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Abstract

This paper presents the initial theoretical definition and subsequent implementation of an
experimental protocol applied in a study conducted in Chile between 2019 and 2022. The
study aimed to characterize the expressive-sensory qualities of 15 native wood species. This
type of characterization, which complements the definitions of technical properties (such
as hardness or strength), is significant for the Design discipline. Providing professionals with
information on the perceptions, emotions and meanings that people attribute to materials,
known as “materials experience”.

Through literature review, expert consultation and a selection of methods previously used
in this field, a characterization experience was developed by more than 200 participants,
including students and professionals in the fields of design, architecture, decoration and
craftsmanship. These participants, from a stratified sample proportional to the population
by region of Chile, interacted multimodally with physical samples of wood to report their
perceptions through a survey. In addition, biometric data were captured on their facial
expressions and gaze position.

The results allowed the elaboration of comparative graphs showing the qualities of each
species, which are freely accessible.

The article addresses the concept of experiential characterization of materials, focusing on
wood and details the definition and implementation of the experience, documenting the
process over the results, as valuable knowledge for researchers and design professionals.

Keywords: \Wood, Industrial Design, materials experience, Design and emotions, Chile, Design
research
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Introduction

Characterizing “the other” aspects of the
materials.

In the discipline of Product Design, where
the material selection process is a relevant
issue in each of the projects carried out,
sensory, semantic or affective aspects are
usually a priority. This is because the future
users of a product will evaluate it not only
for its ability to perform a specific function,
but also for its appearance, comfort and
socio-cultural meanings, among others.
The latter aspects are usually the most
relevant to generate deeper relationships
between people and products (Camplone,
2024 Haug, 2019).

Along these lines, Ashby & Johnson
(2014) state that the proper selection
of materials based on technical criteria
such as strength or hardness, or the
performance of the basic function of a
product are important, but ultimately the
industrial design and the definition of its
aesthetic qualities will determine, to a
greater extent, people’s preference for one
product or another. Consistently, several
authors (Camplone, 2024; Karana et al,
2009: Rognoli & Ayala Garcia, 2018; Zuo et
al,, 20716) have documented the relationship
between sensory aspects and the creation
of meanings in products and also more
directly, between materials and emotions
(Bertheaux et al, 2023; Crippa et al, 2012;
Rognoli & Levi, 2004).

Characterization of wood.

Inthe case ofwood, initsrole asanimportant
material for the design of products and
living spaces, this is no different. For
example, research has been conducted
on the characteristics and properties of
this material and of different species,
which documents, from the perspective of
biophilia, the beneficial effects for humans
that occur with its use in interiors, or even
with simple visual contact with wood (lkei et
al, 2017; Lipovac & Burnard, 2021: Nakamura
et al., 2019; Nyrud & Bringslimark, 2010).

In addition, a positive attitude towards wood
has been corroborated by a large majority
of people, beyond their culture, consistently
associating it with descriptors such as
warm, comfortable, relaxing or natural
(Browning et al, 2022; Rice et al, 2006).
Studies addressing the characterization
of non-technical aspects in this material
have been conducted for quite some time
(Blomgren, 1965; Broman, 2000a, 200T1;
Ratnasingam et al, 2007) and continue
to be conducted today (Burnard & Kutnar,
2020; Lipovac et al,, 2022; Wan et al,, 2021).

Creating an  experience  for  the
characterization of Chilean native woods.

Through the definition and assessment of
the expressive-sensory qualities (Rognoli &
Ayala Garcia, 2018) of 15 of the most used
and commercially available Chilean native
woods (plus Radiata Pine which was added
as a foreign control species as itis the most
used and known wood in Chile), and the
identification of the perceptions that these
provoke in people, the research in which
this article is framed had the main objective
of contributing to the optimization of the
selection process of materials for Design,
with the incorporation of the expressive
and sensory qualities to the information
available to Designers.

In order to achieve the above, it was
necessary to build a ‘characterization
experience” applicable to different people
and types of wood. For this purpose, a
protocol of actions and tasks that people
had to perform, for example, exploring
samples of materials, documenting their
sensations, emotions, etc., was established
based on a review of the associated
literature and existing methods.

This protocol had to be implemented
in practice. A process that was not
free of difficulties and that determined
modifications with respect to the initial
plan. It is therefore considered of great
importance for the dissemination of the
knowledge acquired in this development,
which could be useful to researchers
and design professionals who wish to
characterize other wood species, or other



materials, to document the process of
defining this characterization experience.

For the above, this article introduces the
reader to the concept of experiential
characterization of materials and its current
state of the art, specifically in relation to
wood.

Subsequently, it describes in detail the
process of defining the experience carried
out and its different stages and dimensions.
This experience was carried out with more
than 200 people and its results, available to
the public at www.maderanativachile.cl, will
be presented to the academic community
in future works. This section defines the
arguments used to define each of the
parameters of this experience. Finally, a
discussion and general conclusions are
presented.

