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Code of Conduct

Copt or ConDbucT

«Sophia» as a publication that seeks the highest international ex-
cellence, is inspired by the ethical code of the Committee on Publications
Ethics (COPE), aimed at publishers, reviewers and authors.

Authors’ commitments

o Originality and fidelity of the data: The authors of originals

sent to «SOPHIA» attest that the work is original and unpu- 1—2
blished, which does not contain parts of other authors or other \C;
fragments of works already published by the authors. In addi- -

tion they confirm the veracity of the data, that is, that the empi-
rical data have not been altered to verify hypotheses.

o Multiple and/or repetitive publications: The author should
not publish articles in which the same results are repeated in
more than one scientific journal or any other non-academic
publication. The simultaneous proposal of the same contribu-
tion to multiple scientific journals is considered an ethically in-
correct and reprehensible practice.

o Attributions, quotations and references: The author must
always provide the correct indication of the sources and contri-
butions mentioned in the article.

o Authorship: The authors guarantee the inclusion of those people
who have made a significant scientific and intellectual contribu-
tion in the conceptualization and planning of the work as in the
interpretation of the results and in the writing of it. At the same
time the order of appearance of the authors has been ranked ac-
cording to their level of responsibility and involvement.

o Access and retention: If the members of the Editorial Board
consider it appropriate, the authors of the articles should also
make available the sources or data on which the research is ba-
sed, which can be kept for a reasonable period of time after
publication and possibly becoming accessible.

o Conflict of Interest and Disclosure: All authors are required
to state explicitly that there are no conflicts of interest that may
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P

have influenced the results obtained or the proposed interpre-
tations. Authors should also indicate any funding from agencies
and/or projects from which the research article arises.

Errors in published articles: When an author identifies an im-
portant error or inaccuracy in his/her article, he/she should im-
mediately inform the editors of the journal and provide them
with all the information necessary to list the relevant correc-
tions at the bottom of the article (always in a Note to the mar-
gin, not to alter the publication).

Responsibility: The responsibility of the content of the articles
published in «SOPHIA» is exclusive of the authors. The authors
also commit themselves to a review of the most current and
relevant scientific literature on the analyzed subject, taking into
accounts in a plural form the different streams of knowledge.

Commitments of reviewers

Sophia 37: 2024.

Contribution to editorial decision: Peer review is a procedure
that helps publishers make decisions about proposed articles
and also allows the author to improve the quality of articles
submitted for publication. The reviewers undertake a critical,
honest, constructive and unbiased review of both the scientific
quality and the literary quality of writing in the field of their
knowledge and skills.

Respect of review times: The reviewer who does not feel com-
petent in the subject to review or who cannot finish the evalua-
tion in the scheduled time must notify the publishers immedia-
tely. The reviewers commit to evaluate the manuscripts in the
shortest possible time in order to comply with the deadlines,
since in «Sophia» the limits of custody of the waiting manus-
cripts are limited and inflexible due to respect of the authors
and their work.

Confidentiality: Each assigned manuscript must be considered
confidential. Therefore, these texts should not be discussed with
other people without the express consent of the publishers.
Objectivity: Peer review should be done objectively. Reviewers
are required to give sufficient reasons for each of their as-
sessments, always using the review template. The reviewers will
submit a complete critical report with appropriate references

© Universidad Politécnica Salesiana del Ecuador
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according to the «Sophia» revision protocol and the public gui-
delines for the reviewers; especially if it is proposed that the
work be rejected. They are required to advise editors if subs-
tantial portions of the work have already been published or are
under review for another publication.

Text visualization: The reviewers commit to indicate precisely
the bibliographic references of fundamental works possibly
forgotten by the author. The reviewer should also inform edi-
tors of any similarity or overlap of the manuscript with other
published works.

Anonymity: To ensure that the review process is as objecti-
ve, unbiased and as transparent as possible, the identity of the
authors is deleted before the papers are submitted for peer re-
view. If, for any reason, the identity of the authors, their insti-
tutional affiliations or any other information that jeopardizes
the anonymity of the document has been compromised, the
reviewer must notify the publishers immediately.

Commitment of publishers

Decision of publication: The editors will guarantee the selec-
tion of the most scientifically qualified reviewers and specialists
to express a critical and expert appreciation of the work, with
the least possible biases. «Sophia» chooses between 2 and 3 re-
viewers for each work so as to ensure greater objectivity in the
review process.

Honesty: Publishers evaluate articles submitted for publication
on the basis of scientific merit of the contents, without discri-
mination of race, gender, sexual orientation, religion, ethnic
origin, nationality, and political opinion of the authors.
Confidentiality: Publishers and members of the working
group agree not to disclose information relating to submitted
articles for publication to persons other than authors, reviewers
and publishers. The editors and the Editorial Committee com-
mit themselves to the confidentiality of the manuscripts, their
authors and reviewers, so that anonymity preserves the intellec-
tual integrity of the whole process.

Sophia 37: 2024.
© Universidad Politécnica Salesiana del Ecuador

Print ISSN:1390-3861 / Electronic ISSN: 1390-8626, pp. 17-20.



Code of Conduct

o Conflict of interests and disclosure: publishers commit not to
use in their own research content of articles submitted for pu-
blication without the written consent of the author.

+ Respect of the review times: Publishers are responsible for
compliance with the time limits for revisions and publication of
accepted manuscripts, to ensure a rapid dissemination of their
results. They commit themselves to complying with published
times (maximum of 60 days in the estimation/rejection from
receipt of the manuscript in the Review Platform) and a maxi-
mum of 150 days from the beginning of the scientific review
process by experts).

20 «Sophia» adheres to the Code of Conduct
(’ ) Committee on Publication Ethics (COPE):
T http://publicationethics.org/resources/code-conduct

Sophia 37: 2024.
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Cédigo Etico

Cobico ETico

«Sophia» como publicacion que busca la méxima excelencia inter-
nacional, se inspira en el codigo ético del Comité de Etica de Publicacio-
nes (COPE), dirigido tanto a editores como a revisores y autores.

Compromisos de los autores

o Originalidad y fidelidad de los datos: Los autores de origi-

nales enviados a «Sophia» atestiguan que el trabajo es original 2\—}
e inédito, que no contiene partes de otros autores o de otros \CD
fragmentos de trabajos ya publicados por los autores. Ademas 4

confirman la veracidad de los datos, esto es, que no se han alte-
rado los datos empiricos para verificar hipdtesis.

o Publicaciones miltiples y/o repetitivas: El autor no debe pu-
blicar articulos en los que se repitan los mismos resultados en
mas de una revista cientifica o cualquier otra publicacion de
caracter o no académica. La propuesta simultdnea de la misma
contribucién a multiples revistas cientificas es considerada una
practica éticamente incorrecta y reprobable.

o Atribuciones, citas y referencias: El autor debe suministrar
siempre la correcta indicacion de las fuentes y los aportes men-
cionados en el articulo.

o Autoria: Los autores garantizan la inclusion de aquellas perso-
nas que han hecho una contribucion cientifica e intelectual sig-
nificativa en la conceptualizacion y la planificacion del trabajo
como en la interpretacion de los resultados y en la redaccion
del mismo. Al mismo tiempo se ha jerarquizado el orden de
aparicion de los autores conforme a su nivel de responsabilidad
e implicacion.

o Acceso y retencion: Si los miembros del Consejo Editorial lo
consideran apropiado, los autores de los articulos deben poner
a disposicion también las fuentes o los datos en que se basa la
investigacion, que puede conservarse durante un periodo ra-
zonable de tiempo después de la publicacién y posiblemente
hacerse accesible.

Sophia 37: 2024.

© Universidad Politécnica Salesiana del Ecuador

Print ISSN:1390-3861 / Electronic ISSN: 1390-8626, pp. 21-24.



Cédigo Etico

Conflicto de intereses y divulgacion: Todos los autores estan
obligados a declarar explicitamente que no hay conflictos de
intereses que puedan haber influido en los resultados obtenidos
o las interpretaciones propuestas. Los autores también deben
indicar cualquier financiacion de agencias y/o de proyectos de
los que surge el articulo de la investigacion.

Errores en los articulos publicados: Cuando un autor iden-
tifica en su articulo un importante error o una inexactitud,
debera inmediatamente informar a los editores de la revista y
proporcionarles toda la informacion necesaria para listar las
correcciones pertinentes en la parte inferior del mismo articulo
(siempre en nota al margen, para no alterar la publicacion).
Responsabilidad: La responsabilidad del contenido de los arti-
culos publicados en «Sophia» son exclusivas de los autores. Los
autores se comprometen también a que se ha realizado una re-
vision de la literatura cientifica mds actual y relevante del tema
analizado, teniendo presente de forma plural las diferentes co-
rrientes del conocimiento.

Compromisos de los revisores

Sophia 37: 2024.

Contribucion a la decision editorial: La revision por pares es
un procedimiento que ayuda a los editores para tomar decisio-
nes sobre los articulos propuestos y también permite al autor
mejorar la calidad de los articulos enviados para su publica-
cion. Los revisores asumen el compromiso de realizar una revi-
sion critica, honesta, constructiva y sin sesgo, tanto de la calidad
cientifica como de la calidad literaria del escrito en el campo de
sus conocimientos y habilidades.

Respeto de los tiempos de revision: El revisor que no se sienta
competente en la temadtica a revisar o que no pueda terminar
la evaluacion en el tiempo programado, debera notificar de in-
mediato a los editores. Los revisores se comprometen a evaluar
los trabajos en el menor tiempo posible para respetar los plazos
de entrega, dado que en «Sophia» los limites de custodia de los
manuscritos en espera son limitados e inflexibles por respeto a
los autores y sus trabajos.

Confidencialidad: Cada manuscrito asignado debe ser consi-
derado como confidencial. Por lo tanto, estos textos no se deben
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discutir con otras personas sin el consentimiento expreso de los
editores.

o Objetividad: La revision por pares debe realizarse de manera
objetiva. Los revisores estan obligados a dar razones suficientes
para cada una de sus valoraciones, utilizando siempre la plantilla
de revision. Los revisores entregaran un informe critico comple-
to con referencias adecuadas segun protocolo de revisiones de
«Sophia» y las normativas publicas para los revisores; especial-
mente si se propone que el trabajo sea rechazado. Estan obliga-
dos a advertir a los editores si partes sustanciales del trabajo ya
han sido publicadas o estdn bajo revision para otra publicacion.

o Visualizacion de texto: Los revisores se comprometen a in-
dicar con precision las referencias bibliograficas de obras fun-

damentales posiblemente olvidadas por el autor. El revisor %_;:5
también debe informar a los editores de cualquier similitud o “\C)
solapamientos del manuscrito con otros trabajos publicados. L

o Anonimidad: Para garantizar que el proceso de revision sea lo
mas objetivo, imparcial y transparente posible, la identidad de
los autores se suprimen antes de ser enviados los trabajos a re-
visién por pares. Si se da el caso de que por alguna causal se ha
visto comprometida la identidad de los autores, sus filiaciones
institucionales o alguin otro dato que ponga en riesgo la anoni-
midad del documento, el revisor debe notificar de inmediato a
los editores.

Compromiso de los editores

o Decision de publicacion: Los editores garantizaran la selec-
cion de los revisores mas cualificados y especialistas cientifica-
mente para emitir una apreciacion critica y experta del trabajo,
con los menores sesgos posibles. «Sophia» opta por seleccionar
entre 2 y 3 revisores por cada trabajo de forma que se garantice
una mayor objetividad en el proceso de revision.

o Honestidad: Los editores evaltian los articulos enviados para su
publicacion sobre la base del mérito cientifico de los contenidos,
sin discriminacién de raza, género, orientacion sexual, religion,
origen étnico, nacionalidad, opinién politica de los autores.

» Confidencialidad: Los editores y los miembros del grupo de
trabajo se comprometen a no divulgar informacién relativa a

Sophia 37: 2024.
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Sophia 37: 2024.

los articulos enviados a la publicacion a otras personas que no
sean autores, revisores y editores. Los editores y el Comité Edi-
torial se comprometen a la confidencialidad de los manuscritos,
sus autores y revisores, de forma que el anonimato preserve la
integridad intelectual de todo el proceso.

Conflicto de intereses y divulgacion: Los editores se compro-
meten a no utilizar en sus investigaciones contenidos de los ar-
ticulos enviados para su publicacién sin el consentimiento por
escrito del autor.

Respeto de los tiempos: Los editores son responsables maxi-
mos del cumplimiento de los limites de tiempo para las revi-
siones y la publicacion de los trabajos aceptados, para asegurar
una rapida difusion de sus resultados. Se comprometen feha-
cientemente a cumplir los tiempos publicados (méximo de
60 dias en la estimacion/desestimacion desde la recepcion del
manuscrito en la Plataforma de Revisién) y maximo 150 dias
desde el inicio del proceso de revision cientifica por expertos).

«Sophia» se adhiere a las normas de c6édigo de conductas
del Commitee on Publication Ethics (COPE):
http://publicationethics.org/resources/code-conduct

© Universidad Politécnica Salesiana del Ecuador
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Open Social Policy

OpreN SociAL Poticy

«Sophia» Is an open access journal entirely free for readers and au-
thors that encourage the re-use and self-archiving of articles in databases,
repositories, directories and international information systems. In this
sense, «Sophia» has a Creative Commons 3.0 License of Non-Commer-
cial Recognition and is included in the directory of Open Access DOA]J.
The magazine only retains the rights to publish the works, both in print

and digital formats.
(@0l &

The work published in the «Sophia» Journal are subject to the following
terms:

1. Copyright

1.1. The Universidad Politécnica Salesiana (RUC: 0190151530001)
Preserves the copyrights of the published works, and favors
and allows their re-use under the Creative Commons Attri-
bution-Non-commercial-No Derivative Works 3.0 Ecuador
license, for which they may be copied, used, distributed, trans-
mitted And publicly display, provided that:

1.1.a. The authorship and original source of their publication is ci-
ted (magazine, editorial, URL and DOI of the work).

1.1.b. Do not use for commercial or onerous purposes.

1.1.c. The existence and specifications of this license are mentioned.

1.2.  The publication will grant each item a Digital Object Identifier
(DOI). Example:

2. Open Access policy

2.1. «Sophia» Is an open access journal, available in open access with no
time restrictions, and is included in the Directory of Open Access Jour-
nals (DOAJ).

Sophia 37: 2024.
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2.2. Self-archiving conditions: Authors are allowed to re-use pub-
lished works, that is, post-print (or the final post-peer review or PDF
version of the publisher) may be archived for non-commercial purposes,
including their deposit in institutional repositories, thematic or personal
web pages. Color Sherpa/Romeo: Blue.

3. Right of readers

3.1. Readers have the right to read all of our articles for free immediately
after publication. This publication does not have any economic charge for
the publication or for access to the material.

4. Automatic publishing

«Sophia» Makes its articles available in trusted third-party repositories
(i.e. Redalyc, Latindex, institutional repositories...) immediately after
publication.

9. Archiving

This journal uses different national and international repositories such as
Redalyc, Latindex, Dialnet, REDIB... The Portico repository and the Insti-
tutional Repository of the SUniversidad Politécnica Salesiana (Ecuador)
are digitally archived and indexed.

6. Machine readability and interoperability

Full text, metadata, and citations of articles can be traced and accessed
with permission. Our open social policy also allows the readability of the
files and their metadata, facilitating interoperability under the OAI-PMH
protocol of open data and open source. Files from both full-length publi-
cations and their article segmentation are available in open HTML, XML,
but also PDE, E-Pub and ISSUU formats, making it easy to read on any
device and computing platform.

Sophia 37: 2024.
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Potitica SOCIAL ABIERTA

«Sophia» es una revista de acceso abierto enteramente gratuita para
lectores y autores que favorece la reutilizacion y el auto-archivado de sus
articulos en bases de datos, repositorios, directorios y sistemas de informacién
internacionales. En este sentido, «Sophia» cuenta con una Licencia Creative
Commons 3.0 de Reconocimiento No-Comercial y se encuentra incluida en
el directorio de Acceso Abierto DOAJ. La revista solo conserva los derechos
de publicacién de las obras, tanto de la versién impresa como las digitales.

©0Re)

1. Derechos de autor

Las obras que se publican en la Revista «Sophia» estan sujetas a los si-
guientes términos:

1.1. La Universidad Politécnica Salesiana (RUC: 0190151530001)
conserva los derechos patrimoniales (copyright) de las obras pu-
blicadas, y favorece y permite la reutilizacién de las mismas bajo
la licencia Creative Commons Reconocimiento-No-Comercial-
Sin Obra Derivada 3.0 Ecuador, por lo cual se pueden copiar,
usar, difundir, transmitir y exponer publicamente, siempre que:

1.1.a. Se cite la autoria y fuente original de su publicacion (revista,
editorial, URL y DOI de la obra).

1.1.b. No se usen para fines comerciales u onerosos.

1.1.c. Semencione la existencia y especificaciones de esta licencia de
uso.

1.2. La publicacién otorgara a cada articulo un Digital Object Identi-
fier (DOI). Ejemplo: Valdés-Pérez, D. (2016). Incidencia de las Téc-
nicas de Gestion en la mejora de las decisiones administrativas.
Sophia, 6(12), 199-213. https://doi.org/10.17163/ret.n12.2016.05

2. Politica de Acceso Abierto

2.1. «Sophia» es una revista de Acceso Abierto, disponible en acceso li-
bre (open Access) sin restricciones temporales, y se encuentra incluida

Sophia 37: 2024.
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Politica Social Abierta

en el Directorio de Revistas de Acceso Abierto (Directory of Open Access
Journals-DOAJ).

2.2. Condiciones de auto-archivo: Se permite a los autores la reuti-
lizacién de los trabajos publicados, es decir, se puede archivar el post-print
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Floralba del Rocio Aguilar-Gordén

EDITORIAL

We are happy to present Sophia volume 37, which offers a set of philoso-
phical reflections with aspects interrelated between physics, metaphysics
and education.

This publication, rather than providing answers to the various
problems that arise around the proposed theme, seeks to set new ques-
tions, leaves tasks for future research and invites us to rethink various
questions: how can we understand and make sense, from various philo-
sophical currents, to theories of physics such as quantum mechanics or
relativity theory? How does metaphysics, in the present 21st century, ad-
dress fundamental questions about reality, being and existence, in the
context of current scientific, technological and educational advances?
How has the understanding of physics evolved over time and what have
been its main contributions to science, technology and education? What
are the main approaches of philosophers who have interpreted and con-
tributed to the development of theology, theories of physics and their
contributions to the understanding of scientific practice, reality and edu-
cation? What are the main philosophical and epistemological assump-
tions of theories in contemporary physics that guide research and current
science? How has relativity theory transformed our conceptions of time
and space? What are the implications of Newton’s classical mechanics for-
mulated in the 17th century? What are the implications of Einstein’s spe-
cial and general theory of relativity on the understanding of current real-
ity? What didactic strategies, methods, techniques and instruments can
be considered effective in the teaching-learning process of the contents
of physics? What is the theoretical-practical articulation existing between
physics, metaphysics and education? What mechanisms and pedagogical
approaches are proposed to integrate the conceptual and practical un-
derstanding of physics, metaphysics and education in the current con-
text? What are the advantages, limitations, perspectives and challenges
of string theory or quantum gravity, of the special and general theory of
relativity, of quantum mechanics (early 20th century), of Clerk Maxwell’s
electromagnetic theory (developed in the 19th century), of quantum field
theory understood as an extension of quantum mechanics, etc.?
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Articulation between physics, metaphysics
and education

Based on the criterion that the articulation between physics, metaphysics
and education strengthens the understanding of the world, promotes the
intellectual development of the human being and contributes to the pre-
paration of the subject to face the new socio-political, ethical-historical
and techno-scientific requirements, from the perspective of the editor,
some general brushstrokes that allow understanding the existing link bet-
ween physics, metaphysics and education are considered. Here are the
optics of a possible approach:

1. Ontological optics, both physics and metaphysics, concentrate
their attention on fundamental questions about the very nature of reality,
its being, essence, existence and meaning. Physics seeks to explain reality
(I) from the observable laws and phenomena of the universe and metaphys-

ics proposes an explanation from the deepest and most categorical as-
pects, seeking the first causes and fundamental principles such as: finding
the origin of time, space, causation and the very existence of the universe.
The integration of these approaches in education will allow students to
develop their analytical, critical and comprehensive skills about them-
selves, others and reality as a whole.

2. Interdisciplinary optics, in that the integration of the contents of
physics with metaphysics in education promotes a holistic understand-
ing of the world; helps to understand that the human being is immersed
in a complex and dynamic system in which everything requires every-
thing; understands the dynamics of the universe and fully understands
that observable physical laws interact with philosophical questions about
the surrounding environment, time and space: “We experience an era like
a network of systems, functions and interrelated processes in which man
is an integral part” (Aguilar, 2020b, p. 336). From this perspective, inter-
disciplinarity fosters an integral education that, in addition to scientific
knowledge, considers the meaning and practical application in life.

3. Ethical-social-epistemological optics are linked to interdisciplin-
arity, since both physics and metaphysics are transversalized by funda-
mental ethical, social and epistemological issues, so that technologies
derived from physics, for example, raise questions about their impact on
society and nature, while metaphysical reflections can influence the un-
derstanding of morality and ethics of this type of action. At the epistemo-
logical level it can address questions of existence, knowledge and moral-
ity. By integrating this knowledge into the educational field, it prepares
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students to reflect on the purpose and meaning of science and its impact
on society to be able to face in an analytical, reflective and informed way
the ethical-social challenges and challenges of the current era, to be able
to build their own categorical corpus on knowledge, the ways of acquiring
knowledge and the fundamental values of each of the historical-social
practices, for which it is necessary to “rethink the mechanisms of de-
mocratization, dissemination and socialization of information and new
knowledge to guarantee the access of human beings to the various prod-
ucts, uses and services” (Aguilar, 2020a, p. 33).

4. Optics of the development of philosophical critical thinking, since
students can develop critical thinking skills when exploring the relation-
ship between physics and metaphysics by questioning essential aspects
about the nature of the universe and experiences in it. The teaching-

learning of physics and metaphysics promotes the development of critical 33
thinking and the ability to question assumptions, propose alternative so- ’\C)
lutions and new approaches to apprehension of reality. The understand- A

ing of observable and measurable aspects of the world (physics) and the
underlying categorical and philosophical aspects (metaphysics) contrib-
ute to the integral formation of the human being, and allow to enrich the
teaching-learning processes with a philosophical dimension helping to
understand the foundations and implications of everything to discover,
know-how. This articulation inspires curiosity and fosters the capacity
for wondering what motivates us to continue searching for answers to the
different questions about the universe and about ourselves.

5. Pedagogical optics, insofar as the integration of metaphysics with
physics allows enriching the curriculum and educational experience, by
introducing philosophical and critical debates that may not be evidenced
in the purely scientific approach. Likewise, incorporating metaphysics
into science education can train students who master concepts of physics
and who are prepared to consider the broader implications of that knowl-
edge in their practical lives and in society.

The articulation between physics, metaphysics and education,
from the pedagogical level, contributes to the improvement of teaching-
learning, strengthening a broad framework to understand science and
impact with the understanding of the world and the human being. While
physics provides the empirical knowledge and tools to understand the
physical world, metaphysics offers a broader philosophical perspective
that can complement and enrich science education, providing additional
contexts and reflections on knowledge of the ultimate nature of reality
and on life itself.
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The pedagogical relationship between physics, metaphysics and
education offers an enriching and holistic perspective in the academic
and personal training of students. However, this integration at the peda-
gogical level, in the curriculum, has its advantages, limitations and chal-
lenges, which must be faced due to the different nature of the approaches
and methodologies of each one. The implementation of this articulation
requires professionals well versed in the three fields of knowledge: phys-
ics, metaphysics and education, which requires additional training and a
globalizing interdisciplinary approach that considers all divergent crite-
ria, interpretations and approaches.

6. Gnoseological optics, insofar as metaphysics invites to reflect on
the possibility, origin, form, essence, truth and limits of scientific knowl-
edge and the implications of current theories of physics, which leads to

36 understanding the construction of science as a human construction sub-
-~ 8
(I) ject to permanent review and certain expansion.
Metaphysics addresses deeper questions about the nature of mat-

ter, space, time, and causation, exploring concepts that go beyond the
physically measurable, so that, while metaphysics deals with questions
about the nature of reality and the human being about existence and the
fundamental principles that underlie physics and other sciences, physics
focuses on observable and quantifiable phenomena, offering an empirical
understanding of the material world underpinned by observations and
experimentations.

To the extent that both metaphysics and physics respond to funda-
mentals, metaphysics from the rational and categorical level, and physics
as a natural science that studies the fundamental laws of the universe;
in pedagogical practice complications and/or confusion may occur. The
diversity of conceptions about the meaning and purpose of metaphysics
and physics can affect the way of understanding pedagogical conceptions
and can even affect the purpose of education, the nature of knowledge
and the purpose of ethics. The logical laws of metaphysics and the laws of
physics can have an impact on how science is taught and understood in
education. Moreover, contemporary physical theories often raise philo-
sophical questions about reality and the limits of knowledge.

In summary, to understand the articulation between physics,
metaphysics and education, it is necessary to recognize that these fields
of knowledge are connected to each other to provide a more complete
framework and promote critical-analytical, propositional and ethical re-
flection, supported by the experiences of the context and the situation.
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To-do tasks for educational work

From the latter, some pending tasks are foreseen to achieve an adequate
articulation between these areas of knowledge:

o To create curricular programs that integrate fundamental con-
cepts of physics and metaphysics located and contextualized.

o To design of texts, guides, digital resources and teaching materials
that address the two fields of knowledge (physics and metaphysics).

o To promote an interdisciplinary training in the two areas of
knowledge aimed at educators with conviction and vocation.

o To propose professional development events that integrate phy-
sics and metaphysics in education through the organization

and execution of seminars, workshops, continuous training 37
courses, diplomas, specializations, etc. /\CW)
o To promote spaces for reflection, research and publication, ta- i
UANY

king as a starting point the resolution of problems, case studies
and others that allow to determine advantages, limitations and/
or the effectiveness of the integration of this knowledge in di-
fferent educational contexts.

o To develop innovative pedagogical approaches that facilitate
the integrated teaching of physical and metaphysical concepts.

o To develop methods, techniques and teaching-learning strate-
gies to contribute to the integral formation of the human being.
It is necessary to promote theoretical and practical tools that
allow “to problematize, choose and decide, evaluate, correct and
project the very existence of the subject [...] from an analytical,
reflective and propositional perspective” (Aguilar, 2019, p. 113).

o To create methods, techniques and assessment tools that allow
to determine the understanding and impact of the integration
of this knowledge in the learning of students.

o To establish interdepartmental and interdisciplinary networks
and collaborations between careers, schools, departments or
areas of knowledge linked to physics, philosophy and educa-
tion. There should be “learning communities and research net-
works which are inter, trans and multidisciplinary that would
respond to the cultural and social diversity of the subjects”
(Aguilar, 2019, p. 113).

o To organize conferences, symposiums, working tables and other
similar meetings that bring together experts from the three fields
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to reflect, share knowledge, experiences and best practices, to pro-
pose new approaches and/or models to be implemented.

o To execute relevant and accessible cultural, curricular and con-
textual adaptations for students of diverse contexts, ensuring
the integration of metaphysical and physical knowledge into
unique, local and specific student realities.

+ To develop and use educational technologies, online platforms,
tools and digital resources to facilitate the teaching-learning of phy-
sics and metaphysics in an integrated and context-sensitive way.

+ To generate mechanisms to evaluate, give feedback, adjust and
permanently improve the impact of the integration of physics
and metaphysics in education.

(P Structure of Sophia’s number 37

This volume is made up of ten articles that have passed through all the
filters of preliminary review, preselection, evaluation and approval. The
first five documents are attached to the central theme of the call and
the other five articles belong to the miscellaneous section of the journal.
Below is a brief systematization of the content, approach or proposal of
each of them.

The central theme opens the route of reflection with the manu-
script “Rigor and objectivity as foundations of the rationality of physics
in Evandro Agazzi’, by Linda Marcela Rivera Guerrero, Arjuna Gabriel
Castellanos Muiloz and Carlos Andrés Gomez Rodas, from Colombia.
The authors propose to make an approach to the understanding of Aga-
zzi’s thought, for which they address some essential aspects of his epis-
temology applied in the specific field of physics. They consider that two
opposing epistemological attitudes predominate in relation to the empiri-
cal sciences: as an essential tool for the advancement of knowledge and
as a doubt about the metaphysical and epistemological bases of trust in
scientific knowledge, an aspect that has led to skepticism and pragmatism
of science.

In the same direction, the document “Realism, General Relativity
and Schrodinger’s Cat”, written by Ricardo Restrepo Echavarria, attached
to the Technical University of Manabi in Ecuador and the University of
Melbourne in Australia. The author examines the nature of reality within
the framework of modern physics, including the possibility of freedom. A
reform to the metaphysics of realism is proposed, considering that for re-
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alism the world is as it is, independent of the mind. Moreover, it states that
“the Copenhagen interpretation estimates that quantum states are in an
overlap that only materializes at the moment of observation: Schrodinger’s
cat is alive and dead, until we observe it” He argues that modern physics,
deterministic or indeterministic, also threatens the possibility that we have
freedom; in this sense, the researcher analyzes and develops the compat-
ibility of freedom as self-government with modern physics.

The article “Analogy among electrical potential difference and
gravitational potential difference on the teaching of physics” written by
Raira Maria Lima Bahia and Pedro Javier Gomez Jaime, from Brazil, con-
tinues the calibration process. The authors propose to create a strategy
that allows a solid learning of the topic of electric potential, through an
analogy between electric and gravitational potentials. The proposed ac-
tivity conceives the use of low-cost materials with the aim of bringing 39
physical knowledge closer to the daily life of students. The researchers ’\C)
conclude that the teaching of physics through analogies elaborated by A
the teachers of this subject allows a better learning of this science to the
extent that scientific and everyday knowledge are linked.

The debate continues with the manuscript “The problem of the
knowledge of the thinking substance in the Meditations and in the Ob-
jections and Replies of Rene Descartes’, by Vinicius Franca Freitas and
Ana Claudia Teodoro Sousa, from Brazil. In this article the authors de-
velop the hypothesis that the knowledge of the thinking substance in the
Meditations on the first philosophy and in Objections and Answers has not
been explained clearly by René Descartes, a necessary question for under-
standing the status of Cartesian philosophy when writing the Meditations
to assimilate the knowledge of the thinking substance in the years 1641
and 1642. The researchers conclude that, in Meditations, Descartes faces a
gap between the ontology of the substance and its knowledge.

This section closes with the article “Phenomenology of audiovisual
narrative for an ethical formation employing “anime”, presented by Victor
Francisco Casallo Mesias, from Peru. The author presents a phenomeno-
logical proposal to work dialogically in the classroom the problematiza-
tion of an ethics focused on duty, as it is staged in two Japanese anima-
tion products (“anime”). Firstly, it discusses phenomenologically how to
understand the formative potential of the experience of watching an ani-
mated narrative and, secondly, it argues how the phenomenological rein-
terpretation of the categorical imperative can overcome its disconnection
from the affective dimension of the ethical subject and its factual contexts
of action to focus on the care of the human condition of vulnerability. Al-
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though the topic does not seem to relate directly to metaphysics or phys-
ics in traditional terms, indirect or tangential connections could exist at
the metaphysical level, depending on the approach of phenomenological
analysis. It could be explored how the narratives of the “anime” address
topics such as the nature of reality, personal identity or the relationship
between mind and body; at the physics level, some narratives of the “an-
ime” incorporate scientific or speculative topics that could be related to
physical concepts such as quantum theory.

On the other hand, in the Miscellaneous section, there are topics
of philosophical and educational interest reflected in the different articles
presented below.

First, there is the manuscript “Philosophical foundations for a ped-
agogy of culture” by Gustavo Adolfo Esparza Urzua, from Mexico. The

40 writer makes a pedagogical reading of Ernest Cassirer’s philosophy of
(I) symbolic forms, focusing on the phenomenology of knowledge, where it
is detailed that the foundations adduced by Paul Natorp, in Introduction

to Psychology constitute a critical view of psychology as the foundation
of intellectual operations. The author proposes to demonstrate that the
recovery of the natorphic vision allows Cassirer to argue that all cultural
activity has as its foundation in the psychological activities of the sub-
ject; it shows that a theory of formation is necessary to explain how the
cultural environment conforms the intellectual activities of the subject, a
general thesis assumed by Cassirer for the development of his theory of
the symbol; finally, it states that the cultural formative agents considered
by Natorp for the formation of the individual constitute the theoretical
bases of culture in which the student develops his theory of language,
myth/religion, art and science as cultural formations.

The discussion continues in the article “Philosophy as a continu-
ation through the educational task”, written by Jorge Alarcon Leiva from
Chile. The author refers to the current state of the philosophy of education,
and seeks to understand the nature and fundamentals of education to im-
prove its effectiveness and identifies a significant gap between the theo-
retical and practical problems of education, as perceived and responded
to in the public agenda. In this sense, it is proposed to explore how to inte-
grate philosophical theory and educational practice, and for this purpose
it analyzes Wittgenstein’s point of view, enriched with the perspectives
of Williams and Medina. It also notes the current state of philosophical
research in education with a view to moving towards a more comprehen-
sive and practical approach in the philosophy of education.
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The manuscript “Character Education Grounded in the Values and
Norms of Indonesia’s Philosophical System,” developed by Yulius Rustan
Effendi, from Indonesia, aims to demonstrate how students’ attitudes and
behaviors are shaped by the norms and values of Pancasila, a philosophi-
cal system typical of the Indonesian world. An integral understanding
of the philosophy of the Pancasila involves breaking down the data into
its constituent parts, i.e. the ontological, epistemological, and axiological
dimensions of philosophy. The interpretative approach used by the au-
thor allows the recording of transformation in character education, with
a particular focus on fostering the sense of nationality in students.

The discussion continues with the article “Development of so-
cio-emotional skills in the training of educators in today’s society”, by
Antonio Calderén, from Chile. The researcher intends to reflect on the
socio-emotional skills of future education professionals, exploring their
influence on teaching and their contribution to society. It seeks to present
the role of socio-emotional education in the university curricular activi-
ties of teacher trainers in Chile, in that sense, it underlines the urgency
of integrating socio-emotional education into the training curriculum
of professionals of university education and highlights the coincidence
between Goleman, Bisquerra and Morin as the theorists who have deep-
ened the subject.

To conclude with the reflection, we present the article “Learning
processes and repercussions from handicrafts for social and popular edu-
cation” by Fanny Monserrate Tubay Zambrano and Alex Dario Estrada
Garcia, from Ecuador. The authors analyze the experiences of a group of
artisans from the perspective of Paulo Freire’s social and popular pedago-
gy. They argue that the recognition of artisanal methods and procedures
can be used as powerful formative elements to strengthen identity, demo-
cratic participation, dialog of knowledge, social justice and intercultural
education, when taken seriously by academia, especially in educational
science careers. Teaching and learning a trade are pedagogical works
framed in the Freirian principles of the pedagogy of liberation and whose
experiences can enrich academic pedagogy.

To conclude, it is necessary to emphasize the importance of the topic
for current society; hence, are invited to actively engage in the discussion
and critical reflection on the topics presented in this volume, in order to
reformulate, reframe, explore and/or implement the ideas or aspects that
are considered relevant and/or functional to the context and to the subjects.

We are thankful to all those who made possible this new volume.
Thank you all for being part of this project.
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Enjoy reading and for those who are immersed in the field of educa-
tion and the philosophy of education, remember what William Butler Yeats
said: “Education is not filling a bucket, but lighting a fire”, an aspect we want
to happen with each of the lines and ideas expressed in this publication.

Floralba del Rocio Aguilar Gordén
Editor
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Rigor and objectivity as foundations of the rationality of physics in Evandro Agazzi

Rigor y objetividad como fundamentos de la racionalidad de la fisica en Evandro Agazzi

Abstract

There are two opposing attitudes in current epistemology towards the empirical sciences. On
the one hand, they appear as an essential tool for the advancement of knowledge. On the other hand,
there is doubt about the metaphysical and epistemological bases of this confidence in scientific
knowledge, which has led science down paths of skepticism and pragmatism. This paper aims to
contribute philosophically to the rationality and ontological status of physics, taking as a starting
point some works of the philosopher of science Evandro Agazzi. The article introduces Agazzi’s
thought and the core issues of his epistemology. It then defines the concepts of rigor and objectivity
as understood by Agazzi, and finally establishes criteria of rigor and objectivity for physics, showing
how they are verified in two classical experiments. Based on these ideas, it is shown that physics,
as the science, has criteria of rigor and objectivity that allow it to effectively reach the real, thus
responding to the formalist and pragmatist challenge. Thus, the article does not exhaust itself in
a description of Agazzi’s thought, but will apply his ideas to the concrete field of physics, making
explicit ideas that have not been sufficiently made explicit by the Italian philosopher.
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Resumen

En la epistemologia actual, hay dos actitudes opuestas en relacion con las ciencias empiricas.
Por una parte, aparecen como herramienta esencial para el avance del conocimiento. Por otro lado,

existe duda sobre las bases metafisicas y epistemoldgicas de esa confianza en el saber cientifico,
lo cual ha llevado a la ciencia por caminos de escepticismo y pragmatismo. Este trabajo se
propone aportar filoséficamente a la racionalidad y al estatuto ontoldgico de la fisica, teniendo
como punto de partida algunas obras del filésofo de la ciencia Evandro Agazzi. El articulo que
aqui se presenta introduce al pensamiento de Agazzi y a asuntos nucleares de su epistemologia.
Posteriormente, define los conceptos de “rigor” y “objetividad” segun los entiende Agazzi,
finalmente, establece criterios de rigor y objetividad para la fisica, mostrando de qué manera se
verifican en dos experimentos clasicos. Con base en estas ideas, se demuestra que la fisica, como
ciencia que es, cuenta con criterios de rigor y objetividad que le permiten un alcance efectivo de lo
real, respondiendo asi al desafio formalista y pragmatista. Asi pues, el articulo no se agota en una
descripcion del pensamiento de Agazzi, sino que aplica sus ideas al ambito concreto de la fisica,
explicitando ideas que no han sido lo suficientemente explicitadas por el filosofo italiano.

Palabras clave

Filosofia de la ciencia, ciencia de la ciencia, ciencias bésicas, epistemologia, metafisica, fisica.

Introduction!

In the vast and diverse landscape of the philosophy of contemporary
science, Evandro Agazzi stands out as one of the most influential and
academically qualified thinkers. His contributions have addressed a wide
range of topics, from logic and epistemology to the ethics of science. In
particular, its emphasis on rigor and objectivity as fundamental pillars
of scientific rationality has generated a solid theoretical framework for
understanding scientific practice, especially in the field of physics. This
article focuses on analyzing and developing Agazzi’s ideas on these key
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concepts and their specific application to physics, highlighting their rele-
vance and contributions to the philosophy of science.

The aim is to examine the notion of rigor and objectivity in the
work of Evandro Agazzi, with special attention to its application in phys-
ics. It demonstrates how these concepts not only constitute the basis of
scientific rationality according to Agazzi, but also how they provide a
normative criterion for evaluating scientific practice. Through a critical
analysis, it is intended to establish the coherence and validity of its argu-
ments, as well as its impact on the development of a robust philosophy of
science applicable to contemporary challenges in physics.

The main problem is the understanding and articulation of rigor
and objectivity in science as posed by Evandro Agazzi, and its relevance
in the context of modern physics. In an environment where science faces

growing epistemological and methodological challenges, how can Aga- g
zzi’s ideas provide an adequate framework to ensure the rationality and ’\C)
credibility of physics? This question is addressed by exploring both the AL

theoretical foundations and practical implications of his thinking.

The main idea to defend is that rigor and objectivity, according
to Agazzi’s conceptualization, are not only essential but also sufficient to
sustain the rationality of physics. Through a detailed analysis of his writ-
ings and a comparison with other philosophical perspectives, it will be
argued that these notions provide a solid basis for the understanding and
evaluation of scientific practice in physics, offering clarity and structure
to a field that, by its nature, can be deeply abstract and complex.

The importance of this topic lies in its ability to offer a deep and
nuanced understanding of the principles underlying scientific practice.
At a historical moment where trust in science and its methodology faces
significant challenges, a critical and detailed review of concepts such as
rigor and objectivity is crucial. Agazzi’s ideas not only enrich the philo-
sophical debate, but also have practical implications for science educa-
tion, science communication, and science policy making.

