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Abstract

This research is motivated by the need to unravel the progression of learning models, which
have been adapting to meet the demands of society in its constant dynamics of fluctuation and
transformation. The aim of this work is to systematically examine the evolution of learning models,
highlighting the paradigmatic changes that have favored the transition from traditional learning
approaches to more innovative and transdisciplinary proposals. To achieve this, a bibliographic
analysis is carried out, supported by the hermeneutic method for the contextual interpretation of
literature and discourses, in order to unravel the complexities inherent in the evolution of learning
models. The results highlight the limiting influence of the simplicity paradigm in traditional
educational formation and the need for a shift towards dialogicity and disciplinary collaboration
and integration to advance towards complexity. It concludes by arguing in favor of adopting the
complexity paradigm, advocating for a transdisciplinary epistemology and an interstructuring
approach to learning, which allow for integral human development. Recognizing human complexity
in teaching and learning demands a radical transformation of education towards more holistic and
transformative practices, essential for building an equitable and just society.
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Resumen

Esta investigacion se emprende motivada por la necesidad de desentrafar la progresion de
los modelos de aprendizaje, los cuales se han ido adaptando para responder a las demandas de la
sociedad en su dindmica constante de fluctuacion y transformaciones. El objetivo de este trabajo
es examinar de forma sistemdtica la evolucion de los modelos de aprendizaje, destacando los
cambios paradigmaticos que han favorecido la transicién de enfoques de aprendizaje tradicionales
hacia propuestas mds innovadoras y transdisciplinarias. Para lograrlo, se lleva a cabo un analisis
bibliografico apoyado en el método hermenéutico para la interpretacion contextual de la literatura
y los discursos, a fin de desentrafiar las complejidades inherentes en la evolucién de los modelos
de aprendizaje. Los resultados resaltan la influencia limitante del paradigma de la simplicidad en la
formacion educativa tradicional y la necesidad de un giro hacia la dialogicidad y la colaboracion e
integracion disciplinaria para avanzar hacia la complejidad. Se concluye argumentando a favor de
la adopcion del paradigma de la complejidad, abogando por una epistemologia transdisciplinaria
y un enfoque de aprendizaje interestructurante, que permitan el desarrollo humano integral.
El reconocimiento de la complejidad humana en la ensefianza y el aprendizaje exige una
transformacion radical de la educacion hacia practicas mas holisticas y transformadoras, esenciales
para construir una sociedad equitativa y justa.

Palabras clave

Aprendizaje, complejidad, dialogicidad, epistemologia, paradigma, transdisciplinariedad.

Introduction

In an era characterized by global interconnectedness and the rapid evo-

lution of knowledge, education systems face the challenge of preparing

individuals for a world of constant change and increasing complexity.

This situation has led to a critical reassessment of existing pedagogical

methodologies, highlighting the urgency of adopting more flexible ap-

proaches. In this environment, the transition from conventional educa-
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tional methods - often based on simplistic principles - to more complex
learning models has become a pressing need, marking a turning point for
contemporary educational philosophy.

The main challenge identified in this paper is the persistent ad-
herence to traditional methods of teaching and learning, which are often
insufficient to address the needs of a rapidly evolving world. This article
defends the idea that embracing complexity in education transcends
mere profit and becomes a necessity for the holistic development of both
students and educational models. The importance of this topic is intensi-
fied in a context where adaptability and innovation are key to achieve
educational success.

In the current educational context, marked by significant chang-
es following the pandemic, the rapid digitization of education (IACHR,
2021) and the incorporation of advanced technologies such as artificial
intelligence (Kim, 2022), there is an urgent need to evolve learning mod-
els. This transformation goes beyond a mere response to circumstantial
challenges, rather it reflects a substantial change in the way we interact
with knowledge and in the very conception of teaching. In this age of
global interconnectedness and constant evolution, adapting education
systems to prepare individuals for a changing world of increasing com-
plexity is critical.

The aim of this article is to examine how the transition to com-
plex and interstructuring learning models challenge and reconfigure
traditional conceptions of simplicity in education, highlighting the im-
portance of these transformations in contemporary educational practices
and emphasizing the need for adaptation and flexibility to effectively ad-
dress the new demands of educational reality.

The methodology used integrates the bibliographic analysis, fo-
cused on a critical review of relevant academic literature, including theo-
retical studies and reviews in the field of pedagogy and philosophy of
education. At the same time, hermeneutics is used for the contextual in-
terpretation of texts and discourses, in order to unravel the inherent com-
plexities in the evolution of learning models.

This document is structured in three key sections. The first sec-
tion, entitled “The dynamics of paradigms in educational configuration”,
analyzes how simplicity, dialogue and complexity have shaped the edu-
cational environment, highlighting its influence on the formulation and
evolution of teaching and learning methods. The second section, “Epis-
temological Approaches that Support Learning Models”, examines the
transition in disciplinary integration from more traditional approaches
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to transdisciplinarity, demonstrating the trajectory towards more inclu-
sive and holistic teaching models. Finally, the third section delves into the
“Learning models: heterostructuring, self-structuring and interstructur-
ing”, focusing on how their evolution challenges traditional notions of
simplicity in education and guides pedagogical practices, adapting it to
new needs and educational dynamics.

The dynamics of paradigms in educational configuration

At the beginning of the discussion in this section, it is essential to specify
the meaning of “paradigm”, a polysemy word in the academic field. From
the Greek mapd (next to) and Serypa (model, example), considered as

70 examples to follow and serve as references in specific interpretative con-
(’ 1) texts (Ferrater, 1994). Over time, the concept has undergone a semantic
l evolution, extending its scope to include both theoretical and methodo-

logical frameworks, and, in the educational context, to designate the sets
of practices, beliefs and methodologies that shape and define their edu-
cational models.

Paradigms, framed in epistemic and ontological contexts, are de-
fined as conceptual structures that individuals use to interpret and un-
derstand reality, as Audi (2004) explains. The tendency to adopt common
frames of reference stems from the social nature of the human being.
Through linguistic interaction and communication, people not only assign
meanings and generate meaning in their environment, but also contribute
to the configuration of systems and structures of increasing complexity.

These systems are intertwined with the social fabric, exerting a sig-
nificant influence on human interactions and on the multiple aspects that
make up society. Acting as collective referents, paradigms not only model the
individual perception of reality, but also play a crucial role in the configura-
tion of human societies, adapting to their changing dynamics, as Gonzalez
(2005) points out. In education, their influence is particularly notable, as
they contribute to the form and development of pedagogical practices.

In classical Greece, philosophers like Plato used the term “to desig-
nate an instrument of mediation between reality and its ideation” (p. 18),
since in its dualist model this idea is present when referring to an “intel-
ligible world”, which becomes the ideal and perfect reference on how real-
ity should be interpreted, and a “sensible world”, material and imperfect,
experienced by earthly man. With Plato’s “Allegory of the Cave” (1998), the
incidence of paradigms in the interpretation of reality and the orientation
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of the human being’s actions is revealed, as they are expressed in an episte-
mological dualism between episteme (knowledge) and its separation from
the simple doxa (opinion), as well as in ontological dualism with the al-
ready mentioned world of ideas and its separation from the sensible world.

Within this framework, several thinkers have postulated their the-
ories on how to constitute the horizons of interpretation, some focused
on the construction of knowledge and truth from the correspondence
between the sensitive element and its referentiality in consciousness, such
as Aristotle (2003) and hilemorphism or Locke (2020) and Hume (2020)
with the concept of impressions provided from material experience. Oth-
ers, focused from the idealistic and rationalist tradition, interpret reality
in reference to the logical development of consciousness as: Descartes
(2012) and methodical doubt, the principle of sufficient reason in Leibniz
(2022) or Hegel’s idealism (2017), which describes it with the dialectic as
the motor of social and cultural transformation.

