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Abstract

The objective of thisarticleis to analyze the triadic relationship between education, psychology and neuroscience
within the framework of neuroeducation. To this end, an exhaustive review of the most relevant literature on the

subject was carried out. The historical precedents of neuroeducation can be traced back to the introduction of
psychological discourse in education, which later transformed into the psychologization of school. Arguably, the
irruption of the neuro in the culture and the advent of the new neurosubjectivities ended up dethroning psychology
of its privileged position in the educational context. Under promises of liberation, independence and scientificity,
neuroeducation prospered precipitously without addressing the multiplicity of philosophical, methodological and
ethical difficulties that still plagues it. However, the structural relationship between psychology and neuroscience
reveals the inability of the latter to detach itself from the psi paradigm. Moreover, from the counterpsychology
theory and considering its analog behavior, it can be argued that the neuro, rather than an independent stage, is
an extension of the psi conditioned to this epoch. Under this approach, neuroeducation is not an alternative to
psychological predominance but a return to it which threatens neurologization. Thus, it is imperative that learning
is reconnected to culture, educational spaces are reconquered, and the teachers are made aware of their agency
so that education can, without ignoring the valuable contributions of the other disciplines, recognize itself as an
autonomous knowledge, eminently integrationist and independent.
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Resumen

El presente articulo tiene por objetivo analizar la relacion triddica entre la educacion, psicologia y
neurociencias en el marco de la neuroeducacion. Con este fin se llevé a cabo una exhaustiva revision de
la literatura mas relevante en torno a la tematica. Los precedentes histdricos de la neuroeducacion se
pueden rastrear hasta la introduccién del discurso psicolégico en la educacion, lo que posteriormente
se transform¢ en la psicologizacion de la escuela. Discutiblemente, la irrupcién de lo neuro en la
cultura y el advenimiento de las nuevas neurosubjetividades acabaron por destronar a la psicologia
de su posicion privilegiada en el espacio educativo. Bajo promesas de liberacién, independencia
y cientificidad, la neuroeducacién prosperd precipitadamente sin atender a la multiplicidad de
dificultades filoséficas, metodoldgicas y éticas que todavia la agobian. No obstante, la relacion
estructural entre psicologia y neurociencias atisba la incapacidad de las tltimas para desligarse del
paradigma psi. Mds atin, desde la contrapsicologia, se puede argumentar que lo neuro, més que un
estadio independiente, es una extension de lo psi acondicionada a la época. Bajo este planteamiento,
la neuroeducacién no es una alternativa a la predominancia psicoldgica sino un retorno a ella que
amenaza con la neurologizacién. Por ende, es imperativo que se revincule el aprendizaje a la cultura,
se reconquisten los espacios educativos y se concientice a los maestros de su agencia para que la
educacion pueda, sin ignorar las valiosas aportaciones de las otras disciplinas, reconocerse a si misma

140 como un saber auténomo, eminentemente integrador e independiente.

Q{Sﬁ Palabras clave

Neuroeducacién, educacion, psicologia, cultura.

Introduction

Today, the progress of neuroeducation is undeniable. The marriage be-
tween the neurosciences and education is already giving its first and ex-
pected results, which concern topics of high relevance in the educational
field such as: the acquisition of literacy (Huettig, Kolinsky and Lach-
mann, 2018), the learning of mathematics (Cargnelutti, Tomasetto and
Passolunghi, 2017), the strengthening of memory (Markant, Ruggeri,
Gureckis and Xu, 2016), the relationship of physical activity with learning
(Mavilidi, Okely, Chandler and Paas, 2016) and the problems of learning
(Camargo and Geniole, 2018). There is also evidence, as Pickering and
Howard-Jones (2008) report, that their popularity among educators is
booming, not to mention that several institutions of importance, such as
UNESCO and Harvard University, are actively investing in the new dis-
cipline. Even its most outspoken and controversial detractors have been
rebuffed or, failing that, have given in.

The argument that supports it reads like this: given that learning is
intrinsically related to brain functioning and neuroscience is the scientif-
ic field that studies the biological basis of such functioning, it follows as a
corollary that the neuroeducational project is not only feasible but highly
desirable. Under this logic, education could abandon the psychological
discourse, once valuable and now outdated, to take refuge in the cred-
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ibility of biology. At first glance, the above is a sufficient condition to jus-
tify neuroeducation. However, not all share that messianic vision of the
project. To begin with, what motivates this union? As stated by Ansari, De
Smedt and Grabner (2012), “neuroeducation presumes that the under-
standing of the biological mechanisms of learning is more informative,
accurate or reliable than other explanations of a non-biological nature”.
Is neuroscientific knowledge intrinsically superior to others? Ortega and
Vidal (2007) would say no, but that illusion responds to a cultural shift of
the last decade, called neuroculture. Finally, De Vos (2016) asks: “where
is education in neuroeducation?” What is included in this article could
be close to an answer. The objective of this article is to analyze the tri-
adic relationship of education, psychology and neurosciences within the
framework of neuroeducation. To this end, an exhaustive review of the

most relevant literature on the subject was carried out. Next, a brief his- 141
torical approach to the psychological colonization of educational spaces S
is presented, from its introduction in the school with the para-school

services to its directive role in the rethinking of the teaching objectives.
Then the advent and rise of the neurosciences is described, emphasizing
its incidence in the contemporary sociocultural and ideological climate
and in the configuration of the new subjectivities of everything neuro.
Subsequently, the neuroeducation project is analyzed in depth, revealing
the multiple difficulties that arise from the internal relationship between
its constituents. Finally, a critique of neuroeducation is presented, based
on counter-psychology and, faced with the permanence of the psycho-
logical and the imminence of the neurological, the question is rescued:
what should change in education with a view to neuroeducation? To test
a possible answer, it is a priority to explore the origin of the dyad consti-
tuted by psychology and education.

Psi colonization: a historical approach
to school psychologization

As it is of general knowledge, many subjects studied by psychology re-
spond to educational topics because cognition is the medium of learning.
The history of psychology is full of examples of this. The first psychomet-
ric intelligence assessment was developed specifically for use in schools.
The discovery of one of the fundamental postulates of the behaviorist
current, conditioning, was popularized as a teaching technique and was
freely applied by educators. The work of psychologists such as Piaget, Vy-
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gotsky and Ausubel is enough to confirm the existence of a spontaneous
and diffuse intersection between psychology and education. Even so, as
De Vos (2016) puts it, it is not until the mid-twentieth century that there
is a real coalition between psychology and school.

