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ABSTRACT

Mass-distribution virtual products affect in various dimensions to the users from the
activation of the sensory mechanisms, anatomical responses until various cognitive
processes. Through the observation of the interaction processes made by a group of
normal vision users in three mass-distribution virtual products with the assignment
of a task was detected a constant in the processes of interaction: the spatio-temporal
component. This component was present not only in the process of interaction with
the virtual product but also in the process of interaction with the device's work system.
In turn the spatio-temporal component seems to have variations related in the activa-
tion of sensory mechanisms which depends on the characteristics of the object. The
intention of these studies is to describe -with the use of networks- the spatio-temporal
component during the interaction processes with mass-distribution virtual products
and to reflect on how this component affect the human behavior and user experiences.
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INTRODUCTION

Picard observed that the interaction of a user with a computer could generate
Emotional Responses (Em-R) (Picard,1999), Her studies not only contribu-
ted in generate deep reflections in relation to the effects that computers could
cause in human beings, but also originated interest from various discipli-
nes in addressing various phenomena related to these technological devices.,
which has generated contributions that goes beyond of the exclusivity of an
unique discipline. From the perspective of the art and design areas there is
a very deep interest not only with the factors that integrate user experie-
nces (UX) in relation to the processes of interaction with virtual products
of mass distribution., but also in the possible affectations in Human Beh-
aviors (HB)., Ranging from the activation of various sensory mechanisms
until cognitive processes. In previous studies it was observed that the inte-
raction processes with Virtual Products (VP) generate Emotional Responses
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(Em-R) (Tejeda and Pineda, 2020). In fact, it is noted that users today dele-
gate a strong emotional charge to the virtual product and not to the Work
System (WS)., Not only by the evolution on technical functions in a computer
and its components but also in an evolution of the VP. The new generations
of VP have integrated sophisticated algorithms that allow not only a better
usability but also a specific adaptability to the user. This technological inte-
gration - from artificial intelligence and machine learning fundamentally- has
generated new HB. Because of this, in art and design areas must be differenti-
ated the affectations in a person in relation with the WS and the affectations
caused by the processes of interaction with VP. Although they are two interre-
lated factors they affect users differently and in a clearly defined hierarchical
processes.

We have conceptualized VP as meta-representations of new media and
meta-media, In the concept are considered the perceptual and cognitive cha-
racteristics that involves a human meta-representation like a product, in this
sense we considered the use of a language system, images, visual elements,
among others. The affectations observed on our studies goes on from the
activation of Sensory Mechanisms (SM), the activation of Focal Attention-
subsystem (FAP-s), transfer of information until specific responses (Em-R).
In all this process we observed an important component which has been
observed as a constant in various interaction sub-processes that integrate the
experience and this is the spatio-temporal component. The effects observed in
human behavior derived from this component allowed us to understand VP
and their WS as objects that require high spatial precision in the interaction
processes.

Frijda exposed in 1988 that emotions are subject of laws (Frijda, 1988). In
the case of virtual products the existence of laws could be considered and they
have been basically designed. Following Frijda’s position we also consider
the existence of a fundamental factor that determines not only the emotional
responses obtained from the interaction processes with the VPs, but also the
correct spatial location of the components of the work system and the virtual
product. In this sense, the spatial factor is fundamental in the generation of
user experiences in VP that could be considered like integrative responses,
as Plutchik defined to the emotions (Plutchik, 1965), however he had not
considered this type of products in his studies. The intention of these stu-
dies is to describe -with the use of networks- the spatio-temporal component
during the interaction processes with the mass-distribution virtual products
and to reflect on how this component affect the human behavior and user
experiences.