The topicality of the issue is evident. Physics, as one of the most
fundamental sciences, remains being a dynamic field where accuracy and
reliability are essential. Moreover, in a global context where science and
technology play essential roles in everyday life and political decision-
making, understanding the philosophical underpinnings that ensure the
integrity of scientific research is more relevant than ever. Agazzi’s contri-
butions offer insights that can inform and guide current debates about
science in society.
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The methodology of this work is based on a critical and hermeneutic
analysis of the texts of Evandro Agazzi, complemented by a comparative
review of the relevant literature in philosophy of science. Exegetical ap-
proaches will be used to interpret Agazzi’s key concepts, and his ideas will
be contrasted with other contemporary theories in the philosophy of sci-
ence. In addition, an analytical framework will be applied to assess the in-
ternal coherence and applicability of their notions of rigor and objectivity.

The document is structured in the following sections: a first section
about physics as rigorous and objective knowledge according to Agazzi;
a second section about rigor criteria as an expression of the rationality of
physics; a third moment about the criteria of objectivity as an expression
of the rationality of physics. Finally, some considerations about rigor and
objectivity are presented based on two experiments, and the conclusions.

Physics as rigorous and objective
knowledge according to Evandro Agazzi

Throughout his academic career, the Italian philosopher of science and
physicist Evandro Agazzi has argued that there are two essential requi-
rements when it comes to understanding scientific rationality. These re-
quirements are rigor and objectivity. In the future, both concepts will be
explained, so that, in the future, they will be presented as an expression of
the rationality of physics.

Agazzi distinguishes empirical sciences and formal sciences to elucida-
te the concept of rigor. In the former, justification can be given by ap-
pealing to the formal deduction that would justify the statements from
other propositions drawn directly from experience; it can also be given
by combining the deductive and the empirical through a hypothesis
[...]. In the formal sciences, on the contrary, the essential role is played
by the axiomatic method according to which starting from some initial
statements or axioms is possible to achieve their logical effects through
a formal demonstration (Castellanos, 2021, p. 70).

However, according to Agazzi, the deductive method and the hy-
pothetical method demonstrate the wonder and vulnerability of the ex-
perimental sciences. The vulnerable becomes evident when examining its
conditions of validity with logical criteria, since elementary logic indi-
cates that the fact that true logical consequences can be deduced from a
statement is not sufficient reason to declare the truth of that statement.
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Agazzi’s studies of scientific rigor and objectivity provide the foun-
dation for the reliability of experimental sciences, i.e. the real capacity to
achieve their two main objectives: to grant the necessary tools to sustain
the rigorous nature of scientific explanations and to control nature as an
effect of the knowledge that man acquires on it.

According to the Italian philosopher, scientific rigor “corresponds
to the requirement to ‘give reasons’ for something that is declared in sci-
ence (it consists of explaining how and why a particular declaration was
reached)” (Agazzi, 2019, p. 21). This definition is complemented by Aga-
zzi with a historical context on the traditional notion of the concept of
science that runs through a period from the Athens School to the Renais-
sance. In this conception of science, truth and rigor were the essential
traits. The idea that science offers knowledge of the highest level:

49
It was gradually emerging in Greek philosophy by requiring such AR
knowledge to explain the reasons for what happens and not just what QD

happens. Providing a reason (logon didonai) carried the classical notion
of science as a discourse of demonstrative character, i.e. it grants convin-
cing logical evidence of what it declares (Castellanos, 2021, p. 72).

Regardless of what the compelling logical evidence is in each case,
in providing it lies a fundamental feature of the scientific rigor that the
notion of scientific truth requires and presupposes. Precisely for this
reason, it could not be considered as science to an exclusively empirical
knowledge, even if it were true. At most, it would be considered history in
a broad sense of the term.

Thus, it is easy to understand that, in the history of the West, rigor
as an indispensable requirement has been one of the essential charac-
teristics of the concept of science. This requirement is the result of the
claim to verify the truth of certain propositions through the use of logic
and starting from more elementary truths that would provide sufficient
reasons for the content of such propositions, i.e. that would confirm this
truth making it credible (Agazzi, 2019).

To summarize what has been said so far, it must be clarified that
the notion of rigor is analogical, not unequivocal or equivocal. The same
can be said about the concept of objectivity and the concept of science.
This can be explained by saying that, according to what Aristotle affirms,
concepts that possess a single meaning and apply in a single way to a
particular type of objects are known as univocal. On the other hand, con-
cepts that apply in the same way to different objects are called equivocal
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(Agazzi, 2019). Finally, a concept is analogous or analog if it refers to dif-
ferent things, partially in the same way and partially in a different way.

Regarding the concept of objectivity, it is worth starting with a few
words from Agazzi:

The meaning of the word “objectivity” seems, first of all, characterized
through a (indirect) reference to the subject, not the object. When one
says, for example, that a certain judgment is objective, that an investiga-
tion was conducted objectively, or that something or someone objecti-
vely possesses a quality, it is usually meant to mean that judgment, inves-
tigation, or quality do not depend on the subject or subjects expressing
the judgment (Agazzi, 2019, p. 69).

In other words, subjectivity, despite being the first step of all knowl-

50 edge, is considered, simultaneously, its worst defect. Humanity has fought
C ") against this defect for centuries, since the goal is a type of knowledge that
l has a validity superior to the group of subjects that have acquired it and

is independent of them.

Apparently, the human being has been concerned with achieving
a corpus of knowledge independent of the subjects, because in the mind
of Western civilization is embodied the idea that there is only one way to
verify whether the efforts of human understanding to know reality have
achieved its end, namely, to verify that the representation of what is real
is “independent of the subject’, that other subjects agree in relation to the
truth of that representation.

Claims as simple as “People live in Ecuador” or “cats are animals” express
true facts, which simply mean that the veracity of the claims is nothing
more than a connection between the claims and their content. To this
extent, there is nothing innovative, as Aristotle has already stated it. And
Gabriel rightly states that nothing is easier than the truth [while remem-
bering] [...] sometimes it is difficult to discover what the truth is. And
it is here that is the error of constructivism that confuses truth with
recognition by the institutions created by the human being. We could
not even communicate without the existence of truth, because a set of
common beliefs is necessary since any disagreement on an important
issue presupposes that we share a common system of opinion (Lopez,
2021, p. 143).

The natural end of human knowledge is none other than to appre-
hend reality and it could be affirmed, more technically, that such an end is
reached when one reaches objective knowledge, i.e. knowledge that corre-
sponds to the portion of reality with which one seeks to correspond. This
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is nothing more than an echo of the classical Aristotelian definition of the
concept of truth, which Gonzalez (2021) explains in the following terms

That righteous truth, that minimal definition of truth is that of Aristotle,
who expressed: “It is false, in fact, to say that what is, is not, and that what
is not, is true, that what is, is, and what is not, is not.” This is already rele-
vant information in a double sense. First because it offers clues about the
age of the problem. Second, because there is a surface on which to start
thinking about post-truth. It is, in an abstract way, a departure from the
original sense of what we mean “is” (p. 95).

However, the human being always harbors a fear of not being able
to achieve this end; his concerns in this regard are rooted in the evident
fact that, continuously, very diverse people, located before the same por-

tion of reality, describe it in very different ways. The conclusion is simple: 51
if different images of the same reality are presented: /C_’D\
Then none of them (or perhaps only one) can be objective, i.e. only one -

can “correspond to the object”, while all the others (with some possible
exception) must be considered merely “subjective’, as if they expressed
a particular way of conceiving objective reality, which is typical of an
individual subject (Agazzi, 2019, p. 70).

Everything said to this point is so simple that it seems obvious,
however, it clarifies several of the essential features of objectivity. As seen,
the existence of various subjective images should be sufficient for none
of them to be considered within objective knowledge. Therefore, the fact
that knowledge is independent of the subject is a sine qua non of its ob-
jectivity, but it is not sufficient to guarantee it. Herein lies a deep and
complex philosophical problem: determining what additional condition
should add to this necessary independence of the subject.

It is not so simple to establish what that condition is that would
ensure the complete objectivity of knowledge. This is one of the thorniest
issues in the history of philosophy, as it involves a profound reflection on
the very nature of knowledge and reality. The crucial point is obvious: the
nuclear problem lies in having a tool that provides the assurance that, in
a specific case, knowledge is independent of the subject. This allows us to
understand why objectivity has maintained a type of indirect character-
ization, i.e. through the subject, who, initially, should not be related to the
notion of object.

With this indirect characterization in mind, universality and ne-
cessity are better understood as two indispensable characteristics of any
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authentic knowledge throughout the history of philosophy. Agazzi (2019)
explains it in the following words:

Although these conceptions of universality and necessity were, and re-
main, distinct, a practical confluence of the two took place in the history
of philosophy, and helped each other achieve the status of distinctive
marks of objectivity. To express this fact in a synthetic way, it could be
said that both the ontological structure of the object and the guarantees
of having a solid knowledge of it have emphasized the two characteris-
tics of universality and necessity until they become the most outstan-
ding fundamental marks of objectivity (p. 72).

All human knowledge activity is intrinsically characterized by the
purpose of being objective, understanding objective as the ability to cap-
52 ture the real characteristics of objects. In this regard, the Italian philoso-

(I) pher notes:

As a result of the above discussion, it must be said that, if this underta-
king is successful, then it must result in something universal and neces-
sary, which is equivalent to saying that universality and necessity, taken
together, arise as a necessary condition for a form of knowledge to be
objective (p. 72).

This section aims to understand the ontological and epistemologi-
cal bases that enable rigor and objectivity in physics from the scientific
realism of Evandro Agazzi. Thus, it focuses on analyzing the essential fea-
tures of the ontological status of physics. As Islas (2021) states, “in the
scientific field some defenders of certain realistic positions of science
have considered that truth is the most important goal of scientific ac-
tivity” (p. 65). Scientific realism broadly holds that scientific entities and
theories refer to real-world objects and processes independently of the
human mind (Agazzi, 2012a). According to Agazzi’s realistic approach, it
is possible to understand the essential features of the ontological status of
physics from three characteristics that will be presented.

Structural nature of the real

A highly relevant element in Agazzi’s approach is the emphasis on the
structural nature of everything real. The Italian philosopher argues that
scientific theories capture models and links of a structural nature found
in the physical world (Agazzi, 1997). Therefore, according to Agazzi’s
scientific realism, the ontological status of physics implies understanding
reality as structured and organized by its own nature (Alonso, 1995). This
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conception involves recognizing that science not only gives superficial
presentations of facts and objects, but also seeks to demonstrate the deep
relationships and laws that underlie nature, and, fundamentally, how
things are:

The thesis mentioned in this book is that science is first of all an authen-
tic way of knowing: even the only way of knowing objectively, even if it
is not an absolute knowledge, i.e. absolute and incontrovertible. As such,
science makes us genuinely aware of reality, although it never exhausts
this knowledge (Agazzi, 1978, p. 15).

In this character or structural nature of reality, some points stand
out for their relevance and meaning. The first is systematicity. Agazzi as-
serts that reality is not simply a chaotic set of objects and facts, but, on the

contrary, is characterized by models, links and regularities. These under- 53
lying models or patterns are what make it possible for science to establish /\CW)

theories and laws that denote and explain phenomena observed by the
scientific community (Agazzi 2008).

The second point is the definition. The scientific community can
abstract and define through scientific theories, through concepts, specific
aspects of the totality of the real. These theories make possible the iden-
tification and analysis of the essential structures and relationships that
make up the studied phenomena. The precise definition of concepts is
fundamental for constructing scientific knowledge, since it allows clear
communication and a shared understanding between researchers, facili-
tating the advance and accumulation of knowledge.

The third point concerns understanding and predictability. Once
it has understood the structures and relationships that underlie the real,
science is able to detail and explain present facts, and to predict future
facts. In this sense, scientific theories allow predictions to be made based
on the regularities that can be identified. The predictive ability of theories
is one of the most robust tests, as it validates the robustness of models and
provides tools to anticipate and prepare responses to future events.

The fourth point is interdisciplinarity. The notion of “structural
nature of the real” also indicates that scientific disciplines are linked, be-
cause, on many occasions, the same structures and relationships can be
applied to phenomena in different areas of knowledge (Agazzi, 2012a).
This interconnection between disciplines favors the development of in-
tegrative and multifaceted approaches to solving complex problems, pro-
moting a more holistic knowledge and enriched by the perspective and
methods of different areas of knowledge.
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In addition to these four points, it is important to note that the
structural nature of reality suggests a continuous process of discovery
and revision. Science, when approaching reality in a systematic and struc-
tured way, must be open to modifying its theories and models in the light
of new data and better interpretations. This openness is essential for sci-
entific progress and for maintaining the relevance and accuracy of scien-
tific explanations in a world in constant change and evolution.

Existence of physical entities

Agazzi’s scientific realism asserts that physical entities, for example black
holes, electromagnetic fields, and subatomic particles exist objectively in
the real world and are not mere constructs of human perception. They are

54 not conventions arising from the human mind or mathematical abstrac-
( ") tions but are genuine and concrete components of reality (Agazzi, 1988).
' Agazzi points out that physical entities, even unobservable ones,

are real and exist independently of human perception. This essentially re-
alistic conception inspires the idea that science aims at the discovery and
understanding of the world as it is in itself, transcending the perceptions
and subjective experience of individuals.

On the other hand, even if there are physical entities that are di-
rectly unobservable, such as subatomic particles, science can infer the ex-
istence of such entities and describe their properties from the empirical
evidence given by experiments and observations. As part of this process,
scientific theories provide a conceptual and mathematical framework for
understanding and explaining the phenomena being observed.

In the epistemology proposed by Agazzi (1978), physical entities
are involved in causal links and cooperate with the movement and de-
velopment of natural systems, which means that physical entities are not
reduced to being mere abstract concepts, but have consequences and an
essential role in natural processes.

The consistency and correspondence of scientific theories in elu-
cidating the facts of the natural world supports the existence of physical
entities. Theories offer the scientific community conceptual patterns that
detail the traits of these entities and allow prediction of their behavior in
different situations.

Thought does not produce reality, as the classical idealist philoso-
phers claimed, but, at the same time, it must be admitted that whenever it
is believed possible to affirm that a certain discourse is true, the very no-
tion of truth forces us to admit that, for the same reasons, it must also be
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admitted that there are the referents of this discourse. Otherwise, nothing
would be true. At this moment, a fruitful perspective opens up: if one ac-
cepts that there are very different types of discourses that are normally
considered true, one must also admit that there are different types of ref-
erents about whom these discourses are true (Agazzi, 2022).

In summary, in Agazzi’s scientific realism, the existence of physical
entities is supported by a basic metaphysical realism that affirms the real-
ity and objectivity of such entities as genuine things in the world, regard-
less of human perception and knowledge. This perspective highlights the
importance of understanding science as a knowledge that aspires to the
unveiling of truth about nature and about the underlying reality.

Independence of theories

55
According to Agazzi’s scientific realism, theories, although they are cons- /C_”)
tructions of human understanding, can denote and signify objective and

real elements, i.e. belonging to the totality of the real, which are transcen-
dent to human perception and to the mental constructions of which hu-
man understanding is capable. In other words, theories correspond to real-
world aspects and relationships and are not merely subjective inventions.

Some key points related to the independence of scientific theories
in Agazzi’s scientific realism are the following: first, the correspondence
with reality. The philosopher of Bergamo has always maintained that sci-
entists describe and explain natural phenomena through theories, which
are their instruments. These theories are not limited to arbitrary inven-
tions but are intended to manifest real elements that exist independently
of human perception.

Second, scientific progress. The independence of theories implies
that, as science progresses and develops, theories are adapted and per-
fected to achieve a more accurate representation of the real. Scientific
progress has as its essential feature an increasingly precise approach to
the primordial attributes of the natural world (Mark, 2015).

The third point is the reference to real entities and processes. Agazzi
argues that scientific theories refer to entities and processes with meta-
physical consistency and real-world existence, even if they cannot be ob-
served directly. Theories provide a way to understand and explain how
these entities and processes relate in different circumstances and scenar-
ios (Minazzi, 2015).

The fourth point is empirical procedure. Despite the independence
of the theories, Agazzi acknowledges the importance of empirical evi-
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dence in verifying scientific theories. Observations and experiments pro-
vide the foundation for examining the correspondence between theories
and natural facts.

To summarize, in the philosophy of science proposed by Agazzi,
the independence of the aforementioned theories highlights that scien-
tific theories, although they are creations of human understanding, have
an objectivity status and represent authentic elements of reality. This con-
ception places the emphasis on scientific theories being consistent with
empirical results and progressing as science advances its understanding
of nature.

Criteria of rigor as an expression
56 of the rationality of physics

The rigor criteria of physics are set out and explained below:

o Logical coherence: refers to the internal consistency and the so-
lid logical structure that should have theories and statements
within physical science. This requires that the different com-
ponents of a theory connect with each other in a coherent way
and lack logical contradictions. For Agazzi (1978), logical co-
herence is fundamental because a theory that lacks internal co-
herence or that presents contradictions lacks scientific validity
and reliability. If a theory lacks coherence, it is very likely that
its predictions and explanations are not accurate or correspond
to the observed reality.

o Mathematical precision: refers to the requirement that theories
and scientific propositions be formulated clearly and accurately,
using rigorous mathematical language. In other words, mathe-
matical precision implies that scientific characterizations and
patterns must be formulated precisely and numerically, using
determined mathematical terms (Rossi, 1986). Agazzi argues
that mathematical precision is fundamental in physics because
it provides a firm and stable basis for the transmission, testing,
and examination of theories. Accurate mathematical represen-
tation facilitates that scientific propositions are communicated
in a clear and intelligible way, which allows and favors the coo-
peration and interaction of knowledge between scientists. In
addition, mathematical precision is essential when preparing
calculations and forecasts (Agazzi, 2011).
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Empirical dimension: it has to do with the transcendental rele-
vance of the scientific theories based on empirical verification,
i.e. on observation and on experience. Agazzi emphasizes that
scientific theories must be verifiable or falsifiable through in-
formation gathered in direct contact with the facts and phe-
nomena of the natural world. In the specific context of physics
as a science, the empirical dimension implies that theoretical
propositions must be supported by explorations and measures
that are repeatable and evaluable by researchers other than the
one that, for the first time, explores and measures. Theories that
cannot be empirically tested do not meet the criterion of rigor,
because they lack a consistent foundation in observed reality.
The empirical dimension also refers to theories being in line
with experimental data (Agazzi, 2019).

Relationship with previous theories: there is rigor when new
theories and scientific propositions are in line with theories
proposed previously and supported by empirical evidence. In
other words, new theories must be attuned to, and compatible
with, the existing corpus of scientific knowledge, and must not
contradict it. Agazzi (2014) insists that scientific progress is
gradual and cumulative. Thus, novel theories are built on pre-
vious ones and expand or perfect human knowledge of reality.
Critical examination and control: science, as rigorous knowled-
ge, is inherent in the permanent process of examination and
questioning of scientific theories in a strict and systematic way.
This criterion highlights the imperative need for theories to be
thoroughly scrutinized and continually tested to reach an ever
better and more perfect understanding of the real. Critical exa-
mination and control involve aspects such as constant review,
contrast with empirical evidence, analysis of inconsistencies,
debate and scientific discussion, and independent or intersub-
jective validation (Agazzi, 1996).

Cultural independence and subjectivity: for Agazzi, rigor in phy-
sics demands independence from cultural and subjective fac-
tors. Scientific theories and propositions must be universally
applicable and cannot depend on hermeneutics of a cultural
or personal nature, being free of social influences, prejudices
and biases of a personal nature. Agazzi (2007) emphasizes that
genuine science is characterized by an impartial and universal
effort to understand natural reality, regardless of the culture,
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subjective points of view or worldviews that scientists perso-
nally have. This implies diminishing cultural and subjective
influences on the formulation, evaluation and application of
scientific theories.

Objectivity criteria in physics

Sophia 37: 2024.

Scientific agreement: Agazzi considers it vital that the scientific
community participate in the evaluation and revision of phy-
sical theories (Bolafios and Carvajal, 2019). Peer review and
scientific agreement are essential to ensure the objectivity and
quality of scientific knowledge. In relation to the subject, a
scholar of his thought states the following:

Weak objectivity, i.e. understood as intersubjective agreement, is ba-
sed on the plurality of the subjects’ observations. This is important
for Agazzian thought, since it is not enough with the verification of
a subject with respect to the object for it to be considered objective,
in addition, it is essential that this constancy exists for more than
one subject or for the same subject in different situations, because,
with it, the object is confirmed by a group of determinations con-
certed by the totality of subjects that intervene in it, thus achieving
validity for a plurality of subjects (Castellanos, 2021, p. 77).
Experimental character: implies that theories should be able to
be tested with data obtained from experience and from obser-
vations. A given theory must be revised or discarded if it pro-
ves to be incompatible with the results of meticulously desig-
ned and repeatable experiments. Agazzi argues, on the other
hand, that experimental character is linked to the possibility of
reproducing experiments and objectivity in the collection and
analysis of information. It is an essential requirement of objec-
tivity that results can be verified by other researchers in various
places, circumstances and times, which contributes decisively
to the validity and reliability of empirical evidence (Agazzi,
1977).

Absence of external influences to scientific methodology: Agazzi
emphasizes the need for no cultural, political, ideological or
personal factors in scientific inquiry, as they are alien to a
properly scientific methodology. Scientists must strive to be
far from preconceptions and orientations that may influence a
distortion of the results of their research, thereby affecting the
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objectivity that makes knowledge properly science. This ap-
proach involves aspects such as universality, reduction of bias,
unbiased critical assessment and diversity of perspectives.
While Agazzi acknowledges that various factors such as inten-
tions, proposals and interests interact in science, it is necessary
to “ensure that the effect of such a complex interaction, even
if it leads to some ‘shaping’ of scientific knowledge, does not
destroy its ‘defining characteristics’, since this would amount
to eliminating science as such” (Agazzi, 2019, p. 450).

o Replicability of methods and procedures: Objectivity is promoted
through the accurate and thorough description of the methods
and processes used in scientific research. This allows other
scientists to replicate the experiments and obtain similar re-

sults, which strengthens the validity of the findings. The fact 52
that other scientists or other scientific communities cannot “\C)
replicate the results obtained could be indicating methodolo- 2L

gical or information interpretation problems. The inability to
replicate entails the need to critically review procedures and
contributes to the identification of possible errors or sources of
variability (Agazzi et al., 1989).

o Assessment: Objectivity is achieved through a permanent as-
sessment procedure by the scientific community. Scientists
should submit their theories and findings to peer review and be
willing to modify their conclusions based on feedback and new
data. This assessment implies constant review, since scientific
knowledge is never definitive and is not immutable; contrast
with empirical evidence, because, in the absence of corres-
pondence, it is necessary to seek explanations or adjustments
that can improve concordance; the analysis of inconsistencies,
since the assessment involves identifying and treating any in-
consistency or contradiction that may originate in the elabo-
ration of a theory; and the debate and scientific discussion, to
question theories and approaches in a joint effort to improve
collective understanding (Agazzi, 2015).

o Interpretative neutrality: Scientists should strive to present data
in a neutral and objective way. Accurate presentation of infor-
mation allows other scientists to assess it impartially. In his
book Science and the Soul of the West, the Italian philosopher
speaks out:
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It is recognized that science does indeed have the structure and
means to provide objective and rigorous knowledge that is inde-
pendent of social motivations and conditionings, so it is and must
be “neutral” in this regard. On the other hand, it cannot and should
not be, if it is considered as a human activity, which legitimately
depends on demands of a social nature and must also respond to
demands from society. The real problem, then, is to make these two
aspects compatible (Agazzi, 2011, p. 299).

Some considerations about rigor
and objectivity in physics

60 After referring to the scientific rationality of physics under the criteria
( ") of rigor and objectivity described by Agazzi, it is possible to test some
T canonical phenomena and experiments that have been key to the develo-

pment of this science. Experiments such as Galileo’s free-fall experiment
gave rise to the scientific method and overthrew the Aristotelian tradition
that had prevailed until now, establishing the foundations of mechanical
physics or classical mechanics that Newton would later perfect. Similarly,
experiments such as the double slit experiment by the English scientist
Thomas Young in the early 19th century demonstrated the wave-like na-
ture of light and how it behaves when passing through two narrow slits.
The experiment has also been repeated with subatomic particles such as
electrons to illustrate interference and diffraction phenomena, which are
fundamental in quantum theory.

Free fall experiment

Galileo Galilei’s experiment of falling bodies is one of the fundamental
historical events that contributed to the development of the scientific
method and laid the foundation for classical physics. Here are some of
the key features of the experiment and its importance:

e Observation and curiosity: Galileo began his research by ob-
serving how objects fell to the ground from different heights.
This curiosity and attention to initial details are essential to
the scientific method, since they start from the observation of
natural phenomena (Bilbeny, 2015).

e Manipulation of variables: Galileo changed one variable in his
experiment: the height from which objects fell. By varying this
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height, he could observe how the time it took for objects to fall
to the ground changed. This controlled manipulation of varia-
bles is a fundamental principle of the scientific method (Ruval-
caba et al., 2021).

o Hypotheses and predictions: Galileo formulated a hypothesis:
objects, as long as there is no air resistance, precipitate with
equal speed. In addition, he predicted that the fall time would
increase with the square of the height. This formulation of a
hypothesis and the derivation of measurable predictions are es-
sential to the scientific method (Perilla, 2005).

o Experimentation and measurement: Galileo dropped objects from
different heights and measured the time it took for them to fall
to the ground. These precise measurements are a crucial com-
ponent of the scientific method, since they allow comparing the 61
results with theoretical predictions (Quiroz, 2015). “\CW)

o Comparison with reality: the results of Galileo’s experiments U
contradicted the ideas accepted at the time, according to which
the speed of the fall depended on the weight of the objects.
However, Galileo’s measurements showed that all objects fell
at the same speed, as long as the resistance of the air was ruled
out. This confrontation between experimental results and pre-
vious theories is a fundamental part of the scientific process
(Agazzi, 1994).

o Analysis and conclusions: Based on his observations and measu-
rements, Galileo concluded that objects fall to the ground with
constant acceleration. This conclusion laid the foundation for
the modern understanding of gravity (Guevara, 2020).

o lteration and refinement: as Galileo conducted more experiments
and refined his methodology, he was able to further confirm his
conclusions. This shows how the scientific method is an itera-
tive process in which scientists continue to refine their ideas as
they gain more data and evidence (Romo, 2005).

The Galileo body drop experiment was an important milestone in
the development of the scientific method and classical physics. Its fea-
tures, such as observation, hypothesis formulation, controlled experi-
mentation, and comparison with reality, laid the foundation for the sys-
tematic, evidence-based approach that characterizes modern science.
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RIGOR AND OBJECTIVITY IN THE FREE FALL EXPERIMENT

The principles of rigor and objectivity in this context refer to the appli-
cation of precise scientific methods and impartial observations to reach
reliable conclusions. In the free fall experiment, objects were dropped un-
der controlled conditions and observations were recorded in detail.

Rigor, in this context, refers to the precision and accuracy in the
conduct of the experiment and in the measurement of the data. To meet
rigor, the experiment must be conducted in a consistent and controlled
way (Agazzi, 1996). Factors such as the drop environment (atmospheric
pressure, temperature, etc.), the height from which the object is precipi-
tated, and the time measurement method must be carefully controlled to
obtain reliable and reproducible results. The following is what Agazzi says

62 in each of its parts:

(I) « Logical coherence: lies in the way Galileo collected data, analy-
: zed it, derived mathematical relationships, and finally formula-
ted general laws that explained observed behavior. For example,
when studying the fall of bodies, Galileo observed that all ob-
jects, regardless of their mass, fall at the same rate in the abs-
ence of air resistance. He analyzed these data and formulated
the law of free fall, which states that the distance traveled by a
falling object is proportional to the square of the elapsed time.
This evidence-based approach and logic laid the foundation for
the scientific method and notoriously impacted the evolution of
physics and the understanding of object motion (Agazzi, 1994).

o Mathematical precision: it is shown that the relationship pro-
posed by Galileo perfectly correlates with experimental data,
which shows that its mathematical model is an accurate repre-
sentation of the behavior of objects in free fall. This evidence

of mathematical precision supports the validity of the relation,
and by extension, the law of the fall of bodies that it formu-
lated (Agazzi, 2019). By using inclined planes to slow the fall

of objects and measure time more accurately, Galileo was able

to demonstrate that the acceleration of an object in free fall is
constant. These precise observations and calculations proved
the validity of his mathematical models and supported the law

of falling bodies, which is fundamental in classical mechanics.
Empirical dimension: Galileo was noted for its empirical ap-
proach to collecting direct data through repeatable observa-
tions and experiments. He used innovative methods to measure
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time and distance, such as inclined planes, which allowed him
to perform controlled and repeated experiments. Comparing
these data with his theoretical predictions allowed him to sup-
port and verify his conclusions about the movement of objects
in free fall, thus laying the foundations for a scientific approach
based on empirical evidence (Agazzi, 2012b).

o Relationship to previous theories: Evidence shows how Galileos
observations and experiments directly contradicted Aristote-
lian beliefs about the movement and fall of bodies. Aristotle
argued that objects fell at speeds proportional to their mass,
an idea that Galileo refuted with his empirical approach. By
demonstrating that all bodies fall at the same speed in the ab-
sence of air resistance, Galileo not only contradicted previous

theories, but also marked the beginning of a new era in science, @
based on observation and experimentation rather than autho- ’\C)
rity and speculation. His empirical approach and results led to a AL

fundamental revision of previous ideas and marked the begin-
ning of a new era in scientific understanding (Agazzi, 1978).

o Critical review and control: allowed to eliminate confusing fac-
tors, refine the understanding, and reach more accurate, evi-
dence-based conclusions. For example, by carefully controlling
experimental conditions and removing air drag, Galileo was
able to conclusively demonstrate the constancy of acceleration
in free fall. This rigor in variable control and accurate measu-
rement laid the foundation for the modern scientific method,
emphasizing the importance of critical analysis and repeatabi-
lity in scientific research (Agazzi, 1994).

o Cultural independence and subjectivity: By focusing on objec-
tive observation, data collection and empirical evidence, its
rigorous approach paved the way for the development of the
modern scientific method, which values objectivity and uni-
versality of results over cultural or subjective beliefs (Agazzi,
2000). This rigorous approach allowed his discoveries to be ac-
cepted and verified by other scientists, regardless of their cul-
tural or personal contexts, paving the way for the development
of the modern scientific method that is universal and based on
observable and reproducible facts.

Objectivity refers to impartiality and neutrality in the experimen-
tation and interpretation of facts. In the free-fall experiment, objectivity
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implies that data is collected and analyzed in an unbiased way, without
bias or subjective interpretations. For example, the fall time would be
measured using accurate and calibrated methods and devices, and any
systematic errors would be considered and corrected; it will be presented
as follows:

Sophia 37: 2024.

Agreement of the scientific community: despite initial resistance
over time, as his ideas were supported by solid evidence, logi-
cal arguments, and the gradual recognition of the validity of his
conclusions, his work eventually gained acceptance and became
a milestone in the development of modern physics. As other
scientists replicated their experiments and confirmed their fin-
dings, Galileo's conclusions about free fall were consolidated as
fundamental truths in physics. This gradual process of recogni-
tion and acceptance in the scientific community is a testament to
the objectivity of his work, as it is based on evidence and logical
reasoning rather than authority or tradition (Agazzi et al., 1989).
Experimental character: it is reflected in its rigorous and sys-
tematic methodology, which was based on direct observation,
controlled variation of parameters, collection of accurate data
and quantitative analysis. This experimental approach laid
the foundation for the development of the modern scientific
method, had a significant impact on the understanding of phy-
sics, and enabled the collection of accurate data and its quan-
titative analysis. For example, by measuring the distance tra-
veled and the fall time of different objects, Galileo was able to
formulate mathematical laws describing uniformly accelerated
motion. This experimental approach laid the foundations of the
modern scientific method and transformed the understanding
of physics (Drake, 1970).

Absence of external influences to scientific methodology: Overall,
the absence of external influences to scientific methodology in
Galileo’s free fall experiment is reflected in its objective, syste-
matic and evidence-based approach. For example, it controlled
variables such as air resistance and used precise mechanisms to
measure time. This attention to detail and removal of external
factors ensured that its conclusions truly reflected the observed
physical phenomena, setting a precedent for independence and
objectivity in scientific research. His work laid the foundation
for independence and objectivity in scientific research, which
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is essential to obtain reliable and robust results in any scientific
field (Akhutin, 1982).

o Replicability of methods and procedures: evidenced through
their ability to describe their methods in detail, record data
carefully, and communicate their results to the scientific com-
munity. By providing complete and accurate information, it
allowed other scientists to conduct similar experiments and
obtain consistent results, which is critical to the validity and re-
liability of scientific research. His use of inclined planes to slow
the fall of objects and measure time allowed others to repro-
duce their experiments and confirm their results. This replica-
bility is fundamental to the validity and reliability of scientific
research, ensuring that discoveries do not depend on a single

researcher or experimental context (Agazzi, 2011). §_§
o Assessment: manifests itself in its focus on observation, empi- “\C)
rical evidence, objectivity, logic, and scientific debate. His work A

laid the foundation for the modern scientific method, which
values the pursuit of evidence-based truth and objectivity over
pre-existing assumptions and beliefs (Agazzi, 1994).

o Interpretative neutrality: manifests itself in how it presented
data, observations and conclusions in an objective and non-
judgmental manner. Its evidence-based and objective approach
laid the foundation for an impartial and rigorous scienti-
fic method, where results are evaluated in a neutral manner,
without subjective interpretative influences (Agazzi, 2019).

Thus, the free fall experiment in classical mechanics exemplifies
the principles of rigor and objectivity advocated by Evandro Agazzi.
These principles are essential to ensure that scientific results are reliable,
accurate and valid (Ruvalcaba et al., 2021).

DOUBLE SLIT EXPERIMENT

The double-slit experiment is one of the most iconic and surprising in
the field of quantum physics. This experiment illustrates the unique and
often disconcerting properties of subatomic particles, such as electrons
and photons. In the double-slit experiment, a particle, such as an electron
or photon, is fired into a barrier that has two open slits. Behind the ba-
rrier, there is a sensitive screen that records the location of the particles
when they arrive. The main question to be answered is what pattern of
interference forms on the screen behind the cracks (Giacosa et al., 2019).
Sophia 37: 2024.
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In classical physics, one would expect to see two separate patterns
behind the slits, each corresponding to a slit, since the particles should
pass through one slit or the other. However, something surprising hap-
pens when the experiment is performed with quantum particles, such
as electrons, photons or even atoms. An interference pattern is observed
on the screen. This pattern is similar to that observed whenever light is
transported through two slits and a light and shadow pattern occurs on
the rear screen. This implies that the particles are showing undulatory
phenomena, such as interference.

What is disturbing is that, when one tries to observe which specific
slit goes through each quantum particle (for example, by placing detec-
tors to measure the path), the interference pattern disappears and a two-
band pattern is obtained behind the slits, as in classical physics. This is

06 due to quantum interference and the principle of superposition, which
(I) says that a particle can be in multiple states at the same time until mea-
sured (Idarraga, 1994).

The double-slit experiment highlights the wave-particle duality of
the quantum nature of particles and raises profound questions about how
particles interact with their environment and how they behave under dif-
ferent circumstances. Furthermore, this experiment is an example of how
quantum physics often challenges human intuition and entails question-
ing the very nature of reality at the subatomic level.

Against this background, it can be argued that an interpretation
of quantum mechanics should be consistent with experimental data and
supported by a sound theoretical framework. In addition, the importance
of interpretation to accurately predict experimental results and to be able
to maintain consistency with other scientific theories could be empha-
sized. This experiment is fundamental in understanding the key concepts
of quantum mechanics, but it also raises philosophical and epistemologi-
cal questions. From Agazzi’s perspective, a rigorous and objective analysis
of the double-slit experiment could involve the following.

As for rigor there are:

o Logical coherence: interpretation must be logically coherent and
avoid internal contradictions. For example, when considering
the dual properties of particles, a coherent interpretation must
be able to explain how a particle can behave as a wave in certain
circumstances and as a particle in others, without incurring pa-
radoxes. This requires a precise logical formulation that inte-
grates both behaviors within a single conceptual framework,
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such as Copenhagen’s interpretation of quantum mechanics,
which posits that the quantum state is a superposition of all
possible positions and states of a particle until a measurement
is made (Agazzi, 1996, 2019).

o Mathematical precision: lies in how quantum theory accurately
describes the seemingly contradictory behaviors of particles at
the subatomic level and how wave functions, probability cal-
culations and mathematical operators allow predicting and
explaining the results observed in experiments. Mathematical
precision is crucial in describing the seemingly contradictory
behaviors of particles at the subatomic level. Quantum theory
employs wave functions, probability calculations, and mathe-
matical operators to predict observed results. For example, the
Schrodinger equation allows one to calculate the probability of §_Z
finding a particle at a given position, while the wave function ’\C)
describes the quantum state of the system. These mathematical AL
calculations have been experimentally corroborated with high
precision, demonstrating the effectiveness of quantum theory
in predicting phenomena such as the interference pattern ob-
served in the double-slit experiment (Agazzi, 2019).

o Empirical dimension: It is based on the observations and con-
crete experimental results that confirm quantum theory and
associated concepts. The presence of interference patterns and
the response of particles to direct observations support the idea
that quantum particles exhibit dual wave-particle behavior, as
predicted by the theory. Quantum theory must be corrobora-
ted by concrete observations and experimental results. In the
double-slit experiment, the observation of interference patterns
when particles pass through the slits without being directly ob-
served, and the absence of such patterns when direct observa-
tion is performed, confirm the wave-particle duality. These ex-
perimental results support quantum theory and its predictions,
showing how particles can exhibit different behaviors depen-
ding on whether they are observed (Agazzi, 2012b).

o Relationship between theories: Interpretation must be compati-
ble with, and not conflict with, other physical theories, such as
quantum field theory and relativity. For example, quantum field
theory extends quantum mechanics to include the creation and
annihilation of particles, while special relativity introduces the
need for physical laws to be invariant under Lorentz transfor-
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mations. A rigorous interpretation of the double-slit experi-
ment must respect these compatibilities, integrating the results
of the experiment into a framework consistent with both theo-
ries (Alonso, 1995).

o Critical examination and control: refers to how the way the ex-
periment is observed and controlled and how it can change the
behavior and results of quantum particles. This highlights the
influence of the observer and the environment on the interpre-
tation of quantum phenomena and highlights the complex and
subtle nature of physics at the subatomic level. For example, in
the double slit experiment, the introduction of a measuring de-
vice to detect which slit a particle passes alters the interferen-
ce pattern. This underscores the importance of observation in

68 quantum mechanics and the need for a critical examination of
(I) how experimental conditions and the environment affect ob-
served outcomes. This phenomenon is known as the observer

influence, highlighting the non-deterministic and contextual
nature of quantum physics (Agazzi, 1994).

o Cultural independence and subjectivity: they manifest themsel-
ves in how different people and cultures interpret and make
sense of the results and concepts of the double-slit experiment.
Quantum physics has given rise to many philosophical discus-
sions and debates about the very essence of the real and about
the link between observation and observed phenomenon. The-
se issues often relate to how people interpret the results of the
experiment and its broader meaning. Quantum physics has
generated numerous philosophical debates about the nature of
reality and the relationship between observation and observed
phenomenon. For example, some philosophical interpretations,
such as structural realism or instrumentalism, offer different
approaches to how to interpret experimental results and what
implications they have for our understanding of the world. The-
se debates reflect how subjectivity and cultural context influen-
ce the interpretation of quantum phenomena, highlighting the
need for a broad and critical perspective when analyzing such
experiments (Agazzi, 2000).

On the other hand, in terms of objectivity there are:

o Agreement of the scientific community: although there are agre-
ements around certain aspects, quantum physics has also gi-
Sophia 37: 2024.
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ven rise to diverse interpretations and philosophical debates.
Interpretations range from Copenhagen theory to the theory
of the many worlds, among others. These interpretations can
influence how quantum phenomena are understood and ex-
plained, leading to ongoing discussions and explorations in
the scientific community (Agazzi et al., 1989). For example, the
Copenhagen interpretation, advocated by Niels Bohr and Wer-
ner Heisenberg, suggests that quantum phenomena have no
definite properties until they are observed. In contrast, Hugh
Everett’s theory of the many worlds posits that all possible al-
ternative histories of a quantum system are equally real, each
in its own parallel universe. These differences in interpretation
have led to significant philosophical debates and have influen-

ced how quantum phenomena are understood and explained, §_?
demonstrating the dynamics and continuous evolution within ’\C)
the scientific community. AL

o Experimental character: lies in the realization of practical and
controlled actions in a laboratory to observe and measure the
results. The experiment is an essential example of how scien-
tific principles are tested by data collection and comparison
with theoretical predictions, supporting the scientific method
and understanding of quantum phenomena. In addition, it
demonstrates both wave interference and electron and pho-
ton particle behavior and highlights the importance of direct
observation and measurement in a controlled environment to
validate scientific theories. The replication of these experiments
in various laboratories and with different technological confi-
gurations has allowed to corroborate the predictions of quan-
tum mechanics, emphasizing the value of the scientific method
and the importance of empirical evidence in the understanding
of quantum phenomena (Agazzi, 2000).

o Absence of external influences to the scientific methodology: the
double slit experiment is related to the need to minimize any
factor that is not controlled or measured in the experimental
process, to ensure that the results accurately reflect the effects
that are being studied. To ensure the validity of the results of
the double-slit experiment, it is essential to minimize any un-
controlled or measured factors that may influence the experi-
mental process. This involves rigorous control of the experi-
mental environment, including removal of potential sources of
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interference and accurate calibration of measurement instru-
ments. For example, when measuring electron interference, fac-
tors such as ambient noise and temperature variations should
be monitored to ensure that observed patterns are effectively
caused by the quantum phenomena being studied and not by
external variables (Agazzi, 1996).

