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Abstract

This article discusses how the lack of friction in digital environments affects personal growth and
development. We define friction as the natural resistance within a medium that forces us to recognize our
limits and establish our place within it. This approach draws from Rousseau’s anthropological theory, mainly
the dichotomy between Negative and Positive Education; or the differences between a formative process that
forces self-awareness and a formative process where we become passive consumers of cultural items. Our
diagnostic hypothesis is that today’s digital technologies are not designed with digital skills development in
mind. Instead, they prioritize ease of use and immediate gratification. By analyzing examples of the evolution of
video games and word processing software; we remark how frictionless access to digital goods and the illusion
of choice undermine opportunities for meaningful engagement with our digital experiences. This suggests

that simply restricting screen time is not enough to foster complete personal development in our increasingly
digital world. We must also critically examine how the underlying conditions of these digital spaces shape our
behaviors and thinking patterns. The relationship between technology design and human development deserves
greater attention. The article concludes by calling for the conversation about implementing Negative Education
principles in digital environments by creating intentional friction points fostering a generation of truly capable
digital citizens.
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Friction and Personal Growth in Digital Environments

Friccién y desarrollo personal en entornos digitales

Resumen

En este articulo se discute como afecta la “falta de friccion” en los entornos digitales al
desarrollo personal. La friccion se presenta como las condiciones que nos fuerzan a apropiarnos de
nuestros limites y a encontrar nuestro lugar en un medio. Este planteamiento se recoge de la teoria
antropologica de Rousseau, en concreto, de la dicotomia entre la educacion negativa y positiva, o
las diferencias entre un proceso formativo que nos obliga a tomar consciencia de nuestra existencia
y un proceso formativo que nos diluye en productos culturales. La hipétesis de diagnostico es que
las tecnologias digitales actuales no se disefian pensando en ofrecer oportunidades para desarrollar
las habilidades que requiere el mundo digital. Ejemplos como la evolucion de los videojuegos
o el disefio de procesadores de texto ilustran cémo la facilidad de acceso y la sobreabundancia
de opciones, afectan a la apropiacién de nuestras experiencias digitales. Esto implica que no es
suficiente con limitar el tiempo de exposicion a entornos digitales para promover un desarrollo
personal integral, también hay que mirar hacia las condiciones de este nuevo medio, de creaciéon
humana, y cémo nos configuran. Las conclusiones del articulo son una invitacién al debate sobre
como implementar una educacion negativa en los entornos digitales que permita la educacion de
una ciudadania digital competente.

1 8 Palabras clave
(l) Educacion, antropologia filosofica, personalidad, tecnologia digital, competencia digital,

disefio de interfaces.

Introduction

This article addresses personal development in the digital age from a phi-
losophical and educational perspective. With the focus set on the meta-
verse—the «dark zone» warned by philosopher Simone Arcagni (2023)—
the digital age still poses challenges at both the individual and collective
levels. The aim of this research is to analyze an issue that is evident in
digital native generations: how does the absence of friction in digital envi-
ronments affect them on a personal level?

The starting hypothesis is that digitization, by redefining the spaces
we inhabit, also affects personal development. This was already raised by
sociologist Sherry Turkle in Life on the Screen (1997), when she pointed
out that constant exposure to screens blurs our body, hence affecting our
identity. Turkle denounced this situation before the turn of the millen-
nium, the internet boom, and the proliferation of screens brought by mo-
bile phones. These events introduced a further complication to a situation
that philosopher Luciano Floridi (2015) has characterized as a leap from
life to onlife, a hybrid existence between the digital and the physical that
is liminal in nature.

This new condition presents a fundamental paradox. With the pro-
mise of facilitating and optimizing all dimensions of human experience, it
eliminates the essential physical resistances that a person must face. In the
infosphere, which is how Floridi (2015) refers to the space of onlife, space-
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time coordinates are reorganized according to algorithmic logics that pri-
vilege immediacy, simultaneity, and the elimination of distances. The tem-
poral and spatial frameworks that delimit our existence and that we need to
master in order to achieve integral personal development are altered.