Regardless of the position taken, various thinkers agree that the
origin of all knowledge is in a specific referential framework, which facili-
tates the understanding of the world in different ways. These frameworks
are fundamental for theoretical development and their evolution repre-
sents an advance in the model that does not necessarily imply a greater
truth, but a better adaptation to the dynamics and discourses of the time
and society. In this context, Gonzalez (2005) highlights Thomas Kuhn as
a key figure in the scientific field for his development of the concept of
paradigms, defining them as complex systems that include “beliefs, prin-
ciples, values and premises, which are essential to shape the perception of
reality of a specific scientific community” (p. 32).

In his review of The Structure of Scientific Revolutions, Masterman
(1970) addresses how certain theoretical frameworks affect all aspects of
human knowledge. It highlights the different ways in which “paradigm”is
defined, making a definition of this term essential from one of its great-
est exponents, Thomas Kuhn (1922-1996). In the concept proposed by
Kuhn (2000), two types of scientific progress can be distinguished: the
“normal” and the “revolutionary”. Normal science, also called paradigm-
based science, represents that time interval during which a scientific dis-
cipline undergoes evolution, supported by community acceptance of a
relevant scientific work (Kuhn, 2000). Emblematic examples of this sci-
ence include the Newton's Principia (1972), which lay the foundations
of Newton-Euler mechanics, and the work of Carnot (1963) in classical
thermodynamics, which establishes the framework of the thermodynam-
ics of calorie.
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The adoption of a paradigm in a period of normal science con-
stitutes the premise or basis of scientific work, even defines the field of
study, so that abandoning it “is to stop practicing the science that defines
it” (Kuhn, 2019, p. 75). These ideas that Kuhn contributes in his concep-
tion of scientific development in periods of normal science, are later gen-
eralized in different directions, one of those directions is its extension to
the educational field and the social field in general.

In contrast, revolutionary science occurs when dominant theories
are rejected and replaced by others (Kuhn, 2000). A “scientific revolution”
is the result of a “paradigm shift,” which usually occurs when the scientific
community identifies a set of “anomalies” in the prevailing theories, i.e.,a
set of phenomena that frames of reference should explain in a convincing
way, but do not, or a set of failures that can take various forms including

72 excessive complexity, paradoxes, ambiguities, or unresolved difficulties.
(I) An anomaly, says Kuhn (2019), arises “recognizing that nature has
somehow violated the expectations induced by the paradigm that governs

normal science” (p. 103). This concept is illustrated by the transition from
the anomaly-filled phlogiston theory to the oxygen combustion theory,
proposed by Lavoisier around 1777. This change meant a scientific revo-
lution in the understanding of combustion. Similarly, the discovery of
X-rays defied the expectations rooted in the scientific community, despite
not directly contravening the dominant theory of the time, evidencing
the dynamism and contingency of scientific theories (Kuhn, 2019). An-
other example is the transition from Ptolemaic to Copernican astronomy
(Copernicus, 1965), which shows how revolutionary developments can
radically transform our understanding of the world.

As a theoretical framework in science dictates the focus and scope
of study, a conceptual model in the social sphere exerts a comparable
influence on the social fabric and community interactions (Gonzélez,
2005). However, for a paradigm to consolidate as the essential archetype
in a society, it must be shared and internalized either voluntarily or in-
voluntarily by the whole community. From this adoption, various social,
cultural, scientific and educational dynamics will be oriented.

In the context of the adoption and transmission of reference
frameworks, the role of education is fundamental to the formation of the
social fabric. It acts as a means of imparting the necessary concepts and
tools to understand the complex matrix of meanings, values and percep-
tions inherent in a culture. It also plays a crucial role in strengthening
collective identity and in the holistic development of society, paving the
way for effective adaptation to future challenges and changes. Then, the
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determining paradigms in the evolution of education and learning mod-
els will be examined.

Paradigm of Simplicity

In the field of education, the influence of paradigms is essential to defi-
ne the modes, design and construction of pedagogical approaches and
methods. An example is simplicity, prevalent in the traditional educatio-
nal model that, characterized by its preference for clear and sequential
educational processes, deeply marks conventional pedagogical practi-
ces (Aguayo et al., 2021). With its roots in positivism, the simplicity fra-
mework acts as a guide for both the structuring of disciplinary knowled-
ge and the heterostructuring approach to learning.

Since positivism underlies this approach, its exploration is essen-
tial to understand its influence on the formation and evolution of edu-
cational models. The term “positivism” originated in the nineteenth cen-
tury with Henri de Saint-Simon, but it started being used with Augusto
Comte and his works Course of positive philosophy of 1830 and Discourse
on the positive spirit of 1844. Comte uses it to refer to the way of analyzing
physical facts in the field of science, alluding to empiricist studies and the
conceptions of philosophers such as Bacon, Hume, Locke and Condillac,
for whom all knowledge is understood as a product of the sensitive expe-
rience (Dos Santos, 2017).

Positivism will place special emphasis on all knowledge that comes
from experience, and that is observable, manipulable and corroborable
through the use of methodologies linked to the exact sciences, in order
to dismantle mythical thought, given in theology or metaphysics, to re-
formulate it from human rationality that aspires to maximum objectivity
(Marquisio, 2017).

As a philosophical trend, positivism aims to establish the determi-
nant parameters of scientific knowledge, under a unified methodological
criterion that includes and guides all disciplines and branches of knowl-
edge (Guaman et al., 2020; Hizmeri, 2011). For Comte and Sanguineti
(1987), the disciplines will be questioned by the scientific-positivist char-
acter, as long as they clarify an object of study (gnoseological question)
and a concrete way to address it (methodological question). From this
conception, says Malinowski (2007), any attempt to base the knowledge
methodologically must be based on:

The analytical principle described by Descartes in the Discourse of the
Method, and summarized two centuries earlier by the English scholastic
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philosopher William of Ockham by the principle of parsimony, or of “Kni-
fe of Ockham” in the explanation and construction of theories: between
two explanations, the best is the most simplified or the smallest (p. 30).

The epistemological foundation of positivism proposes a separa-
tion between the relationship of the subject with the object, a “dualism
and objectivism, where the researcher and the study objective are totally
independent” (Ramos, 2015, p.11), seeking to control this interaction
in order to provide generalizations that objectify and simplify scientific
knowledge. In addition to this, it is important to emphasize that positiv-
ism is based on the principle of simplicity, which, in line with the scientific
vision, promotes decomposition or reduction processes of the extensive
and complex issues to its more individual components to better under-
stand them. In the words of Morin (1998), simplicity is understood as:

(l) A paradigm that brings order to the universe, and pursues disorder. Or-
der comes down to a law, to a principle. Simplicity looks at the one and
sees the multiple, but cannot see that the One can, at the same time, be
Multiple. The principle of simplicity either separates what is bound (dis-
junction), or unifies what is diverse (reduction) (p. 55).

In this order of ideas, simplicity adopts a practical and accessible ap-
proach to knowledge, partially relying on the traditional notion of “analy-
sis” as “decomposition’, as exposed by Beaney (2014). This paradigm is also
based on the application of principles of reasoning that do not necessarily
require the development of deep or abstract ideas. According to Aguayo
et al. (2021), it promotes a method of thinking and problem solving that
favors simplification and reduction. In education, this approach not only
accelerates results, but also facilitates students’ learning of basic concepts,
as a concise principle is easier to understand than a complex analysis.

Teaching and learning based on concepts originated from a mechanical
paradigm have dominated the Western educational tradition since the
first industrial revolution. This type of educational tradition is characte-
rized, among other things, by its reductionist and linear mentality, which
hasled to an isolated and disconnected generation of knowledge (p. 368).

The decomposition of information and complex topics into their
unique components (an essential feature of the traditional conception of
analysis) has its own limitations, especially in the scientific and academic
field, due to its propensity — in many cases — towards disciplinary isola-
tion and — ultimately — the fragmentation of knowledge (Aguilar et al.,
2019). The separation and/or reduction of knowledge in plots prevents
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students from understanding the interconnection between different dis-
ciplines and their applications (Balietti et al.,2015). This, in turn, can lead
to a loss of holistic understanding of knowledge and reduce their under-
standing to fundamental and pragmatic principles.

