a product, system, service, process or experience is considered
to be “good” to the extent that it meets its list of requirements, however, meeting
the requirements for the sake of meeting them, does not indicate whether the
product is “good". It should be considered that the list of requirements evolves
during the product development process as the proposal becomes more concrete
and detailed, as the design process is also an iterative process. To develop the list
of requirements it is necessary to create a structure that helps to find the solution.
This structure is defined from the perspective of the designer, in this case from the

student; however, it is important not to forget the user emphasis.

Initially the list of requirements serves as a check list of elements to be acompli-
sh or taken into account, ensuring that the requirements are valid and specific;
during the process, new perspectives on the design problem generate new re-
quirements, which is why they are reviewed, updated or changed, if necessary,
as part of the iterative process as mentioned.

99 The black box and the transparent box are terms coined by John Christopher Jones in his book
Design Methods, to explain the design processes. Author's note.

Development of the proposal

CHAPTER IV



158

It is necessary to define the requirements in numerical, quantifiable terms, in
addition to referencing and mentioning the sources from which the informa-
tion was obtained; it is suggested to give a numerical structure to cite them
when necessary; however, it is suggested not to spend a lot of time on the list of

requirements, as it can harm the creative phase.

When the list of requirements is developed as mentioned, an attempt is initially
made to carry out a structure based on a check list, students are encouraged to
define as many requirements as possible, the students are motivated to identify
the lack of knowledge, since through this synthesis the gaps are found, and it is
necessary to continue gathering it through complementary research. It is im-
portant to make a distinction between demands (must be achieved) and desi-
res (ideas or proposals). Once the list of requirements is finished, it is necessary
to scrutinise it and eliminate any overlapping or ambiguous, or similar items.

It also seeks to define whether there is a hierarchy between the requirements.

It is recommended to the students that each requirement must be valid, not
redundant, it must be concise, feasible and operative, in addition its writing

should be clear and not extensive.

4.4.5.4. Problem definition

It is the second phase of the design process, in which the need is to (ii) define
(Problem), since to continue with the development of the project it is necessary
to ensure that the correct problem is going to be worked on. This stage occurs

after the research and before the development of proposals.

The problem is defined according to the owner of the problem, meaning that ac-
cording to the perspective of the designer, in this case, the student. The problem
is the description of the current state of a situation, adding all the causes that
generate it and the desirable situation that is sought to be achieved, the profes-
sor's guide at this stage is important, since the problem must be addressed from

the design perspective, and not from other disciplines, a common error.

For a good development of this phase, students are urged to build a hierarchy of
problems, based on all the information collected, you can start with a big pro-
blem and divide it into small ones thinking about causes and effects. It is propo-
sed to the students that the problem can be reformulated as an opportunity, to

motivate them and change their mental scheme and move on to the next stage.



As a tool to help students in this phase, it is necessary to answer the following
guiding questions (there may be more): what is the problem? who has the pro-
blem? what are the relevant context factors? what are the goals you seek to
achieve? what are the side effects that can be avoided? what actions can be
allowed? After answering these questions, these are reviewed, and a paragraph

is produced where the design problem is described in a structured way.

CONTEXTMAPPING/MAPA DE CONTEXTO

e Seutiliza herramientas para que los usuarios puedan expresar sus experiencias de manera ludicay
de la misma manera puedan estar mas conscientes de su experiencia.

e Seles pide que hagan un mapa del contexto en el que utilizan el objeto o servicio, esto les permite
expresar los objetivos, motivaciones, significados, necesidades y practicas.

Cémo?

e Antes de empezar, es mejor conocer o participar de una sesion, para entender que envuelve este
método.
Al haber hecho una previa te permite empatizar con tus participantes cuando realices tu sesion,
También es necesario planificar con anticipacion tu mapa de contexto, porque puede ser dificil
encontrar participantes, tiempo y un espacio para desarrollarlo.

ENTREVISTAS

Son consultas cara a cara que pueden ser Utiles para entender la percepcién de los consumidores,
opiniones, motivaciones y preocupacién con el desempefio de productos y servicios, o también el
conocimiento de un experto en el campo.

Cuando?

e Provee de conocimiento y ayuda a comprender mejor un determinado
fendmeno/contexto/problema

Puede ser utilizada en las diferentes fases del proceso de desarrollo de producto.
Investigacion: Informacién contextual sobre productos o sobre problemas
Comprobacién: Probando conceptos, para la retroalimentacion correspondiente.
Cuando el desarrollo del producto, no es completamente nuevo para los usuarios.

31 Developed teaching material by Ortiz (2020-2022).
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4.4.5.5.

Exercises Unit 2

« Introduce the concept
of user.

. User . . . .
Identify the types of users definicion | Define types of users. Research projects and identify | + Infographic
learned in objects (between and user «Identify users by projects. | the types of users involved in Object and
three or five) types « Recognise the type of them. user files

information that I can
obtain by type of user
+ Introduce the observation
of the environment and
users. Observation.
Contexts, .
Apply the learned method to habiccand | Apply the first tool Application of methods.
a person in your immediate Lser to know the user, Interview a classmate, Personas
environment. . ersonas.’® i i
behaviours p friend, or family member.
«  Generate tools and Submit the file.
attitudes in the student
to get closer to the user.
+ Introduce the design
project. General context, Discussion and dialogue,
IEF or information. larif .
«  Apply research methods BRIEF or informatio A to clarity dO}Jth . Mental maps
to the project. +  Define the research in the Research, primary sources. .
i Methods and desi ot Infographic
« Investigate esign project. Apply the methods
| tools UCD Appl h hod | d . Summary
complementary investigation | * APPIY researc methods: earned. files
|nfqrmat|on for the quantitative and Analyse and ”
project. qualitative. communicate * Videos
+  Obrtain information for information
the project.
160
« Introduce the concept of
project requirements .
] ) ) : I\/\akg the list of Analyse information.
Make a list of requirements, |  Project re- requirements. .
define categories, organise quirements Analyse. identify and Develop the list of Chart
* Analyse identify an requirements
organise categories
and importance of
requirements.
. Identify the design problem,
Define the problem in a Problem nty gn probr
- main features, and possible | Define the problem. Paragraph
summary paragraph. definition
approach routes.

26 Exercises Unit 2.

100 It is a method that represents an archetype of a user, describing and visualising their behaviour,
values and needs. This method helps to understand and communicate these behaviours, values
and real life needs in the Design project. Source: van BOEIJEN et al., 2018.



4.4.5.6. Results

DEFINICION DEL PROBLEMA

La marca lana Mullo no es muy conocida y
posee poca participacion en el mercado, su
falta de variedad e innovacion perjudica
directamente a sus ganancias econémicas, y
sobre todo, la marca no posee suficiente
reconocimiento a la historia detrds de el
proceso de elaboracion del chocolate,
mejorando estos aspectos podriamos ayudar
a la marca no solo a tener un mayor
reconocimiento en el pais, sino también a
incrementar sus ingresos.

Wateo Cadena
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Melisa Aguilar, Oscar Calero, Felipe Madrid, Damaris Herrera.

Analisis FODA

L] L]
W La forma del Reconocimiento
chacolate es del producto
diferente al por su |{nqgen y
resto marketing
—
Historia, L] —
aralicelission
representada ERN .
en %l empaque Producto Unica identidad
y producto orgdnico con por packaging y
mezcla analogia entre
sabgres y larga spondylus y
uracion cao.
M — ]
'//“W W(/MW/{ : Potenciar sus Crecimiento
U sabores y dar de la marca
una imagen '_Par_a
mas clara de oportunidades
chips’ de empleoy
ganancias
L |
Diferentes —
canales para ——
pﬁomocnonqr 5
egar a mas avorecer a o
Lonsumidores comunidades con Presentar historia de la

cultivo de caco marca a extranjeros

bbb

Falta de
variedad de
sabores en el
mercado

A ot Y

Cambios de
intereses del
consumidor
por falta de
sabores

No hay Alto precio

I tanto en el
llamativo producto

como en la

producion

_Falta
publlqd?d para
e
reconocimiento
de la marca

Empresas mds

reconocidas y No hay exportacién y al

ser empresa pequend se
grandes tengan puedgcons%ec}ar con
producto menos seriedad
L} —_—
Falta de Ec[onoml’a afectada tunt?
materia del consumidor como de la
prima empresa por pandemia

Matheo Pérez.

Lian Reinoso.

Development of the proposal

CHAPTER IV



‘0800 Ay UpzLA DUY ‘DILWIDD) IPYIDN "DI2IIRH SUDWIDQ ‘PUPDIN 2dij2] ‘04310 4DISQ Upjindy SR

7

OBSERVACION

CONCLUSIONES:

ANALISIS: i del mundo
° -Mitad del
Sz

0[[13sDD) sa4puy/ .N\SM SoRbN ZInY sbiby

el ey, T -__-r.-_..u.n_e..w..-__....._.ﬂ-...-_ e i e SO g um  pap
gt e, et I L oS et gL, R o T L s g S iy, |

R,
~ [ -
et i T i P e
(R . IRy L
T | L ",

e —— I - i
e . . [ .. . _|
L ey [ AT s s ity B | P ———

o
el
—

32 Results from students in different periods (2020-2022).



4.4.6. Third part: Synthetic phase.
Creative development

4.4.6.1. Design Concept

The objective of the design concept is to communicate to people (audien-
ce-users), in the most efficient way possible, the focus or approach that the
designer will have to solve the defined design problem. For the elaboration of
the design concept, the text by Rengel has been taken: Shaping Interior Space,'’

which clearly illustrates how the design concept is defined.

According to Rengel, when defining the design concept, designers make the fo-
llowing mistakes: (i) definitions that describe the project objectives from the
perspective of the problem; (ii) definitions that remain obvious; (iii) definitions
that use too many adjectives without saying much; and (iv) definitions that are

lengthy descriptions of each characteristic or feature of the project.

The transition between the steps: list of requirements, definition of the design
problem and design concept; they are commonly imperceptible to students,
although each one is an input for the next one, students tend to confuse them,
the problem as an enumeration of sub problems defined by the requirements,
and the concept of design as a redundancy of the design problem for which
the guidance and constant feedback through analysis and guided reflection is

important for students.

Therefore, the author proposes that the best definition of the design concept
has these three characteristics: (i) talk about the solution rather than the pro-
blem, for which three key questions are raised that must be resolved: What?
about the design idea, How? regarding the general design strategy, But how? on
the more specific design strategists; (ii) it is selective since, although the project
has several problems and characteristics, we must focus on the one who directs
or leads the project; (iii) and economic, the concept of right size, that is, it is not

necessary to use too many words, but a paragraph that synthesises the idea.

The design concept must be described in a paragraph that will initially be ge-
neric and that is modified and specified while the project is being developed. It
must be taken into account that each step of the project, as well as the project

itself, are developed iteratively.

101 RENGEL, R]. 2020. Shaping interior space (Fourth). Fairchild Books. (English)
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4.4.6.2. Creative Methods

Once the phases have been completed: (i) discover (Research) and (ii) define
(Problem), the analytical stage of the project is necessary to generate a men-
tal break in the students who have been developing exhaustive research work,
so in the first instance, creative tools (music, photography, cinema, dance,
series, etc.) are used to break with the previous process and prepare the brain
for the next stage. It is necessary to enrich and sensitise the mind with diffe-

rent aesthetic references.

At this stage, we are in the third phase of the project process (iii) develop (Pro-
posal) so the methods used seek to explore alternative solutions to the problem
detected, developing and devising proposals. Table 27 shows the methods that
have been introduced in this phase, the chosen methods incorporate dynamic
and group or teamwork that promotes getting out of the pre-established sche-

mes by each student and generating different perspectives.

It should be noted that this phase is considered the most difficult and complex,
the student needs to have a rich cultural background that allows an exhaustive
aesthetic exploration; the application of these methods requires the student's

openness to experiment without prejudices or pre-established ideas.

Method

Definition

Obtains

Analogies and
metaphors

This method allows creativity to be explored by
analysing references relevant to the project, through
which analogies and metaphors are applied.

Through  analogies  technical  solutions are
discovered, such as structures, unions, etc; with the
metaphors, formal abstractions are obtained that
allow to generate proposals.

Brain writing and
brain drawing

These methods are an alternative to brainstorming,
it is an exploration through drawing and writing.
These ideas drawn or written on paper are handed
several times to team members for ideas to be built
on or contributed to ideas.

These contribute with different perspectives to the
generation of proposals, help to actively explore and
devise.

SCAMPER

It is a creative method that can help create ideas
through the application of seven heuristics (a
set of methods or techniques to solve problems):
sustitude, combine, adapt, modify, put to another
use, eliminate and reverse.

This method is applied once ideas or proposals have
been developed, it helps to explore alternatives
through heuristics.

27 UCD Creative methods.'?

Next, the structure of a method is shown in the table 28, the example is the
method of Analogies and Metaphors. Additionally, supplementary tools and
materials such as web pages and videos have been incorporated for students to

review and deepen their knowledge.

102 van BOEIJEN, A., DAALHUIZEN, )., & ZIJLSTRA, J. 2018. Delft Design Guide. Perspectives - Models -
Approaches - Methods (2nd ed.). BIS Publisher. (English)



This method allows creativity to be explored by analysing references relevant to the project, through which
analogies and metaphors are applied.

« During the generation of ideas.
Analogies « They are used for conceptualisation, beginning with the clear definition of a problem.
« Analogies close or distant to the problem can be used, although the repertoire of
references to be analysed may be close or distant, and requires coherence.
When? - .
« During idea generation.
«  They are used to frame the problem and to analyse.
Metaphors . . .
« They are used to communicate particular messages to users (cultural perception).
« The inspiration should be possible to relate (easy perception).
+  Find material that inspires us.
- If we want more creativity, we can search in faraway domains.
How? + When you find the material, ask yourself why this source of inspiration is associated with the design proposal.
ow?

«  Thenitis decided which one is going to be implemented (analogy or metaphor) in the new design solution.
« When making analogies, be careful not to copy or transfer the attributes to the design solution.

«  Seek to change and enhance solutions through abstraction and transformation.

1. Framing of the design problem to be solved.
2. Search for situations or examples where the problem has been successfully solved.
Analogies 3. Application to retrieve and process the resources of the inspiration field. Abstract,
transform and transfer to the solution of the design problem.
. 4. Transform them for the application in the solution of the problem.
Possible process - — : -
(customisable) 1. Framing of the qualities of the experience that you want to provide to the user

through the solution of the design problem.

M h 2. Specific search for an entity that has the qualities that you want to transmit.
etaphors o , o
3. Application to retrieve the resources of the field of inspiration. Abstract the essence
of the properties.
4. Transform them for the application in the solution of the problem.
oL + It can take a long time to find and identify the right sources of inspiration and information.
Limitations o ) ) ) ) ) )
« Identify if this resource can be used in the design project, pertinent and low complexity projects.
+ When using analogies near and far, the success is in abstraction and transformation, not literal application.
Advice «  Look for the qualities that you want to emphasise in the object for the use of metaphors. Work on the

references, make them subtle and not obvious.

103

28 Analogies and Metaphors.

ANALOGIAS Y METAFORAS

Posible proceso

e Encuadre
o Analogia: el problema de disefio a ser resuelto.
o Metéfora: cualidades de la experiencia que se quiere brindar al usuario a través de la solucién del
problema de disefio.
e Blsqueda
o Analogia: situaciones o ejemplos donde el problema haya sido resuelto exitosamente.
o Metéfora: concreta de una entidad que tenga las cualidades que se quiere transmitir.
e Aplicacién
o Analogia: Recuperary procesar los recursos del campo de inspiracién. Abstraer, transformary
transferir a la solucién del problema de disefio.
o Metéfora: Recuperar los recursos del campo de inspiracién. Abstraer la esencia de las propiedades.
Transformarlas para la aplicacién en la solucién del problema.

103 van BOEIJEN, A, DAALHUIZEN, )., & ZIJLSTRA, J. 2018. Delft Design Guide. Perspectives - Models -
Approaches - Methods (2nd ed.). BIS Publisher. (English)
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ANALOGIAS Y METAFORAS

ANALOGIAS Y METAFORAS

166

ANALOGIAS Y METAFORAS

Podemos usar las analogias y las metaforas para buscar inspiracion .
Cuando?

e Durante la generacion de ideas.
Las analogias son utilizadas para la conceptualizacién, empezando por la clara

definicion de un problema.

Se pueden utilizar analogias cercanas o lejanas al problema.

Las metaforas son utilizadas para encuadrar el problema y analizar.
Son utilizadas para comunicar mensajes particulares a los usuarios.
Al utilizar metaforas la inspiracion deberia ser posible relacionar.

33 Developed teaching material by Ortiz (2020-2022). Example of the application of methods in iconic design furniture.



4.4.6.3. Design in detail

The detailed design process occurs once the ideation or creative development
phase has been completed, different proposals have been explored and a first va-
lidation of the proposals and the developed concept has been carried out, throu-
gh a comparison with the list of requirements. The relevant option to move on
to the development process is objectively identified. It is important to motivate
in students the objectivity of the processes and move away from the subjectivity
of personal tastes; making this rupture is important since the students in the
previous levels, the Product Design Project to learn the contents, the develop of
projects is focused on themselves; making the transition from self (individual) to

the other (society) is a complex exercise for students.

Once the option is chosen, the proposal is developed, the interface design is
introduced, the anthropometry and biomechanics requirements are taken into
account; the materiality and possible forms of production, understanding the
artisanal or industrial processes of the context; in this phase, the subjects are
already integrated transversally and each one from its expertise contributes to
the development of the project. Common techniques such as sketching and
rapid model development are used; when the project has advanced and the
characteristics have been defined, a more precise model is requested, first at a
1:5 scale and later at 1:10; this with the intention of being clear about each of the

parts and the whole of the project.

For this phase, the ID cards tool has been implemented: “ID cards give you
name, examples and descriptions of the main design representations used by
industrial/product designers during the development of new products”'* This

tool guides an optimal result in the tools and products required in this phase.

Once all the details have been defined and the process has been quickly vali-
dated, it is concluded with technical sheets, which allow the construction of a

functional prototype on a real scale.

104 ID Cards are one of the products of the Loughborough School of Design PhD undertaken by Dr
Eujin Pei and supervised by Dr. Mark Evans and Dr. lan Campbell. The aim of the research was to
improve the collaboration between industrial/product designers and engineers during the DNP. ©
Evans, MA, and Pei, E., ID Cards, Loughborough University 2010. ISBN: 978 1 907382 35 2

Development of the proposal

CHAPTER IV



4.4.6.4.

Exercises Unit 3

« Elaboration of models
and prototype

+  Develop models and
prototype

and 1:10 scale

« Make a prototype closer
to reality.

Define the conceptin a Design Define the design concept to
Define concept Paragraph
summary paragraph. Concept be addressed.
. « Discussion and dialogue,
«  Perform exercises to . . )
. L +  Exercise creativity. to clarify doubts.
motivate creativity. ] ] «  Sketches
. Apply creative Creitlve «  Apply creative methods. | » f\pplyéhe methods . Scale models
methods. methods | . Develop proposals and earned. Models
alternatives. +  Analyse and communicate
« Develop proposals. . .
information
«  Develop technical sheets.
«  Choose proposal. + Choose a proposal. « Elaborate models an rapid
«  Proposal development: Desion | «  Develop the proposal. prototypes. « Technical
S esign in
details, joints, scale. defail «  Elaborate sheets, renders. |« Develop models on 1:5 sheets.

+ Prototype

4.4.6.5.

Results

29 Exercises Unit 3.

Melisa Aguilar, Oscar Calero, Felipe Madrid, Damaris Herrera.

Alejandra Sabat[es, Mateo Cadena.
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4.4.7. Fourth part: Synthetic phase. Verification

4.4.7.1. General Methods of verification
and evaluation of the Design

Once the phase is finished (iii) develop (Proposal) we proceed to (iv) apply
(Results), the fourth stage, once the functional prototype is developed, the pro-
ject process is evaluated and we are introduced to validate and verify, where
students confront their decisions to reality with the users or target group, so the
methods used, seek correspondence between the concepts learned and applied
in the proposal and what the user thinks, understands or experiences. Table 29
shows the methods that have been introduced in this phase, the chosen me-
thods incorporate the new perspectives for students and are complemented by

the methods developed in the Physical Ergonomics subject.

Method

Definition Obtains

Product concept

This allows to determine which aspects should be

This method serves to understand how potential o L L
P optimised, which is understandable and which is

users or target groups value the design concept

evaluation not. It is also linked to theoretical concepts learned
developed. .
and transferred to the project.
Interaction, It is a method that helps to simulate and test how . ) ) .
: ) . ; ) ) It helps to evaluate interaction with the object and
prototyping people experience interactions with the designed

and evaluation

) its interfaces.
object.

This method has several complementary tools,

Emotion PREMO is a non-verbal and self-information | .
. , ; it also allows the student to have an approach to
measurement instrument that measures the user's emotional .
understand the emotions of the user and what
(PREMO) response to products. .
causes their proposal
It serves to validate the usability of the product,
. allows you to understand the quality of your design : L :
Usability : Y gquality oy 8N 1 e provides the student with information about the
; (ideas or concepts) through the conditions of use. o , .
evaluation characteristics of the product's use and usability.

The proposal can be modified based on the results
obrtained by this method.

30 UCD Verification Methods.'*

Below in table 31 is the structure of a method, the example is the Usability Eva-
luation method. Additionally, complementary tools and materials have been
incorporated, such as web pages, physical material and videos, so that students

review and deepen their knowledge.

105 van BOEIJEN, A., DAALHUIZEN, J.,, & ZIJLSTRA, J. 2018. Delft Design Guide. Perspectives - Models -
Approaches - Methods (2nd ed.). BIS Publisher. (English)



Usability
evaluation

It serves to validate the usability of the product, allows to understand the quality of the design (ideas or
concepts) through the conditions of use.

The proposal should be modified based on the results obtained by this method.