This phenomenon raises a major pedagogical and anthropological
problem, as it questions the very foundations of human development in
increasingly digital societies. The importance of the issue lies in the fact
that new generations are growing up in environments that lack the natu-
ral resistance that has traditionally fostered the appropriation of the body
and the environment to develop an autonomous personality. This article
highlights the absence of friction in digital media. This idea emphasizes
that these difficulties and obstacles are fundamental elements for growth,
adaptation, and the construction of a personal identity.

The relevance is reflected in recent studies on the influence of di-
gital environments on young people. The data show a growing concern
about the impact of digital technologies on the cognitive and emotional
development of children and teenagers. Studies such as those by Naga-
ta et al. (2024) and Muppalla et al. (2023) highlight the urgent need to
rethink our relationship with digital environments. This was one of the
motivations behind Floridi’s manifesto for online life (2015). While this
manifesto calls for acceptance of the conditions of the digital world as a
means of adaptation, this article, on the other hand, proposes a different
perspective and calls for the recovery of elements that are essential for
personal development in digital environments.

The position presented in this paper takes as its starting point the
concept of «negative education» proposed by Jean-Jacques Rousseau,
which is used to defend the need for friction in the digital world. Friction
will therefore be the key concept. This is understood as the difficulties
imposed by a medium. Difficulties that complicate existence but, in turn,
force us to accept its limits and be aware of the medium. In the physical
world, friction is imposed by a medium that is beyond our control. In the
case of the digital world, which is a human product, these difficulties are
optional, and it is counterintuitive to think of introducing friction unless
it is for recreational purposes. As discussed in previous research (Ramos
& Fuentes, 2020), technological development tends to build transparent
devices that blend into our lives and become necessary to their users
without drawing their attention. However, if friction is fundamental to
the development of autonomous and active individuals, it will be neces-
sary to rethink even political intervention. For this reason, this article
proposes the absence of friction as an open debate and line of work.
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This position is defended on the basis of a specific use of the term
friction in dialogue with Rousseau’s anthropological theory. The un-
derlying idea is that resistance from the environment is a necessary condi-
tion for human development, something that has been analyzed in various
philosophical and pedagogical traditions. For example, the phenomeno-
logical tradition is built on the subject-environment opposition. Authors
such as Maurice Merleau-Ponty have pointed out that corporeality and
its confrontation with the world constitute the basis of all experience and
knowledge. The resistance of the world to our bodies is what allows us to
develop a body schema and, subsequently, an awareness of ourselves as
situated beings. This article conceptualizes this resistance as the problem
of friction. In the field of education, the importance of obstacles and cha-
llenges has been recognized by constructivist theorists such as Jean Piaget,

200 who identified cognitive imbalance ( ) as the driving force behind learning.
(I) More recently, we can point to the studies of Elizabeth and Robert Bjork in
educational psychology on how «desirable difficulties» improve learning

(Bjork & Bjork, 2011). Desirable difficulty could be considered equivalent
to friction, but this concept does not capture the nuance introduced by
the idea of friction with regard to the differences between the natural and
digital environments that we are trying to highlight.

A philosophical-conceptual methodology analysis was used to de-
velop this article, which consisted of:

o A critical review of texts in the philosophy of education and
digital studies.

o A comparative analysis between Rousseau’s anthropological
theory and the conditions of today’s digital environments.

o The examination of paradigmatic cases as scenarios for philo-
sophical reflection.

 Argumentative synthesis aimed at proposing new lines of research.