Replicability of methods and procedures: evidenced through
detailed documentation, use of standardized protocols, data
availability, cross-checking by other researchers, scientific pu-
blication and review, conference communication, and collabo-
ration. The ability to obtain consistent results in different con-
texts reinforces confidence in the validity and understanding of
the quantum phenomena involved in the experiment (Agazzi,
2019). Replicability is a main milestone of the scientific method.
In the case of the double-slit experiment, detailed documenta-
tion of procedures, the use of standardized protocols, and the
availability of data for verification by other researchers are cru-
cial. For example, experiments with electrons and photons have
been repeated in multiple laboratories around the world, always
obtaining consistent results that validate the theoretical predic-
tions of quantum mechanics. This ability to reproduce results
in different contexts and conditions reinforces confidence in
the validity of observed quantum phenomena.

Valuation: evidenced through comparison with theory, co-
herence with previous experiments, replicability, statistical
analysis, discussions in the scientific community, exploration
of alternative interpretations, and influence on theoretical de-
velopment. Evaluation involves interpreting the results critica-
lly and reflexively within the existing scientific and theoretical
context. The evaluation of the experimental results is carried
out through comparison with theoretical predictions, cohe-
rence with previous experiments and statistical analysis. In the
case of the double-slit experiment, the observed interference
patterns have been critically analyzed in the context of quan-
tum theory and shown to be consistent with mathematical
predictions of wave functions. In addition, the ongoing discus-
sion in the scientific community, including the exploration of
alternative interpretations and their influence on theoretical
development, shows a commitment to a critical and reflective
interpretation of the results (Agazzi, 2012b).
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o Interpretative neutrality: evidenced through focus on empirical
data, use of standardized methods, consideration of multiple
perspectives, peer review, comparison with existing theories,
transparency in methodology, and scientific debate. Scientists
strive to minimize any subjective influence and personal bias
on the interpretation of results to achieve objective, evidence-
based understanding (Agazzi, 1977). Peer review, transparen-
cy in methodology and scientific debate are essential practices
that help to maintain objectivity. For example, different inter-
pretations of quantum phenomena are continually debated and
reviewed, allowing for evidence-based understanding and avoi-
ding personal or cultural biases.

For this reason, it could be said that both Galileos free-fall experi- 71
ment and the double-slit experiment meet the different criteria of rigor and /\C‘_”)
objectivity that allow physics to be a true knowledge and consistent with ex-

perimental data, established scientific theories and logical principles, while
offering a clear and predictable explanation of the observed phenomena.

Conclusions

Agazzi has pointed out that there are two fundamental requirements
when explaining scientific rationality, these are rigor and objectivity.

The rigor (from the Latin rigoris, which relates to severity, accuracy
and rigidity in respect of a norm) consists in that for a speech to be con-
sidered scientific, sufficient reasons must be given for the propositions
that make it up in an argued way. An effective and effective way to do this
is through mathematical calculation and demonstration, although it is
not the only form of rigor. In the social sciences it is argued from the facts
and the compatibility that one has with certain sources, and in the law the
subtle logical rigor is used. The rigor requirements vary from science to
science, without the essence of what rigor means varying or transforming.

The objective is what can be shared by a plurality of observers. In
this way, the discourse of the different disciplines has elaborated criteria
that allow specialists to reach shared statements and differentiate one sci-
ence from another, obtaining from them certain aspects through cuts of
reality, which is valid and necessary, as it allows to gain in objectivity from
the specialized look of the sciences. It is thus held that each science is
devoted to certain attributes or properties that are important and ignores
others that will be considered by other sciences. In this way, each science
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has its criteria of objectivity which are, at the same time, criteria of refer-
entiality and truth, which allow investigating certain aspects of reality, as
well as achieving a consent from specialists in that specific field.

Scientific realism generally asserts that physical theories and en-
tities refer to objects and processes of reality independently of human
knowledge. According to Agazzis realistic approach, it is possible to
identify three essential features of the ontological status of physics: the
structural nature of the real, the existence of physical entities, and the
independence of theories.

The rigorous criteria in physics are logical coherence, which relates
to the internal consistency and the solid logical structure that scientific
theories and propositions must have; mathematical precision, which re-
fers to the requirement that theories and claims in physics be formulated

/2 clearly and accurately; the empirical dimension, relative to the great im-
(I) portance of physical theories being based on empirical verification; the
relationship with previous theories, i.e. the requirement that new theories

be compatible with the corpus of scientific knowledge and not contradict
it; critical examination and control, which highlights the importance of
physical theories being evaluated in detail and permanently contrasted;
cultural independence and subjectivity, since, for Agazzi, theories and as-
sertions of physics must be universally applicable and cannot depend on
cultural or personal interpretations.

The criteria of objectivity in physics are the agreement of the scien-
tific community, since peer review and intersubjectivity are fundamental
to ensure the objectivity and quality of scientific knowledge; the experi-
mental nature, since theories must be able to verify with information col-
lected from experience and based on what is observed; the absence of
external influences to scientific methodology, because it is necessary that,
in physical research, there are no factors of cultural, political, ideologi-
cal or subjective order; the replicability of methods and procedures, since
objectivity is promoted through the exact and detailed description of the
method and process used in scientific research; valuation, since physi-
cists must submit their theories and results to the review of experts and
be willing to modify their conclusions to the role of feedback and new
information received from peers; and, finally, interpretative neutrality,
as physicists must strive to present information in a neutral and objec-
tive manner, so that the information presented allows other scientists to
evaluate it impartially.

This paper could have different educational implications. Some
possible are the training of teachers of physics and philosophy, contribut-
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ing to a more complete and contextualized presentation of physics and
its philosophical foundations in the classroom; the design of educational
programs, since research could inspire the design of educational pro-
grams in philosophy of science, specifically, teaching the scientific realism
of Agazzi; the development of critical thinking, since, by delving into the
onto-epistemological foundations of physics, students can develop criti-
cal thinking skills, which, in turn, would facilitate a better and deeper un-
derstanding of scientific research and its difficulties; and, finally, interdis-
ciplinarity, since its subject promotes dialog and collaboration between
experts in physics and philosophy.

Note
o o _ . _ 73
1 This article is the result of the research project “onto-epistemological foundations P
of physics: contributions from the scientific realism of Evandro Agazzi”. QD
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Abstract

This paper examines the nature of reality, including the possibility of freedom, in the framework of modern
physics. Additionally, it proposes a reform for the metaphysics of realism. For realism, the world is the way it
is independent of the mind. However, general relativity supposes that the speed of objects and the temporal
order of events depend on the frame of reference adopted. Which frame of reference is adopted depends on
human interests. However, there are still physical facts independent of the frame of reference: the speed of
light, spacetime distance, and the equivalence of matter and energy, amongst others. On the other hand, the
Copenhagen Interpretation supposes that quantum states are in a superposition that is only realized at the
moment of observation, leading to the implication that Schrédinger’s cat is both alive and dead until observed.
However, less incredible realist possibilities are analyzed. Modern physics, whether determinist or indeterminist,
also threatens the possibility of freedom. The compatibility of freedom as self-government and modern physics is
analyzed and developed. Although central aspects of realist metaphysics are conserved, a philosophical-scientific
conception of the universe that integrates mental beings within it emerges, which supposes a reform for standard
scientific realism. The existence of facts independent of what we happen to think is saved alongside ineliminable
mental phenomena.
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Resumen

El presente trabajo examina la naturaleza de la realidad en el marco de la fisica moderna,
incluyendo la posibilidad de la libertad. Adicionalmente, propone una reforma a la metafisica
del realismo. Para el realismo, el mundo es como es, independiente de la mente. Sin embargo,
la relatividad general supone que la velocidad de los objetos y el orden temporal de los eventos
dependen del marco de referencia que se adopte. Qué marco de referencia se adopta responde a
intereses humanos, pero sigue habiendo hechos fisicos independientes del marco de referencia:
la velocidad de la luz, la distancia espaciotemporal, la equivalencia entre energia y materia, entre
otros. Por otro lado, la “interpretaciéon de Copenhague” estima que los estados cudnticos estdn en
una superposicion que solo se concreta en el momento de observacion: el “gato de Schrodinger”
esta vivo y muerto, hasta que lo observamos. Sin embargo, se analizan posibilidades realistas menos
inverosimiles. La fisica moderna, determinista o indeterminista, también amenaza la posibilidad de
que tengamos libertad. Se analiza y desarrolla la compatibilidad de la libertad como autogobierno
con la fisica moderna. A pesar de que aspectos centrales de la metafisica realista se conservan,
se concluye con una concepcidn filosofica-cientifica del universo que integre a los seres mentales
dentro del mismo, lo cual supone una reforma a la metafisica del realismo cientifico estdndar.

78 Palabras clave
([) Metafisica, epistemologia, relatividad, mecénica cudntica, libertad, filosofia de la ciencia.

Introduction

Modern physics challenges many common senses of reality. The four-di-
mensional block universe, three spatial and one temporal, represented in
Minkowski’s graphs (Hossenfelder, 2022), would give force to Parmenides
and Plato’s position that reality is eternal, change is illusory, and the pas-
sage of time is only an illusion of our perception. Also, the fact that space
is curved by massive bodies as if it were made of rubber, as was proved
by Sir Arthur Eddington in 1919 with observations of the curvature of
light from distant stars behind an eclipse, is a fact that defies common
sense. The displacement of Euclidean geometry (adopted by Newton and
postulated by Kant as a necessity a priori condition of the knowable uni-
verse itself), by Riemann’s geometry of curved space, postulated in Albert
Einstein’s universe, constituted an event worthy of being considered a true
“scientific revolution” (Kuhn, 1962). Aristotle would perhaps smile with
this twist as if it were a reincarnation of his aether, supplanting Newton’s
“eerie action at a distance” of gravity for a malleable space.

This article deals with the question of realism in the foundations
of the two great theories of modern physics: general relativity and quan-
tum mechanics. Aspects of these theories challenge one of the pillars of
scientific realism: the idea that the universe is the way it is independent
of what we think or observe of it. General relativity, and more specifically
special relativity, involves Galileo’s idea of the relativity of motion and
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extends it to the relativity of time. For general relativity, there are several
frames of reference for which the velocity of objects and the temporal
order of events are distinct, and there is not particularly “real” frame of
reference in front of the rest. Second, for the most widespread interpreta-
tion of quantum mechanics, the Copenhagen interpretation, the proba-
bilistic values that characterize particles are not determined until they
are observed. Protagoras and George Berkeley would be pleased with this
confirmation of their theories, in the face of their realistic rivals, whose
theories would be refuted by the very science they claim. The objective
of this paper is to provide a realistic response to the challenges posed by
modern physics, within the framework of an integrative philosophical-
scientific vision of the universe. The epistemological and metaphysical
analysis of modern physics has been an important task since its inception,

and debates about it continue to evolve human knowledge. Likewise, as 79
this article suggests, while scientific realism is one of the most accepted ’\C)
positions in professional philosophy; it is also in need of refinement. I

Methodologically, to answer the challenges posed by modern
physics, we seek resolutions of philosophical concerns using the same
resources and without leaving the same framework of knowledge that
physics itself delineates. Thus, it is under the understanding of modern
physics and assuming its approximate truth that answers to philosophi-
cal questions about reality are sought. In the second section, this paper
argues that general relativity maintains some crucial aspects of the in-
dependence of reality from our thinking of it. In the third section, it ar-
gues that quantum mechanics does not imply an idealistic thesis, as there
are more promising realistic relevant alternative interpretations. In the
fourth section, it states that realism is superior to epistemological, meta-
physical, ethical, and educative subjectivist idealism. In the fifth section,
it mentions that the causal view of modern physics does not eliminate
freedom as self-government—a conception that holds much of what we
value in freedom. In the last section, it concludes with some general re-
flections on the vision of scientific realism, modern physics, and a reform
to its standard metaphysical formulation.

Realism and general relativity

Realism implies the thesis of a world independent of the mind: the idea
that the world, in general, is as independent of mental states. The physical
world is supposed to be the paradigmatic case of a world independent
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of the mind. However, general relativity theory, and particularly special
relativity, states that:

o The movement is relative to a frame of reference.
o Time is relative to a frame of reference (Hossenfelder, 2022;
Zee, 2013; Bunge, 2016).

Thus, for general relativity, it might seem that Protagoras was right
when he formulated subjectivism with the famous phrase: “the human
is the measure of all things, of things that are, and of things that are not”
(Plato, ca 375 BC). The same object can have different speeds accord-
ing to different frames of reference, and there is not intrinsically truer, or
absolutely correct, frame of reference. Thus, questions such as “how fast
is the planet moving?” and “does the Earth rotate around the Sun or the
Sun around the Earth?” do not have a single coherent answer. Relative to
(I) the Sun’s frame of reference, the Earth moves at 107,226 km/h around the

' Sun. In relation to the frame of reference, the Earth does not move and it
is the Sun that moves at 107 226 km/h. This is what is known as “Galilean
relativity” (Hossenfelder, 2022; Zee, 2013).

Intriguingly, this means that, although the simplest trajectory is
plotted in the heliocentric model, the geocentric model is accurate in
the Earth’s frame of reference (Hossenfelder, 2022; Zee, 2013). While it
may be more useful for us to use the Sun as a frame of reference, there is
no absolutely “better” or “correct” frame of reference independent of our
mind-dependent uses. Thus, Galilean relativity has some tension with the
common interpretation of Galileos claim that we have learned, that the
heliocentric model would be the absolutely correct one. It is correct, but
relative to the frame of reference of the Sun, which turns out to be more
useful and easier to calculate for our human purposes. Given other pur-
poses, the geocentric model would also be correct (Hossenfelder, 2022;
Zee,2013). Since human purposes and computing abilities are mental, the
discovery that the Earth revolves around the Sun and not vice versa does
not constitute the discovery of a fact independent of the mind.

This conclusion translates to the framework of general relativity
theory, which states that the speed of light is constant from all frames of
reference. This implies that, relative to different frames of reference, an
event occurs before, after, or simultaneously with different events. There is
not a single time when a specific event occurs, as different frames of refer-
ence order the sequences of events in the universe differently. Moreover,
there is no single true frame of reference (Hossenfelder, 2022; Zee, 2013).
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All frames of reference are equally valid, although some may be more
useful for our purposes.

According to the theory of general relativity, and specifically spe-
cial relativity, unlike other phenomena, light reaches its target at 299,792
km/s in vacuum, no matter how fast the target moves (except for the
speed of light itself) towards or away from the source. Thus, a laser will
reach a target at 299,792 km/s in exactly one second, whether the tar-
get was still or moving toward or away from the source at 100,000 km/s
(Hossenfelder, 2022; Zee, 2013).

Suppose a spacecraft A chases another spacecraft B at this speed
and both fire lasers at each other. The time it will take for the lasers to
reach the other ship will be the same. From the point of view of an ob-
server watching the chase, both ships fired at the same time, however, the

light from A to B will have traveled a longer distance, since B advanced {5_}
while the laser reached it. Consequently, A had to fire before B, from the ’\C)
perspective of spacecraft. Thus, there are at least two sequences of events A

as to who fired first in pursuit. But these are not the only frames of refer-
ence. If there was a third craft C between the original two, moving from
A to B at a faster rate, B would have been the first to fire. This is because,
from C’s perspective, B would have to fire the laser first to reach space-
craft A moving away from its frame of reference. What is the “only right”
order? None. All are correct for different frames of reference, and no
frame of reference is the “only true frame” (Greene, 2020; Carroll, 2020;
Hossenfelder, 2022; Zee, 2013).

For general relativity, the duration of events varies according to
their relative velocity. If you take off on a rocket at close to the speed of
light and return to Earth a year later, ceteris paribus, you may be land-
ing thousands of years later in the age of Earth (Hossenfelder, 2022; Zee,
2013). What was for you a year on a rocket could be for someone on Earth
thousands of years. In that sense, it is possible to travel back in time to the
future faster than the normal speed we share in our ecological niche on
Earth (Hossenfelder, 2022; Zee, 2013).

The question at this point is whether we can also travel back in
time to the past. The answer seems to be no (Hossenfelder, 2022; Zee,
2013), as we would have to travel faster than the speed of light and that
would be naturally impossible, although some physicists play with the
possibility, including in the early universe (Krauss, 2017). In the literature
on the possibility of time travel, the “grandmother paradox” emerges. This
paradox highlights the causal cosmic chaos that would create the possi-
bility of time travel. The grandmother paradox asks what would happen
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if a time-traveling killer murders his grandmother, thereby never being
able to be born, exist, and thus never cause the death of his grandmother
(Hossenfelder, 2022; Zee, 2013). But if his grandmother did not die be-
cause the killer was not born, then the killer would be born. But if the
killer was born, he murdered his grandmother and was never born. It
is sometimes theorized that in the early universe it traveled faster than
the speed of light, however, if it traveled faster than the speed of light, it
would be set back in time and would never have reached the current stage
where this speed limit is not violated.

In the framework of general relativity theory, are there facts inde-
pendent of the mind? Yes, one is the speed of light, which remains con-
stant under the Lorentz transformation (Bunge, 2016). Second, spacetime
distances remain constant under the Lorentz transformation (Bunge,

82 2016). Third, the fact that there are multiple frames of reference that pro-
(I) duce different outcomes in terms of movements and timing of different
events. Fourth, the existence of objects that move and emit light. Fifth,

that the passage of time is slower for faster objects, compared to less fast
objects. Sixth, the conservation of energy, and the equivalence of matter
and energy of the famous equation E = MC? remain true independent
of the frame of reference (Bunge, 2016). However, it seems that certain
times, the order and speed of the movement of objects are frame-depen-
dent properties and, consequently, are mind-dependent facts. As Mario
Bunge himself (2016) analyzes:

Special relativity also proved that the values of certain properties, such
as distance, duration, mass, temperature, and electric field strength, de-
pend on the frame of reference, while others, such as spatio-temporal
distance, electric charge, and entropy are invariant with respect to frame
of reference changes... Therefore, the relativization was partial and refers
to the relationship with the objective frame of reference, not with the
conscious subject... There is nothing unreal or apparent in the depen-
dence of a frame, neither in relativistic physics nor in classical physics...
Invariance assumes reality, but not the other way around (pp. 80-81).

Realism and Schrédinger’s Cat

Quantum mechanics is famous for driving a number of anti-realistic
implications (Penrose, 2016). The center of quantum mechanics is the
“Schrodinger equation.” For this equation, the state a quantum particle
has depends on the probabilistic evolution of the function wave, which
collapses at the moment of observation, in which the probability is fixed
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in a given state. Thus, the state of the material subject to the laws of quan-
tum mechanics would depend on the observer. George Berkeley (1710)
would come from death to recognize his metaphysical principle of the
universe: esse est percipi (“to be is to be perceived”).

On the other hand, Schrodinger refuted this interpretation of his
theory, with his famous “Schrodinger cat” (Penrose, 2016). In this hypo-
thetical experiment, it is assumed that there is a box with a radioactive
material operating under the laws of quantum mechanics with a prob-
ability of decaying. This material is connected to a gun pointed to a cat. If
it decays, it shoots the gun and kills him. If it does not decay, it does not
shoot and the cat lives. Now, before looking on the inside, is the cat dead or
alive? Copenhagen’s interpretation, which became the most deeply rooted
among scientists and the general consciousness, would say that there is an
overlap between a state of decayed material and dead cat, and a state of
undecayed material and living cat. Only when the box is opened, and it is
seen what it is on the inside is the life or not of the cat determined. Before
that, the cat is alive and dead (Penrose, 2016).

Copenhagen’s interpretation is frequently attributed to Schroding-
er as having admitted the idealistic implication, however, that does not
seem to be the correct understanding of the situation (Penrose, 2016).
Albert Einstein replied that the

[Copenhagen’s| interpretation is more elegantly refuted by the system of
radioactive atom + Geiger counter + amplifier + powder charge + cat in
a box, in which the psi function of the system contains the cat both alive
and torn to pieces. Should the cat state be created only when a physicist
investigates the situation at some definite time? (Maxwell, 1993).

Famously, Einstein, despite being one of the pioneers of quan-
tum mechanics, objected in the same line of this interpretation with the
Einstein-Podolski-Rosen paradox (Mermin, 1985), something that in
popular consciousness has been mimicked with his claim that “God does
not play dice with the universe”. What the Nobel Prize in Physics, Roger
Penrose (2016), points out about these cases, is that what these physics,
Schrodinger and Einstein, pointed out was not an acceptance that the cat
was in an overlap between dead and alive that is only defined once it is
observed. What they point out is that the interpretation or the theory it-
self must change, because Copenhagen interpretation is blatantly absurd.
The categories “live cat” and “dead cat” are mutually exclusive, and the cat
could not be in both (Penrose, 2016).
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An idea proposed in this context is to say that the exit is in the
consciousness of the cat (Carroll, 2019). As it is a conscious being, it will
be fixed by its own observation that it is alive or dead compatible with the
decay arrangement of radioactive material, so it would not be confined
to the problematic live/dead overlap. However, while the case of the cat is
striking, we can replace it with states of unconscious beings with the same
effect. We can replace the jack with a switch that can start down, it stays
there if the material does not decay and rises if the material decays. Prior
to observation the switch would be in an up/down overlay that is only
fixed once observed, which, again, demonstrates the implausibility of the
statement (Penrose, 2016).

To highlight the implausible implication of the Copenhagen inter-
pretation, we can point to decay dating techniques of radioactive mate-

84 rial, the material used in the case of Schrodinger’s cat. Peppe and Deino
(I) (2013) provide a catalog of methods. The most famous is carbon dat-
ing. True, it measures the dating of living objects (considered reliable up

to 50,000 years of age). True, that it includes cats and other beings with
consciousness from many years ago, however, it also measures the age of
shells and trees, which would require additional arguments to say that
they are beings with consciousness, in addition to having metabolic cy-
cles and processing information. If a shell existed 30,000 years ago, does
its existence depend on an observation made by an archeologist who was
born 29,970 years later? Does current observation change events 30,000
years in the past? Other methods also used to date objects, even inorgan-
ic, are K-Ar dating using decay of isotopes K-40, uranium-lead, uranium
series using U-238 and Th-230, fission tracks with U-238, among many
others (Peppe and Deino, 2013). could observations using these methods
now determine if a volcano erupted thousands of years ago? Clearly, no.
This is the point of Schrodinger’s cat.

Another alternative is Everett’s interpretation of multiple worlds,
which itself rejects the metaphysical primacy of the observer (Carroll,
2019). For this interpretation, the Schrodinger equation describes the de-
terministic evolution of the universe, which is constantly splitting into
multiple universes that realize the various possibilities specified by the
equation and never interact again. In some universes the cat is alive and
in others it is dead, but never alive and dead in the same universe (Car-
roll, 2019). When making an observation, we simply observe the cat that
is in the universe where the version of us is. In some our version observes
a live cat version and in others observes the dead cat version (Carroll,
2019). Hossenfelder (2022) argues that the claim constitutes pseudosci-
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ence, as it is, in the Popperian spirit, not falsifiable: it does not generate
predictions at risk of being empirically refuted. Penrose has criticized that
this interpretation does not constitute a true explanation, in this case, of
the observed phenomenon that the cat is either alive or dead, but not
both. It is unexplainable from the observed fact that the cat is alive, that
we are in a universe, among other possible ones, where the cat is alive.

We wanted an explanation of the observed fact of the cat’s life.
Now we “explain” it in an ad hoc way by multiplying cats, observers and
universes infinitely. Everett’s model is a clear violation of Occam’s razor,
being orders of magnitude more complex than need. Everett’s interpreta-
tion sounds like a child’s argument that the coin tossed will be expensive.
When the seal comes out, he says he has won anyway because in anoth-
er universe the coin is expensive. It is an ad hoc and complex proposal.
Schrodinger confronted us with an absurd interpretation of his equation,
in the strict sense, a reductio ad absurdum in formal logic: the cat is alive
and not alive. Everett returns coherence with another reduction to the
absurd: the cat, the observer, and the universe multiply infinitely.

Another interpretation uses paraconsistent logic. For realistic
paraconsistent logic there are contradictions in the world (Priest, 2014).
For example, if two inconsistent laws of the same rank are created certain
acts may end up being legal and illegal, or if someone has contradictory
beliefs, they may believe that P and that ~P. Paraconsistent logic has also
been used to analyze certain paradoxes, such as the “liar paradox” “This
phrase is false” could be true and false at the same time, because if it is
false, it is as it says it is, then it is true, and if it is true, it would have to
be as it says it is: false. Perhaps the superimposition of states between de-
cayed radius and non-decayed radius is yet another example of existing
inconsistencies in the universe, I would suggest this idea. This idea may be
worth exploring for the most part in the fundamentals of quantum me-
chanics. However, the possible existence of contradictions does not imply
that all contradictions exist. The fact that the cat is alive and dead at the
same time does not seem to be a possible situation, which would seem to
remain the paradox of Schrodinger’s cat.

Another interpretation is that of Bohm, originally suggested by
Einstein and De Broglie (Veritasium, 2016; Harris et al., 2016) and most
recently defended by Mario Bunge (2016), among others. To them, it is
clear that the cat is either alive or dead, and not in an overlap between the
two states that is only defined by observation. In both cases, it is recog-
nized that quantum matter operates according to quantum laws, includ-
ing when it interacts with physical entities like us. Ignorance of the state
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of the dice does not imply the absence of its pre-observation state or that
we interact with them and change it, since we are also physical entities.
But this does not imply that our mental activity is setting a reality that
does not exist without observation. (It is worth noting that this issue is
distinct from the return of the “creepy action at a distance” in quantum
mechanics, with quantum entanglement, among other distant events.)

It is worth noting that this interpretation in De Broglie and Bunge
(2016) allows probabilistic causation with non-local effects, but they re-
main objective facts of the universe. In such a case, perhaps the Cat is
alive or perhaps dead, with some objective probability given the circum-
stances, but it is never in an overlap between dead and alive. De Broglie’s
realistic world of quantum mechanics is stranger than a deterministic
world of local causation. In such a case, God did play dice with the uni-

86 verse, but this is little strange compared to a world without facts, a world
(I) of impossible states prior to observation, of a living and dead cat prior
to observation, which is defined between the two only with observation,

or a universe that multiplies in different universes at each instant. Again,
Bunge manages to formulate the realistic conception for the foundations
of quantum mechanics with great clarity and depth:

In the new realist interpretation, the dispersions, “indeterminations,”
or “uncertainties” are as objective as the probabilities underlying them:
they are properties of the quantum themselves, whether observed or not
(Bunge, 1967, 1973, 1985; Gottfried and Yan, 2003; Lévy-Leblond and
Balibar, 1990; Phillips, 1949) (Bunge, 2016, p. 108).

Reasons to Prefer Realism Over Idealism

Metaphysical idealism and its epistemological counterpart, subjectivism,
can recognize the existence of our mind, our preferences, our mental sta-
tes, our consciousness, and the mental contribution contained in much of
our knowledge and reality itself, as beings within the world. The percep-
tion of red, the blue of the sea, the value of money, the ethics of driving on
the left or the right, the taste of chocolate ice cream versus passion fruit ice
cream, all are examples of the mental, epistemological and metaphysical
contributions (Restrepo Echavarria, 2023). However, subjectivist/idealist
philosophy has serious weaknesses. It is clear that whatever you think, if
you jump from the tenth floor, without any equipment, the force of gra-
vity will operate and you will crash into planet Earth at an acceleration
of 9.8 m/s? correcting for the resistance of the air against the body. The
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independent reality of the mind clashes and disproves the wrong ways
of thinking and acting. Even scientific knowledge, which is increasingly
approaching reality, refuting misconceptions, would be impossible if it is
simply what we want. We were never wrong, for there would be no exter-
nal reality to correct us. Subjectivist/idealist philosophy does not allow
the existence of an external world that would exist even if we did not exist
(Restrepo Echavarria, 2023).

It is important to mention Marx’s (1852) assertion that humans
create history, even if it is not always according to our taste. Perhaps an
idealist could say that we create gravity, even if it is not to our liking. But
then, was gravity born with humanity instead of being one of the factors
that made possible the causal network that led to humanity’s existence?
Logical considerations and the best physics pay against this possibility

(Restrepo Echavarria, 2023). SJ
The existence of the mind is relatively recent in the history not only “\C)
of the planet Earth, but of the universe (Chaisson & McMillan, 2017). AU

For billions of years, since the Big-Bang, a universe has evolved without
the human species and no other animals. The light of the explosion be-
gan to cool (cosmic microwave background radiation) and by quantum
temperature fluctuations, eventually, hydrogen atoms emerge, which by
agglutinations made by gravity initiate the proton-proton chain emitting
nuclear energy at the center of stars compressed by their own weight.
Atomic elements of life, such as carbon, are born, and in subsequent gen-
erations of solar systems, there may be life. Life, as Aristotle noted, can-
not all feel and think. First it took millions of years for our planet to be
covered with plants and generate an atmosphere with oxygen, bacteria,
primitive animals, eventually dinosaurs, mammals, already with complex
mental systems, capable of having interests, perceptions, tastes and suf-
fering. Eventually we emerge humans with these mental abilities and our
remarkable abilities of reasoning, problem solving, language, and social
organization. During more than 99% of this process of universe evolu-
tion to the present, which causally explains the eventual emergence of the
human mind (and not the other way around), the human mind did not
participate (Chaisson & McMillan, 2017). In summary, subjectivism/ide-
alism does not know the reality of the external world, its physical, chemi-
cal and biological causal processes, the reality of the past,and particularly
of our cosmic and evolutionary history, and our place as beings part of
the universe that can look fascinated, curious and open to knowledge, to
the rest of the vast cosmos (Restrepo Echavarria, 2023).
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When learning, new knowledge is acquired, sometimes refuting a
false belief, perceptual illusion, cognitive bias, personal or social preju-
dice, false propaganda, superstition, undue authority, or unfair judgment.
It seems incredible to be able to educate us when accusations of witchcraft
are as true as their denial, that there were weapons of mass destruction in
Iraq to what was a lie by Bush and the military-industrial complex, and
that we fall by gravity to what was not. What remains for the subjectivist/
idealist educator is the sophists’ stance: teaching young people how to be
successful in the face of power, in essence, be mediocre like Eichmann in
his banal evil (Arendt, 1963). A minimum of thought would reveal not
only the incoherence of the position, as it would be evaluable to review
whether it is true that it would provide success to the student, but the lack
of meaning of life and the anti-citizen decomposition of society that it

88 would imply. It is not possible to educate for knowledge and emancipa-
(I) tion if all belief is true simply because of the fact of having it (Aguilar
Gordon, 2019; Alonso Rodriguez, 2021).

Freedom in the framework of modern physics

Laplace’s demon endangers freedom and moral responsibility. Philoso-
phers have concerned themselves with free will intrinsically, as well as
derivatively being the condition for moral responsibility, for we cannot
be morally responsible for things over which we have no control. Laplace
imagined a demon who, knowing the state of each particle in the universe
and the physical laws that apply to them, could predict the sequence of
the rest of the universe’s events in the same way that if you know with
certainty the physical properties of a coin toss you would know if it will
fall on face or seal with 100% certainty. For Laplace, Newton, Einstein,
and the Bohemian interpretation of quantum mechanics, the universe is
deterministic, and the future is fixed from the start (even if the chaos
of the universe system and the Heisenberg Uncertainty Principle make
impossible the computational power required for Laplace’s demon to ac-
tually make the prediction).

From this consideration, the argument of the consequence and
position of hard incompatibilism is strengthened (Van Inwagen, 1975;
Pereboom, 2013). The consequence argument recognizes that, if deter-
minism is true, all our wills and actions are the inevitable consequence of
the laws of nature and conditions of the past, even before we were born.
Thus, to be free and morally responsible, we would have to change the
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laws of nature or conditions of the universe before we were born, which
we obviously cannot do (Van Inwagen, 1975; Pereboom, 2013). The only
option would be, as Nietzsche put it, that to be free we would have to be a
cause without cause, which is hard to believe without falling into an anti-
scientific, ad hoc, and superstitious position.

Libertarians state that quantum mechanics postulate events that
have a random component (Kane, 2013). Thus, at the micro level a par-
ticle can move to one side or the other even if the history of the universe
is fixed. For libertarians, probabilistic quantum events open the cosmos
garden paths. Armed with these paths, libertarians postulate that we have
the freedom to freely choose between them.

But, does one element of nature’s fundamental chance give us free-
dom? Chance is not a type of control we have (Pereboom, 2013). If we
conditioned our wills and actions on the outcome of a hypothetical cur-
rency subject to fundamentally random movements, there would not be
free wills or actions. They would be at the antipodes of freedom, far re-
moved from reason, deliberation and values. If we do not have freedom if
we are determined and we do not have freedom subject to upward move-
ment, there seems no reason to think that if our wills or actions are the
determined result of historical conditions with a component of chance,
we would be freer (Pereboom, 2013).

Libertarians respond that what makes the probabilistic causation
of quantum mechanics is to open possibilities and that our wills and ac-
tions are caused in a free, non-random way. However, the frequencies
of events that would be observed would be exactly those that are in ac-
cordance with the probabilistic laws of quantum mechanics. Thus, there
would be a series of trillions of events for which we have a sufficient
physical explanation compatible with the rest of physics and another ad-
ditional explanation, based on free will, that coincides in its observable
results and would not change the distribution of frequencies of events. As
Pereboom points out, this is an implausible “wild coincidence.

At this point in the discussion, Manuel Vargas (2013) suggests re-
visionism: to reengineer our concepts of freedom and moral responsi-
bility, so that they are compatible with the laws of physics, whether de-
terministic or probabilistic. Classical discussion of freedom integrates
metaphysics and political philosophy. Thus, for example, we find in Plato
that freedom is that capacity of reason to lead us in our life without be-
ing dominated by the passions or prides of the soul. Thus, Phineas Gage
is an example of someone who lost his freedom with an accident that
pierced his frontal lobe (Harlow, 1868; Garcia Molina, 2012). After the
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accident, Phineas lost his ability to reason, deliberate and balance, he be-
came an unbridled role in the whirlpool of his emotions, a loving mo-
ment, the second moment hating, laughing, crying, without any stable
coherence (Harlow, 1868; Garcia Molina, 2012). Likewise, Bunge places
freedom neuropsychologically in the prefrontal neocortex, dedicated to
reasoning, deliberation, planning, and evaluation. This approach explains
a reason why, for example, an infant is less free, and therefore less morally
responsible, than an adult. Freedom and responsibility must be cultivated
(Vargas, 2013).

It is worth noting that, from the perspective of microphysics, the
mind, including the ability to respond to reasons, values, deliberations,
and other cognitive processes, are overshadowed. In this perspective, it
is not only freedom and responsibility that is eliminated, but also intel-

90 ligence, perception and knowledge. It is only when we take a perspective
(I) of the systems that make up microphysics that we realize the emerging
properties that characterize systems, among them the mental properties

of biopsychosocial beings such as humans.

Likewise, when a person is rational, but subject to a number of
external conditions, his freedom may be reduced. An example of this is
when someone threatens you with a gun for stealing your wallet. There
is an element of violent obligation against their rights. The same happens
when he is enslaved, in prison, in poverty or under the effects of false pro-
paganda, either Stalinist style or the propaganda model in “democratic”
capitalism (Herman and Chomsky, 1988). These situations indicate clear
and strong reduction of freedom due to external factors.

In this context, the concept of non-domination from political phi-
losophy becomes particularly useful for analyzing freedom. There may be
factors, both internal and external, that affect freedom. In the absence of
domination there is a kind of freedom in complex systems like humans
that is worth distinguishing, securing, and cultivating. We find self-gov-
ernment in the ideal regulatory limit of a healthy educated person living in
systems where domination has been eliminated. The ideal of self-govern-
ment is an emancipatory ideal to which we can approach, even if the laws
of physics are deterministic or probabilistic (Vargas, 2013; Shapiro, 2012).

Perhaps this way of seeing freedom, responsibility and the senses
of life does not preserve all our pretheoretical intuitions. In this case, we
realize that freedom does not require that there are metaphysically real
alternative paths that we can take in a decision (Vargas, 2013). This is a
consequence of this revisionist proposal. However, revision of our con-
cepts is common in the sciences. In this case, this assumption would be
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replaced by the assumption that the available alternative to be taken will
depend on the decision of the subject, even if this decision can be traced
to far-off factors beyond their reach. Originally, atoms were conceived
as indivisible particles. This was conceived by Democritus and Epicurus,
and this idea was retained until the concepts developed by Dalton and
Mendeleev in their pioneering works on elements of the periodic table
in the 18th and 19th centuries. However, Thomson and Rutherford, in
transit to the 20th century, discovered that the atom had parts, with a pro-
ton nucleus orbited by electrons (Heilbron, 2018). Rutherford speculated
about the existence of a neutron also in the nucleus of atoms, but it was
Chadwick who got the credit for discovering it in 1932. Eventually, it was
discovered that even protons and neutrons were not indivisible but were
composed of quarks. However, this did not lead us to conclude that the

atom does not exist. We had to review our concepts and design new ones 1
that allow us to follow our exploration and knowledge of the universe “\C)
(Heilbron, 2018). )1

The same goes for freedom and moral responsibility. Modern
physics comes into tension with them. But it is because we will not find
freedom and responsibility at the fundamental levels of physics. We will
find them in the psychosocial systems of our lives. From a more detached
and historical perspective, this is not so unexpected. In fact, this proposed
new modern turn is in tune with the classical approaches of Ancient
Greece. As it happened with the revision of the concept of the geometry
of space in the transit from Newton to Einstein, who is again in some tune
with certain aspects of Aristotle’s theory. Freedom and moral responsibil-
ity are too precious to lose. Science and nature give us the opportunity to
preserve them. We are right to take it.

Conclusion and discussion

The scientific understanding of us and the universe, while fascinating, con-
tains a number of challenges not only for certain common senses, but for
realism, even scientific realism, and our concept of ourselves as beings with
degrees of freedom and moral responsibility over our actions and our lives.

General relativity maintains the Galilean relativity of motion and
extends it to the time and order of events. There are multiple frames of
reference according to which objects move at certain different speeds
in certain different directions, without there being any single speed and
direction of movement of objects. Likewise, there are different frames
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of reference that fix different moments and order for the events of the
universe, without there being any particular moment or order that is the
only real one. In any case, the laws of general relativity remain the laws of
the universe independent of us, they existed and applied long before the
emergence of the mind and will apply long after mental beings, like us,
are extinct. Objects and events, with different spatial and temporal coor-
dinates, exist independent of reference frames.

Likewise, Copenhagen’s interpretation of quantum mechanics
that was popularized in planetary consciousness challenges the realis-
tic concept that there is a reality that exists independent of observers.
However, this is not the only interpretation in force. There are other op-
tions compatible with realism that do not have the great epistemological,
metaphysical, ethical, and educational disadvantages of subjectivism and

92 idealism implicit in Copenhagen’s interpretation. The realistic interpreta-
(I) tion of Einstein, De Broglie, Bohm and Bunge, for example, does not have
the absurd conclusion of Schrédinger’s cat where it is in an undetermined

overlap between dead and alive before observation comes to define it.
Nor does it have the absurd consequence that there were no erupting
volcanoes, planets, stars and the evolution of the universe and life, before
the emergence of beings with neurons organized in such a way that they
could observe them.

Likewise, realism, in contrast to idealist-subjectivism, makes sense
of the phenomena of learning, error correction, critical thinking, and re-
sistance to unjust authority. Idealist-subjectivism strips us of our episte-
mological system of immunity against falsehood, lies, and injustice, and
at best can simply adhere to power, as advocated by Protagoras, Thrasy-
machus, Gorgias, and Heidegger, who eventually put it into practice. The
resulting postmodern relativism, with its disregard for truth and reality,
ends up even being founded on an admitted intellectual farce. Lyotard
confesses that his “Postmodern Condition,” the pillar of postmodernism,
is his worst book, among all his bad books, where he invented stories,
cited books never read and the whole process of production and dissemi-
nation is a kind of parody (Gonzalez Arocha, 2021).

