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ABSTRACT

In the field of integral design (systemic design considers people, the activities, objects mediators of these activities
and the environment of use of the objects) has been increasing interest to integrate the users during the development
process, primarily for the investigation and evaluation stages. In certain university in the Mexican context efforts are
made to train Designers with expertise in ergonomics, human factors and methodology associated with the processes
of design development. Part of the effort is the constant incorporation of knowledge about the process of design,
features and methodologies as well as the inclusion of aspects that allow users consider (ergonomics and human
factors) at different stages of the design process. The objective of this proposal is to contextualize the importance of
creating a toolkit which classified different methods and techniques and instruments from various disciplines useful
for the stages of inquiry and evaluation of the integrated design process, identifying the type of data that sheds
(qualitative or quantitative) and its application process and the utility reports to process. In order to improve the
design process of inquiry has resorted to using diverse techniques that have allowed an approach to the qualitative
and quantitative necessary to include the social, emotional and cognitive users during the development of the design
process. Moreover, the assessment is a process of obtaining information and its use through the application of
methods and techniques allows us to identify the level of development of a project with respect to the objectives,
with the intention of making judgments useful for decisions, i.e. allows assessment feedback in the design process.
There are considered two types of evaluation: formative and summative. Formative assessment is an assessment that
is done during design to ensure that the product meets the needs of users while evaluation (also called summative or
comprehensive) is an assessment that is done when the design is finalized, possessing each type evaluation. An
evaluation design should observe all aspects that impact the user interaction with objects and the environment of use
of the same, i.e. systemic approach is needed to respond to the questions: Why evaluate? , What evaluate? , Where
assess? , When to evaluate?, all with the aim of evaluating the User experience (which involves affective, cognitive ,
physical and social) so that the methods, techniques and tools for inquiry or evaluation must be properly selected
and applied during the design process.
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INTRODUCTION

There are several design processes based on setting a variety of hierarchical targets classification schemes. Those
schemes promote the emergence of different twists in the process and in its results conferring distinctive qualities
from other processes with different characteristics. This way, talking about Design for retrieve components, Design
for Product Longevity, Design for Health Risk Reduction, Design for Energy Conservation, Design for
Environmental or User Centered Design -just to name a few important targets-, allows to displays the catalog of
objectives associated with the same Design Processes (DfX), also giving evidences those biases are grounded in
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specific attitudes or philosophies, and then should imprint processes and outcomes characteristics.

THE DESIGN PROCESS AND SOME USEFUL TOOLS

Design Process could be defined as a set of successive steps that aim at finding a solution to a given problem pre-
determined. The process "generally emphasizes the importance of generating a solution concept at an early stage of
the process, thus reflecting the nature of design thinking aimed at problem solution. This initial solution conjecture
is then subjected to an analysis, evaluation, refinement and development. Sometimes of course, the analysis and
evaluation stages show fundamental flaws in the initial guess, and therefore it has to be abandoned, generating a new
design concept and starting the cycle again. (Cross, 2008)” “Well defined problems have a clear goal, wright
answers and rules or well-known procedures that should gather an answer. The characteristics of not well defined (or
wicked problem) could be the following”(Cross, 2008):

“There is not a definitive problem formulation
Any problem formulation could contain inconsistencies
The problem formulations depend on the answer
The answer proposal is a mean of understanding the problem.

®  There isn’t exists a definitively solution of the problem”(Cross, 2008)
The design process should be systematic and organized. To avoid falling into chaos promoted by the lack of clear
objectives that do not allow respond to the established problems, it is needed to use a methodology that considers the
result must be verified, and that promotes a useful process in achieving results. The methodology is how is to be
coped and organized the design process. Methodology also will impact on the obtained results. Therefore it is
important to note that in terms of design methodology, it is appropriate to control both the process and the result.
Methodology provides guidance on selecting the most useful methods for different purposes and for selecting the
instruments to be used. A useful methodology for designing may involve three stages: "analysis, synthesis and
evaluation. These can be described in simple words as breaking the problem into pieces, putting the pieces together
in a new way, and testing to discover the consequences of putting the new arrangement into pieces”.(Jones, 1992)
Analysis allows specifying what the problem is. It is a process in which are separated those elements of the
phenomenon to be studied, and are reviewed one by one, in order to determine the design requirements. Synthesis
allows identifying solution alternatives: It is a process in which possible solutions for each design requirements are
found; there are expressed relationships between those requirements in a search for a unified conjunct, which could
be used to solve the problematic detected. Evaluation by its own, allows valuing results. In it, is determined the
precision with alternative designs would satisfy established requirements. Standardizing those three methodological
times in different design processes, actions that may occur during the time of analysis were carried out at the stage
of inquiry, while those promoted during synthesis occur at the stage of development and finally, at the stage of
evaluation, proposed solutions must be valued. Additionally to these three stages of the design process is the
Communication one, which the minimum stages needed for developing a design process.