Dialogic Paradigm

This paradigm has emerged, essentially, as a movement of exchange of
ideas “between various conscious subjects, flowing between, within
and through [sciences]” (Hernandez and Quintana, 2018, p. 26), which
enables the transmission of beliefs and knowledge, facilitating the search
for truth and the construction of knowledge in a participatory, collabo-
rative and democratic dynamic. The main point of this approach is that

frames of reference, through which we interpret reality, are collaborative 75
constructions that evolve with social discourse (Leistyna, 2001). This dia- /\CWD

logic process has led to the development of epistemological approaches
such as multi-, and interdisciplinary, which, adapting to the changing ne-
eds and dynamics of knowledge and society, give way to the educational
model of self-structuring learning.

Dialogicity manifests itself as a teaching method in the education of
classical Greece, particularly in the philosophies of Socrates and Plato. Both
philosophers used dialogue as an essential means for the search for knowl-
edge or truth, identifying in its dynamics the “false beliefs and knowledge
to eradicate them and undertake a search for truth” (Molina, 2021, p. 39).
Socrates called this dialogical method “maieutical” (giving birth), since,
through the confrontation that emerged through the interaction of ques-
tions and answers in the dialogue, it was possible to reveal the truth.

For his part, Plato used in his famous Dialogs the dialogical re-
source for the construction of philosophical categories such as “kindness,
temperance, courage, love, wisdom, his vision on politics, wars, econom-
ics, religion, etc” (Hernandez and Quintana, 2018, p. 28), useful for social
education as the construction of self-knowledge in his apprentices.

The paradigm of dialogicity also has its roots in the Topics of Ar-
istotle, which constitute a key contribution in this approach to argumen-
tation and reasoning. An interesting later confluence occurs with the
emergence of interrogative logic (Zerpa, 2011), the strategic analysis by
mathematical game theory in the 40, the constructivist approach in phi-
losophy of mathematics and the pragmatic approach in semantics (asso-
ciated with Wittgenstein). Such a confluence gives rise to “dialogical logic”
(Clerbout And McConaughey, 2022).
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The importance of dialogue has evolved throughout history, deep-
ening in essential aspects related to the generation of knowledge, science,
social structuring and education. It has matured this approach to incorpo-
rate its structures and principles in the theoretical developments of influ-
ential thinkers such as Martin Buber (1973), in the nineteenth century, who
conceptualized human existence as intrinsically dialogic and relational:

It is neither the individual as such nor the collectivity as such. Both of
these things, considered in themselves, are no more than formidable
abstractions. The individual is a fact of existence insofar as he enters
into living relationships with other individuals; collectivity is a fact of
existence insofar as it is built with living units of relationship (p. 146).

The relationship units identified by Buber (1973) are inscribed with-

76 in the dialogic, which implies an understanding of the self and the other
(D as interconnected and mutually dependent entities, both in the process of
' knowledge and in the process of existence. The relevance of dialogue with

other individuals lies in their potential to promote personal growth and
understanding of the world. This approach, as Vazquez points out (2013),
is outlined as “the only human possibility of access to Being” (p. 144), un-
derlining its crucial role in understanding and human development.

In this way, it emphasizes how dialogic dynamics promote an effec-
tive understanding of the interaction between people and their process of
knowledge construction. In the ontological realm of language, dialogue
is defined as “the space where human interactions converge” (Sanchez,
1984, p.133). An area where participants communicate and influence
each other in order to build and understand themselves.

In the vision of this paradigm, the contribution of Lévinas (2002)
on dialogue as an experience through otherness appears. It is in the dia-
logic experience that the other is understood, moving from the interiority
of the being to the outward, since “in the relationship with the face in the
fraternity in which another appears in turn as a solidarity of all others,
constitutes the social order, in reference to all dialogue with the third”
(p- 287), which means that individualities meet to transcend individuality.
Lévinas suggests that through dialogue one can conceive a universal eth-
ics, understanding that “the universality of reason arises from the over-
coming of the subjectivity enclosed in itself, something that is evidently
achieved through the relations of otherness” (Acosta, 2016, p.276) pro-
duced through dialogical dynamics.

Through dialog, one can understand the other, going from the in-
terior to the exterior of the being. In this process, solidarity between indi-
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viduals is manifested, giving rise to a social order based on the relation-
ship with others and their transcendence.

Following this reasoning, dialogicity offers an interpretation of
the world based on interpersonal relations, an idea that Lévinas (2002)
expands by integrating a universal ethics and rationality that transcend
simple communicative interaction. In this vision, rationality extends be-
yond the subjectivity of the individual, enriching itself in the dialogic
process with others (Crowell, 2012). The paradigm of dialogue has been
established as a meeting space, facilitating the recognition and integra-
tion of diverse points of view that arise from individual thought. This ap-
proach promotes an understanding of knowledge and a way of interact-
ing with the world that prioritizes diversity, as opposed to homogeneity
and simplicity.

Regarding the characteristics of the dynamics of dialogicity to
transcend homogeneity, it is relevant to turn to the thought of Hans-
Georg Gadamer (1900-2002), for whom dialogicity generates in the
encounter between subjects and the world, which he called “fusion of
horizons”. Gadamer (1993) argues that this fusion is an essential dialogi-
cal experience in which participants expand their understanding of the
world and of themselves through a mutual exchange of conceptions. In
his words, “in this form of dialogue the other becomes understandable in
his opinions from the moment his position and horizon have been recog-
nized” (p. 189). This process makes it possible to overcome homogeneity,
as it facilitates the incorporation of different points of view and fosters a
deeper and enriching understanding of the subject.

Considering this perspective, it can be inferred that the structure
of dialogicity is established by combining horizons that emerge from the
dialogic dynamics. These dynamics are not static or inflexible, on the con-
trary, they constitute an active reality that transforms and evolves as the
dialogue develops, since “it may happen that the horizon does not move,
but this depends on whether the person is willing to walk; while a per-
son walks, his horizon will change” (Demon 2013, p. 53). In this way, the
subject approaches new worlds and unknown horizons in which dialogue
acts as an integrating agent, merging the different generated horizons.

When approaching this paradigm in the field of the philosophy of
education and its practical applications, it is relevant to mention Paulo
Freire (1921-1997), who emphasizes the dialogic action centered on the
question as a liberating instrument and catalyst of changes in human ed-
ucation. The dialogic action caused by the question will be an instrument
of liberation from the traditionalist education, which seeks to reproduce
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knowledge without questioning or validating it. The question, in this con-
text, generates this meeting of peers, in which:

The subject ceases to be a mere object, since it is no longer an empty
vessel to be filled, but, as a subject, is going to be subjected to challenge
in order to achieve a critical knowledge of his situation as an active sub-
ject of praxis and a transformer of social reality (Velasco and Gonzilez,
2008, p. 464).

Dialogue for Freire (2005) humanizes the subject, since, in the dia-
logue, there is “an encounter that sympathizes the reflection and action of
its subjects channeled towards the world that must be transformed and
humanized” (p. 108) in the search for the other, not as an imposition or
conquest of an idea over another, but as paths that open in the pronuncia-

78 tion of the world as acts of freedom.
D De Zubiria (2010), highlights the importance of dialogic dynam-
1 ics in the formation of the human being as an essential condition for its

integral development. These dynamics not only contribute to the human-
ization of the individual by enabling him to understand the world around
him, but also aim to “ensure higher levels of thought, affection and action”
(p- 216). By fostering a critical mindset, emotional development, and the
ability to act with responsibility and awareness, dialogic dynamics enable
human beings to cope and adapt to a context characterized by diversity
and complexity.

Dialogy not only enriches understanding of knowledge and pro-
motes the exchange of ideas, but also fosters more human and collab-
orative learning. By embracing dialogue, education becomes a dynamic
space where multiple perspectives are valued and a deeper understanding
of the world and ourselves is cultivated. In this environment, teaching
and learning transcend the mere transmission of information, becoming
an interactive and enriching process that prepares individuals to partici-
pate actively in an increasingly diverse society.

Paradigm of Complexity

Complexity has emerged as an alternative to the inherent limitations of
traditional and simplified approaches that prevail in the scientific and
educational field. When talking about complexity, it refers to a network
of interconnected and multidimensional processes that demand a holis-
tic and contextualized approach to adequately address the challenges of
reality (Capra and Luisi, 2014). This approach is opposed to reductionism
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and linear thinking that characterize paradigms based on simplicity and
single-dimensionality.