When?

The usability evaluation can be carried out at different points of the design process, it must be taken
into account that at each point of the process different elements will be evaluated:

« At the beginning, the use of existing similar products is tested and analysed.

+ ldeas and concepts can be tested at an early stage using sketches, scenarios or storyboards for
simulation.

+Always, use an intermediate or final design to evaluate; using 3D models that can specifically
simulate form and functionality.

«  Towards the end, the use of almost fully functional prototypes is evaluated.

Additionally, useful information is discovered such as errors, misunderstandings, or possible
improvements. It seeks to solve these discoveries and opportunities to improve the security and
experience of use of the object by the user.

The results of the evaluations help to generate new requirements for efficiency, effectiveness and
satisfaction.

How?

Using a representation of the object and observing users in real situations.

Observe what signs of use are perceived and encountered by users during the use of the object.
Understand perception and cognition, by how, through these elements they can achieve the objective
(function).

Observe the intended use of the object and the non-intended one.

An optimal preparation with materials and participants is required, for example, to obtain a qualitative
evaluation you need at least four to ten people.

The result is a new list of requirements for the redesign of the proposal.

The evaluation can be recorded (video and voice) or photographed for analysis and communication.

Possible process
(customisable)

Make a storyboard of the actual and desired users and use of the object.
Decide which part of product use needs to be evaluated, how, or in what context.

Describe the assumptions in detail: what product features users will perceive, understand and operate
in a specific situation. (Usability characteristics = signs of use)

Ask open-ended research questions, such as: How do people use the product? What elements do you
gather as signs of use?

Set up the investigation: representations of the product (models, storyboards), the context or
environment, instructions and questions for the participants.

Prepare the participants, manage their expectations, as well as privacy issues.'® Record the activities.
Observe the intended and unintended use of the object.

Analyse the results qualitatively (problems and opportunities) and/or quantitatively (counting
incidents: errors or successes).

Communicate the results and the redesign of the product according to the information obtained.
Ideas for improvement usually emerge during the evaluation.

Advice

Ask someone less involved in the project to conduct the evaluation to avoid influencing users.
The validity of the results will improve and increase as research experience is gained.

No professional recruiting or formal spaces are needed. It is always necessary to carry out evaluations of
the project, it is promoted in the students that it is better to evaluate, than to never do it.

Handle privacy issues beforehand.

31 Usability Evaluation.

107

106 It is important to clarify the issues of privacy of information, images, videos, voice recordings with
the participants; students learn to work on these issues. In Ecuador, the issue of data privacy is
not developed and serious mistakes can be made, if care is not taken with the information that is
handled, so it is important to give the necessary instructions to students. Author's note.

107 van BOEIJEN, A, DAALHUIZEN, J.,, & ZIJLSTRA, J. 2018. Delft Design Guide. Perspectives - Models -
Approaches - Methods (2nd ed.). BIS Publisher. (English)
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At the end of the evaluation, validation or verification stage, the last phase (v)
evaluate (Analysis) begins, with the results obtained, decisions are made, rede-
sign, that is, to improve the proposal. For students, this stage of confrontation
of their process and the transformation of their proposal is important, since it
is very common for them to think that they took absolutely everything into
account for the development of their proposal, that the elements are recognisa-
ble and understandable; however, at this stage they realise that this is not the

reality, it is an important lesson to have on their path.

Interaccion, prototipado y evaluacién

Posible proceso

—

Hacer un sketch de escenario o storyboard de las interacciones esperadas.
2. Crear un prototipo de interaccion, version simple y cruda del objeto,
enfocandonos en los aspectos de disefio que se quiere probar.
3. Usuarios y actores deben interactuar con él como si fuera el disefio final.
Este proceso se debe repetir varias veces hasta depurar los detalles a cabalidad.
Durante este paso enfocarse en las acciones que realiza el usuario y no en las
172 palabras. Asegurarse de que los observadores estan grabando las interacciones.
4. Evaluar las experiencias y sus cualidades de interaccion durante el uso.

35 Developed teaching material by Ortiz (2020-2022).

4.4.7.2 Exercises Unit 4

+ Introduce the concept of

Apply validation and validation and verification.

veri-fication methods. - Apply verification + Discussion and dialogue, | . Mental maps
- Analyse information. General methoqs: quantitative and to clarify doubts. + Infographic
+  Give feedback to methods of qualicative. * Apply the methods Summar

the project and testingand |« Define changes and learned. fles y

define changes and evaluaFion in adjustments to the proposal. | , Analyse and Videos

adjustments. Design « Develop a new list of communicate
«  Edit the requirements requirements. information. + Chart

thoughtfully. «  Relate the concepts learned

to validation methods.

32 Exercises Unit 4.



4.4.7.3. Results

Exterior
Caracteristicas

El mobiliario aparte de ofrecer una superficie

de apoyo, proporciona tres asientos ocultos . -
en el interior de la mesa. Favoreciendo asi un L_/

mejor aprovechamiento del espacio

Validacion/ Mesa auxiliar de

Validacion de requerimientos

Funcionamiento

Se extrae el taburete del interior de la mesa y se rota 180° para poder
ser utilizado.

O DD

Comentarios del usuario

Los usuarios consideran que el proyecto es
novedoso y practico para el hogar, sin
embargo, se les dificulté intuir el proceso

para utilizar el taburete, espesificamente la
parte de rotarlo.

[
L]
L]
L ]
-
-

Sugerencias del usuario

Los usuarios sugieren que los asientos sean mas livianos,
ademas de contar con indicadores de uso para comprender su
funcionamiento. A su vez, indican que se podria reducir la altura

de la mesa auxiliar para que esta también sirva como una

superficie en la que se pueda comer.

Mateo Cadena Cusme / Alejandra Sabatés Vera

Arte Grafico
lapidario

Usabilidad: envase
reutilizable al ser
ceramico, su
principal funcion
es almacenar.

FUNCION
Mobiliario de descanso, convivencia que pro-
porciona seguridad, comodidad y privacidad

al momento de convivir o descasar.

CARACTERISTICAS

El mobiliario cuenta con la dimensién adecua-
da para su estabilidad , ademas de contar con
una ligereza media para su facil trasporte.

=

PRAXIS

Para la utilizacion del mobi-
liario el usuario tiene la

opcion de:
+ Acostarse |

El mobiliario cuenta con un
espacio en el que se pueda
descansar o realizar activi-
dades en conjunto con
otros alumnos.

USUARIOS

Destinado para el alumnado
de la fada

TESTIMONIOS

Al publico en general le pa-

« Treparse
+ Sentarse

recio un producto llamativo
debido a su composicion y
su funcionalidad.

RECOMENDACIONES

La estructura principal debe ser en su totalidad de metal sin

RETROALIMENTACION

ceso de descenso

El mobiliario no cuenta con los optimos elementos para su pro-

quitar los procesos de errajes, aunque eleve el costo de produc-|
cion
Buscar un elemento mas resistente y capaz de soportar las

cargas humeas como la red contoneas.

O o BT R
‘mal g paa e e S
VI Vg B S
— — — J.
N i n TS
e =y

Los cambios en la lista de requerimientos
se podrian realizar siempre y cuando para
una produccion en serie se cambien los
siguientes requerimientos:

- Impermeables

- Aislantes de sonido

-Sensacion de pertenencia

-Colores de la Universidad

-Escala Proxemica

- Estudiantil

36 Results from students in different periods (2020-2022).

Mateo Cadena, Alejandra Sabatés.

Melisa Aguilar.

Andrés Castillo, Matheo Pérez, Matias Ruiz.

Development of the proposal

CHAPTER IV



saidpund g :udisag

uoneUsWNgIe co|qe
nex |qeL sosney - vopeoyddy - (3AY 40 9243 UBMIIQ) | oo Jo sajdiduLl] usisag
10j 9pinn uapnas | (uSisap) s133lqo ul paules) o sa1duLl
$321N0S31 3500 Lz 3|qeL emdauod - | uosuaRIdWoD - sajdpund aya ashleuy sajdiound uanas | 99 *2ICRHHd
:udIsaQ [es4aAIUN
bifpiSoua
b| b popIIqLSN bl 27 0LIPNSN
|2 Ua opp.AUD OUBSI,
uoneluswngie ’
10§ 3pMn . 10331 OWSIUDWIN [2 3psap “uonewIOjUI
b 0LIDNSN U3 SHPDSDQG 0UBSIP 2P 3L 3sISaYIUAS
Anbui papm sasned .
PHL PO ojjoipsap ap spj3ojoporau ) uolsuayaidwiod UapNIS SOHSLIRIED ann
SbJ 9P UQISINAI DU [emdasuo) -« pue uoniuyaqg
‘ouppbpnid b olbnsn 2,
oupnsn
$321N0S31 35004 2 U3 0PDAIU? OYBSI, 'sse|d Ul
$a24N0Sal el papiaoid sappiale auya peay
s3uipeay
uoneluswndie udisap
: 1dacu0d umo
019pIND L.z 24n3y sjdwiex3 uonedl|ddy uapMs | Jo uoniuyap Jadoud e 01 0 UOIONISUO
$a2uN0sal 1yeld uonewixoidde ue dojaasqg } : >
uoneuaWNSIe d 'S1UapN3S
10s53j01
019pnn uoIN|osal Wa|qoid &cmLB ay1 ||e yam sadaduod Jo saandadsiad
Aunbui anndayey [emdasuod pms JUBQ MaU B 91eIUSD uasylp
v<al suolINIASUl pue ‘udisaQ
uoneuaWNGIe Y — ) ‘siaudisap
: 10°BSpIMMM//isdy e ) ’
019pIND / P ey SSE|2 9yl Ul pamalnal 40 s1dadu0)
OAaM /i00pm//sdny uoisuayaidwiod USPNIS | 35041 UeYl Jay10 s1daduod

Adinbui papinn

$924N0sal el

QM
0colqeL -

174

ugisap a1e8nsanu|

dadn o3 patjde jspow 3AnIU3JRQ

(sseyd [eonkfeuy)
s1daouod diseg
‘(@dn) usiseq@
paiuad) Jasn

‘Gt



Alinbui papmny -«

$3924N0Sal 9S00y =

(9¢-€¢€) usisa@

[eLASNPU| JO Jauig onpoid
ay Jo suonounf annpiouUod
pup anip30U3pP 1INpPoId 34
Jo Aupgosn pup AypiqisaT,

s3uipeay

uoisuayaidwod

'sse|d Ul
papiaoid sapdiate aya peay

Aduapyy .
Aipn -

'S211S1431DIBYD
pue uoniuyaq

Jesodouad ay3 jo Jusawdojanaq :Al YILdVHD 10
(3AY 10 23141 U9aM1aq)
$32uN0sal 1Jesd Agdoque/A uonedl|ddy (uSisap) s133(qo Ul paues)
11q//:d1ny :uoneiussaly : :
sajdpud aya asAjeuy
Aunbui papinoy woolssepd udisag
o ) 4ANG33E/A11q/ /:5dny :09pIA [eNIA 941 Ul papiaoid njaySnoyy -
S32IN0Sal 3S00YD) SO3PIA A1 MAIAY Wi
[eInoIn_YDg uSisaq
('s8d zg-1) uewoN preuoQ [emdasuod uapnag :
uoneiusWNGIE ‘uolewoUI ugisap [esadsIA  + | [euonow3
019pnD pofduion im B, -+ uoisuayaidwio au asisaauAg
. UBWION-PJeuoq Uy 2 . S|9A3] 92442 A2
UBisap [eUOnOW (€€-17) pUE $J115L210BIRYD
L2NIXaay pup [pinoinvyag ‘uoniuyeQ
Ainbui papinD | qnsa081A uBisap fo sjpnz) 22y, - ‘ssepd Ul R
'S9DUN0S3I 3500 . apirold sapiue ayl peay aseyd [eSAfeUy
42 s8uIpeay pep ! P s1daou0d diseg
(aon) musisa@
A11j1gesn punoue PETIEPEN,
Kidocne /A saduaadxa Jo Aauinol
S32UN0Sal JeuD) 499Q2E/A uonediddy ‘AAsI9AIUN 1oM ‘Buioy DUEBP|O1IOLT -
11q//:d11y :uoneiuasaly T e
UaWUOIIAUL a1eIpaULUI uonoejsines
INoA Ul U31s139y f1edes
uoneiusWNGIEe (L1-€) Anjiqesn jo yooqpueH ‘uolewojUI Suiulea]
019pinD NJasn SUiLf1aLIos saYOU IDYA,, [emdanuod usapnIg 3y asisaLuAs SSOURANDAYT -




Alinbui papmny  «

uonn|osal oulowl
S32IN0Sal ISO0YD) Sasne) . Wolqolg - (pajdno) JUSLULOIIAUS 3TBIPaLULLI pPoy sinoiAeyaq
SBUOSIad - Jasn pue
uonelusWnge (saxauuy) uoneiuasald [edn1dnng e epMS  + | aya ur uosiad e 01 poyraw
! uonedlddy s1daduod sliqey
o1epnn - [emdaduoy wepms - seuosiad a1 Addy 51X21U0
uoisuayaiduwiod jouoniugeq -+ 2 DA Ul YoIeasay
S32UN0Sal YeuD e :
"(103f01)
Adinbui papmny  « aseyd [eonAjeuy
S32IN0Sal ISO0YD) (svouLy) uonewEsaly - voneoyddy - (S 40 ¢ usamiaq) sadA1 Jasn
uoneUsWNgIe o ] [enadacuod WapMs $103(qo ul paulea| siasn | sadA1 pue adaduo) | pue uoniuyap
o015pinn - YOYWLE/Arug//-dny 0apIA - uoisuayaidwio) - Jo sadfa ap Aynuap| 1350
S30UN0Sal YeuD e
duaLadxa Jasn aya
PUNOIE SIUAWIIS [9ARIY
S32UN0Sal YD A3doaue/A uonediddy ‘AAISIDAILN S10M ‘BLUOY YoM -
1q//:d1ny :uoneIussaly )
“JUSLUOLIAUS 1eIpaLLW 3|qlssaddy .
INoK ul 1235133y a|qeiisag -
Aunbui papinny . tHOOISSE olqipaiD - (aseyd [esnAfeuy)
wAAPZdDE/Aq/ /:d1ny :0apIA [enaliA 311 Ul papiaoud aiqepuly - (xn) s1daou0> diseg
$92In0sal asooyy - |emadacuod SO9PIA A1 MAIADY ’ duaLadxd :
: : Apqesn - 1250 (@n) mudisa@
uoneluswn3ie LN LE/Al “UoIIBWLIOJUI Ann . palite 495N
q//dny @2oualiadxa Jasn uorsuayaidwio) 1uapnI§ AU 3SISALIUAS

01 9pIND

Aimbur papmny .

$324N0Ssal aSO00YD) =

2UaNUl IY] S401904 £ 2Y],

80galLe/A1q//dny
JuBisa@ (xn) aouatiadxa 4asn), e

'S9P GO

'sse|d Ul
papiaoid sapdiate aya peay

'S10108) UaA3S
a1 ‘sonsta1deleyd
‘uoniugsq

176



177

ISMAGIAIR /29
nInoA//:sdny ool .

NVIMLOA HPM
/2q'MInoA//:isdany :oapIp -

S|nsal a1edIunwo)

(saxauuy) uoneIuasald Aauinof uawoisnd
ov(IlOg/AIug/fdny - - uoneULIOUl 3sAeUY
OdWLALWAWS|
/3gMInoA/fisdiy .
09PIA e ‘poyraw A|ddy
2ISMAGIAIR/2q

MINOA//:sdiy joo] .

_ S1Nsal eDIUNWIWOD)
NVAMLOY HPM

/39'MIN0A//:sdy :09pIA - e sisAjeue pual|
‘uoleLIOjUl 3sAjeUy
(sexauuy) uoneiuasald
Adnbui paping  « ‘polpaw A|ddy
uonn|osal
S32IN0Sal 3S00YD) 2IGMAJGIAIR/2q sosney - wajqold - (swean) uonednsaaul
mInoA//isdny ool . eJNdNAS . uspmis -+ s|ooa
uoneuawngie //:sdny ooy | S uonesyddy - p G5Bl 1IN0 noas|
o19pinn . NVEMLY IPM _djuﬁ_mucou . LOISUS wLQrCOU juopng pue spoyiw
S9DINOS3I YBID)  » /2QMINOA//:sdny :09pIA - . Suiddew 1xa1u0)

(saxauuy) uoneIUasald * ‘uoneulIojul ask[euyy

/anoqe
Jwod3uiddewixaiuod
//:dny :ounosay .

‘poyraw A|ddy

2IGMAGIAIR/2q
nINoA//:sdny ool .

NVEMLIA AP
/39'MINoA//:sdy :0apIA - e

S3|nsal a1esIunwo)

SaXauuy) UOIeIUdSald -+
( v)uol d sdnoug snoo4

HXIXXSMSGA ‘uoneulIojul ask[euy
/2g'mnoA//sdiy - .
MSJZIDASMLE/2q
‘mnoA//sdiy . ‘poyraw A|ddy

03pIA  +




Adinbui papinn

$92IN0SaJ 9S00y D

SoXauUY) UOBIUISaI 1UspPN ydeiBered Arewwns suonsanb Suipin uoniuysp
UonEIUaNBIE ( V) vl d s e ul wajqoud aya auyag : PInS wia|qodd
01 9pIND
$32IN0Sal 1yedD) uonedyddy .
[emdasuod
Adinbui papinn uolsuayaidwo) -
FoinOsal 900t SSIUERIO '5310831e0 uonesiuedlo | syuswainbai
EEXE] 011BIU3S3. uapn auyap ‘sauawaiinba N :
co_umu%%%mm (saxauuy) UoIeIUASAL UspmIs uysp u,OCHmﬂcmLm_v_m,\“ ‘SaIYPIRIBIH 153014
$32IN0Sal yedD)
2IGMARGIAIR/2q
nnoA//:sdnyijoo] e
-~ $1|NS31 31BDIUNWILLIOD)
NVAML HPM
/39'MINoA//:sdy :09pIA - e sishjeuy LOMS
‘uoneulIojul asA[euyy
(sexauuy) uoneiuasaly
‘popaw A|ddy
2IGMASGIAIR/2q
Adinbut papino mnoA//:isdny jjoop .
_ uonn|osal $3JNSaJ 31BDIUNWILLIOD)
$32IN0Sal 3s00YD NVIML XPM sosney . wa|qold - sweal) q q uonednsaaul
CO_uMucwerwLm \wﬂ.juZO\A\\“mQuur_ ‘03pIA - - |ean1oniag . CODNU:QQ( uepmgs - Bl jemdaniad N>d s|ool
019pnD [emdaduo) - C uspnmg . ‘uonewojul asAjeuy pue spoyaswy

$924N0sal 3jeld)

(sexauuy) uolreluasaly

2IGMASGIAIR/3q
MINOoA//:sdiy joo) .

NVEMLOA™IPM

/39'MINoA//:sdy :09pIA - e

(saxauuy) uoneiusasald e

0" NACLEO?

/2qMInoA//:sdny :0apIp - -

uoisuayaidwod

‘poyraw A|ddy

S|nsal axesiunuo)

“uolewojul 3sAjeuy

‘poypaw A|ddy

SMAIAIIU|

NDA Ul Y2.Ieasay
"(103f01)
aseyd [eonAjeuy

178



Jesodouad ay3 jo Jusawdojanaq :Al YILdVHD .o/,
lizyiLe/Arug/day
$3DdM(18D2
/2g'MInoA//isdiy .
uolsuayaidwod 's;esodoud dojanaQg
VHINAGoATNZ/2g
mInoA//:sdny e Suimelp utelq
pue Sunum urelg
'SOIPIA
Ainbui papmnny  « uonN|osal
$30IN0Sa1 3500+ (saxauuy) uoneiuasald sasned) . wajqold - (swiean) ‘Sspoyaw aAneald A|ddy
uonelusWNdie [edn1dNAS . uonedl|ddy uspms - WU%MMW:
019pmMD . zdLe/Anq/dnay . [emadasuo)y - uspms -« .
S32IN0sal jyed) - s30day (1802
/2q'mInoA//isdiy .
uorsuayaidwod 's;esodoud dojanaQg
WYHNAQOAZNL/2q wswdojersg
‘mnoA/jsdny . sioydelsw 3AITR3ID
pue sai3ojeuy .
SOPIA "(103f01)
uonn|osal aseyd dnayauAs
(saxauuy) uoneiussald wo|qoid - 'Spoyaaw aaneaud A|ddy
uonedyddy .
Alinbui papmoy  «
S32UN0SI 3S00YD)  » | ISYIZLE/AINq//:dy :03pIA - - sosney e (swead)
BINIONAS . uoneddd wuepms . Aaianesid areAoul S3SID19Xa dAIIRR spousw
uoneIuaWLINg e oo ! S Hedlddy 01 S3SIDJ9Xd W0} . HesL JAIIBAID
019pIND -« ‘pleoquuiols//isdny joo) . emdasuoy - UapNIS .
$92IN0Sal yel) -
Adinbui papmny  «
$32IN0S31 3500 .
- Saxauuy) UuoileIuasal enidasuo voneoyddy - uspm ydessesed Asewtuins 1da>u0
uoneluawndie ( V) uol d | 8] voisUayRIdWoy - pms e U 1dadu0d ay1 auyaQ udisaq

019pInn

$924N0sal 3jeld)




uonn|osal

adfio101d

. wa|qold -
Aunbuy paping pEoal 1424 pUE S|9poW JO UOeIOoqe(]
$321n0531 35004 ssNe) uonedddy - (swea) sadfio101d pue
uoneiuswndie spres dl . [endnng e uonn|osal JUsapnig sjppow ‘sdn-yoow e1op
. wa|qoid Juapn 9[eds ‘suoUn 'S|fe3op ‘$393Ys [edIuyd3). ur uBisaq
019pIND da3Live/A| [emdaduo) - pIs :uawdolanap [esodoiq '
$92UN0SAI eI q//dny ounosay - - uonedddy -
sajduwex3 uoisuayaidwod ‘lesodoud asooy>
lizdlLe/Arng//dny -
$3DAM(18D>
Aunbur papinn faqmnof//sdny
IR uoisuayaidwod ‘sfesodoud dojpanaQg
$32IN0Sal 500D WIINAGOAZNL /39 Sasne) . (swean)
- : . spotaawl
uoneluawnsie nanof//sdny [IndNAS . 1uapMs VIWYOIS %\/_MEU
013pInD SO9PIA [emdasuo) - uapms .