First, Rousseau’s anthropological theory is analyzed, in which fric-
tion plays a fundamental role in negative education. Next, the characteris-
tics of the digital environment are reflected upon and how opportunities
for personal growth in this context promote a passive attitude. Finally, it is
pointed out that the state-of-the-art is complex and that it is necessary to
rethink how to introduce friction into the digital environment to enable
comprehensive personal growth; after all, the skills required for active di-
gital citizenship are well known (Gozalvez Pérez & Cortijo Ruiz, 2023),
the challenge is how to educate the inhabitants of the digital world.
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Negative education and friction

It is common to refer to Jean-Jacques Rousseau’s Emile, or Treatise on
Education as the founding text of modern pedagogy. For example, for
education historian Lorenzo Luzuriaga (1959, p. 16), it is the first modern
text among the fundamental books on pedagogy, ignoring such relevant
works as John Locke’s Some Thoughts on Education, among others. His-
torically, it can be said that Emile initiated a new way of looking at pe-
dagogy, due to the dialogue established with Rousseau’s anthropological
theory by authors such as Johann Friedrich Pestalozzi, who did recog-
nize himself as a pedagogue and attempted to transform the educatio-
nal ideas discussed in Emile into pedagogical practices, as proposed by
Michel Soétard (2012). However, technically, it is important to insist that

characterizing Emile as a pedagogical text is meaningless, as it is not a 201
pedagogical manual nor does it claim to be one. CD)
Rousseau (2010a) is clear that it is an anthropological reflection 2

and that the aim of the text is to «study the human condition» (p. 252).
More specifically, it is a study of our material condition, because Emile is
a materialist text, comparable to and in dialogue with other materialist
essays of the time, such as Condillac’s Treatise on the Origins of Knowled-
ge, which also starts from the idea that the subject emerges from the body
and its interaction with the environment. However, the context in which
we develop as people is not only physical; as social beings, most of our
development takes place in dialogue with other people and interacting
with humans. This is the condition that motivates Rousseau to argue that
Emilie’s educational process has two moments: one negative and one po-
sitive, one of friction with the natural environment and another where
the human (society) welcomes us.

This division does influence later pedagogical theories as a refe-
rence to the need for a comprehensive education. The most common in-
terpretation is that negative education is characterized as didactic expo-
sure to nature and positive education as structured teaching under the
tutelage of a teacher. This dichotomy is addressed by pedagogues such as
Pestalozzi (1887, p. 96), who proposes an intuitive method that seeks to
harmonize natural observation with guided instruction, and his disciple
Friedrich Froebel (1912), who delves deeper into this type of pedagogical
intervention in The Education of Man. But education in the 18th century
was not understood solely as pedagogy.

For Enlightenment thinkers, the question of education went be-
yond how to teach; education referred to the process of personal develo-
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pment. Let us take as an example and reference the first paragraph of the
definition written by Du Marsais for the Encyclopédie:

EDUCATION, n. d. Abstract and metaphysical term; it is the care taken
to feed, raise, and instruct children; thus education has as its object, 1°
the health and good conformation of the body; 2° what concerns the
rectitude and instruction of the spirit; 3° customs, i.e., the conduct of
life, and social qualities (Diderot & d’Alambert, 1751, T-V, p. 397).

This comprehensive definition of education perfectly illustrates
the broad concept used by the 18th-century thinkers. This is the concept
Rousseau titles his Emile, and when he speaks of a process of negative
education, he is not referring to the mere exposure of the child to nature,
but rather to allowing the individual to take possession of his body, the

202 vehicle that makes his existence possible, in order to complete the first di-
(’ ") mension of education and establish him as an autonomous being, thereby
' preventing the dissolution of his spirit into the masses.

The appropriation of the body is fundamental to the develop-
ment of the active and autonomous person in Rousseau’s proposal. In a
text subsequent to Emile, when discussing Emile’s education, Rousseau
(2010b) defines positive and negative education as follows:

I call positive education that which tends to form the spirit prematu-
rely and teach the child the duties of man. I call negative education that
which attempts to perfect the organs, the instruments of our knowledge,
before giving us knowledge, and which prepares us for reason by exerci-
sing the senses (p. 946).