Edgar Morin (2003) is a fundamental figure in the development
and promotion of complexity in the philosophical field. According to this
author, complex thought “is a thought that does not separate, that does
not dissociate, that does not fragment, that does not simplify, but inte-
grates, relates, contextualizes and, above all, that does not lose sight of glo-
bality” (p. 30). This involves developing skills to recognize and address the
uncertainty, ambiguity and interconnectedness present in the real world,
and for this, he suggests seven essential knowledge that must be taught in
21st century education (Morin, 1999), including the ability to contextual-
ize, question, relate and connect different knowledge.

Complexity drives an interpretive approach that encourages the

generation of integrative and relational knowledge. These enable indi- 79
viduals to address the phenomena of reality in its entirety, maintaining CD)
a constant process of conceptual review and enrichment, driven by the I

environment and transformations of the changing world. As Moreno
Guaicha (2023) points out, “it does not pose a schematic and rigid model
with irrefutable knowledge, since it understands that knowledge is built at
the same time as the subject does” (p. 158). Reflecting this flexibility and
adaptability, the paradigm of complexity establishes a learning frame-
work that dynamically evolves with growth and individual experiences.
Another outstanding theorist to understand complexity theory is
Basarab Nicolescu (2010), a prestigious Romanian theoretical physicist
and philosopher, who has played a fundamental role in the promotion and
development of the transdisciplinary approach in order to transcend disci-
plinary boundaries and foster the creation of integrated and holistic knowl-
edge. In line with Morin, Nicolescu (2002) characterizes complex thought
as “a thought that is not satisfied with partial knowledge or with limited
vision, but strives to integrate the totality of reality, overcome dichotomies
and glimpse the deep unity underlying apparent diversity” (p. 10).
Nicolescu (2002) introduces the term “transdisciplinarity” as a
methodology designed to transcend disciplinary boundaries and address
the complexity of contemporary challenges from a complex perspective.
This approach conceives reality as an intricate network of interrelated
levels and dimensions that interact and influence each other, which re-
quires a deep appreciation of the interconnections between the different
areas of knowledge. The goal is to highlight the unity implicit in apparent
diversity, understanding the complementary dynamics of opposites.
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In addition, the specialist in interdisciplinary studies Julie Thomp-
son Klein (2004) has carried out extensive studies on the integration of
knowledge and interdisciplinary teaching, expanding the discussion in
relation to the “systematic use of multiple methods from various dis-
ciplines [in order to] generate different and alternative perspectives”
(p. 34). According to Klein (2008), an effective solution goes beyond the
mere combination of its individual components, implying the need for a
change of approach that addresses in a more holistic and coherent way
the different parties involved in the process. Complex thinking involves:

A paradigm shift that challenges traditional conceptions of knowledge
and reality, and requires an openness to new ways of thinking and ad-
dressing problems. This paradigm shift involves a transformation not
only in knowledge, but also in the way it is produced and shared (p. 12).

(I) In this framework, Klein (2008) defends the need to implement
educational programs that promote collaboration between different dis-
ciplines, uniting different theories and methodologies, and promoting the
integration of knowledge. This approach emphasizes the importance of
developing critical-reflective thinking skills and of stimulating creativity
and innovation to successfully address the complex challenges of con-
temporary society. In line with this idea, Chesley et al. (2018) highlight

the importance of:

Apply essential skills and concepts from the humanities and STEM
fields to realistic global problems in an effort to provide students with a
grounded, context-based experience that practices empathetic, human-
centered design and critical thinking (p. 3).

In this way, it seeks to prepare students to address effectively and
coherently the intricate challenges presented by the contemporary world.

By understanding the paradigm of complexity, we obtain a clearer
view of its influence on the transdisciplinary education model, recogniz-
ing that it addresses in a coherent and comprehensive way the diverse
and constantly evolving nature of the human being (Morin, 1998). The
implementation of this approach in the educational field is presented
as an adequate response to the multidimensional challenges of today’s
society. However, it entails a review of pedagogical practices, curricular
structures and learning evaluation, emphasizing the promotion of col-
laborative environments, the adoption of adaptive teaching strategies and
the incorporation of content from various disciplines.
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With this understanding of complexity and its relevance in the
current educational context, this segment of the analysis is concluded.
Then, the epistemological models of learning will be addressed, deepen-
ing their influence on the evolution and adaptation of pedagogical prac-
tices, as well as their role in the promotion of learning models.

Epistemological approaches that support learning models

This section focuses on heterostructuring, self-structuring and inters-
tructuring learning models. We will analyze how different epistemolo-
gical approaches -from the monodisciplinary level to more integrative
ones such as multi- and interdisciplinarity- contribute to the conforma-

tion of these models, since they reflect the varied ways of understanding 31
and structuring knowledge, demonstrating how the transition to more /\CWD/\
complex and holistic approaches constitutes a challenge for traditional i

simplistic conceptions.

Monodisciplinary epistemological approach

In the disciplinary or monodisciplinary approach, a single scientific
discipline offers its unique set of methods, theories and conceptual fra-
meworks to address specific fields of knowledge. This methodology, by
focusing on detailed specialization, promotes a rigorous and methodical
understanding, reflecting its influence on both pedagogical paradigms
and the construction of knowledge (Quintanilla, 2013). Through this ap-
proach, focused and specialized learning is facilitated, although with the
implication that it can limit the openness towards a more inclusive vision
of knowledge.

According to Moreno (2014), a practical example of this type of
disciplinary organization is found in universities, whose distribution is
“by areas and departments, and their quality control systems are inter-
nal, i.e., by peer review and based on the publication system in special-
ized journals” (p.7). In addition, it can be useful in situations where a
specific problem must be solved through specialized knowledge and the
application of specific techniques of a single discipline, as observed in
the diagnoses of medical disciplines, calculations of statistics, analysis of
components of chemistry, among others.

It should be noted that although the monodisciplinary approach
has certain advantages, it also has some limitations (Figure 1):
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Figure 1
Limitations of the Disciplinary Epistemological Level
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Source: own elaborated based on Beaney (2014).

First, “perspective limitation” hinders a full understanding of com-
plex subjects, as it is confined to a single disciplinary field, restricting the
possibility of reaching new understandings (Beaney, 2014). Second, the
“lack of an integrated approach” limits the exploration of topics that re-
quire a holistic view or collaboration across disciplines (Moreno, 2014).
Third, “knowledge exclusion” omits other forms of knowledge or skills
that are not strictly aligned with a specific discipline, which can result in
a partial view of knowledge. Finally, the “rigidity and lack of adaptability”
of this approach prevents the incorporation of new methods, changes or
innovative ideas. This last aspect translates into a tendency to strictly ad-
here to the processes, methods and approaches of a particular discipline,
even when these may be obsolete or inadequate to address current or
emerging problems (Quintanilla, 2013). Rigid adherence to a single dis-
ciplinary framework can therefore significantly limit the scope and rel-
evance of the knowledge generated.

On these limitations, Morin points out (1998), the monodisci-
plinary practices oriented towards a “blind intelligence”, which “destroys
the sets and the totality, isolates all its objects from their environments”
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(p. 17). The monodisciplinary epistemological level entails several restric-
tions on holistic understanding, as it excludes certain types of knowledge
and skills, and is rigid and intransigent in addressing complexity and
emerging dynamics that require a more integrated and adaptive approach.

Epistemological approaches to integration:
multi- and interdisciplinarity

As previously mentioned, dialogicity challenges the tendency to homoge-
nize knowledge and fragmentation of knowledge, by promoting the inte-
gration of diverse epistemic approaches that allow reaching the levels of
multi-and interdisciplinarity (Moreno Guaicha, 2023). This entails trans-
cending simplicity and the epistemological model of discipline, giving
way to an alternative view of rationality. According to Candioti (2009),
it implies embracing epistemic reality in its complexity and interconnec-
tedness, recognizing the importance of communicative and discursive
dimensions for the construction and transmission of knowledge.