CONSIDERATIONS WITH NEW MEDIA META-REPRESENTATIONS

In general terms, the interaction processes in relation to mass-distribution
VP can be conceived as complex and as cyclical (Pineda, 2021). We have
made observations in relation to the fact that WS and VP generate intera-
ction processes that must be studied in a differentiated way. This is because
both components affect a person differently; one of them affects people more
in a sense of spatial-general location as well as task execution, and another in
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a fine-spatial location as well as in a meaningful sense. Also, we can mention
reflections developed by Fichte and the distinction that he made between
“Ich” and “Nicht-Ich” (Hatfield, 2018), in the same way with Helmholtz
and his studies on the difference between the subject and the object (Hatfi-
eld, 2018). These postures give us a clear frame work about we refer to the
interrelationship between two independent and completely different systems.
In this sense, the SM that encompasses the concept of “self” is proprioce-
ption, as the sensory system that gives us a global approach to our limit as a
system. Proprioception has different meanings, however one of its functions
is afferent-efferent neuromuscular control (Tuthill and Azim, 2018), it also
gives a user information regarding the position and movement of the body
through the proprioceptors distributed throughout the body, research carried
out by Charles Sherrington and which is used today as a reference (Tuthill
and Azim, 2018). For this reason it is possible to considerate two kinds of
spatial location in a person during the processes of interaction with an object:
the spatial-general location -related with the person and his context-, and the
spatial-fine location -related with Focal Attention processes. It is intended to
observe how SM are related to spatial factors and the possible effects that are
observed in human behavior and user experiences.

METHODOLOGY

The methodology used was the comparative analysis of data and the use
of networks for the visualization of information. In the construction of the
networks the interaction processes determined by the interrelation of the
User-Virtual Product were considered in three groups: G1 represented by
Website, G2 represented by Slide show and G3 represented by Interactive
Application. Likewise, the user’s activity was delimited from the assignment
of three tasks: 1) Locate the class Website, 2) Enter into the virtual product,
3) Explore the virtual product. The technological device that integrated the
work system was the user’s smartphone so was a clear habituation with the
WS by users. The observation of processes was carried out in a learning envi-
ronment with special interest on the individual interaction cycles carried out
by a group of Normal Vision (Nv) users. The individual interaction cycles
were observed on the maximum time as well as the minimum time.

PROCESS DESCRIPTION

Figure 1 shows an example of the relationship between sensory mechanisms
(SM) during the interaction process with three different VP in the maximum
time of the cycle of interaction. The SM related to the spatial-general location
of G1 were: gross motor Interaction (Img), visual Interaction (Iv), Fine motor
interaction with fingers (ImfD) and digital Preassure (Pd). The SM related to
the spatial-fine location related to the VP and concerning to the G1 were:
Propioception (Prop), Img, Iv, ImfD, Pd. The active SM related to the spatial-
general location of G2 were: Img, Iv and Sonor interaction (Is). The SMs
related to the spatial-fine location of G2 were: Prop, Iv, Img, Is. The active
SMs related to the spatial-general location of G3 were: Img, Iv, ImfD, and Is.
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Figure 1: Shows an example of the Cycle of interaction on T. Max. Normal Vision Users.
G=group, U=User. (Elaboration Olmos PL & Gil T.J. 2021).

The SMs related the spatial-fine location of the G3 were: Prop, Iv, Img, ImfD
and Is. This shows a variability in the activation of SM related to the type
of VP.

The VP that showed the highest demand for the spatial-general location
were: Slide Show and the Interactive Application with a total of 2585 and
1421 correlations with Prop respectively. The VP that showed the high-
est demand for the spatial-fine location were: Interactive Application and
Website with a total of 3533 and 1046 correlations with Iv respectively.

Each virtual product showed the activation of various SM during the inte-
raction processes, however the VP that showed a higher SM activation was
the Interactive Application with the following hierarchy: Iv with 3533 cor-
relations, Img with 2873 correlations, Is with 1651 correlations, Prop with
1321 and ImfD with 1169 correlations. In second place was the PPT with the
following hierarchy: Img with 2585 correlations, Iv with 2495 correlations,
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Table 1. Total time 300 secs. U=User; G1=Group 1; G2=Group 2; G3=Group 3.
(Elaboration Olmos PL. & Gil T. J. 2021).

G1/ Website G2/ Slide Show G3/ Interactive Application

U Prop Img Iv ImfD Pd Is Prop Img Iv ImfD Pd Is Prop Img Iv ImfD Pd Is

Ul 4 65 43 7 20 51 168 165 201 56 54 179 92 56 234 28 0 0

U2 63 91 94 11 59 57 122 247 224 13 14 224 348 322 472 155 119 316
U3 49 107 73 19 56 8 152 212 206 67 67 139 117 99 33 54 32 94
U4 58 64 69 21 35 20 9 158 160 19 20 107 151 250 726 49 31 51
Us 39 42 39 22 15 5 150 245 249 48 48 164 97 310 264 149 21 154
Ue 45 60 82 29 29 22 114 233 202 31 57 79 31 66 108 44 8 0

u7 34 32 43 15 21 24 154 291 286 44 43 174 65 189 170 84 0 140
ug 67 67 162 59 57 25 107 219 207 9 18 112 25 57 46 30 0 0