The fundamental distinction established confirms that these are
two different processes that must complement each other. What negative
education requires in order to be carried out correctly is the space and
time necessary to develop activities that allow us to take ownership of
our bodies. It can be said that Rousseau’s anthropological theory posits
the altricial condition of the human species—at birth we are dependent,
incapable of surviving on our own— as the process in which subjectivi-
ty emerges. Human beings become individuals through the mastery of
a body confronted with an environment. It is from this realization of a
subject that we can reach «adulthood.» Positive education is that which
produces citizens from subjects, but without prior physical autonomy,
education cannot be successfully completed as the integral development
of the person (Ramos, 2014, p. 178). Thus, the educational process that
allows us to be active citizens is not independent of learning to control
cold, hunger, fatigue, pain, etc.
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It should be noted that Rousseau is not presenting this process as an
improvement. In Rousseauian scholarship and in some textbooks, there is
a tendency to articulate his educational project around the idea of «perfec-
tibility» because he uses this term in Discourse on the Origin and Basis of
Inequality Among Men. It is important to note that Rousseau only uses it in
that text as a suggestion from Grimm and that he later avoids the concept
(Binoche, 2004, p. 8). Rousseau, for example, in Emile, does not present the
appropriation process of our body as a perfection, but as a concretization
of our existence in a corporeal life (Ramos, 2014, pp. 181 fL.).

Negative education will be complemented by positive education,
which Rousseau also calls «education of things.» During the negative
process, the child focuses his activity on the sensitive, moving from the
mere acceptance or rejection of sensations to the interconnection of sen-

sations to construct a subject capable of discerning the outside world. The 203
positive process involves confronting human products, social objects, and C D)
abstract knowledge. This social world is more complex and less obvious. A

Hence, Rousseau (2010a) says that children must be mature as to cease
being «a numerical unit, the absolute whole» (p. 249) without losing their
identity before facing the «world of things.» It is assumed that, through
sensory activity, the shadow of consciousness emerges, and that it is by
facing the friction produced by the outside world that it takes shape as
a distinct identity capable of situating itself in the world and in society
without becoming diluted.

John Dewey (1916) summarizes Rousseau’s approach in Educa-
tion and Democracy, pointing out that the elements that underpin edu-
cational development «are (a) the original structure of our organs and
their active functions; (b) the uses to which the activity of these organs
is subjected under the influence of other people; (c) their direct interac-
tion with the environment» (p. 146). He then insists that it is essential for
these elements to develop in a coherent and cooperative way in order to
successfully complete the educational process, and that only then can we
achieve comprehensive personal development. What can unbalance this
process, according to Rousseau (2010a, p. 283), is the confusion generated
by social objects—which may have, for example, an affective meaning—
in individuals who lack an autonomous subjectivity capable of appro-
priating these objects without diluting their own identity. For this very
reason, the friction of the natural world that confronts us with our limits
and reinforces the position we occupy in the world is what guarantees a
balanced education in terms of personal development.
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It is through immediate sensations of pain or pleasure, or through
long-term eftects such as hunger or cold that a stable subjectivity aware
of its limits is formed. For this reason, Rousseauian anthropology argues
that these elements must always be present in education and prevent chil-
dren from identifying the comforts of civilization as elements of their
individual existence. The question we must ask is whether this friction is
reproducible in the contexts inhabited by digital natives.

The digital world as a space for positive education

Concern about how constant exposure to digital technology affects the
younger generations is becoming increasingly evident in public opinion.

204 Parents are considering protecting their children and limiting their «screen
( 1) time,» as the creators of this new context have been doing for years. Jour-
l nalist Chris Weller (2018) reports in an article for Business Insider that

executives at large technology companies are doing this by banning the
use of smart devices at home and choosing schools where there are no
screens. Paradoxically, these exclusive private schools are funded by the
profits of companies whose business strategies are focused on digitizing
schools, because they believe this is the way to improve education. At least
this is the image they want to project with these interventions, as suggested
by journalist Natasha Singer (2017) in an article for the New York Times
where she reviews three cases in public schools funded by Silicon Valley
«titans»: a contradiction that invites us to question the true impact of the
digital world on education and the development of new generations.

The debate on the impact of the digital world on new generations
has been going on for more than two decades. Even before the emergence
of mobile phones, when the functions that a single device performs today
were divided between personal computers, video game consoles, MP3
players, etc, because the issue of the digital world translates into a ubi-
quity of information that generates uncontrolled consumption. With this
in mind, Generation M (Roberts et al., 2005) can be considered the first
major reference study on the impact of screens. This report concludes by
denouncing that despite parents’ concerns about young people’s constant
consumption of multimedia content, their children reveal that they do
not take measures to control their consumption habits (p. 60). This is yet
another reason to say that today’s actions are too little, too late.