Until the end of the nineteenth century, psychology was composed
of a tiny group of professionals, of negligible popularity and without
influence in the scientific community, who still remembered the strong
controversy surrounding the nature of its object of study. But shortly af-
terwards, in the words of Mulvale (2016), the sociohistorical movements
would open a space for the nascent discipline: capitalism used the notion
of entrepreneurial individuals who created their own destiny; seculariza-
tion deprived the individual of the divine protection that provided mean-
ing and values; and the neoreligiosity started with the idea of the tran-

142 scendental God and the traditional rules to promulgate a personal faith
A? based on the spiritual needs of each person. Psychology, after adopting
\ an empirical-naturalist approach, emerged on par with the individualist

current of the time, contributing to the production of new subjectivities:
self-governed, self-sufficient and autonomous subjects.

Counting on that scientific credibility and prosecuted in the pre-
dominant cultural current of the time, the interwar period was an aus-
picious opportunity. Advances in psychometrics were well received for
the standardized evaluation of immigrants, soldiers and students, giving
psychology something of that long-awaited popularity. However, Lloyd
(2015) argues that this would not reach its peak until after the Second
World War, when the high prevalence of military psychiatric casualties
led to a substantial increase in the funding of mental health services and
called attention to the benefits of psychology. Soon, explains Mulvale
(2016), individuals seeking answers to the events of war, happiness and
self-realization turned to the young discipline that, in a short time and
with great subtlety, had entered the mainstream culture.

After this successful acceptance, the incipient discipline made its
way into the educational centers. According to De Vos (2016), this first
incursion of psychology was through para-school services such as voca-
tional guidance and psychological support, but soon the advances in cog-
nitive matter gave it a directive role in schooling. For Marina (2012), this
interference was justified in that, considering that learning also occurs
spontaneously and involuntarily, if the objective of education was to re-
act it intentionally, directed and optimally, it was necessary to understand
the intricate biopsychosocial mechanisms. By the beginning of the 20th
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century, not only had there been an authentic psychological invasion of
the school, but it had been, for practical purposes, a total success.

For Mayer (2001), the argument that justified this suspect mar-
riage was clear: psychology would get practical problems in which to
verify their hypotheses and education, theoretical knowledge to nurture
their praxis. Indeed, the predominant psychological currents of that time
provided numerous contributions to the educational practice that the
teachers, for their part, diligently complied with. For De Vos (2016), that’s
how the psi terminology flooded the school, starting with the curriculum
and ending with the educational content itself. Solé and Moyano (2017)
point out that, after colonization, the student’s expected objectives no
longer referred to learning, but to reaching a maturity of the self, a degree
of self-esteem or another psychological imperative to which constant ref-

erences were made. 143
Education incorporated into its vocabulary the many psychologi- S
cal terms that then swarmed in the science of the mind, those concerning

personality, cognition, behavior, etc. Psychological knowledge was regu-
larly applied in class and differentiating it from educational knowledge
became impossible. That spontaneous and diffuse limit between both
disciplines had vanished, because the psychological discourse had per-
meated everything educational. In its eagerness to enrich the school, psy-
chology had managed to kidnap it or rather psychologize it. Education
had lost its jurisdiction and what was at first a slight act of intrusion was
now a large-scale invasion.

It is undeniable that psychological knowledge, at the beginning,
was useful to enhance the work of the teacher, allowing a greater under-
standing of the cognitive processes that operate in learning and reani-
mating empirical research in education; nevertheless, the psychological
discourse soon became hegemonic and further corroded the fragile pro-
fessional identity of the educator. This phenomenon would be known as
psi colonization, the beginning of a long history of the predominance of
psychological discourse in education. For purposes of this occupation,
De Vos (2008) states that the school had been redesigned as a place not
only of schooling, but of therapy, where teachers abandoned teaching to
integrate into a vast disorder detection network. For Solé and Moyano
(2017), this is the triggering factor for the abuse of diagnostic classifica-
tions in the school, a catastrophic but expected consequence in the psy-
chologized school.

Under the Piagetian premise that there is a natural and universal
cognitive-behavioral development dependent on the evolutionary ad-
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vance of the individual, teaching takes a back seat. The responsibility for
any delay or deviation in the educational timeline now lies with the sub-
ject, who triumphs or fails to achieve the expected accomplishments. In
the case of failure, this is understood in clinical terms as an alteration of
the functioning or normal development of the individual, a disorder. In
view of that, educational research quickly abandoned pedagogical discus-
sions to focus on deviations that interfere with the individual’s learning,
diminishing the teacher’s agency. According to De Vos (2016), this would
be the main reason for the sudden increase in the prevalence of mental
illnesses in educational environments, a phenomenon preceded by child-
hood overmedication.

Thus, according to Solé and Moyano (2017), the inappropriate be-
haviors that generate friction in school dynamics were grouped into etio-

144 logical, watertight and superficial categories, which completely rejected
h? the subjective experience. For Rodriguez (2016) this outcome would not
\ surprise Canguilhem, who saw in the psychologist a technician of social

normalization whose objective is the adjustment of the subjects to the
current reality, identifying health with conformism to the established or-
der and illness with opposition to this. Once intruded in the educational
environment, the psychologist’s role becomes a crime, pivoting between
the concepts of adaptation and abnormality under which, from his utili-
tarian logic, the individual who meets the curricular objectives is normal
and who is doesn’t, is abnormal and his maladaptation is pathological.