$924N0sal Jel)

(saxauuy) uolreluasaly

uonn|osal
wa|qodd -
uonedyddy -

‘Spoyaawl aaneaud A|ddy

auswdojprsg
aA1IBAID

‘(103f01)
aseyd dnayauAs

180



Jesodouad ay3 jo Jusawdojanaq :Al YILdVHD %
‘lesodoud aya wuoysues) e
uonedyddy -
sa|dwex3 “A|Inj2y3noya
uolsuayaidwod -
siuawldinbarayraipy . uonenfens
uoisuayaidwod ‘uonewIojul askjeuy pue SuidA1o10.d
‘uoindelAU|
(saxauuy) uoneiuasald uonn|osal
wa|qold ‘poypaw A|ddy
uonedlddy -
vonesyddy - ‘lesodoud auy wojsues| .
sajdwex3 AInpaysnoy
uorsuayaIduwod -+ siuswalmbas ayr apg -
: : (OW3dd)
uoisuayaiduiod “uolewojul 3sAjeuy JusWaInseaw
€ndogag/A| uonows
£inb 21qg//:dny eomosay . uonn|osal
JINbul pspino (soxouLY) UoEIESAIg - ws|qold - ‘poyraw Addy uoleneAs
$32UN0sal 3500YD) : sosnel . uopeoyddy - (swrean) ugisag pue uonesyLUaA
uoneuswWNgie |edmdnng . uspms - spoylawl "(103(0.) aseyd
019pnD femdaduo) . uoneoiddy - wuspnsg . fesodoxd ap wuojsuey  « UONEdYLIA d13YAUAS
sajdwiexy ‘AlInjaydnoya [ISERED)

$321N0sal Jjel)

(sexauuy) uoneiuasald

sa|dwiex3

(sexauuy) uoneiuasaly

uolsuayaidwo -

uolsuayaidwod

uoiN|osal

wa|qold -
uonedddy -
uonedlddy -

uoisuayaidwo e

uoisuayaidwod

uoin|osal
wa|qold e
uonediddy -

sjuswialinbasaypaipy .

“uolewIOjUl 3sAjeuy

‘popaw A|ddy

uoneneAs Aijiqesn

‘lesodoud aya wuojsues) e

‘A|Injaysnoya
siuawaimbasayrapy .

"uoIIeLIOJUl 3SAjeuy

‘poyaw A|ddy

uonenjeAs
1daduod 1ONpold




182

37 Furniture for tele-work, student: Lorena Teran.

4.6. Projects per semester

4.6.1. Period 2020-01

2020-01

Virtual
8
1

Tele-work and tele-study

33 Characteristics of the subject period 2020-01.

The UCDP subject for the first semester of 2020 began the first week of March,
unexpectedly two weeks later, education turned to a virtual modality, given the
pandemic caused by SARS COVID-19, this involved rethinking the organisation
of the classroom, adapting it to the new reality and, adjusting to the restrictions

and limitations of the home.

It was decided to develop an exercise (project) throughout the semester, focu-
sed on the activities that were being carried out by tele-working and tele-study,
framing the experience that each one was having from home, and the accessibi-

lity of information, users and experiences.

Students were encouraged to apply observation at home: parents or relatives
who combined their spaces to work; siblings or relatives who received classes
(school or university) at home. Once the user is defined, the five phases of this
proposal begin: (i) discover (Research), (ii) define (Problem), (iii) develop (Pro-
posal), (iv) apply (Results) and (v) evaluate (Analysis). During this period, work
was performed through individual projects per student. Below, the results ob-

tained are displayed.




4.6.2. Period 2020-02

Period 2020-02
Modality Virtual
Number of students 9
Number of Projects 2
Theme Game for children Transportation for shopping

34 Characteristics of the subject period 2020-02.

In this period, after identifying the necessary adjustments to the proposed mo-
del, it was decided to develop two exercises (projects), taking into account the

problems of the new context (pandemic).

The proposal was to divide the development of the project into two parts, and
apply them in each exercise, in the first project the first three phases are empha-
sised: (i) discover (Research), (ii) define (Problems), (iii) develop (Proposal), for
this to work, the user was predefined (children), however the students had to
define the age range; and basic information was provided, as well as bibliogra-
phic guides for individual student inquiry; the objective was for the students to
apply in depth the methods of user research and creative development, howe-
ver in phase (iii) develop (Proposal) a first approximation of proposals is rea-
ched and confronted with the list of requirements, it is not possible to deepen

or develop a proposal in detail.

The second project focused on transportation and shopping, the new con-
sumption dynamics that were established in the pandemic and that complete-
ly transformed how shopping was done. For this project, information on con-
sumer trends was provided, but the objective was for students to define the
user and apply the first three phases autonomously: (i) discover (Research), (ii)
define (Problem), (iii) develop (Proposal); the application of prior knowledge
was evidenced with the aim of generating significant learning. The third phase
(iii) developed (Proposal) was deepened, until reaching the prototype develop-
ment; in addition, emphasis was placed on: (iv) applying (Results) and (v) eva-

luating (Analysis).

During this period, we worked with individual projects per student. Below, you

can see the obtained results.

CHAPTER IV: Development of the proposal

w
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38 Transportation, students: Andrés Puga y Jorge Rosales.

4.6.3. Period 2021-01

2021-01

Virtual
3
2

Urban agriculture New trends at home: kitchen

35 Characteristics of the subject period 2021-01.

In this period, the proposal of two projects per semester was maintained, and
work was done under the theme of urban agriculture and food preparation.
An element was proposed that connects these two themes, the choice of the
transversal product was left to the discretion of the students. For the choice of
these topics, the trends that developed in the pandemic were analysed, people
turned to caring for plants and cooking as a way of escaping from confinement

and mobility restrictions.

This period, being the third in virtual modality, caused reluctance in the stu-
dents and poor results at work. Another important factor to mention during
this period, is that there were three students and at the beginning of the second
project one of the students withdrew from the course for personal reasons. Du-
ring this period, the work with individual projects per student was maintained.

Below, you can see the obtained results.



39 Experience with food, students: Stefano Cardenas y Kevin Mestanza.

4.6.4. Period 2021-02

2021-02
Hybrid
10

2

Food design chocolate (bite) | Food design chocolate (experience)

36 Characteristics of the subject period 2021-02.

In this period, the proposal of two projects per semester was maintained, howe-
ver, some elements were adjusted, the first project was carried out individually,
the second as a group; research methods such as focus groups could be carried

out as a group in the individual project.

As a transversal theme to the projects, chocolate was chosen (food design) and
work with a small local brand took place, this was done with the objective that
students feel the reality of entrepreneurship, and what were the problems that
they developed due to the pandemic; additionally, they sought to motivate stu-
dents when facing a real client. The first project focused on improving the pre-
sentation of the product and the second on proposing an experience in relation

to the consumption of chocolate.

This period was developed in a hybrid modality, days were held of face-to-face
work at the university and others of remote work at home, which caused con-
fusion in the students and resumed some strategies to improve the socialisation

of the students.

Development of the proposal

CHAPTER IV
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This group had the particularity of starting their university studies in a pande-
mic, this period was the first to have access to the campus and its infrastructure,
many did not know each other personally, they had only interacted in virtual
classes, which caused some social conflicts that were solved during the semes-

ter. Below, you can see the obtained results.

MATERIALES

Bite-Chocolate Elemento de Sujecion Negativo y Cortante -PLA Envase-Bambu
de moldes- PLA Molde serd en Silicona una [dmina de
Alimentaria

acetato de .45mm
para la visibilidad

40 Working with the lana Mullu, a local brand of chocolate, student Felipe Madrid.

4.6.5. Period 2022-01

2022-01

face-to-face
8
2

Furniture Fashion

37 Characteristics of the subject period 2022-01.

In this period, the proposal of two projects per semester was maintained, with
the adjustments implemented in the preceding period. Two different the-
mes were chosen: the first was furniture, the second was clothing; however,
user research was motivated to provide them with information to develop the

two projects as a resource optimisation strategy.

This strategy was chosen to encourage the use of the FADA-PUCE infrastructu-
re; during the previous semesters, the resourcefulness of the students in terms
of the use of materials and processes for the development of prototypes was
promoted; however, in career meetings it was identified that the students pre-
sented shortcomings in the use of materials and machinery, which is essential

within the designer's repertoire.



This period was developed in face-to-face mode, the effects of the pandemic

on students could be perceived: attention deficit, lack of organisation of activi-

ties, lack of discipline and informality. Short exercises were promoted with other

groups of the Architecture career, this with the aim of promoting team and mul-

tidisciplinary work. Below, you can see the results obtained.

INDUMENTARIA / “Ropa formal para usuarios llamativos”

Taller de 3er nivel
Disefio centrado en el usuario

Patron frontal
de pierna
Bastas individuales para ambos tobllos

INDUMENTARIA / Pantalén Cargo Polifacético

Taller de 3er nivel
Disefio centrado en el usuario

T |

i onon )

aRquITECTURA, "} pUC

; t o i

ARTESVISUALES: 1 A FCaE ;

EE L p (ARFCRA -

i
DISERO GRAFICO: 1
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DISERO DE PRODUCTOS: 1
'
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®

PATRONES:
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m

BOLSILLO N2

Disefio de
Productos

41 Fashion and furniture design, students Mateo Pérez, Mateo Cadena, Andrés Castillo, Matias Ruiz and Alejandra Sabatés.

Taller de 3er nivel
Disefio centrado en el usuario

3. MATERIALES Y ACABADOS

Mateo Cadena Cusme - Alejandra Sabatés Vera Disefio de
Productos

INDUMENTARIA/“ P i illlpel ble, funcional.

Taller de 3er nivel

Disefio centrado en el usuario
Reguiadoroe oon dota n f puo puraasegurar un

buen auste e los puos s f dsgests que 0 pusde
‘ancontraran el vekero .

Bolstl bcticocon dable bl de dinendanes 32 de.
‘anchoy 22 cm de o, an e centro dl pocho paa faciar
suacoeso.

PATRONES;

Disefio de
Productos

Development of the proposal
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4.7. The different modalities: virtual,
hybrid and face-to-face

Of the seven periods that the UCDP has been implemented (2019-02 - 2022-
02), the model developed in this doctoral research has been applied during five
(2020-01 - 2022-01). In the first period 2019-02 a tentative proposal was develo-
ped, it was a pre-pandemic face-to-face period, in which two professors worked
on, the topic that was developed was Tableware for typical food of the province
of Manabi, however, there is no developed scheme nor the elaborated contents,

there is only a record of the results.

Three periods were developed virtually (2020-01 - 2020-02 - 2021-01), this su-
dden change led to a rapid analysis of the subject, for the implementation of
strategies that allow learning results to be achieved in this new modality. Vir-
tuality facilitates theoretical classes, that is, the first part of the subject on basic
concepts, since through resources, presentations, videos, readings, and exerci-
ses, students better perceive the content and assimilate it, in addition to online
tools, such as Piktochart, Creately, Adobe Spark, Canva, among others, facilitate
the exercises for students, obtaining optimal results. Exercises are proposed that
allowed students to synthesise the information and resources such as infogra-
phics, files and mental maps were generated that they can constantly review

during the semester and in subsequent periods.

During the practical phases of the project development, the dynamics became
more complex since the methods require some analysis and modifications to do
it in a virtual way. Its remote application was achieved by identifying the rele-
vant users per project in the circle of close friends and family. The digital video
conference tools: Zoom and Google Teams, have been used to hold meetings

and apply research and verification methods.

As for the creative methods, tools such as Jamboard, Stormboard, among
others, allow collaborative work, for exercises that motivate creativity, and the
development of ideas and proposals. Manual or digital tools can be used to
allow the communication of students’ ideas. In addition, individual and collecti-

ve methods are proposed that enrich the generation of ideas.

Regarding the development of study models and rapid prototypes, there were
limitations in access to materials, depending on the location of the students,
this allowed to be recursive and identify what | have at home and how | can
take advantage of it, analysing the characteristics of the material and the re-

quirements of the object. Once the proposal has been developed in detail,



closer to the final object (prototype); verifications are required that can be ca-
rried out virtually or in person depending on the requirement, for example, a
verification such as the PREMO'® method and its tool that measures the per-
son's reactions and emotions regarding the object, can be carried out virtually;
images of the object are shown, it is briefly explained and people validate it by
giving their answer. In relation to validations such as usability and interaction it
is impossible to perform it virtually, with this we must recognise in the imme-
diate environment, who is within the target group to interact with the object
and validate it. Each applied method requires planning, execution, collection,
analysis and results for which exhaustive records are made, where the required

information is obtained.

A period was developed in a hybrid modality (2021-02), this required some ad-
justments identifying new strategies, in addition to listening to the experience
and feedback of the students, group work was implemented for the develop-
ment of projects, since the application of both methods of research, to know
the user as the validation and verification methods require more time, the exer-
cises that are developed individually and in groups were identified so they will

not affect the learning results.

One period was developed in face-to-face mode (2022-01), this was the last
period that the model was applied, it was developed in person, in this pe-
riod the individual and group work adjustments were maintained, however,
this period presented greater difficulties, the social and psychological changes ta-
king place in students in the post-pandemic period has presented some challen-
ges that have required the generation of new pedagogical strategies. The virtual
classroom resources developed as complements and support material in the mo-
del, lost their place as support, the students were saturated by virtual and visual

complements, they required more complements and physical dynamics.

This also allows us to conclude that a model is a living entity that changes and
adapts according to the requirements of the context, while the pedagogical,
methodological and theoretical foundations are strong, allowing flexibility,

adaptation and transformation.

108 PREMO is a non-verbal and self-information instrument that measures the user's emotional res-
ponse to products. Source: van BOEIJEN, et al. 2018.
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4.8. Analysis

4.8.1. Successes

The successes of this process have been made possible by the strong theoretical,
pedagogical and methodological base that has been built in the subject and the
model. Among which we can mention within the theoretical field (i) clear con-
cepts, (ii) coherent choice of theoretical references and sources of information,

(iii) clear structure of the information.

In the pedagogical area: (i) choice of proposals that complement each other; (ii)
promote the observation of the environment, the daily life that surrounds us in rela-
tion to objects and daily activities, in the three modalities that this model has been
developed, it has been promoted to identify the problems and resources that we
have at our disposal, either from home, in hybrid environments or back in the class-
room; (iii) a diversity of topics has been developed in the projects according to the
current context: tele work and tele education (virtuality), transportation and new
forms of consumption during the pandemic, pandemic trends: urban agriculture
and home cooking, entrepreneurship and food design, and close environments and
clothing; these topics have been analysed taking into account the current context,
current issues are sought that allow students access to research and experimenta-
tion as pedagogical strategies in order to achieve meaningful learning; (iv) promote
the resourcefulness of students with the use of materials that exist at home or are
easily accessible for the generation of models and prototypes of experimentation,

pedagogical strategies that are part of the teaching-learning methodologies chosen.

In the methodological field: (i) development of a clear, cyclical process that
allows the construction of knowledge, (ii) development of exercises and activi-
ties as channels to generate processes and practices that allow the development
of the knowledge construction cycle; (iii) analysis and proposal for the applica-
tion of methods in all phases of the project in a virtual, hybrid, and face-to-face

manner, depending on the relevance of each case.



4.8.2. Limitations and errors

In the implementation of this model in the different modalities of the subject
there have been limitations and errors among which are: (i) limitation with the
students since each one perceives information differently, to reach an optimal
result in most of the students, it has taken two periods, through analysis of
results and adjustment of strategies; (ii) homogenisation has not been reached
in the complexity of the projects developed, there is disparity between the pro-
jects of the students, this is mainly evidenced when they developed projects
individually, a greater homogeneity is reached in the group development of
projects; (iii) the pedagogical process depends very much on the disposition of
the students, not all the objectives are achieved with all the students, however
the use of the chosen pedagogical principles has helped in the process; (iv) the
methodology applied requires the capacity of the students to venture to apply

the instruments, the learning is centred on them.

4.9. Chapter conclusions

By way of conclusion, this chapter has initially reviewed the structure by level,
the subjects that make up the third level of the degree and what are the con-
tributions to the integrative project; to move on to the characteristics of the
User-Centred Design Project UCDP; then we review the elements that make
up the pedagogical proposal, which is based on cognoscitivism to understand
the mental processes in learning, the Ignatian Pedagogical Paradigm and Kolb's
experiential learning, which emphasise the importance of context, experimen-
tation and analysis of experience, as well as teaching-learning methodologies:
project, challenge and problem-based learning (PbL, CBL and PBL) that share
the need for real contexts and promote the development of different skills in
the student; the pedagogical proposal is complemented with the methodologi-
cal one that is the same as in this doctoral project, its development is exempli-

fied both in the analytical and synthetic areas.

It goes on to the definition of the UCD in a theoretical way and the structure
of the model, the four parts that compose it, in each of these the theoretical
foundations approached are reviewed, the proposed and developed exerci-
ses, as well as the results obtained in the different periods; then the topics per
academic period are deepened. Finally, it discusses the modalities in which the
proposal and research of this doctoral thesis were developed, the successes, li-

mitations and errors.
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5. Chapter: Analysis and Conclusions

5.1. Evaluation system

The implementation of the model developed in this thesis was carried out from
2020_01 until 2022_01 with a total of five academic periods. During this time,
multiple ways to correct, adjust, improve and define the model that have been

applied and evaluated.

Three types of evaluation can be delimited: (i) self-evaluation, from own re-
flections as part of the cycle of construction of knowledge stated in the de-
velopment process of this thesis; (ii) co-evaluation, from the academic faculty,
developed in exposition spaces and shared experiences with academic peers,
meetings: from the beginning and the end of the semester, coordination of axes,
career committees; as well as external spaces in which there have been lectures
as a part of the research, such as the Teaching Innovation Forum of the Ibe-
ro-American Biennial of Design (BID) or the International Virtual Colloquium
for Researchers in Design® and (iii) hetero-evaluation, conducted by the stu-

dents during each academic period.

In conjunction with these types of evaluation, information has been collected
by the researcher throughout the project, this data is qualitative; and the infor-
mation that generated from the institution to the professor, has been quanti-
tative data. Four points that respond to the developed methodology for the
research have been gathered: (i) contents as the starting point of the process
that build up for learning, the channels (ii) pedagogy and (iii) methodology
that provide organisation, actions and strategies, and (iv) evaluation as a final
element and reflection to increase knowledge. The described quantitative eva-

luation will be described below.

1 The BID is an initiative that allows the public to approach the discipline of design and its context,
as well as being a meeting point, on the one hand for reflection and thought and, on the other,
to establish relationships between professionals, with companies in the sector and academia. Year
after year it is consolidated as a forum for generating and sharing ideas. Author's note.

2 The Colloquium is an interdisciplinary and open space for presentation, debate and reflection
on the research and publications carried out within the framework of the Latin Design Research
and Development Program (2016 - 2022), led by the Faculty of Design and Communication of
the University of Palermo. In the Colloquium, advances, reflections, productions and/or results,
publications, and projection of each participating line or project are presented. The Colloquium
is a space open to all researchers, academics and/or professors of Latin design who seek to know,
participate and eventually link academically with the line and/or project of interest. Author's note.
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PUCE has developed an evaluation instrument called Evaluation 360, which
analyses the teaching performance of faculty members from different instances:
authorities, academic peers, self and student evaluations. The research takes into
account eight points, which as grouped into four themes: (a) contents, which
evaluate: (i) the capacity that the faculty member has to learn permanently
and update themselves (CAP) and (ii) the generation of resources and strate-
gies focused in virtual, hybrid and in face-to-face environments that the faculty
member manages (GRE); (b) the methodology evaluations (i) the creation, or-
ganisation, structures and dynamics developed in the classroom (CEV), and the
(i) management of strategies, resources and methodological tools (MERHM);
(c) in pedagogy, what is taken into consideration are: (i) the planning and orga-
nisational capacities of the professors (CPO) and the (ii) planning and execution
of the curriculum (PMIC); and lastly, the (d) evaluation, where the following is
considered: (i) creation of elements of evaluation, grading, feedback and trans-
parency with students (CPE), and the (ii) management of tools and evaluation

techniques (MHTE) are taken into account.

There are three results: (i) 2020_02, (i) 2021_01 and (iii) 2022_01 since this ins-
trument was not applied in all periods due to administrative logistics issues of
the institution, the evaluation was adjusted in the different periods, the results

obtained are shown below:

ELEMENTS EVALUATED

120.00%

100.00%

80.00%
60.00% B
40.00% B
20.00%
0.00% B
CAP GRE CEV

MERHM CPO PMIC CEP MHTE

M 202002 M 2021_02 2022_01

42 Results obtain by the researcher of the evaluation applied by academic period.



2020_02 2021_02 2022_01
CAP 99,45% 99,15% 97,15%
GRE 95,14% 100% 86,40%
CEV 100% 100% 100%
MERHM 95,16% 92,89% 91,61%
CPO 98,53% 100% 88,11%
PMIC 97,25% 98,01% 95,60%
CPE - 100% 80%
MHTE 96,91% 95,31% 96,21%
Media 97,49% 98,17% 91,89%

38 Results by evaluation of academic period.

The results of this evaluation allow a comparative analysis between periods,
with which it can be concluded that in 2021 the best results were obtained, and
in the last period 2022 they were the lowest compared to the previous ones.
This occurred since in 2020 the model was developed and its application began,
which implies trial, error and adjusting the proposal, in addition to the uncer-
tainty of the pandemic and the development of a completely atypical modality
up to now, such as virtuality; during 2021 the performance of the classes was
stable and the modality was maintained, methodological and pedagogical stra-
tegies were developed according to the new context, the model was constantly
adjusted and fed back to improve it; however, by 2022 the modality changed
again, which presented difficulties in performance and requires rethinking stra-
tegies. This shows that the model is a living entity that needs to be transformed

and adapted according to the changes that reality presents.