The experience created is thus considered
one of the first results of the research
process. This approach, related to the
concept of Research through Design
(Redstrom, 2020; Stappers & Giaccardi,
2018) has relevance for Design and the
discipline's own research, by placing
value not only on the results of research,
but also treating as results of academic
interest these ‘“intermediate products’
implemented to reach them. These are
often of great methodological richness, born
from practice, and valuable in themselves,
even more so for a discipline that is still
defining its own ways of researching and
creating new knowledge.

Theoretical framework

Experiential characterization of
materials.

It is possible to find references since
the 40s of the last century regarding
experiential characterization studies, mainly
sensory or organoleptic analysis in the
food industry (Heymann, 2019). However,
the emergence of such studies in the field
of Design (and materials) is more current
and still somewhat scarce. In a recent
review, Veelaert (2022) documents only 50
articles published between 2000 and 2019

that addressed this topic from the area of
Design.

These various concepts and levels of
mMaterials interpretation have been referred
to in different ways, and by different authors,
while they have been gaining interest from
the Design academic community (Jacob-
Dazarola et al., 2019).

A more transversally accepted standard
in this respect has been established from
the core concept materials experience
(Karana et al.,, 2014; Karana & Hekkert, 2008).
This also considers a specific method and
tools for the experiential characterization of
materials (Camere & Karana, 2018), where
people directly experience interaction with
samples of the material under evaluation.
They subsequently report their perceptions
and interpretations to the researchers.

Giaccardi & Karana (2015) define four
experiential levels in which materials can
be characterized:

The performative level refers to those
actions that the material “invites to perform”,
such as squeezing it, scratching it, hitting
it, according to its nature and appearance.
The sensory level deals with those aspects
subordinated to the valuation made
through the senses. The interpretative level
corresponds to the meanings given to the
materials, usually mediated by the culture
and context of the users, while the affective
level refers to the emotions and affections
that people experience. These four levels
interact and influence each other, so it is
not possible to isolate them completely in
the usual interaction between people and
mMaterials.

The experiential
characterization of wood.

Considering these four levels, wood is
a material that differs from metals or
polymers. Each species is different, and
each piece of wood, even from the same
tree, is also different from another. Their
grain, ring spacing, colors, grain, texture,
weight, sound, aroma, create infinite
possibilities of variation, which we perceive



through the senses, and tell us the story of
the tree they were once part of (Fujisaki et
al, 2015).

People recognize in wood a sustainable,
natural and close material, which does
not require complex industrial processes
to reach the final consumer. Even when it
is processed or painted, its natural imprint
persists to remind us that it was once alive.

According to Browning, Ryan & DeMarco
(2022) and in partial coincidence with the
four levels of experiential characterization
defined by Camere & Karana, (2018), the
natural biophilic preference registered for
wood comes from a haptic, olfactory and
visual experience (which would make up
the sensory level) and from an associative
(semantic) and interpretive processing
(level of the same name). According to
the authors, this approach to the material
would provoke the positive emotions that
relate to the material (in association with
the affective level).

Assessment of sensory
attributes and expressive
quallties.

Studies that address the characterization
of the expressive-sensory qualities of
wood generally consider a small number
of species. Among those consulted for this
research process, between three to six
species were analyzed, the most numerous
reviewed being that of Fujisaki et al. (2015)
with 14 species.

In addition, the findings are dependent, to a
certain extent, on the context, i.e. the culture
of the place where they were made. For
example, the knottiness of wood is valued
in very different ways depending on the
culture in which the studies are conducted.
Hegibg & Nyrud (2010) mention a universal
preference for a certain homogeneity in
wood surfaces. Broman (2000) says that
surfaces without knots are defined as more
harmonious relative to those that are more
irregular.

Masuda (1992) had previously stated that
while in Japan knots are interpreted as

defects, associating them with low quality
wood, in Europe, the United States and
Canadathey are associated with descriptors
such as natural or rustic, interpreting them
positively.

According to Wan et al. (2021) the visual
perception of a wood surface is mainly
defined by three factors: color, grain and
gloss. These authors state that, in general,
dark wood (dark brown, dark reddish) is
preferred to lighter (yellowish) or medium
color (light brown, light red), and matte or
definitely glossy wood is preferred to semi-
glossy wood.

Previous studies have obtained equivalent
results and suggested that there is a
tendency to value woods similarly according
to the predominant color. Bumgardner
& Bowe (2002) in agreement with Wan et
al. (2021) noted that darker woods have
been described as expensive, formal, old
and stately, while lighter woods have been
described as cheap, informal, modern and
modest.

Characterizing for Design.

Karana (2010) states that the conceptions
people have about materials, where they
usually consider wood as cozy, metals as
cold and plastics as polluting or of low
quality, are not really useful for the discipline
of Product Design given their excessive
generality.