Process

Figure 1. General Stages of a Design Process

When printing a specific bias in a design process, this is provided with a number of features that define it and at the
same time, become necessary conditions for it implementation and achievement of goals. The design stance called
User Centered Design raises the need for the design process revolves around the people who will use the product or
system. The User-Centered Design (UCD) is a methodology which refers the need to recognize the importance of
taking into account the requirements, needs, desires and expectations of Users when trying to solve a design
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problem. Being User Centered Design a vision from which it is approached a design process gives it various
qualities, among which are to be mentioned: It has a systemic perspective, meaning the DCU study the system of
which User(s) is(are) participant, together with those other elements (subsystems) with which User is associated
during the time he or she performs activities, mediated by objects in specific environments of use. Besides the study
of all elements being at the system relationship, it is of interest the information that emerges during the interaction,
as a result of those relations between subsystems.

USER
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ENVIRONMENT k OBJECT
OF USE ﬁ ﬁ

&

ACTIVITY
Figure 2. Model of Systemic Interaction

"A system is a set of interacting elements, where the behavior of one affects the behavior of the whole; and how it
affects behavior depends on the other elements. A system is characterized as holistic, transdisciplinary and
dynamic"(Lara, 1993) has a purpose and has interdependent subsystems. This makes it possible to determine the
ergonomic system as the study of the system user-activity-object- environment of use in which:

e “A User is involved.
e That User is doing something.

¢ That User is doing something with a product, system, or other things”(Tullis, 2008).

e That User is doing something with a product in an specific use of context

e It considers the capabilities and limitations of Users in their physical, cognitive, emotional and social
dimensions, related with User activities with the product, having a perspective in which the observation of
information allows this to be both qualitative and quantitative.

e Affective Dimension: Affection is a general term that refers to psychological process and states such as
feelings, emotions, moods, attitudes, affective impressions, and satisfaction.(Te’eni, Carey and Ping, 2007)

e Cognitive dimension: Refers to information processing considering the mental processes, acquired
knowledge (experience) and subjective features allowing assessing the information.

e Physical dimension: Physical aspects. Consider the biological characteristics such as anatomy,
anthropometry, biomechanics and physiology, and its subjective characteristics.

e Social dimension: Addresses issues on connecting the individual with cultural groups.
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Figure 3. Human Dimensions Variables and its Qualitative and Quantitative Analysis.

Having control over the design process as well as over the results is considered necessary to achieve effective,
efficient and satisfactory solutions. It is advisable to manage a process with clearly defined objectives and scope,
and with iteration processes to enable the implementation of formative and summative assessments through the use
of prototypes, to evaluate the interaction and allowing the process feedbacks. In the User Centered Design processes
there are two stages that are particularly sensitive for involving Users: The problematization definition and the
assessment of the solutions obtained. The stages of inquiry and evaluation are two stages of paramount importance
in the UCD process as it is in these where the possibility of integrating Users at various levels, given that at the
inquiry process is required approaching to Users in order to obtain useful information for problematization, and is in
the evaluation stage in which it is possible to compare the level of development achieved in the solutions to the
problem.

INQUIRY EVALUATION
Design

Process

Figure 4. Inquiry and Evaluation Stages of a Design Process.

Very generally, during the development of a design process should be determined all useful aspects to the design
process development. First of all is needed to address what will solve the problem (problematize); secondly is to
explain how (conceptualize); thirdly present solutions (model) and finally to assess the characteristics of each
possible solution (evaluate). During the inquiry stage and after analysis of the information are determined: the need
or problem to solve, the objectives persecuted, the system limits, the attentional focus is set, the design restrictions
must be stipulated and precise evaluation criteria are established for the final solution. Moreover, the design applied
assessment is a process that allows to identify the level of development of a project with respect to the established
objectives, because through the application of tools useful data are obtained that allow the formulation of judgments
for decision making that will provide feedback to the design team to continue to refine the process and outcome of
the design project. When referring to the DCU evaluation processes, it is noted that these are classified according to
their purpose (formative or summative), to the time of application (early or late). The classification also depends on
the type of participants (users-experts), on the kind of observed data (qualitative-quantitative), as well as on the
dimension to be assessed (physical, cognitive or emotional). Formative assessments (partial) are assessments at an
early stage of the project development, these are quick assessments to test various solution proposals, intended to
compare and rank the qualities of those, in order to provide feedback on the process and defining the level of
development reached. The evaluation (summative or global) is an assessment that is done when the design is done. It
has been reached at this point by obtaining information through (partial) formative assessments that have enabled
feedback for decision making during the design process. Summative assessment is applied to the finished product to
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measure the level of development of it. To address the stages of inquiry and evaluation is necessary to use the
technique of investigation. The research technique is a step, a tool for both qualitative and quantitative information.

Figure 5. Inquiry and Evaluation Stages and its Qualitative or Quantitative Analysis.

Qualitative and quantitative information have the following characteristics.

Table 1: Quantitative and Qualitative Technics Characteristics.