The conclusions reached by this pioneering report are the same as
those reached twenty years later by studies such as «Associations between
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Media Parenting Practices and Early Adolescent Screen Use» (Nagata
et al.,2024), one of many studies on how excessive screen time aftects cog-
nitive and socio-emotional development; studies that reiterate the recom-
mendation to limit exposure to the digital world and encourage sports and
social activities (Muppalla et al., 2023; Swider-Cios et al., 2023). However,
there are also contextual analyses that question whether there is a demons-
trable causal relationship between mental or emotional health problems
and excessive use of digital media (Guellai et al., 2022), and there are even
studies that refute the possibility of such a link (Ferguson, 2024). The truth
is that common sense dictates that recommendations involving turning
off digital devices and engaging in outdoor activities more in line with the
needs and functioning of our bodies are always convincing.

A common aspect of studies analyzing overexposure to the digital

world is that they focus on device use and rarely discuss content beyond as- 29?
sessing whether it is educational, violent, persuasive, etc. For example, when C D)
discussing how social media affects young people, it is true that the most A

decisive factor is the correlation between exposure to social media and ge-
neral changes in their behavior or mental health (Braghieri et al., 2022; El-
sayed,2021). But we can also speculate about the impact of the constant pu-
blic exposure of our lives, which can distort them, giving rise to a conflicted
identity or one lacking autonomy. It is advisable to establish links between
studies on social media use and studies on how our body image is subjected
to social media (Thai et al., 2024, p. 20; Vuong et al., 2021).

One aspect that is emphasized in this article is that content and how
we interact with it is what allows to understand what kind of relationship
is established with the digital world at the level of personal development.
Thus, it can be observed that one of the changes that seems to result from
overexposure to screens is that we are becoming less curious and more
passive, something that is experienced firsthand in the educational sphere.
The lack of healthy intellectual habits among students is a common topic
of conversation among teachers, a problem that characterizes as mental
obesity in that it correlates with excessive consumption of ultra-processed
information (Ramos, 2023). The idea is that an excess of superficial and
fragmented information affects our mental state, reducing our ability to
concentrate, assimilate knowledge, and retain information. This is equiva-
lent to the effects that excessive consumption of fast food has on our bodies.

Nicholas Carr (2011) denounces something similar when he talks
about «cognitive shallowness.» He traces its origin to information over-
load, but digitization and information highways do not, in essence, opera-
te to the detriment of our critical thinking and curiosity; on the contrary,
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they can stimulate it. The ability to quickly access different sources is es-
sential nourishment for active minds. Web resources such as Wikipedia
or The Internet Archive, platforms such as Khan Academy or Brilliant,
and all the forums that still host small thematic communities provide an
irreplaceable avenue for intellectual and personal growth for those who
enter the internet with sufficient maturity. The problem arises when one is
not prepared to approach these resources independently and safely.
Emiles dichotomy between negative and positive education is
useful for analyzing this situation. According to Rousseau, negative edu-
cation prepares us to face the world with autonomy; without it, society
corrupts us because we are incapable of appropriating its objects. The
maturity that Emile achieves before Book IV, which begins the process of
positive education, describes the maturity necessary to enter society. This

206 maturity is also illustrated by the protagonist of the only book Rousseau
(I) recommends for children: Robinson Crusoe. The need to survive on an
island creates enough friction for Robinson to appropriate the tools and

knowledge that, in another context, he would never have understood.

The digital world is a contemporary manifestation of what Rous-
seau calls the world of things. It is a produced virtual space which, like the
world of social objects discussed by Rousseau, exerts a powerful influence
on individuals by imposing objects that are not understood. Submission
to «digital things» occurs when one is unprepared for what Nicholas Ne-
groponte (1995) defines as «being digital» and is manifested in how inter-
faces, applications, or content are accepted uncritically.