Regarding the points, the CEV point stands out in methodology , the capacity
for creation, organisation, structures and dynamics developed in the classroom;
the CAP point continues in contents, which is the professor’s learning and up-
dating capacity; in PMIC pedagogy micro curricular planning and execution;
and finally in MHTE evaluation, management and evaluation techniques; which
indicates that the structure established between macro and micro scripts, ac-
tivities, the cognitive abilities that are sought to be developed, the established
mental models, the resources developed and the actions of the professor are
clearly perceived; all elements that constitute the structure of the developed
model/methodology. It should be noted that all the evaluated points have a

score above 90%, which is positive in terms of the developed instrument.
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For the qualitative evaluation, the researcher has collected information through
meetings with the students, at the beginning, during and at the end of each
academic period, and personal interviews with one or two students per pe-
riod, with whom pedagogy is evaluated.> Meetings with level academic peers
for dialogue and discussion on topics and teamwork at the beginning and end
of each period, with which methodology is evaluated; with the coordinator of
the project axes® for content review and evaluation; with the teaching staff, the

evaluation of the learning results.

The results of this evaluation allowed to enrich the model. According to what
was discussed with students, pedagogical work strategies were established as an
example, the micro contents and exercises are developed individually, the ma-
cro-ones began to be developed as a team. This increases the complexity of the
projects and improves the times and work dynamics between the students. It
is confirmed that to learn about project methods a clear structure is necessary,
this allows to strengthen in its application and to recognise what the obtained
failures and successes are. The introduction of examples as reference elements

for students was also implemented.

Regarding the methodology and organisation, it was difficult to maintain a co-
herent dynamic with the academic peers, since there is too much turnover in
the faculty, the only subject that kept the same professor between 2020_01 and
2022_01 is the DCUP; which implied that each period started the cycle again
without giving continuity to the transversal actions or evaluating them. It is
recommended to maintain the assignments to improve the expertise of pro-
fessors and strengthen teamwork, it is necessary to set subject managers for an

extended period of time.

The contents were reviewed, and it is proposed that adjustments be introduced
each year, this allows to apply and evaluate relevance during two periods. A
constant revision of the thought models or thesis is recommended to update

the contents taught with national, regional and international referents.

3 This activity has been carried out in class, where the interview was manage as a conversation to
make the students comfortable and obtain real incomes.

4 The axes Coordination is a form of organisation of the Product Design Career, which allows for the
analysis and adjustment of the contents of the subjects corresponding to each axes (vertically and
sequentially) so that they respond to the context, and also ensures that the contents are complied
with, and that they are not changed without consensus, a problem that was evident in previous
plans. Author's note.



Regarding the evaluation, different instruments were defined according to the
proposed exercises, and it is confirmed that feedback, as well as guided reflec-
tion are fundamental as a conclusion to the knowledge construction process,

this allows closing a cycle and starting a new one, with solid foundations.

5.2. Conclusions

This dissertation presents the context of Ecuador and Ecuadorian design as a
basis to establish the creation of a teaching model for the development of res-
ponsible objects in the case study, the Product Design career of FADA-PUCE.
Throughout this work, concepts are developed, which are articulated, genera-
ting a mesh of knowledge that helps to address each of the proposed topics, as
well as delimiting and directing towards our main objective. This is a contribu-

tion that was built and increases in the progress of the chapters.

As a conclusion, after the path travelled in this dissertation, we have reached
our objectives. We will start with the secondary ones to finish with the main
one as the final solution and outcome of the present research. Let us remember
that the secondary objectives were raised in the direction and as a complement

to the theme of our dissertation.

As a first point, it is concluded that the social, political and economic problems
of Ecuador have been constant since the last century. Political and economic
instability have caused a delay in industrial and technological development,
which has made it difficult for design to be inserted in the country. However,
as of 2009, strategies and policies are defined so that this reality changes with
the National Development Plans (NDP), specifically the PNBV (2013-2017) and
the PNTUV (2017-2021). As part of these strategies, the analysis and evaluation
of universities, careers and programs that seeks their relevance in accordance
with what is proposed in the NDP to promote the development of the country
is promoted; based on this analysis, the development of career and program
redesigns was proposed, in which the case study is framed, and the proposal of

this thesis is developed.

Secondly, hand in hand with the Ecuadorian context, the path of design in Ecua-
dor develops, it can be affirmed that it is a young profession whose first steps
were taken in the late seventies and earlier eighties with the incursion of archi-
tects and artists who began to develop activities around the field of design, its

appearance occurs first in the professional field and later in the academic field.
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Based on the policies and strategies since 2009, the design action field has been
expanded and the following have been identified: (i) designers in industries in
charge of mass, intermediate and limited production with standardised pro-
cesses or digital production; (ii) designers in public or private companies; and
(iii) independent designers or design studios dedicated to manufacturing and
developing products for companies, designing services, and developing their

own products.

As mentioned, the country has several problems in the following areas: social, eco-
nomic, political and industrial; design as a discipline and designers as professionals
can contribute to improve the current situation through the responsible projec-
tion of products, services, systems, processes and experiences. The creation and
application of the model promotes the development of skills in the training of
young designers, through which they know the context and the user, define pro-

blems and provide solutions that are validated to make them viable and effective.

Design in the academic field, 28 years ago, began the Product Design Career of
FADA-PUCE, one of the first spaces for teaching the profession in the country.

Four stages or plans have been determined that have marked its development.

The initial (i) 1994-1997, is characterised by comprehensive design training, las-
ted five years, also offered a degree for technicians and technologists at the end
of three years. Two stages of the educational process were identified, (i) the ba-
sic cycle shared with Architecture, and (ii) the training cycle in which different
types of projects were developed linked to the main areas: product, graphics,
interiors and fashion; the final project was developed once the students finished

all the academic periods.

In this first plan, there is a lack in the use of project methodology. The processes
that were addressed were more experimental (black box); regarding the theo-
retical support, clear trends of thought are not recognised, nor has the content

that was addressed in it been identified.

The second plan (ii) 2003, also known as PAC, is established from a technical con-
sultancy that opted for the specialisation of the careers and the difference be-
tween Product Design, Graphic Design and Visual Communication, its duration
was reduced to four years. Three levels of training are identified: (i) the basic one
that kept the year in common with Architecture, and the third semester that was
shared with the Graphic Design Career; (ii) a formative level from the fourth to
the seventh semester with vertical teaching, in which different skills and comple-

xities came together; (iii) in the eighth semester, which was the professional level,



the final project began. This plan introduces the development of projects by typo-
logies of product and scale (haptics, proxemics and kinetics), as well as learning

about different types of materials, their techniques and technologies.

Like the previous one, it also lacked project methodologies, experimentation
(black box) for product development was maintained, however, it is identified
that the theoretical line of thought was linked to Morin’s complex thought, theo-
ries such as the semiotics of communication and ergonomics were introduced.
In the same way, as in the previous plan, there was no clear definition of con-
tents, as a result of poor planning in the mentioned plan. In these two plans,

there is no record of teaching-learning methodologies.

The third plan (iii) Q041 2007-2010, this plan maintained the 8 semesters, however,
it ends the common year with the Architecture career and begins to have a com-
mon year with the Graphic Design career. Three levels of training were defined: (i)
the basic cycle, (ii) the training cycle was divided into two parts: Training 1 (lasting
one year), and Training 2 (lasting another year) and (iii) the professional cycle. The-
matic projects are identified from the third semester: Project Il dedicated to objects
of use with emphasis on their function; Project IV to objects of use with emphasis on
their language, and Project V to objects of immediate surroundings, while Project
Vlis intended for objects of industrial production, the VIl with a transversal project

to the two disciplines (products and graphics) with emphasis on Strategic Design.

Q041 was better structured than the previous plan by defining a type of project
per semester, the emphasis on the object was maintained and the vertical trai-
ning was eliminated in order to return to a transversal formation. Problem-ba-

sed learning (PBL) was introduced as a teaching-learning methodology.

Based on the evaluation of careers and programs developed between 2010 and
2015, it is requested in 2015 to redesign the careers, which proposes the fourth
plan or phase of the career, approved by the CES in 2018, came into force in the
second period of that year, is the current plan. In this (iv) last plan, the eight
semesters of training are maintained, however, the first year is no longer shared

with any career and product specialisation starts from the beginning.

Three units were defined: (i) the basic unit that corresponds to the first three
semesters in which the principles of composition, configuration and knowledge
of the user for the projection of products, systems, services, processes and expe-
riences are learned; (ii) the professional unit that deals with thought models that
involve the environment and different actors such as communities and compa-

nies and also delves into production processes and optimisation of materials;
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it also includes a deeper reflection on the scope of design and the designer’s
work. The last one is (iii) the curricular integration unit where the final project

is developed.

The last proposal contains clearer definitions in its construction and approach;
It clearly defines levels of learning, cumulative, sequential and transversal com-
plementary vertical knowledge processes. This proposal changes the focus on
product typologies and begins to develop projects based on design thinking
models: (i) user-centred design, (ii) sustainable design and eco-design, (iii) par-

ticipatory design, (iv) design of services and (v) strategic design.

Regarding the Product Design Career, we can conclude that in its process it has
defined training cycles; it has transformed project development from experi-
mentation to project methodology; it has changed a teaching in design focused
on typologies and scale of products, to one focused on thesis or thought mo-
dels that allow projects to be diversified to products, services, systems, proces-
ses and experiences, which broadens the field of action of the product designer;
it has introduced teaching-learning methodologies, moving away from impro-

visation by providing better tools to its students.

From the analysis of the career, we move on to the development of the model, a
structured tool to improve teaching in design. The model requires (i) pedagogy
that is built from several proposals: cognitivism, Ignatian Pedagogical Paradigm
(PPI1), Kolb’s experiential cycle, project-based learning (PbL), problem-based lear-
ning (PBL) and challenge-based learning (CBL); the choice of these allowed to de-
termine the ideal cognitive process that is established for the students, dynamic
and context-focused strategies to solve real problems; which bases the designer’s
empathic capacity and reflecting on their environment to respond accurately.
The (ii) methodology is based on Owen’s knowledge construction process and
the project methodology defined by the author, which are developed for this
dissertation and for the teaching of design, starting from prior knowledge and
seeking to develop an exercise-activity, through channels that are resources and
tools built by the professor, the student begins his learning process; once com-
pleted, guided reflection and feedback is shared, which allows students to increa-

se initial knowledge through meaningful learning and start a new cycle.

The (iii) contents that have been chosen for this subject respond to the thesis
of User-Centred Design, in addition, elements such as design principles (Uni-
versal Design, Good Design), user experience (UX) and emotional design have
been incorporated in order to bring students to social innovation and the de-

velopment of responsible objects with their environmental and social context.



The design methodology for the development of proposals that is used, has
been the one constructed in this research and the methods and tools used have

been carefully chosen.

The model organises the contents in (i) macro and (ii) micro scripts that allow
the definition of activities; for each one, the participants have been identified
among;: (i) student, (ii) student team and (iii) professor; the cognitive skills that
students must perform: (i) comprehension, (ii) application and (iii) problem sol-
ving; the mental models they handle: (i) conceptual, (ii) causal and (iii) structural.
Teaching actions have been defined: (i) developing resources and (ii) choosing
resources that contribute to (iii) guided inquiry by providing relevant information
to students; the (iv) guide for argumentation, and (v) reflective inquiry are of great
relevance in the process of knowledge construction, since it allows students to

conclude the teaching-learning cycle and to take ownership of the process.

By way of conclusion, after the application of the model developed in this thesis
during five academic periods and its quantitative and qualitative evaluation,
it is determined that the model is a living and dynamic element, it has a base
structure that adapts to changes as modalities (virtual, face-to-face and hybrid),
updating contents and pedagogical and methodological strategies; this allows
to remain in constant transformation and evolution. The results obtained and
the opportunities for improvement have been reflected upon as a closure of the

knowledge construction cycle, which has enriched the model.

The model is a basic structure that can be applied to different subjects. It is sug-
gested to present it to the career committee to establish it as one of the instru-
ments of the FADA-PUCE Product Design Career. Its implementation requires a

trial period and adaptation to each subject axes, according to their requirements.
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Annexes

Diseno Centrado
en el Usuario/Personas

(DCU/DCP/UCD)

CONCEPTO

Enfoque de DISENO que se centra en el usuario para crear un determinado producto.

OBJETIVO

e DISENADOR estudie a profundidad las necesidades, deseos y limitaciones del
publico objetivo (USUARIO), a partir del analisis de decisiones.
® Realice un estudio de campo para TESTEARLO.

ANNEXES




HISTORIA DEL DCU

1940 ingenieria aplicada a las personas + ergonomia = objetos orientados a la
adaptacion fisica de los objetos a las personas.

1960 ergonomia cognitiva = ademads de adaptarse fisicamente, se debe tener en
cuenta SENTIDOS, MEMORIA y CAPACIDAD DE DEDUCCION.

1970 técnicas de investigacion ETNOGRAFIA (estudio de pueblos y sus culturas).
Actualidad diferentes tipo de productos, técnicas y herramientas mas

desarrolladas.

Primeras referencias

DETERMINAR acciones posibles.
HACER cosas visibles.
EVALUAR el estado actual

CORRESPONDENCIAS naturales entre
intenciones y acciones necesarias, entre
acciones y resultados.

ESTANDARES

ENTENDER y ESPECIFICAR
el de uso.
ESPECIFICAR los

de usuario y de la organizacién.
PRODUCIR de
disefio.

EVALUAR los en base
a los requisitos.




6 PRINCIPIOS

COMPRENSION explicita de :
estain INVOLUCRADOS durante el disefio y el desarrollo.
Disefio REFINADO por centradas en el usuario.
Proceso ITERATIVO.
DIRIGIDO ala '
Equipo de Disefio incluye habilidades y perspectivas MULTIDISCIPLINARES.

METODOS

Scenarios Field studies

Simplified thinking aloud Abstract prototyping
Heuristic evaluation Usability evaluation
Stakeholders meeting Iterative design
Analyse context ... entre otros
Evaluating existing system

Affinity diagramming

Scenarios of use

User roles

Use case map
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216

DISENO DE PRODUCTOS

BRIEF DE PRESENTACION DE PROYECTOS DE NIVEL

PROYECTO 2

Temadtica: Movimiento/IUdico

Propuesta: Objeto de transporte para compras

Problematica/necesidad:

A raiz de la pandemia por el COVID-19, los patrones de consumo de los hogares han cambiado para
responder a necesidades mds seguras e inmediatas de la cotidianidad. Los consumidores volveran a
las tiendas como un acto ludico, experiencial y con agrado para ahorrar y no sacrificar mayormente
sus ingresos econdmicos. Esto propone la ausencia de un transporte publico o vehiculos privados
para optar por movilizaciones mas sostenibles como la bicicleta.

Referencia

e https://es.kantar.com/empresas/consumo/2020/mayo-2020-el-confinamiento-
revoluciona-el-consumo-en-los-hogares/

e https://retailnewstrends.me/el-nuevo-consumidor-tras-covid-19/

e https://www.nielsen.com/ec/es/insights/article/2020/covid-19-afectara-mas-a-
los-consumidores-de-bajos-ingresos-en-
latinoamerica/?wgu=11671 16644 15952560903502 5e21e2c69f&wgexpiry=160
3032090&afflt=ntrt15490001&afflt uid=11671 16644 15952560903502 5e2le2
c69f&afflt uid 2=AFFLT ID 2

Resultados de aprendizaje:

Comunicar el proyecto de forma clara mediante su representacion y presentacion adecuada
a los distintos involucrados en el proyecto de Disefio, a partir de instrumentos manuales y
digitales necesarios.

Utilizar el pensamiento légico y divergente para comprender a los sujetos y proponer
alternativas de intervencién ante los fendmenos productivos.

Comprender la importancia y aplicacion del método proyectual en Disefio mediante las fases
genéricas de: identificacion de necesidades y problemas, investigacién tedrica vy
metodoldgica, analisis, generacién de soluciones, desarrollo de prototipos, pruebas de
usuario y la evaluacion de resultados.

Aplicar las TIC para optimizar sus comunicaciones, aprendizajes y el desarrollo del
conocimiento, en el marco de los desafios de la sociedad de la informacién y comunicacion,
considerando la responsabilidad social que dicho uso comporta para el desarrollo local y
global.

Diagnosticar las necesidades o problemas del comitente, promotor o cliente; de una
oportunidad o de un desafio existente en el dmbito del Disefio de Productos empleando
técnicas de investigacion adecuadas y definiendo listados de requisitos oportunos.

Usuarios: 25-35 afios



Consumidores propensos al ahorro. Les gustan las compras por internet

Andlisis contextual: Usuarios directos/Interdisciplina

Descripcién metodoldgica

Taller: Visién en Disefio: Disefio Centrado en el usuario

Métodos de Disefio: Delft Design Methods (Descubrir, Definir, Desarrollar, Evaluar y Decidir,

Articular y simular)

Requerimientos minimos:

e Plegable

e Guardar cosas

e Mecanico movimiento

e Vinculacién con la tecnologia digital

Entregables:

e Estudio de usuario: Requerimientos objeto, descripcidon y caracteristicas del usuario.

e Interaccién con el objeto (laminas).

e Lamina conceptual digital

e Estudio biomecanico.

e Comprobaciones en DCU

Cronograma de actividades:

Semanas/Materias

Taller

Bocetacion

Materiales

Ergonomia

7

Presentacion de
brief

Representacion
digital de formas

Metodologias
de
comprobacién
ergondomicas
aplicadas al
disefio/
Antropometria

16 Presentacion
final

Objeto listo/ modelo
de estudio escala 1:2

8-9 Investigacion de complejas
usuario

10-11 Procesos creativos Representacién

de mecanismos

12 Revision Desarrollo de

conjunta propuestasy

13 construccion

14 Comprobacion DCU | Comunicacién
(interaccidn, uso, |[amina

15 emocion, concepto) | conceptual

Evaluacion de
propuestas
basadas en
modelos
digitales

Procedimientos
de
comprobacién
de objetos
desde
Biomecanica:
Marcha, carga,
posturas

https://www.visualcapitalist.com/10-types-of-innovation-the-art-of-discovering-a-breakthrough-

product/?fbclid=IwAR3rFzldZpdhgE e24BATMCOViokEvax45JiTNngtyyxky0tOUsnhAsMFQM
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DISENO DE PRODUCTOS

BRIEF DE PRESENTACION DE PROYECTOS DE NIVEL

PROYECTO 1

Tematica: Movimiento/ltdico

Propuesta: Objeto que pueda desplazarse de forma mecanica
Problemética/necesidad:

Los nifios de 4 aflos deben afianzar sus destrezas y habilidades, desarrollo de motricidad fina y
gruesa, trabajo colaborativo, desarrollo kinestésico, sociabilidad, superar sus limites.

Actividades que desarrollan:

Los pequefios(as) muestran gran interés por los juegos con personajes imaginarios. En ocasiones les
gusta ponerse aditamentos o vestuarios que simbolicen lo que quieren representar dando “rienda
suelta™ a la imaginacion.

En este grupo de edad los nifios(as) conocen mucho mejor los objetos, son capaces de compararlos y
diferenciarlos por su forma, color y tamafio, e incluso, pueden sefialar el lugar que ocupan en el
espacio: si estan arriba, abajo, cerca o lejos (nociones de contraste).

Se destaca en el desarrollo del pensamiento el interés por conocer la causa de algunos fenémenos de
la naturaleza; para qué, por qué, cdmo, son preguntas que continuamente hace el nifio(a) de este
grupo de edad.

En este sentido el lenguaje del nifio(a) se hace mas rico y coherente. Con frecuencia establecen
didlogos, tanto cuando juegan solos como cuando lo hacen con otros nifios. También son capaces de
narrar cuentos o historias que ellos mismos inventan, demostrando una vez mas la gran imaginacion
que los caracteriza.

Los nifios(as) de estas edades sienten gran preferencia por la carrera, ejecutando la misma con mayor
aumento en la fase de vuelo, mejor ritmo y coordinacion que en el grupo de edad anterior. Son
capaces de mantenerse corriendo una mayor distancia.

Les gusta realizar las carreras bordeando objetos, con cambio en la direccion (al frente, atras, derecha
e izquierda) y combinada con otros movimientos como: caminar y correr, correr y lanzar, correr y
saltar etc.

Utilizan ampliamente el espacio y se orientan muy bien en el mismo, ejecutando todos los
desplazamientos (caminando, corriendo, saltando, etc.), tanto por o desde el piso, en diferentes
direcciones y por arriba de obstaculos. Dentro de estos ejemplos se destaca el salto: separando y
uniendo las piernas, lateralmente, pasando cuerdas a pequefias alturas del piso y saltos desde
obstaculos a 24 cm. de altura cayendo con semi-flexién de las piernas.

También les gusta trepar por barras o cuerdas colocadas verticalmente, realizando el desplazamiento
de brazos y piernas aun de forma descoordinada.

Sin embargo en otro desplazamiento como es el escalamiento, se observan grandes avances en su
ejecucion con relacion al grupo anterior, pues suben la escalera con movimientos alternos de brazos
y piernas en un movimiento continuo que demuestra buena coordinacién.

Realizan la reptacion (arrastrarse) por el piso, por bancos, por tablas inclinadas, y la ejecutan llevando
un brazo al frente y la pierna correspondiente, de forma alterna, pero sin suficiente coordinacion, ya
que el movimiento se realiza con pausas.