Pérez Wicht (2013) points out that dialogic reconsideration signifi-
cantly expands the possibilities of knowledge exploration, transcending
the limits of a single isolated science. Instead, diverse epistemic approach-
es are adopted that promote the integration of diverse disciplines. This
interdisciplinary approach requires a communicative and intersubjective
dialogue that can overcome the barriers of its own specialization and
dialogue with other fields of knowledge in the search for truth (Aguilar
et al., 2023). In fact, as mentioned above, the fusion of formal reasoning
into symbolic logic, strategic analysis in game theory and argumentation
in natural language, illustrates the disciplinary integration. In areas such
as logic-based artificial intelligence, Zerpa (2000) identifies a similar in-
tegration of disciplines, demonstrating the versatility and depth of this
approach.

The opening towards integration leads to the construction of
bridges between fields of knowledge that, in a more traditional approach,
could remain separate and isolated (Morin, 1999). More innovative and
holistic solutions can be generated through collaboration and dialogue
across disciplines to meet the challenges of today’s world. By recogniz-
ing the importance of communication and discourse in the construction
of knowledge, it fosters a greater understanding and appreciation of the
diversity of approaches to enrich and strengthen scientific and academic
progress.
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In order to identify the specific characteristics of each level of disci-
plinary integration, authors such as Quintanilla (2013), Fuentes and Col-
lado (2019) and Moreno Guaicha (2023) have conducted detailed ana-
lyzes of the main models of interdisciplinary collaboration. These include
multi-, inter- and transdisciplinarity. In relation to the disciplinary model
-characteristic of traditional education and positivist scientism- it is not
included in the levels of integration due to its fragmentary configuration.
This exclusion is due to their resistance to the collaborative construction
of knowledge and their focus on hyper-specialization and fragmentation
of knowledge in areas that do not maintain a connection with each other.

In relation to multidisciplinarity, Paoli Bolio (2019) and Moreno
Guaicha (2023) argue that this approach promotes collaboration between
different disciplines that address a common theme, although participants

84 remain within the methodological and epistemic boundaries of their re-
(I) spective disciplines. At the educational level, this model presents limita-
tions due to the need to have experts from each discipline and the ability

of individuals to assimilate and integrate new knowledge.

Regarding multidisciplinarity, Fuentes Canosa and Collado Ruano
(2019) state that this approach promotes convergence between two or more
disciplines, establishing networks of collaboration and complementarity,
although without achieving complete integration. Multidisciplinarity pre-
serves the methods and procedures specific to the disciplines involved.

On the other hand, interdisciplinarity, which is one of the highest
levels of collaboration, differs from multidisciplinarity by pursuing deep-
er integration, reaching agreements on common theoretical and method-
ological aspects among the disciplines involved (Perez Wicht, 2013). This
approach requires a greater degree of conceptual integration, moving and
developing in the shared borders of the participating disciplines.

As an epistemological approach, interdisciplinarity defends an in-
novative and holistic view of the generation and understanding of knowl-
edge, rejecting the idea that knowledge is confined to the boundaries of
individual disciplines; instead, it postulates the need for disciplinary in-
tegration to address complex problems (Repko, 2008; Klein, 1990). From
this perspective, knowledge is considered as a dynamic and constantly
evolving entity, fueled by synergy between different disciplines. Interdis-
ciplinarity provides a theoretical framework for analyzing disciplinary
collaboration, facilitating the construction of knowledge that transcends
disciplinary boundaries and traditional paradigms, promoting a more in-
clusive and diverse academic practice, capable of effectively addressing
complex and multifaceted challenges of contemporaneity.
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Figure 2
Levels of Disciplinary Integration and Paradigm Overcoming
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Source: own production from Aquino et al., (2016) and Fuentes and Collado (2019).

Trangdisciplingrity

Undoubtedly, both dialogue and the various levels of multidisci-
plinary and interdisciplinary integration offer valuable interpretations
useful to address complex challenges and build knowledge holistically. By
recognizing the importance of communication, discourse, and interdis-
ciplinary interaction, a more inclusive and enriching vision is promoted
in the search for truth. Therefore, it is essential that educators, researchers
and professionals use these approaches, and collaborate in the construc-
tion of a deeper, more holistic and contextualized knowledge, able to ef-
fectively address the challenges of today’s world.

Transdisciplinary epistemological approach

The imperative of challenging traditional paradigms is an inherent reality
of scientific and social progress, which, incidentally, postulates academia
and education in general as actors in this process of improvement. To do
this, a first step is to recognize that certain topics exceed the capacity of
a monodisciplinary approach, and to make way for collaboration in the
construction of knowledge, which promotes disciplinary integration and
embraces innovative proposals such as transdisciplinarity. In this way, as-
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pects that might otherwise remain hidden or inaccessible from separate
disciplines can be revealed.

The transdisciplinary proposal emerges as an epistemological in-
novation that seeks to transcend the conventional boundaries of science
and, simultaneously, reveal new knowledge that intertwine transversally
in the various fields of knowledge. By promoting an understanding based
on reciprocal interdependence and the systemic structuring of knowl-
edge, the understanding of complex phenomena is enriched, allowing a
rigorous and integrative epistemological approach.

Transdisciplinarity promotes collaboration and synergy between
different disciplines and areas of knowledge, overcoming disciplinary
limitations and integrating emerging conceptions of multiple academic,
cultural, social, economic and political contexts, among others (Aguilar

86 et al., 2023). This comprehensive and cooperative approach enriches un-
(I) derstanding of complexity, while promoting the development of more
comprehensive and effective solutions in a rapidly changing world.

There is a close relationship between transdisciplinarity and com-
plexity (Morin, 1999; Nicolescu, 2010), since both approaches advocate
an integrative and contextualized view of knowledge. Transdisciplinarity
provides an epistemological basis for tackling complex problems from a
broader and holistic perspective, while complexity provides a theoretical
and philosophical framework for the transdisciplinary approach, high-
lighting the importance of recognizing and addressing interconnected-
ness, uncertainty, emergence and self-organization in reality (Morin,
2008; Cilliers, 1998; Capra and Luisi, 2014).

Morin (2019) argues that transdisciplinarity should be kept re-
sponsive to the dialogue of knowledge and complex thought, in order to
achieve relational and integrative knowledge that enable individuals to
understand reality in its entirety. Following this line of thinking, Moreno
Guaicha (2023) and Aguilar ef al. (2019) emphasize that the epistemology
of complexity must be dialogic, establishing bridges between scientific
knowledge and unconventional knowledge, such as those of ancestral,
transcendental, emotional or cultural nature.

Faced with the challenges and complexity of contemporary society,
the transdisciplinary epistemological approach stands as a solution to ad-
dress the fragmentation and lack of integration of knowledge (Nicolescu,
2002; Gibbons et al., 1994; Klein, 2010). Under this idea, the generation of
knowledge is transformed into a process enriched by its complexity, since
it integrates models such as constructivist, cognitivist and conceptual,
and is based on a dialogue dynamic between being, knowing and acting.
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In this way, the approach leads to meaningful, memorable and practical
learning for everyday life.

Figure 3
Transdisciplinary Dialogical Integration Scheme
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Guaicha (2023).

Referring to the constructivist model proposed by Piaget and Vy-
gotsky, it emphasizes the figure of the individual as an active protagonist
in his own “construction of knowledge, based on schemes, whether in-
nate or acquired, that guide learning” (Casanas, 2011, p. 224). In the con-
structivist vision, both the advance of knowledge and the understanding
of educational phenomena emerge from the structures inherent to the
individual, considering essential aspects such as the skills of the subject,
the context around him and the levels of maturity achieved in his devel-
opment process.

Under this premise, the argument of Garrido and Alvarado (2007),
who contemplate constructivist epistemology as an element “dissident
against paradigms that quantify reality” (p. 487), stands out. Such under-
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standing invites to examine the dialogic interactions between individuals
and how they interpret their circumstances to build their knowledge. On
the other hand, Casanas (2011) argues that the dialogic dynamics of con-
structivism grants individuals nonlinear dynamic processes, which allow
addressing social complexity from the singularity of each actor within
the educational process. Knowledge of the real world is therefore built
through social and representational interactionism processes, which is
intertwined with the dialogical dynamics that conceive knowledge as a
continuous, progressive and constantly evolving phenomenon (Berger
and Luckman, 2003).