It is important to make a comment on scientific realism. In its stan-
dard version, scientific realism includes the metaphysical thesis that:

o The world has a definite structure independent of the mind
(Psillos, 2009).

o The world exists outside of conscious subjects (Cardenas, 2011,
p. 93).
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o Metaphysically, realism is committed to the mind-independent
existence of the world researched by the sciences (Chakravartty,
2017).

This formulation, however, succumbs to severe objections derived
from its eliminativism with respect to the mind (Restrepo Echavarria,
2023). Here I summarize the six objections. This thesis says that the world
is as independent of the mind. I mean, the real world is not mental. First
of all, however, if we are beings who think, even that we think that the
mind does not exist, the real world contains us who are thinking beings.
The position is as incoherent as asserting the theory that “I think I do not
think” We had learned this lesson from the Metaphysical Meditations of
René Descartes.

Second, scientific realism proposes to give special epistemological 93
and metaphysical recognition to science. However, science is not only the /\C‘_”)
scope of their research, but it is scientists, mental beings with knowledge i

objectives, who make observations, have ways of thinking, and who sus-
tain and test their theories. The sciences, even the supposedly “least men-
tal of all,” physics, include scientists. In physics, unlike behavioral psy-
chology, there are few overtones about recognizing that research is done
by mental subjects trying to approach the world. Any writing by Einstein
or another great physicist is proof of that. For example, in his 1923 work,
Einstein talks about the “ideas of Eddington, Levi-Civita, and Weyl” In
fact, every bibliography is a recognition of the ideas of other mental be-
ings that we recognize as such precisely because of the ideas that we at-
tribute to them, and the physicists are no exception. Bolaiios Vivas (2017)
highlights this reality in his conceptualization of knowledge.

Third, scientific realism is not only realistic about physics, it is re-
alistic about the sciences in general. There are sciences that study mental
beings, as beings that reason, perceive, feel, learn and have social relation-
ships. Psychology, as noted by Balseca Bolafios and Viteri Basante (2021),
as well as education, sociology, economics, and much of biology and zo-
ology, involve an ontological commitment to the existence of mental be-
ings. Thus, the formulation of standard scientific realism suffers from be-
ing empirically inadequate. Theories are empirically adequate when they
agree with observations (Van Fraassen, 1980). Scientific theories claim
to be at least empirically adequate, though realism asserts that they must
also correspond to those unobservable parts of the universe. However,
standard scientific realism is incompatible with the observable fact that
these sciences deal with mental realities.
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Fourth, a view of the real world as independent of the mind elimi-
nates the possibility that consciousness is part of the real world. We may
doubt that the ocean itself is blue, but denying the existence of conscious
experiences of blue perception is a mental act that cannot be sustained
honestly. Consciousness is the reality that we know directly, as part of
reality itself. Denying the existence of our phenomenal states of pain, joy,
perception of colors, smells, tastes and others, is a price perhaps unpay-
able epistemically and metaphysically.

Fifth, ethics, according to all theories, presupposes the existence
of mental phenomena such as happiness, suffering, reason, consent, good
life, and virtue. If the metaphysical thesis of standard scientific realism
were true, a world without any of this is equivalent to ours, which does
involve these mental states with their derived criteria of justice, good and

94 evil. This would be a huge entry price to pay for a metaphysical thesis
(I) unlikely to be true given the observations made.
Sixth, asserting that the world is as independent of mind implies

the assertion that the mind would have no causal link with the physical
world. At best, this would imply that the mind is an epiphenomenon with
no connection to the objects that seem to cause our perceptions and no
connection to the actions we attribute to our cognitive control, in such
common activities as running, driving, sitting, talking, etc. The coherence
between our mental states and the causal flow of our environment would
be an implausible coincidence, all to sustain the unattractive position that
the mind does not cause, not being part of the independent world of the
mind. In the worst case, it would be noted that epiphenomenalism over
the mind violates the elastic principle that only things with causal links
exist, and would end up back in eliminativism. Evidently, under this as-
sumption, freedom would be beyond any ab initio scope.

Wittgenstein’s philosophy has fallen into a trap worth remember-
ing. In his antimetaphysical analysis of philosophy he concluded that his
own analysis would be meaningless and therefore famously deduced that
“what cannot be spoken of, must be silenced” He went on to publish his
book, evidently falling into a contradiction. To avoid falling into analo-
gous traps, scientific realism and more generally our scientific view of the
universe must include the undeniable fact of our own existence. Obvi-
ously, if our world were as it is independent of whether the mind exists
or not, it would be equal to one where mental beings such as octopuses,
humans, whales, dogs, cats and perhaps current or eventually artificial in-
telligence do not emerge. But obviously, that world is not ours. It might be
the same in terms of atoms and electrons, but it is not the same in terms
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of the obvious and undeniable fact of the existence of mental beings. But
what can replace standard realism, preserving its virtues, but without fall-
ing into its weaknesses? Here is an idea like this:

Reformed Realistic Metaphysical Thesis: the world is, in general, as it is,
regardless of how one thinks it is. Yet the way the world is known is itself
a part (but never the whole) of the world. The things of nature, someti-
mes mental and sometimes not, to which we pretend to refer with our
scientific theories, make our theories true or false (Restrepo Echavarria,
2023, p. 88).

This realistic thesis can recognize the fact of the existence of galax-
ies and atoms prior to our existence, the possibility of error, correction
and critical thinking, without eliminating our own existence as mental

beings, philosophers, educators, researchers, scientists, without eliminat- 95
ing sciences such as physics, psychology and others, without eliminating /C_’D\

ethics and the possibility of mental causation, at a minimum cost to the
Occam knife (Restrepo Echavarria, 2023).

Modern physics also has challenges for our conception of our-
selves as free beings and morally responsible for our actions. From the
perspective of modern physics, it seems that we are purely vehicles of
forces beyond our control and whose future has been determined since
before we were born, excepting the occasional possible quasi-random
movements of quantum physics. However, looking at physics to identify
freedom is the wrong level, just as it would be the wrong level to iden-
tify intelligence. Freedom as self-government suggests that freedom and
moral responsibility exist at a higher level that adds physical components
in psychobiosocial systems, involving our intelligence, knowledge, social
opportunities and increasing in proportion to the elimination of domina-
tion (Vargas, 2013; Bunge, 2016).

Sankey (2010) argues that science repositions, refines and more
generally does not displace common sense. In this case, we can see that it
is. From these reflections emerges a philosophical-scientific view of our-
selves as organized pieces of the universe with capacities of reasoning,
knowledge and degrees of freedom and moral responsibility, that we look
at the stars, thus becoming an instance of the universe itself, looking at
itself. When there are such beautiful, ethical, meaningful, and truth-ori-
ented philosophical and scientific views, the incoherence of anti-realism
becomes irrelevant. Although there is still the need to explore and know
the interactions between the positions related to realism and freedom
with modern physics, advancing in the construction of this integrative

vision is the proposal of this work.
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Analogy among electrical potential difference and gravitational potential difference

Analogfa entre diferencia de potencial eléctrico y diferencia de potencial gravitacional

Abstract

This paper proposes to create a strategy that enables solid learning of the topic of electrical
potential, through an analogy between electrical and gravitational potentials. The proposed activity
conceives the use of low-cost materials with the objective of bringing physical knowledge closer to

the students’ daily lives. This is because a certain lack of interest in Physics has been perceived in the
focus population of this study, which in some way is contradictory, since the presence of this science
in our daily lives is manifested in the various activities that we carry out in the context in which we
are inserted as well as in the widespread use of new information and communication technologies to
which the human species has been having access in recent years. The methodology includes a review
of the available literature on the subject and has a qualitative-quantitative tendency, referring to the
collected data’s analysis during the experience. The results shows that there were better students
performances during the second stage of the research process, which allows us to conclude that
teaching Physics through analogies developed by the teachers of this subject enables better learning
of this science to the extent that scientific and everyday knowledge are linked.

Keywords

Education, Inclusion, Significant Learning, Pedagogical Innovation, Academic Thinking.

Resumen

Con el presente trabajo se pretende crear una estrategia que posibilite un aprendizaje sélido del
tema de potencial eléctrico, a través de una analogia entre los potenciales eléctrico y gravitacional.
La actividad que se propone concibe el uso de materiales de bajo costo con el objetivo de aproximar
el conocimiento fisico al comun de los estudiantes. Esto porque se ha percibido en la poblacién foco
de este estudio, un cierto desinterés por la fisica, lo que de alguna forma resulta contradictorio, una
vez que la presencia de esta ciencia, en nuestro dia a dia, se manifiesta en las diversas actividades
que desenvolvemos en el contexto en que estamos insertados, asi como en el uso extendido de
las nuevas tecnologias de informacién y comunicacién (TIC) a que la especie humana ha venido
teniendo acceso en los ultimos afos. Por su parte, para la creacién de la citada estrategia se ha
considerado el uso de una metodologia que concibe una revision de la bibliografia disponible sobre
el tema y tiene una tendencia cualitativa-cuantitativa, siendo esta referida al analisis de los datos que
seran colectados durante la experiencia. Los resultados muestran que hubo un mejor desempefio
de los estudiantes durante la segunda etapa del proceso investigativo. Esto nos permite concluir
que la ensefanza de la fisica a través de analogias elaboradas por los profesores de esta asignatura
posibilita un mejor aprendizaje de esta ciencia en la medida en que se vinculan conocimientos
cientificos y cotidianos.

Palabras clave

Educacion, inclusion, aprendizaje significativo, innovacion pedagdgica, pensamiento académico.

Introduction

According to Pinheiro, Silveira e Bazzo (2007), the teaching of science
in recent decades has become a very important topic. On the one hand,
this movement has concentrated mainly on research and actions that, go-
verned by educational instruments, require significant attention to these
issues. Thus, this approach, like that of experimentation in the teaching
of physics, constitute trends on which researchers committed to this area
have focused their interests with more emphasis in recent years. This has
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been favored by the recent conceptions proposed by the Common Natio-
nal Curricular Base (BNCC, 2018), in which skills and competencies are
more in line with the human being that is intended to be formed with the
aim that he coexists better with the environmental demands and techno-
logies of the 21st century.

In this way, such trends constitute a way of approaching physical
and scientific knowledge, in general, to students. No longer from a teach-
ing of physics steeped in classic Skinnerian traditionalism, where the ap-
proach of the different topics of this science is reduced to the ultrapast
stimulus-response format. Today new visions are projected for teaching
the contents of physics in secondary education; so that critical and re-
flective positions on the topics studied are potentialized, once these are
reflected in our daily life. Consequently, space is opened to possible un-

derstandings and interpretations of nature that are more in line with the 101
structure of science. So that common perceptions built from individual “\C)
experiences and systematized observations are left aside, but not perme- A

ated by a deductive logic regarding the events that happen around us.

This research conceives this discussion in a particular way from
the establishment of an analogy between the electric and gravitational
potential. This is because it has been perceived, during the teaching of
physics through the Pedagogical Residency (RP) and University for All
(UPT) programs, promoted by the University of the Southwest of the
State of Bahia, in the municipality of Itapetinga-Brazil, that students who
are part of these programs present difficulties in understanding and in-
terpreting the concept of “electrical potential”, both from its most abstract
form and from its visualization in power outlets and electrical equipment.

Once the problem has been identified, it should be noted that this
study aims to create a strategy that allows a solid learning of the topic
of electrical potential, through an analogy between this and the “gravita-
tional potential”. For this purpose, the use of low-cost materials is consid-
ered, since as cited in the governing documents of Brazilian education, in
particular the BNCC (2018), with respect to science teaching in middle
school, it is thought that:

The area of Nature Sciences and its technologies proposes to deepen
in the subjects Matter and Energy, Life, Evolution, Earth and Univer-
se. The conceptual knowledge associated with these topics constitutes
a basis that allows students to investigate, analyze and discuss problem-
situations that emerge from different sociocultural contexts, in addition
to understanding and interpreting laws, theories and models, applying
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(l)

them to the resolution of individual, social and environmental problems
(p. 548).

In this sense, the use of low-cost materials for experimentation or
as didactic resources in the teaching of physics, aims at the recycling and
use of raw materials in order to enable different positions and behaviors
of students towards the environment. In addition, it allows a different
view of scientific teaching when other possibilities for teaching the sub-
ject are shown to extend scientific (physical) education to all social layers
of this immense country.

In the midst of desertification, rising global temperatures, forest
fires in the Amazon, the recent floods in Rio Grande do Sul and the suc-
cessive neglect of the environment, we see an irrational and unsustainable
behavior on the part of man. Thus, the evolution of changes in favor of a
sustained improvement of life on Earth gains a solid basis in the teaching
of scientific disciplines that, traditionally, have been adopted giving great
weight to memoristic and repetitive learning of equations. Thus, it is nec-
essary to highlight the fundamental role of the teaching of physics in this
process of scientific inclusion of society. Physics opens doors to learning
that starts from the creation of strategies that lead to critical thinking.

It is necessary to be aware that the traditional teaching of that sci-
ence has created negative perceptions about it; mistakes about its own na-
ture, echoing the complacency against inductive interpretations related to
phenomena that happen around us. This is evident when it is limited to the
resolution of exercise lists, when topics close to the daily life of students
are not addressed or simply when they are not topics about which we usu-
ally do not stop to think critically. In this study, issues of a certain social
impact are highlighted, which in many cases are discarded by teachers.

When considering the set of topics dealt with during middle
school in the teaching of physics, the issue of electrical phenomena gains
relevance, once the current humanity is constituted, in some way, depen-
dent on such events. Whether in the use of electronic equipment and ap-
pliances, in companies and industries, theaters, cinemas, in the lighting of
the house or the streets and avenues of our cities, such events are present.
However, as such a subject is taught, opinions stand out in students that
reveal a lack of understanding of phenomena of this nature. Difficulty
that manifests itself in the interpretation that is offered to the voltage with
which the equipments work at home. For example, the potential differ-
ence commonly found in 110 V or 220 V consumers is often called cur-
rent. This shows a certain lack of knowledge on the part not only of the
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students, but also of ordinary people inside and outside academic institu-
tions. In this sense, in the study by Dias et al. (2009), the author states that:

It is possible to observe that some students claim that they did not un-
derstand the contents taught by the teacher, believing that there are
various difficulties. Students consider that they have difficulties in in-
terpreting the contents taught by the teacher, some even observe that
the knowledge is very abstract, which makes it difficult for them to un-
derstand (p. 112).

Events such as the one mentioned above show that many students
have difficulties in establishing clear relationships between the principles
worked during the study of the electric field and their daily life. This per-
ception is manifested when they are asked about aspects related to the
subject. At that time, there are explicit negative weightings referring to the
classes, where the latent difficulty in understanding and establishing rela-
tionships that show the application of such knowledge in the day to day is
highlighted. So the concepts, at this level, abstract, are left without support
with the reality of the students, as interpreted by Dias et al. (2009, p. 114),
when referring to the answers offered in interview with the disciples.

The lack of concrete representations has been displaced from the
natural events that are studied in physics courses, to the point that this
impacts on the non-concretization of competences and skills traced by
the guiding documents of education in Brazil. What is not limited, as one
might think, to topics of modern, contemporary and quantum physics,
but also to topics that are addressed in classical physics. Classical physics
stands out because even though the phenomena described in it constitute
macroscopic events, the treatment offered does not cease to be abstract
for the students. This lack of representation or modeling of the phenome-
na that are studied in secondary education also happens due to the lack of
continuous and adequate training of physics teachers, who are responsi-
ble for teaching such knowledge in a solid way. This article aims to create
a strategy that allows a solid learning of the topic of electrical potential,
through an analogy between the electrical and gravitational potentials.
This strategy has been built so that a meaningful learning of the issue that
is addressed can be achieved.

Likewise, the research presented here conceives an experimental
methodology, since it considers groping and direct contact with the low-
cost materials proposed, a direct way for learning and interpretation with
the event, as suggested by Piaget (1967). On the other hand, during the treat-
ment offered to the theoretical foundations of the study, it is considered the
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use of an approach with a historical perspective on the electric current, so
that another of the current trends of the teaching of science (physics), is
revealed. During the presentation of the results, a description is made con-
sidering the responses of the students to the questionnaire. Then, the con-
clusions show the considerations obtained as a result of the investigation.

Electricity from the teaching of physics

A treatment is proposed on topics related to the topic of electricity con-
sidering elements related to the teaching of physics in middle school.
Traveling from historical elements, passing through definitions related to
the subject in question, in search of that they are approached in a firmer

104 way previously cited elements. In this way, it is intended to analyze those
( 1) aspects related to the role of experimentation in the teaching of physics,
l once this would be the means by which, in this study, the idea of a more fi-

nished and profound understanding of the electrical potential is defended.

A brief historical electric current

Electric current is a concept that plays a fundamental role in our daily
lives. Its rich history shows more systematic signs of its study by the 16th
century and makes clear, even today, the contributions and discoveries
made by several scientists who dedicated themselves to this field of phy-
sics. It is worth noting that until the 17th century little was known about
electricity. The author cites that the knowledge collected more carefully
and systematically on this matter was built by Cardano, when he was in-
terested in the medicinal properties of amber. Although it is necessary to
recognize that such properties were already known by the Greeks by 600
BC, when philosophers like Thales de Mileto already knew that, by cau-
sing friction between a piece of this material and a piece of wool or skin,
amber attracted small pieces of straw, according to Oka (2000).

Knowing the existence of static electricity or as known, electro-
static electricity in the 17th century, scientists such as Otto von Guericke
and Stephen Gray conducted experiments with electricity that demon-
strated their ability to attract objects. Such discoveries and experiments
laid the foundation for our current understanding of these events and
served as the foundation for advances in studies in this area. Likewise,
Benjamin Franklin’s works stand out with his experiences on electricity in
the 18th century, which contributed significantly to a better understand-
ing of electrical principles. It is worth noting that in several texts, such
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as the physics textbooks aimed at his teaching here in Brazil, narratives
are used about the experiment in which this researcher employs a key
tied to a kite by means of a damp silk thread and thrown into the air in
the middle of an electrical storm. The objective was to verify if electricity
was present in the clouds during the storm once it was from it that the
rays that it managed to visualize sprouted. The fact of approaching the
tip of the fingers and perceiving, consequently, that an electric spark was
sprouting towards its fingers, demonstrated the presence of electricity in
the clouds during the storm.

This episode may seem very simple in the eyes of people who are
beginners in scientific subjects or whose daily activities are not directly
related to this form of knowledge construction. Thus, it is likely that in-
dividuals will be left with a wrong perception about the construction of

scientific knowledge and science in particular. It is a vision about physics 125
that neglects the path by which men and women go around to construct ’\C)
such principles and statements, on which the operation of many of the I

technological devices with which we live is based. That is the risk that is
run by introducing a brief history of science in physics classes in order to
comply with what is disseminated in the documents that guide scientific
education in Brazil. The idea that is pursued with this type of approach or
tendency for the teaching of physics is to eliminate the tendency to ideal-
ize events and characters linked to the principles and laws that are studied
in this subject. For this reason, this point is made once it is generally dis-
regarded that scientists and their theories are permeated by philosophi-
cal conceptions and inserted in historical contexts that often have their
driving forces in questions of a political, economic, social, cultural within
other factors. Therefore, there should be no doubt that such aspects usu-
ally influence gnoseological constructions relating to the field of electric-
ity. In this sense, Pimentel and Silva (2006) declare:

That discovery did not happen suddenly after the realization of an ex-
periment, in that case the experience of the papalote proposed in 1752,
as the didactic books lead us to create. At various times, Franklin ex-
pressed his ideas about the electrical nature of lightning. This occurred
well before he proposed the kite experiment, as may be noted in his
correspondence (p. 5).

Franklin’s experiment enabled a more elaborate explanation to be
given to thunder and lightning, which were either seen as unexplained
phenomena or attributed to the sovereign power of the gods. In his expla-
nation of lightning, Franklin suggested that lightning constituted electric
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shocks that occurred due to the difference in potential that is established
in a certain region, between clouds and Earth. Thunder, on the other hand,
refers to a phenomenon of a mechanical nature and, therefore, is related
to the propagation of the sound produced by the aforementioned electric
shocks. In addition, this experiment allowed electricity to be understood as
a natural phenomenon and not only as an event observed in laboratories.

And since experimentation is mentioned, alluding to laboratories,
it is worth referring to the contributions of Michael Faraday, who left a
legacy that endures to this day. His systematic studies, often the result of
curiosity, led him to construct and introduce quite relevant concepts re-
lated to the electric and magnetic fields, in his theory. Conceptualizations
that are widely linked to the directed and ordered movement of electric
charges through a conductor: electric current, a subject on which An-

106 dré Marie Ampere had already published his works since 1825. The un-
(I) derstanding of the relationship between the electric and magnetic fields,
which Faraday reached through experimentation, had as a direct conse-

quence the discovery of the phenomenon of “electromagnetic induction”,
in 1831. Its social impacts are still visible today, as this discovery opened
the way for the construction of electric current generating machines. It is
worth noting that the first of these machines was built by Faraday himself
and was known as a disk dynamo. In this way, he opened paths for the
construction of power generating machines by man, which nowadays are
used in hospitals, shopping malls, cinemas, thus showing a diverse range
of applications.

In order to finish this historical journey on the electric current and
being aware that what is described is nothing more than a fairly small
summary, it is necessary that the contributions of James Clerk Maxwell
are addressed. His great contribution to science is reflected in the fact that
he managed to unify electrical and magnetic events in the same theory.
Maxwell proposed that these two fields were interconnected and that
changes in one of them may undergo influence or induce variations in
the other. Maxwell thus formalizes in four differential equations the dy-
namic description of the electric and magnetic fields: the Gaussian law of
the electric field, the Gaussian law of the magnetic field, the Faraday law
of induction, and the Ampére-Maxwell law. These equations describe the
behavior of electric charges and currents when they are influenced by the
above-mentioned fields.

By analyzing historically and critically the course of scientific ad-
vances in this field of physics, the elaboration of principles and laws that
govern the operation of electrical appliances or household appliances that
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we have at home, we perceive that historical and philosophical founda-
tions are present. The knowledge to which such scientists arrived is based
on philosophical perceptions or paradigms that govern scientific thought
in a certain context. Thoughts and ideas that respond to questions of a po-
litical, economic, social, cultural nature and that seek to solve a demand
or problem of humanity at a specific time. Considering such elements
it is possible to appreciate the importance of history and philosophy in
the development of physics and the products of this science. It is a way
to understand the influence and impacts of obycles faced by scientists
when trying to assimilate and respond to a certain social demand. Diffi-
culties that do not remain in the scope of their technological applications,
but weigh heavily on the resistance or opposition that we often make to
change our way of thinking about a certain event. This is discernible in

physics classes when we continue to manifest the power of the common 107
census in our interpretations of day-to-day electrical phenomena. In a “\C)
very significant way, how do we decode the knowledge related to the dif- AL

ference of electric potential or as popularly known: the voltage.

The difference in electrical potential
from a science, technology and society approach

The perspective of science, technology and society (STS) is a way that
allows significant approaches regarding the difference in potential, as a
focus of our study. According to Pinheiro et al. (2007), the relevance of
the STS strategy in the context of secondary education enables contex-
tualized views of the knowledge taught in physics classes, in particular. Its
impact extrapolates the classrooms and classes of this subject, from the
moment in which the application of such knowledge is recognized in the
cultural, social, political and economic context of any current population.
The STS approach in the teaching of science, has as its axis in the dissemi-
nation and scientific literacy (CA) of individuals. Literacy has at its core
the goal of forming critical, thoughtful citizens who are positioned in the
face of the various situations that affect life on the planet.

The non-understanding of the concept of potential difference,
such as the electrical energy difference between two or more points of a
conductor at which moving (current) electric charges pass, by much of
the lay public in science and even by those within the academy, can be
reflected in accidents that happen with some frequency. Fires caused by
energy imbalances in the lines that conduct the fluid; burning of cables;
appliances that are lost due to misuse or failure to understand the labels
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that describe how the consumption and manipulation of them should be.
The frequent fact of not knowing how to interpret what the voltage with
which a certain appliance works, be it 110 V or 220 V, and frequently call-
ing such magnitudes as “current”, makes clear the scientific illiteracy to
which it was previously alluded. In this sense, the development of the STS
approach is important in the current proposals of science teaching. There
is an urgent need to prepare trained teachers to develop up-to-date vi-
sions in the teaching of physics. Visions that contemplate the technology,
so widely used and disseminated in our days, so that it is placed within
the reach of people, the possibility of thinking critically about the impact
that some of these have on the environment and society.

Likewise, there must be a conscious distancing from the repetitive
teaching of “formulas”, which do not represent or do not translate into

108 something beneficial and meaningful for students. According to Chassot
(I) (2006), scientific literacy—including the STS approach here—is a power-
ful tool for any country seeking research education. As well as a scientific

education that has the intention of forming citizens who do not limit
themselves to repeating what they hear, or give absolute veracity to the
knowledge coming from the common environment.

The role of abstraction in the topic of electric current: difficulties

Students’ difficulty in understanding concepts related to electrical poten-
tial difference, as well as other topics related to electricity and linking
them to everyday life, can be due to a number of complex factors. Within
these, abstraction can be cited as one of the main challenges, since it
seems that it is inherent to these concepts. Note that electricity conceives
phenomena that are not visually perceptible, once it deals with moving
electrons, variable electric fields and electric charges, to the point that the
student is required a certain level of abstraction, which will allow him
to understand the content taught by the teacher. The lack of concrete re-
presentations can make it difficult for students to visualize and therefore
understand these abstract concepts (cf. Dias et al. 2009, p. 112).

Many students show difficulties in establishing clear connections
between the principles of electricity, proportional relationships between
magnitudes that appear in Ohm’s law, and their applications in daily life.
Generally, when asked about the negative aspects of the approach given
to the subject by the teacher, in their answers emerges the difficulty of
establishing relationships between abstract concepts and the reality in
which they are inserted (Dias et al. 2009, p. 114). The lack of these con-
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nections may result in disinterest in the subject, reinforcing attitudes that
go against the educational foundations established in the BNCC for the
training of the Brazilian citizen of the 21st century. The latter is reflected
in Santos and Dickman (2019):

The teaching of physics should stop focusing on the simple memoriza-
tion of formulas or the automated repetition of procedures, in artificial
or excessively abstract situations, thus contributing to the classes being
uninteresting for the student, resulting in a low performance (p. 34).

The complexity of the mathematical calculations involved in the
electricity issue can also be a major obstacle. As reported by Dias et al.
(2009) scholars observed in student surveys that difficulty interpreting
texts and solving mathematical problems are mentioned as factors that

represent learning challenges. Ohm’s law, for example, relating voltage, 109
current, and resistance, requires advanced mathematical skills, which stu- /\C )
dents often do not develop due to the lack of preparation of some profes- )i

sionals who act in the area of physics teaching, because they lack a degree
in this discipline. This can lead to a sense of insurmountable challenge,
frustration on the part of students in understanding electricity as an ev-
eryday event, leading to conflicts, repulsive states about the subject and
of physics itself.

Another problem to be considered is the lack of opportunities for
experimentation in the teaching processes of science, in particular phys-
ics. Electricity as a scientific or study topic is an area in which experimen-
tation is a fundamental element for constructing knowledge, as seen in
the previous subtopic, regarding the discovery of Faraday. However, many
schools may not have adequate resources to conduct experiments, limit-
ing students’ ability to visualize and apply electricity concepts in practice.

The fear of failure, the pressure that some teachers create on stu-
dents with respect to this subject, thus manifesting their traditional con-
ceptions of education; the devaluation of error in experimentation, as a
possibility of transforming it into the construction of knowledge in mid-
dle school, are additional concerns observed in the teaching of physics. In
particular, electricity as a subject of study is often perceived as a difficult
topic and this perception can generate anxiety and insecurity among stu-
dents, negatively affecting their motivation to study the subject.

In order to help students overcome these difficulties, it is impor-
tant that educators adopt more practical, contextualized and interactive
teaching approaches. In addition, it is essential to create an encourag-
ing and supportive environment where students feel comfortable asking
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questions and seeking help when needed. The combination of up-to-date
teaching methods and practical resources can make a significant differ-
ence in understanding these.

From experimentation to critical thinking
in the teaching of physics

When analyzing the Brazilian educational organization, it is possible to
observe that it presents problems in different perspectives and approa-
ches that impact on secondary education. These issues are reflected in
the structures of public schools, in the content taught and in the group
of teachers responsible for teaching the subject, since the continuous tra-
ining of professionals is not a priority. This is seen in the reports and
documents that reach the National Institute of Educational Studies and
Research Anisio Teixeira (INEP) and the Ministry of Education and
Culture (MEC). Likewise, the aforementioned statutes highlight that the
educational system has presented, in recent years, inconsistencies and
challenges, which must be difficult to solve in the medium term. These
problems include problems such as lack of materials, poorly structured
schools, educational institutions lacking laboratories and teachers unpre-
pared to immerse experimentation in the teaching of physics with cons-
tructivist approaches.

It is worth noting that in the official documents cited above, refer-
ence is made to the lack of continuity in the preparation of Physics teach-
ers when they state, in our interpretation, that:

In Brazil, there is currently a very small number of teachers trained in the
specific subject of physics and, according to the data collected, this num-
ber is not enough to meet the demand for teachers for this subject. We
found problems related to the small number of first-year students and,
of these, a small number of graduates, indicating that few teachers have
been trained with specific qualifications to teach the subject of physics.

Still in the same direction, we find the ideas of (Pacca and Villani,
2018) who after conducting a study on the subject of training of Physics
teachers, they declared that:

The continuous training of the Physics teacher comes, even in our days,
to show no effective procedures and no adequate results. The (conti-
nuous training) had its origins effectively in the 1960s when physicists
from this country perceived that the teaching of that science was not
being successful. Its objective was to train teachers to know how to use
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the physics teaching projects that were developed. Subsequently, it was
perceived that this training should be understood as updating teachers,
however, this still persists as a matter without final resolution. Moreover,
it is now a problem which is only increasing (p. 1).

This means that the subject is taught by teachers who are not
trained in the area, worsening the situation since the training of special-
ized teachers is essential to ensure the quality of the teaching of physics
in schools. The absence of an adequate number of teachers with specific
qualifications compromises student learning, harming the development
of skills and understanding in this area of knowledge.

In this sense, both the educational system and teachers must pro-
vide training that opens space to the creativity of professionals and the

welfare state of these. Also, must consider the hours of classes compatible 111
with the demands and guidelines disclosed in the governing documents AR
of secondary education in the country in the preparation and continuous \C;

training of professionals, in specialization courses, master’s degrees and
doctorates. All this while responding to the lack of equipment, teaching
resources and materials for experimentation, necessary for developing di-
dactic experiences that make increasingly significant the physical knowl-
edge that is taught.

Hence, it is necessary to make explicit that, among the specific
competences of the graduate in Physics, is that he is able to elaborate or
adapt teaching materials to the different teaching situations. In this way,
the teacher must identify the objects that contribute to a proper train-
ing of students, to strengthen the learning and scientific education of in-
dividuals, based on a participatory perception and with a critical view
about their environment. In this regard, the National Council for Educa-
tion (CNE/CES 1.304/2001, p. 3) reflects as one of its objectives to make
students think critically, thus creating an environment for reflection on
the daily life of each of them.

In support of such judgments Freire (1996) describes this process
of methodological rigor and its distancing from banking knowledge:

The democratic educator cannot deny the duty, in his teaching practice,
to reinforce the critical capacity of the student, his curiosity, his insubor-
dination. One of the main tasks is to work with students on the metho-
dical rigor with which they must “approach” knowable objects. And this
methodical rigor has nothing to do with a “banking” discourse that is
limited to transferring the profile of the object or content. It is precisely
in this sense that teaching is not limited to the “treatment” of the object
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or content, done superficially, but extends to the production of the con-
ditions in which critical learning is possible. And these conditions in-
volve or require the presence of creative, instigating, restless, rigorously
curious, humble, and persistent educators and students (p. 13).

In this sense, Freire (1996) describes conditions that enable criti-
cal learning, considering that it is necessary that the teacher, in addition
to possessing specific knowledge, can transmit it in an appropriate and
coherent way with the context in which the student is involved. From this
perspective, the renowned intellectual insists on the need for students to
be active entities in the construction of their knowledge. Thus, we can say
that the active participation of the student in the construction of their
learning is fundamental, especially in the discipline of physics, where
many concepts can be explored through practical activities, providing a
more tangible and attractive understanding.

(I) Therefore, although there are obstacles and precarious conditions

. in Brazilian education, it is necessary to continue looking for the possi-

bility of offering decent and quality education for all. In reference to the

latter, the Federal Constitution (Brazil, 1988) and the Law on Guidelines

and Bases of National Education (Brazil, 1996) affirm that education is

the duty of the State and the family, with a view to the integral devel-

opment of the student. Therefore, to ensure full compliance with legal

requirements and keep up with the technological advances of the 21st

century, society needs to adapt to the new times and that is also the re-
sponsibility of scientific education.

Therefore, a path in which education is transmitted in a double
way; the first of these is the one where the student learns with the media-
tion of the teacher; the other, in which the professional acquires knowl-
edge through his performance in the classroom. Thus, the teacher, fun-
damentally the physics teacher, can use different resources to make the
contents viable in order to ensure meaningful learning by the students.
Fiasca (2021) emphasizes that “teaching is not transmitting knowledge,
but creating the possibilities for its production or construction”.

With the aim on this production and construction of knowledge,
this work focuses on experimentation as a trend on which the teaching of
physics is based to achieve more robust results in terms of learning. For
such it is considered that this trend can be used to mediate difficulties in
relation to certain specific topics of the discipline since they involve ab-
stract content and little understanding (Araujo and Abib, 2003).
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A content that is relevant for such an approach is the topic related
to the Difference of Electric Potential, since it is an accessible topic from
the point of view of its presence in the daily life of any subject. Accord-
ing to Piassi (1995) experimentation is fundamental to truly understand
physical concepts, allowing students to discover the laws of nature and
internalize fundamental principles. Thus, the aforementioned author em-
phasizes that “improvised devices and assemblies, made with the most
modest laboratory resources, should be considered not as an emergency
solution, but on the contrary, as a new desirable technique to develop the
constructive and inventive capabilities of the student” (p. 6).

Highlighting the relevance of using improvised equipment and
components in educational laboratories, this approach is considered
not only a temporary or emergency solution, but also a desirable new

technology. The central idea is to “encourage” students to develop their 1\1’3
constructive and inventive skills using simple, improvised resources. This ’\C)
view holds that some educational institutions may have limited access to Ie

sophisticated instruments and well-equipped laboratories due to mon-
etary or infrastructure restrictions, which unfortunately extend to all re-
gions of the country.

Methodology

The proposed analogy between the difference in electric potential and the
difference in gravitational potential is based on the idea that electricity
can be understood by comparing events of a gravitational nature. This
idea arises, as said at the beginning of the work, by the need for visual re-
presentation that the teaching of physics lacks. Regarding this research, it
is considered that visual perception; experimentation; social interaction
between subjects; recognition of previous knowledge in which the new
knowledge is anchored to rise to higher stages, psychologically speaking,
are elements, among others, that favor the understanding of content in
the teaching of physics. Thus, this study starts from the idea that such
aspects reinforce the processes of knowledge construction, as well as
known epistemological theories (Piaget, 1967; Moreira, 2015; Vygotsky
in Ledesma Ayora, 2014). To do this, we must consider the role that these
theories offer us, the continuous training of physics teachers, with the
intention of modeling the teaching-learning processes in a way that aims
at obtaining increasingly encouraging results.
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In this way, such aspects allow teachers to be able to establish rela-
tionships and analogies between the various contents taught. Therefore,
just as the difference in height determines the gravitational potential en-
ergy of a system in vertical motion, in the subject of electricity the differ-
ence in potential is related to the electrical energy stored in a region of
the system. On this basis, it is possible to establish a relationship with the
fluidity of water within a hose and of electrons in a metal conductor, as
Ewald George von Kleist did in 1745, by observing that electricity flowed
from body to body like water in the stream of a river with wide flow. The
analogy becomes physically possible, because as Aguiar, Faraco and Tex-
eira (2022) point out, we have to:

Although these forces have different natures, both laws describe interac-

114 tion forces between particles that have common characteristics: they are
related to the product of an intrinsic property of the particles involved
(l) in the process (charge in one case, mass in the other) and have a de-

pendence that varies with the inverse of the square of the distance that
separates them (p. 1).

In other words, the analogy becomes physically possible when we
consider the fact that two forces are related to central interactions gov-
erned by the same law. Central forces are those that act along the line that
joins two or more particles in a system and that also depend only on the
distance between them.

In this perspective, a simple experimental activity was proposed, in
which low-cost materials such as: hose, plastic wells, hot glue and water
are used. The idea of using low-cost or alternative materials, in addition to
being based on our belief that they enable a way to bring this experience
to any educational context in which the subject is being treated, favors a
vision of reuse and preservation of the environment. In this way, access
to scientific knowledge is also made possible in a way that stimulates the
active participation of students in the construction of knowledge related
to the subject that is presented, taking into account the STS perspective,
previously addressed.

This study considers the bibliographic research, once a review of
articles and texts that deal with the difference of electric potential and the
establishment of analogies with gravitational potential was carried out.
Below, we selected a low-cost materials and the assembly of the experi-
mental system using the cited materials, as represented below:
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Figure 1
Materials selected for the experiment
(personal collection)

115

Population and sample

This article includes as a sample the students of the third year of secon-
dary education of the educational programs and trainers “University for
all” and “Pedagogical Residence” of the municipality of Itapetinga, in the
southwestern region of the State of Bahia, in Brazil. In particular, referen-
ce will be made to a group of 22 volunteers from the school belonging to
the state of Bahia: Alfredo Dultra, located in the city of Itapetinga.

The experimental assembly was commanded by the students, with
the clear intention of promoting their active participation from the be-
ginning of the activities. In this way, encouraged by the didactic perspec-
tive that points to research teaching, the students gathered both vessels
through the limbs of the transparent hose. Once this connection was
made through the side holes of the containers, hot glue was placed in
order to fix the hose to the wells. Water was incorporated into the system,
containing tiny pieces of polyfoam, representing the moving electrical
charges within the fluid. Such polyfoam particles were previously colored
red, in order to increase the visualization of these particles in the dis-
placement described by the water fluid inside the transparent hose. In this
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way, the latter symbolizes the electrical conductor through which moving
electrons circulate (electric current):

Figure 2
Student-mounted experimental system
(personal collection)

Figure shows the experimental system mounted by students in the
classroom. During the assembly process we perceived that the students
were more involved, curious and committed to the fact of working, and
being able to activate the materials that were available.

For collecting the data, a questionnaire was used to diagnose the
level of knowledge that the students had on the subject. Once this idea
was conceived, such an instrument was applied in two different stages to
the disciples. The first of these moments, prior to experimentation, while
the second was applied a posteriori. The ten questions they formed for
this technique were:

o What are the particles that make up an atom?

o What are the so-called free electrons?

« What does electrodynamics study?

o What is the cause of the electron movement?

o What is the difference in electrical potential?

o  What is electric current?

« What is the unit of measurement of the electrical voltage?
« How to get the average electric current intensity?

o What is electrical resistance?

o  Which devices cause the electrical potential difference?
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The questionnaire as a data collection technique in a scientific re-
search consists of the elaboration, by the interested parties, of a set of
questions that are intended to understand, estimate or perceive ideas and
opinions of the participants regarding a specific topic. As Garcia says
(2003) it is an instrument that must be prepared systematically and care-
fully, on the facts and aspects that interest in an investigation or evalua-
tion, and that can be applied in various forms, among which stand out its
administration to specific groups of people or its mailing to volunteers.

After this stage, a brainstorming was promoted, so that some ques-
tions were discussed in groups, allowing the exchange of experiences
among them, thus favoring the socialization of knowledge.

This research conceives the empirical element and the action on
objects as a fundamental element in the construction of scientific knowl-

edge regarding the content that has been declared. In the application of 117
this teaching perspective, the focus was the resolution of a problem re- “\C)
lated to the daily life of students, in a cooperative and participatory way. Ie

In this way, it was intended that the conceptual inconsistencies initially
detected be clarified, at least at a first level, and that such a resolution
be verified later through the application of the aforementioned instru-
ment. Thus and as a conclusion of the activity, the same questionnaire was
placed for the second time, so that the initial answers could be compared
with those found at the end of the process. In this way, the validity of the
proposal and the methodology used would be checked, under the condi-
tions in which it was applied.

The data collected were analyzed in a qualitative and quantitative
way, understanding that the qualitative research focuses on the study of
the characteristics of the sample, according to Godoy (1995, p. 21). This
type of scientific research occupies a recognized place among the vari-
ous possibilities in which phenomena relating to human beings can be
studied. In this way, the analysis derived from this type of methodology
involves the interpretation of data and the search to understand the per-
ceptions, opinions and experiences of the subjects that are part of the
public object of the investigation.