For Grace (2018), psi colonization is a natural consequence of the
inability of education to cement its own identity, insecurity that has led
it to rethink and obsessively question the validity of its knowledge. This
makes it especially vulnerable to the invasion and occupation of others
that, on dubious guarantees, promise scientificity and a robust frame of
reference. On this view, education sees itself as dependent and in need
of a discipline-another that provides support. On the other hand, De
Vos (2008, 2012, 2014, 2015, 2016) argues that psi colonization is a con-
sequence of the intrinsic nature of psychology, a fact that underlies a
complex sociological analysis of the psychological irruption in culture,
politics and society. Such a position is hardly new, since critics of the psi
disciplines, from Husserl to Foucault, have warned about the monopoliz-
ing tendency of psychological discourse and its expansive and invasive
nature as a science. On this, Mulvale (2016) would conclude questioning
if after the irruption of the psi in the daily life one can realistically imag-
ine a de-psychologized society.
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The advent of the “neuro” and the brain subject

For the time being, De Vos (2015) affirms that, at least in education, the long
reign of psychology as a privileged sovereign has been arguably exceeded.
During the last years, the interdisciplinary study of the nervous system has
had an immense upturn thanks to the discovery of new and better imaging
technologies, from the classical image by functional magnetic resonance to
the new imaging with diffusion tensor (images of diffusion tensor). How-
ever, its innovative paraphernalia and its great explanatory power is not
enough to elucidate the pre-eminence of neurosciences in contemporary
society. As Frazzetto and Anker (2009) clarify, this is because, in studying
the underlying factors of our individuality, advances in this field not only
stand out for their scientificity but also for their resonance on a personal,

social and cultural level. As Ibafiez, Sedefio and Garcia (2017) explain, the 145
explanatory power of the neurosciences allows a neurobiological perspec-
tive on topics classically monopolized by the philosophical and psychologi- S

cal tradition, such as consciousness, subjectivity and intersubjectivity. That
is why it is no surprise that, despite its technical and theoretical complexi-
ties, it has easily captured the common interest.

This fascination is not exclusive to postmodernity. From the
Greeks to modern philosophers, the privileged place of the brain in the
social imagery is remarkable. According to Crivellato and Ribatti (2017),
Alcmeédn of Crotona was the first to maintain that the soul, understood
as consciousness, was in the brain, thus inaugurating the encephalocen-
tric theory that would defend Hipo of Samos, Hipocrates de Cos and
Plato. Later, Galen grouped the characteristics of the human being in the
animal pneuma, whose seat was the encephalon. Descartes would con-
tinue the tradition by placing the soul in the pineal gland and Bonnet at
a conjectural point within the brain. The birth and rise of phrenology,
the first theory that attributes psychological qualities to specific neocor-
tical regions, confirms the vivid interest in the study of the brain in the
nineteenth century. In the current date, it is enough to read recognized
authors like Shoemaker, Putnam, Churchland and Ferret who, following
the Lockean tradition, make constant use of mental experiments on the
brain and the mind.

Currently, neurocentrism has crossed the boundaries of academia
and has been mixed in culture, successfully integrating into the social fab-
ric. In the words of Alvarez (2013), the paradigm of the neuro, sustained
in the authoritative agency of the discourse of science, offers the illusion
of “finding answers to the most complex aspects of our existence (...)
why we are what we are, and the why we do what we do” (p. 155). That is
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to say, that historical fascination of the human being by the soul, psyche
or mind moved to the nervous system, becoming a universal interest in
neurosciences and in the tacit desire that its study provide an answer to
the existential questions of being. For Frazzetto and Anker (2009), this
is neuroculture, the irruption of neuroscientific knowledge in daily life,
social practices and intellectual discourses that affect the way in which
the individual perceives himself, his body and others.

Gazzaniga (2006) argues that in this new paradigm is implicit the
notion that the brain is what sustains, manages and generates the sense
of identity and, therefore, is the corporeal representative of subjectivity.
As Purdy and Morrison (2009) explain, the psychological attributes that
at first were linked exclusively to the mind, the immaterial res cogitans,
were now irreflexively ascribed to the brain, resulting in a mutant form of

146 Cartesianism. In neuroculture, the individual is reduced to his brain and
~ ? the brain is praised as the defining property of it. Such an affirmation can
\ be exemplified as follows: if A receives the heart of B, A has a new heart;

but if A receives the brain of B, then B has a new body. If we grant that the
brain makes the mind and Cartesian dualism has been effectively over-
come, Rose and Abi-Rached (2013) ask: are neuroscientists engineers of
the soul? These and other questions arise in the era of the “brainized” hu-
man being. As Ehrenberg (2004) affirms, a being contained in an organ
implies a new subjective conception in itself.

In a first attempt to conceptually capture this phenomenon,
Changeux (1997) proposed a homo cerebralis to highlight the material
basis of the ego identity. Hagner (1997) postulated homo cerebralis to ex-
plain the historical evolution of the brain, from its status as a recipient of
the soul to be the organ-subject. Then, Rose (2003) proposed the concept
of the neurochemical self, understood as the notion that the total person-
ality can be summarized in terms of economic balance and imbalance
of ions, enzymes and neurotransmitters. Finally, the aforementioned
concepts would converge on the brain subject, a new conception worked
by authors such as Ehrenberg (2004), Ortega (2009), Battro, Fischer and
Léna (2008) and Silva and Fernandez (2016). As explained by Ortega and
Vidal (2006), this would be an anthropological figure that embodies the
notion that being, and his personality are essentially reducible to his ner-
vous system, considering all the social and cultural effects that this entails.

Vidal and Ortega (2017) affirm that this neurocentric view of hu-
man subjectivity is at the heart of some of the most important current de-
bates, from philosophy to politics. Certainly, the occurrence of neuro di-
mensions has permeated many areas, even the most unlikely ones. One of
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them is the market, where it is now common to find products such as mu-
sic for brain stimulation (Brain.fm), nootropics (HVMN), neuro-drinks
(Neuro), neurobics and brain training video games (Dr. Kawashima’s
Brain Training). Moreover, some practices that until recently were of the
order of fiction have gained popularity with several startups undertaking
chemical brain preservation projects with brain cryopreservation (Nec-
tome), mental digitization (Neuralink) and human robotization (Humai).

The neurosciences also managed to permeate other areas of
knowledge, giving rise to new transdisciplinary fields of knowledge. They
allow to apply the new theoretical developments and the methodological
advantages of the neurosciences to their study, generating an immense
value in themselves, such as neuropsychology, neuroeconomy and neuro-
ethics. However, these were not the only epiphenomena of the irruption

of the neuro in knowledge. Corredor and Cardenas (2017) identify other 147
initiatives that arose in order to take advantage of the “neuro” juncture S
to obtain credibility, becoming pseudoscientific niches that have little or

nothing to do with the interdiction of neuroscience and the disciplines in
question, among them neurolinguistics, neuromarketing, neuromusics
and neurojurisprudence.