To discuss this point, consider an object of seemingly mundane
appearance, such as a hoe. The appropriation of this tool begins when it
is handed over and its operation explained. If one has sufficient physical
skills to use it effectively and understands its usefulness, it can be used to
perform a specific task. However, this task requires effort to be made in
order to till the soil. If ones had never played with soil before using the
hoe, not only would one be surprised by how hard it is to work with, but
one would also be unable to appreciate how this tool facilitates the task at
hand. The normal response would be to reject the activity. On the other
hand, if the person has dug with his/her hands and understands how the
natural environment works, the person can put this effort into context
and see it as something beneficial; it is assumed, so to speak, as an advan-
tage of civilization and not as an arbitrary punishment.

In Rousseau’s scheme, the negative process would be to have expe-
rienced the hardness of the earth with one’s body and to have knowledge
of the environment that allows one to understand the relevance of tur-
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ning the earth over. A different case would be to find a hoe and approach
it as if it were a natural object. Discovering how to use it would require
an enormous effort, and learning to hoe correctly would take years. It
would be difficult to see the hoe as anything more than a tiring pastime.
This is what any child does. They play with the hoe, discovering that the
metal part can be used to hit, make noise, or break things, but they do not
appropriate the tool. When digital tools are not understood, and there is
no intention to appropriate them, the same thing happens.

For example, the interface of word processors such as Microsoft
Word or Libre Office Writer, without prior knowledge or explanation,
quickly becomes entertainment. The interface is passively accepted, and
instead of looking for the functions needed to format the document, its
elements become a distraction. Most users use these tools as a digital ty-
pewriter, but the interface attempts to communicate functions through 237
images and «skeuomorphs» —elements that mimic physical objects such CD)
as switches. These are buttons that make it easy to change the font, apply A
specific styles, insert tables, etc. These actions, which are executed with a
click, have immediate feedback on the screen—like when someone hits
something with a metal tool and it makes a sound—and generate playful
interest. So much so that children, alone with a word processor, will use
them to fill the screen with huge letters, phrases that take up several pa-
ges, words crammed onto a single page, and include irrelevant images,
especially if they shine and move. No effort is required, there is no friction
to achieve these effects, and they are distracting.

Adults do not usually play with word processor buttons to this ex-
treme, but this visual feedback does establish the limit of the functions
that interest us if no external stimulus arises, an imposed need that forces
us to go further and appropriate a function for a useful purpose. There are
cases of friction in education, when presenting a text, the author has to
adjust its typographical elements. At that point, they become interested in
understanding the usefulness of page breaks, automatic list numbering,
style tags, footer settings, etc. But this friction is not usually enough to
hold their attention on these elements after the text has been handed in.

This is something that differentiates digital things from the products
of the world of things that Rousseau reflects on. The hoe is a thing, a human
creation designed to intervene in an environment that offers friction to hu-
mans. The word processor, on the other hand, is a creation that allows us to
interact with another human product, the document, which without a prior
understanding of this object—which can be called positive, to return to the
thread of Rousseau’s theory used as a basis—we do not know what to do
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with. Hence, unlike the hoe, there is an intention to design the application
that is not aimed at improving its function, but rather at enabling the user
to take advantage of its functions or, simply, to discover that it has functions
with and without actively seeking information about what the software
allows us to do. This is handled by professionals in what is known as «user
experience» and referred to by the acronym UX (from User eXperience).
UX teams analyze usage patterns to design efficient and educational
interfaces. A classic example is the introduction of the Ribbon interface in
Microsoft Office 2007. It was presented as a redesign that made prominent
features that were once hidden in the application’s menus. For example, the
tags for structuring documents in MS Word were moved to the foreground,
taking up a large part of the screen. Word’s user base initially rejected Rib-
bon because it broke the paths they had learned to activate the features

208 they used, and although they eventually adapted to the new interface, they
D continued to use it to do exactly the same thing as before. Ribbon failed in
' its educational goal. The underlying problem was a lack of basic typogra-

phic training: if users do not recognize the elements that make up a page
or understand their function, they cannot understand how these tools help
structure a document, and the new buttons simply become a distraction.