For its part, quantitative research compares statistical data, equa-
tions, as well as the mathematical processing to understand the problem
in question. This involves obtaining data from techniques and instru-
ments that are closely related to this type of methodological perspec-
tive. They make up the aforementioned data: notes, scores in tests and/or
evaluations, graphs that denote the temporal behavior of meteorological
variables, for example, during a certain period.
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As far as our work is concerned, the collection and analysis of these
data can provide information on the performance of students against the
activity that is proposed. For Galvao and Bastos (2007), using the quan-
titative approach:

When you have numerical data there seems to be a correct and obvious
answer, but there is another aspect that should be considered. Quanti-
tative research only makes sense when there is a very well-defined pro-
blem, there is information and theory about the object of knowledge,
understood here as the focus of research and/or that which is to be stu-
died (p. 3).

In this case, the fact of using a methodology such as the proposal
contributes to Godoy’s (1995, p. 21), to the reflexive and critical analysis

118 of a phenomenon that can be better understood in the context in which
( ") it occurs and of which it is part in the construction of that knowledge. An
T integrative perspective in which the performance of the students before

and after the intervention is compared with the proposed teaching ap-
proach is important.

Results and discussion

During this study an approach was adopted in which the trends: “science,
technology and society”, “history and philosophy of science”, “teaching by
research” and “experimentation in science’, constitute the didactic plat-
form on which the proposal presented here was based. In essence, the fact
of creating a strategy that allows a solid learning of the topic of electri-
cal potential, through an analogy between the electrical and gravitational
potentials, seeks in itself to potentialize the scientific literacy of students
from that content. The graph below shows the behavior of the data that
was collected in the classroom during the experimental activity that was
proposed. It is worth noting that the first intervention of the questionnai-
re was carried out prior to the experimental assembly conducted by the
students, while the second intervention was after the representation of
the phenomenon.

The results show that there has been a greater performance of stu-
dents taking into consideration the greater number of true answers in
the second stage of the application of the questionnaire. The analysis of
the collected data was developed through the frequency distribution of
the responses, which enabled the data to be represented by means of a
bar graph to better explain the results and thus visualize the behavior of
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the responses, according to Hernandez (2012). In this way, it was possible
to verify, in principle, that there was a certain understanding of the phe-
nomenon studied during the proposal. It is worth noting that the ques-
tionnaire applied focused their questions on the electrodynamics of the
particle, so that students could perceive the relationship of the subject re-
lated to the experimental assembly with the sequence of questions asked.

During the analysis of the responses, it was verified that out of the
22 students who composed the sample group, 16 did not know the con-
cept of electric potential difference in the first stage of application. How-
ever, 11 (50%) of them responded better to that questionnaire question
at the second stage. For those who remained at the same level, we can
say, according to the analysis of the responses, that there were 4 students
with this characteristic, a value that represents 18.1% of the participants.
Of the total, 7 students, or 31.8%, were better off in the first stage than in
the second:

Figure 3
Frequency chart of students’ responses
to the questionnaire

First application of the questionnaire
Second application of the questionnaire
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With this research it is possible to affirm that the students man-
aged to better understand the concept of electric potential difference. In
this sense, it must be mentioned the behavior of the answers for the sev-
enth question in which 86.3% of the 22 participants, equivalent to 19 suc-
cessful answers, achieved a better performance.
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It should be explicit that by introducing this methodology during
the study we perceive how enriching it was to see the active participation
of the students in front of the proposal. They were interested, participa-
tory, promoting a renewed learning environment and stimulating reflec-
tive and critical thoughts on the subject. In this way, it opened the way for
strengthening a scientific literacy based on the integration of scientific
concepts and the understanding of the world, in this case related to the
electrical phenomena of the day to day. Through the strategy, students
not only acquired theoretical knowledge, but also practical knowledge
through experimental assembly. This provided them moments of ex-
change, so that they experienced, through the discussions, an opening
for different positions and points of view on the subject. In this way, they
were also able to relate the concepts treated under the lens of science,

120 leaving delimited conceptions and scientific definitions of those elabo-
(I) rated through the common census.
Under these principles, this work coincides with the four pillars of

education defined by UNESCO: learn to know, learn to do, learn to live
together and learn to be. Within the scope of learning to know, it is high-
lighted that students gained a better understanding of scientific concepts,
developed skills to evaluate the information provided in a critical and re-
flective way, thus strengthening their ability to integrate and apply scien-
tific concepts to understand the world around them. With regard to learn-
ing to do, the disciples applied theoretical knowledge in practical situations
and projects, they were also able to identify, analyze and solve problems
that would have previously been seen as complex. In this way, they were
able to understand the relevance and practical application of scientific
concepts to everyday life. The learning to coexist is observed during ex-
perimental practice, where students developed the experience by putting
teamwork into practice. During that time and afterwards, they were able to
value cooperation and the exchange of ideas, a reality achieved thanks to a
participatory learning environment, where respect and collaboration were
fostered. The learning to be manifested when it is conceived that the activ-
ity promoted a greater confidence in themselves and encouraged them to
learn as a result of the active participation in the process.

Conclusions

It is expected that this work will contribute to the opening of ideas for
improving pedagogical practices in the teaching of science and physics
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in a particular way. With respect to concepts related to the electric field,
it was perceived that the application of the teaching strategy offered ways
to deal with the subject, which is believed to be extended to issues with
a certain level of complexity in the teaching of physics. In general, this
strategy is an innovative, meaningful and accessible way for knowledge to
be constructed in a way that transforms erroneous visions permeated by
the common census.

Finally, taking into account the results obtained, it is necessary to
mention that it was possible to verify how positive the teaching of this
topic was through the analogy already mentioned. It is worth underlin-
ing that the methodology applied is effective once a greater number of
certain answers are verified during the application of the second stage
of the questionnaire. In this way, the reader interested in the subject can
be invited to think about strategies like this that can be applied to other
topics related to the teaching of this science, in order to promote more
meaningful learning. Therefore, the invitation to use the proper contex-
tualization of the topics studied, having as a focus the relevance of each
content, so that it is possible to form more active and reflective human
beings through the teaching of physics.
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El problema del conocimiento de la sustancia pensante en las Meditaciones de Descartes

Abstract

In this article, the hypothesis that Descartes does not clearly articulate the knowledge of the
thinking substance in the Meditations on First Philosophy and in Objections and Replies is developed.
It is argued that such exposition is necessary for a comprehensive understanding of the status

of Cartesian philosophy at the time of writing the Meditations, particularly to grasp Descartes’
conception of the knowledge of the thinking substance in the years 1641 and 1642. As known,
knowledge of the thinking substance is a fundamental element in Descartes” philosophy. Firstly,
Descartes’ two modes of presenting knowledge of the thinking substance in the Meditations are
examined, highlighting the issues each entails. Secondly, drawing from the Objections and Replies—
especially the fifth and seventh—criticisms from Pierre Gassendi and Pierre Bourdin regarding the
knowledge of the thinking substance are presented. Both Gassendi and Bourdin emphasize that
the text of the Meditations does not sufficiently clarify how the thinking substance is known. They
question the possibility of such knowledge, pointing out the ambiguity and obscurity of Cartesian
responses. It is concluded that in the Meditations, Descartes confronts an insurmountable gap
between the ontology of substance and its knowledge, which prompts him to further develop and
clarify his theory in later writings.

Keywords

Knowledge, metaphysics, thinking substance, mind, soul, René Descartes.

Resumen

En este articulo se desarrolla la hip6tesis de que el conocimiento de la sustancia pensante en
las Meditaciones sobre la filosofia primera y en Objeciones y Respuestas no es claramente explicitado
por René Descartes. Se entiende que tal exposicion es necesaria para una comprension integral del
estatus de la filosofia cartesiana en el momento de redactar las Meditaciones y, principalmente, para
asimilar como concebia Descartes el conocimiento de la sustancia pensante en los afios 1641y 1642.
El conocimiento de la sustancia pensante es, como se sabe, un elemento fundamental para toda la
filosofia cartesiana. Para ello, se recurre, primeramente, a los dos modos en que Descartes presenta
el conocimiento de la sustancia pensante en las Meditaciones, destacando los problemas que cada
uno de estos conlleva. Posteriormente, a partir de las Objeciones y Respuestas —principalmente
la quinta y la séptima— se presenta las criticas de Pierre Gassendi y Pierre Bourdin sobre el
conocimiento de la sustancia pensante. Tanto Gassendi como Bourdin subrayan que el texto de
Meditaciones no es suficiente para esclarecer de qué manera la sustancia pensante es conocida.
En este sentido, Gassendi y Bourdin cuestionan la posibilidad de este conocimiento, destacando
la ambigiiedad y oscuridad de las respuestas cartesianas. Se concluye que en las Meditaciones,
Descartes enfrenta una brecha insalvable entre la ontologfa de la sustancia y su conocimiento, lo
que lo llevard a desarrollar y explicar mejor su teoria en escritos posteriores.

Palabras clave

Conocimiento, metafisica, sustancia pensante, mente, alma, René Descartes.

Introduction

This article analyzes how René Descartes (1596-1650) addresses the pro-
blem of knowledge of the thinking substance, focusing on two texts: Me-
ditations on the first philosophy (2004)' and the compilation known as Ob-
jections and Answers (1904). It is not intended to discuss the process of
discovering one’s existence as a thinking thing in the meditative itinerary,
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nor is the result of an intuition or a syllogistic process discovered. It is as-
sumed that the process leading to the knowledge of one’s existence is not
problematic. The aim is to discuss, more specifically, an epistemological
problem: how does Descartes explain the knowledge of the nature of what
exists, how is it possible to know the essence of the self that performs the ac-
tivity of thinking,* would the philosopher be able to explain the knowledge
of the nature of the substance beyond its modes, qualities and attributes?

Initially (section 1), the hypothesis is that Descartes does not offer,
in the text of the Meditations, a clear answer to the questions proposed
above. This hypothesis is based on obscure and contradictory statements
by the philosopher: (1.1) Descartes (2004) is unclear as to how the think-
ing substance might be apprehended by the intellect (pp.49-63); (1.2)
Descartes suggests that the self can be grasped by an ability to “perceive,”
yet it is unclear what the object of that ability is (p. 103); (1.3) Descartes 1 gj
seems to suggest, at least in one passage, that the apprehension of the ’\C)
thinking substance does not depend on knowledge of its modes (p. 169). A
An understanding that seems to conflict with other passages in the text of
the Meditations (pp. 89, 91).

Next (paragraph 2), a hypothesis is presented that, in the text of
the Objections and Answers, two questions proposed by Pierre Gassendi
(1592-1655) and Pierre Bourdin (1595-1653) on the knowledge of the
thinking substance in the meditative itinerary are not adequately an-
swered (Descartes, 1904, pp. 266, 275, 328-331). First: (2.1) it is argued
that the philosopher does not satisfactorily explain what this thinking
substance is (Descartes, 1973, p. 256). It is believed that this difficulty can
be identified, for example, from their contradictory statements in the
text of the Objections and Answers, on what their objectives would be in
the Meditations. In some cases, Descartes says that he does not intend to
know the nature of the thinking substance, having merely demonstrated
that its essence is not extensive (1973, p. 256). On other occasions, the
philosopher states that this knowledge is possible from the consideration
of its attribute (1904, pp. 487, 491, 518). Secondly: (2.2) it is argued that
Descartes does not clarify how the thinking substance could be known
clearly and distinctly (1973, p. 257; 1904, p. 518). The arguments put for-
ward by the philosopher - for example, concerning the number of known
properties of this substance (1973, p. 257) — appear not to satisty the de-
mands of his objectors in this regard.

Finally (section 3), it is proposed that the difficulties and ambigui-
ties encountered in relation to the knowledge of the thinking substance
in the itinerary of the Meditations occur because Descartes finds the un-
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bridgeable gap between being and knowledge. Epistemologically, knowl-
edge of the substance is possible from modes and attributes. Ontological-
ly, the substance appears as a thing that exists by itself and therefore only
exists beyond human understanding, meaning that it cannot be known.
Consequently, it is possible to explain in which domain knowledge of the
thinking substance is feasible and to clarify some of the ambiguities pres-
ent in Meditations and in Objections and Answers.

Knowledge of the thinking substance
in the itinerary of the Meditations

A preliminary discussion of substances® begins in meditation II, whose

128 own title, “On the Nature of the Human Mind: Which Is Better Known
( ") Than the Body” (Descartes, 2004, p. 41), suggests Descartes’ positive epis-
1 temological commitment to the knowledge of the nature of that which

carries out the activity of thought, which will then be defined as “substan-
ce”* From the radical doubt that ends the previous meditation, the first
discoveries are made.’

First, Descartes (2004) states that the meditator is something that
actually exists (pp. 43-45, 49). This something is a thinking thing (p. 49)
which contains modes in itself (p.51). Descartes, then, states that it is
possible to know the thinking thing “in a way that is not only much truer,
much more certain, but also much more distinct and evident” (p. 61) than
anything extensive.

In meditation III, the philosopher intends to establish the knowl-
edge of his existence by clarifying what he understands by that thinking
thing. In his opinion, the thinking thing has within itself ways of thinking
that are true (pp. 69-71). In addition, there is a clear and distinct percep-
tion that highlights the existence of the thinking thing (pp. 71, 85). This
idea of thinking substance is known to have duration and number, as well
as being something maximally different from extensive things (p. 89). Fi-
nally, in Meditation VI, Descartes acknowledges that the thinking thing is
indivisible (pp. 183-185) and that thought is its essence (p. 169).°

From now on Descartes’ way of explaining knowledge of the think-
ing substance is problematized.

The intellectual apprehension of the thinking substance

Descartes observes that the apprehension of substances is not sensitive or
imaginative, but intellectual (Descartes, 2004, p. 63). This would be even
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more evident when it comes to the knowledge of the thinking substance.
However, this intellectual process is not clearly explained by the philoso-
pher. There seems to be a more explicit effort on Descartes’ part to explain
how a large object, as in the example of the piece of wax, could be known
intellectually (pp. 55-59). The same is not true of the mind. The thinking
thing, not yet defined as substance during meditation II, is known by the
consciousness of thought itself, the only attribute that cannot be sepa-
rated from the meditator (p.49). Supposedly, understanding as evident
that this consciousness can only be made effective from the existence of
a thing that thinks, the philosopher merely states, without explaining in
detail, that because the extensive object can be known intellectually, it is
reiterated that knowledge of the nature of the mind occurs in a similar
way. In the author’s words:

If the perception of wax seemed more different to me, after having
known it not only by sight or touch, but for many causes, how much
more clearly do I know it now, since all the reasons that can help the per-
ception of wax or any other body also proves, and better, the nature of my
mind? (p. 61) (emphasis added).

Although Descartes inferred that self-knowledge as a thinking thing
was evident to his reader, this is not the case. It remains to be questioned
whether to recognize intellectually the existence of thought is to know im-
mediately and not problematically the subject of knowledge. More than
that, it is necessary to investigate how the intellectual knowledge of the ex-
tensive thing can better demonstrate the knowledge of the thinking thing.

The ability to perceive

On more than one occasion, Descartes acknowledges that there is a fa-
culty of “perceiving oneself;” an ability to “turn the tip of the mind toward
oneself” The philosopher states that:

Only because He created me, must we believe, and much, that He made
me in some way in His image and likeness and that I perceived this
resemblance, in which is contained the idea of God, by the same faculty
by which I perceive myself, that is, that by turning the tip of my mind to
myself I do not simply understand that I am an imperfect thing, incom-
plete and dependent on something else, that aspires indefinitely to ever
greater and better things (Descartes, 2004, p. 103) (italics added).

However, the Cartesian text does not clearly indicate what exactly
the object of this capacity to perceive is. It is therefore necessary to as-
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sume what that object would be. Two possible objects are conjectured
here for this to be perceived. First, it is possible for this object to translate
into the self as a thinking substance that is beyond its modes and attri-
butes, that is, the self as a subject of mental operations. Second, the object
can be understood as the self as a set of its particularities, that is, the self
as the set of its modes, attributes, memories, tastes, principles, etc.

In the first case, the object of perception would be the thinking
substance whose knowledge is acquired during the meditative itinerary—
called by interpreters such as Martial Guéroult (1953, p. 58) “pure intelli-
gence” (pure intelligence) or “pure self” (moi pur). The pure self would cor-
respond to the abstracted substance of each and every predicate, mode,
or attribute. If this case were to be admitted, it would have to be accepted
that the substance is emancipated from its qualities. Thus, as Jean Laporte

130 (1988) states, the thinking substance would be an indeterminate entity,
(I) accessible to the intellect only insofar as it is a structure that receives at-
tributes and modes, i.e. a “subject of inheritance” (p. 178). If the object of

perception is the pure self, the explanation of the knowledge of the think-
ing substance is indeed problematic. A substance thus understood would
be “stripped of any property” (pp. 178-179) and, in principle, would be
known to the intellect only as a verbal entity or mere abstraction.

In the second case, Descartes would have in mind the concrete self,
that self acquired through the recognition of his ways of thinking, his
essential attribute, memories, passions, etc. —called by Guéroult (1953)
the “concrete personal self” (moi personal concret) or the “individual self”
(moi individuel) (pp. 54, 58)’—. This self, apparently, could be identified
with the personal identity that half a century later would be the subject of
detailed study by authors such as, for example, John Locke (1632-1704).
It should be noted, however, that to explain the origin of personal iden-
tity is not necessarily to explain the knowledge of the thinking substance,
at least not as an entity that reveals itself beyond the knowledge of its
qualities. The preservation of personal identity, at least from a Lockean
perspective, independent of this substance that houses all its attributes,
whether material or immaterial, simple or compound. As Locke explains
(1694/1999), “it would not be two people, by temporary distance or alter-
ation of substance, nor would a man be two men because today he wore
different clothes than yesterday, regardless of whether he slept much or
little” (pp. 444-445). If knowledge of the thinking substance occurs analo-
gously to self-awareness, proposed by Locke, then it is necessary to admit
that there would be no direct knowledge of the substance in Cartesian
doctrine. One could only know particularities that, by determination of
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judgment—and not of comprehension—would be deliberate as constitut-
ing a subject.

Although it is not very clear how knowledge of the thinking sub-
stance would be produced in Lockean terms, analysis of the wax chunk
present in meditation II can clarify this point (Descartes, 2004, pp. 55-63).
The subsistence of wax, “the identity maintained as permanence through
duration and its changes,” explains Beyssade (1997, p. 20), is perceived by
the meditator as constant in his understanding. Descartes states that de-
spite all the physical and chemical changes that wax undergoes, “it must
be confessed that [wax] remains, no one denies it, no one thinks other-
wise” (Descartes, 2004, p. 55).

Considering that, like the thinking, wax will also be identified as a
substance, it is possible to confer the same knowable procedure on both

cases. Descartes (2004, p. 89) states that it is possible to translate the idea 1 é/, 1
of substance into the extensive thing. Considering that the thinking sub- “\C)
stance is known only by its qualities—although the understanding recog- A

nizes that there is something that subsists before all variations—it can be
concluded that the object of the faculty of perception is the concrete self.
This self is known by identifying its constancy as a single entity beyond
the modifications of its qualities. From this perspective, Descartes would
not, it seems, explain how the nature of the thinking substance is known.
It would be necessary, in fact, to argue against an understanding such as
Lockean that it is not possible, based on knowledge of personal identity,
to know the substance to which this particular self refers.

As a result, two distinct problems arise. First, Descartes, speaking
of the capacity to perceive, does not clarify whether this act is directed at
the pure self or the concrete self, thus existing at least two possible objects
to perceive. Second, at least initially, neither object would offer a direct,
intelligible knowledge of the thinking substance. It is therefore believed
that the faculty of perception would not resolve the epistemological ques-
tion concerning knowledge of the thinking substance in the text of the
Meditations.

Knowledge of modes and attributes
and knowledge of the thinking substance

Finally, it is necessary to point out some contradictory passages about
the role of knowledge of modes and attributes for the knowledge of the
thinking substance in Meditations. Initially, we observed textual evidence
suggesting that knowledge of the thinking substance would depend on
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consciousness® of its modes. In this sense, Descartes (2004) affirms that
“other [thoughts], in truth, have, in addition, certain other forms, such as
when I want, fear, affirm, deny, and in them [in the modes of substance] I
always learn something as a subject of my thought” (p. 75) (italics added).
This passage seems to reveal that Descartes understands that each of the
mental operations—each mode of thought—is accompanied by knowled-
ge of what operates it, i.e of the subject of the thought activity. Another
passage seems to indicate the same understanding by stating that the mo-
des are the suits through which the substance appears:

However, the other things that go into the formation of the ideas of cor-
poreal things, namely extension, figure, situation, and movement, are
not formally contained in me, because I am but a thinking thing. But,
as they are only certain modes of substance and as suits with which the
substance appears to us and I, I am, nevertheless, substance, it seems that
(l) they may be contained eminently in me (p. 91) (italics added).

While in this passage Descartes refers to the modes of the exten-
sive substance, it does not seem problematic to assume that the same can
be said of the thinking substance: its operations are the suits through
which it might be known.

However, there are at least two passages in the text of the Medita-
tions that directly contradict the reading presented above. First, in medi-
tation III, Descartes (2004) expressly identifies substance as “a thing ca-
pable of existing by itself” (p. 89) and states that it, as a thinking thing, is
also a substance. Later, in Meditation VI, the philosopher states that:

Furthermore, I find in myself faculties such as those of imagining and
feeling, whose ways of thinking are special, and I can understand myself,
without them, clearly and distinctly as a whole, but, conversely, I cannot
understand these faculties without me, that is, without the intelligent
substance in which they reside (p. 169) (italics added).

The excerpts cited are explicit about the possibility of knowing
oneself, regardless of the attributes and ways in which the thinking sub-
stance would appear.

The ambivalence of the notion of substance in the text of the Medi-
tations, therefore, hinders the intellectual explanation of the knowledge
of the thinking substance. To guide the debate, it is beneficial to invoke
interpretations such as those of Ethel Rocha (2006), Beyssade (1997) and
Pierre Aubenque (1999). These authors, in general, understand that the
knowledge of the thinking substance is produced from an inferential pro-
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cess, namely, the thinking substance would be inferred from the knowl-
edge of its attribute and/or its modes. Rocha argues that the Cartesian
substance cannot be known as a subject of inheritance, that is, a subject
devoid of properties in which these are inherent, but not constitutive”
(2006, p. 103). For the author, since substance and essential attribute pres-
ent only a distinction of reason, knowledge of the thinking substance is
given by knowledge of its essential attribute: thought (pp. 91-95). Similar-
ly, Beyssade argues that Descartes “posits the independence of substance
from other things in nature and states that the attribute of thinking is not,
for the self, a mode separable from its substantiality” (1997, p. 16). There-
fore, like Rocha, Beyssade believes that the cognoscented subject is only
perceived by his qualities, modes and attributes (p. 24). Aubenque (1999,
p. 91),in turn, affirms that what can be clearly and distinctly known about

the thinking substance is its attribute. 1 2,3
The position of Rocha, Beyssade and Aubenque that the substance ’\C)
is only known through its attribute is in accordance with the definition AL

V offered by Descartes in the “Geometric Exposition” present in the “Sec-
ond Answers”. There Descartes (1973) states that “we have no other idea
of substance taken precisely, except that it is a thing in which there ex-
ists formally or eminently, that which we conceive or that which is ob-
jectively in some of our ideas” (p.235). However, this reading poses at
least three major difficulties. First, the thinking substance would not be
independent, but would need the essential attribute to subsist.” Then, it is
necessary to clarify how knowledge of the essence implies knowledge of
existence. Finally, if the substance is fully identified with its attribute, it is
necessary to answer why Descartes felt the need to extrapolate what he
really knows and invoke a merely logical or verbal entity. Even Aubenque
(1999, p. 87) recognizes that it would not be possible to resort to the no-
tion of intuition as a source of knowledge of the substance in this case,
since intuition focuses on the properties of the substance and not on it
itself. It follows that the substance cannot be known objectively by itself,
but only by its attribute.

In opposition to these interpreters is the reading of those who ar-
gue that Descartes believed in the existence of a substantial entity be-
yond the conception of a “subject of attribution’, as is the case with the
interpretations of David S. Scarrow (1972), Laporte (1988) and Marco
Antonio Valentim (2009). Scarrow’s reading is based on the assumption
that, within Cartesian philosophy, knowledge of the self would be only
indirect, through its modes and attributes, not direct. According to Scar-
row, “Descartes repeatedly suggests that substance is something we do
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not perceive and that it hides behind the attributes and properties we
perceive,” for such a reason, “that attributes and properties belong to a
substance is something we infer, not something we perceive” (1972, p. 20).
In the same sense, Laporte argues that neglecting the distinction between
substance and attribute is also neglecting the ways of being, taking away
from the substance what guarantees its substantiality, i.e. the possibility
of existing independently. The essential attribute, in this sense, although
it represents the thing for the understanding, only reveals the essence of
the substance, not its existence. Existence is a property that can only be
objectively out of understanding and, for this reason, for Laporte, the ex-
istence of substance in Cartesian philosophy always remains extra intel-
lectum, including the notion of thinking substance (1988, p. 191). While
it is possible to know the essence of the thinking substance from its main

134 attribute, the existence of the thinking substance is always outside the
(I) limits of human knowledge due to the finitude of human nature. Simi-
larly, Valentim (2009) states that if:

On the one hand, Descartes is perhaps the first philosopher to recognize
objectivity as a way of being, on the other, this recognition is always ac-
companied in his metaphysics by the awareness that the objective being
is distinguished precisely by its ontological relativity to be substantial

(p. 215).

In other words, while the thinking substance appears as the episte-
mological justification of all Cartesian doctrine, its objective knowledge
is not possible given the finitude of human understanding, which cannot
go beyond clear and distinct knowledge of the substance’s essence, bear-
ing in mind that essence and existence are not equivalent.

The reading that proposes that the thinking substance is distinct
from its modes and attributes also has at least three difficulties. First, to
justify this disquisition, interpreters do not appeal to the main text of
the Meditations, selecting instead passages from the Principles of Philoso-
phy and Objections and Answers (Laporte, 1988; Scarrow, 1972; Valentim,
2009), which is consistent with our reading that the text of the Medita-
tions is not clear about it. Secondly, this interpretation fails to clarify
how knowledge of the objectively given substance is possible, in view of
knowledge of its modes and attributes, since there is no identification
between substance, mode, and attribute. Finally, Descartes (2004, pp. 35-
107) follows the meditative itinerary in which reason itself is threatened
by the hypothesis of the supreme deceiver. Reason can infer, from the
premise that thought requires a thinker, that the individual who thinks

Sophia 37: 2024.
© Universidad Politécnica Salesiana del Ecuador
Print ISSN:1390-3861 / Electronic ISSN: 1390-8626, pp. 125-152.



Vinicrus FRAN¢A FREITAS AND ANA CLAUDIA TEODORO SOUSA

exists. However, the deceiver makes this belief unworkable, since his
power is so great that he is able to deceive even in very simple reasoning
activities, such as adding up small amounts'® (pp. 73-75). In this sense,
the judgment of a substance that is beyond the knowledge of its modes
could also be a misleading judgment, projected by a completely powerful
and evil entity. Consequently, Descartes could only assert knowledge of
the substance after the end of meditation III, in which the hypothesis of
the Evil Genius is refuted by the existence of the true God (pp. 103-105).

If the hypothesis pointed out by Laporte (1988), Valentim (2009)
and Scarrow (1972) were correct, then there is a possible explanation for
the difficulty encountered by Descartes in revealing what he conceived
as knowledge of the thinking substance, since knowledge would only oc-
cur in an essential and non-existential field. On the other hand, it would

be necessary to clarify the above difficulties and, more than that, explain 1 25
why Descartes insists that knowledge of the thinking substance occurs in ’\C)
existential terms and, consequently, provides the basis of intelligibility for A

his entire epistemology.

The hypothesis raised in this section states, therefore, that the text
of the Meditations does not make clear how the meditator is able to know
the nature of the thinking substance. Some interpretative possibilities
were presented and, apparently, all of them can be problematized.

The attacks of Gassendi and Bourdin

From now on, the problematization of Descartes’ epistemological unders-
tandings of the thinking substance will continue. For this purpose, the Ob-
jections and Answers will be used. Some of Gassendi and Bourdin’s more
incisive criticisms focus precisely on Descartes’ lack of clarity in explai-
ning what the thinking substance would be and how it might be known.
This section concludes by arguing that such objections are justified and
that Descartes does not legitimately respond to them in his rebuttals.

What is the thinking substance?

Let us begin with some of Gassendi’s considerations, which focus on the
supposed Cartesian discovery of the thinking substance. When ques-
tioning the theses of meditation II, the objector points out, first of all,
that Descartes would not explain what the activity of thinking carries
out, although this is the main purpose of meditation II (Descartes, 1904,
p. 265). Later, Gassendi states that saying “a thing that thinks” does not
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clarify what is that something that performs the activity of thinking
(p. 266). Given this, Gassendi concludes that the only positive result of
meditation IT would be to prove the meditator’s own existence (p.275).
Gasendi adds, since no one questioned its existence, this discovery would
be useless (p. 275).

The epicenter of Gassendi’s objections is Descartes’ inability to ex-
plain the nature of the thinking substance. In his reply, Descartes (1973,
p- 255) seems to adopt the strategy of not responding directly to criticism,
which is common in written responses to his most hostile and staunch
empiricist critics, such as Gassendi and Bourdin. Instead, Descartes
chooses to reiterate his position of meditation II, stating that when a large
object is known, the thought itself is primarily known:

136 I am amazed that you confess that all the things I consider wax prove
that I know clearly that I am, but not in what way I am or what my natu-
(l) re is, for one cannot be proved without the other. And I do not see what

more you can ask about it, unless I tell you what is the smell and taste
of the human spirit, or what salt, sulfur and mercury are composed of
(p. 256).

Now, this response of Descartes seeks to emphasize that the knowl-
edge of thinking substance as a thinking thing is not given by the senses,
but by the intellect.!’ Gassendi, as an empiricist, has difficulty conceiving
this idea. Descartes, in this way, continues his explanation to Gassendi by
stating that “as for me, I never thought that to make a substance mani-
fest, it would take more than to discover its various attributes; so that, the
more attributes we know of a substance, the more perfectly we know its
nature as well” (p. 257).

Descartes thus admits that substances are known by their modes
and attributes. Just as wax is best known based on its different modes and
attributes (Descartes, 2004, p. 61), there are many attributes and modes in
the spirit that allow one to know the thinking substance. Descartes, aim-
ing to make his position clear to his objector, lists such attributes:

One has the virtue of knowing the whiteness of the wax; another has
the virtue of knowing its hardness; another, one can know the modifi-
cation of that hardness or liquefaction, etc. [...]. From here it is clearly
seen that there is nothing of which we know as many attributes as those
of our spirit, for to the extent that we know them in other things, we
can count as many in the spirit, due to the fact that it knows them; and
therefore its nature is better known than that of anything else (Descar-
tes, 1973, p. 257).
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The above passage reinforces the interpretation that the substance
is known based on its attributes. More specifically, Descartes makes it
clear that the thinking substance is known from each of his acts of knowl-
edge: not just himself, but anything else. In this sense, when Descartes
lists how the piece of wax is known, it is also possible to know better the
same mind that knows the piece of wax. It follows that the thinking sub-
stance is better known than any other substance, for whenever we know
something, we know more perfectly the thinking substance that allows us
to know that substance.

From these responses offered by Descartes to Gassendi, it is con-
venient to consider that Descartes understands the substance as a subject
of inherence, i.e. a mere support of modes and accidents, as suggested
by Beyssade (1997), Rocha (2006) and Aubenque (1999). The modes and

attributes of this subject can be known and this would be appropriate to 1 27
know the substance. This reading, however, raises numerous problems, as ’\C)
has been suggested in this article. The main one is that Descartes never A

addresses the question that knowing how to know the attributes is also
knowing the substance. If we only knew the properties of a substance,
would it really be possible to know the thing itself?

Some of Bourdin’s objections also develop from the problem of
knowing what the thinking substance really is. According to the objector,
Descartes does not prove the nature of the thinking substance, having
merely assumed—without proof—that the thinking substance is not ex-
tensive (Descartes, 1904, pp. 486-487). In this sense, Bourdin continues,
Descartes would have assumed, without proof, that thought is a property
of a non-extensive thing, and then supposedly discover that the thinking
substance is an inextensive thing (p.490). Bourdin, in this way, accuses
Descartes of failing to demonstrate that thought is an exclusive attribute
of the thinking substance (p. 490). More generally, Bourdin accuses Des-
cartes of not demonstrating anything, because the meditator has always
known what is fundamental, having merely affirmed what is already
known (p.501). Bourdin’s objections, therefore, center on the difficulty
of finding clear explanations in the text of the Meditations about what the
thinking substance is and how it would be possible to know it. For Bour-
din, Descartes does not construct a sound argument on these questions,
but only makes baseless presuppositions about the incorporeal quality of
the thinking substance and establishes the existence of thought banally.

In his responses, Descartes initially seems not to take Bourdin’s
criticism seriously. Indeed, the philosopher simply reaffirms, without pre-
senting any argument, what was supposedly discovered in Meditation II
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(p. 487). His stance, however, seems to change in relation to later critiques
who insist that the text of the Meditations does not make clear what the
thinking substance is. Descartes reiterates—echoing his response to Gas-
sendi—that his goal is not to establish that he, the meditator, is a mind,
nor to say that he is a soul.'”” These notions were certainly rejected by
the doubt of meditation I and, in this sense, it would not be appropriate
to confer undefined terminologies such as mind or soul on the thinking
thing (p. 491). The intention, says Descartes, would be simply to establish
that the substance that performs the activity of thinking is “a thing that
thinks” (p. 491).

Descartes’ response to Bourdin is therefore not sufficient to clari-
fy how the thinking substance can be known, just as it does not explain
what the thinking substance is. Identifying the thinking substance with

138 a thinking thing says nothing about the nature of what you think. Gas-
(I) sendi, in his objections, already notes the difficulty of the word res, cosa,
in defining what the meditator is:

And so you lead us to your main result, that you are a thing that thinks,
i.e. a thing that doubts, affirms, etc. To say in the first place that it is a
thing, there is nothing known to say. This is a vague general word that
applies to you only to anything in the whole world that is simply nothing.
You are a “thing”; i.e. you are nothing, or, what is the same, you are so-
mething. But a stone is something and nothing, like a fly and everything
else (p. 276).

Gassendi does not seem to understand that Descartes seeks to
identify precisely an indeterminate entity by thing, since at the time of
meditation II he still does not have sufficient resources and knowledge
to identify such a thing as a substance, let alone as a mind or soul. (Des-
cartes 2004, p. 51). Thought, the only characteristic of the thing, on the
other hand, manages to reveal its nature. According to Descartes, it is a
“thinking thing”, i.e. “a thing that doubts, understands, affirms, denies,
wants, does not want, that also imagines and feels” and this would not be
“certainly little [knowledge] if these things together belong to me” (p. 51).
Likewise, it is the extension that determines an extensive entity and not
the fact that it is a thing (pp. 169-171).

Thus, says Descartes, someone who has not traveled the itinerary
of meditation I, who has not eliminated prejudices previously admitted
as true, may not be able to recognize, with clarity and distinction, what he
thinks (Descartes, 1904, p. 518). However, going through the stages of the
meditative itinerary, on its own, although it allows us to understand the
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meditator’s own existence in the context of the hypothesis of the supreme
deceiver,”® does not seem sufficient to lead to the complete knowledge of
the thinking substance. The thinking substance is known to exist, but is
the nature of what is known? If this is known, how does this knowledge
arise? From the answers given to Gassendi and Bourdin, as presented in
this section, it is evident that Descartes is unable to propose solutions to
these questions (pp. 276, 491). The knowledge of the thinking substance
remains a dark part of the itinerary of the Meditations, although the phi-
losopher thinks that it is not so.

How can knowledge of the mind be clear and distinct?

Gassendi confesses surprise at the Cartesian thesis that the mind would

be clearer and more distinctly known than extensive objects, since Des- 139
cartes would not have explained what he thinks (Descartes, 1904, p. 267). /C_’D\

In the example of the piece of wax, in Gassendi’s opinion, the thinking
substance would remain unknown (p. 275). Similarly, Bourdin, in an ob-
jection acknowledged by himself as his main critic, points out the stran-
geness in the abrupt transition of the knowledge of one’s existence as a
thinking thing to the acquisition of a clear and distinct knowledge of it
(p. 504). The origin of clear and distinct knowledge of a thinking thing is
not explained, says Bourdin, although the explanation of what he thinks
is Descartes’ main objective (p. 504). How can this concept be clear and
distinct? (504-505).

The text of the Meditations does not present—at least explicitly—the
explanation demanded by both objectors. Descartes, however, in his re-
sponse to Gassendi, seems to have difficulty substantiating his understand-
ing. What would make the mind better known than extensive bodies would
be precisely the fact that it is possible to know more modes of the thinking
substance than of the extensive substance. Furthermore, all known modes
of the extended substance would also result in the knowledge of more
modes of the thinking substance, which effect such knowledge:

Where it is clearly seen that there is nothing of which we know as many
attributes as those of our spirit, because to the extent that we know them
in other things, we can count as many in the spirit, by the fact that it
knows them [cf. Descartes, 1973, p. 275], therefore, their nature is better
known than that of anything else (Descartes, 1973, p. 257).

In response to Bourdin, specifically to the accusation that he would

not explain the origin of the clear and distinct concept of the thinking

thing (1904, p. 518), Descartes responds—continuing what was said to
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Gassendi—that between the reason of knowing the thinking thing and its
clear and distinct knowledge:

I listed all the properties of the thinking thing, namely that it comprises,
desires, imagines, remembers, feels, etc.; as well as all other commonly
known properties, which do not belong to its conception, to distinguish
one from the other, which could only be desired after eliminating pre-
judices (p. 518).

The question of knowledge of modes and their relationship to
knowledge of the substance will be discussed in more detail in the next
section. For now, it is necessary to question the understanding of Des-
cartes presented in the above passages. It is not clear how knowledge of a
greater number of modes can make knowledge of substance clearer and

140 more distinct,”* nor is it clear how the philosopher can state with cer-
q)) tainty that he knows all the attributes of his mind (Descartes, 1973, p. 257;
T 1904, pp. 491, 518).

To illustrate the difficulty of Descartes’ assertions, we appeal to the
history of philosophy, more specifically, to the reflections of Nicolas Mal-
ebranche (1638-1715), presented in De la Recherche de la vérité (2004),"
a philosopher widely influenced by Cartesianism (Solis Sotomayor, 2014,
p.63). One of the main Malebrechian theses in this regard states that
modes are all that the subject can know about his spirit.'* However, even
this knowledge is precarious. Two reasons for this epistemologically neg-
ative view apparently refer precisely to points mentioned by Descartes
in the above-cited passages. On the one hand, for Malebranche, human
beings ignore which modes belong or do not belong to their spirits. Much
of humanity assumes that the sensitive qualities—colors, smells, flavors,
etc.—are in extensive things, when in reality such sensations would be
but modes of the thinking substance. Therefore, the spirit would be blind
about itself. In the words of Malebranche (2004), “the soul is therefore so
blind that it does not know itself and does not see that its own sensations
belong to it” (p. 136). On the other hand, Malebranche (2004) considers it
impossible for the human being to be able to know all the forms of what
his spirit is capable of:

It is necessary [...] to agree that the capacity of the soul to receive diffe-
rent modifications is as great as its capacity to conceive. I mean that, just
as the spirit cannot exhaust, nor comprehend all the ways that matter is
capable, nor can it comprehend all the different modifications that the
powerful hand of God can produce in the soul, even though it knew as
clearly its capacity as that of matter (p. 163).
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Knowledge of the spirit, therefore, can only encompass the small-
est part of what it is, since “it is not enough, therefore, to know perfectly
the soul, to know what we know of it by the inner sensation, since the
consciousness we have of ourselves, perhaps, shows us only the smallest
part of our being” (p. 207) (italics added).

In his responses to Bourdin, Descartes accuses him of facing a
ghost, as if his attacks could not be directed at the theses of the Medi-
tations (1904, pp. 511-512). Descartes states that the problems to which
Bourdin refers do not appear in the text of his work, but arise from a
misunderstanding on the part of his reader (p.512). It is believed, how-
ever, that this accusation by Descartes would not be entirely legitimate.
Bourdin and Gassendi seem to identify a real difficulty in the medita-
tive itinerary (pp.276, 386-490, 501). It is difficult to understand how

Descartes could respond to the objection concerning clear and distinct 1 i 1
knowledge of the thinking substance if, in the text of the Meditations, ’\C)
there are at least two contradictory explanations for this problem, neither A

of which eliminates the difficulties concerning knowledge of the think-
ing substance, as explained in the previous sections of this work. Would
Descartes believe that substance is an entity independent of anything else
and that it can exist on its own, or is it an entity that can only be known
through its modes and attributes and that therefore depends on them?