Neuroeducation: perfect combination
or unstable mixture?

These multiple appropriations of the neuro, both in popular culture and
in academia, point to the existence of a further phenomenon, the con-
nection between neurosciences and the current socio-cultural and ideo-
logical climate. On this line of thought, it can be deduced that neuro-
education is another epiphenomenon of neuroculture, whose particular
purpose is to integrate neurosciences into a new domain: education. In
its beginnings, this new area aroused both interest and distrust. A col-
lective, aligned with the expectations of Battro, Fischer and Léna (2008),
expressed their enthusiasm and optimism regarding the possible applica-
tions of this new knowledge in the field of educational policy and the
classroom. Some even claimed a role as evangelists, preaching the fabu-
lous promises of this nascent discipline.

A concrete example of this is the article by Carew and Magsamen
(2010), published by the prestigious journal Neuron, whose ambitious title
reads Neuroscience and Education: An Ideal Partnership for Producing Ev-
idence-Based Solutions to Guide 21st Century Learning. As is evident from
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its epigraph, the text iterates insistently the incalculable potential of neu-
roeducation, whose only barriers, mentioned in two modest paragraphs,
are the popularization of neuromyths, a topic to be discussed later, and the
need for greater funding. Trapped in this rhetoric, neuroeducation seems
to be the zenith of the educational project and the scientific response to
the eternal question of how to educate. The neurosciences would be the
platform from which education would reach its peak of development.
Another group was skeptical about the true scope of the unlikely
offer. Cigman and Davis (2009) stated categorically that neurosciences
could not account for the nature of learning and what constitutes good
human performance. Others, including Clark (2013) and Bowers (2016),
argued that those seductive promises were very general to be taken seri-
ously or directly false. In this group is Bruer (1997) who in his iconic

148 article Education and the Brain: A Bridge Too Far argued that the gap be-
A? tween education and neuroscience could be, until that moment, insur-
\ mountable. However, a decade after the publication of this article it is

impossible to ignore the extensive theoretical framework that has been
built. Research such as Ansari, De Smedt and Grabner (2012), Campbell
and Pagé (2012), Nouri and Mehrmohammadi (2012), Zadina (2015)
and Howard-Jones et al. (2016) justify its relevance and argue for the va-
lidity of the transdisciplinary study of the neurophysiological bases that
support the cognitive functions involved in teaching-learning processes.
Moreover, several organizations, universities and research institutions
have made evident investments in the field of neuroeducation.

The Organization for Economic Cooperation and Development
initiated the Brain and Learning project for neuroeducational research.
UNESCO established a scholarship for research in neurosciences and ed-
ucation. Several renowned universities such as the University College of
London, University of Bristol, Columbia University, Harvard University,
and Vanderbilt University are offering graduate degrees in the subject. In
Latin America, universities in Bolivia, Chile, Colombia, Mexico and Para-
guay have joined the cause, offering professional diplomas. In addition,
articles on neuroeducation have appeared in some of the most impor-
tant academic journals in the world, such as the previously mentioned
Neuron (Carew and Magsamen, 2010), Scientific American (Stix, 2011)
and Nature Reviews Neuroscience (Howard-Jones, 2014b). Specialized
journals such as Mind, Brain, and Education have also emerged in 2007,
Trends in Neuroscience and Education and Neuroéducation in 2012 and
Educational Neuroscience in 2016. Academic associations have also been
formed around the discipline, including the International Mind, Brain
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and Education Society, the Neuroeducational Network, the Neurosciences
and Education Laboratory and the Ibero-American Center for Neurosci-
ences, Education and Human Development.

Although the progress of this discipline is irrefutable, there are still
serious difficulties that need to be avoided. As stated by Gracia (2018),
neuroeducation is subject to compulsive questioning itself because of
the internal relationship maintained by its two essential components: the
neurosciences and education. For that reason, for Patten and Campbell
(2011), their most urgent difficulties are to establish a solid theoretical
and philosophical basis, to find empirical models that allow their inves-
tigation and determine ethical standards that guide their development.
The union between neuroscience and education cannot be conveniently
reduced to the application of knowledge of the former on the praxis of

the latter, because this superficial reasoning ignores the countless subtle 149
and important changes that this interaction evokes. S
Starting from the foundations, Samuels (2009) points out the exis-

tence of a contradiction between the predominant philosophical perspec-
tives in the constituents of neuroeducation: the materialist empiricism that
prevails in the neurosciences and the predominant constructivism in the ed-
ucational sciences. On one hand, materialist empiricism posits that knowl-
edge is perceptible, which implies that it is possible to access reality and
obtain objective truths. In the other, the constructivism of relativist roots re-
jects this notion by objecting that reality is socially constructed, making the
existence of universal truths impossible. This ontological antagonism be-
tween both positions reveals a first obstacle in the neuroeducational project.
This serious difference is evident in the methodological standards
of each area. On the one hand, neuroscientists use techniques from the
natural sciences, seeking correlates and causalities from neurophysiologi-
cal measurements in experimental contexts where there is manipulation
of the variables. On the other hand, as Flobakk (2016) explains, in the
educational sciences the aim is to encompass the complexities of social
realities through qualitative measurement, conforming to the exploration
and description of phenomena in themselves. Educational research does
not pretend to know, much less control all the variables that intervene in,
for example, learning within the classroom, because such presumption
is unfeasible and would require transgressing its own proper limits. Cri-
faci, Cittd, Raso, Gentile and Allegra (2015) consider that perhaps this is
why some educators, whose research tradition is accustomed to studying
natural and rich environments influenced by a myriad of factors, perceive
with skepticism the neuroscientific, artificial and sterile experiments.
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Horvath and Donoghue (2016) raise a similar argument based on
the concept of levels of organization. Taking biology as an example, it is
understood that tissues are composed of cells, organs are made of tissues,
individuals are constituted by organs and so on. This transition, better
defined as integration from Bleger (1983), implies a multi-stage develop-
ment of progressive improvement and complexity in which each state of
organization coincides with the appearance of new properties that are
not exhibited or predictable at the previous level. The properties of cells
are not assimilable to those of tissues, organs or individuals, therefore,
it is necessary to study them from different branches such as cytology,
histology, etc. This would explain, from the levels of organization, the
emergence of different scientific areas or specializations that study the
same phenomenon from different paradigms.