Regarding the incorporation of the cognitivist model, it emerges as
an essential epistemic pillar to examine how knowledge is generated and
how the learning process of the individual develops. Placing particular

88 emphasis on “changes in the structural content and organization of the
(I) mind” (Mila and Martinez, 1991, p. 149) and giving primary importance
to cognitive structures. This implies a revaluation of the mind as a dy-

namic and adaptable entity, able to reconfigure itself in response to the
cognitive challenges that emerge in the path of learning.

According to Bruner (1991), cognitivist epistemology seeks to
“vindicate the study of the mind in the human sciences after a long period
dominated by rigorous objectivism” (p. 22). This approach does not limit
learning only to process information or to resolve conflicts, but rather
aims to make the individual understand the world and himself, through
a constant rediscovery of new meanings and meanings in collaboration
with others and in different cultural contexts (Vazquez Gémez and Bér-
cena Orbe, 2011). In this framework, cognitive epistemology, by integrat-
ing dialogicity into its interactions, “allows to manifest the dialectical
character that the conscious subject gives to his perceptions” (Meza, 2015,
p. 5). This attribute enables the individual to interpret and model reality
in a process that embraces the complexity of the context, moving away
from reductionism or simplicity.

Following the line of reflection inherent to cognitive pedagogy, the
inclusion of the model of conceptual pedagogy is contemplated, whose
approach assumes a significant importance in the field of training. Here,
dialogue stands as a primary element in the relationships between the
student, the knowledge and the educator, and which focuses its efforts on
ensuring that students “acquire the fundamental concepts and conceptual
networks of the sciences and the arts. It is necessary to equip them with
concepts, which are the foundations of the entire academic structure of
sciences” (De Zubiria, 2010, p. 227).
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The same author emphasizes that dialogue “is an essential condi-
tion to ensure effective mediation by the teacher, intentionally, mediated
and transcendent facilitating the integral development of the student”
(p. 196). This approach allows us to avoid the tendency to focus the train-
ing process purely on learning, redirecting it towards a meaningful inter-
action with the environment, the community and the appreciation of the
social repercussions derived from such interactions. For this purpose, De
Zubiria (2010) says that conceptual epistemology must be developed in
three dimensions of competencies that favor and promote the integral de-
velopment of the human being: cognitive or analytical competencies, so-
cio-affective competencies and praxeological or evaluative competencies.

The first dimension is linked to thought, the second to affection, socia-

bility and feelings; and the last, to praxis and action, depending on the 89
subject who feels, acts and thinks [...]. In everyday language, we would AR
say that the human being thinks, loves and acts; and that it is the duty of \CD
the school to teach us to think better, harp better and act better (p. 197). A

The evolution of these dimensions, through dialogic interactions,
aspires that the knowledge acquired in learning is not merely implanted
in the minds, as if it were a deposit. Instead, it seeks that knowledge in-
teracts and coexists with the values and emotions of each individual. The
aim is to ensure that training is contextualized according to the condi-
tions of its development, both individually and socially.

In summary, the confluence of constructivist, cognitive and con-
ceptual approaches makes it possible to face complexity using dialogic
interactions in an integrative approach that combines the structuring of
mental operations with the social interaction provided by language. Ac-
cording to Guerrero and Henao (2019), this leads the individual to “man-
age, represent and reproduce new information, causing a modification in
cognitive structures” (p. 23). In this way, the transition from the thought
of simplicity to the complex thought is facilitated.

Undoubtedly, dialogue is consolidated as the key foundation in the
development of complex structures, giving rise to an “interdependence
[which is presented as] a principle by virtue of which elements and events
are closely integrated and organized in an interrelated process” (De Zu-
biria, 2010, p. 198), which is structured and developed both individually
and socially, allowing a deeper and more holistic understanding of the
phenomena of study.

In summary, the transition from the precision of monodiscipli-
narity to the collaborative and holistic wealth of transdisciplinarity illus-
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trates a fundamental change in learning models. This progress, essential
in an era defined by its complexity and intertwining, highlights the need
to overcome disciplinary barriers and to value epistemological diversity.
Thus, the relevance of adapting to an educational and scientific environ-
ment in constant transformation, where epistemological integration and
flexibility are presented not only as options, but as essential requirements
for development and advancement in multiple spheres of society.

Moving forward in this discussion, the following section will delve
into heterogeneous-, self- and interstructuring learning models, explor-
ing how these modalities reflect and feed on epistemological evolution,
offering practical approaches to address educational challenges.

90 Learning models: hetero-, auto- and interstructuring

This section expands the understanding of how epistemological para-
digms and approaches materialize in specific learning models and peda-
gogical practices. Here we explore how heterogeneous, self- and inters-
tructuring learning models reflect different ways of interaction between
the educator and the educator, the structure of information and the pro-
cess of knowledge construction. Through this, the impact of each model
on the deepening and enrichment of learning is examined, evidencing its
relevance and applicability in different educational contexts.

Heterostructuring Learning Model

The educational model that is in line with the framework of simplicity is
traditional and heterostructuring, which, in the words of Zubiria (2010),
is typical of an education in which the role of the teacher is “privileged
and is considered the central axis in all educational process” (p. 16), being
the student a passive entity in the learning process. Traditionally, this stu-
dent was perceived as an a-lumine, an individual “without self-light” or
“oft”, an empty vessel or tabula rasa, ready to be filled with knowledge.
In this conception, the teacher was considered the absolute holder of an
unquestionable and immutable knowledge.

According to Garcia and Fabila (2011), the heterostructuring
learning model refers to repetition and memory, “incited by extrinsic mo-
tivators, which seeks to equate learning with behavior” (p. 4). Disciplinary
tactics, such as the use of external incentives (rewards or punishments)
to stimulate students, are common in this model, whose main purpose is
to encourage the adoption of specific behaviors, shaping the way students

Sophia 36: 2024.

© Universidad Politécnica Salesiana del Ecuador

Print ISSN:1390-3861 / Electronic ISSN: 1390-8626, pp. 67-108.



JEFFERSON ALEXANDER MORENO GUAICHA,
ALEXIS ALBERTO MENA ZAMORA Y LEVIS IGNACIO ZERPA MORLOY

interact with information. Additionally, this learning model emphasizes
the use of analytical reasoning in the process of knowledge acquisition.
Although this approach seeks to uncomplicate the learning process, it
also harbors inherent limitations; as Besteiro (1994) argues, these reason-
ings “are purely explanatory and, in relation to content, do not provide
anything additional” (p. 135).

Heterostructuring learning, despite facilitating an initial under-
standing of the content, may prove insufficient in terms of depth and
richness of knowledge (Fischetti, 2019). This model, focused on the
memorization and organization of information, does not guarantee a
significant enrichment of learning. Therefore, it can limit the ability of
students to critically analyze information, relate concepts and generate
well-grounded conclusions.

The convenience of using receptive methods becomes the basis of 91
the learning model, making the master class its default methodological ’\CD)
strategy. In line with its methodological proposal, “it presupposes that A
teaching, authoritarianism and instruction must be used to ensure the
assimilation of the cultural heritage in the classroom” (De Zubiria, 2010,
p. 16). This guarantees that learning goes beyond simple conceptual con-
tent, promoting and reinforcing rules and structures of the prevailing sys-
tem. What is being pursued is an equation between learning and student
behavior, in such a way that the objectives established by the imposed
pedagogical model are achieved.

Garcia and Fabila (2011) also emphasize that heterostructuring
teaching models emphasize the teaching process and the transmission
of information and standards, using techniques such as repetition and
copying to strengthen knowledge. Regarding the roles played by educa-
tional agents, it is highlighted that students become passive and recep-
tive agents, a matter that has already been highly criticized, as it restricts
creativity, critical thinking and student participation in the construction
of knowledge. Likewise, the role of the teacher is criticized in this model,
since its pedagogical approach places the teacher at the center of the edu-
cational process, as the mere transmitter of knowledge and holder of the
truth (De Zubiria, 2010), excluding the needs and skills of the student.