La cuadrupedia la ejecutan en cuatro puntos de apoyo (pies y manos) por encima de bancos y tablas
con movimientos continuos, de forma coordinada.



Lanzany capturan objetos combinadamente, pero para la captura (atrape del objeto o pelota) precisan
de la ayuda de todo el cuerpo, cuando le lanzan la pelota de aire. Con facilidad ruedan la pelota por
bancos y lanzan con las dos manos desde el pecho hacia diferentes lugares, pero aun sin dirigirla con
exactitud a un punto de referencia.

Caminan por tablas y vigas o muros estrechos no sélo hacia delante, sino también lateralmente,
demostrando mayor estabilidad corporal. También se desplazan hacia atrds, cuando caminan por
tablas colocadas en el piso, manifestandose en esta accidon motriz una mayor orientacién espacial.

Resultados de aprendizaje:

Comunicar el proyecto de forma clara mediante su representacion y presentacion adecuada
a los distintos involucrados en el proyecto de Disefio, a partir de instrumentos manuales y
digitales necesarios.

Utilizar el pensamiento logico y divergente para comprender a los sujetos y proponer
alternativas de intervencién ante los fendmenos productivos.

Comprender la importancia y aplicacion del método proyectual en Disefio mediante las fases
genéricas de: identificacion de necesidades y problemas, investigacién tedrica vy
metodoldgica, analisis, generacion de soluciones, desarrollo de prototipos, pruebas de
usuario y la evaluacion de resultados.

Diagnosticar las necesidades o problemas del comitente, promotor o cliente; de una
oportunidad o de un desafio existente en el ambito del Disefio de Productos empleando

técnicas de investigacion adecuadas y definiendo listados de requisitos oportunos.
Usuarios: Nifios 4
Andlisis contextual: Informacion de parvulario/psicologia infantil
Descripcién metodoldgica
Taller: Vision en Disefio: Disefio Centrado en el usuario

Métodos de Disefio: Delft Design Methods (Descubrir, Definir, Desarrollar, Evaluar y Decidir,
Articular y simular)

Requerimientos minimos

e Movimiento mecanico
e Impulso
e Desarrollo de motricidad fina y gruesa

Entregables:

e Estudio de usuario: Requerimientos objeto, descripcion y caracteristicas del usuario.

e Interaccion con el objeto (laminas).
e Ldmina conceptual manual.
e Estudio antropométrico.

Cronograma:
Semanas/Materias Taller Bocetacion
1 Presentacién de brief o .
5 Formas basicas y complejas
3 Investigacién de usuario basadas en la naturaleza
4 ) L .
— - Procesos creativos Representacion de movimientos
5 Revision conjunta
6 Desarrollo de propuestas y Representacion de movimientos y
construccion construccién
7 Entregables Objeto listo/ modelo de estudio o
; Comunicacion ldmina conceptual
compartidos escala 1:2

ANNEXES



220

“Eldiseno es unaactitud social y cultural
que responde a un orden sublime de
las emociones y sentimientos del ser
humano”.

“El disenio es para engordar el ego y el
bolsillo sin importar nada al mundo
pero si grandes beneficios al sector
industrial. Por cierto si la poblacion
no tiene cultura del disefio a quien le
venderemos el disefio el dia de manana”.

“Disenar es un proceso de adaptacion
del entorno objetual a las necesidades
fisicas y psiquicas de los hombres de la
sociedad.”

“El diseno industrial es la actividad
encargada de concebir la forma
objetual ~ desde una  perspectiva
conceptual, en la medida que su
postura es cientifica, que desde esa
aproximacion idonea a la realidad de su
discurso de conocimiento, en sintesis
es la concrecion de una propuesta
conceptual en una morfologia”.

“...el disefio no acude a algo especifico,
el disefio es todo.. el disefiador
investiga una situacion y crea un objeto
que cambie dicha situacion, el objeto
tiene que tener un proposito cumplir
con una funcion...”

]

“Si disenar implica supeditar la creacion
de formas a un proposito, el propésito
del diseno es siempre responder a una
necesidad del hombre. Su verdadera
dimension y su rol social los adquiere al
dar una respuesta formal a una funcion,
es decir al modo de accion en virtud
del cual un objeto cumple la finalidad
por la cual ha sido creado”.

“..seleccionar los materiales correctos
y darles forma para satisfacer las
necesidades de funcion vy estéticas
dentro de las limitaciones de los medios
de produccion disponibles”.

]

“actividad que convierte una idea,
sugerida porunanecesidad delmercado,
en un conjunto de especificaciones para
produccion”.

“El descubrimiento de los verdaderos
componentes fisicos de una estructura
fisica”.

]

“La elaboracion de una decision, de
cara a la incertidumbre, con grandes
penalizaciones para el error”.

l

]

“El factor que condiciona aquellas
partes del producto que toman contacto
con la gente”.

l

@,
Z
)
2
o

~

DISENO

el diseno es la necesidad de
comunicar, diseno de comunicacion
visual, comunica mediante imagenes:
diseno industrial necesidades utilitarias,
artesanales o industriales...”

t«— Marcelo Maldonado

“El diseno industrial es creacion y
también cultura, arte, ciencia y técnica
por que tiene que analizar reacciones,
gustos, necesidades, ambiente, funcion,
materiales, procedimientos o medios
de fabricacion e indices de costos,
aumentandose a estos factores de
estudio los de sensibilidad y belleza en
el control de aspecto para que el objeto
sea resuelto de una manera atractiva,
que lo haga deseable y bien ajustado a
su época”

i N. Butz

“El diserio técnico es la utilizacion de
principios  cientificos,  informacion
técnica e imaginacion en la definicion
de una estructura mecanica, maquina
o sistema que realice funciones
especificas con el maximo de economia
y eficiencia”.

aad Fielden

“El disenio es una actividad proyectual
que consiste en determinar las
propiedades formales de los objetos
producidos industrialmente”.

ICSID Internacional
t«— Council Societies of
Industrial Design

“El acto de disenar es el inicio de un
cambio en las cosas hechas por el
hombre... ademas de la realizacion de
un completo acto de fé.”

“La solucion optima de un conjunto de
verdaderas necesidades en un particular
conjunto de circunstancias”.

“el disenio.... es una manifestacion de la
capacidad del espiritu para trascender
sus limitaciones”

“El salto imaginativo desde la realidad
presente a las posibilidades futuras”.

“Una actividad creativa, que supone la
consecucion de algo nuevo y util sin
existencia previa”.

“Disenar es el esfuerzo conciente para
establecer un orden significativo”

“El diseno industrial es una actividad
proyectual que consiste en determinar
las propiedades formales (relaciones
funcionales y estructurales) de los
objetos producidos industrialmente”.

“El diseno es una respuesta a las
necesidades y deseos de grandes masas
de una determinada poblacion que se
concretiza en un satisfactor”.




—-{ parte extremidades superiores — prolongacion del antebrazo

~—>‘ Funciones

-——{ complejidad estructural —— funciones dispares acciones motoras — gran fuerza y delicadez ‘

——{ trabajo conjunto —» dos manos transformar i —>atravésir (e} ‘

H‘ acciones sensitivas — obtener informacion — tacto informa el medio ‘

> mecéanica de lamano  —>|

Huesos conforman

— 8 huesos largos cuboidales mufieca
— 5 huesos largos palmar/metacarpo
— 9 huesos largos/falanges dedos
— 5 falangetas yemas dedos

——{ pluralidad de gestos logra—— colaboracién musculos del antebrazo mano ‘

%

tres nervios periféricos radial, cubital y median—» funciones motoras posible el movimiento

— funciones sensitivas fuente tactil de informacion

L

yemas — gran sensi

piel palmar —» més gruesa —» soportar esfuerzos cargas

piel dorsal — finay

ibilidad

elastica— movimientos articulares

7 Funcién prensil

H permite agarrar y sostener — objeto
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L" Agarre de fuerza h—'

accion de tomar —» palma de la mano y los dedos —» confiere fuerza y resta precision

agarre simple —s» mano adapta —» forma del objeto

agarre circular — mano rodea al objeto — cierra alrededor ayuda de los dedos

agarre transversal— aporta precision— prension de fuerza eje longitudinal —s controlar direccién

agarre de precision — manipulacién menor tamafio —s pulgar opone palma de la mano

Agarre precision

}»—»‘ uso de dedos — indice y corazén forman pinza con el pulgar
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Toda organizacion requiere de una estructura con jefes — autoridad — implantar reglas que sirvan para el funcionamiento y desarrollo social ‘

Lideres, jefes

y subordinados

Poder social en un individuo —» capacidad para controlar las acciones de gente que lo rodean, emanando de ello jerarquia y autoridad ‘

El espacio tridimensional «— variable como innumerables son las actividades humanas, su limitacion — burbuja imaginaria que rodea al operario y tiene como dimension

Microentorno . s all4 .
la necesaria utilizable en la ejecucion de la actividad, Ino va mas alla del alcance de manipulacion y comando del instrumento, ya sea una herramienta, artefacto o panel

El sitio de labor ——» lugar donde se desempena la actividad

lugar de operacion Microentorno existe de antemano — dificultades para modificarlo a conveniencia — puede ser ocasional — circunstancias muy
dificiles de controlar

Ejemplo: los electrodomésticos de cocina para operar sobre una superficie, se usan en mesones con infinidad de variaciones de tamaro,
estabilidad, tipo de superficie; y el ambiente de la cocina varia en iluminacion, aireacion, etc; esto hace que el ambiente sea tan diverso,

como diferencias tengan las cocinas. El lugar de operacion siempre tendrd un entorno variable

o e b El microentorno es consecuencia del artefacto ——» existe la posibilidad de modificarlo para que el operario ——» ambiente confortable
uesto de trabajo >
P y se considera como el puesto de trabajo

Encerrar al operario en una camara — aisle del ambiente exterior desfavorable, — dentro de este ambito cerrado — el operario

Sitio de labor

tenga condiciones ideales para sus requerimientos fisiolégicos.

Ejemplo: el recinto de una oficina o fabrica, que aunque mas grande se puede adaptar a condiciones que cubran las necesidades fisiologicas
—>| de las personas, tales como: aire acondicionado, calefaccion, iluminacion apropiada, control de sonido y aireacion, comunicacion visual
ologicas de las personas.

y auditiva con el exterior; que cubran las necesidades

. El hombre necesita ejecutar una actividad que sirva para satisfacer una de sus necesidades, — instrumento o artefacto que le permite
— conjunto operante —> : X X
realizarla con mayor facilidad, prontitud y precision: —s asociacion compuesta por el hombre y el artefacto al efectuar dicho trabajo

Objetivo ~—» rendimiento de una operacion pata lograr eficiencia’ — aprovechando los elementos tecnolégicos adaptados a las

capacidades humanas. La eficaz? interaccion de estos componentes en la actividad —s buen desemperio del conjunto. Esta productividad
—>| — busca el estudio ergonémico al determinar las condiciones de la relacion hombre-artefacto.
1 Capacidad de disponer de alguien o de algo para conseguir un efecto determinado. Uso racional de los medios para alcanzar un objetivo predeterminado (es decir, cumplir

un objetivo con el minimo de recursos disponibles y tiempo}
2 Capacidad de alcanzar el efecto que espera o se desea tras la realizacion de una accion.

Ergonomia, — capacidad del hombre para reconocer el significado de los simbolos utilizados para la intercomunicacion con el artefacto ‘

El pensamiento — proceso de secuencias simbolicas que requieren de un aprendizaje previo — estan relacionando los simbolos aprendidos
con anterioridad — intentar resolver problemas o tomar decisiones

Lectura

Ellenguaje, hablado o escrito, el manejo de ideas abstractas y el pensamiento — concatenan en un solo cuerpo para la formacion de conceptos.

Ejemplo: El estimulo sensorial provocado por la luz roja de un semaforo —» signo que estaavisando que no podemos pasar — condicionamiento
previo; el signo producido por la luz del semforo es un simbolo que indica la intencion de comunicar una sefial

Estudio ergonémico considera —s proceso de aprendizaje de una actividad, como el conocimiento y entrenamiento del operario para manejar
Aprendizaje de la actividad [«——>| correctamente y con eficiencia el aparato al ejecutar su funcion. Aprendizaje — hacer asociaciones, por parte del individuo, para asemejar o
diferenciar una tarea de otra, como aplicacion de su conocimiento, por transferencia de aprendizaje — efecto de aprender a ejecutar una tarea,
— tomando como base el conocimiento previo de otra semejante.
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El hombre al valerse de artefactos — satisfacer una necesidad, realiza la serie de operaciones propias del trabajo, su ejecucion sera productiva
> consiga el objetivo —— rendimiento 6ptimo. La medicion de este desempenio s estudio de las operaciones, sus funciones y relaciones

Desemperio de la actividad

La productividad — resultado del mas alto rendimiento, —» recursos empleados y trabajo realizado — periodo de tiempo determinado,

> menor nimero de errores.

R Es el tiempo y recursos requeridos —» operario para adquirir Ia estructura mental y la destreza necesarias para desempenarse —» parte de
ntrenamiento
un conjunto operante, ——» determinado por las facultades del individuo y el tiempo de aprendizaje
et Es la cjecucion de una accion — menor cantidad de errores. Es consecuencia del nivel de entrenamiento, combinado con sus cualidades de
recision
respuesta y destreza
Factores de productividad } romtind Es Ia rapidez con que se realiza una accion, — de la condicion de eficacia. Elevar la eficiencia no se logra disminuyendo indefinidamente el
rontitu

tiempo de las acciones

Es un factor de naturaleza amplia y compleja por la singularidad de su indole en cada grupo en estudio. Las motivaciones y condiciones del
atisfaccion
trabajo nunca son iguales, para diferentes individuos

Recompensa al esfuerzo —» ¢l hombre, tiene necesidad de ser admirado o respetado por el resto del grupo, si su trabajo es considerado
como bueno, junto con la compensacion de un salario que satisfaga sus necesidades sociales.

+ Desempeno social — posibilidad de interaccion con otros individuos y grupos dentro y fuera de su labor, que le permite desarrollar
una posicion satisfactoria en la comunidad.

Seguridad fisica y psicolgica — riesgos propios del trabajo a desempenar: seguridad industrial y la de mantener un empleo constante

Confort —» facilidades del puesto de trabajo: ambiente controlado para su bienestar fisico y social




Variables del desempeno individual: rendimiento. Para lograr el 6ptimo desemperio se deben estudiar las siguientes variables

La informacien rapida y veraz recibida por el operario

La atencién prestada por él mismo para una pronta y acertada accion

Mandos a su disposicion, con condiciones ajustadas a las cualidades de los operarios.

Las ayudas disponibles: manuales, accesorios, ayudantes y otros

Los elementos usados para informar, iniciar, regular, suspender, verificar, ordenar y ejecutar funciones s sistema que gobierna un artefacto,
«—> mandos y siempre deben estar localizados al alcance para ser manipulados

En todos los sistemas que involucran elementos de operacion, —s esquema informacién-razonamiento-accion, donde el estimulo, el
f—>| discernimiento y los medios de ejecucion, — determinantes; entendiendo a éstas como las capacidades del hombre — conocimiento de la
tecnologia disponible

Mand Dispositivos que permiten — necesidades de control y ejecucion que requiere el aparato. Su participacion en la ejecucion del trabajo —
andos
leer, verificar, regular y ordenar la operacion — ajustar la actividad a las mejores posibilidades de operacion del aparato

Aparatos que presentan —s sentidos del hombre la informacion necesaria y oportuna —s»
~>{ Instrumentos de lectura H Tableros (displays), indicadores y pantallas }»—» P D - ¥ P!
tomar las decisiones de accion del artefacto —» indicadores

Componentes del conjunto
operante

Requiere el operario ~— manejar los mandos de la maquina o artefacto; mientras que
Distancia de manipulacion distancia de alcance de efecto —» hasta donde llega el efecto del artefacto que el operario
esta manejando.

Mecanismos de accion - )
(controles) Instrumento o dispositivo —s posible la accion, —— poner en marcha, manejar, gobernar, regular y detener un aparato o una maquina.
controles

Sistema es un término genérico que da la idea de agrupacion de dispositivos, objetos, elementos, etc. ‘

Sistemas laborales

y el analisis de tareas N
El sistema laboral queda definido por una relacion de elementos que tiene por finalidad el cumplimiento de las tareas laborales ‘

Simulacion. Sistema de evaluacion de un modelo ~— caso de comprobacion de las hipotesis de las reacciones del funcionamiento de un
sistema productivo, —s reproducir las condiciones mediante una simulacion teorica del modelo. La idea ~— informacion en un sistema sea
la adecuada —s estabilidad del mismo, posibilit el disefio de medios de elaboracion mas complejos, —s control de errores y la conduccion
de su accionar hacia determinados objetivos previamente fijados

Modelo de sistema laboral

El concepto de la regulacion de sistemas por medio de la realimentacion o retroalimentacion, la cual puede ser positiva o negativa. En el caso
de la realimentacion positiva —s informacion de salida del sistema acttia en la entrada «— aumentar la desviacion de la salida, en tanto que
la realimentacion negativa se utiliza — esta desviacion disminuya caracterizando el estado estable del sistema.

Modelos de simulacion suelen emplearse —s elaborar pautas de disefio del elemento a controlar —— analisis de comportamiento en accidentes.
También considera la seguridad del sistema productivo ante rotura y fuera de funcionamiento del medio de elaboracion.

Con este tipo de imagen y la consideracion de las caracteristicas de rendimiento ofrecido por el operador humano, — la experiencia y el
adiestramiento, se envian las senales de control a las manos y pies — accion de los controles del medio de elaboracion.

Estas sefiales de control, —s surgen desde el momento que se establece la condicion de observacion de los estimulos hasta la toma de accion,
F—>| tienen un cierto retardo conocido — tiempo de reaccion —» analizado desde la optica de la psicologia aplicada a los diserios industriales,
> elementos que suministra criterios de configuracion ergonomica del sistema laboral.

Psicologia aplicable a sistemas de ingenieria —s rol substancial — ideas que proyectan un nuevo disefio — intervienen en la modificacion
del medio de elaboracién, —» disefio correctivo.

Perturbaciones que intervienen pueden ser de distinto origen, por ejemplo: estado de las guias donde se desplaza el medio de elaboracion,
obstaculo imprevisto, condiciones climaticas, variacion fisiologica diaria, falta de suenio, exceso en las comidas, conflictos personales, etc.

Cada acto humano constituye basicamente una oportunidad de equivocacion, siendo la cantidad de errores que se producen dependientes «—s»
limites de la tolerancia prefijada.

El analisis tecrico de los sistemas laborales mediante simulacion, —» pronosticar configuraciones de trabajo adecuadas a la concepcion de
r—>| determinados productos. Los resultados —s cualitativos o cuantitativos, — primer lugar considerar los resultados cualitativos, los que
posteriormente permiten establecer aquellos puntos débiles de la investigacion y desarrollo — necesita una cuantificacion.

Existen basados en el principio cibernético', simuladores de vuelo o de conduccion de automéviles como los que se utilizan en los videojuegos,
~— usan normalmente como entrenadores, —s pueden modificar los grados de dificultad de operacion. El ajuste de estos grados de dificultad
sirve, ademas, — analizar comportamientos ante situaciones criticas y para investigar fenémenos accidentologicos.

1 La cibernética es la ciencia de la regulacion y transmision de datos en los seres vivos y en las maquinas. Ciencia que estudia las analogias entre los sistemas de control y comunicacion
de los seres vivos y los de lasmaquinas

Tendencia en disefios de avanzada —» inclina al uso de sistemas de simulacién computarizada, los que permiten la cuantificacion de resultados

mediante el empleo de algoritmos matematicos —s combinacion con el uso de sistemas expertos del area de la inteligencia artificial.
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Elementos del sistema
laboral

Tipos de sistemas

Disefio ergonomico

4-‘ Tarea: unidad que caracteriza la finalidad del sistema laboral. Ejemplos: registrar documentos, embalar productos, transportar una carga

[

Proceso de trabajo: relacion espacial y temporal del hombre y medio de elaboracion en indeterminado

entorno de trabajo, que abarca

* iDonde? — hace referencia al lugar fisico donde se desarrolla la actividad.
* {Cuando? — en qué momento y con qué duracion se lleva a cabo determinada actividad

+ ;Con qué? — tiene en cuenta los recursos humanos y los medios de elaboracion

Entrada ~— consiste en objetos a elaborar, personas, informaciones y energfa, cuyo estado, forma o situacion, —s modificarse o
aplicarse en determinada forma dando cumplimiento a la tarea

Salida — resultado de la interaccion entre el hombre y el medio de elaboracion, — objetos, personas, informaciones

Influencias del entorno —» condiciones de entorno fisicas, quimicas, psicologicas, organizaciones economicas y sociales —»
interactian en el sistema laboral influyendo en la ejecucion de la tarea.

Medio de elaboracion —» herramientas, maquinas o elementos que forman parte o se ponen a disposicion del sistema laboral, —»
cumplimiento a la tarea.

Hombre — parte de las denominadas capacidades del sistema de trabajo —» cumplimiento a la tarea.

[

Condiciones de trabajo — innumerables definiciones, —» condiciones de trabajo de un sistema laboral — abarcan la totalidad de las
propiedades de los elementos del sistema productivo, las influencias de entorno, técnicas y economicas que pueden afectar al hombre en la

ejecucion de su tarea.

L

Los andlisis con criterio ergonomico mas comunes

Andlisis de la tarea — analisis de actividades basado en informaciones s tipos de requerimientos tanto de

llevados a cabo desde el punto de vista sistémico las capacidades fisicas como mentales —» exigidos para el cumplimiento de la tarea,

son los siguientes:

Analisis del entorno: — registro de las influencias fisicas (ruido, vibraciones, radiaciones electromagnéticas de
r—> distinto tipo, iluminacion, clima, etc.), quimicas (sustancias toxicas, vapores, gases, etc.) y sociales (relacion de
los grupos, condiciones jerarquicas, etc.)