The section concludes by pointing out that if, in fact, Descartes
does not clarify how the thinking substance can be known in Meditations,
objections such as those pointed out by Gassendi and Bourdin should be
seriously considered. These are believed to be legitimate questions, given
that Descartes’ reflections on the nature of the thinking substance appear
to lack clarity. At times where the itinerary would provide a systematic ex-
planation for this, as in Meditation II, Descartes (2004, pp. 49-51) quickly
addresses the subject. Descartes’ attitude is to affirm as evident something
that poses great interpretative difficulties, even after the process of cleans-
ing the spirit of doubts (p. 49).

The relationship between the knowledge of modes
and the knowledge of the thinking substance

This section focuses on the role of knowledge of modes and attributes for
the knowledge of the thinking substance, from this quotation mentioned
in the previous section:
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As for me, I never thought that in order to manifest a substance, it was
necessary to discover its various attributes [nihil unquam aliud requiri
putavi ad manifestandam substantiam, praeter varia ejus atributal; so
that, the more attributes we know of a substance, the more perfectly we
know its nature as well (Descartes, 1973, p. 257).

Descartes makes it clear that knowing a substance would be enough
to know its attributes. According to the philosopher, the manifestation of
the knowledge of substance would occur precisely through the appre-
hension of its various attributes. It would not be necessary to know any-
thing beyond the attributes, for the substance is revealed in themselves,
being nothing, beyond them. Likewise, in the “Fifth Answers”, Descartes
explains to Gassendi that the concept of substance cannot be abstracted

from the concept of its accidents:
142
(l) Here, as is often the case elsewhere, you only show that you do not un-
T derstand what you are trying to reprimand; because I did not abstract
the concept [abstraxi conceptum] of the wax from the concept of its ac-
cidents [accidentum conceptu], but I wanted to show how its substance
manifests itself by accidents and to what extent its perception, when it is
clear and distinct [reflexa et distinct] and when an exact reflection made
it manifest to us, it differs from the vulgar and confusing perception
(p. 256).

It is important to mention that Descartes has in mind the exten-
sive substance in that passage. However, it is believed that this extract
can be used, without difficulty, to think about the case of knowledge of
the thinking substance, since as noted above, when talking about sub-
stance, Descartes believes that its properties—at least as a substance—can
be used invariably and, thus, it is possible to translate what is said about
the extensive substance into the thinking substance (Descartes, 2004,
pp- 89-91).

On the one hand, the passage cited above is important because it
clarifies that the concept of substance is not abstracted from accidents
(Descartes, 1973, p. 256). On the other hand, there are some suggestions
in the passage that are not so clear. It is unclear whether accidents reveal
the substance, as when Descartes states that “their substance is manifested
by accidents” (p. 256) or whether, from accidents, there is a “reflexive and
distinct perception” of the substance. In other words, to what extent can
the attributes of a substance really reveal what that substance is, what is
the status of knowledge of the substance that its attributes allow?
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If “substance is manifested by accident” (Descartes, 1973, p. 256), as
the first suggestion states, then how is it possible to know substance from
its attributes? Is substance its attributes? If so, how can this conception be
reconciled with the definition of substance as “something capable of ex-
isting on its own”? (Descartes, 2004, p. 89). Would not relying on an attri-
bute (or attributes) make the substance a dependent entity? If a mode or
attribute is, in itself, distinct and can exist by itself, why would Descartes
need to invoke the notion of substance? Reflection on modes and attri-
butes, therefore, does not seem sufficient—at least not without an explicit
explanation—to elucidate the knowledge of the thinking substance.

The second suggestion, which emerges from accidents as a reflex-
ive and distinct perception of substance (Descartes, 1973, 256), deserves
further consideration. Descartes adds in this passage, without explaining,
the notion of “reflective perception” What kind of thoughtful act does
the philosopher refer to? It is believed that he may have been considering
one of two possibilities. The first refers to a rational act of reflection, for
example, that of inferring, from modes and attributes, the existence of
something in which they exist. The second refers to a reflexive percep-
tion—in the case of the thinking substance—that accompanies each par-
ticular act of thought that allows one to know oneself. This last possibility
of interpretation, in which it is established that any act of thought neces-
sarily implies the knowledge of oneself, seems consistent with what was
said in a passage of meditation III cited in the first section of the article,
when the meditator says that in every mental operation “I always grasp
something as a subject of my thought” (Descartes, 2004, p. 75).

Once again, the history of philosophy is invoked as an attempt
to understand this mental process by which, according to Descartes, it
would be possible to know the mental substance through reflection. In
the chapter “On Identity and Diversity,” Locke observes that every mental
act is accompanied by self-awareness:

It will be difficult for us to determine the extent to which consciousness
is linked to an individual agent in such a way that another probably can-
not have it until we know what kind of action it is that cannot be perfor-
med without the company of a reflex act of perception and the way they
are concretized by the thinking substances, which cannot think without
being aware of it (Locke, 1694/1999, pp. 446-447) (italics added).

In this way, Locke manages to determine that the condition of self-
knowledge is precisely the awareness of particular mental states (pp. 442—
443). By perceiving an idea, the self knows itself through this act, so that
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mental operations cannot be performed without the presence of what
Locke calls “the reflexive act of perception” (pp. 446-447). It is important
to note, however, that the English philosopher does not have in mind the
knowledge of the thinking substance, but of the person. In the currently
proposed reading possibility, Descartes, in turn, would have the thinking
substance itself in mind.

Looking back to the above passage (Descartes, 1973, 256), it can
be understood that the condition of the knowledge of the thinking sub-
stance would be the awareness of particular mental states, i.e. the knowl-
edge of their modes and attributes. While one thinks, it is impossible not
to grasp the thinking substance. Therefore, attributes could reveal it. In
this way, the thinking substance could be known through modes and at-
tributes. However, as mentioned above, it is critical to answer whether

144 knowing the modes and attributes would actually be knowing the sub-
(I) stance. Consequently, it is necessary to clarify whether, in the Cartesian
conception, the substance is determined by its properties—its modes and

attributes—or whether it is a subject of inheritance, devoid of properties,
and which is beyond its modes and attributes. The problem discussed in
this article arises exactly at this point, since none of the solutions manage
to clarify how the thinking substance can actually be known.

In the case where we infer existence from modes and attributes,
as Descartes states in the “Seventh Objections” (1904, p.518), we have
the reading suggested by Rocha (2006), Aubenque (1999) and Beyssade
(1997), which was analyzed in the first section (“Knowledge of modes
and attributes and knowledge of the thinking substance”). This reading
suggests that the substance could only exist based on its modes and at-
tributes. However, this implies that the substance depends on its modes
and attributes, just as these depend on a subject to exist. Afterwards, it
would not be clear how the thinking substance would be known based
on its modes and attributes: either it is something beyond its properties,
and for such a reason it would not be possible to know it in fact; or it is
its modes and attributes, and thus it is not clear why Descartes would
have resorted to another notion to classify this entity. To support such
an interpretation, his followers must, without delay, resort to different
explanations that Descartes provides in later writings, such as the Prin-
ciples of Philosophy (1644) and the Notae in programma (1648). In these
writings, Descartes explains the difference between the real, modal and
reason distinctions, further stating that all substances are composed of
a single essential attribute, which is responsible for fully determining the
nature of the substance (Descartes, 1905, pp. 26-32, 342-369). It is neces-
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sary to emphasize that these clarifications are not found in the text of the
Meditations or in the set of Objections and Answers. For this reason, it is
not possible to argue, based on them, that Descartes understood that clear
and distinct knowledge of the thinking substance was possible, or that the
philosopher explained how such knowledge would occur. Assuming this
position, clear and distinct knowledge of substance is always forbidden:
either because it is the result of judgment or inference—which occurs
before the supreme deceiver hypothesis is suppressed—or because there
would indeed be no substance beyond the modes and attributes that are
clearly understood.

The second case, that a reflective perception accompanies each act
of thought and allows self-knowledge, also causes problems. The main
thing is that the thinking substance, known as something that accompa-

nies each of the modes of thought, is an entity that cannot be objectively 1 15
known. However, this position seems better founded because it does not ’\C)
appeal to the identification between attributes (and/or modes) and sub- I

stance, something that Descartes apparently does not support. Laporte
(1988) is probably the most notable proponent of this interpretation. In
the interpreter’s eyes, Descartes understands that knowledge of the es-
sence of the thinking substance is, in fact, clear and distinct. Their paths
and attributes are known. Thought, as the essence of substance, exists and
is clearly perceived through intellectual intuition. It is also possible to dis-
tinguish clearly what constitutes the thinking substance from what does
not constitute its essence. From this certain and evident knowledge, it
becomes possible to have the idea of an entity that keeps in itself such
properties (pp. 178-179, 190). However, accepting this interpretation, we
must accept that the thinking substance is not clear or different for the
human spirit, as understood by Laporte himself:

The substance, in its intrinsic reality, always remains extra intellectum.
What! Even the thinking substance? — Apparently, Descartes’s formu-
las do not allow exceptions. —But does Cogito ergo sum “immediately”
reveal the substance of thought to us? Yes, in a sense, but not entirely
reducible to thought. If the two terms were exactly the same, why would
Descartes insist so much on maintaining, to designate the soul, the ex-
pression he thinks? And does the necessary connection that ergo makes
between the two terms not have as a counterpart the distinction bet-
ween them based on an in re basis? Let us not forget that Cogito brings
into play not only thought, but a reflection on thought (p. 191).

Given this conception, substance cannot be fully identified with
its attributes and modes. On the contrary, substance is an entity beyond
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its properties and can exist by itself. However, all that the human intel-
lect can perceive clearly and distinctly are the attributes and modes of
a substance. The substance falls outside the realm of human knowledge
(pp- 191-192). In other words, Laporte argues that there is access to the
thinking substance to the extent that it is revealed to our epistemologi-
cal capacity, although it does not exist objectively and effectively in its
attribute—even if we understand thought as the essential and principal
attribute of this substance. Therefore, objective existence could only oc-
cur outside of comprehension.

As meditation VI reveals to us, the faculty of knowledge that exists in
the human being is finite and limited."” Descartes makes it clear that “man
being a limited thing, he has only limited perfection” and, therefore, the hu-
man being cannot know everything (Descartes, 2004, p. 181). Thus, while

146 meditation II explains that knowledge of thought and its modalities is with-
(I) in the reach of understanding (p. 51), as well as the ideas that represent the
world (p.177-179), objective realities—things—are not known. We grasp

ideas and not things (p. 179). Only then does thought come to the thing.
And what is the thinking substance? One thing he thinks, res cogitans (p. 51).

As much as Descartes attempts to unite the domains of being and
knowledge, there is an insurmountable gap between the thing itself and
thought. Consequently, knowledge of the thinking substance is not clearly
explained in the Meditations, precisely because Descartes deals with this
gap. Sometimes it refers to the knowledge of the substance, sometimes to
its ontological status. Faced with this ambiguity in the treatment of sub-
stance, it is possible to better understand why Descartes reveals himself
pressured by the questions that arise around the knowledge of the think-
ing substance: it is possible to attain a clear and distinct knowledge of the
substance’s essence, but not of its existence. Knowing and being are not the
same, despite being similar. In Meditations and Objections and Answers,
however, Descartes is unable to explain this distinction clearly and, there-
fore, philosophical discussion ends up guided by the difficulty of his em-
piricist critics in recognizing the distance between the evidence of thought
and the evidence and the ontological treatment of the thinking substance.

The difficulties and confusion of his readers probably led Descartes
to more explicitly configure the doctrine of knowledge of the thinking
substance in later writings. Given this, we were also able to explain the
preference of interpreters to consider the Principles of Philosophy as a key
text to address this issue. The Meditations clearly reveal dark and confus-
ing passages, which become even more confused when we address the
answers formulated to their critics.'
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Conclusions

Considering the doctrine of the Meditations and the explanations offered
by Descartes to Gassendi and Bourdin about the knowledge of the thinking
substance, we can conclude that, in the text of 1641, Descartes fails to ex-
plain clearly how the knowledge of the res cogitans occurs. The ambiguity
arising from the comparison of extracts on the thinking substance occurs
because Descartes does not clearly demarcate the epistemological and
ontological scope. In trying to determine that knowledge of the thinking
substance confers intelligibility to his entire epistemological project, the
philosopher neglects the insurmountable explanation between essence
and existence.

Substance, ontologically speaking, is independent and can exist

by itself. It is precisely existence that distinguishes substance from its at- 1 é]
tributes (Laporte, 1988, p. 189). Finite substances are capable of existing “\C)
independently of other substances and, consequently, of any mode, attri- XL

bute, or property. Therefore, taking an Aristotelian position that the sub-
stance has its nature determined by its attributes and modes is incompat-
ible with the ontological independence of the substance (Laporte, 1988,
pp- 177-178; Glouberman, 1978). However, when it comes to the knowl-
edge of substance, another element comes into play: human understand-
ing. Given the finitude of understanding, it is not possible to extrapolate
what is in thought and, therefore, epistemologically speaking, what can
be known about the substance are its modes and attributes, whose knowl-
edge is clear and distinct, revealing also the existence of a substance, even
if it is not fully known.

From a Platonic conception, we can understand that Descartes be-
lieves that it is entirely possible to attain thought, but not that which ex-
ists in itself. Let us return here to one of the answers offered to Gassendi
regarding the knowledge of the thinking substance:

I wanted to show how its substance manifests itself by accidents and
to what extent its perception, when it is clear and distinct [reflexa et
distincta] and when an exact reflection has made it manifest to us, di-
fters from the vulgar and confusing perception (Descartes, 1973, p. 256)
(italics added).

In that passage, Descartes explains that it is the attributes of the
substance that can make it manifest to the human spirit and that is his
intention. Going beyond this knowledge is impossible for understand-
ing, however, given the clarity and distinction with which we know such
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attributes; it is possible to find good reasons to accept the existence of
the thinking substance. Margaret Wilson (2005, p. 88) considers that the
conclusion that the mind is not transparent in itself would be to recog-
nize that there is a certain deception of the mind itself. However, that is
not the case. If Descartes says that everything in his mind is transparent,
we emphasize that what is transparent is what is in the mind (Descartes,
1904, p. 107)—such as ideas, thoughts, etc.—and not the existence of the
thinking substance. Descartes’” theory suggests that the mind cannot be
known as a concrete substance, i.e. as a complete existence. The essence of
the mind remains intelligible to itself.

This distance between being and knowledge, far from being a
problem for Cartesian philosophy, is constantly highlighted. In the “Sec-
ond Answers,” for example, Descartes makes clear that the certainty pres-

148 ent in the Meditations refers to human certainty, which confers a firm
(I) persuasion that cannot be suppressed (1973, pp. 222-223). For Descartes,
the thinking substance, being something concrete, real—and not a mere

abstraction made of its attributes—cannot be known ontologically by the
intellect. Therefore, we believe that in Meditations—and in all Cartesian
philosophy—the knowledge of the thinking substance is obscure: it can-
not occur in ontological terms.

Notes

1 Originally published in 1641. The passages quoted here belong to the bilingual edi-
tion of the Meditations translated into Portuguese by Fausto Castilho.

2 Throughout the manuscript, the terms res cogitans, thinking substance, soul, mind,
and I, are used interchangeably. These words are intended to designate what per-
forms the activity of thinking and has thought as an essential attribute.

3 The clearest definition of substance is presented in the third meditation (Descartes,
2004, p. 89). While God is the infinite substance “that exists by itself,” the mind and
body are finite substances that are only “capable of existing by themselves” In the
Geometric Exposition accompanying the responses to the second objections, Des-
cartes (1973) presents his definition of substance: “Everything in which he resides
immediately as in his subject, or by which there is something we conceive, i.e. any
property, quality or attribute, of that which we have in us as a real idea, is called
Substance. We have no other idea of substance taken with precision, except that
it is a thing in which there is formally or eminently what we conceive, or what is
objectively in some of our ideas, since natural light teaches us that nothing can have
no real attribute” (p. 235). For an introduction to the subject of substance in Medita-
tions, we suggest the works of Vere Chappell (2008, pp. 252-253,257-259) and Jorge
Secada (2006). For more critical works on the subject, we suggest the texts of Jean-
Marie Beyssade (1997) and Anat Schechtman (2016), which address the problem of
the coherence of the uses of the term “substance” in Cartesian works.
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As an introduction to the discussion on the discovery of the thinking substance and
its nature in the meditative itinerary, the classical work of Martial Guéroult (1953,
pp. 53-62, 63-67) is suggested.

Regarding the discoveries made in the second meditation, the introductory work of
Marleen Rozemond (2006, pp. 49-54) is suggested.

Note here the existence of a discussion, in secondary literature, on what stage of the
meditative itinerary Descartes effectively demonstrated that thought is the essence.
As to why this discovery is possible only in sixth meditation, Stephen Schiffer’s ar-
ticle is suggested, especially the third and fourth sections (Schiffer, 1976, pp. 31-43).
Locke presents his theory of personal identity in the chapter “On identity and diver-
sity” of the second edition of the Essay on Human Understanding (1694/1999). For
the philosopher, consciousness produces personal identity. It is precisely in this re-
turn to oneself permitted by conscience, according to the philosopher, that a person
discovers his identity (p. 443). A person discovers his own continuous existence, as
“the same person,” through the faculty of consciousness. Olaya et al. (2018) present
an interesting discussion on how to know one’s mind in Lockean philosophy.

In the meditative itinerary, Descartes relies on the activities of consciousness that
are understood as true. In fact, the meditator develops the course of Meditations
based on assumptions such as, for example, “I am aware of what I think”, “T am
aware of doubting” and “I am aware of perceiving clear and different ideas”. To be
conscious is to know something about one’s own mental phenomena. For a detailed
study of the notion of consciousness in Descartes, we suggest reading the work of
Emmanuel Faye (2012).

This difficulty contains, in itself, another problem: while Descartes (2004) actually
states in the second meditation that thought is an attribute of the soul and that
“he alone cannot be separated from me” (p. 49), nowhere in Meditations thought
is defined as an essential attribute of the thinking substance. This thesis will only
be established in the Principles. Therefore, in the Meditations it is not clear that
thought determines the nature of the substance and thus appears as a necessary
and sufficient condition for a thing to exist and be known. In this sense, to make the
doctrine of Meditations intelligible, these interpreters need to resort to other texts
of the Cartesian corpus. Consequently, even if this reading thesis is supported, it
would not yet eliminate the hypothesis that is raised in this article: in the Descartes
Meditations it does not clarify to what extent we know the thinking substance.

It is recognized, however, that the question of the extent of the Cartesian doubt is
subject to discussion. Are all the operations—for example, the senses, memory, and
reason—and all the contents—for example, mathematical truths—of the mind at
the end of the first meditation? Some argue that Descartes maintains confidence in
the operations of reason and mathematical truths in the second meditation, merely
questioning the reliability of the senses and memory (c¢f. Kennington 1971, p. 442;
Grene 1999, p. 561; Larmore 2006; 2014, p. 54).

Still grappling with questions about the thinking substance, Descartes (1973) res-
ponds to Gassendi by stating that “I did not add that the spirit was not extensive
to explain what it is like and to make its nature known, but to warn that those who
think it is extensive are deceived” (p. 282). This passage, however, does not purport
to indicate that Descartes’ goal is not to explain what the thinking substance is, but
only to emphasize that its essence is not composed of extension, which is indispen-
sable for Descartes’ dualistic doctrine to be established successfully. In this regard,
the work of Rocha (2006) is suggested.
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12 Bourdin, in his objections, distinguishes between the notions of mind and soul.
This distinction is not thought to be relevant to the topic covered in this article.

13 Vinicius Freitas (2021, pp. 406-408) argues, in another article, that Descartes’ pro-
cedure regarding the first discovery—the very existence of the meditator as a thin-
king thing—is consistent from an epistemological point of view.

14 It can be conjectured, based on rule VIII of Rules for the Guidance of the Spirit,
that Descartes (1999) here intends to argue that “no knowledge can precede that of
understanding, for upon it depends the knowledge of all else, and not the other way
round” (p. 51) and not that the number of known attributes corresponds to a grea-
ter understanding of the substance. Regarding Gassendi’s objection that knowledge
of extensive objects could not lead to knowledge of the mind and Descartes’ res-
ponse, we recommend the works of Margaret Wilson (2005, pp. 81-88) and Ted
Schmaltz (1992).

15 Originally published in 1674 (books I,II and III) and 1675 (books IV, V and VI). We
use Plinio Smith’s (2004) Portuguese translation of selected parts of the Recherche.

16 Knowledge of the modes of the thinking substance is produced by a mental process

150 called by the philosopher “consciousness” (conscience) or “inner sensation” (senti-
(’ ) ment intérieur). In his opinion, mental phenomena could only be felt, therefore, the
] intellectual apprehension of the self would not be possible. Malebranche repeatedly

reinforces his epistemologically negative perspective on this knowledge. In this
regard, we suggest reading the works of Jacques Paliard (1941), Tad M. Schmaltz
(1992; 1996) and Stephan Nadler (2011).

17 Ana Sousa (2023) argues, in another article, that this conception is present in all the
works written by Descartes, which would determine the entire Cartesian philoso-
phical project.

18 Such darkness is truly contrary to the Cartesian spirit and its pedagogical doctrine
(cf. Gutiérrez Pozo, 2023).
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Abstract

Ethic formation faces the challenge of being understandable for students, but, above all, of being expressed in
their own ways of understanding and discussing their lives, in order to be relevant. One especially attractive form
among children and young people is audiovisual communication, whose formative potential has been usually
understood in instrumental terms, when not absolutely denied. This article presents a phenomenological proposal
to dialogically elaborate in the classroom the problematization of duty centered ethics, as it is dramatized in two
Japanese animation productions (“anime”). In first place, it discusses phenomenologically how to understand
the formative potential of the experience of watching an animated narrative. In second place, it claims that
the phenomenological reinterpretation of the categorical imperative can overcome its disconnection from the
affective dimension of the ethical subject and its factual contexts of action to focus on the caring of the human
condition of vulnerability. In third place, it shows how the previous discussions are elaborated in two “anime’,
which allow students to experientially involve themselves in these ethical interpellations and offer teachers the
opportunity to embrace their students insights in a dialogical learning experience understood narratively. It
concludes summarizing the opportunities and challenges presented to teachers from this perspective of the
meaning of audiovisual creations in the education activity.
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Resumen

La formacion ética enfrenta el reto de ser comprensible para los estudiantes, pero, sobre todo, de
formularse desde las formas de comprender y discutir sus propias vidas, para que les sea relevante.
Una de esas formas especialmente atractiva entre nifios y jovenes es la comunicacién audiovisual,
cuyo potencial formativo ha sido comprendido usualmente en términos instrumentales, cuando
no negado absolutamente. Este articulo presenta una propuesta fenomenoldgica para trabajar
dialégicamente en el aula la problematizacion de una ética centrada en el deber, tal como es
puesta en escena en dos productos de animacién japonesa (“anime”). En primer lugar, discute
fenomenoldgicamente como comprender el potencial formativo de la experiencia de ver una
narracion animada. En segundo lugar, argumenta como la reinterpretacion fenomenoldgica del
imperativo categoérico puede superar su desconexion de la dimension afectiva del sujeto ético y sus
contextos facticos de accidn para centrarse en el cuidado de la condiciéon humana de vulnerabilidad.
En tercer lugar, muestra como las discusiones anteriores son elaboradas en dos “animes” que
permiten que los estudiantes se involucren vivencialmente en estas interpelaciones éticas y que los
docentes puedan acoger sus vivencias en una experiencia dialdgica de aprendizaje comprendida
narrativamente. Concluye recapitulando las oportunidades y exigencias planteadas a los docentes
desde esta clave de lectura del sentido de las creaciones audiovisuales en la actividad educativa.

Palabras clave

Educacion, fenomenologia, ética, estética, animacion, vulnerabilidad.

Introduction

The topic discussed in this article is the ethically formative potential of
narratives, considering the different forms it assumes in a given cultural
community. The specific object of study is an audiovisual narrative incre-
asingly popular among Latin American audiences and globally: Japanese
animation or “anime”. It aims to offer an updated understanding of the
ethical potential of this form of cultural consumption, oriented by the
pretension of aesthetic enjoyment to strengthen the attractiveness and
practical relevance of the formative activities in the classroom.

The research intends to update and strengthen ethical training as
one of the most urgent challenges in contemporary societies. It is known
in educational institutions that this training is not limited to achieving
the understanding of concepts and ethical criteria, but aims to move daily
certainties, promote critical dialogs and move to renewed solidarity ac-
tion (Nava Preciado, 2022). This pretense presupposes that ethical chal-
lenges and discussions are already present in that daily life and that one
of the roots of the problem is not to notice them. For this reason, Husserl’s
phenomenology has been selected as a perspective for this discussion,
whose understanding of the relationship between life and ethical reflec-
tion will clarify how the aspiration to articulate in a unitary narrative the
avatars of personal history can be fed and oriented by immersing oneself
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in contemporary audiovisual narratives, such as those considered in the
proposed topic.

The main idea to defend is that a pertinent understanding of mean-
ingful narratives for students allows better attuning to how they live their
current ethical challenges, making it possible to generate dialogs that al-
low sharing, enriching and orienting those experiences with the help of
the teacher. The importance of the subject is not limited to an opportu-
nistic use of the conjunctural popularity of the consumption of “anime”,
but it responds to the attempt to fully understand - both teachers and
students - the value of the innovative aesthetic and narrative quality that
has reached in productions where relevant aspects of the human experi-
ence are captured, while continuing to constitute entertainment products.

In this sense, the current issue is that it is articulated with the

broader attempt to pedagogically take advantage of the universe of aes- 125
thetic creations — whether audiovisual, literary or scenic - that has fed ’\C)
humanist education in recent centuries and that can continue to do so Ie

today, provided that it is understood, along with contemporary creations,
from an ethical and aesthetic sensitivity in a dialogic key.

To this end, the descriptive-interpretive methodology of Husserl’s
phenomenology has been chosen, because it allows to notice the speci-
ficity of, on the one hand, the ethical potential in the experience of see-
ing these “animes” and, on the other, the formative dialog that can be
generated within its narrative articulation. As explained in the following
section, the phenomenological perspective places the researcher in the
point of view of the subject who lives an experience to describe its struc-
tures and dynamics, in which the particular sense of what is experienced
is constituted. The aim is to analyze the experience of seeing an animated
narrative to specify how it relates to the experience of pretending to give
a sense to one’s existence, giving reason to it narratively. The results of
the analysis constitute, at the same time, resources for this pretense of
ethical maturation: the descriptions and interpretations produced pre-
tend that the experimenting subject recognizes himself in them and
can, thus, become more responsible for them. In this sense, as Husserl
expressly formulates (2002), phenomenology is understood philosophi-
cally as a project of educational and cultural renewal that seeks to in-
corporate in its critical and creative dialog to ever wider sectors of the
human community. Likewise, this article offers, as part of its results, the
basic analysis of two “animes”, as a replicable model for the ethical inter-
pretation and discussion of cultural creations. As model examples, they
can and need to be enriched by teachers according to the vital contexts
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- phenomenologically discernible, as discussed below - in which they
develop their activity.

This effort to make ethical training more meaningful by appealing
to popular audiovisual narratives faces some starting objections. First, it
could be pointed out that it confuses a didactic problem with a properly
ethical discussion: it would only be proposing examples closer to the stu-
dents and, far from recovering the value of narratives, it would be instru-
mentalizing them. Second, if indeed the questioning and reorientation
of life involves an inescapable narrative dimension, it would seem that it
compromises the claim of universality of ethical duty and reduces it to
the conditionality of practical prescriptions according to the situation.
Third, instead of promoting critical thinking, it (mis)treats adolescents
and young people condescensively by offering them a simplified ethic

156 that they could consume from the hegemonic media.
(I) The structure of the argument responds, from phenomenology, to
these possible objections to show how they can help generate and guide

formative ethical dialogs from the discussion of two “animes”. First, it will
show the need for a renewed understanding of the relationship between
contemporary audiovisual narratives and their audiences. It will phenom-
enologically base this understanding by exposing how it is rooted in the
ability of aesthetic experience to renew the process of formation originat-
ing from the personal self and its community integration, committing
it ethically. In a second moment, this ethical perspective will be based
on the phenomenological interpretation of rationality and the categori-
cal imperative, where the irreplaceable role of affectivity and attention to
the factual contexts of action for ethical maturation is recovered. It will
clarify how this ethical growth of the self maintains the relevance of duty
within the greater horizon of caring for human vulnerability. In a third
moment, it will show, through the discussion of two “animes”, how the
concepts, criteria and orientations clarified in the previous sections can
be worked dialogically in the classroom taking advantage of the narrative
space they open. In conclusion, it will summarize what this proposal re-
quires of teachers in the effort to ethically train their students.

The ethical potential in the aesthetic experience
of watching animation

This section starts from problematizing a current understanding of the
experience of audiovisual narratives in mass media, to clarify, from a
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phenomenological perspective, how it is not limited to a passive recep-
tion, but it requires the active participation of its viewers to make sense.
After specifying the specific form of participation required by animated
storytelling, it will show how the aesthetic character of this experience, by
reupdating the ability to learn to perceive the world with meaning, offers
an opportunity for personal renewal and, with it, for ethical growth. From
this perspective, it is proposed that the relationship between academic
research of audiovisual narratives and their training pretensions requires
deepening their understanding of ethics.

Research on the power of audiovisual media has produced in the
last century illuminating perspectives to better understand the phenom-
enon of its consumption and its possible influence on the public. A dra-
matic reference in this research was the propagandistic use of media such
as that suffered by members of the Frankfurt school with the rise of Nazi
totalitarianism. The attempt to reduce the public to a single ideologized
mass was shown, however, as a complex phenomenon. Even before the
cultural studies conducted by the Birmingham school highlighted the
ability of audiences to resignify the hegemonic communication flow. Au-
thors such as Walter Benjamin (1989) knew how to warn in new audiovi-
sual media unprecedented possibilities for their viewers to generate their
own dynamics of recognition and awareness.

Nevertheless, a vulgarization of critical theory persists to this day
in a kind of “hypodermic needle theory” that assumes a direct causal re-
lationship between the mass reach of audiovisual media and the behav-
ior of the individual viewer. Researchers who initially started from the
idea of causation, such as Harold Laswell or Paul Lazarsfeld, concluded
by theoretically and empirically refuting their main assumptions (Otero,
1999). Three of them are especially relevant: that a decodable message can
be uniquely identified by the receiver in the same terms as it was coded
by the sender; that by studying a presumed effect one can distinguish the
media influence from other influences of the environment; and that the
viewer’s experience is strictly individual, alien to mediations such as fam-
ily, local community and other groups of belonging. Despite these clarifi-
cations, research is still being read and published today that identifies the
consumption of film, television or video games as a direct cause of sex-
ist, racist and, in general, violent behavior. Problematizing this prejudice
does not mean denying that there is any influence, but it does mean ques-
tioning determinism in its individualistic and passive conception of the
viewer. This theoretical and empirical discussion in the communication
sciences can be enriched with the phenomenological discussion of the

Sophia 37: 2024.
© Universidad Politécnica Salesiana del Ecuador

Print ISSN:1390-3861 / Electronic ISSN: 1390-8626, pp. 153-179.



Phenomenology of audiovisual narrative for an ethical formation employing “anime”

Fenomenologfa de la narracién audiovisual para la formacién ética empleando el “anime”

fundamentals of the experience of seeing an audiovisual narrative and,
specifically, of an animation.

Phenomenological methodology requires putting in brackets (ep-
oje) the assumptions of theories and beliefs about this experience, plac-
ing the researcher in the perspective of the first person who is living it
(reduction), to clarify how his object appears and how he apprehends it
(Zahavi and Gallagher, 2013). This attention to the appearance (phenom-
enon) allows us to confirm that the subject of the experience does not
seek or care for any supposed message, but is guided by a specific inten-
tion to immerse himself in that animated narrative. In phenomenological
terms: it is not oriented by a cognitive intentionality, but by an aesthetic
intentionality that subordinates it (Casallo, 2021). In this aesthetic atti-
tude, the intention is not directed to the what appears but to the how it ap-

158 pears sensitively captivating and immersing him in that imaginary world.
(I) Other possible attitudes, such as natural-scientific, also address how to
appear, but mathematically objectify it, while the aesthetic attitude serves

no further interest: it concentrates and surrenders on the enjoyment of
appearing sensitive by itself. The aesthetic attitude is then configured
around an affective-valuative intentionality, although it also integrates the
cognitive and practical.

This configuration takes different forms, depending on whether
one listens to an oral story, reads a novel, etc. (Ong, 1996). For the experi-
ence of seeing an animation, phenomenological analysis seeks to iden-
tify the specificity, both of the appearance of the audiovisual narrative,
and the correlative dispositions and capabilities that it activates in the
viewer. It is assumed that although we talk about waching an animation,
it is a different experience than the daily perception of the objects that
surround us. Remaining in mere perception, a photograph could be de-
scribed as a paper covered with irregular spots, or an animation as pixels
whose brightness and color change continuously on the screen; and, how-
ever, in the photographic image the portrayed family itself is recognized
and in the animated image it is possible to immerse itself in a cyberpunk
drama. Something is noticeably absent in the picture. Husserl (1980) dis-
tinguishes perceptual consciousness from image consciousness, where
the latter is directed at the articulation of three objects: the image thing
(the photographic paper, the screen), the image itself, and the existing or
fictitious referent that the image brings into presence. However, the expe-
rience of the photographic image and the animated one assume specifi-
cally different forms. Despite being a still image, the photograph of a rag-
ing sea or a dancer jumping allows to experience the movement because
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visual perception does not involve only the eye activity but the integrity
of the living body of the subject. This living corporeality is not only sen-
sitively receptive but capable of movement in relation to the surrounding
world. To perceive is to attune bodily to that surrounding world (Abram,
1996) and, in particular, to the portion of the world that is present in the
image. If in photography movement occurs in a potential form, in ani-
mation the images move effectively and the subject learns to recognize
and enjoy three-dimensional scenarios, characters and actions brought to
the two-dimensionally presence. He also learns to understand and follow
the spatial-temporal continuity articulated through the richness of au-
diovisual language (angles, planes, camera movements, etc.) with its own
narrative possibilities (ellipsis, prolepsis, analepsis, etc. executed through
editing) and aesthetics (lighting, photography, actor direction, makeup,

characterization, etc.). Unlike other forms of audiovisual storytelling, ani- 12,9
mation opens from drawing that serves as a material basis for the image ’\C)
thing, world possibilities inaccessible to live action productions. Just as I

one can recognize human characters living through a shocking drama
even though their bodies are drawn only with schematic strokes, one can
also accept expressions, athletic feats, and deformations — when, say, a
stone crushes and flattens a character who then stands up and walks - as
plausible, even though they would be impossible in the everyday world.

As Dufrenne (1989) points out, the aesthetic object is given as a
world or, rather, as an atmosphere of a world whose incompleteness must
be supplemented by the active participation of the spectator. This task, far
from taxing the experience, makes it more provocative and enjoyable. In
fact, the expressiveness of animation, the more it tends to be schematic
and does not care about detail, demands from its participants a greater
participation (McCloud, 1994). Although the experience of all audiovi-
sual narration presupposes the entertainment with all the corporality and
affectivity (Sobchack, 1992), this participation can be even more intense
in certain narratives focused on the body and the action, compared to live
action productions (Ortega Brena, 2009). A phenomenology of the expe-
rience of the animated image escapes the objective of this work, but this
brief sketch allows us to warn that the subject is not a mere spectator, but
actively participates in the emergence of the animated image in which he
immerses himself affectively and valuatively. The subject can learn to im-
merse himself in these alternative worlds of experience because by par-
ticipating in his constitution of meaning he recovers and reupdates his
own process of personal self-constitution in which the everyday world
began to appear to him with meaning.
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The subject can experience the world with meaning because in his
early childhood he was able to learn to perceive it thanks to others with
whom he interacted, even before learning to speak. This pre-linguistic
intercomprehension is the shared openness to the world, as receptive and
creative affectivity that makes possible all forms of experience and knowl-
edge (Gazmuri, 2022). In the strict sense, the newborn is only gradually
becoming able to recognize himself as a self as his surrounding world
becomes meaningful in its experiential life thanks to the mediation of
others. This gradual discovery is not, in this first stage of life, a theoreti-
cal task; rather it has a fundamentally valuative and practical sense. The
infant discovers desirable, sharp, bitter, bright, unreachable objects, etc.
Although he cannot name them as such, he lives them from that feeling
that constitutes in him a skill. This capacity of the self presupposes his

160 bodily self-identification: he not only has a body, but is living corporeal-
(I) ity (Husserl, 1997). This self-identification is based on bodily interaction
with other personal selves. Those who cared for him by cleaning, shelter-

ing and, above all, caressing him, allowed him to differentiate the experi-
ences of being touched and touch, constituting his bodily experience as
that of a personal self that waits, grabs, desires, enjoys, fears, etc. in rela-
tion to others with whom he shares a world. Learning to experience that
world is only possible, from its inception, on an intersubjective horizon.
If in its early childhood the self constitutes itself in its coming out
of itself mediated by the others that is discovering a world with meaning,
its subsequent personal growth extends this movement of self-decentral-
ization. The surprises, conflicts and failures he encounters in his daily life
reveal an increasingly wide and differentiated world that challenges to a
lesser or greater extent his self-understanding as a personal self. Thus, the
actions and the increasingly complex projects that he can articulate only
make sense from an often implicit pretense about who he would like to
be and how he would like to live (with). Maturing ethically implies the
possibility of giving an integral sense to the history of one’s life (Husser],
2002). This possibility of assuming the whole of what has been lived can
be formulated through philosophical discourse or, more usually, captured
narratively (Capek, 2017). On a daily basis, the subject gives reason of
himself before others narrating himself; thus, he also occasionally faces
situations that question him personally by destabilizing that claim about
who he aspires to be. Although one can live by giving scattered answers,
it is also possible to mature personally by striving with one’s actions to
articulate a coherent narrative of one’s life—where there can be so much
renewed constancy, gradual nuances, or radical changes—in which the
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self can recognize itself. To be increasingly able to give an informed ac-
count of that narrative is to be able to respond—in actions and words—to
oneself and to others for one’s life; i.e. to be ethically responsible. Hence
the importance of aesthetic experiences in which the self is captivated by
other narratives that are confronted with theirs because the ability to live
with meaning in the world is put at stake in both.

Likewise, Nussbaum (2010) highlights the importance of the learn-
ing experience in the arts and humanities as an ethical culture of leaving
oneself to other ways of feeling and understanding the world, without
trying to reduce them to a single discourse. He explains, from Winnicott’s
psychoanalytic perspective, how aesthetic experience updates the child-
ish capacity to constitute a transitional space where the harshness of re-
ality and the desires of the ego can be symbolically mediated. Literature

and, in particular, the classical Greek tragedy would be the paradigm of 1 g 1
the space where the challenges of human freedom and vulnerability can “\C)
be contemplated and assumed. Although the audiovisual narratives are A

not considered by Nussbaum nor by some more recent readings of his
proposal (Gazmuri, 2022), the communication dynamics that it generates
do offer their own possibilities to address these same challenges.
Literature, like other arts, generates dialogs where the empathic
exercise of leaving oneself highlighted by Nussbaum is prolonged. Today,
those who enjoy animations communicate more and more intensively
thanks to the development of digital media in recent decades. In addition
to reviews, recommendations, critiques and discussions, this communi-
cation materializes in images, either reproduced or created from the orig-
inal animation. Thus, the drawings of characters and scenes extend from
animation to screensavers, posters, notebook covers, backpacks, etc. In an
even more radical sense, cosplay is not limited to “disguising” a character,
but takes on the challenge of effectively embodying it and showing itself
this way to others. As in this bodily entertainment between fiction and ev-
eryday life, digital and face-to-face interaction are articulated in meetings
such as conventions, fairs or shopping centers where it is found that the
consumption of animation, like that of other cultural products, exceeds
the merely economic. Research on cultural consumption shows how it
is guided by expectations of identity fulfillment and recognition, often
because these are not met in the immediate surrounding world (Huber,
2002). Thus, the community of fans of an “anime” can offer an experi-
ence of closeness and more satisfactory recognition than physically closer
spaces such as family, neighborhood or school. The personal participation
required by the experience of seeing an animation is socially concrete in
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a shared capacity of resignification that is only understood in relation to
the local context and, in particular, with its possibilities or limitations for
its recognition. On this intersubjective horizon, one can appreciate the
relevance of animated adaptations of classics of European or Asian cul-
tural traditions that are now enjoyed by audiences who may not yet have
approached their texts (Rosain, 2021). Ristola (2021) shows, on the other
hand, how the graphic articulation of certain “animes” of science fiction
allows the participation of the public in a critical deconstruction of their
narratives. The phenomenological clarification of these possibilities of
specific criticism and resignification of the intersubjective nature of the
experience of seeing an animation serves as a basis for its research from
the communication sciences and, in particular, for its dialog with educa-
tion, in order to take advantage of its formative potential.