This failure illustrates a broader paradox in educational technolo-
gy design. The systematic removal of obstacles in digital environments
creates users who interact superficially with increasingly opaque tools.
In Rousseauian terms, we have cultivated only a positive education that
makes us submissive consumers of the inertia of the digital world. The
absence of friction—that resistance that forces us to stop, understand,
and appropriate tools—could be the key factor explaining why the digital
world is thinning our experience of the world. The challenge lies in how
to reintroduce that necessary friction into an environment from which
we believe we can disconnect at will.

Friction in the digital world

The most common solution to the educational shortcomings observed in
generations raised in digital environments is to deprive them of the digi-
tal world. Undoubtly, limiting our screen time and having a fulfilling per-
sonal life is beneficial. But this solution does not address the underlying
problem: is it possible for a digital environment to promote meaningful
learning and comprehensive personal development? This is the objective
of proposing a debate on how to reproduce the natural friction that fos-
ters negative education in digital environments.
Sophia 39: 2025.
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It is important to note that friction has been present since the ori-
gin of the digital world. The first personal computers required considera-
ble effort to master: it was necessary to understand the basic principles of
programming, master command systems, and understand the architectu-
re of the machine in order to perform the simplest tasks. This initial fric-
tion acted as a barrier to entry that, paradoxically, ensured that those who
accessed the digital world developed a deep understanding of the tools
they used. The democratization of computing through graphical inter-
faces gradually eliminated these formative frictions, transforming users
from active agents into passive consumers of technology.

To reflect on how friction has evolved—and largely disappeared—
in digital environments, it can be examined the transformation of a see-
mingly simple medium: video games. Their evolution before the internet

illustrates how the progressive removal of obstacles has transformed our 209
relationship with digital objects. ’QD)
Those who played video games on personal computers before the AL

turn of the millennium may remember, for example, the first version of
Prince of Persia'. When it was released, the world of young people was li-
mited to the confines of their neighborhoods, and video games circulated
among friends. They were copied without malice because there were not
even stores where they could be bought. There were contacts, and in most
cases, it meant losing another game, because storage media (i.e., floppy disks,
which are still used today as an icon for saving a file in Office) were not easy
to get. This scarcity created a special relationship with each digital object: its
value lay not only in its content, but also in the effort required to obtain it.
Prince of Persia was one of the video games that everyone wan-
ted to play. When the game would start, the music and graphics seemed
otherworldly. However, the game presented an immediate challenge: as it
advanced, the first thing encountered was an armed soldier. When getting
closer, the soldier would stab the character with his sword and the game
was over. The usual thing to do was to try jumping from different points
and feinting as advancing, hoping that at some point the soldier’s sword
would not end the character’s life. The much-anticipated video game beca-
me a fiasco until, through trial and error, the gamer discovered the trick: be-
fore going to the right, where the soldier is waiting, the game has to explore
the castle in the opposite direction to find a sword with which to fight him.
Today, a player would hardly ever discover that it was possible to
move in the opposite direction on their own initiative. The frustration of
not being able to advance would cause them to lose interest and opt for
a simple solution such as searching for information on the internet or
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changing games. In those days, however, the friction of obtaining a video
game led to confronting the friction inherent in the game independently.
But this friction is lost when it is possible to run any other video game in
a matter of seconds on any platform, which serves as an example of how,
given the variety of choice and ease of access to video games, competition
for users’ attention is generated, forcing developers to reduce difficulty.
Thus, SilverGames offers a version of Prince of Persia that provides only
eight minutes of nostalgia, in which precisely those frictions that consti-
tuted the core of its educational proposal have been eliminated?.

This anecdote illustrates that friction functions as the need for
effort to achieve a goal that requires personal investment, and this effort
involves learning that allows to appropriate the things of the world we in-
habit. The design of Prince of Persia functions as a constructivist learning

210 process: the forced search for the sword teaches to master the controls
D and acquire the skills necessary to combat. But these learning dynamics
' are no longer viable in the current context. The overabundance of alter-

natives and immediate access to tutorials or online guides eliminate the
need for individual exploration. What could function as a comprehensive
educational experience is relegated to those who voluntarily choose to go
beyond superficial consumption of digital products.