Anlisis de intera

ion entre el hombre y el medio de elaboracion — pro

eso dindmico y complejo —»

L—| interface del hombre con el medio de elaboracion —s aspectos biomecanicos y antropométricos, también la
optimizacion del flujo de informacion

La

funciones que hacen ma

efectivo a un si

tema — obser

vabilidad y la controlabilidad «— flujo de informacion. Observabilidad —»

verificacion o supervision del sistema, y controlabilidad —s accion de efectuar cambios en la tarea y el guiado del sistema.

[—

Objetivo de la optimizacion sistema desde el punto de vista ergonomico estd caracterizado — mayor efectividad del sistema y una
mejora en su confiabilidad. Efectividad — mejor calidad en la ejecucion de la tarea, — necesario para su estudio fundamentos matematicos
aplicables a la ingenieria de control

El funcionamiento del hombre —» resultado de una secuencia que considera: la observacion, percepcion, decision y accion, en relacion
intrinseca con la memoria. Tres tipos de sistemas: manual, mecanico y automatico.

por el sistema

Sistema manual. El hombre actiia como fuente de energia o motor, observando y controlando su tarea
Sistema semiautomatico. La accion motora es llevada a cabo por componentes mecanicos mientras que el hombre observa y controla su tarea

Sistema automatico. La observacion de instrumentos y monitores es efectuada por el hombre, en tanto que la controlabilidad es llevada a cabo

Los ingenieros de diseno —» entender el problema — proceso de analisis, los dis

— proces

de sintesis. Disefio ergonomico — yuxtaposicion de ambas formas de pensar. El procedimiento ergonomico basico de diserio de un
sistema laboral u objeto ~—s teoria de sistemas en el méas amplio sentido «— herramientas creativas biénicas o sinécticas con la intuicion

adores — solucin 6ptima de muchas soluciones posibles

operacion.

Incremento de los costos en recursos humanos y materiales.
Velocidad creciente en las innovaciones tecnologicas.

Incremento de la complejidad de los medios de elaboracion, productos y su

« Incremento de los requerimientos del trabajador y del usuario en cuanto a salud,
satisfaccion y confort
* Necesidad de reduccién de los tiempos de desarrollo

Los principales pasos en el disefio ergonomico del sistema laboral son

——{ Objetivos o requerimientos — mision a ser llevada a cabo por el sistema laboral

—’{ Decisién — funciones realizadas por el medio de elaboracion.

La percepcion de la informacion: Introduccion y aspectos tedricos y tecnologicos de la teoria de la Gestalt. Trata del diserio del medio de elaboracion, «— dispersion
poblacional de cada caracteristica de rendimiento que ofrece el usuario, ~—» requerimientos que exige la tarea por parte del hombre

—-{ Diserio de la interface entre los medios de elaboracin y el hombre, en los procedimientos —s amigabilidad en la interaccion maquina-hombre

Mayor empleo de las técnicas de laboratorio para simulacién del sistema mediante el uso de algoritmos, sistemas informatizados de ayuda de disefio, sistemas de
t—> simulacion videosomatografica, etc. En tanto que, en el caso de las verificaciones reales, se trata fundamentalmente de ponderar ademas del cumplimiento de la
funcion principal del producto

—-{ Planificacion, programacion y control de la confeccion del sistema, que dé cumplimiento a los requerimientos del diserio dentro de los plazos y costos previstos,

H‘ Considera el cumplimiento de aseguramiento de la calidad del sistema en funcionamiento.




Criterios de valoracion

del trabajo

El andlisis ergonomico
de tareas (AET).

[

El andlisis del trabajo

Criterios de evaluacion del trabajo —s reconocimiento cientifico-practico —saprobacion de lasociedad. Los niveles se ordenan secuencialmente
desde el mas bajo hasta el mas alto:

Factibilidad — posibilidad de ejecucion en el corto plazo. ‘

Soportabilidad — relacionada con la actividad a largo plazo ‘

Admisibilidad — problematica social, — observar los limites de soportabilidad del ser humano. ‘

Satisfaccion —» problema psicologico, al considerarse la satisfaccion individual — psicologia social como personal ‘

Actividades socioproductivas — exigencias juridicas y politica social —s humanizacion del trabajo. EI tema a tratar en este caso particular
se circunscribe al reconocimiento de los riesgos y la implementacion de medidas de prevencion basado en el procedimiento ergonomico de
andlisis de actividades (Procedimiento AET) desarrollado a partir de mediados de la década del 70 en el Instituto de Ciencia del Trabajo de la
Universidad de Darmstadt.

El desarrollo de sistemas cientificos de analisis de actividades se llevo a cabo a partir de 1973, cuando el Gobierno de Alemania Federal, —
peritaje para la determinacion de la carga de trabajo a la que estaban sometidas las mujeres, — negociar entre las partes que intervienen en
las Convenciones Colectivas de Trabajo.

Nuevas tareas que afectan al hombre — los esfuerzos musculares localizados, consideraciones de atencion, concentracion, monotonia, etc.

Universalidad, —» diferencias se tornan mas pequenas, haciendo a los sistemas de trabajo muy semejantes entre si independientemente de su
complejidad y especificidad. Entre la gran cantidad de areas en las cuales estos métodos encuentran aplicacion, se consideran

Analisis de los requerimientos y configuracion del trabajo. Administracion de personal

* Documentacion del puesto de trabajo. « Asimilacion de personal
« Configuracion del puesto de trabajo « Seleccion y promocion de personal
« Diseno del medio de elaboracion. « Administracion grupal
« Disminucion de las cargas « Capacitacion
« Organizacion de la produccion « Valoracion del trabajo y remuneracion

+ Organizacion de modificaciones organizativas.

Higiene y seguridad industrial.
+ Configuracion del proceso laboral + Estado de salud de los distintos grupos.

« Distribucion de pausas y turnos.

+ Determinacién de tiempos de descanso.

+ Clasificacion personal de acuerdo a los requerimientos
+ Asesoramiento profesional en la disminucion de riesgos

Procedimientos tradicionales —» orientados a los modelos de estructuracion de personal y remuneracion, el analisis ergonomico es ttil —»
estudio de una determinada tarea desempenada por el hombre, — evaluada de acuerdo al contenido de trabajo que le corresponda

Mayor relevancia — introducen tecnologias mas avanzadas, —s desplazamiento del trabajo muscular efectuado por el hombre en forma
masiva en direccion a un trabajo individual y predominantemente informativo, — incrementan los requerimientos referidos a las caracteristicas
sensoriales, combinatorias y de decision. El andlisis cientifico del trabajo —» profesionales de distintas disciplinas, contandose entre las mas
relevantes las correspondientes al estudio cientifico del trabajo: medicina del trabajo, ergonomia, sociologia y psicologia laboral entre otras

Estas disciplinas diferencian el procedimiento de acuerdo a

L,

* Finalidad del analisis. *  Objeto a considerar en el andlisis. *  Meétodo de andlisis. « Formulacion de modelos tedricos.

Andlisis de trabajo —— clasificacion o desglose sistematico de un sistema laboral en sus componentes «— investigacién de un trabajo
L—»| con anotaciones por escrito de los resultados, clasificandolos por finalidad, proceso, medios de elaboracién, conocimientos, habilidades y
responsabilidades. Conocimiento, — requerido y lo existente en relacion con el objeto laboral, medio de elaboracion y ambiente laboral

La clasificacion cientifico-analitica

a

. Sistema laboral

Objeto de trabajo (OdT).
* Material
* Energia
* Informacion.
« Hombre, animales y plantas
Medio de elaboracién (ME)
+ ME que modifican la naturaleza del OdT.
* Medios de transporte.
« Mesas, sillas y espacios de trabajo.
« Dispositivos auxiliares.
Ambiente laboral
« Influencias fisicas del ambiente laboral
* Riesgo de la actividad laboral
* Riesgo de enfermedad profesional
* Medio social y organizativo.
« Organizacion temporal del trabajo
« Situacion de la actividad en estudio en la organizacion del proceso
« Situacion de la actividad en estudio, en la organizacion estructural (organigrama).
* Situacion de la actividad en estudio en el sistema de comunicaciones
* Bases y métodos de remuneracion
* Establecimiento de bases de remuneracion,
« Establecimiento de métodos de remuneracion.

[

Anlisis de tareas.
Tareas referidas a objetos de trabajo concretos.

Tareas referidas a objetos de trabajo abstractos

™~

w

. Toma de informacion

- Decision

. Manipulacion osteomuscular.

Analisis de requerimientos.

Magnitudes de reconocimiento

* Informacion visual

* Informacion auditiva

* Informacion tactil y térmica de piel.
* Informacion olfativa y gustativa.

* Informacion propioceptiva.

Tipos de reconocimiento.

Exactitud en la toma de informacion.

Complejidad de la decision
Flexibilidad en la decision temporal
Conocimientos.

Carga por postura corporal.

Carga por sostenimiento estatico.

Carga por trabajo muscular dinamico pesado
Carga por trabajo muscular dinamico localizado
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La clasificacion
cientifico-analitica

Evaluacion

De igual forma se puede visualizar el andlisis tipo de los requerimientos, diferenciandose los mismos en cuanto a la toma de informacion, la
toma de decisiones y la manipulacion fisica

Organizar la actividad en la empresa — conocer el contenido de actividades desarrolladas por cada puesto de trabajo, como ser: prevencion
de los riesgos que la actividad implica, asignacion de la persona idénea y asignacion de remuneracion acorde

tipo de analisis ergonomico ~— el sistema laboral, la descripcion de la tarea y la especificacion de los requerimientos.

a_ Sistema laboral ~— identificacion del puesto de trabajo, donde se diferencia cada puesto de todos aquellos que no tengan las mismas

Evaluacion de los requerimientos — método sistematico de evaluar comparativamente las dificultades que presenta una tarea dada. En este
caracteristicas, por medio de:

Nombre de la empresa

Area de la actividad

Nombre del analista

Fecha del analisis.

Nombre del puesto. El nombre debe expresar el contenido del trabajo

Departamento a que pertenece

Seccion a que pertenece
Codigo mediante nimeros y letras que clasifican lo arriba mencionado.

b. Andlisis de la tarea — ordenar y explicitar por orden de importancia cada una de las tareas de acuerdo a su finalidad. Por ejemplo
determinar que wilidad tiene cada fase del proceso de fabricacion. Especificar los materiales y medios de elaboracion que se emplean

——{ ¢ Andlisis de los requerimientos. — exigencias al hombre:

Experiencia § )
« Esfuerzo fisico

Conocimientos.
+  Esfuerzo mental

Iniciativa.
« Condiciones del medio ambiente.

Responsabilidad

Del andli:

s de las caracteristicas del trabajo — determinar que peligro acarrea un desempefio incorrecto, — cudles son los riesgos de
enfermedades profesionales y que actividades efectuadas por un puesto de trabajo afectan la seguridad de otras personas.

dadas por medio de la

s 2

cterfsticas fisicas y psiquicas del operador humano.

Bajo condiciones externas se entiende, por ejemplo, el tiempo trabajado en relacion al dia, la semana, el mes, el afio, la duracion y distribucion
de las pausas, y el tipo de medio de elaboracion, el clima, el polvo, los contaminantes toxicos, el ruido, las vibraciones, la iluminacion,
perteneciendo también a este tipo de condiciones la interrelacion personal con los comparieros y superiores.

En los procedimientos cientificos de analisis de trabajo — evaluacion del ser humano — tarea, bajo condiciones internas y externas.
Las condiciones internas como son la fuerza muscular, el riego sanguineo, los tiempos de reaccion, la aptitud para trabajar en grupo, etc. Estan

* Prevencion de riesgos. Planificacion del personal. « Planificacion de la produccion. « Otros fines.

En el analisis del trabajo los objetivos basicos que se deben tener en cuenta para la prevencion de accidentes, son entre otros
*  Movimientos o actitudes posturales que impliquen lesion.

« Determinacion de los medios de elaboracion necesarios para efectuar una actividad sin riesgos

*  Determinacion de los requerimientos necesarios para un desempeno seguro de la actividad laboral (aptitudes, actitudes).

Las condiciones —» sometido el hombre en distintas regiones y paises influyen — implementaciones de estudios realizados en otras latitudes
t—>| > inaplicables sin una previa adaptacion. El éxito de la utilizacion del proced AET depende fund I de una planificacion
detallada y una ejecucion minuciosa

Los efectos de rentabilidad — mayor fl ion de las actividades, las cuales apuntan a una mayor productividad y una reduccion del
numero de accidentes, ausencias, etc.

De un andlisis que surgio de la lista de participantes a los seminarios sobre el procedimiento AET surgen las especialidades o areas de trabajo

Aplicaciones {

cuyo interés mas gravitante se centra en:

* Departamento de estudio de trabajo

Organizacion y elaboracion de datos

Grupos de proyecto para la conformacion de trabajo

Administracion de personal

Departamentos de seguridad industrial

Servicio médico de empresas

Este grupo de usuarios se ordena jerarquicamente de la siguiente forma:

*  Niveles de apoyo a los mandos superiores (por ejemplo, servicio de medicina del trabajo, departamento de ergonomia).
* Niveles de conduccion de mandos medios (por ejemplo: conductor de grupos, jefe de departamento de preparacion de trabajo).
« Pertenecientes a institutos de investigacion del trabajo y asesores de empresa independientes

La importancia de la configuracion del grado o nivel de la actividad laboral —» incremento de la complejidad en los sistemas de fabricacion y

administracion —s mayor el namero de las diferenciaciones o calificaciones de los puestos de trabajo. La discriminacion de las diferencias —»
establecer compensaciones justas. Los efectos de rentabilidad — mejor flexibilizacion de las actividades —» mayor productividad, reduccion
del numero de accidentes, ausencias, etc.
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METODOS PARA CONOCER
AL USUARIO

DCU/DCP/UCD

TREND ANALYSIS

e Elmétodo Trend Analysis ayuda a identificar y analizar las necesidades del usuario
y las oportunidades de la empresa para desarrollar estrategias para la empresa,
visiones de disefio y nuevas ideas de producto.

Cuando?

e Lastendencias son cambios en la sociedad que se dan en periodos largos de tiempo, entre 3y 10
afos. No esta relacionado Gnicamente a la evolucion de las preferencias de las personas como la
moda o la musica, sino al desarrollo de la economia, politica y tecnologia.

e  Seutilizaenelinicio de un proyecto de disefio o en la etapa de desarrollo estratégico.

e Nosolo puede ser una fuente de inspiracién, también ayuda a identificar los riesgos envueltos en la
introduccién de nuevos productos.

TREND ANALYSIS

Cémo?

e Coneste método se busca encontrar respuestas a las siguientes preguntas: Qué desarrollo en los
campos de la sociedad, mercado y tecnologia se puede esperar en los préoximos 3 a 10 afios? Cémo
estos se relacionan entre ellos? En qué puntos se estimulan y en qué puntos se bloquean? Cémo las
tendencias influencian en el desarrollo de estrategias de una organizacién? Cuales son las
amenazas y las oportunidades? Cuéntas ideas de nuevos productos y servicios podemos
desarrollar conociendo lo basico de las tendencias?

e Parael andlisis, una piramide de tendencias puede ser usada. Las tendencias pueden ser analizadas
en cuatro niveles:

o Unamicro-tendencia esta al nivel de un producto y tiene un horizonte de un afo.

o Unamidi-tendencia esta a nivel del mercado y tiene un horizonte de uno a cinco afos.
o




TREND ANALYSIS

o Unamaxi-tendencia est4 a nivel del consumidor y tiene un horizonte de cinco a 10 afos.
o Unamega-tendencia esta a nivel de sociedad y tiene un horizonte de 10 a 30 afos.

Posible proceso

1.  Enlistar una gran cantidad de tendencias posible. Identificar las tendencias a partir de diferentes
variedades de fuentes como periddicos, revistas e internet.

2. Usar checklist as DEPEST, que te ayudara a realizar preguntas relevantes y estructuras los
hallazgos. D= Demografico, E= Ecoldgico, P= Politico, E= Econémico, S= Social, T= Tecnoldgico.

3. Remover las tendencias que son similares e identificar las jerarquias. Identificar cuales tendencias
estan relacionadas y definir relaciones.

TREND ANALYSIS

4.  Colocar las tendencias en una
pirdamide de tendencias, hacer
varias tendencias de acuerdo a
la estructura DEPEST.

5. ldentificar direcciones
interesantes para nuevos
productos o servicios basados
en las tendencias. Combinar
tendencias, esto puede ayudar
ainspirar nuevas propuestas
de productos o servicios.

TREND ANALYSIS

Tips

e Enel primer paso, enlistar cuantas mas tendencias se puedan, no poner atencion a redundantes o
similares.

e Examinar tendencias es Gtil por dos razones: provee de una herramienta que ayuda a procesar una
gran cantidad de informacion generada. Y ayuda a evaluar las consecuencias de las tendencias.

e Sepuede utilizar para identificar preferencias del grupo objetivo.

e Utilizala mayor cantidad de fuentes posibles.
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METODOS PARA CONOCER
AL USUARIO

DCU/DCP/UCD

ETAPAS

Descubrir

Definir
Desarrollar
Evaluary decidir
Articulary simular
Aprender
Observar
Preguntar

Probar

232

Descubrir/Observar

Tiene métodos que pueden ayudar a descubrir elementos/informaciény crear
conocimiento/entendimiento mientras se disefa.

Observar a las personas para descubrir qué hacen, mas bien de que digan/cuenten qué es lo que hacen




FOCUS GROUP/GRUPOS FOCALES

e Grupo en el cual se trataran diferentes temas referente a un producto o a un tema de discusion.
e Porlo general estd conformado por personas del grupo objetivo, del producto que se esta
desarrollando. (Recomendado de 6 a 10 participantes)

Cuando?

e Puede ser utilizada en las diferentes fases del proceso de desarrollo de producto.

e Investigacion: Informacién contextual sobre productos, usoy opiniones del usuario sobre
productos existente.

e Comprobacion: Probando conceptos, para la retroalimentacion correspondiente o para escoger
los conceptos propuestos.

e Paraconocer la opiniones y necesidades de los usuarios sobre el tema/objeto.

FOCUS GROUP/GRUPOS FOCALES

Cémo?

e Porlomenos 3 sesiones con el grupo objetivo.

Participantes (6-10), un moderador, uno para recoleccion de la informacién. Moderador (persona
con experiencia y carisma para conducir)

Hacer una prueba, para moderar o verificar la lista de temas.

El focus group puede ser combinado con collages.

También se puede hacer grupos en linea.

Los resultados dependen de los objetivos: necesidades de los usuarios, ideas para nuevos
productos, aceptacion del producto, percepcion de desventajas o problemas con productos
existentes.

FOCUS GROUP/GRUPOS FOCALES

Tips

e Empezar con temas generales del tema a tratar. Ejemplos de usabilidad de productos o conceptos
de productos, para que los participantes entiendan el contexto.

Cuando se esta probando conceptos, la explicacién y presentacién de los mismos es crucial.
Conceptos claros, y siempre preguntar a los participantes si es claro.

Distribuir el tiempo en los temas (organizacion)

llustrar los descubrimientos con frases de los participantes.
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FOCUS GROUP/GRUPOS FOCALES

Posible proceso

Hacer una lista de temas (guia de temas), probleméticas, ejemplos o preguntas particulares.
Testear los temas en una prueba piloto y si es necesario cambiar.

Invitar a los participantes,del grupo objetivo (escoger las caracteristicas del usuario)

Hacer el grupo focal, lleva entre 1:30 a 2 horas. Por lo general documentado (video, fotos, apuntes),
luego se realiza transcripcion y andlisis.

e Analizary reportar los resultados, mostrar las opiniones mas importantes, ilustrar por temas el
marco de opiniones.

FOCUS GROUP/GRUPOS FOCALES

Limitaciones

234 e Silos participantes no tienen experiencia con el producto, no hay grandes resultados.
e Losresultados depende de los participantes y sus personalidades. Depende del manejo del
moderador.




METODOS PARA CONOCER
AL USUARIO

DCU/DCP/UCD

ENTREVISTAS

Son consultas cara a cara que pueden ser Utiles para entender la percepcién de los consumidores,
opiniones, motivaciones y preocupacion con el desempefio de productos y servicios, o también el
conocimiento de un experto en el campo.

Cuando?

e Provee de conocimiento y ayuda a comprender mejor un determinado
fenémeno/contexto/problema

e  Puede ser utilizada en las diferentes fases del proceso de desarrollo de producto.

e Investigacion: Informacion contextual sobre productos o sobre problemas

e Comprobacion: Probando conceptos, para la retroalimentacion correspondiente.

e Cuando el desarrollo del producto, no es completamente nuevo para los usuarios.
——

ENTREVISTAS

Cémo?

e Hacer unaguiadel tema. Que abarque todos los temas relevante.
e Relacionar las respuestas y retroalimentacion del entrevistado.

Tips
e Atmosfera relajada sin distractores y proveer de refrescos/café/caramelos/etc.
e Empezar con temas generales del tema a tratar.
e Distribuir los temas durante el tiempo concedido
e Sise utiliza apoyo, que sea de buena calidad.
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ENTREVISTAS

Posible proceso

Hacer una guia, incluir una lista de temas, basado en la investigacién previa.

Invitar los correctos entrevistados, Dependiendo del objetivo, entre 3y 8 personas.

Realizar las entrevistas, por lo menos una hora de entrevista, y se debe grabar (solicitar permiso
para hacerlo).

Hacer la transcripcion o hacer un sumario de notas

Analizar la transcripcién o el sumario de notas y realizar las conclusiones.

ENTREVISTAS

Limitaciones

e Los entrevistados sélo pueden responder cosas del tema que conocen a consciencia.
e Losresultados dependen de las habilidades del entrevistador.
e Losresultados son cualitativos no cuantitativos.