QUANTITATIVE QUALITATIVE
Generalizable not generalizable
Quantifiable No quantifiable

Attempt to enumerate Try explaining
Controlled observation Observation uncontrolled
Objective subjective

Result-oriented

Process-oriented

Below is included a concentrate of instruments that have been classified according to their characteristics,
emphasizing on the analysis of some aspects that can bring utility to the reader by showing its characteristics. There
were considered several instruments, their general characteristics, the type of data obtained (qualitative or
quantitative), the design step in which it applies: (investigation or assessment), and the addressing of human
dimension: (affective, cognitive, physical or social).
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Get insights from Users; Through a series of
Surveys and - - .
" " written guestions, respondents express their X X X X X
questionnaires -~ - -
opinions either in open or close responses.
Assessment of potential risks to Upper Limbs; It
RULA is based on the analysis of extreme postures X X X
adopted by Users during an activity.
Identify the level of postural risk an individual is
subjected to during the course of his/her
OWAS HeC A iy X X X X
activities, based on the analysis of multiple
positions adopted in one or more activities.
Determine the recommended weight of load
limit when lifting during an specific activity or
occupation; by multiplying lifting distances,
NIOSH frequency and duration, subject, location of X X X X
origin and destination of the cargo indexes, the
maximum recommended weight is determined
in order to prevent cumulative trauma injuries.
Identifying several variables relationship with
performance in a system; By controlling various
Lab Experiment |[variables which "simulate" actual conditions, is X X X X X X
identified the impact grade of a particular
variable against the outcome.
Quantify gualitative information; Using a scale
of semantically opposite terms, individuals who
Likert scales : x p.p s i . - X X X X X X X
are subject to the instrument indicate in their = - - - - - -
opinion the proper value.
Unstructured Gather information known only by users; During
. - . - - - X X X X X X
Interview interviews arise new items to be considered. = - = = = =
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DATA
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Cuantitative
Cualitative

Affectivity
|(Satisfaction)
Cognitive
Social Issues

Ilssues
Physical
issues

lInquire
Formative
Evaluation
Summative
IEvaIuatlon

Checklists

Identify every feture of a system is not missing
to evaluate; though a detailed list of
characteristics variables, a system is evaluated
"checking" the correct hox.

>
>
>

Resarch Diaries

Gather ideas and feedback (from Users) that
emerge over long periods of time or which are
very sporadic to be gathered by other means;
Users are provided with a diary for several days,
in it he or she makes notes, which later are to be
analyzed by the researchers.

Cognitive Walk-
Through

Capturing Expert Evaluators descriptions of all
situations he or she"imagine" about how user
population would face to; Every situation faced
and each step performed of an activity or system
is described on a set of possible senarios.

Focus Groups

Obtener diversas opiniones de un grupo de
usuarios sobre temas en especifico;
generalmente es un grupo reducido de usuarios
guiado por un facilitador de la discusion. Get
different opinions of a group of Users on specific
topics; Usually a small group of users is guided
by a facilitator in a semistructured or
unstructured session in order to get feelings and
judgments.

PERSONA

Establishing patterns of behavior inspired in user
profiles a Persona is created and named; By
creating scenarios, these "persons" (their
suposed behaviours) are subjected to
performance evaluations.

Structured
Interview

Gather Information known only by Users; Items
to be considered are set prior to the interview,
so there isn't room for new questions or to
deviate into specificities could arise in it.
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Identify the importance of physical location or

arrangement of elements within an environment
Maps in relation to the activity; "Any spaces in which X X X X X X
social actors live or work are turned into places

that uniquely express their preferences." :

“Conjoint analysis is a quantitative method for
assessing the strength of people’s preference for
Conjoint Method|certain product attributes and/or attribute

(and trade-off  [combinations. It is generally thought of as a high| X X X X X
analysis) level, late stage investigation used to forecast
consumer reactions to various product

. 2
versions"

"In rapid prototyping, interactive prototypes are

Rapid developed which can be quickly replaced or X | X X X X X X X

Prototypin
L changed in line with design feedback". ®

Development  |Gather ideas and opinions of representative

pannels Users which know the design project objectives

B i ; ; . X X X X X X X X
(participative  [and will contribute to its development during a
method) period of time.

Collect visually aspects that were of interest to
an individual during their daily life;Individuals

Photo are provided with a camera or video recorder to X X X X X X
Etnography capture images of their interest, which later

should be described in more detailed notes orin

interviews.

identificar actitudes, gustos y entornos visitados;
Mediante el seguimiento del usuario a través de
Shadowing (field |sus actividades. identify attitudes and tastes of
etnography) an environments visited; By tracking Users
through their activities it is registered their
visible behaviour and expressions.

* (Lindlof and Taylor,2002)

? (http://www.lItoolbox.cu)

? (http://www.lltoolbox.eu)
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CONCLUSIONS

The usefulness of a suitable selection of instruments may report to design process consists of:

¢ Allows the identification of problems

e  Helps defining the User requirements

e Helps determining the objectives of the design process

¢ Allows obtaining data of various kinds (qualitative or quantitative human dimensions).

¢ Facilitates searching for solutions.

e Through analysis of the data obtained, it is possible to define the maturity of a proposal.
Important to be mentioned is when discussing about UCD it is necessary to consider those instruments that are
applied during each stage, these allow us to determine what users want, what difficulties have to perform the tasks,
what motivates them the process allow to determine what Users want, or what difficulties to perform the tasks have,
what motivate them.
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