Similarly, due to the enormous variability
that exists among the different wood
species and, especially, the role that
context and culture play in the evaluation
of their qualities, it seems possible to argue
that, in order to contribute objectively to
the material selection process in the design
framework, the experiential characterization
of wood must be much more specific.
When designers select materials, it is not
enough to know that people prefer dark
woods or surfaces with few knots. It is
necessary to know the species that could
be useful in order to, for example, evoke a
defined emotion, be associated with certain
concepts, or provoke a certain perception
in the users of a product or the inhabitants
of a space (Jacob-Dazarola et al, 2019).



Another aspect to keep in mind, with
respect to existing studies, is that the
research processes used, as well as the
methods and tools, differ significantly. For
example, the descriptors used to evaluate
the interpretative or sensory levels vary
from one study to another. This makes it
difficult to associate the results to build
a common database that brings together
different species, even from different
geographical areas, and allows designers
to select woods with a broader and more
informed perspective.

Characterization of wood in
Chile

Regarding studies carried out on Chilean
timber species, the situation is similar
to that described above for materials in
general.

In repositories and digital libraries open to
the public, owned by entities dedicated to
the field of wood, such as CORMA or INFOR
it is possible to find, with ease, numerous
physico-mechanical characterization
studies of practically all native species
relevant to the wood industry (Baradit et al,
2013; Karsulovic C. et al., 2000).

However, when it comes to the
characterization of sensory, semantic or
affective aspects, few publications were
found (Alarcon Castro et al, 2019; Alarcon
Castro & Di Bartolo, 2013; Brafies Alarcon et
al, 2023; Briede W. & Alarcon Castro, 2012),
only available in academic repositories and,
together, considering five native species.

Materials and methods.

To establish a characterization experience
applicableto15 Chilean native woods, whose
results would be really useful to designers
in their material selection processes, it
had to be consistent and repeatable at
different times and in different scenarios
and incorporate the most relevant aspects
in terms of the levels and dimensions
defined in this type of characterization.

The definition of this experience involved an
extensive process that took place between

2017 and 2022 in two consecutive research
projects.

To this end, a linear process was
followed in the initial stages, which
subsequently became iterative. It began
with a comprehensive literature review,
reflected in a previously published article
(Jacob-Dazarola et al, 2019) and the
current theoretical framework presented
here. Subsequently, a consultation with
experts from the world of Design, wood
and materials, was carried out and a first
version of the experience was elaborated,
which was applied in the framework of the
first project.

As a result of the knowledge acquired, and
within the framework of a new research
project, a new, more extensive and
complex experience was proposed. This
new experience included aspects that had
been previously relevant or inadequately
resolved: lighting uniformity, interaction
with the stimuli, their format, etc.

This second experience was tested by the
project executors themselves, modified
again in several aspects, and implemented
in a white march stage with 18 volunteers,
where the last aspects in conflict were
corrected.

Subsequently, it was implemented, first
under controlled conditions at the Faculty
of Architecture and Urban Planning of the
Universidad de Chile and later in various
places in the country, with the total
participation of 311 people.

A relevant methodological reference used
as a starting point was the Ma2E4 Toolkit
(Camere & Karana, 2018) because, beyond
its solid theoretical foundations, it presents
concrete instruments that allow obtaining
information from people as they interact
with various materials, evaluating them at
the four levels already mentioned.

Complementarily, the work of Chen
et al. (2009), Veelaert et al. (2020) and
Veelaert (2022) allowed access to
previous systematizations of the different
experimental parameters involved in the
materials characterization processes. To



these, some aspects that were considered relevant given the previous experience were

incorporated.

Following the sections proposed by these authors (tables 1 and 2), the definition process for
each parameter of the experience created is detailed below.

Table 1. Experimental parameters of experiential characterization of materials. Developed by the author based on

Veelaert et al. (2020).

STIMULI EXPERIMENTAL VARIABLES MODE OF INTERACTION PARTICIPANTS
Tangibles Intangibles Dependents Independent Unimodal guided Quality
Materials Renders Sensory Techniques Multimodal guided Demographics
Textures Photographs Interpretive Of the product Training

Free muiltimodao
Products Images Affective Oftheuser Experience
METHODS
Scales Discrimination Free association
Semantic differential Sorted napping Associated words
Unipolar Paired comparative analysis Emotions evoked
Binary . . .
- Hierarchical grouping Suggested uses
Ranking

Stimull Type, size, shape, finish.

An valuable aspect in the experiential
characterization of materials refers to
the stimuli used, ie. the samples that will
allow people to interact with the material
through one (unimodal) or more of their
senses (multimodal). These stimuli can be
tangible (real, flat or volumetric samples) or
intangible (photographs, representations,
images on a screen, virtual reality)
(Bertheaux et al,, 2023; Veelaert et al., 20192,
2020a).

To start defining this aspect, a new, more
specific literature review was carried out,
which considered ten articles published
between 2001 and 2019 on wood
characterization. This review showed
that, with respect to the stimuli, there are
only two common aspects among the
characterization experiments carried out:
the use of physical samples of the woods
under study defined by three fundamental
aspects: dimensions, shape and surface
finish, and the use of photographs of
products, or computer representations
of the different wood species, as a
complement.