ENTREVISTAS

https://www.youtube.com/watch?v=uTzQEfPr7L 0&t=14s

https://www.youtube.com/watch?v=tOEJToVU_I0




METODOS PARA CONOCER
AL USUARIO

DCU/DCP/UCD

CUSTOMER JOURNEY/DIARIO DEL CONSUMIDOR

e ElDiario del consumidor ayuda a tener percepciones en todas las etapas que atraviesa
el consumidor mientras experimenta el uso de un producto o servicio.

Cuando?

e Sepuede utilizar durante todo el proceso del proyecto.

e Eneliniciodel proyecto a través de la investigacion que te guia hacia el diario del consumidor;
una representacion grafica de las etapas que el consumidor atraviesa.

e Durante las fases posteriores del proyecto el diario del consumidor ayuda a encontrar informacién
faltante.

CUSTOMER JOURNEY/DIARIO DEL CONSUMIDOR

Cémo?

e Coneldiariodel consumidor se gana un entendimiento profundo del proceso que los usuarios
atraviesan cuando utilizan productos o servicios para alcanzar su objetivo.

e Unadelasfallas comunes de los disefiadores es que se desarrollan puntos de disefio, es decir
elementos puntuales que muchas veces trabajan bien individualmente pero en conjunto tiene
fallas, este método ayuda para que esto no suceda, y no exista experiencias indeseadas entre el
producto o servicio y el usuario.

e Eldiario del consumidor ayuda a considerar experiencias complejas y proponer disefio de
productos o servicios que generen valor al usuario y a la empresa que provee este tipo de servicios.
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CUSTOMER JOURNEY/DIARIO DEL CONSUMIDOR

Posible proceso

1. Determinar el tipo de consumidor/usuario y justificar las razones por la cual se eligié. Describirlo
de lamanera mas precisa posible y explicar como se conoce esta informacion (investigacion).

2.  Mapear las etapas que atraviesa el consumidor en un axis horizontal. Tomar el punto de vista
del usuario, mapear las actividades.

3. Realizar preguntas en el eje vertical: cuales son los objetivos de los usuarios? Qué hace el usuario?
Desde el punto de vista del usuario, qué funciona? Qué no funciona? Qué emociones experimenta
através de las actividades?

4.  Adicionar cualquier pregunta que sea necesaria para el desarrollo del proyecto, por ejemplo:
qué tipo de objetos estd utilizando el usuario? Cudles son los elementos puntuales que el usuario
encuentra?

—

CUSTOMER JOURNEY/DIARIO DEL CONSUMIDOR

5.

Tips

Contesta todas las preguntas de cada etapa, preferiblemente desde un acercamiento
interdisciplinario.

Deja para el final del ejercicio el mapeo de elementos puntuales. No enfocarse demasiado en las
necesidades de uso, sino como les gustaria utilizar.

Utilizar el eje vertical de manera flexible.

Usar diferentes formatos visuales.

Pedir a los usuarios que mapeen su propia jornada, que ellos definan las etapas, preguntales como
perciben su experiencia de uso?, pero no limitarse al lado emocional.

Combinar en la investigacion datos cuantitativos y cualitativos.

Utilizar el método en diferentes etapas del proyecto.




METODOS PARA CONOCER
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DCU/DCP/UCD

MAPA PERCEPTUAL

Son representaciones visuales sobre lo que piensan los consumidores acerca de productos
y marcas.

e Ayuda aevaluar como el consumidor/usuario percibe tu producto o marca en relacion
con lade los competidores.
Cuando?
e Esunaherramienta Gtil para construir una estrategia de marketing efectiva.
e Sepuede utilizar para productos existentes y para nuevos productos.
o Paralos existentes, ayuda
alaevaluacion de fortalezas y debilidades respecto a la competencia. Se puede encontrar fuentes
y ventajas para la competitividad de la compaiia.
o Paralos nuevos productos o marcas, esta herramienta nos ayuda a identificar oportunidades de mercado.
—

MAPA PERCEPTUAL

Cémo?

Para desarrollar esta herramienta no se requiere mucha experticia ni experiencia.
Se requiere objetividad al colocar la informacion.

Si ladisposicion es cercana es indicador de una intensa competitividad, por el contrario si se
encuentran lejos, la competencia entre ellos es menor.
Lugares en el mapa donde no hay marcas ni productos, demuestra una brecha de competencia, lo

que se traduce en oportunidades para la propuesta, si es que los consumidores estan interesados.
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MAPA PERCEPTUAL

Posible proceso

1. Identificar los atributos, por ejemplo precio e innovacion.

2. ldentificar los productos/marcas competidoras.

3. Preguntar alos posibles usuarios/consumidores calificar cada producto/marca con respecto a los
atributos.

4.  Consultar alos posibles usuarios/consumidores cuan importante son estos atributos.

5. Comenzar con los atributos mas importantes y colocar los resultados de los pasos 3y 4 en el mapa.
Repetir con otro par de atributos.

—

MAPA PERCEPTUAL

Limitaciones
e Solo se pueden representar dos atributos por vez en el mapa, si existen mas atributos se deben
realizar algunos mapas.
e Un mapa perceptual representa la percepcién de una marca/producto en un especifico punto en el
tiempo. Tienen que ser actualizados regularmente, particularmente si el mercado es cambiante.
e Estaherramienta puede indicar oportunidades, pero no muestra por cuanto tiempo esa
oportunidad permanecerd o si la organizacion esta en la capacidad de desarrollarla.
—

MAPA PERCEPTUAL

Esquema ejemplo

Caabckadd (-}
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CONTEXTMAPPING/MAPA DE CONTEXTO

Es un acercamiento desde el disefio centrado en el usuario que envuelve al usuario como “experto en su
experiencia”. Proveyendo al usuario de herramientas, el o ella pueden expresar su experiencia personal en
donde un producto o un servicio juega unrol.

Cuando?

e Esmejor usar este método en la etapa de de pre-concepto, donde hay la posibilidad de encontrar
nuevas oportunidades.

e Apartedelosinsights sobre el proyecto, hay varios resultados, incluyendo personas, estrategias de
innovacion, nuevas percepciones sobre segmentos de mercado, entre otros.

CONTEXTMAPPING/MAPA DE CONTEXTO

e Seutiliza herramientas para que los usuarios puedan expresar sus experiencias de manera ltdicay
de la misma manera puedan estar mas conscientes de su experiencia.

e Seles pide que hagan un mapa del contexto en el que utilizan el objeto o servicio, esto les permite
expresar los objetivos, motivaciones, significados, necesidades y practicas.

Cémo?

e Antes de empezar, es mejor conocer o participar de una sesion, para entender que envuelve este
método.

e Alhaber hecho una previa te permite empatizar con tus participantes cuando realices tu sesién,

e También es necesario planificar con anticipacién tu mapa de contexto, porque puede ser dificil
encontrar participantes, tiempo y un espacio para desarrollarlo.

ANNEXES
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CONTEXTMAPPING/MAPA DE CONTEXTO

Posible proceso

1. Preparacién
1.1.  Definir el temay planificar las actividades
1.2.  Capturar tus pre-conceptos en un mapa mental.
1.3. Realizar una investigacion previa.
1.4.  Puedes entregar informacion previa a los participantes para que se sensibilicen ante el tema planteado. Esto

permite que analisen y reflexionen sobre sus experiencias alrededor del tema.

2. Durantelasesion
2.1.  Grabarlasesion en video o audio
2.2.  Hacer varios ejercicios. Es posible también entablar una conversacion en base a los materiales de estimulo.
2.3. Hacer preguntas como: Cémo te sientes con esto? Que significado tiene para ti?
2.4. Escribe lo que percibiste inmediatamente después de la sesion.

—

CONTEXTMAPPING/MAPA DE CONTEXTO

3. Anadlisis
3.1. Después de la sesion, analiza los hallazgos para encontrar patrones y posibles direcciones para el disefio. Para
este fin selecciona frases de las transcripciones . Debes crear un entorno visual muy rico de interpretaciones
y categorias para analizar.
4. Comunicacion
4.1.  Loshallazgos o resultados tienen que ser comunicados a los miembros del equipo, o al comitente.
4.2. La buena comunicacién de los resultados es necesaria, porque ayuda a la generacion de ideas, desarrollo de
concepto y el desarrollo del proyecto.
—

CONTEXTMAPPING/MAPA DE CONTEXTO

Tips

El término contexto es definido como la situacion en la cual un producto o servicio es utilizado.
Todos los aspectos que influencian la experiencia del uso del producto o servicio son considerados
valiosos. Pueden ser aspectos sociales, culturales o fisicos asi como el estado interno de los
usuarios, sentimientos, estado mental y mas.

Este método permite a través de la informacién adquirida, generar una guia para el equipo de
disefo. Permite al equipo generar una estructura, reconocer barreras y oportunidades.

Es inspiracién no validacion.




METODOS PARA CONOCER
AL USUARIO

DCU/DCP/UCD

ANALISIS SWOT/FODA

e Esunmétodo que ayuda a analizar sistematicamente la posicién de una compafia/propuesta.
e Fomenta el desarrollo de un plan estratégico para la propuesta.

Cuando?

e Selorealizaen etapas tempranas del proceso de innovacion.

e (FODA) Fortalezas y Debilidades, representan factores internos de la compania/proyecto

e Oportunidades y Amenazas, representan factores externos que influencian a la propuesta.
(competencia)

e Seconstruyen bloques de informacion que generan areas de investigacion.

ANALISIS SWOT/FODA

Cémo?

e Depende de un buen entendimiento de los distintos factores que influyen
en el compania/proyecto.
e Serealiza con un equipo multidisciplinario.
e Andlisis externo, comprende el entendimiento del mercado actual, los usuarios, los competidores,
productos y servicios similares. Buscar amenazas y oportunidades de la compaiia/proyecto.
e Andlisis interno, realizarlo objetivamente y con conocimiento a profundidad
de la compania/proyecto. Comprensién de las fortalezas y debilidades que tiene
la compania/proyecto.

ANNEXES

N
N
w



244

ANALISIS SWOT/FODA

Tips

e Formular las amenazas como oportunidades, proyectando hacia la innovacion.
e Lasoportunidades se crean, no se encuentran facilmente.

Limitaciones

e EIFODA ayuda a un andlisis previo, que genera areas de investigacién y profundizacién en algunos
puntos.

ANALISIS SWOT/FODA

Posible proceso

1. Determinar el alcance del entorno competitivo de la compania/proyecto. Determinar en qué lugar
y tipo se la encuentra.

2. Realizar el andlisis externo con preguntas como: Cudles son las tendencias en el mercado actual?
Cuadles son las necesidades y frustraciones de las personas con los productos actuales? Cuales son
las tendencias econémicas y socioculturales que prevalecen? Utilizar temas como: demografia,
econdmico, politico, ecolédgico, sociocultural, desarrollo tecnoldgico.

3. Comparar las fortalezas y debilidades de la compania/proyecto con los competidores.

Centrarse en las fortalezas, no prestar mucha atencién a las debilidades;
se busca oportunidades y no obstaculos.

4.  Sistematizar en la matriz SWOT/FODA.

ANALISIS SWOT/FODA

Matriz

«EETELELER

HERIIRARF -




Métodos para conocer
al usuario

PERSONAS

PERSONAS

Es un método que representa un arquetipo de un usuario, describiendo y
visualizando su comportamiento, valores y necesidades. Este método ayuda a
entender y comunicar este comportamiento, valores y necesidades de la vida real
en el proyecto de Disefio.

Cuando?

e |ainvestigacion sobre el usuario estd terminada, se utiliza para resumir y comunicar lo que se ha
encontrado.

e Se puede utilizar durante la conceptualizacién, o cuando se realiza la evaluacion con los miembros
del equipo y los grupos objetivos que envuelven al proyecto.

e Se utiliza para tener un entendimiento consistente de los usuarios, sus valores y necesidades.

ANNEXES
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Como?

PERSONAS

e Recoger informacién acerca de los probables usuarios, haciendo investigacién cualitativa, usando
técnicas de mapas de contexto, entrevistas y observacién.

e En base a esta informacion se construye el conocimiento sobre los posibles usuarios: patrones de
comportamiento, puntos en comun, particularidades y diferencias; se debe incluir todo tipo de
detalles.

e Se agrupan los usuarios en base a sus similitudes y asi se construye los arquetipos de usuarios que
representa un grupo especifico.

e Cuando las caracteristicas de los representantes estan claras, se pueden visualizar, nombrar y
describir.

e Usualmente un numero limitado de Personas por proyecto, cerca de tres o cinco es suficiente.

PERSONAS

Posible proceso

. Recolectar a una gran cantidad de informacion y detalles acerca de los posibles usuarios.
2. Seleccionar las caracteristicas que son las mas representativas del grupo objetivo y las mas relevantes para

el proyecto.
3. Crearde3ab5Personas:

a. Daracadaunaunnombre

b.  Escoger un formato por Persona para asegurar una buena visién global de cada una.

c.  Utilizar texto y la foto de una persona que representa el arquetipo de usuario, ademas de imagenes
de su contexto material, ademas de frases relevantes de usuario.

d. Incluir algunos datos demograficos como la edad, educacién, trabajo, etnia, religion y status de
familia.

e. Incluir sus responsabilidades y objetivos.

Tips

PERSONAS

Limitaciones

No puede ser utilizada independiente. Se necesita personas reales para testeary
evaluar el disefio.

e Se pueden utilizar las personas para hacer storyboards.
e Ayuda para enfocarse en un usuario especifico.




USUARIO

TIPOS DE USUARIOS

DEFINICION

Segun la RAE:
1. adj. Que usa algo. U. m. c. s.

2. adj. Der. Dicho de una persona: Que tiene derecho de usar de una cosa ajena con cierta
3. adj. Der. Dicho de una persona: Que, por concesién gubernativa o por otro titulo legitimo,

goza un aprovechamiento de aguas derivadas de corriente publica. U. t. c. s.

S.

. adj. Que consume.
. m. y f. Persona que adquiere productos de consumo o utiliza ciertos servicios.

ANNEXES
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USUARIO INDIRECTO

PERSONA QUE N 0

VA A INTERACTUAR
DIRECTAMENTE CON
EL OBJETO O SERVICIO.

USUARIO EXPERTO

PERSONA QUE
CONOCE DE LA
ACTIVIDAD DESDE
VARIOS ASPECTOS, A
VECES TECNICOS,
CONOCEN COMO
DEBE FUNCIONAR UN
OBJETO.

USUARIO EXTREMO

AQUELLAS
PERSONAS QUE
TIENEN UN

COMPORTAMIENTO
POCO COMUN
RESPECTO AL
CONSUMO 0 USO
DE UN SERVICIO Y
SE ALEJAN DE UN
USUARIO COMUN.




LISTA DE REQUERIMIENTOS

e Unalista de requerimientos muestra las caracteristicas importantes que la propuesta de disefio
debe alcanzar para ser exitosa.

e Describe concretamente los objetivos de disefio y puede ser utilizado para escoger las ideas
de las propuestas.

Cuando?

e Lalistade requerimientos es redactada en base al andlisis de toda la informacién revisada sobre el
problema de disefio.

e Unproducto es “bueno” en la medida en que cumple con la lista de requerimientos.

e Lalistade requerimientos va evolucionando durante el proceso de desarrollo del producto
mientras que la propuesta se va volviendo mas concreta y detallada.

LISTA DE REQUERIMIENTOS

Cémo?

Es necesario crear una estructura que te ayude a encontrar la solucién.

Al principio servira como una check list.

Se debe buscar mas informacion para asegurar requerimientos validos y concretos.

En el proceso nuevas perspectivas sobre el problema de disefio van generando nuevos
requerimientos. Por esto los requerimientos deben ser revisados, actualizados o cambiados
si fuera necesario.

ANNEXES
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LISTA DE REQUERIMIENTOS

Tips
e Definir en términos numéricos, cuantificables.
e Mencionar las fuentes de donde se saca la informacion.
e Darle unaestructura numérica para poder referenciarlos.
e  Usar mas de una check list para complementarlas.
Limitaciones
e Pasar mucho tiempo en la lista de requerimientos puede perjudicar la fase creativa.
e Procesoiterativo.
—

LISTA DE REQUERIMIENTOS

Posible proceso

N

Realizar una estructura basada una check list para generar los requerimientos.
Definir tantos requerimientos como fuera posible.
Identificar la carencia de conocimiento, que necesita ser reunida mediante investigacion.

o Determinar valores en términos de caracteristicas observables o cuantificables.

o Hacer unadistincién entre demandas (deben ser alcanzadas) y deseos (ideas o propuestas).
Eliminar requerimientos que son parecidos o que no ayudan a escoger entre propuestas. Definir si existe
una jerarquia en los requerimientos.

Procurar que:

o  Cadarequerimiento debe ser valido

o Noserredundante

o  Debe ser concisa

o Sean factibles y operativos




DEFINICION DEL PROBLEMA

e Paraempezar atrabajar es necesario asegurarse que se va a trabajar sobre el problema correcto.
Cuando?

e Alfinal de lafase de andlisis del problema.

e Sondefinidos de acuerdo al duefio del problema.

e Esladescripcion del estado actual de una situacién, sumandole todas las causas que lo provocany
la situacion deseable.

Cémo?

e Definiendo correctamente el problema.

DEFINICION DEL PROBLEMA

Tips
e Hacerunajerarquia de problemas . Empezar con un grande y dividirlo en pequefios pensando en
causas y efecto.
e Elproblema puede ser reformulado como una oportunidad, para motivar al equipo.

Limitaciones

Definir el problema no lo resuelve.

DEFINICION DEL PROBLEMA

Posible proceso

e Responder las siguientes preguntas puede ayudar de definir el problema.
Cudl es el problema?
Quien tiene el problema?
Cuales son los factores relevantes del contexto?
Cuales son los objetivos?
Cuadles son los efectos secundarios a ser evitados?
o Qué acciones son admisibles?
e Elresultado es una descripcion estructurada del problema de disefio. Con una clara descripcién de

la situacion deseaday la posible direccién.

0 O O O o
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CONCEPTO DE DISENO

CONCEPTO?

Idea, representacion mental de una realidad, un objeto o algo similar.
Opinion, juicio, idea que se tiene sobre algo.

Aspecto, calidad, titulo.

Idea que concibe o forma el entendimiento

Determinar algo en la mente después de examinadas las circunstancias

CONCEPTO DE DISENO

FORMA
e Caracteristicas formales (accidentes y cualidades).
e Caracteristicas connotativas del objeto.
e Materialidad.
e Principios de configuracion de disefio (Leyes de la Gestal, elementos de

ordenamiento).
FUNCION

e Caracteristicas denotativas del objeto.
e Caracteristicas formales: Arquetipo (modelo mental), (calidad).




Denotacion

Connotacion
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SCAMPER

Es un método creativo que puede ayudar a crear ideas a través de la aplicacion de siete
heuristicas (conjunto de métodos o técnicas para resolver problemas): sustituir,
combinar, adaptar, modificar, poner en otro uso, eliminar y reservar.

Cuando?

e SCAMPER se utiliza en una etapa tardia de la generacion de ideas, cuando las ideas
iniciales o los conceptos ya existen.

e Este método se utiliza cuando se han agotado las ideas.
Se van creando posibilidades con SCAMPER, sin considerar factibilidad o
relevancia, se pueden crear ideas inesperadas, o pasos para nuevas ideas.

e Este método se utiliza como complemento a la lluvia de ideas.

SCAMPER

Como?

e Cuando se utiliza este método, se va a confrontar cada idea de producto o
concepto con los 7 heuristicos, preguntando un nimero de preguntas por método.
e Después de generar un numero satisfactorio de nuevas ideas se puede proceder a
agrupar las ideas, para seleccionar las mas prometedoras y proceder a detallarlas.
e Sustituir (S)
o Qué puede ser sustituido en la idea o concepto para mejorarlo?

o Qué materiales o recursos pueden ser sustituidos o cambiados?
o Qué otro producto o proceso puede ser utilizado para alcanzar el mismo objetivo?

SCAMPER

Como?
e Combinar

o Qué puede ser combinado para mejorar la idea o concepto?
o Que puede pasar si se combina un producto con otro para crear algo nuevo?
o Qué pasa si se combina los propdsitos u objetivos de la idea o concepto?

e Adaptar

o Qué aspectos de la idea o concepto se pueden adaptar para mejorar la idea o concepto?
o Cémo se podria adaptar o ajustar el producto para que sirva para otro propdsito?
o Qué otra cosa es como tu producto que se podria adaptar?




SCAMPER

Cémo?
e Modificar

o Cbémo podrias modificar la idea o concepto mejorarla?
o Cémo podrias cambiar la forma, apariencia de tu idea o concepto?
o Qué podria pasar si se magnifica o minimiza el tamafio?

e Poner enotro uso

Cémo laidea o concepto se podria poner en otro uso?

Se podria utilizar esta idea o concepto en otro lugar, tal vez en otra industria?
Cémo se comportara de diferente el producto en otro entorno?

Se podra reciclar la basura para realizar algo nuevo?

O O O O

SCAMPER

Como?
e Eliminar

o Qué aspectos de la idea o concepto pueden ser eliminados?
o Como se puede simplificar la idea o concepto?
o Qué caracteristicas, partes o reglas se podrian eliminar?

e Reservar

o Qué aspectos de laidea o concepto pueden ser reservados?
o Qué pasaria si se reserva el proceso de uso? O si se cambia la secuencia de uso?
o Qué pasaria si deberias hacer lo exactamente opuesto a lo que se pretende con la idea o concepto?

SCAMPER

Limitaciones
e Este método es efectivo dependiendo de la disposicion del disefiador.
Tips

e Este método deberia estar constantemente en el pensamiento creativo, este tipo
de preguntas deberian pasar todo el tiempo en la cabeza del disefiador.

e Eléxito de este método esta en lo desafiante de las preguntas, el desafio a la
creatividad del disefiador.

e Evitar las criticas a los resultados obtenidos, y a la sideas ireales.
Cambiar de actitud para la etapa de eleccidn de alternativas, fase de evaluaciony
seleccion.