In short, it can be argued that this model lacks flexibility to adjust to
the specific demands of each student, which ends up hindering their abil-
ity to learn effectively. A teacher-centered approach based on repetition is
not the most appropriate for the current educational landscape. This is why
teaching models are adapted to the characteristics and needs of students,
only in this way can significant and memorable learning be achieved.
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Figure 4
Characteristics of the Heterostructuring Learning Model
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Source: own elaboration from Garcia and Fabila (2011).

Self-Structuring Learning Model

The self-structuring model emerges as an innovative pedagogical pro-
posal, in line with the principles of the paradigm of dialogue and disci-
plinary integration approaches. Its essential purpose is to transcend the
limitations of simplicity, disciplinarity and heterostructuring learning, gi-
ving students an active and autonomous role in the acquisition and cons-
truction of knowledge from experience and its centers of interest (Dewey,
1938; Montessori, 2003).

In accordance with this idea, Gomez (2013) argues that the self-
structuring pedagogical approach is based on the idea that learning is an
active, individualized and self-organized process, in which the objective
of education is to move from an “intellectual teaching guided from the
outside to a project where the student becomes the active element of a set
of processes in which he has to ensure the direction” (p. 9).

This idea is supported by Biesta (2015), who argues that self-struc-
turing education should focus on creating spaces for students to “explore,
experiment and build knowledge autonomously and collaboratively”
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(p. 45). Therefore, the importance of fostering flexible and dynamic learn-
ing environments is emphasized, since they allow students to develop
skills and competences to face real challenges and problems in their spe-
cific contexts.

Regarding the process that guides the educational action between
teacher and student, it is worth mentioning the didactic transposition (Me-
jia et al., 2021), which stands as one of the main elements in the self-struc-
turing theories, because the educational process focuses on the student,
taking into account its particularities, nuances and meanings, which places
the student in the very core of such transposition. As a result, the teacher
has the responsibility to adapt his pedagogical approach to the individual
profile of the student, seeking to optimize the assimilation of knowledge.

In the context of the self-structuring approach, it is essential to em-

phasize that the student becomes the main agent of his own learning pro- 93
cess, assuming a self-regulation role. This model encourages students to ’\CD)
organize their learning autonomously, guided by their specific interests, AL

needs and contexts. In fact, the spirit that characterizes dialogic pedago-
gy, according to Moreno Guaicha et al. (2022), permeates the essence of
self-structuring learning, recovering the key slogan of the Enlightenment:
“Thinking for itself”, the sapere aude, which seeks to question all kinds of
institutions that hinder the development of human potential. This bond
with the Enlightenment underlines the emphasis of the self-structuring
approach on the empowerment of the individual and the use of reason as
a learning tool.

Self-structured learning is enriched by integrating and leveraging a
variety of recognized pedagogical frameworks. These include active ped-
agogy, constructivism, cognitive pedagogy, student-centered approach
and dialogic pedagogy. These approaches, which have been strengthened
and shaped by the contribution of notable educational psychologists and
pedagogues such as Montessori (1870-1952), Lev Vygotsky (1896-1934),
Jean Piaget (1896-1980), David Ausubel (1918-2008), Carl Rogers (1902-
1987) and De Zubiria (1951-), expand and extend the reach to the depth
and the possibilities offered by self-structuring learning, in a holistic ped-
agogical framework that promotes the growth and individual develop-
ment of students.

In the development of self-structuring learning, De Zubiria (2010)
says that it is important to deepen the dialogic activity to give students op-
portunities in decision-making, goal-setting and critical reflection about
their own learning process, promoting responsibility and commitment
in their personal and academic development. In doing so, it promotes
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students’ ability to listen to and value their peers’ views, contributing to an
environment of respect, inclusion and diversity in education.

Dialogic pedagogy not only promotes responsibility and commit-
ment in academic development, but also promotes their integral forma-
tion, as critical and reflective individuals, able to face the challenges of a
world in constant change. This approach “emphasizes the construction
of structures through the practical, affective and cognitive dimensions,
based on the cognitive modifiability theory of Reuven Feuerstein, who
considers that intelligence is dynamic, relativistic, optimistic and contex-
tual” (Contreras et al., 2019, p. 174) and highlights the role of culture as

an intermediary, which enables the plasticity and malleability of knowl-
edge, as well as its progress.

94 Figure 5
T Key Relationships and Functions
(I) in the Self-Structuring Learning Model
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In this direction, it is appropriate to highlight the close relation-
ship between self-structuring learning and the development of reason-
ing within the structuring of synthetic judgments for self-discovery and
induction learning, processes in line with Kant’s vision (1977). Here the
truth is not merely contained in the concept of the subject, as it happens
in the analytical judgments used in the reasonings of the heterostructur-
ing model, but extends beyond, providing new information and propitiat-
ing the active participation of the subject in the process of knowing:

There are two possibilities in synthetic judgments: they can be a priori if
they arise from pure understanding and pure reason and therefore their
truth is necessary, or they can be a posteriori and their value is determined
by appealing to other types of instances such as experience. For this rea-
son, the truth of a synthetic judgment a posteriori will be contingent on
depending on factors that may or may not be the case (Castro, 2015, p. 8). 95

In the educational field, students do not limit themselves to assim-
ilating pre-existing knowledge, they also actively contribute to its con-
struction through their own exploration and analysis, based on their per-
sonal experiences. According to De Zubiria (2010), this approach, which
promotes a deeper and more meaningful learning, faithfully reflects the
spirit inherent in dialogic pedagogy.

The conception of the student as an active subject and participant
in his learning resonates in different disciplines and establishes a link
with dialogic logic, which -being a subdiscipline of symbolic logic rooted
in game theory and mathematical constructivism (Clerbout and McCo-
naughey, 2022)- provides an adequate conceptual framework to deepen
the understanding of the dynamics of self-structuring learning, strength-
ening the guiding thread of this discourse.

Regarding the interaction between the model of self-structuring
learning and the paradigm of dialogicity, it is clear that both approaches
promote collaboration, communication and intersubjective understand-
ing in different areas of knowledge (Contreras et al., 2019). On the one
hand, dialogicity favors the development of relational and discursive
skills in students, who become active agents of their own learning pro-
cess, assuming the responsibility of building their knowledge through
dialogue and reflection. On the other hand, the levels of multidisciplinary
and interdisciplinary integration provide an epistemological framework
that allows students to explore and connect knowledge from different dis-
ciplines. This approach encourages the construction of an integral and
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contextualized knowledge, which is adapted to the needs and interests of
each student.

Ultimately, the self-structuring learning model emerges as an in-
tegral pedagogical methodology, effectively fusing dialogicity with an
epistemological approach that prioritizes the integration of diverse dis-
ciplines, including multi- and interdisciplinary aspects. This approach
promotes not only autonomy and self-reflection, but also the collabora-
tive construction of knowledge (Hernandez and Quintana, 2018). Here,
students are encouraged to actively participate in the search for truth,
through dialogue and collaboration across disciplines, and by valuing
epistemic diversity in educational settings.

Interstructuring Learning Model

proposed by Miguel de Zubiria (2006), whose approach aims to promote
an integral development of the student, covering affective, cognitive and
praxological aspects. Villegas (2017) mentions that this model is built on
“three interrelated factors: thinking (cognitive); emotional or socio-aftec-
tive (feelings, sociability), and praxis (action)” (p. 3). Learning is concei-
ved as a dynamic and versatile process, where students have the oppor-
tunity to structure and restructure their knowledge in a continuous way,
promoting critical thinking skills, creativity and adaptability to different
contexts and situations.

Interstructuring learning is distinguished by the importance it has
to dialogue in education. De Zubiria (2010) stresses that “a dialogic and
interstructuring model must prevail that, in addition to accepting the ac-
tive role of the student in learning, recognizes the essential role of media-
tors in this process; a model that provides a dialectical synthesis” (p. 15).
This approach involves close communication and collaboration between
students, teachers and other educational and social actors, promoting the
exchange of knowledge, innovation and the enrichment of knowledge
through reciprocity, which culminates in a more comprehensive and ef-
fective learning (Aguirre and Godoy, 2020).