Nordvik & Broman (2009) point out
that despite the implicit complexity of
representing wood, since it implies the loss
of many important and subtle attributes
such as aroma or texture, differences in
sound or temperature to the touch, the
use of these resources allows to expand
the scope of the stimuli. It is possible to
illustrate various products made of different
types of wood, large objects, interiors or
exteriors of houses or buildings without
added cost. In recent studies, virtual
reality has been shown to be effective as
a resource for unimodal sensory evaluation
of some aspects of materials such as gloss
or perceived softness (Bertheaux et al,
2023).

To define the dimensions, and in the
absence of a clear agreement from experts
or existing literature, three size alternatives
were tested between the project team and
ten students from the Design program at
the Universidad de Chile, through a free
and multimodal interaction. Actions such
as lifting the piece of wood from a flat
surface, extracting it from a compartment
and manipulating it easily were key to finally
define a size of 200x120mm. The thickness,



20mm, was defined considering the same
aspects and the relationship between
the thickness of the wood pieces and the
perception of their quality (Perez Mejia,
2010).

Regarding the shape of the samples, the
experts consulted suggested irregular,
circular or volumetric alternatives; however,
the most frequently mentioned shape
was rectangular. On the other hand, the
studies consulted used only rectangular or
square shapes. Complementarily, Veelaert
et al. (2019) point out the importance of
neutral stimuli, devoid of semantic value,
to be able to perform a truly objective
characterization. They also point out the
possibility of reaching this neutrality through
two strategies: simplicity or complexity.
They argue that the latter increases the
possibilities of exploration in the interaction
with the materials.

Considering the above, a rectangular piece
was defined as a base, which was modified
by applying processes commonly used in
the manufacture of wood products, such
as sawing and milling, as shown in Figure 1.
This generated a sample, still recognizable
as rectangular, but capable of referring to
several of the most common geometries of
wood products, such as 90° and 45° angles,
rounded and sharp corners and edges, or
continuous perpendicular faces.

Bhatta et al. (2017) posit that natural,
smooth wood surfaces are perceived more
positively than surfaces with a finish or
coating. Theyfurthersuggestthe importance
of preserving the naturalness of the texture.
However, in people’s everyday relationship
with wood products, these usually already
have coatings or surface treatments such
as lacquers, varnishes or oils. The occasions
when people interact with bare wood are
in practice rare, especially in the case of
interior products (Scrinzi et al., 2011).

With this in mind, and to allow an
assessment  of the most common
finishing options, each wood species was
represented by three pieces of equal shape
and size, one without any coating, the
second with a satin finish given by an oil

treatment, and the third coated with gloss
varnish. The underside was left uncoated
on all pieces so that people could perceive
the sensory differences between the bare
wood and the different coatings applied
(Figure 1, images above).

For  the complementary images,
photorealistic  rendering images were
created using 3D Max software and the VRay
rendering engine. Two image sheets were
made for each of the 15 species, applying
digital textures based on the Advanced
Wood material to scenes with identical
3D models and lighting parameters. In
this way, the only variable was the wood
represented. For both products and
spaces, we sought to offer alternatives that
would allow us to broaden our view of the
material's application possibilities (Figure 1,
images below).

Experiential variables and
methods.

Although the objective of this study was to
obtain as complete a characterization as
possible, comparing the woods at different
levels and through all the senses, once
the stimuli were defined, it was decided to
discard the evaluation of the performative
level. This was because, as the samples
were the same in finish, size and shape,
people tended to interact with them in
virtually identical ways. However, some
small differences were observed in species
with very distinctive characteristics in terms
of weight, surface porosity and aroma,
which could be studied in future research.

With respect to the other levels, each one
was associated with specific methods
and techniques that were established in
the initial design stage of the experience,
which, based on the literature review and
experience acquired in the previous project,
were determined to be the most suitable in
each case.

The sensory level was assessed using a
tool commonly used in the experiential
characterization of materials, the semantic
differential scale, which presents different
pairs of words with opposite meanings so



Figure 1. Physical and
computer stimuli presented
to participants. Photographs
and images prepared by the

authors.

that people can define their perception
(Chol, 2016; Kelly & Stephenson,1967; Osgood
et al, 1957). This is similar to what was put
forward in the toolkit proposed by Camere
& Karana (2017) but the original word pairs
were modified due to the specificity of the
material. In all cases in which the semantic
terms were modified, the dimensions
associated with them were maintained so
as not to vary the statistical significance of
the tool and its internal consistency (Aros
Beltran et al, 2009; Osgood & Suci, 1969),
which had already been evaluated during
its development.

The affective level was evaluated by means
of semantic differential scales and free
word association. This word association
sought to get people to mention the
emotions evoked by each wood. For this
purpose, they were presented with a poster
with various emotions, based on Scherer’s
theory (2000), serving as a starting point for
the participants to choose some of them,
but they could also mention emotions that
did not appear on the poster.