162 Unfortunately, the suspicion or purely instrumental assessment of
(I) the audiovisual narratives persists. The reason is not a purely theoretical
deficiency. In the last century, Umberto Eco (2006) found in the approach

of European academic institutions to the entertainment products of cul-
tural industries a poorly disguised attitude of superiority, both in those
who tear their clothes in the face of the degradation of the “true” culture,
and in those who, at the opposite extreme, celebrate its dissolution in the
rise of popular culture. In reality, by discarding a priori the resignifica-
tion capacity, the public shows that in order to self-affirm their cultural
authority, they need to presuppose their position of epistemic and ethical
advantage compared to a public presumably unable to clarify themselves
about the meaning of their practices (Nugent, 2016). In contrast, research
such as Martin Barbero’s (1987) on Latin American soup operas shows
the importance of understanding the meaning in which audiences live
their experience. From this phenomenological perspective, soup operas
do not appear as simplistic products designed to fit an under-educated
audience trapped in romantic, macho, racist ideologies, etc. It allows us to
appreciate how their narratives offered shared themes and categories to
millions of migrants when they needed to establish links of communica-
tion and recognition, no longer in their traditional cultural communities,
but in large cities. As Nugent (2010) points out:

The mass media have allowed the dissolution of traditional monopolies
of knowledge and the legitimization of public opinion. The possibilities
for mass participation and the importance gained by persuasion at the
expense of obedience have taken place in a context of broadening the
coverage of public education services and audiovisual media (p. 60).
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Understanding the experience of “anime” requires considering
how the theoretical approaches of the researcher or, more specifically the
educator, are placed in relation to the ability of the audience to give mean-
ing to their experience, because their understanding of the ethical is also
configured to form ethically.

This first section has shown, from a phenomenology of seeing an
animation, that animated narratives not only have an instrumental value
for training, but, as aesthetic objects, offer the possibility of enriching the
experience of the world and the subject as a personal self called to grow
ethically. Taking advantage of this training potential requires showing
how this ethical perspective can maintain its normative dimension, al-
though it is rooted in the particularity of personal experience.

Phenomenological recovery of affectivity
and practical contexts

This section delves into the phenomenological understanding of rationa-
lity and the ethics used above, to show how it allows a reinterpretation of
the categorical imperative that, by incorporating the affective dimension
and the relevance of the factual possibilities of action, endows the for-
mal duty with guiding content, moving it to its concrete realization. This
concretization takes the form of the care of vulnerability, as a founding
condition of the ideal self and telos of a human ethical community.

The previous section exposed how the personal self is only con-
stituted as such by its gradual integration into an intersubjective com-
munity inhabiting a shared world. That world is not, then, a transcen-
dent externality that the subjective consciousness must attain by building
knowledge, but the horizon that makes possible every object of experi-
ence. To that world of life corresponds then, a subject whose rationality
‘admits no differentiation between ‘theoretical’, ‘practical’ and aesthetic”
(Husserl, 2008, p. 308). This phenomenological understanding of ratio-
nality founds its idea of philosophy as science; i.e. as a recovery of the
Western project of a life founded on the evidence of reason. The crisis
of the sciences that Husserl discusses in the eponymous text consists in
abandoning the question for its foundation and meaning to concentrate
on the mathematical formalization for pragmatic purposes. To recover
for philosophy, which also assumed that reductionist self-understanding,
the breadth of the life of reason allows us to clarify how we can under-
stand the possibility of an authentically ethical life. From now on, the un-
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derstanding of rationality, ethics and community life exposed by Husserl
(2002) in his articles for the Japanese magazine Kaizou (“Renewal”) will
be taken as a basis. These are gestated within a long process of reflection
that began with the clarification of the rational character of ethics as a
normative discourse, continued to specify its concretion in the response
to a personal call for ethical maturation in the realization of the common
good, and culminated in an ethics of openness and self-donation in the
absolute values of love (Melle, 2005).

In Kaizou, a rational life is a life in shared self-responsibility in
an ethical community that is realized in a growing self-decentralization
committed to the common good. To be rational is to constantly strive
to be more rational. This self-decentralization is only done authentically
when it is opened to others as others, instead of reducing them to mere

164 egocentric or ethnocentric projections. Phenomenological ethics pre-
(I) supposes the care of otherness whose mediation allows one to recognize
oneself and be surprised in the encounter with others. In this sense, the

personal good as an ethical growth is understood on the horizon of the
common good, as a possibility that the others can be realized in the effort
to be more authentically who they aspire to be. The idea of the ethical
person is thus correlated with that of an ethical community. From this
phenomenological perspective, two discussions can be raised that allow
us to understand the fecundity of the Husserlian reinterpretation of the
categorical imperative for ethical formation.

First, Husserl objects to the understanding of duty implicit in the
Kantian version of the categorical imperative. Kant (2012) could not admit
an affective dimension in the determination of duty, because the particu-
larity of the affections would compromise the unconditionality proper to
the moral, only guaranteed by the universality of reason. Husserl (2020)
objects that moral concepts such as duty, good and, in general, practical
reason only take on meaning from the affective life: action is moved and
oriented by a value founded on affections. This objection can maintain the
normative force of duty because it clarifies the structure a priori in affec-
tive life; thus, it is understood that affections are the origin of moral con-
cepts, but that norms are not simply an induction of factual affective regu-
larities (Crespo, 2017). Husserl shows that just as thought can be judged
by its logical correctness, affective life entails a normativity of its own that
organizes the sedimentation of habits in the self as its personal ways of
letting itself be affected by the world. This a priori character can be for-
mulated in terms of axiological laws; for example, when the value of one
good is added to the value of another (a job is well paid and is personally
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satisfying) or when the value of the former is absorbed by the value of the
latter (although it does not pay well, it performs the person professionally).
Likewise, in contrast to logical laws, there is no contradiction in wanting
one good and wanting another simultaneously (two professional options),
or in suffering the will and not wanting the same object (because it is plea-
surable, but damages health). This a priori character of the affectivity that
animates practical life presupposes, therefore, not only a desire that trig-
gers and guides action, but also a creatively striving in its deployment to
achieve what is desired: to act is to seek a good, attending at every moment
what must be done, how and with what resources. A causal relationship is
established between the world of goods and the activity of the agent which
Husserl (1997) prefers to call motivation, to distinguish it from the causal-
ity of physical phenomena. That world is also integrated by the actions

of others and the events that occur independently of any human action, 1 25
conditioning while enabling their skills. As Husserl explains (2013): “My ’\C)
life is nothing to itself, however, it is united with the lives of others, it is part U

of the unity of community life and reaches, above it, the life of humanity”
(p-302) (the translation is mine).

Secondly, Husserl (2020) argues that it is only possible to perform
the duty—and not to remain only in the formal recognition of its obli-
gatorship—if one understands what its fulfillment may consist of, which
presupposes knowing how to discern ethically the factual possibilities of
action in which the agent finds himself: “In it [the preference made senti-
mentally in the will], one is not aware of one of the practical possibilities
only as a practical good, as well as for the others, but as the best practically
and eventually as the due” (p. 235).

In this sense, the axiological material content of the will not only
drives the action, but guides it to seek the best possible, given the practi-
cal context that is inhabited. This content does not confine ethics to the
repertoire of goods or actions legitimized by a particular community be-
cause the normative dimension of the axiological sphere requires it to
open itself to an increasingly universal horizon. Thus, ethical living is not
limited to formal recognition of duty, but also to its timely fulfillment:

But [the Kantian categorical imperative that is the same for all] for each
one receives its particular content through material motivational situa-
tions, which confer to the acts of the will not only the rationality that is
based on the motivation for authentic values and those respectively bet-
ter, but also the categorical rationality that comes from the categorical
“you” that places the will in the universal context of this individual life
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and subordinates it to a founder “I want to do good” that encompasses
this whole life (p. 255).

For this reason, the person needs to prove his own conception
of a good life as the most valuable in the face of questions arising from
the practical difficulties for its realization, the objections of others or
self-criticism.

The Husserlian reformulation of the categorical imperative of Kant
and Brentano in the form of “Do the best in all your practical sphere of
influence!” (Husserl, 1988, p. 142, in Cabrera, 2017, p. 32), then involves
the responsibility to be permanently clear about the axiologically best and
about the best way to realize it. In this sense, phenomenological ethics
does not rule out any concern for practical rationality as merely instru-

mental to emphasize the importance of affective openness to reality, as

166 p p P Y

C i) certain hermeneutic approaches seem to suggest (Gazmuri, 2022). Taking
l responsibility for action is, simultaneously, committing to personal self-

knowledge to grow in self-responsibility. As already noted, this growth
has as a condition the openness to criticism, confirmations or novel con-
tributions of others.

This communicational accreditation of rationality is not limited to
the need for communication as an instrument of socialization or the oth-
er as a mere interlocutor. The very process of self-constitution originating
from the self takes the form of a self-decentralization in the other, as one
who awakens and orients his incipient skills. In that sense, the other who
welcomes and cares is, strictly speaking, the first self (Hart, 1992). That
care is experienced by the self in emergency as a grace, in the sense that it
does not get it with its effort nor can it yet recognize what it needs. Their
skills, in particular cognition, will be built up from the opening of their
affective and volitional life to care. As Hart explains (1992): “Because the
Other is the first person, the infant knows and is guided by in his capacity
as a person, the Other and the measure of the Other is the standard of his
value” (p. 200) (the translation is mine).

The recognition of the otherness of the other is not limited, then,
to the identification of another subject, but is carried out as the affective
entertainment with whom it is possible to live. In this sense, the grace of
care has as correlate respect for the other; i.e. not only its irreducibility to
the desires of the emerging self, but its model value as that which makes it
possible to recognize itself, guiding the growth of its being and act in the
world (Drummond, 2006). This feeling of respect for the other as a model
that appears for the first time in the caregiver establishes the possibility
of respect for the person in general; i.e. the possibility of appreciating
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the dignity of human otherness and its ability to be and act authentically,
even when it does not always do so and damages itself and others.

This respect for the dignity of the other, then, is understood in ref-
erence to the concrete world where their violation is practically and not
only as a possibility. In that world, the self appears to others in its human
condition of vulnerability, not only in its early childhood but, throughout
its life, in the effort to live a full life with them: “It is an asset to make our-
selves vulnerable that will allow us to recover the world of life as a peaceful
interpersonal world” (Quepons, 2020, p. 9) (the translation is mine). In this
sense, the common good is not only a pantry of shared properties, but the
life of an ethical community whose origin is love and telos (Hart, 1992).
Husserl ethically understands love as the personal self-decentralization
that grows to be capable of the self-donation that once welcomed him into

care. This surrender of oneself so that others can be more and more au- 1 27
thentically moves the ethically mature person even when ethical theory ’\C)
cannot formulate more reasons. Husserl (2013) discusses this resolution of 31

ethical life by proposing the image of a mother who, knowing that the de-
struction of the world is imminent, is committed to take care of her child.
Caring for the other in love, when one’s own vulnerability suffers in all its
radicality, makes visible the absolute value of ethical life not as superhu-
man omnipotence, but as a solidarity service open to all suffering. Husserl
(1987) refers this ethical realization in love to the model of Christ. From
there he was able to recognize during the rise of Nazi totalitarianism the
value of the struggle of genuinely ethical people. A century later, we must
seek, share and formatively develop our own understandable, questioning
and mobilizing models for these new generations.

Drummond (2006) points out that respect for the other as a model
of ethical person is not limited to the factually existing neighbors. There
may be already deceased people whose presence is still lived in the fam-
ily or community tradition as a mobilizing inspiration. Moreover, fic-
tional characters can also incarnate these models when the subject, by
immersing himself in his alternate worlds, reupdates his ability to learn
to perceive his everyday world, as discussed in the first section. Aesthetic
objects such as audiovisual narratives and, specifically, animation, involve
this ethical dimension that families and teachers can now better under-
stand to take advantage of it formatively:

Public access to an animated fiction offers viewers, who may not know
each other, shared ways of narrating themselves: models of person(s),
aspirations, adventures, values, etc. It thus helps them to understand and
imagine each other who they are and who they would like to be, not be-
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cause everyone says or does the same, but because they share a common
sense of narrative that allows them to recognize themselves (Casallo,
2023, p. 47).

The “anime’, in particular, thematizes in its plots some of these
ethical discussions and the formative pretension itself.

This section has shown how the phenomenological understand-
ing of affectivity and contexts of action underpins a reformulation of the
categorical imperative that does not weaken ethical duty, but radicalizes
it in love as the requirement of concrete care of human vulnerability. The
importance of respect and model figures, even fictitious, in this process of
ethical growth allows us to take advantage of the discussions developed
in the previous section on the aesthetic experience of animated narratives
to show how they offer a scenario and keys to work formatively on these

168
' topics with students.

(l)
| An essay of formative ethical dialog
based on two “animes”

This section articulates the preceding phenomenological discussions
on ethical living with previous interpretation of formative potential in
the aesthetic experience of animated narratives. This articulation will be
applied to two “animes” that stage some of the ethical issues addressed in
those discussions, to show how a narrative understanding of the educa-
tional experience allows teachers to open formative dialogs with students
about vulnerability and care.

It is proposed to watch and work in the classroom with: Psycho-
Pass (Dr. Katsuyuki Motohiro and Naoyoshi Shiotani, 2012-2013, 22 epi-
sodes) and Death Parade (Dr. Yuzuru Tachikawa, 2015, 12 episodes). Both
are accessible in Latin America through paid and free streaming services.
The issue of accessibility can motivate a preparatory dialog where stu-
dents share their audiovisual consumption habits—what they see, how
often, what they like best, etc.—in contrast to their teachers. This share
will show, for example, if they know the proposed “animes”. Intentionally,
the most internationally watched ones have not been selected, precisely
to encourage participants to generate an original speech. However, those
who do not know them are likely to quickly inform themselves online
about the plot, criticisms, etc. The teacher does not need to avoid this her-
meneutic situation that today involves all subjects—students can quickly
find resources on the Internet to complete, question or supplement the
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contents and activities worked in the classroom—but to insert themselves
into it to show with their questions that the dialog begins with the will-
ingness to learn from others.

Both “animes” transport the viewer to the future. In Psycho-Pass we
attend a society managed and planned by the Sybil system, an artificial
intelligence capable of evaluating in real time the violent potential of each
citizen to determine if it is still acceptable for social life or if it is neces-
sary to undergo therapy, jail or eliminate it. Sybil determines this coeffi-
cient with scientific objectivity, analyzing each person’s brain activity and
dispensing with any consideration of their previous history or particular
situation that could affect their impartiality. Death Parade takes place in
another form of the future: a bar where people who have just died appear
to participate in games that must bring out their true moral personality.

Players are unaware that they have died and that the referee of the games 1 29
will decide whether they will reincarnate or disappear in a vacuum; oth- ’\C)
erwise, they would lose interest in the game. According to the same logic, A

the impartiality of the referees is guaranteed because they cannot die, feel
emotions or exempt themselves from judging. Next, it is explained, as a
guide for the teacher to motivate the discussion, how each “anime” prob-
lematizes the ethical certainty that implicitly sustains its narrative.

Psycho-Pass puts on screen the inevitability of systematic violence
when it is intended to suppress all violence. The society managed by Sibyl
is not only administratively efficient, but places citizens in a job according
to their abilities and expectations, so that at the end of the day they enjoy
their private life. While order guarantees peace and security, consumption
offers happiness. Sibyl is not a machine, but a system: a set of protocols
capable of calculating changes in the forces of the environment to better
self-modify and respond. It judges every citizen by what he does, but also
by what he might do, even before he decides. For this reason, it also evalu-
ates the victim of a crime, in case the affective shock raised his coefficient
of violence so much that he should be executed immediately. In Japan,
which thrives economically when the rest of the world suffers political
and social anarchy, each one deals only with his own affairs and tries to
keep the coefficient of violence at sufficiently low levels.

The narrative places the spectators—teachers and students—in a
Ministry of Welfare team tasked with intervening in the (possible) crime
outbreaks detected by Sibyl’s sensors. Inspectors lead the team’s interven-
tions and make the necessary arrests or executions. They are assisted by
executioners, former inspectors who lost their freedom when their co-
efficient of violence exceeded the permissible. The conflict begins when
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a criminal undetectable by the system appears and develops following
how Sibyl would respond to this anomaly. This response revolves around
Akane, a young inspector who, while scrupulously following the rules,
tends to see people beyond them, including his fellow executors and (po-
tential) criminals. Akane’s perplexities transform the police adventure
into a thriller that reveals the true nature of Sibyl: a network of inter-
connected human brains capable of processing and resolving conflicts
by confronting their different points of view in a strictly logical process.
The system is programmed to adapt to the unpredictability of human ac-
tions, but can only formalize it in terms of an inadequacy in its analysis
perspective. Hence, the only solution is to increase its internal diversity
with radically different points of view from the system: to incorporate the
brains of the most violent criminals, extracted secretly before their official

170 execution. When Inspector Akane discovers the truth, his confrontation
(I) with Sybil narratively embodies the debate between the inhumanity of a
duty ethic cut out according to the model of scientific objectivity and the

relevance of the agent’s particularity and his vital situation. The system
has well-defined rules, but the generality of that definition needs to ex-
clude reference to specific cases. This centrality of the standard reduces
its application to a secondary problem that, in the narrative, is techni-
cally solved with the algorithm that Inspectors obey when they release,
arrest, or execute someone. When Akane demands from the network of
brains what order and what society he has built, he is recovering a ques-
tion about the sense of ethics that, in that imagined world, as in the real
world, seems to have no space anymore. Although Psycho-Pass stages
many other ethical issues in its secondary plots and subsequent seasons,
it does not aim to reach a definitive refutation of the pretensions of a
deontological ethics. It offers, instead, a narrative horizon from which the
teacher can appreciate and welcome the questions and comments of the
students, helping them to warn the ethical discussions in which they have
taken position by immersing themselves in that “anime”. They can be re-
lated, for example, to daily positions on the growth of violence in Latin
America, dissatisfaction with state responses, the limits prescribed by law
for the use of force, and, finally, the willingness to accept measures that go
beyond that legal framework.

Death Parade deconstructs, on the other hand, the modern no-
tion of ethical subject and the possibility of judging him. Like Nietzsche,
he questions the idea of this unitary and stable subject, as a reassuring
construction that presupposes the self-transparency of consciousness, at
the cost of suppressing the vital and tumultuous force that animates his
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self (Parmeggiani, 1998). Morality and the truth that justifies it would be
central tools for such repression. For that reason, in Death Parade, the
judgment of the referees is necessary: it is assumed that someone’s moral
personality is more complex than accounting for his good and bad deeds
in life. This complexity would only come to light in extreme situations
such as games where decisions inescapably involve one’s own and others’
suffering. Each game is configured according to its participants: whether
they win or lose at each stage, they will symbolically and bodily relive the
strongest moments of their lives. The conflict begins when a mysterious
young human girl appears in the bar of the referee Decim, although she
was not on the list to be judged. They will soon begin to question whether
games can reveal true personal identity or only violently force one more
response, because perhaps there is no immutable central self that under-

lies all of their acts. The doubt is expressed narratively; for example, in a 1Z/}
woman who, despite the mistreatment of her husband during the game “\C)
when it is revealed that he was unfaithful to her, harms her own score )1

so that she is condemned to the void and he can be reincarnated. When
Decim notices the possible error in his judgment, he wonders if every
human should not deserve his respect, because it seems to always be an
open possibility.

As in Psycho-Pass, an intrigue moves Death Parade. Decim’s boss
wanted to prove the correctness of her referees’ judgments; so, she made
him able to take an interest in human emotions and assigned him to
Chiyuki, the mysterious young woman. She poses the final question to
the system of games and judges when she finally remembers who she
was: a successful ice skater who, after an accident that destroyed her ca-
reer, could not withstand depression and killed herself. When Decim al-
lows her to see how her family continues to miss her and offers her the
chance to revive—in exchange for some other stranger dying—Chiyuki
remembers those who tried and declines the offer. Instead of accepting
the logic of the games and trying to save herself, she chooses to make
peace with herself and her decisions, regardless of her ultimate fate. Dec-
im and her boss know that it is impossible to stop judging—or it would
be impossible to orient oneself in acting—but wonder in disbelief if it is
not more important, before and after the trial, to understand the person
in his reality that he can almost never fully control. Death Parade does
not abandon itself, then, to the postmodern disenchantment with ethics
as normative discourse or to the total dissolution of the modern ideal of
an autonomous subject since its self-transparency (Bauman, 2005). Ethi-
cal question and judgment remain, even if always interpretable, because
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they embody concern about the undeniable factum of suffering. Ethics
can make sense when it is done, in theory and practice, to care for the
suffering human vulnerability.

Although “animes” like Psycho-Pass and Death Parade do not ex-
haust the ethical issues they put on the scene, their educational value is
not reduced to being an instrument to illustrate them. They demonstrate
the ethical importance of human vulnerability in - and not in spite of —
their particular circumstances and their expectation of being taken care.
This expectation is expressed from the vulnerable body and shared lin-
guistically in the narratives of one’s life, waiting for our response. This
sense of welcome and elaboration in dialog is what can be aspired to cre-
ate in the classroom, as part of the greater horizon of encounters with
the other in which the ethical person is maturing. To welcome and share

172 vulnerability through the narrative of one’s own life, claimed by narra-
(I) tives such as those of these “animes” that can open space to trust from the
vulnerable being in this shared world:

Perhaps the most important dimension of human vulnerability based
on other senses of being or feeling is precisely this dimension of beco-
ming vulnerable in trust. While we experience bodily vulnerability as
weakness and fragility, dependent on external circumstances or chance,
vulnerability in trust is not only recognition, but an active commitment
to becoming vulnerable, an act of opening myself to others (Quepons,
2020, p. 8) (the translation is mine).

This openness in trust from vulnerability is not concretized, as Ar-
endt (1998) points out, in the silent force that is imposed on others, but in
the power that can welcome in dialog those who are different.

From this phenomenological perspective, ethically training chil-
dren, adolescents and young people in the ideal of a life in self-responsi-
bility must begin by reflexively recovering their life experiences, without
abstracting them from their original condition of vulnerability, to criti-
cally enrich them and, above all, take care of them—heal them, as far as
possible—through dialog:

Given the right environmental conditions and appropriate interven-
tions, the severity of trauma symptoms can reduce [...], and when tea-
chers fully understand their students’ needs, they can provide them with
the physical and emotional space that underpins what researchers call
neuroplasticity—or the brain’s ability to rewire itself, forming new neu-
ral connections. Thus, although trauma has negative effects on learning,
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learning can also undo trauma (Salvatore and Crain De Galarce in Da-
rragh and Petrie, 2022, p. 268) (translation is mine).

These experiences of greater or lesser trauma are collected in nar-
ratives where each one can be recognized and aspires to be recognized
by others. In this sense, the cultivation of dialog in the classroom aims
to articulate these development processes in a common narrative, where
the word of the other allows to reimagine the word itself. As Borbar and
Lépez (2020) point out:

That thread of voice [generated by sharing life stories] points to that
passage between singular and common thinking, which is crossed by
those cultural postulates chosen to promote this internal, individual and
collective movement, which invites to rethink and re-feel those ideas

built previously and that brings new echoes to the conversation, ope- 173
ning itself to the novelty of the dialogued creation (pp. 235-236). /\CW)
This narrative understanding of the educational experience re- 4

quires teachers to have a listening ability that is hermeneutically formed
by learning to perceive, through the explicit word of the student, the im-
plicit understanding that animates it (Joaqui and Ortiz, 2019). This lis-
tening as a welcome is characterized by Garcia and Lewis (2014) as an
attitude of phenomenological attention that, instead of concentrating
teacher training on the fixation of beliefs or rules, guides the develop-
ment of a sensitivity that allows tuning into the dialog in class to motivate
it, question it and offer possible orientations. Thus, they understand the
teacher as:

A tactful practitioner, sensitive and open to the mood of the class, rather
than a critical and self-reflective practitioner concerned with appropria-
te beliefs and practices, [which] means that phenomenology fundamen-
tally challenges the model of excellence endorsed by cognitive psycho-
logists (p. 161) (translation is mine).

As mentioned, this sensitivity can be formed in the cultivation of
the arts and humanities, as well as audiovisual narratives. In that sense,
to share with the students that culture, for example, watching with them
an “anime” in the classroom and then discussing it from how it resonated
in each one is to teach performatively that training is a shared activity.
Moreover, it demonstrates that ethical training does not require subtract-
ing oneself from a space of artificial learning, but only takes distance from
everyday life to deepen it, warning and discussing its present or future
crossroads. The presentation in class of the words of the philosophers
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of tradition must be able to prove their meaning within that discussion;
otherwise, these will only be inert ideas that will most likely be forgotten
at the end of the course. As Arendt (2006) points out, “[n]o philosophy,
analysis or aphorism, however profound, can be compared in intensity
and richness of meaning with a well-told story” (p.32). In fact, all the
knowledge, practices and attitudes that are offered in the learning activi-
ties, are made their own by the student when he integrates them into the
personal story that he can make depending on his skills to take care of
the world in an increasingly lucid and responsible way. There is no human
formation without listening, dialog and appropriation in one’s own word.

The preceding discussions about Psycho-Pass and Death Parade
are just one possibility to take advantage of these animations from the
perspective of the first two sections of this text. Cuevas (2020) proposes

174 categories and instruments—basically the reading of meaning (the in-
(I) ner sense of the fictional world) and the motivations of the characters
(pp- 176-177)—to encourage discussion about film that are compatible

with that perspective. The dialog with each particular group will also gen-
erate its own questions: why do these “animes” have titles in English, why
the bodies of most characters are slender, why happiness in Psycho-Pass
society consists in no longer having much but being able to consume a lot,
how the recent pandemic has made students and teachers think more—
or not—about death, etc. Openness to these contributions can open dia-
log to other worlds of experience that captivate students and in which
they actively participate: Korean pop music and dance, soap operas from
that country, comics from other continents, the youth novel sagas, fan
clubs shaped around these cultural products, etc. The challenge is to con-
nect them with the training activities in the classroom. There you can
share, with knowledge and enthusiasm, the richness that comes from the
canonical tradition collected in the official curricula. Psycho-Pass allows
to easily connect the discussion with novels such as Un mundo feliz of
Aldous Huxley (2016), the warnings of Kant (1985) about the cost of La
paz perpetua that seeks to eliminate all conflict or, even, the advances in
the development of artificial intelligences. Death Parade and its reimag-
ining of death as a revealing situation can pave the way to appreciate the
relevance of Heidegger’s existential reading (2005) in Being and Time,
the sense of psychological accompaniment or, much further back, with
the pedagogy of Hellenistic schools. Today, training is required to en-
able teachers to admire and learn more about this tradition, as well as to
admire each other with the students who captivate them so that they can
incorporate it narratively into their educational experience:
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These fundamental questions (questions that reach the true being of
teaching, its meaning, its nature as an official practice) are what will
sustain the admiration necessary to make education more than the de-
velopment of skills or to make teaching more than just a job (Garcia &
Lewis, 2014, p. 164) (the translation is mine).

This section has shown how the phenomenological understand-
ing of seeing an animation and of ethical life allows to pose meaningful
dialogs within the narrative of two “animes”, without trivializing the im-
portance of ethical discussion or treating students childish.

Conclusions
The phenomenological discussion shows that the value of audiovisual 175
narratives such as “anime” is not only instrumental, but is based on the /\CW)

potential of aesthetic experience to renew the process of growth of the
personal self and its action in the world. Understanding this process is
ethically relevant because it allows a stronger foundation of ethical duty
when considering its affective dimension and the factual possibilities of
action. Thus, duty is radicalized as love in the concrete care of the vulne-
rability of human life in community. Education participates in this ethi-
cal community life by cultivating the formative dialog in which its new
members can grow. It has been proposed, as a guide for teaching, how a
phenomenological discussion informed within the narrative spaces ope-
ned by two “animes” makes possible this form of formative dialogs on
relevant ethical issues because it tunes into the questions, intuitions and
aspirations of the students.

Assuming these dialogs as a fundamental axis of education is to
recognize that its objective is not to reach the silence of a definitive con-
clusion, but to extend throughout life the interest to continue interrogat-
ing and imagining answers to discuss them (Contreras et al., 2019). This
task requires academic rigor and admiration, both for the knowledge,
experiences and sensitivities that are sought to share and for those that
captivate students today. An educational community that shows how this
passion for dialog in admiration and rigor presents will respond to the
crisis of the current moment, because it is embodying the idea of an ethi-
cal community that can renew life in common.
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Abstract

The general objective of this paper is to elaborate a pedagogical reading of Ernst Cassirer’s Philosophy of
Symbolic Forms, focusing on the Phenomenology of Knowledge where the author details that the foundations
adduced by Paul Natorp, in Introduction to Psychology constitute a critical view of psychology as the foundation
of intellectual operations. In general, there are three results: first, this recovery of the Natorpian vision allows
Cassirer to maintain that all cultural activity (language, mythology, art, science, etc.) has as its foundation the
psychological activities of the subject, which implies that all symbolic formation is both an intellectual product of
the individual and a cultural activity. Second, that part of the development of a critical psychology, in accordance
with Natorp’s general plan, is the need for a theory of formation that explains how the cultural environment
shapes the intellectual activities of the subject, a general thesis assumed by Cassirer for developing his theory of
the symbol. Finally, the cultural formative agents considered by Natorp for the formation of the individual (state,
art and religion, mainly) constitute the theoretical bases of culture on which the student will later develop his
theory of language, myth/religion, art and science as cultural formations.
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Resumen

El objetivo general del presente trabajo es elaborar una lectura pedagégica de Filosofia de
las formas simbdlicas, de Ernst Cassirer, centrando la atencion en el volumen Fenomenologia del
conocimiento,donde el autor detalla que los fundamentos aducidos por Paul Natorp, en Introduccién
a la psicologia constituyen una vision critica de la psicologia como fundamento de las operaciones
intelectuales. En general, son tres los resultados a mostrar: primero, que esta recuperacion de la
visién natorpiana permite a Cassirer sostener que toda actividad cultural (el lenguaje, la mitologia,
el arte, la ciencia, etc.) tiene como fundamento las actividades psicoldgicas del sujeto, lo que implica
que toda formacién simbolica es, tanto un producto intelectual del individuo como una actividad
cultural; segundo, que para el desarrollo de una psicologia critica, de acuerdo con al plan general
de Natorp, es necesaria una teoria de la formacion que explique cémo el entorno cultural conforma
las actividades intelectuales del sujeto, tesis general asumida por Cassirer para el desarrollo de su
teorfa del simbolo; finalmente, que los agentes formativos culturales considerados por Natorp para
la formacién del individuo (Estado, arte y religion, principalmente) constituyen las bases teéricas
de la cultura, en las que posteriormente el alumno desarrollard su teoria del lenguaje, mito/religion,
arte y ciencia como formaciones culturales.

1 84 Palabras clave
([) Natorp, Cassirer, filosofia, pedagogia, cultura, formacion.

Introduction

The aim of this paper is to elaborate a pedagogical reading of the Philo-
sophy of Symbolic Forms (PSF) (Cassirer, 1998a and c), mainly of the vo-
lume dedicated to the phenomenology of knowledge (Cassirer, 1998c).!
Among the philosophical antecedents to which the author resorts to
elaborate this project, the use of the general philosophy of Paul Natorp
(2015) stands out, of which the author openly comments:

Natorp [argues] that not only in the knowledge of the nature of the in-
dividual is referred to the universality of the law, and is taken and valued
only as a “case” of that law, but that the same mode of determination also
applies to any ethical or aesthetic consideration (Cassirer 1998c, p. 73).

Although Cassirer summarizes the general philosophical proposal
developed by his teacher, it does not include the “pedagogical perspective”
widely developed by Natorp (1905). However, the formative reminiscenc-
es can be appreciated in his work to such an extent that the philosopher of
Wroctaw considered that a theory of knowledge should undertake a “phe-
nomenological” route in the sense proposed by Hegel (Cassirer, 1998c,
pp. 8-9).> The omission of the student when considering the pedagogical
theory of his teacher deserves greater attention for a better understanding
of the theory of the symbol.
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According to the new philosophical assessments of the impact of
Cassirer’s work, psychological theory occupies a fundamental place in
the project proposed by him, to such an extent that it would be possible
to understand his theory of the symbol by deleting from this vision a
description of the neurological and biological processes that sustain the
human being’s ability to construct symbols (Andersch, 2015). However, in
the same way, it is possible to sustain the importance of a theory of for-
mation that explains how the cultural formations adduced by the author
in his magnum opus are preserved, transmitted and structured to become
educational processes for the new members of the communities.

A possible explanation of why a theory of formation cannot be
found in Cassirer implies the philo-sophical development offered by the
symbol “history”, presenting it as the system by which it is possible to
understand the human being “no longer as a being with nature, but as
a being with history” (Cassirer, 2012, p. 253). This theory conceives the
becoming of the human being as a process of change and continuous
conformation whose origin and explanation depend on a gen-eral form
of the historical becoming. But even with this, and according to Natorp,
any theory of formation must refer to a pedagogy of culture to explain
how different cultural forms (state, art, religion) contribute to the shaping
of an idea of the human being.

The general thesis that will be argued is that the gradual theoretical
foundation of each of the tasks proposed by Cassirer requires a peda-
gogical justification to explain how the symbols de-scribed by the author
are developed and shaped in the cultural aspect, and for this it would be
necessary to undertake a re-reading of the training project of his teacher
Paul Natorp. It is evident that the “critique of culture” (Cassirer, 1998a, pp.
18-21) did not contemplate the pedagogical de-velopment as one of its
fundamental moments, but it does, instead, recognize in the “movement”
(Bewegung) that every symbolic form travels towards its progress the path
through which each symbolic form is manifested and reaches its ideal
representation (Abbildung); however, it is pre-cisely in this phenomeno-
logical transit that it implies an authentic formative process (Bildung) that
allows both symbols (myth, language, art, etc.) and the human being to
form an authentic world of culture. This is what the author says towards
the end of his life when he notes: “In [every symbolic form, the human be-
ing] discovers and tests a new power, that of building a world of his own,
an ideal world. Philosophy [and pedagogy] cannot give up the search for
a fundamental unity in this ideal world” (Cassirer, 2012, p. 334).
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The second section describes the logical and epistemological foun-
dations proposed by Natorp and used by Cassirer, although they were not
presented under this structure. The third section will explain the peda-
gogical foundations that can be included in the development of a theory
of symbolic formations.

Logical and epistemological
foundations of pedagogy

One of the most important results offered by the philosopher of Wroctaw in
the third volume of his magnum opus corresponds to the confirmation that:

It is not only true factors and formal motives (of knowledge) that prevail
16 in shaping the scientific image of the world, but also those that already
(I) exist in shaping the “natural image of the world” (natiirlichen Weltbildes),

the image (Weltbildes) of perception and intuition (Cassirer, 1998¢, p. 7).

With this, the author expanded his knowledge reference by accept-
ing that science, although it was the most important model to consider,
could have found epistemic references in primitive and intermediate mo-
dalities such as myth, art or language.

Indifferentsectionsofthetreatises The Language(1998a,pp. 159-259)
and The Mythical Thought (1998b, pp. 197-285), it is shown how the orga-
nization of the first communities and the aboriginal communities known
until before 1920, mainly in Africa and Oceania, acquired their language
and worldview from behavior patterns and linguistic models fully devel-
oped within the community. The description of these ethnological find-
ings presented by the Neokantian was intended to show, precisely, that
both linguistic thought and its epistemological-mythical foundations,
despite not being located within a scientific model, responded to the de-
mands of the environment under semantic patterns —for the case of lan-
guage— as cult-ritualistic —for the case of myth—.

In Phenomenology of knowledge the author noted that the new
model of “concept”—i.e. the process by which these communities mani-
fested their “knowledge”—should be considered as a valid epistemologi-
cal process, even if in these configurations and explanations of the world
it was not possible to find a model identical to that proposed by the natu-
ral sciences. With this proposal, the author did not propose to destroy the
classical model of science, but to study the general act of knowing what
occurred in communities whose organization did not follow the statutes
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of academic institutions. As a general argument, for the author, it was pos-
sible to find thought structures that could justify valid modes of action
for the community and that, in addition, could explain the phenomena
of nature:

The justification and critical foundation of knowledge consists on re-
cognizing itself as mediator, as a spiritual “organon” that has a certain
place in the total structure of the spiritual universe and that performs a
certain function (Cassirer, 1998c¢, p. 17).

In this sense, the philosophy of symbolic forms, as a research meth-
odology, sought to understand and define the role that each symbol fulfilled
individually, without losing sight of its belonging to the system of culture.
As seen, the search consisted in delineating between the role of an indi-

vidual form and the general function that it had to fulfill within a system. 187
For his part, Paul Natorp (1905), prior to the development of his /\C)
student’s ideas, proposed a new foundation of pedagogy to justify that any I

process of formation achieved by the individual depended, necessarily, on
a cultural interaction and could never be presented as an activity isolated
from the subject. Although Cassirer (1998, pp. 61-75) takes advantage of
and studies the logical and psychological treatises of Natorp (1974; 2015),
we find no mention of the pedagogical treatises in any of the three vol-
umes of the PSF, however, as seen in the title of this magnum opus, every
symbol depends on a “formative” process.

Cassirer refers to the general psychology of Natorp (1905), in
whose presentation he understands this science as the study of individual
consciousness and the way in which it is linked to the community and
the environment. But in that same treatise, he presents pedagogy with
the study of growth and formation within the community and the social
environment of the human being, so, in Natorp’s words, it would be about
complementary knowledge. Particularly in his studies on human forma-
tion, this author differentiates between the natural model of development
and the cultural model with which to form the human being: “The term
education [Erziehen] is based on the analogy of raising [Aufziehens] plants
or animals. It means achieving proper growth through proper treatment
or care. He points out the difference and the interrelation between nature
and culture [Natur und Kultur]” (Natorp, 1905, p. 1). The central thesis is
that, while human development may encounter “natural” development,
deviation from a “cultural” model makes it difficult to appropriate estab-
lished community resources to determine an ideal mode of action. This
aspect will be fundamental to the theory of symbolic forms.
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However, although we do not have more details about the displace-
ment or omission of the pedagogical by Cassirer, we do find an analogical
exercise in The Myth of the State (Cassirer, 1968). In this treatise, its au-
thor questions the emergence of the ideas that allowed the development
of Nazism and fascism, as well as emphasizing that philosophy serves as
a guardian of a relevant social development of each symbol, in this case
that of myth and politics. The central idea states that the deviation of a
form from its cultural unit leads to its degradation despite the fact that it
operates technically effectively; the general sense proposed, therefore, is
to promote that each form develops operationally according to a general
criterion. In this sense, the PSF aims to define the work that each symbol
has to fulfill, to determine the relevance of any particular action based on
these proposed principles. This is what Cassirer (1998a) calls the “inter-

188 nal form” of each symbol: “This form [means] the law that conditions its
(I) structuring” (p. 21)
| The relevance of this critical function is to determine and evaluate
the internal shape of the symbols as part of their pedagogical character.
Natorp (1905) had performed a philosophical exercise similar to that of
Cassirer, but applied to the general process of human formation: “The
word formation [Bildung], which is perhaps even more appropriate to de-
scribe the whole pedagogical task, points more clearly to form, i.e. to the
inner law of the formation [Gesetzlichkeit der Gestaltung] of the human
being in the human being” (p. 2). The interest of this author is to define
that the formative process is constituted both by a general criterion of
relation or idea (Idee) and its daily experience or nature (Natur), because
only in the cultural action is it possible to determine logically that a pro-
cess is a pedagogical act.

For Natorp (1905), the logical criterion that defines pedagogy im-
plies the acceptance of an internal law or general form to which the peda-
gogical aspires act, which allows to guide and evaluate the educational
process (Erziehung) to determine if the development of the human being
is an ideal formation (Bildung). For his part, Cassirer (1998c) recognizes
for each symbolic form an ideal mode from which it is possible to evaluate
the function that each symbol fulfills within the cultural framework. The
author himself proposes this task: “The Philosophy of symbolic forms is
nothing more than the attempt to assign to each of them the determined
index of refraction that specifically and peculiarly corresponds to them”
(p. 12). Therefore, the critical research that it undertakes seeks more than
to delimit what a cultural symbol is, since it also proposes to determine
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whether that symbolic form (Symbolischen Formen) corresponds to an
ideal form (Bildung).