As Horvath and Donoghue (2016) explain, each of these disci-
plines presupposes the use of a single set composed of research ques-
tions, terminology and tools, incompatible with previous or subsequent
levels. In other words, although each discipline studies different aspects
of the same phenomenon, they start from radically different premises
that make interchange difficult, if not impossible. This is explained by
Castorina (2016) by stating that each discipline is defined by its objects
of study, therefore, its frame of reference is suitable for the investigation
of particular phenomena, but not others. Thus, neurosciences would deal
with neurological phenomena, while education would deal with teach-
ing-learning processes and even if there are coincidences between them,
it is not possible to pass unjustifiably from one category of phenomena to
another. Therefore, although education and neuroscience coincide in the
same object, this will be approached from different levels of integration,
representing a cooperative difficulty.

Although it is true, education and neurosciences do not share the
same objective, however, in the words of Battro, Fischer and Léna (2008),
the joining of efforts between both disciplines, in order to elucidate the
complex biopsychosocial relations of learning, constitutes the so-called
neuroeducation project. Considering the undeniable progress of the dis-
cipline to date, it must be granted that between neuroscience and ed-
ucation there is an association, if not entirely correct, at least effective.
However, the efficiency of such a relationship remains compromised. The
ability of both disciplines to mutually collaborate has not been corrobo-
rated in practice and even, as Zadina (2015) postulates, there is evidence
against it. The neuroeducational project requires, in the first instance,
to open effective communication channels between neuroscientists and
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educators, but the distance between both disciplines presents a problem.
Poor communication can generate misunderstandings that, in that gray
area between neuroscience and education, are called neuromyths.
Neuromyths are erroneous assumptions about brain functioning
based on the misinterpretation or exaggeration of neuroscientific re-
search results (Ansari, De Smedt and Grabner, 2012, Ferrero, Garaizar
and Vadillo, 2016). Although much research has focused on denouncing
their high prevalence among educators, others such as MacDonald, Ger-
mine, Anderson, Christodoulou and McGrath (2017) and Papadatou-
Pastou, Haliou and Vlachos (2017) have shown that neuromyths are not
exclusive to that collective. In the field of public policy there are examples
of measures taken based on simplifications of neuroscientific postulates,
as pointed out by Purdy and Morrison (2009) and Lowe, Lee and Macva-

rish (2015). Also, there is evidence that neuromyths are common in the 151
general population. Pallarés-Dominguez, (2016) highlights as some of S
the most frequent the following: one cerebral hemisphere predominates

over another, only 10% of brain capacity is used, the existence of pre-
ferred learning styles and classical music during intrauterine life stimu-
lates brain development, among others.

According to Bruer (1997), one of the first to warn about the oc-
currence of neuromyths, the development of neuroeducation depends
on the ability of educators and neuroscientists to bridge the gap between
them. However, he concludes that there is an insurmountable gap be-
tween both disciplines and that a third intercessory element, cognitive
psychology, is necessary. In the later, authors like Tokuhama-Espinosa
(2013) would stick to the now famous metaphor of the bridge of neuro-
education. Some would agree that it is imperative that psychology acts as
an intermediary between the two essential disciplines. Others like Codina
(2014) consider that this alone would be insufficient, therefore, it would
be necessary to integrate more intermediary elements, such as philos-
ophy or ethics, to supply that function. Im, Cho, Dubinsky and Varma
(2018) proposed a novel model that adopts both cognitive psychology
and educational psychology.

Although these have been the most popular proposals, they have
not been the only ones. Crifaci, Cittd, Raso, Gentile and Allegra (2015)
suggested the adoption of an alternative thought system that allows col-
laboration between both disciplines: embodied cognition. This model of
mind holds that cognition emerges from the coaction of cognitive, motor
and perceptual processes. As Lalancette and Campbell (2012) explain, if
one considers the mind and the brain as different elements of the same
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unit, the mind-brain, one avoids falling into a mentalist or materialist logic
of subjective experience. Another novel proposal is that of Gerdes, Tegeler
and Lee (2015), who recommend a change of perspective towards an al-
lostatic neuroeducation, suggesting a constructivist revision of neurosci-
entific optics considering the novel biological concept of allostasis. This,
in contrast to homeostasis, poses a possibility of remaining stable while
being variable. Although it is still early to evaluate the reception of these
latest proposals, they are innovative alternatives that must be considered.

Ultimately, as explained by Horvath and Donoghue (2016), con-
sensus tends towards the adoption of at least one mediator, psychology,
concluding that the direct translation between neuroscience and educa-
tion is a chimera. Some, like Andrade (2006), had already glimpsed this
quality of intercessor of psychology in other branches such as pedagogy
or the philosophy of education. Although the discrepancy between ex-
planatory levels and the proliferation of neuromyths have evidenced the
need for at least one intermediary between education and neurosciences,
its function is not clearly explained nor how its integration into the neu-
roeducational project is conceived. On the one hand, there is the analogy
of the Bruerian bridge that, more than an explanation, is an intuitive and
attractive metaphor. On the other hand, there is the argument of media-
tization or translation that, although more developed, tacitly implies that
neuroscientific knowledge, as raw material, must be processed through
psychology before being used by educators. For the sake of formalizing
this new discipline, it is not imperative to think, but to rethink, how the
associated elements should interact beyond the materiality of the facts.

The metaphor of the bridge and the translation argument are un-
sustainable because they are based on a linear model of simple, unrealistic
and limiting interactions. These respond perfectly to the treatment that in
the literature has been given to neuroeducation. Since its inception, neuro-
education has been seen as a mixture, this is a substance formed from two
or more components joined, but not effectively combined. In other words,
it is understood that their elements have not reacted with each other, so
they retain their identity and individual properties. This outlook relegates
neuroeducation to the field of subdisciplines, with no option to develop
independently or outside the limits of its constituents. If this were the case,
it would suffice to theoretically justify a strategic alliance between the two
sciences, without delving into the intricate relationship between them.
Granted that this is not the case, a transliteration of the colloidal system of
chemistry can be useful in conjecturing an alternative.
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If something is clear in the literature is that the two primary com-
ponents of neuroeducation are immiscible, as they are unable to integrate
homogeneously due to their discrepancies. Therefore, it is necessary to
discard the idea of a perfect combination and embrace the possible alter-
native. In chemistry, the addition of a third agent in emulsifying function
is possible to disperse one component in another, managing to integrate
two immiscible substances. Under this example, neuroeducation would
be a more or less stable union between neuroscience and education, using
psychology not as an addition, but as an emulsifying agent that enables
incorporation. Neuroeducation is not a linear process of transmission or
translation, but, as in practice and in the colloidal system, its elements in-
timately interfere, dissipating the real or imaginary divisions between the
two. In this way, one can escape from the simplistic views of neuroeduca-