The adjective pairs of the semantic
differential were also based on those
proposed in the same toolkit but were
significantly modified following the criteria
expressed by the experts and the literature
review conducted specifically on wood
characterization.

One of the secondary objectives of the
research was to compare, validate and/or
discard methods cormmonly used for the
experiential characterization of materials
in a local context. Therefore, the affective
level was additionally evaluated by means
of biometry (measurement of physiological
parameters of the human body) using
the Facereading module of the Imotions
software, capable of measuring, from the
analysis of facial expressions, the intensity of
seven basic emotions (joy, disgust, sadness,
anger, surprise, fear and contempt). This
was done by means of a camera that
captured the participants’ faces during the
first interaction with the physical wooden
samples.

The interpretative level was also assessed
by semantic differential and free association.
The adjectives of the semantic differential,
as in the affective level, were based on the
toolkit, but were modified based on the
same criteria.

All semantic scales and free word
associations were presented to participants
on a 30-inch screen (and their responses
automatically collected) with an interactive
questionnaire created through the Survey
module of the Imotions software.

To the evaluation of the three levels
mentioned  above, free  association
questions were added related to the



possible uses and applications for each
species and others focused on the
processes and finishes associated with
each of them, always from an expressive,
sensory and perceptual point of view rather
than a technical one.

In addition, two aspects were incorporated
that contribute to the knowledge required by
designers when selecting specific species
for their projects: a general preference
ranking of species and an assessment of
the recognition of each species, i.e., whether
people were able to associate its common
name with the physical sample.

Complementarily, this potential preference
for some species was evaluated using
eyetracking technology to establish the
position and permanence of people’s
gaze when observing all species at the
same time. For the implementation of
the eyetracking technology, we initially
tried to use Pupil Labs Core model lenses
and the native software provided by the
manufacturer; however, the complex
calibration process required for each
participant made its massive use in the
field unfeasible. They were then replaced
by the Invisible model from the same
manufacturer, which does not require prior
calibration, thus allowing the procedure to
be performed expeditiously and eliminating
the “laboratory” experience.

Sense modality, stages and
times of interaction.

Time is a key factor in this type of
experiments as it is directly related to the
attention span of the participants. Veelaert
et al.(2020) define an average of 37 minutes
based on their literature review. They
conclude that experiential characterization
experiments have a concentration limit of
40 minutes.

The authors point out strategies used
to optimize the time and participation
of individuals. For example, separating
individuals by modality (visual, tactile or
mixed) or dividing samples into groups of
respondents with similar profiles. These

groups evaluate different materials, but the
characterizations are comparable.

In this case, the experience contemplated
an initial multimodal and free interaction
with the material, but restricted to a time
of 30 seconds, and with the possibility of
continuing the interaction freely throughout
the experience.

A fundamental measure to safeguard the
adequate duration of the procedure was
to avoid each participant being obliged to
characterize the 16 woods under study. For
this purpose, the species were divided into
four groups, considering the predominant
color as an attribute to divide them (each
group was formed by a species of dark
reddish, light reddish, yellowish and grayish-
greenish tones).

Thus, each participant had to evaluate only
four species. As the time spent by people
evaluating the first species presented to
them was much longer than the second
and this time was shorter than the third
and fourth species, the order in which they
were evaluated was randomized and the
four groups of species were rotated every
ten participants.

This meant that, in practice, there were
four different experiences possible. Since
many of the participants expressed their
interest in evaluating more than one group
of woods, it was decided that the same
individual could participate up to four times
if he/she wished, leaving an interval of one
hour between each experience. This break
allowed him/her to resume attention levels.
The execution time of the experience
performed for the second or third time was
notoriously shorter than the first time.

After testing with the project team and
during the white march, it was decided to
separate the stage corresponding to the
ranking of preferences and recognition of
species, this stage being called experience
2. The characterization experience guided
by the interactive questionnaire was then
called experience 1. Each person was
initially asked if he/she wanted to do one or
both experiences, if he/she opted for both,



at the end of the first one, he/she was asked
again if he/she wanted to continue with the
second one after a 15-minute break.

Priority was always given to experience 1,
which was more extensive, provided maore
information and was more complex. In
addition, this experience considered only
four species per execution, while experience
2 was carried out with all the woods at the
same time, requiring fewer participants to
achieve the same number of responses
per species. Experience 1 had an average
duration of 33 minutes and experience 2
only 12 minutes.

Athird partofthe experience wasconstituted
using the eyetracking equipment, which was
performed in a separate process, where
in only three minutes each, participants
recorded their gaze position using the same
layout as in experience 2.

Participants.

To define the sample of participants,
we used the parameters proposed by
Veelaert et al. (2020) regarding quantity,
activity or profession, demographics
and experience with the materials.
Another important criterion was that the
participants corresponded to people linked
to working with wood, such as advanced
students and professionals in the areas
of Design and Architecture, decorators,
craftsmen, carpenters. In this way, they had
some familiarity with the material, which
significantly facilitated the understanding of
the proposed experience.