U9 6l 106 136 17 23 36 9 128 127 20 20 97 59 147 148 45 11 358
Ulo 67 79 128 4 21 32 143 244 187 29 28 140 113 371 320 140 33 226
Ull 47 68 64 14 49 23 78 143 138 22 24 83 162 482 484 250 12 466

Ul2 65 107 113 17 5 34 168 300 308 56 54 179 161 524 528 141 92 146

Is with 1677 correlations, Prop with 1548 correlations. The VP that showed
the least activation of SM was Website with the next hierarchy: Iv with 1046
correlations, Img with 888 correlations and Prop with 639 correlations.

With this description it was observed that the VPs that require a greater
spatial-fine localization were: Interactive Application and Website. However,
in the three VPs a prioritization is observed in the activation of the SM of the
Iv related to the spatial-fine location. In addition Table 1 shows variations
in relation to the interaction cycles performed by each user through the acti-
vation of SM. And it is observed that during the interaction processes with
the VP the spatial-fine location is positioned as a priority as long as there
is a correct spatial-general location of the person in relation to the VP and
consequently to its WS. With these results, it is observed that the less FAP-s
is obtained in the object, the greater the activation of SM related to factors
internal to the user, as is the case of the Slide Show.

Figure 2 shows an example of the relationship between SM during the
interaction process with three different VP in the minimum time of the cycle
of interaction. The SM related to the spatial-general location of the person
of G1 were: Img, Iv, Pd and Is. The SM related to the spatial-fine location
related to the PV and concerning to the G1 were: Prop, Iv, Img, Pd, Is. The
active SM related to the spatial-general location of the G2 were Img, Iv and
Is. The SM related to the spatial-fine location of G2 were: Prop, Iv, and Is.
The active SMs related to the spatial-general location of G3 were: Img, Iv
ImfD, and Is. The SMs related the spatial-fine location of the G3 were: Prop,
Iv, Img, ImfD and Is. On the example —Fig. 2- the VP that showed the highest
demand in activation of SM on the spatial-general location were: Website
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Figure 2: Shows an example of the Cycle of interaction on T. Min. Normal Vision Users.
G=group, U=User. (Elaboration Olmos PL & Gil T.J. 2021).

Table 2. PAF-s = Average time of FAP-S; U=User; G1= Group 1; G2=Group 2;
G3=Group 3; Elaboration Olmos PL & Gil T.J. 2021. (Elaboration Olmos PL.

& Gil T. J. 2021).
G U1l U2 U3 U4 US Ue U7 U8 U9 U100 U1l U12 PAF-s
Gl 196 9.6 264 13 366 163 4 92 55 133 18 3.3 17522
G2 46 109 24 8.5 3.69 385 9.7 6.7 7 5 63 4.6 7328
G3 62 134 275 20 155 3.78 11 6.1 16 20.1 21 24 159.76

and the Interactive Application. The VP that showed the highest demand in
activation of SM on the spatial-fine location were: Website and Interactive
Application.
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Table 2 shows variations in relation to the average time of PAF-s performed
by each person. The VP that was most linked to the PAF-s, -that is, with
spatial-fine location processes- was the Website., While the VP that was least
linked to the spatial-fine location processes was the PPT.

CONCLUSION

These studies show a difference not only in the activation of SM in relation
to the VP which they interact but also with the use of certain spatial loca-
tion system. All VP analyzed in this studies requires both: the spatial-general
location and the spatial-fine location. The constant SM in both-Max and
Min times-in relation to the general-spatial location were: Img, Iv and the Is.
The constant SM that were observed in relation to the fine-spatial location
in both times were the Prop, Img, Iv, Is. It is observed that the spatial-general
location requires less activation of SM while the spatial-fine location requires
more SM. Likewise, a correlation is observed between the PAF and the physi-
cal interaction with the object. Physical interaction with the VP occurs after a
general and fine spatial location. The variation occurs in relation to the acti-
vation of ImfD and Pd related with the VP. In this sense the spatial location
is necessary in the construction of the user experience with mass-distribution
virtual products, because it is present in all phases of user interaction with
the object.
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