tion and conceive a more realistic interaction between its components. 153
Thus, the question of De Vos (2016) on the place of education can S
be reformulated in the sense of how much education there is in neuro-

education. As the first question was asked about the presence or absence
and not the precise location of education, the reformulation of the ques-
tion about how much does not ambition a quantitative response but a
relative one. If neuroeducation is the moderately consolidated aggrega-
tion of education and neurosciences, there must be a proportion. Re-
turning to the previous example, the emulsion process is summarized
as the dissolution of one constituent in another due to the emulsifying
action; however, the nature of the resulting substance changes not only
due to the proportionality of the components, but also to the affinity of
each with the emulsifier. Under the same rule, neuroeducation is not only
updated according to the relative proportion of education and neurosci-
ences, but also according to the affinity of each one with psychology.
Once the union is achieved, there is still one final dilemma to solve.
Education contains two aspects, one descriptive and the other norma-
tive, which neuroeducation must assume. The first, easy to agree, focuses
on studying the teaching contexts and the learning experiences of the
students in order to understand, in depth, the educational process; how-
ever, the second aspect, that which seeks to establish principles and pro-
cedures that guide the objectives of education by determining an ideal, is
infinitely more problematic. For Nouri (2016), the crux of the matter is
that the normative aspect limits the descriptive one, since the dominant
ideology determines what type of learning is considered educational or
not, distinguishing it from mere training, propaganda or indoctrination.
Therefore, as stated by Koetting and Malisa (2004), every educational ac-
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tion requires a decision of a priori preference for certain values and hu-
man goals over others, which not only directs its practice but defines it in
itself. Nieves (2017) and Collado (2017), in their respective works, would
indirectly address this issue from different approaches.

Just as education cannot be a morally neutral enterprise, neither
does neuroeducation, while it assumes the task of the first. However, to
consider that all the properties that are ascribed to education are directly
inherited by neuroeducation results, in the best of cases, in theoretical
incongruity. Therefore, it is assumed that the axiological component of
education is intrinsic in its subject, while in neuroeducation it is not, and
the latter must justify such authority for itself. This effort is made under
the term neuroethics that, according to Lalancette and Campbell (2012),
despite being coined for the first time to refer to bioethics applied to the
brain, today deals with intimate issues of our understanding of what we
make us humans and exposes deep-rooted preconceptions about the
mind and brain relationship. Moreover, it must show that neuroeduca-
tion, under the conditions previously discussed, can be entrusted with
the transcendental norm of regulating the transmission of culture.

According to Clark (2013), Hume had already raised the impos-
sibility of deriving a prescriptive conclusion from a body of descriptive
statements since one or more normative premises would be needed. Neu-
roeducation frequently passes from “being” to “must be” without admit-
ting the logical inadmissibility of that or without recognizing the arbi-
trary introduction of a normative component. Understanding that the
neurosciences, by the formal nature of their discipline, do not involve
normative aspects, then the latter must be of education, psychology or,
failing that, psychologized education. If neuroeducation, in fact, is gov-
erned by the ethics of education, the latter must adapt to contemplate
the new project. Finally, two hypotheses stand: either neuroeducation
assumes normative premises of psychology or assumes an education a
priori psychologized.

For critics of psi knowledge, among them Mulvale (2016), the in-
dividualistic tendencies of psychology and its singular capacity to pro-
duce subjects accommodated to the demands of a system, making use of
the credibility enjoyed by science, convert it in a formidable ideological
apparatus and to psychologists, in architects of the preservation of the
status quo. Therefore, for Rodriguez (2016), psychology, more than a sci-
ence or scientific discipline, is “a technique provided with a discourse that
justifies its performance at the service of society” (p.106). Inasmuch as it
is associated in one way or another with education and taking part in the
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process of transmission of culture, not only its reach grows exponentially,
but also its possibility of participating in the cultural industries.
Paradoxically, the central concerns of the neuroeducational proj-
ect do not seem to revolve around education or the neurosciences, but
rather to that behind-the-scenes tertiary. Neuroeducation was presented
as the panacea of the educational field, promising to break with the he-
gemonic predominance of psychological discourse in education and to
ratify the scientificity of educational research. Through this new disci-
pline, education was expected to transcend the theoretical limits chal-
lenged by psychology and to de-psychologize the school. However, the
consensus about the new discipline not only rescues the crucial role of
psychology in neuroeducation, but also highlights it as the only adher-
ent capable of enabling the interdiction of the other components. Based

on the above, the neuroeducational role falters and its promises seem to 155
become threats. What is even more worrisome is that psychology, as De S
Vos (2015) puts it, is more than a problematic element.

From psychologization to neurologization:
the rebirth of psi criticism

According to Purdy and Morrison (2009), Wittgenstein asserts that any
initiative to map the exact nature of the mental apparatus is doomed to
fail because it pretends to apprehend an ulterior process supposedly hid-
den behind visible manifestations, but at best, it only finds concomitants
of the sought trait. An example cited by Castorina (2016) is that cognitive
neurosciences tend to confuse psychological connections with neuro-
physiological connections or, better said, mental activity with brain ac-
tivity. Brain imaging techniques are the guarantee of objectivity of neuro-
scientific research. In a standard case, says Clark (2013), participants are
asked to perform certain cognitive tasks, such as reading or writing, and
the associated neural activity is recorded. However, Alvarez (2013) recog-
nizes that data, collected and summarized in numerical factors, refers to
a physical variable; nevertheless, however accurate it may be, it remains
insignificant until a theoretical framework is added to give it meaning.
De Vos (2016, p.9) asks “what is a marker of brain activity? What is a
meaningful activity? How are the brain areas and their limits defined?”.
In the words of Smeyers (2016), all that is observable are the neural
correlates of mental activity, not the mental activity itself. De Vos (2015)
agrees that neurosciences can show silent images of chemical and electri-
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cal reactions in the brain, but no matter how much one must measure,
count and record, there is nothing to know. That recorded is a set of points
that only make sense when paired with psychological constructs, such
as self-esteem, depression or anxiety. However, these categories are not
neutral, because they contain normative presuppositions conditioned by
particular sociohistorical configurations. Moreover, its veracity or, rather,
its general acceptance by the psychological community depends on its
adherence to the prevailing frame of reference of the time. Even the most
studied and popular theoretical constructs have undergone serious con-
ceptual transformations.