In this way, a pedagogical modality is observed in the Phenom-
enology of knowledge. This process postulates that in the permanent act
of constructing (Aufbau) each symbolic formation considers the inter-
nal form of the corresponding symbol, but not with isolated or heteroge-
neous criteria, but from a general function (Grundfunktion):

There is a unitary coherence that goes from the mere expressive value
of perception and from the representative character of representation
[...]. The type of coherence can only be specified and known following
its construction [Aufbau], and it is discovered how all its phases, though
heterogeneous and contradictory, are dominated and directed by the
same basic function [Grundfunktion] (Cassirer, 1998, p. 57).

189
Three key outcomes can be highlighted with this quote. First, it /\CW)
can be argued that Cassirer’s goal is to show that all human activity, how- 1

ever diverse it may seem, responds to a common spiritual function whose
manifestation is the unity of culture. With this, the Neokantian does not
pretend to manifest an equality between the modalities, for example,
myth and science, but between both underlies a same general process that
allows describing its process of spiritual construction. The second result
allows us to affirm that Cassirer, the holder of the third volume of PSF as
“phenomenology of knowledge” (Phdnomenologie der Erkenntnis), seeks
to confirm the existence of a basic function in every process of cognition
(Erkenntnis) as the most important finding to highlight of the general
theory of symbol formation (Symbolischen Formen). Finally, the third re-
sult shows that if all symbolic formation depends on a basic logical func-
tion, then this process of formation cannot be only a purely critical cogni-
tive activity (Erkennenkritik), but must also involve a psychological and
pedagogical dimension that explains the process of cognition (Erkennen)
and training (Formen).

The same principle is found in Natorp (1905) when defining peda-
gogy as the science that aims at human training. Like his student, we find
the need to integrate the multiple training tasks related to growth and
human development as a common foundation that allows cohesive edu-
cational act around an ideal purpose.

The task [Aufgabe] of formation is the harmonious development of
mans soul in all its essential directions; but this harmony demands both
a relative independence of the connected components and their common
relationship with a final center: the idea [Idee] (Natorp, 1905, p. 4).
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Although Cassirer’s effort was aimed at investigating the “internal
form” of symbols and in Natorp the “ideal form” of education, three gen-
eral common criteria in both studies are observed:

 The delimitation of an internal form.

o The delimitation of a deductive logic scheme.

o The conformation of a criterion to determine the operational
relevance of both the symbols and the training process.

Accordingly, each author sets a basis for measuring the viability of
individual actions, as well as their overall process of formation (Bildung),
all from a general idea or foundation (Idee). In the gradual achievement
of each of the objectives, each author justifies the need to recognize an
ideal model from which to determine an ideal model of their own, both
training and knowledge. This basis, as we will see below, is decisive to de-
(I) fine two questions: the first of a metaphysical nature, what is pedagogy, in

the case of Natorp, and what is science, in the case of Cassirer; the second
of a methodological nature, how to teach through knowledge?

Methodological foundations of pedagogy

For Natorp (1905), the source of pedagogy lies in two major fields, the
first in three objective philosophical disciplines, namely: “Logic, Ethics
and Aesthetics” (p. 5). According to the author, the aim of philosophy is
to show the path through which educational activity can be transformed
into a formative activity, which can achieve human ideals, all this through
an investigation of “pure objective knowledge” (rein objecktive Erkennt-
nis). The second field corresponds to the systematic investigation of sub-
jectivity through psychology, which contributes to:

The foundation of pedagogy will also refer to the individualization of
educational activity. It is true that the individual is connected with the
general in a continuous sequence of stages [...] Only psychology is able
to give indications on how to proceed, not in the general course of edu-
cation, but in the given individual case (Natorp, 1905, p. 7).

Thus, the author proposes an integral investigation of the educa-
tional process, since he considers that only the unity of philosophical ob-
jectivity and psychological orientation in particular cases, from general
criteria, establishes a safe path of formation.? Natorp (1905, p. 8) wonders
if this division of the foundations justifies the pedagogical activity, since
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every educational action implies the act of forming the individual sub-
ject; before this he recognizes that in education (Erziehung), by involving
a natural and subjective process, therefore psychological, the ideal would
be to develop a physiological investigation to determine the biological
evolution of each student and with controlled psychological experiments
to define the specific activities of each stage and how they favor each
student. The same author acknowledges that this way of studying would
imply a type of specialized and unrealistic intervention, since it is a peda-
gogical process that neglects the general reality of the student. It reiterates
the importance of a balance between the philosophical-objective foun-
dations to establish general driving regulations that allow the universal
training of students, therefore, rather than determining specific cases for
the individual, it is necessary to elaborate general actions that allow solv-

ing particular situations within the general training process. 12/}
The importance of unity in the foundations has as its final redoubt ’\C)
in the selection of the contents. The question, until now, was to determine I

the general methodological framework from which to frame the peda-
gogical principles, which are fixed at the philosophical and psychological
poles. Thus, the new central question is to define the thematic contents:
“Consideration of the content necessarily precedes the scientific structure
of pedagogy. [...] the structure and unity of the content of the formation
(Bildungsinhalts) must be studied in relation to the structure and unity of
the content of the culture (Kulturinhalts)” (Natorp, 1905, p. 9). This ques-
tion is crucial for understanding the general logical criteria to be consid-
ered to unify all content and to determine the type of specific knowledge
to be promoted.

In this sense, Natorp (1905) accepts that the work of didactics is
fundamental for fulfilling this task (the harmony of knowledge and the
type of orientation that must be given to each of them in particular).
However, he insists on the unification of the educational contents taking
into account two aspects: theoretically the contents must be delimited by
a philosophy of culture and practically following a logic proper to each
knowledge (i.e. mathematics, chemistry, history, arts, etc.). The purpose
of this is to recognize that each field obeys a model of construction of
own knowledge, but that collectively manifests the totality of culture. This
unit of criteria is called “human training system (Bildung System)” (p. 11),
technically known as didactics.

As seen in Natorp (1905), there are three central results to under-
stand pedagogy:
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« The foundations, namely: philosophy (study of objective princi-
ples) and psychology (study of subjective principles).

o The selection of content (all cultural manifestations).

« A method of organizing the contents (through a thematic or
didactic logic).

For his part, Cassirer accepts the general thesis of his teacher by
incorporating the harmonious development of culture as the purpose of
philosophical activity:

The philosophy of symbolic forms starts from the assumption that, if the-
re is any definition of the nature or essence of the human being, it must
be understood as a functional and not substantial definition [...]. The
outstanding and distinctive characteristic of the human being (is) his

192 work [...]. A philosophy of the human being would therefore be a philo-
(’ ") sophy that would provide us with the vision of the fundamental structure
' of each of these human activities and that, at the same time, would allow

us to understand them as an organic whole (Cassirer, 2012, p. 108).

As seen, Cassirer’s postulates, at first glance, deviate from the previ-
ously stated conception of pedagogy. However, in the recognition of the
PSF as a research methodology that is not only interested in identifying
the foundations of the human being, but also in studying culture as the
normative system where human development will be promoted, it gives a
new meaning to the philosophy that is much closer to what Natorp pro-
posed (1905). In order to show the pedagogical value of the Cassirerian
proposal, it is reviewed in the light of the triple structure defined above:
theoretical and practical foundations, selection, and thematic organiza-
tion of training contents.

Regarding the foundations we find in PSF the distinction between
the constitution of “objective knowledge” and the “subjective conditions”
that make it possible (Cassirer, 1998c, pp. 61-127). With his teacher, the
Wroctaw philosopher agrees that the constitution of a general system of
knowledge depends on the differentiation between knowledge (Erkennt-
nis) and perception (Wahrnehmung). In his research, it is clarified that
although in Mythic Thought it had been established that the mythical per-
ception of the world (i.e. ancient accounts the narratives of the aboriginal
tribes, and even, the first cognitive manifestations of the infants during
their growth process) is a valid mode of thought, none of them is based
on the pure act of apprehending, but on the functional coordination of
what is perceived subjectively with a predefined worldview (Cassirer,
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1998b, pp. 105-194). Its pedagogical relevance is found in the description
and delimitation of the process.

It is not possible to dwell on the abundant details and examples
that Cassirer offers to argue how individual consciousness, from the in-
corporation of universal categories, gradually differentiates between the
world of isolated impression in which the subject lives and the system of
socially accepted conceptions. This adoption of the belief system is de-
scribed by the Neokantian as a continual confrontation of individual con-
sciousness with the community worldview (Cassirer, 1998b, pp. 220-270).
An important function given to certain members of the community, such
as the priest, the politician or the teacher, is precisely the protection and
orientation of the appropriation process of those schemes of thought by
the new generations. In this sense, it can be seen how the duality “subjec-
tivity” and “objectivity” continue to be maintained as the dialectical poles
of the process of knowledge construction, but instead of conceiving as
rigid schemes that are learned only by being perceived, the author states
that the learning of such a system responds to a dialectic that confronts
the consciousness of the subject with the natural world and the ideas con-
stituted by the community:

In the early stages of evolution [...] the feeling of self is still directly fused
with a certain mythical-religious communal feeling. The self feels and
knows itself to the extent that it is apprehended as a member of a com-
munity, to the extent that it is grouped together with others in the unity
of a family, a tribe or a social organism (Cassirer, 1998b, p. 220).

The same principle of training is found in language acquisition.
According to the author, the gradual distinction between corporality and
the personal space world acquires a universal dimension to the extent
that the individual adopts the linguistic schemes offered by the commu-
nity. The general process of speech development depends on the subject’s
ability to recognize a general system of meaning constituted by a social
referent that guides and forms it (Cassirer, 1998a, pp. 159-259). The most
illustrative example offered by the author is the analysis of the testimony
of Hellen Keller (1954, pp. 36-37) who narrates how she was able to incor-
porate a sign language system developed by a certain community, whose
main function allowed her to communicate her individual experiences.
The best-known case is when she relates the discovery of how the first
words learned in sign language “water” and “doll” became the first ma-
terial objects in the world to be transformed into spiritual objects that
possessed a linguistic coding, but at the same time offered a similar look
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to the rest of the world’s objects; with this experience a new path of rec-
ognition began.*

From these results, Cassirer (1998b, pp. 268-270) will argue that it
is precisely for this formative character that the existence of a modality
of knowledge in prelogical or non-scientific forms must be postulated.
The importance of this finding is fundamental for Pedagogy because it
implies that “pure knowledge” is not only constituted in the shaping of
the object, but in all phases of the process. This novelty proposed by the
student is better understood when remembering that for Natorp (1905,
pp- 11-13) “pure knowledge” is the result of a systematic epistemological
construction that depended, precisely, on a logical and epistemological
analysis to incorporate a perceived phenomenon within a general system
of meaning. According to this, the task of pedagogy was determined by

194 the fulfillment of the training ideals duly defined at the beginning of the
(I) process, and only to the extent that these were achieved when it would
have been possible to describe a content as learning and as knowledge.

Sebastian Luft (2011, pp. 241-244) has highlighted this aspect of
Natorps philosophy—and of Marburgs neo-Kantianism in general—
stating that, for them, the constitution of the object implies a constructive
process in which the objectification process involves a reference model
with which to validate the “objectivity” of what is perceived, a role that
corresponds to science. According to Luft (2011, pp. 254-259), however,
Cassirer’s Neo-Kantian project contemplated science as its culminating
moment, but only as a final phase of the general process, establishing the
need to resort to a symbolic form (which may be myth, language, art,
etc.). This clarification by Luft is important because it details the impor-
tance of the general process in the process of symbolic formations, rather
than placing a specific moment as the founding moment, as proposed by
Natorp (2015).

Already the Neokantian, in the general presentation of his project,
stressed the importance of looking at the process that fulfills each form in
culture, instead of looking at a specific manifestation as the general sense
from which it was necessary to understand the totality:

Criticism of reason thus becomes criticism of culture. It seeks to unders-
tand and show how all content of culture, insofar as it is more than mere
isolated content, insofar as it is founded on a universal formal principle,
presupposes an act originating from the spirit (Cassirer, 1998a, p. 20).

Hence, the PSF cannot be understood solely as a justification of the
coherent unity of the symbols that gather around an idea that compiles
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them, but also as a description of the general process of how the human
spirit creates resources to know its cultural environment.

Thus, it is determined that the criterion of “selection of contents” is
the same one that Natorp (1905) had proposed when establishing that it
was a pedagogical duty to target the totality of cultural manifestations. In
Philosophical Anthropology, Cassirer (2012) clearly states that it is only in
the functional unity of all symbols that it will be possible to study the hu-
man being, since the fragmentation of knowledge or the selection of one
form over another implied the segmentation of the contents that could
guarantee a broad and deep vision of the human being: “It seems to be
recognized in general that self-knowledge constitutes the supreme pur-
pose of philosophical inquiry [...]. Self-knowledge [is] the requirement
of realization that connects us to the outside world to enjoy our true free-

dom” (Cassirer, 2012, p. 15). 125
For the philosopher of Wroctaw, the study of symbols is the way “\C)
and way for the human being to develop all his faculties. But it does not I

rest on the psychological act of knowing (in cognition) the basis of this
task, but it includes a formative value in the dialectical process of know-
ing, in the act of confronting the community, with its forms, with its con-
ceptions, the most important moment of all this critical development.
Thus, when designing the totality of the modalities of culture as the se-
lection of the contents, the author establishes a selection that implies, at
the same time, a form of study, because only in the authentic encounter
with culture is how the human being realizes himself: “Human culture,
taken as a whole, can be described as the process of the progressive self-
liberation of the human being” (Cassirer, 2012, p. 333). This is so because
it implies a genuine openness and search for the individuality that we are,
but above all, for the general sense proposed and learned communally.

Finally, regarding the “organization of contents”, Cassirer offers a
hierarchy route divided into three parts. With Natorp (1905), he accepts
that this phase of formation depends on a deduction of the general prin-
ciples defined and delimited by a philosophy of culture, but instead of
assuming an action guided solely by a scientific model, in the PSF we find
that the general process unfolds in three general functions: expressive,
representative and significant. With the distinction of these moments, as
mentioned, the main pedagogical novelty that is introduced is to recognize
that in each phase of training we already find a valid way of knowledge
and, therefore, of learning. By recognizing new logical modes of knowl-
edge in myth, language and science, the general thesis of understanding
each moment as a moment of differentiated learning is introduced.

Sophia 37: 2024.
© Universidad Politécnica Salesiana del Ecuador

Print ISSN:1390-3861 / Electronic ISSN: 1390-8626, pp. 183-209.



Philosophical foundations for a pedagogy of culture

Fundamentos filoséficos para una pedagogia de la cultura

Thus, the organization of the contents now depends, both on the
educational purpose, and on the general structure of each section, of each
subject or theme that is being taught. Each sphere of the process acquires
its own and independent value, since it is the manifestation within a gen-
eral function of the spirit: the cultural form “does not mean only the sum
or subsequent compendium of the particular phenomena [and contents]
of this field, but the law that conditions its structuring” (Cassirer, 1998a,
p.21). Only in the recognition of the harmonic unity of each symbol as a
general content that must be taught from its internal logic, but also, from
the general function that unifies the different symbolic forms is how it
will be possible to elaborate a pedagogical project whose purpose is the
harmonic unity of all cultural manifestations.

With all this we can define what Natorp (1905) and Cassirer

196 (1998¢) understand by pedagogical methodology. Three are the basic
(I) questions to take into account: the philosophical and psychological foun-
dations with which we set the educational ideals towards which we want

to guide training, the selection of content that will allow full compliance
with these ideals and a method of organization of the particular content.
The basis of the latter finds important differences between both authors.
For Natorp (1905), science is the general reference model that defines
the way of proceeding, so it is understandable that it is a developmental
physiology or an experimental psychology that determines the appropri-
ate training procedures. By contrast, for Cassirer (1998c), each symbolic
form fulfills a particular function and thus operates according to its own
methodology, without dissociating itself from a common cultural func-
tion. The pedagogical proposal that derives from this is a critical evalua-
tion of the different symbols to determine the degree of relationship that
each maintains with the general system developed by the community.

Cultural foundations of pedagogy

In the foundation that Natorp (1905) offers of the pedagogical task, it
establishes three major reference blocks: the training of the subject, the
cultural means of training and the field or conditions of the training pro-
cess. Each is then reviewed separately.

Regarding the formation of the subject, the author proposes atten-
tion to two faculties: the intellect and the will. The first establishes as an
objective resource reference to “science” (Wissenschaft) as the system to be
taken into account in the shaping and delimitation of training content. The
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purpose of this resource is to differentiate between the world of simple im-
pressions of the scientifically configured world of sense. The purpose is to
ensure that the teaching program is supported in objective ways:

The same basic law also regulates the general development of theoretical
knowledge [necessarily extends] to the development of humanity [...].
And so, from this fundamental law, from the natural division of each
individual act of the communication of knowledge [...] it is also, in ge-
neral, the organization of the content of education, i.e. the methodology
of teaching as a whole and in each different part (Natorp, 1905, p. 14).

As seen, a plan of formative contents is achieved for the structur-
ing of the teaching plan, with which a criterion of didactic formation is
established; the formation of the intellect not only implies the compila-

tion of knowledge, but also contributes to the hierarchization, structuring 197
and thematic organization of the scientific results for the articulation of /\CW)
a teaching and learning plan. For Natorp (1905), in this way, two impor- 1

tant objectives are met: to guarantee the objectivity of knowledge by rely-
ing on scientific advances, and the assurance of a critical teaching model,
since the content is ordered to the scientific logic of the subject.

Thus, it is necessary to set the criteria for the formation of the will
to establish the formation program of the intellect. The specific problem
for this faculty is the theoretical framework from which to make deci-
sions, therefore, for the author, the configuration of the contents from the
results of science would allow the delimitation of a training plan towards
which to drive decisions: “The law of development, i.e. also of the forma-
tion of understanding [der Bildung des Verstandes], is transferred at the
same time to development, i.e. to the formation of the will [der Bildung
des Willens] (Natorp, 1905, p. 18). With this, the general program is linked
and correlated: intellect and will are formed unitarily from the delimita-
tion of contents defined by the progress and advancement of science.

Regarding the cultural means of training, Natorp (1905) proposes
the formation of a multiplicity of resources that accompany the training
process. The first of them corresponds to “art and aesthetic training” (Die
Kunst und die desthetische Bildung); regarding the first, it is a philosophi-
cally organized program to define the creative act that the student must
reach. While the free creation of the spirit must be encouraged, this must
be allowed to the extent that artistic content — defined by the techniques
and objectives of the art- is achieved (Natorp, 1905, pp. 18-20).

The second cultural medium refers to “religious formation” (Die
religiose Bildung), whose purpose is threefold:
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o Teach the foundations of the life of the individual human being
(I) and the relationship that it keeps with a divine conception
(the other).

« To express the importance of molding one’s will to dogmatic
designs and convictions.

o The formation of a spiritual consciousness.

The author recognizes and accepts the complexity of teaching like
this, within the school environment, as it aims to achieve the same objec-
tive of training in freedom but avoiding all dogmatic content. The central
argument of the philosopher is to state that every act of spiritual libera-
tion comes from the conception of a supreme reality in which every hu-
man being acts according to his nature. The most important recommen-

198 dation is to choose religion as a content, but without conflict with any
C ") proposal (Natorp, 1905, pp. 20-23).
' As seen, cultural media complement the program of education-

al content from the sciences, allowing the school system a triple source

of leadership:

+ Intelligence and will are objectively oriented through the re-
sults of the sciences.

 Artallows the free creation of the student, but it is ordered to an
artistic technique and production.

« The promotion of a religious practice favors the order of the
intellect to a dogmatic program and the regulation of the will
from a system of beliefs that drive the search and experience of
freedom (Natorp, 1905, pp. 23-26).

Finally, regarding the field or conditions of the training process, the
author considers: “All educational activity develops in the community”
(Natorp 1905, p. 23), this implies that it is with the interaction with other
individuals that these contents are learned. In this sense, the determina-
tion of the contents is not made by individual choice of the teacher but
recognizes in the scientific community a consensus of results that must
be transmitted. The same happens in art in terms of the formation of
the free imagination, the determination of creative limits, as well as the
choice of the best resources for its expression, which are delimited by the
artistic community; the same for religious formation; in all cases it is the
community that delimits the best interaction processes.

The role of the teacher is therefore oriented to the synthesis of
the diverse and to the conduct of the students in those cultural contents
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accepted in the community. The didactic process is composed of three
important moments: first uses the stabilization of the contents through
repetition or memory; the second step follows the same procedure as de-
duction or syllogistic induction, having memorized the contents, there
is no more than reasoning the scientific contents following their logical
pattern, finally; the third involves a synthesis and incorporation of new
contents following the same previous pattern (Natorp, 1905, pp. 26-28).
This didactic description, as said, although it is driven by the
teacher in his capacity as an individual, is not subject to individual free
decision, but must be guided by the social life of the community. But the
latter, in turn, must be ordered to a regulatory principle that allows the
organized and full management of all the abilities of individuals, since it
is not possible to attend to each student thinking about his uniqueness,

but about what constitutes him as a community member. Therefore, for 199
Natorp (1905), the most important quality of the pedagogical is in its “\C)
structuring within a political system that allows it to regulate particular AL

actions to be nourished by scientific, artistic and religious development,
with which to lead all students equally: “This, however, presupposes a
deep education that permeates all social life and whose orderly develop-
ment is, therefore, the last and highest requirement of an efficient social
life” (p. 29).

This restructuring of social organization from the state follows its
own logical pattern of organization, which for Natorp (1905), focus on
three groups of formative activities:

 The orientation and education of material behaviors is ordered
by economics.

o The organization of public actions and community life res-
ponds to legal-political regulation.

o The cultivation of social reason responds to formal education.

A large part of the specific actions can be formed only within the
small institutionally recognized societies, i.e. the home, the school and the
public associations; each one of them must give the tools for the promo-
tion of a coexistence between the members of each of these institutions,
but also within the community life. The general objective is to promote
productive life both in terms of the will and interest to do so, and to de-
velop the skills and teaching of the tools necessary to carry out a profes-
sional activity with public benefit (Natorp, 1905, pp. 30-31). These are the
foundations and pedagogical vision of the author.
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In the case of Cassirer (1998c) the same treatment of these ques-
tions is observed but is placed in a different dimension: the knowledge
of the singular and its relations with the universal. For this author, his
teacher’s proposal elucidated how it was possible to determine the logical
and, it can be added pedagogical relevance when assessing a subjective
activity as objectively valid. The solution proposed in the PSF established
to recognize in each symbol a modality of own and unique understand-
ing from which to structure a culturally valid orientation path. With this,
the general task of the formative process would be, in the first instance,
to define the nature of each symbol, and then to promote it according to
its ideal conditions.

For Natorp (1905), defining the conditions of the formative pro-
cess allowed observing that it was the work of sciences such as economics,

200 politics or law which determined the normative situation that parents,
(I) teachers or those responsible for public institutions should promote with-
in the home, school or in any social sphere of work. Cassirer, for his part,

would develop the same task by detailing the role that symbols such as
myth, language or science fulfilled within the process of shaping cultural
reality. This same author, in Phenomenology of knowledge, argues that:

We can only grasp [the] reality in the peculiarity of [the] forms [...].
The function of thought must not be reduced to “expressing” the self
[...]. thought feels capable of facing reality; it harbors the conviction
and believes that it can exhaust its content. Here there must not and
cannot remain any insurmountable barrier, since the thought and the
object to which the first is directed are one and the same thing (Cassirer,
1998¢, p. 12).

In this way, the universal is articulated as an intellectual relational
product, an act in which different rules and psychological tasks are ful-
filled that allow meeting the general with the particular through func-
tional relations. The pedagogical value of this statement corresponds to
the need to locate the ideal foundations through which the ‘expression of
the being” is possible, because otherwise, philosophy itself could not refer to
any reality in a consistent way. Much of the phenomenological descrip-
tions of each of the PSF volumes intend to provide empirical evidence of
the overall process of cultural knowledge formation.

In this sense, it can be said that for this author the most important
pedagogical principle—since all subsequent activity derives from it—is
the establishment of a “law” that determines the criterion for qualify-
ing individual cases as culturally ideal actions and the only viable way to
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achieve it is by delimiting the role and functions of each symbolic form:
“This is possible by creating fixed and universally valid correlation rules
between [the singular data], subjecting to certain laws the coexistence in
space and the succession in time” (Cassirer, 1998c, p. 370). Accordingly,
the constitution of general norms that regulate the process of knowledge
construction finds in the various cultural symbols—and not exclusively
in science—independent, but interconnected, forms of validation. Thus,
the one and the unity will appear as dialectical interaction within the
framework of a cultural system that progresses phenomenologically in
each of its particular forms of knowledge.

The general sense imprinted by Cassirer (1998c¢) to his project be-
gan with the perception of the natural world and the infinity of its singu-
larities until reaching the development and establishment of the physical-

mathematical sciences as its highest goal. The description of this path, 201
although it resorts to philosophical categories to constitute itself, cannot ’\C)
be understood otherwise than from a formative development of culture AL

and, therefore, under a pedagogical vision (Calvo, 2023). It should be re-
membered that the primary requirement driving this phenomenologi-
cal path is knowledge, which can only be reached to the extent that the
simple impression of the world appropriates the intellectual resources of
culture, and for this only the path of cultural formation remains, a path
described in detail by his teacher Paul Natorp (1905).

Towards a pedagogy of culture
from Natorp and Cassirer

Among the many references to which we can refer to find a common
ground of both authors, it is necessary to understand that they have as
a common point the Kantian vision of pedagogy. In the opening of his
treatise, we already find the following statement: “The human being is the
only creature to be educated. Understanding by education care [sustenan-
ce, maintenance], discipline and instruction, together with education. Ac-
cording to this, the human being is a small child, educating and a student”
(Kant, 1983, p. 29). According to Ortiz Soriano (2023), this Kantian pro-
posal can be fully implemented to the extent that social agents intervene
for developing the skills and tools essential to achieve an appropriation of
the ideals constituted by the community; in that sense, it is the role of the
State to promote and guide these actions:
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The role of the State in education is to cultivate and educate men, the
people, and realize that if the necessary areas for integral education
(discipline, culturization, civilization and moralization) are not covered,
this will have a negative impact on moving away from the perfection of
humanity (p. 167).

This vision, in the author’s words, must be translated into the for-
mation of a curricular proposal that allows the configuration of a forma-
tive framework that makes effective the tasks of the State in the formation
of this formative vision. This Kantian proposal, as seen, not only offers a
vision of the ideal foundations that must regulate education, but also es-
tablishes a specific activity in the conformation of these ideals. In contrast
to this Kantian vision that covers all the edges, in the case of the so-called
Neokantians, there is a more theoretical vision regarding their pedagogi-

22 cal proposal, but it also offers practical analyses of the educational pro-
(I) cesses as presented at the end of this section.

Taking up the work of Natorp (1905), it is important to mention
that after the first edition, he offered a second expanded Course of so-
cial pedagogy (Natorp 1975), whose central thesis is that pedagogy, as a
science of education, must guide its formative activity from an objective
and a subjective sphere. The objective would be constituted by the phil-
osophical disciplines: logic (theory of principles), aesthetics (theory of
perception and good technique) and ethics (theory of moral behavior);
the subjective dimension, on the other hand, would be constituted by a
critical study of the psychological conditions that allow to orient the will
(Natorp, 1975, pp. 106-109). With this structure, the author’s purpose is to
define both the theoretical framework and the methodology by which it
is necessary to guide the educational process.

The ultimate purpose of these subjective and objective spheres, ac-
cording to this author, is to delimit the contents of education, which are
defined as follows: “We use the word ‘culture’ for ‘formation’ in an objec-
tive sense, for the formation of objective worlds [...] the content of edu-
cation, presented objectively, confuses with the content of culture: it is
one and the same” (Natorp, 1975, p. 110). As can be seen, for the author,
the formative process is based on logic, aesthetics and ethics, guided by
psychology in terms of the development of the will, but delimited by the
development of cultural content. In addition to this, he adds that “cultural
contents” are to be understood: “Scientific culture, morality and aesthet-
ics” (Natorp, 1975, p. 110).

These delimitations are important, because they show that the ped-
agogical work is not only focused on the description of the conditions in
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which the learner learns and develops new skills, but implies the under-
standing of the knowledge produced culturally and that must be taught
to the new generations. In this sense, the concept of pedagogy, in Natorp
(1975), implies a vision that favors the integration of the manifestations
of human life, since it is in the totality of social actions that we can delimit
the educational contents to be transmitted. In addition to this, the author
adds: “All educational activity is carried out on the basis of the commu-
nity. The isolated human individual is a mere abstraction, like the atom
of Physics [...] therefore, every content of human education is in itself
communal” (Natorp, 1975, p. 118).

Hence, the natorphan concept of pedagogy is intimately linked to
cultural development and progress, in that sense, it can be argued that
any historical event that favors human advancement becomes a prop-
erly educational content. In this point it is important to reiterate that
the pedagogical proposal of the author is linked to his own conception
of philosophy, which is conceived as a theory of being whose research
methodology implies the construction of the logical foundations that
allow to define and delimit the epistemological contents of the sciences
(Natorp, 2015, pp. 198-199). According to this author’s conception, the
content of the exact sciences (mathematics, physics, chemistry, biology,
etc.) constituted a true conceptual framework in which the human being
could rely on to define an affirmation as “knowledge”. In that sense, then,
knowing meant demonstrating the belonging of a content to a science
whose methodology justified the validity of a postulate. Thus, pedagogy
emerged as the “science of training [Bildung], i.e. the theoretical founda-
tion for distinguishing questions concerning education [Erziehung] and
teaching [ Unterricht])” (Natorp, 1975, p. 105). With this delimitation, what
the author proposed was the constitution of the logical principles with
which to evaluate to what extent the act of growth and development of
new skills in students could be considered as training or education, and
to what extent it should be considered an act of adaptation.

Thus, Natorps general proposal (1905; 1975), in his two treatises
on pedagogy aims to systematize a science (Wissenschaften) with which
it was possible to study both the identity of education and the general
framework of development in which it was to be inserted. Therefore, by
stating that it was an activity whose center is culture, it established both
its foundation and its purpose, because only in the interaction of the hu-
man being with his history and the community; it is possible to measure
the degree and development of the education process.
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As mentioned above, unlike Natorp, in Cassirer it is not possible to
find a pedagogical treatise or study on the process of education. However,
in his various anthropological treatises we find the theoretical elements to
construct a theory of formation. The best-known work to which we can
refer is An essay on man, An Introduction to a Philosophy of Culture, trans-
lated as Philosophical Anthropology: an introduction to the philosophy of
culture, whose central thesis is that the human being, through history,
although it has been defined as a “rational animal” (restricting its abilities
to its cognitive abilities) instead, can be defined as a “symbolic animal”
(Cassirer, 2012, p. 49). This new definition of the human being based on
the symbol, in the words of this author, offers a broader and varied vision
of options from which to understand the authentic reality in which the
human being moves and develops. With this new approach it is necessary

204 to reconsider the interpretative framework of human life, because now,
(I) it is no longer a question of studying the subject as an isolated being or
an individual reality, but rather it must assume the totality of expressions

and manifestations of his active life in society:

The outstanding and distinctive characteristic of the human being is not
a metaphysical or physical nature, but his work. It is this work, the sys-
tem of human activities, that defines and determines the circle of huma-
nity [...]. A philosophical anthropology would therefore be a philoso-
phy that would provide us with the vision of the fundamental structure
of each of human activities and that, at the same time, would allow us to
understand them as an organic whole (Cassirer, 2012, p. 108).

With this proposal, what the author proposes is a unitary concep-
tion of the essence of the human being. Instead of assuming the subject
as a singular and isolated being, it assumes culture as the center and unit
in which any action, however isolated it may seem, makes sense in the
cultural aspect. This is significant because it is only in the accompaniment
and guidance of the new members that an action can be interpreted and
achieve a specific meaning. An example of this claim is proposed by the
author in his essay entitled “The Shape of Concept in Mythical Thought”,
in which he explains how in Australian Aboriginal tribes the conception
of the world depended on two issues: first, on the tribe to which the mem-
bers of the community belonged and, second, on the geographical space
that that tribe occupied in the environment. What is relevant about this
example is that, as reported by the Neokantian, this division occurred by
virtue of an authentic cultural process, since the territorial delimitation
occurred as the result of “putting a cane on the ground, in exactly this
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direction. Such a staff divided the whole space into two halves, upper and
lower, north and south, one of which designated as the place of the krok-
itch group, and the other as the gamutch group” (Cassirer, 1975, p. 31).
While the example highlights the ethnographic traits (as it de-
scribes the processes of social organization of Australian Aboriginal
groups), it also highlights the general logical conditions of the education-
al contents of this group. Each community was responsible for transmit-
ting to the new generations the spatial limits defined between the repre-
sentatives of each group, and related to each space, the tasks, functions
and customs of each group. Each tribe responded to a unique religious
worldview, associated with its own totemic and ritualistic system that had
to be respected and promoted among the new generations, making each
group responsible for promoting its own way of life and linked to the vi-

sion of each geographical region (Cassirer, 1975, pp. 31-33). 225
This case, proposed by Cassirer (1975), manifests in a practical way ’\C)
the pedagogical vision to which Natorp (1975, p. 110) referred when he said XL

that every educational act was, in essence, a cultural activity. There is no
activity that can be maintained and considered as a representative expres-
sion of a community without enjoying a formative process that describes
its teaching process and appropriation by the community. For Cassirer
(1975), cases such as that of the Australian tribe mentioned above, state that
in these aboriginal groups: “Everything is fixed by the myth-sociological
structure of the image of the universe in such a precise way that it is not
only equated to written prescriptions and laws, but in terms of immediate
obligatory force it far exceeds” (p. 35). As can be seen in this previous quote,
the general worldview constituted by the community, even under mythical
modalities, is translated into the base and mold through which all actions
of social, political, religious, artistic and pedagogical structuring are regu-
lated, since any way of proceeding is subject to an overview of the world.

We see these same ideas expanded and deepened in the second
volume of the PSF dedicated to Mythic Thought, where the author es-
tablished the following: “Mythic-religious consciousness does not simply
result from the factual state of the social form, but is one of the conditions
of social structure, one of the most important factors of feeling and com-
munity life” (Cassirer, 1998b, p. 222). With this, it is again observed that
every social structure is linked to a symbolic form that, given its cultural
character, permeates every aspect of public life conditioned by the forma-
tive processes. This same principle extends to the rest of the symbolic
formations, making language, history, art or science possible to develop
by virtue of a structure of social interaction.
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The pedagogical implication of this vision cannot be other than
the conception of formation as a social process that is conditioned by
the general form of the prevailing symbol. In this sense, following Phe-
nomenology of knowledge (Cassirer, 1998c), it is possible to argue that the
generation of all epistemological content depends on the own forms con-
stituted by the community. This implies that to ensure the generation of
new behaviors it is necessary that all new content promotes in the student
a learning system consistent with the system itself that is to be promoted.
For example, the learning of art must favor the development of artistic
skills by promoting artistic practice itself; if it were the teaching of his-
tory, it is necessary to favor practices that favor the experience of histori-
cal events; and the same for the rest of the symbolic formations. In this
sense, the formative process becomes an eminently practical action, but

206 recognizing the importance of the cultural structures and forms in which
(I) each form develops. As the author argued in his treatise on Philosophical
Anthropology: in symbolic forms “the human being discovers and tests

a new power, that of building a world of his own, an ideal world. [Each
symbol] is completed and complemented, but each opens a new horizon
and shows a new aspect of the human” (Cassirer, 2012 p. 334).

A theoretical complement can be seen in both pedagogical visions.
While in Paul Natorp (1905; 1975) we find the general theoretical frame-
work in which the process of education is developed, in Cassirer (1975;
1998¢; 2012) we find the anthropological conditions in which such an
educational act occurs. By pointing out that the human being is a “sym-
bolic animal” (Cassirer, 2012, p. 49) we notice a nature that requires be-
ing trained and educated, with objective and subjective resources, such as
those offered by the “science of formation” (Natorp, 1975, p. 105).

Conclusions

This article proposed a pedagogical reading of Cassirer’s PSF, especially
of his volume Phenomenology of knowledge. It was shown that one of the
central foundations considered by the author was the critical psychology
of his teacher Paul Natorp (1905). Throughout the work, however, the
thematic and methodological coincidences developed in the treatise on
the General Pedagogy of the second were shown. While no details were
given as to why the philosopher of Wroctaw did not include in his studies
the symbol the natorphan theory of formation, it was possible to show
how the critique of culture proposed fully in Philosophical Anthropology
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contains essential foundations for the development of a Pedagogical Cul-
ture, presented and articulated by the teacher.

Particularly noted was Natorps pedagogical conception (1905).
The following was emphasized: pedagogy is science whose object is two-
fold: education (as a natural process of growth) and training (as to the
ideal determination of the end of education). For the foundation of its
principles, two sources are distinguished: philosophy to determine the
objective principles and general laws that guide the intervention and psy-
chology to determine the subjective operating principles. For him, the
educational contents must derive from the development of science and
be organized within the school environment for a better structuring and
hierarchization of the contents. This does not imply that other environ-
ments such as home life or community life cannot participate, on the

contrary; in the first specific skills must be developed such as the appro- 237
priation of a language, rules of coexistence, and some practical skills; in “\C)
public life skills must be formed linked to the respect and monitoring of A

legal standards. Complementary activities for the promotion of a peda-
gogical culture come from a continuous artistic and religious formation.

Cassirer’s proposal (1998c), on the other hand, proposes a scheme
similar to that of his teacher, but with special emphasis on the phenom-
enological development of symbolic formations. For the author, each
symbol fulfills a particular function (expression, representation or signifi-
cance) giving meaning to particular units. But the general sense of each
symbol, however disparate or alien it may be to each other (i. e. myth and
science, language and history, art and economics) in all of them establish-
es a common form of progress involving a general mode of development.
Although for the Neokantian this advance of the spirit is constituted by a
historical evolution, in the report and details that he offers in his magnum
opus it is seen how the myth, language and science are articulated around
a general function that determines its progression and evolution only to
the extent that the members of the community interact, appropriate the
general rules and incorporate them in their continuous way of acting. In
this sense, it is a modality of cultural action that depends on a formative
process that allows each symbol to operate according to its own peculiar-
ity, but ordered to a cultural ideal that guides it to its full realization.

In this way, a pedagogical background can be observed in the de-
velopment of symbolic forms, since like the theory of the formation of
Natorp (1905), which proposed to educate ideal behaviors in the students,
in the case of Cassirer (1998c¢) the deviation or disarticulation with re-
spect to its general form invokes from philosophy the responsibility of
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redirecting the deviation to its functional unit and, therefore, to a general
form of culture, a clearly pedagogical action, as stated by Natorp (1905).

Notes

1 The works of both authors have been consulted in German and Spanish, but only the
Spanish edition is cited in the case of Cassirer and the original edition in the case of
Natorp. All translations are mine, unless otherwise stated in the bibliography.

2 Itis important to underline that when Cassirer refers to Hegel he does so, particu-
larly, to the Phenomenology of the spirit, so that such clarification implies a purely
philosophical and not pedagogical interest (Luft, 2011); however, it is interesting
the clarification of Arsenio Ginzo (2015, pp. 13-17) on the difficulty of separating
pedagogy from philosophy in Hegel, since for him such a division is not blunt. This
work does not allow to deepen in these questions for what remains for a future

208 work to expand them.

([) 3 Something that is evident in the whole of this third section is that when Natorp
speaks of psychology as the science of “subjectivity” he does not eliminate its scien-
tific character, he only says that it oversees the study of the reality of the human
being and his emotional, volitional and cognitive conditions in the individual.
Therefore, it considers that this is about the contents of the “subject” (subjectivi-
ty), without being separated from experimental study procedures and systematic
observations of behaviors. An additional important issue to consider is to recogni-
ze that in Natorp we find an independence between philosophical science (logical
study of the foundations of reality) and psychological science (logical study of the
foundations of the human being and his behaviors). The development and detail of
the importance of the latter remains for another time.

4 The testimony of H. Keller (1954) is quite illustrative in this regard: “We walked
down the path to the well-house, attracted by the fragrance of the honeysuckle
with which it was covered. Someone was drawing water and my teacher placed my
hand under the spout. As the cool stream gushed over one hand, she spelled into
the other the word water, first slowly, then rapidly. I stood still, my whole attention
fixed upon the motions of her fingers. Suddenly I felt a mystery consciousness as
of something forgotten a thrill of returning thought; and somehow the mystery of
language was revealed to me. I knew then that “w-a-t-e-r” meant the wonderful cool
something that was flowing over my hand. That living word awakened my soul, gave
it light, hope, joy, set it free! There were barriers still, it is true, but barriers that could
in time he swept away” (p. 36).
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