The possibility of introducing friction into digital environments is
a challenge that transcends design decisions. Following Rousseau’s sche-
me, these «positive» spaces are inherently lacking in the «negative» ex-
periences that enable the development of genuine skills. The systematic
reduction of friction —celebrated as technological progress— has created
a paradox: while we promise increasingly powerful tools, we are creating
users who are increasingly dependent and unable to understand them.
Only by recognizing that friction is not a defect but a necessary condition
for development to imagine digital environments that, like Rousseau’s na-
tural world, force us to actively appropriate our experience.

Conclusion

This article has analyzed how the absence of friction in digital environ-
ments can compromise integral personal development. Friction, unders-
tood as a difficulty that forces us to be aware of our limits and justified
in dialogue with Rousseau’s anthropological theory, assuming that the
digital world is equivalent to what the Genevan philosopher defines as
the world of things.
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Following this analogy, the contrast between the digital world and
the natural world shows that while the natural world imposes frictions
that force us to recognize our limits, the digital world systematically eli-
minates them. For example, a stone is an object to which we recognize
characteristics and assign functions, while an application presents as a
means for some function that hides the complexity of its operation. This
difference means that the natural world, due to its conditions, forces us
to accept our limits and take ownership of our concrete existence (the
passage of time forces us to accept our finitude, gravity confronts us with
our weight and physical condition, etc.). In the digital world, on the other
hand, interfaces are deliberately designed to hook us by hiding their me-
chanisms. Whether by applying well-known techniques to capture our
attention, such as those presented by Nir Eyal and Ryan Hoover (2019),
or by exploiting the illusion of control produced by the variety of options
(Bonanno, 2014; Klusowski et al., 2021), the digital world turns us into
passive consumers of pre-designed experiences.

The implications of this analysis require actions that go beyond
strategies focused on limiting screen time. This is not just a problem of
abuse, but of how the design of these environments affects users. The di-
gital world is not a neutral space: it is a human construct that reflects
conscious decisions, including strategies that run counter to the interests
of its users. For example, dark patterns guide users toward unwanted ac-
tions that are usually defined in commercial terms (Lupidiiez et al., 2022).
As a society, we cannot accept the functioning of digital environments
as inevitable; we must be active agents in their transformation. The fun-
damental question is: why not create a digital world with frictions that
promote comprehensive development?

Along these lines, there are examples of how to introduce friction
into digital environments. There are games that force us to develop an ac-
tive relationship with the environment, rather than just a reactive one, in
terms of learning to control the mechanics. One example could be Baba
is You (Teikari, 2019), which challenges players to question the very rules
of the game. Solving the game’s puzzles requires reprogramming the map,
understanding how its elements work, and how we can combine them.
Another example could be Manifold Garden (Chyr et al., 2019), which
breaks with conventional physics to force the mental reconstruction of a
map based on geometric relationships that are only possible in the digital
realm. There are also examples of pedagogical interventions such as that
of Lana Parker (2022), who proposes turning the classroom into a space
of productive friction so that students can take ownership of their digital
lives by analyzing their experiences on social media as a community.
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These and other ways of generating conditions for comprehensive
development in the digital realm must be explored to foster a competent
digital citizenry. The challenge is not technical but philosophical and pe-
dagogical: to create digital environments that, following Rousseau’s idea
of negative education, foster the development of genuine autonomy in the
digital age. Only then will we avoid a future like that encountered by H.
G. Wells’ time traveler (2024), in which the childlike dependence of those
who survive thanks to technology without understanding it is disturbing.

Notes

1 The impact of this video game, which has spawned sequels and even film adap-
tations, can be illustrated by referring to the archaeological interest of its creator,
212 Jordan Mechner, during its development (Mechner, 2011).
(l) 2 For more information: https://bit.ly/3FDWKsa (last accessed: 07/01/2024).
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