For example, until the end of the last century, experimental psy-
chologists considered that simple sensory processes constituted the es-
sence of intelligence and measured them using a collection of bronze
instruments, as explained by Gregory (2012). With the advent of psy-
chometrics, intelligence became a unitary group that brings together dif-
ferent capacities such as judgment, understanding and reasoning. Each
model or theory of the mind, from the computational to the connec-
tionist, advocated its own definition of intelligence and, in turn, its own
preferred methodology. Finally, innumerable theories will be developed,
among which the bifactorial, multifactorial, Triarchic and Gardnerian
stand out. If anything proves this brief passage through the history of in-
telligence is that dissension is a constant in the psychological community.
Arriving at a consensual definition, with this or any other psychological
construct, is not an easy task and even if such a level of acquiescence was
achieved, it would only be temporary and not absolute.

The contemporary psychologist assumes that using psychometric
evaluations it is possible to reliably quantify almost any psychological
characteristic of an individual. This underlying feature, which apparently
exists without mediation in nature, is reified by making excessive and
indiscriminate use of statistical techniques as if they were irrefutable evi-
dence. In the same way, the neuroscientist starts from the premise that his
observations, extracted with sophisticated brain imaging instruments,
are faithful correspondents of certain defining psychological character-
istics, obviating the fact that the former are physiological indicators and
the latter, hypothetical constructs. The subjective reality of the individual
is reduced to a set of arbitrary measurements whose relationship with the
trait to be studied is temporary and, in addition, conventional. Cognitive
neurosciences can only offer knowledge about the neural concomitants
of thought, but not about thought itself. Authors from Purdy and Mor-
rison (2009) to Lowe, Lee and Macvarish (2015) agree on that. De Vos
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(2016) summarizes affirming that it is neuroscientific research that can
not get rid of its psychological inheritance, because it works based on
foreign concepts and is structurally incapable of detaching itself from the
psi paradigm.

Once the deep relationship between psychology and neuroscience
is established, the irruption of the neuro in the culture ceases to seem a
strange phenomenon for history. Neurocentrism, neuroculture, neuro-
mania and neurophilia, all terms that refer to a fascination, obsession,
exaltation and propagation of the neuro have their parallels in past and
contemporary psi criticism. The concept of psychologism, as proposed
by Mulvale (2016), already pointed out, in general terms, the tendency of
discourse and psychological practice to extend beyond the limits of the
academy to permeate other areas of study and daily life in itself. Psychol-

ogization, on the other hand, referred to the process in which psychologi- 157
cal theories become central in our new attempts to understand ourselves, S
others and the world, resulting in a fundamental change of modern sub-

jectivity, as De Vos explains (2015). Just as the theoretical, technological,
economic and biopolitical mutations in past decades allowed psychology
to escape the limits of the laboratory and permeate the outside world,
Rose and Abi-Rached (2013) affirm that the current situation has opened
its doors to neuroinvasion.

On the one hand, it could be argued that the invasive behavior of
the neuro is analogous to that of the psi. Alternatively, it is possible to
rethink the neuro not as an independent stage, but as an evolution or
extension of the psi discourse. Following Mulvale (2016), psychology is
the favorite science to apprehend all that scientific materialism cannot:
the human, the meanings, the moral and the spirit; but by encompass-
ing everything inherently human, it also becomes a prism for experienc-
ing life. At present, says De Vos (2008), psychology is so prevalent that it
operates in invisibility, asserting itself as a direct and pure reality from
which there seems to be no escape: postmodern man is the homo psy-
chologicus living in an a priori psychologized habitat, this habitat is the
ideology, as defined by Althusser (1988), an imperceptible representation
of the imaginary relationship of individuals with their real conditions of
existence that, due to their transhistorical condition, can vary in content,
according to particular sociohistorical formations of an era, but whose
function remains unchanged.

The treatment of psychology not as a science or technique, but as
an ideology, opens the possibility of understanding its historical trans-
mutation. According to Rodriguez (2016), Canguilhem had already ar-
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gued that psychology understood as a natural science would eventually
lead to a psychology of neurophysiological basis. This prediction would
go hand in hand with that of Cassirer, who in 1927 affirmed that psy-
chologism had not been defeated and that, although different in form
and justification, it could reappear under new appearances, according to
research by Mulvale (2016). Finally, when Husserl referred to psychol-
ogy as a permanent calamity, Rodriguez (2016) hypothesizes that he may
have been attending to its transhistorical nature. Presenting the case, it
would not be premature to argue that neurosciences are, in fact, a new
and reconfigured expression of psychological knowledge, adapted to con-
temporary society in its postmodern, scientistic and infatuated by the
seductive promises of technocapitalism.

In this case, neuroeducation is not an alternative to psi coloniza-
tion but a return to it, a return to the psychological discourse that has
historically dominated education. This criticism is succinctly expressed
in the ingenious title of the article by De Vos (2015): Deneurologizing
Education? From Psychologisation to Neurologisation and Back. Therefore,
psychologism and psychologization would be more than mere concep-
tual antecedents of neurologism and neurologization but would be their
direct genealogical predecessors. The implementation of neuroscientific
knowledge in school curricular reforms would not be a substitution of
one discourse for another, but an update. Moreover, the introduction of
neuroeducational teaching strategies in the classrooms would not em-
power the educator, but to reenact that first psi invasion of the school.
The fundamental question posed by De Vos (2015) is: What changes in
education when the predominant psychological discourse is replaced by
the neuroscientist? The answer proposed here is that the psi has not been
and will not be replaced by the neuro, since the latter is no more than a
phenomenal extension of the first. The biologicist, ultrapositive and neu-
rological facade that accompanies the neuroeducational project is noth-
ing more than that, a fragile countenance. Beyond the formal, the psi
discourse remains as valid, vigorous and hegemonic as ever.