A stratified sample was established,
proportional to the inhabitants of the
different regions of Chile, selecting
inhabitants from the Metropolitan region,
due to its volume of inhabitants and

movement in the timber market, as well
as the regions of Biobio (Concepcion), Los
Rios (Valdivia) and Los Lagos (Chiloe) due to
their timber tradition, widely known in the
country.

Among the criteria originally defined for
the sample was also an age at which
people were actively participating in work
activities. Therefore, an attempt was
made to maintain an average age greater
than 30 years, but given the high number
of students who participated, this could
not be achieved. Priority was given to the
number of participants, finally obtaining an
average of 26 years of age. The details of
the sample are shown in Table 2.

Experience 1 was finally carried out by 211
people who provided 52 responses for
each species. Experience 2 was carried
out by 211 people with an equal number of
responses per species, both experiences
were carried out over a period of seven
months. The eyetracking experiment was
carried out by 100 people in only two days.

Configuration. Instruments,
environment and equipment.

An aspect that is also not clearly defined in
the studies reviewed is everything related
to the equipment, tools and instruments
used in the characterization experiments
carried out. Although photographs of the
stimuli are common, few studies present
any detail regarding the experimental
layout, such as that of Veelaert et al. (2020).

Forthe realization of this experience, the use
of two detachable photographic booths of
800x800x800 mm of textile material and
aluminum skeleton, Led studio type CAIM
model 201803, was defined.

Table 2. Sample segmentation according to gender, region, age range and activity.

GENRE REGION AGE RANGE ACTIVITY
M 95 Metropolitar 157 20-25 13 student/professional design 139
F 115 Biobic 32 25-30 48 architecture student/professional 30
O 0 Los Rios 12 30-35 6 engineering student/professional 10
NS/
0 The Lakes 10 +35 26 other profession/activity 32

NR



The cabins were equipped with two white
LED luminaires (T°4000-4500K) with a
color rendering index of 92 and a capacity
of 12,000 lumens. These luminaires allowed
a uniform illumination, independent of the
surrounding light conditions, and a natural
visualization of the color of the woods.
The timbers were illuminated with 1575 lux
measured at the center point of the booth.

The cabin of experience 1 contained the
following elements:

1 Xiaomi 24" monitor where the
various instructions and questions of
the experience were displayed. The
Imotions software (Survey module)
allowed this to be set up according to
specific times or interactive on-screen
instructions as required.

1 Logitech C922 Pro webcam, Full HD,
which recorded facial expressions for
30 seconds during the first contact with
the woods.

Awireless keyboard and mouse allowed
participants to respond to on-screen
prompts and advance through the
experience.

A specially constructed semi-rigid
support box concealed 12 pieces of
wood, 3 of each of the four species
under characterization (matte without
any treatment, semi-gloss treated with
oiland glossy coated with varnish). Each
species was identified by a number on
them.

An A3 sheet with a circumflex of
emotions to help participants choose
the emoations experienced.

The cabin of experience 2 contained:

16 samples of the species positioned on
a rigid panel and inclined 20 degrees.

16 numbered plates that allowed
participants to establish a preference
ranking by manually placing the plates
next to each sample.

16 plagues with the common names
of the woods, which made it possible

to establish the recognition of each
species by positioning them next to
each species.

Results.

The results presented here could be
considered, in the total context of the
research project carried out, only an
intermediate step to obtain the outcomes,
corresponding  to  the  experiential
characterization itself. Although this is
true, from a process proposed as close
to research through design, the protocols
defined for the development of the
experiences should also be seen as
research results if they are registered under
academic canons as we have tried to do
here.

The protocols obtained are presented in
tables 3, 4, and 5, disaggregating each one
in stage, events and materials required, so
that they can be replicated in other material
characterization processes, whether wood
or others, and if modified, these changes
can be implemented gradually, stage by
stage, without altering the others. The
stages have been established the same for
the three experiences created, being finally
four: preparations for the experience, the
beginning, the development and the end.

The events then describe chronologically
each step necessary to carry out the
experience and the materials, which refer
to elements of easy implementation or to
the specific equipment previously listed.

Along with the protocols presented, a
rigorous preparation of each element
and experience is also needed, as well as
practice, through a stage of testing with
people outside the research, to achieve
the necessary fluency and mastery by
the facilitators to optimize each step.
The protocols are independent, because
although the complete experience was
necessary in the project carried out,
the interests of each researcher may
differ with respect to the objective of
the characterization carried out and the
search for data on the different levels and
dimensions of each material.



Experience development

Table 3. Protocol of the experience 1.