ANNEXES
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ANALOGIAS Y METAFORAS

Podemos usar las analogias y las metéaforas para buscar inspiracion .
Cuando?

Durante la generacion de ideas.

Las analogias son utilizadas para la conceptualizacion, empezando por la clara
definicion de un problema.

Se pueden utilizar analogias cercanas o lejanas al problema.

Las metaforas son utilizadas para encuadrar el problemay analizar.

Son utilizadas para comunicar mensajes particulares a los usuarios.

Al utilizar metaforas la inspiracion deberia ser posible relacionar.

ANALOGIAS Y METAFORAS

Como?

e Buscar material que nos inspire.
Si queremos mas creatividad, podemos buscar en dominios lejanos.

e Cuando se encuentre el material, cuestionarse porque se asocia este recurso
de inspiracion con la propuesta de disefio.

e Luego se decide cual se va aimplementar, analogia o metafora en la nueva
solucién de disefio.

e Cuando se realice analogias tener cuidado en no copiar o trasladar los atributos a
la solucion de disefio.

e Buscar cambiary potenciar las soluciones a través de la abstraccion y
transformacion.

ANALOGIAS Y METAFORAS

Posible proceso

e Encuadre
o Analogia: el problema de disefio a ser resuelto.
o Metafora: cualidades de la experiencia que se quiere brindar al usuario a través de la solucién del
problema de disefio.
e Blsqueda
o Analogia: situaciones o ejemplos donde el problema haya sido resuelto exitosamente.
o Metafora: concreta de una entidad que tenga las cualidades que se quiere transmitir.
e Aplicacién
o Analogia: Recuperary procesar los recursos del campo de inspiracion. Abstraer, transformary
transferir a la solucién del problema de disefio.
o  Metafora: Recuperar los recursos del campo de inspiracion. Abstraer la esencia de las propiedades.
Transformarlas para la aplicacién en la solucién del problema.




ANALOGIAS Y METAFORAS

Limitaciones

e Puede llevar mucho tiempo encontrar e identificar las fuentes adecuadas de
inspiracion e informacion.
e Identificar si este recurso puede ser utilizado en el proyecto de disefio.

Tips

e Utilizar analogias cercanas y lejanas, el exito esta en la abstraccion y
transformacion.

e Buscar las cualidades que se quiere enfatizar en el objeto para el uso de las
metaforas. Trabajar en las referencias, hacerlas sutiles y no tan obvias.

ANALOGIAS Y METAFORAS

ANNEXES



BRAINWRITING AND BRAIN DRAWING

Es una alternativa a la lluvia de ideas, y se dibuja o escribe en un papel. Este papel se lo
pasa varias veces a los miembros del equipo para que se construyan ideas o se aporten
a lasideas del grupo. Como en la lluvia de ideas se asume que la cantidad lleva a la
calidad. (Mientras mas se aporte y se trabaje, mejor es el resultado)

Cuando?

e Estos métodos son Utiles para la construccion y generacion de ideas.
e Sedebe evitar las criticas prematuras.
e Lalista de requerimientos puede ser temporalmente olvidada.

BRAINWRITING AND BRAIN DRAWING
Como?

e Lascriticas deben ser pospuestas: se trata de no pensar en la utilidad nien la
factibilidad.

Esto ayudara a tener respuestas inesperadas.

Mediar para que los participantes no se sientan ni atacados ni olvidados.
Expresar cualquier idea que se nos presente, mientras mas descabellada mejor.
Busca combinary mejoras a las ideas.

Generar un ambiente seguro para los participantes.

Proponer la mayor cantidad de ideas para que el equipo pueda trabajar. En este
caso la cantidad genera calidad.
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BRAINWRITING AND BRAIN DRAWING

Posible proceso

Definir el problema.
Divergir del problema.
e Brainwriting

o 6x3x5 (3) participantes, (6 ideas), (5 minutos) 18 ideas en 30 min.
o  Cada participante escribe la idea en 5 minutos y se la va pasando al siguiente participante.

e Braindrawing
o Cada participante dibuja la idea durante 3 minutos y se pasa a sus compaiieros de equipo para que
aporten o aumenten ideas al dibujo inicial. Este proceso se puede hacer varias veces.

e Haceruninventario, evaluary agrupar las ideas. Escoger con criterio las mejores.
Escoger ideas o grupos de ideas para la siguiente fase del proceso de disefio.

BRAINWRITING AND BRAIN DRAWING

Limitaciones

e Utilizados para problemas relativamente simples.
e Expresarycomunicar las ideas a través del dibujo

Tips

No criticar los resultados obtenidos.

e Hacer un break entre sesiones.
Cambiar de actitud para la etapa de eleccion de alternativas, fase de evaluaciony
seleccidn.

ANNEXES
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Wucius Wong “El diseno es un proceso de creacion
visual con un proposito. A diferencia de la pintura
y de la escultura, que son la realizacion de las visiones
personales y los suenos de un artista, el diseno cubre
exigencias practicas.”

‘Un buen diseno es la mejor expresion visual de la
esencia de "algo” ya sea esto un mensaje o un producto,
el disenador debe buscar la mejor manera de que ese
‘algo” sea conformado, fabricado distribuido, usado
\_ y relacionado con su ambiente. Estética y funcional”’ Y,

Hay que dominar el lenguaje
visual, este es la base de la
creacion del diseno, existen

reglas, conceptos y principios
para la organizacion visual.

Diseno bi-dimensional

\4

. Son elementos gobierna la ubicacion y la interrelacion de las
elementos de relacion -2
formas en un diseno.

2> Direccion La direccion de una forma depende de como esta relacionada con el
) observador, con el marco que la contiene o con otras formas cercanas.

L5 . La posicion de una forma es juzgada por su relacion respecto al
Posicién
cuadro o la estructura.




Diseno bi-dimensional

El diseno bi-dimensional, concierne a la creacion de un mundo
bi-dimensional mediante esfuerzos conscientes de organizacion
de los diversos elementos, su principal objetivo es establece una
armonia y un orden visual o generar una excitacion visual dotada

de un proposito.

!

v

(elementos conceptuales }"( No son visibles, no existen, de hecho solo parecen estar presentes. )

Es el elemento geomeétrico que indica posicion, no tiene dimension
(largo, ancho o profundidad), no tiene un lugar espacialmente. Es el
inicio y final de una linea y es el encuentro de dos lineas. Su posicion se
determina por un conjunto ordenado de coordenadas.

Es el bloque de construccion fundamental de todos los elementos

y principios de comunicacion visual. Es el mas puro y simple de los
elementos geometricos del vocabulario del diseno, componente
esencial de la geometria, la fisica, los graficos vectorriales y otros
campos analogos.

Fenomeno abstracto que no puede verse ni tocarse. Puede aparecer
solo, identificado por su propia presencia o como una serie de puntos
crea una linea; una masa de puntos crea un volumen.

Diseno bi-dimensional

Y

Cuando los elementos conceptuales se hacen visibles, tienen

( elementos visuales

}_, forma, medida, color y textura. Los elementos visuales forman
la parte mas prominente de un diseno, porque son lo que

- o

(Todo loque puedaservisto posee una forma que aporta laidentificacion

:

Fg;r:gy *"’(Una forma es reconocida como un punto porque es pequena.

realmente vemos.

T

Todas las formas tienen un tamano. El tamano es relativo si lo
describimos en términos de magnitud y de pequenez, pero asimismo es
fisicamente mensurable.

N

principal en nuestra percepcion.

NI N

La pequenez, desde luego, es relativa. Una forma puede parecer

L,/ bastante grande cuando esta contenida dentro de un marco
pequeno, pero la misma forma puede parecer muy pequena si es
colocada dentro de un marco mucho mayor.

N

La forma mas comun de un punto es la de un circulo simple,
compacto, carente de angulos y de direccion. Sin embargo, un
punto puede ser cuadrado, triangular, oval o incluso de una forma
irregular, por lo general simple.

>

T
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Diseno bi-dimensional

v

/,,

™ e N

[\ elementos conceptuales /]F-’\]\ No sonvisibles, no existen, de hecho solo parecen estar presentes. /]

VR Es el recorrido de una linea en movimiento se convierte en plano. Tiene
L\ Plano /H largo y ancho, pero no grosor, posee posicion y direccion, limitado por
[ lineas, define los limites extremos de un volumen.

( N

_ )

H\ Se define por limite y area |

/,
Contorno o aspecto espacial, o la configuracion superficial caracteristicas
de una cosa; silueta o contorno.

_ )

| = g

.
\

~
»\ Es bidimensional, y se define por una linea de contorno que lo encierra . /\

.
\

"-’\\ Tiene largo y ancho pero nunca profundidad. \

J

Los planos basicos son el triangulo, el cuadrado vy el circulo, todas las
- demas formas que son complejas derivan de estas tres.

o J

Diseno bi-dimensional

l

- B

‘//
‘\
-

N
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Y, \leseno: Y,

Ve
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\\principal en nuestra percepcion. Y,
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Lasformas mas pequenas, que son representadas, con variaciones,

o sin ellas, para producir una forma mayor, se denominan modulo.
/

/

Un modulo puede estar compuesto de elementos mas pequenos
que se denomina submaodulos
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P

Una unidad mayor puede estar hecha por dos o mas moédulos en

relacion constante o aparecer frecuentemente en un disefno, se
llama supermaodulos.
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Diseno bi-dimensional

y Cuando los elementos conceptuales se hacen visibles, tienen
) forma, medida, color y textura. Los elementos visuales forman
elementos visuales . ; N
la parte mas prominente de un diseno, porque son lo que
realmente vemos.

( Textura J"(Se refiere a las cercanias de la superficie, de una forma. )

Forma Todo lo que pueda servisto posee unaforma que aportalaidentificacion j

principal en nuestra percepcion.

Sensacion de delgadez es relativa
Formay | Suancho es estrecho
linea Su longitud es prominente

Hay linea conceptual, sucesion de puntos

La forma total Apariencia general, recta curva, quebrada, irregular
o trazada a mano.

El cuerpo. Tiene ancho, su cuerpo queda contenido entre ambos
> bordes. Las formas formas de los bordes y la relacion entre ambos
determinan la forma del cuerpo.

Las extremidades. Si la linea es ancha, la forma de sus extremos
> puede convertirse en prominente. Pueden ser cuadrados,
redondos, puntiagudos o de cualquier otra forma simple.

Diseno bi-dimensional

v

[elementos conceptuales }-’[No son visibles, no existen, de hecho solo parecen estar presentes. )

El movimiento de un punto se convierte en una linea, Una linea es una
serie infinita de puntos. Forma los bordes de un plano y esta limitada por

puntos.

Desde el punto de vista de la geometria, una linea posee longitud, pero
no anchura, posee dimensiones, tiene posicion y direccion.

Una linea es la conexion entre dos puntos, o la trayectoria que recorre un
punto en movimiento.

Las lineas aparecen en los bordes de los objetos y alli donde convergen
dos planos.

Graficamente, las lineas pueden tener muy distinto grosor; este, junto
con la textura y la trayectoria del trazo, determina su presencia visual.

{Pueden ser rectas o curvas, continuas o a trazos. j

Una grafica es una linea ascendente y descendente que describe
los cambios a lo largo del tiempo, como sucede con las ondas que
representan el latido de un corazén o una senal de audio.

Cuando una linea alcanza un cierto grosor, se convierte en un plano. Las
lineas se multiplican para describir volumenes, planos y texturas.
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Métodos de comprobacion

DCU/DCP/HCD

Evaluacion del concepto de producto

Sirve para entender como los posibles usuarios o los grupos objetivos valoran
tu concepto de disefio. Esto permitira determinar que aspectos deberan ser
264 optimizado.

Cuando?

Este método toma lugar a través del proceso de disefo.
Frecuentemente se utiliza en el inicio del proceso cuando se tienen gran nimero
de ideas y conceptos de producto.

e Optimizacion del concepto toma lugar cerca del final del proceso de disefio,
cuando los aspectos del concepto necesitan ser mejorados.




Evaluacion del concepto de producto

Ve

Como?

e Por lo general las evaluaciones se las realizan en entornos controlados, donde un panel de
personas juzgan los conceptos en base a una lista predeterminado de requerimientos.

e Para la optimizacién de conceptos se toma en cuenta partes o elementos del producto. Para
esto se puede utilizar: Conceptos textuales (escenarios, como las personas usarian el objeto, o
enumerar los aspectos del producto) Conceptos pictogréficos (representaciones gréficas de las
ideas del producto), animaciones (representaciones del producto o el escenario), mock-ups
(modelos 3D)

Evaluacion del concepto de producto

Posible proceso

1. Describir el objetivo de la evaluacion del concepto de producto

2. Determinar qué tipo de evaluacion del concepto de producto se quiere realizar,
por ejemplo entrevistas personales, focus groups o grupos de discusioén.

3. Crear las representaciones adecuadas del concepto.

4. Concebir un plan: objetivos y tipo de evaluacién, descripcion de los participantes, aspectos
del concepto que se quiere evaluar, descripcién del entorno donde se realizara la evaluacion,
un plan de cémo se analizaran los resultados.

5. Buscar e invitar a los participantes.

6. Crear el ambiente de evaluacion, incluir el equipo para recopilar informacién (camara, video).

7. Realizar la evaluacion. Analizar los resultados, y mostrar los resultados.

Evaluacién del concepto de producto

Tips

e Esimportante la seleccién de los participantes, seran parte de los grupos de
usuarios objetivos.
Se pueden seleccionar basados en caracteristicas socioculturales o demogréficas.
Se debe tomar en cuenta el conocimiento del usuario sobre la tipologia del
producto. Se puede preguntar experiencias previas con objetos similares.
Tener en cuenta aspectos psicoldgicos relacionados a la innovacion o tolerancia.
Otro elemento que se debe analizar es el grado de conservador o innovador de los
participantes.

e Proveer a los participantes con algin incentivo o compensacion.
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Métodos de comprobacion

DCU/DCP/HCD

Medicion de emocién (PREMO)

PREMO es un instrumento no-verbal y de auto-informacion que mide la
respuesta emocional de los usuario hacia los productos.

Cuando?

e PREMO ayuda a responder interrogantes: qué emociones son evocadas por estimulos como
productos, packaging o fragancias?

e Se pueden utilizar en varias etapas para comprobar impacto emocional de productos existentes
0 nuevos conceptos de productos. Los participan utilizan personajes animados para expresar
sus respuestas emocionales.

e PREMO mide 12 emociones, seis positivas y seis negativas, el resultado es un perfil emocional
detallado.

Medicion de emocién (PREMO)

Como?

e El método ha sido desarrollado para disefiadores que no tienen experiencia midiendo
respuestas emocionales a productos o conceptos de productos.
Esta funciona en una plataforma online que permite la generacién de informacién cuantitativa
Se requiere algo de experiencia y conocimiento para el andlisis de esta informacion.
Los resultados pueden ser utilizados para diferentes objetivos, como un input para el disefio de
un nuevo producto, o para formular puntos de referencia emocionales, o para la selecciéon de
conceptos de disefio.

e Se utiliza como método de comunicacion en equipos de disefio para alcanzar un conocimiento
compartido del impacto emocional de determinado producto.




Medicion de emocién (PREMO)

Posible proceso

1. Se puede disefar plantillas para medir emociones en la plataforma online.
2. La plataforma incluye un médulo de disefio y uno de experimentacion.
a. Mddulo de disefio
i. Creatu propia plantilla, cargando los estimulos (texto o imagenes) que se quiere
medir.
ii.  Selecciona las emociones que se quiere medir.
iii. Determina el lenguaje de la plantilla
iv.  Formular textos de introduccion e instrucciones, estos estaran disponibles para los
participantes en el médulo de experimentacion.

Medicion de emocién (PREMO)

Posible proceso

1. Modulo de experimentacién.
i. Prueba tu plantilla
ii. Envia a los participantes el link para la participacion individual.

Limitaciones

e Este solo puede medir emociones: atraccién, facinacion, aburrimiento e
insatisfaccion.
e Solo en relacion a estimulos definidos como productos o fragancias.

Medicion de emocién (PREMO)

QLTI fwar nadnaan Baredicm

ANNEXES

N
(&)
N



268

Evaluacidon de usabilidad

Sirve para validar la usabilidad del producto, permite entender la calidad de tu
disefio (ideas o conceptos) mediantes las condiciones de uso. Se puede
modificar la propuesta en base a los resultados obtenidos por este método.

Cuando?

e Laevaluacion de usabilidad se puede realizar en diferentes puntos del proceso de disefio.
En cada punto del proceso se van a evaluar diferentes elementos:
o Enelinicio se pruebay analiza el uso de productos similares ya existentes.
o Enuna etapa temprana se pueden evaluar ideas y conceptos utilizando sketches,
escenarios o storyboards para simulacién.

Evaluacion de usabilidad

o  Siempre, se evalla el uso en el desarrollo de disefio intermedio o final, utilizando modelos
en 3D que pueden simular especificamente forma y su funcionalidad.
o Hacia el final se evalla el uso de prototipos casi totalmente funcionales.
e Adicionalmente se descubren informacién util como errores y malentendidos, posibles mejoras
para solventar estos descubrimientos y oportunidades para perfeccionar la seguridad
y la experiencia de uso del objeto por parte del usuario.
e Los resultados de las evaluaciones ayudan para generar requerimientos de eficiencia,
efectividad y satisfaccion.

Evaluacion de usabilidad

Como?

e Usar una representacion del objeto, observar a los usuarios en situaciones reales. Observar que
sefales de uso ellos perciben y encuentran durante el uso del objeto. Percepcién y Cognicion,
como a través de estos elementos pueden alcanzar el objetivo.

Observar el uso destinado y no del objeto.
Se requiere una buena preparacién con materiales y participantes. Para obtener una evaluacién
cualitativa se necesita por lo menos de 4 a 10 personas.

e Elresultado es una lista de requerimientos para el redisefio . La evaluacién puede ser grabada
(video y voz) o fotografiada para andlisis y comunicacion.




Evaluacidon de usabilidad

Posible proceso

Hacer un storyboard de los usuarios reales y deseados y el uso del objeto.
Decidir qué parte del uso del producto se necesita evaluar, como o en qué contexto.
Describir los supuestos en detalle: qué caracteristicas del producto los usuarios percibiran,
entenderan y operaran en una situacion especifica. (Caracteristicas de uso= sefiales de uso)

e Formular preguntas abiertas de investigacion, asi como: Como las personas utilizan el producto
y Qué elementos toman como sefiales de uso.

e Establecer la investigacion: representaciones del producto (modelos, storyboards), el contexto o
ambiente, instrucciones y preguntas para los participantes.

Evaluacion de usabilidad

e Preparar a los participantes, manejar las expectativas de los participantes, asi como temas de
privacidad. Grabar las actividades. Observar el uso destinado y no del objeto.

e Analizar los resultados cualitativamente (problemas y oportunidades) y/o cuantitativamente
(contando incidencias).

e Comunicar los resultados y el redisefio del producto de acuerdo a la informacién obtenida. Ideas
de mejora por lo general emergen durante la evaluacion.

Evaluacion de usabilidad

e Pedir a alguien menos involucrado en el proyecto que conduzca la evaluacion para
evitar influenciar a los usuarios.

e |Lavalidez de los resultados mejoraran y se incrementaran mientras se gane
experiencia en la investigacion.

e No se necesita reclutamiento profesional ni espacios formales. Es necesario
realizar evaluaciones del proyecto. Es mejor evaluar que nunca hacerlo.

e Manejar los temas de privacidad previamente.
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Métodos de comprobacion

DCU/DCP/HCD

Interaccion, prototipado y evaluacion

Es un método que ayuda a simular y probar cémo la gente experimenta futuras
interacciones con el objeto disefiado. Ayuda a evaluar conceptos en estado
270 temprano de desarrollo. Para ajustar y seguir con el proceso.

Cuando?

Se usa en el prototipado de baja fidelidad y desarrollo del concepto.
Nos ayuda a comprobar el uso que las personas harén del objeto, confrontando
la idea del disefiador.
e Aplicando este método, se puede conocer feedback del usuario que ayudara a validar,
mejorar o cambiar conceptos e ideas en el producto.




Interaccion, prototipado y evaluacion

e Ayudard a crear escenarios de interaccion, para probar formas y materiales, y modificar
segun la experiencia del usuario.

Como?

Crear prototipos de interaccion es una habilidad que se aprende y se desarrolla haciéndola.
Se puede utilizar este método flexiblemente, para visualizar, chequear y comunicar aspectos
del disefio que podrian afectar las futuras interacciones con él.

Este nos ayuda a enfocarnos en elementos a resolver en base a la interaccion.

Se recomienda utilizarlo en pequefia escala.

Aportara a decidir caracteristicas fisicas, de forma y el uso del producto, para identificar
vacios de conocimiento.

Interaccion, prototipado y evaluacion

Posible proceso

1. Hacer un sketch de escenario o storyboard de las interacciones esperadas.

2. Crear un prototipo de interaccion, version simple y cruda del objeto,
enfocandonos en los aspectos de disefio que se quiere probar.

3. Usuarios y actores deben interactuar con él como si fuera el disefio final.
Este proceso se debe repetir varias veces hasta depurar los detalles a cabalidad.
Durante este paso enfocarse en las acciones que realiza el usuario y no en las
palabras. Asegurarse de que los observadores estan grabando las interacciones.

4. Evaluar las experiencias y sus cualidades de interaccién durante el uso.

Interaccion, prototipado y evaluacion

Limitaciones

Los usuarios pueden confundir este método con evaluacion de usabilidad,
sin  embargo este método genera informacion sobre la interaccion,
cualidades y conceptos del producto.

Tips

e Se deben explorar y desarrollar varios prototipos, la construccion de prototipos
mejora con la aplicacion continua de este método.
e Tratar de incluir personas que conozcan de improvisacion y técnicas teatrales.

ANNEXES
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