The stage of colonization went without opposition of education
that, by omission, has accepted the psi dominance of its epistemological
space. Thus, the plea of Grace (2018), on the dependence on education,
or that of De Vos (2016), on the pervasiveness of psychology, the effects
of psycho-neuro-logization in the school are already evident and there
are reasons to think that they could increase. For example, if as Solé and
Moyano (2017) we affirmed that the model of academic and investigative
knowledge of psychology was already causing a “asphyxia of thought” in
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the educational field, marginalizing “any singular and practical experi-
ence of thought that is not circumscribed to laboratory research or to the
excesses of statistical evaluation” (p. 102), then the neuroscientific para-
digm will cause hypoxia. Neuroscientific research, because of its quanti-
tative obsession, cannot distinguish between qualitatively dissimilar ele-
ments nor admit variables that do not operate, in the numerical sense, on
a quantum of learning, thus reducing the intricate interrelation of school
factors to a few ineffective measurements.

For Mulvale (2016), the intrusion of the neuro would also affect
the lines of educational research, bringing the possibility that the topics
distance themselves from their social nature to respond directly to those
issues that are more relevant to institutionalized power. De Vos (2015)
goes further and asks if neuroeducation will not be the instrument that

will eventually commercialize the school. On this, there have already 159
been, if not concrete examples, several warnings that iterate on possible S
and existing fraudulent neuroeducational interventions marketed direct-

ly to educators, such as those presented by Howard-Jones (2014b) and
Jorgensson (2003). Along the same lines, several critics have denounced
the already existing over-medicalization of school problems, but Rose
and Abi-Rached (2013) hypothesize that, under the paradigm of neuro-
education, the pharmaceutical industry can redouble its influence in the
diagnostic system of learning disorders and promote, even more, the use
of neuropharmaceuticals as the first line of intervention for behavioral
problems. These possible threats are not novel, they were present before
the arrival of the neuro and the latter only increase. So, faced with the
permanence of the psi and the imminence of the neuro, the question,
before fundamental and now urgent, is: what should change in education
with an approach to neuroeducation?

For Solé and Moyano (2017), the generalized expansion of psy-
chology and neurosciences are, ultimately, “emptying the school and oth-
er educational contexts of their pedagogical function, that is, the exercise
of their responsibility in the generational chain and the construction of
social affiliation” (p. 102). For this reason, it is essential to rescue Hurtado
and Giraldo (1992), who affirmed that it is necessary for the educator to
assume a professional identity and generate his own knowledge, legiti-
mized in his experience and practice, which allows him to overcome the
intellectual dependence on other areas and the stagnation of the discipline
itself. However, education is not only the responsibility of the teacher, but
also of anyone who makes education a science: neuroscientists, psycholo-
gists, neuroeducators and especially, philosophers of education. Due to
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their unique condition, the task of the latter is to open a space outside the
ideologies from which they can be criticized, therefore, they must con-
tribute to the imperious debate on the philosophical problems that are
generally ignored by those who are not critically engaged to this field. In
this last field, it is already possible to see the work of Clark (2013), De Vos
(2015) and Mulvale (2016).

Contrary to the proposal of Solé and Moyano (2017), this article
does not advocate a “return of the educational function to face this dis-
course and (...) establish a new pedagogical contract capable of overcom-
ing psychologism” (p.102). For Hurtado and Giraldo (1992), the vindi-
cation of the educational sciences cannot be done ignoring the valuable
contributions of the other disciplines but allowing their interdiction and
becoming a place for themselves. Although the question, at some point,

160 was whether neuroeducation can work in a stable manner under all the
h? contingencies that make up its situation, the answer today is clear and
\ forceful: neuroeducation is here to stay. Despite all the criticism, its influ-

ence on the educational environment, public policy and society in gener-
al continues to grow exponentially. Once learning is re-linked to culture,
educational spaces are reconquered, and teachers are ideologically aware
of their agency in the future of the school, then education will be able to
recognize itself as an autonomous and eminently integrating knowledge
where inter-didactically converge various disciplines, without being di-
luted by these and without prejudice to their own independence.

Conclusion

Based on the arguments previously discussed, it can be concluded that:
neuroeducation is already an incontrovertible fact and not a contingent
possibility. This does not imply the overcoming of psychological discourse,
but its ratification, either as a structural agent that enables cohesion or
as an inalienable inheritance of education and neurosciences; and that it
is not enough to acknowledge its various achievements, but rather that
its urgency must be prudently assumed. At this point, any initiative that
seeks to stop or even restrain the persistent progress of neuroeducation is
doomed to failure. This is the effect of a complex plot of sociohistorical
motivations that, like a system of gears, only responds its own march. The
analysis of those motivators, which date long before the psi colonization
and merits a deep transdisciplinary study, can give meaning to the present
transformations and timidly glimpse possible future scenarios.
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Therefore, it is necessary to redirect the efforts of the unfruitful
opponents to reflective analysis, which in sum will be beneficial for all the
areas involved. This requires, of course, substantial changes in the way in
which the issue has been addressed. In the first instance, one must stop at
once with the excessive prophecy regarding the potential of neuroeduca-
tion, starting with the too ambitious and premature promises that re-
volve around the project. Most of these, as mentioned in the literature,
are so general that they border on being propaganda or are unfounded,
so they could even be false. Then, it is urgent to abandon the simplistic
models, such as the metaphor of the bridge and the structure of media-
tion-translation, by more realistic ones that favor a sensible, holistic and
organic perspective. Finally, any plan to educate in which education is not
present is, in the best of cases, a disappointment and at worst, a danger.

The neuroeducation project should not, even if it could, continue 161
until the educators are not in the vanguard, directing the development S
of the incipient discipline. These merits, in addition to a solid identity as

practitioners of such a historical and transcendental discipline, a sense
of belonging to one’s own knowledge and praxis. By logic, this previous
step is the only one that enables the educator’s agency in the future of
education, empowering themselves in their direction. Ultimately, it is up
to the educator to take a stand in front of the contemporary ideology that
threatens it, despite the paradox involved in looking for a space in what
is ubiquitous in concept. It is at this moment, when efforts seem futile in
the face of the inevitability of the future, that the task of criticizing using
philosophical tools becomes the quintessential mode of resistance.
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