Experience1- Experiential characterization

Stage Events

Materials

* Layout of all the elements of the defined

* Elements of experience 1 previously mentioned
layout (Fig. 2A) * Person facilitating the experience
* Participant reception * Informed consents (physical, A4 format, validated
* Brief review of the experience by the ethics committee of the faculty)
Preparations for the * Delivery of instructions * Chair
experience * Signature of informed consent *Co

mputer with experience created with Imotions
Survey (outside the booth, controlled by the
facilitator). This experience can be created with any

guestionnaire creation software

lution of possible doubts
* Positioning of the participant in front of
the booth

* Home of the screens that guide the
experience
* Instruction to take the 3 pieces
corresponding to the first spec
evaluated
* Multisensory and free exploration of the
parts (Fig. 2B)

Beginning of the

es to be
cnce

* Follow the instructions on the

screen
* Response to semantic differential l
Development of th open-ended and free-association questions * A3 sheet with emotion circumflex was used in
evelopment of the .
P covering the 3 levels to be characterized
experience .

one of the questio

* New multisensory exploration of the

reens to more accurately
identify the emotions experienced.
ollowing species (cycle of 4 species in total)

* Confirmation of completion
* Request for the general perception of the
activity performed

* Resolution of doubts * Computer for registration of final comments,
) ) . * Invitation to perform the experience istration of full participation, expression of
Completion of the DI ) R o
again with other species or to perform
experience §

tin further participation and receiving

experience 2, always after a break further information (registration carried out online

* Record of the willingness to receive in Google Spreadsheets)
information on the results of the process

\



S

Figure 2. Layout of Characterization Experiences 1(A and B), 2 (C and D) and 3 (Bottom picture). Own
elaboration.



Table 4. Protocol of experience 2.

Experience 2 - Ranking and recognition of species

Stage

Events

Materials

Preparations for the

experience

* Arrangement of all the elements
to the defined layout (Fig. 2C)
* Brief review of the experience
* Delivery of instructions
* Signature of informed consent
* Resolution of possible doubts
* Positioning of the participant, standing in
front of the closed booth

cording

~

* Elements of experience 2 previously
indicated, considering the samples treated
with oil for each species (The position w:

modified every 30 participants with the

criterion of not grouping woods that were too
similar or too striking)
* Inforrmed consents (physical, A4 format,
validated by the ethics commmittee of the

Beginning of the
experience

* Cabin opening
* |nitial observation of samples

Development of the
experience

* Positioning of the numbers to define the
preference ranking (Fig. 2C)
* Positioning of signs to determine the level
of recognition of each species (Fig. 2D).

Completion of the

experience

* Confirmation of completion
* Request for the general perception of the
activity performed
esolution of doubts
* Invitation to perform experience 1again
with other species, always after a break
ecord of the willingness to receive

information on the results of the process

Computer for online registration of
preferences expressed by each participant
Camera to capture preferences in a
confirmation photo

Table 5. Protocol of experience 3. Own elaboration

Experiencia 3 - Eyetracking

Stage

Events

Materials

Preparations for

the experience

* Arrangement of all elements
according to the defined layout (Fig
2, photo below)

* Brief review of the experience
* Delivery of instructions
* Signature of informed consent
* Resolution of possible doubts
* Positioning of the eyetracking
lenses on the participant
* Positioning of the participant,
standing in front of the closed booth
at the exact predefined distance

* One sample of each species treated with matte finish oil

(The position was modified every 50 participants with the

criterion of not grouping woods that were too similar or too
conspicuous to focus visual attention).

* Informed consents (physical, A4 format, validated by the

ethics committee of the faculty)

* Pupil Labs Invisible eyetracking lenses and a device to
control and automatically record data (cell phone with
software included by the manufacturer)

* 4 OR codes 10x10 cm targets, predefined by the lens
manufacturer, printed in high contr.

and glued on a hard

acrylic surface

Beginning of the
experience

* Cabin opening

Development of

the experience

* Free observation of the samples
for 45 seconds (Fig. 2, lower
photograph)

* Confirmation of completion
* Resolution of doubts and
registration of the willingness to
receive information on the results of

the process




Discussion

The protocols obtained have considered for
their construction most of the previously
cited studies, which have given support
and academic value to the decision
processes presented in the materials and
methods section. There are, therefore,
common aspects with some of the studies.
Particularly the work of Camere and Karana
(2018) and Veelaert (2022; 2020) has served
as a reference for the initial establishment
of experimental guidelines. Despite this, a
series of new procedures and changes had
to be implemented from theory to practice
to complete the experiment successfully.
It is precisely this complex work, which
requires numerous instances of often
tedious and repetitive tests, that we seek to
simplify for future research in the area with
the registry presented here.

As previously outlined, there are very
few studies that provide details of the
experimental process at the level that has
been attempted, making it difficult to repeat
the experimentsin conditions atleast similar
tothose already tested by other researchers.
The definition of the size of the stimuli, their
finishes, the levels or dimensions of interest
to be characterized also do not appear as
completely standardized aspects. Studies
that can be considered cornerstones
of the area, specifically regarding wood
characterization (Broman, 2000: Hogibg
& Nyrud, 2010) give little information on
which  parameters were considered.
Added to this are the cultural differences
and the timber species themselves, since
most of these studies have been carried
out in Nordic countries or North America,
which increases the number of variables
to be considered and the definition of an
effective experimental design, which allows
to reduce or control them to focus the
results on the characterization sought.

As for the participants, most studies report
only the number of participants and some
analyze the differences in perception by
age or gender (Bumgardner & Bowe, 2002;
Mynttinen, 2009). It has been preferred
here to provide as much data as possible
regarding the people who participated

in the experience created so that future
studies can take this information into
account, establishing adequate sample
selection criteria according to the required
characterization.

Regarding the virtual stimuli, relevant to
provide the participants of the experience
with a variety of products and spaces where
each type of wood is the only variable to
consider, more recent studies provide
more information (Lipovac & Burnard, 2021;
Nakamura et al, 2022), and it is possible
to argue that the process to obtain each
image (type of software used, rendering
or lighting parameters, among others) is
not too relevant for the characterization
itself, beyond the necessary image quality
in terms of realism, image sharpness and
above all, the fidelity of the representation
of the wood itself.

The parameters provided from this study
should therefore be understood as initial
guidelinesforthose involved inthe challenge
of characterizing materials, whether wood
or others, since the particularities of each
situation, and as previously mentioned, the
context, especially the cultural and social
context, will determine differences in each
case. Even so, it is expected that they will
contribute significantly to standardize this
type of procedures in what can be common,
leaving the people and the materials
themselves as the only relevant variables.
This will also allow the development of
universally valid databases, at least partially,
that can be consulted online by designers
from anywhere in the world.

Conclusions and projections.

The experience with materials and the
expressive-sensory qualities that we sought
to characterize in this research are often
considered purely subjective in nature
and there is not usually great care in their
definition processes by the professional
and academic design community. It is
common for designers to conceptualize
the meanings, emotions and interpretations
of the materials they use in their projects
according to their own individual criteria



or by conducting small informal surveys
among colleagues or people close to them.

In this regard, the participants in the
experience, who were also direct
representatives of the design community
and of the timber material, reported very
positive feedback after participating in the
experience. Most of the participants were
often surprised by the rigorousness of the
process, its uniformity each time it was
carried out, the diversity of areas addressed,
and the methods used, which integrated
the traditional with new technologies in a
harmonious and easily understandable
way.

It is important to emphasize that when
performing these procedures, any prejudice
or stereotype regarding the understanding
that people may have of the aspects under
evaluation should be abandoned, but at
the same time, the experience should be
simplified so that it is smooth and quick
to perform. The design of this experience,
structured and clear in its approach, as
well as its dissemination in the professional
and academic community, also seeks
to contribute to the adoption of these
experiences for the characterization of
materials as a more common resource
for the discipline of Design, tending to
its incorporation into the curricula of
undergraduate programs in the area,
something today just incipient (Papile et al,
2022; Pedgley et al, 2016; Zhou, 2021). The
training of design professionals who have a
greater awareness of the relevance of these
areas seems necessary in a context where
new materials, artificial and natural, appear
every day in the market and become
options for the design and development of
new products, and where at the same time
technologies such as artificial intelligence
could largely replace materials experts
who only consider their technical aspects
(Magsood et al, 2024).

Connected to the above, it seems possible,
allowing for the experience created and
the results obtained, to establish criteria
that tend to standardize and unify these
experiences at a more global level. Although
this is not free of very relevant complexities,

such as cultural differences or the need to
have a minimum of technological resources
to optimize and standardize some aspects
of the experience, it is necessary to provide
design professionals with more universal
databases, such as those that group
the physical-mechanical or technical
characteristics of different  materials.
In the case of databases of expressive
and sensory qualities, they should also
incorporate aspects such as collaboration,
associativity or open access among
academics, professionals and institutions,
allowing their continuous improvement
and an organic process of growth. In this
line, it should be noted that the defined
experience has already been successfully
used, with minimal modifications, for the
experiential characterization of artificial
and natural materials, other than wood, in
other Latin American countries. Although
it proved to be adequate in that instance,
an important area, still little explored and
to be developed in future research, is
related to the definition and standardized
presentation of the results obtained after
carrying out the experience itself.

Finally, and from the perspective of
research and new knowledge arising from
the discipline, it is important to highlight
the value of the projective and empirical
processes that have always characterized
the profession and that, in its transition to
an academic discipline, it would not be
desirable to lose. As Findeli et al. (2008)
point out, in research through design there
is a communion between theory and
practice that helps to build an authentic
design theory capable of adopting an
epistemological stance consistent with
what is distinctive of Design: the project.
This tacit knowledge that arises from doing
is not usually registered by the conventional
means of the academy and therefore is not
easily recognized as valuable by it. For this
reason, and in the search for a change of
paradigm in this aspect, this article seeks
to record the process carried out to define
a procedure, thus converting it, it is hoped,
into useful knowledge for designers, at the
same level of relevance as the results arising
from the application of the procedure itself,



which can be reviewed on the project's
website.
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