Interstructuring learning has a significant affinity with complexity
and the transdisciplinary epistemological approach—as already stated—
promoting awareness of the intricate network of connections that make
up reality and urging to address challenges from a systemic and transdis-
ciplinary approach (Morin, 2008; Nicolescu, 2002). In this way, the de-
velopment of a wide and penetrating understanding of the phenomena

(I) The interstructuring learning model is based on the conceptual pedagogy
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that students face is fostered, equipping them to make informed decisions
and act responsibly and ethically in a world of increasing complexity and
interconnectedness.

Contrasting with the hetero- and self-structuring models, inter-
structuring learning emerges as a more holistic educational approach,
designed to meet the challenges of the 21st century (Aguirre and Godoy,
2020). Heterostructuring learning, marked by its fragmented and simpli-
fied nature, differs from self-structuring, which emphasizes disciplinary
integration and the construction of significant knowledge. However, in-
terstructuring learning transcends these approaches, since it focuses on
the integral development of the human being and is not limited only to
academic learning, encompassing “cognitive, valuative and practical con-
tents, which obliges the school to define purposes and contents that guar-
antee higher levels of intra and interpersonal intelligence” (De Zubiria,
2006, p. 7).

Consequently, learning transcends the classroom and the school
context, incorporating a construction of knowledge that occurs actively
and interrelated, both within and outside the educational areas. Accord-
ing to Benitez (2019), this knowledge is built:

Outside the school, but it is reconstructed in an active and interstruc-
tured way from the pedagogical dialogue between the student, the
knowledge and the teacher. Taking into account the development of hu-
man dimensions, such as thought; affection, sociability and feelings; pra-
xis and action, according to a subject who feels, acts and thinks (p. 103).

For an effective implementation of transdisciplinary pedagogy in
the classroom context, it is necessary to cultivate students’ sensitivity and
commitment to the importance of a comprehensive education. This edu-
cation is in tune and reflects the different needs and educational contexts,
but also takes into account the particularities and respects the points of
interest of the subject in the process of knowledge construction.

According to Aguirre and Godoy (2020), the interstructuring
learning model constitutes a significant advance in the way the individual
interacts with elements of his or her environment that are relevant to his
or her learning. Knowledge acquires meaning and value insofar as it can
be directly associated with their existence and personal experiences. For
this reason, the process must begin with the awareness of the protagonist
role of the student in the process of knowledge construction, integrat-
ing the different constitutive dimensions that make it up, followed by the
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active involvement of educational agents in the task of transcending tra-
ditional practices and the different challenges that persist in education.

Interstructuring learning establishes a constant pedagogical dia-
logue between the student, the knowledge and the teacher, which contrib-
utes to an active construction and reconstruction of knowledge (Garcia
and Fabila, 2011). A process in which “mediators and students fulfill es-
sential but differentiated roles; learning is an active and mediated process
in which a variety of strategies must be used to ensure reflection, learning
and dialogue” (p. 14). In this way, the approach not only makes possible
the understanding of the challenges that characterize this era, but also
promotes effective strategies to face the changing dynamics and constant
transformations of contemporary reality.

Interstructuring learning definitely represents a significant evolu-

98 tion in education, whose approach seeks to create a dynamic and versatile
(I) learning environment that allows students to structure and continually
restructure their knowledge, promoting critical thinking skills, creativity

and adaptability in various contexts and situations (Aguirre and Godoy;,
2020; Benitez, 2019). Throughout this discussion, the relevance of dia-
logue in the learning process has been underlined, which translates into
close communication and collaboration in the exchange of knowledge.

In this context, teaching methodologies that complement and en-
hance interstructuring learning emerge. These include Problem Based
Learning (PBL) and the STEAM method, to illustrate two. As Mena
Zamora (2023) points out, “in order to conceive an appropriate use of
one or more methodologies [...], which allow transdisciplinarity to be ad-
dressed, it is necessary that these show an integrating position of knowl-
edge with a critical and contextualized vision” (p. 319). For this reason,
pedagogical methods -integrating multiple fields of knowledge- encour-
age the active participation of students in their learning, promoting col-
laboration, creativity and innovation. This develops in them transversal
skills and competencies such as critical thinking, problem solving and
effective communication (Thomas, 2000).

The methodology of the PBL focuses on the interests and expe-
riences of students, thus achieving more meaningful and timely learn-
ing for conflict resolution through active participation. The purpose of
the PBL is to “base knowledge from the epistemology of complexity for
the approach and analysis, so that all aspects that compose it are consid-
ered, to transcend the limits of specific knowledge” (Mena Zamora, 2023,
p.334).
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Likewise, the STEAM methodology is inserted, centered on “sci-
ences (S), technology (T), engineering (E), arts (A) and mathematics (M)”
(Garcia Fuentes et al., 2023, p. 192) and which emerges as an interdisci-
plinary proposal with transversal potential, which favors an integrated
and creative educational process. According to Yakman (2008), STEAM
seeks to produce results with a solid and complete training in critical
thinking, creativity and - as in the previous approach - conflict resolution
in various areas of knowledge.

These types of methodologies allow students to see and understand
the world in an integrated and sustainable way, addressing challenges
from multiple disciplines (Stevenson et al.,2007). For these authors, these
methodologies provide a propitious scenario to apply the philosophy of
interstructuring learning. In this context, students are encouraged to ex-
plore and understand the complexity of natural and human systems, us-
ing their skills and knowledge acquired in various disciplines to propose
and evaluate solutions that may be required in a given context.

Interstructuring learning, aligned with the principles of transdisci-
plinarity, is established as an innovative and relevant educational propos-
al that intertwines dialogicity with that of complexity and the higher epis-
temological level of disciplinary integration (Aguirre and Godoy, 2020;
Garcia and Fabila, 2011). This approach gives students the competencies
and skills needed to address and solve complex challenges, promoting
inclusive knowledge building, adaptability, and ethical responsibility.

With the purpose of forming holistic individuals, able to interact
and thrive in a world of increasing complexity and interdependence, the
interstructuring approach seeks to generate learning that transcends the
physical boundaries of the classroom, to become an integral part of the
daily existence of the student. This learning satisfies current educational
needs and the skills and competencies needed for the future, providing
a solid and versatile framework for comprehensive student growth in an
increasingly interconnected and complex world.

To conclude this analysis of learning models, the article high-
lights their essential contribution to questioning simplicity in contem-
porary pedagogy. Compared to traditional models, rooted in linear and
reductionist approaches, emerging models such as interstructuring and
transdisciplinary models represent a paradigm shift. These new models
challenge conventional methods by promoting deeper integration and
connection among diverse areas of knowledge, reflecting the inherent
complexity of today’s world. They foster more enriched analytical and
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critical thinking, equipping students not only to store information, but
also to synthesize, question and apply it in a practical way.

The transition to these more complex and holistic learning mod-
els is essential, not only as a challenge to simplistic approaches, but as a
necessary and strategic response to prepare students to thrive in an in-
creasingly interconnected and complex world. This change represents a
fundamental stage in the evolution of education, laying the basis for the
conclusions of this study and underlining the importance of adapting
practices to the demands of an ever-changing educational environment.

Conclusions
100 This exploration has highlighted the transcendental evolution of learning
( 1) models, from traditional approaches anchored in the paradigm of sim-
l plicity to more complex and transdisciplinary models, marking a para-

digmatic change in the philosophy of education. The transition to these
emerging models reflects a response to the needs of a dynamic society, re-
cognizing the interconnectedness and multidimensionality of knowledge
in an increasingly interconnected world.

This analysis suggests that the contemporary educational land-
scape, still rooted in the primacy of instrumental reason, techno-scien-
tific knowledge and the paradigm of simplicity, needs a critical reflection
on the reference frameworks that underlie current educational practices
and structures, and an orientation towards approaches that value human
complexity and its learning processes.

Following the transcendental evolution of learning models, the do-
main of simplicity in the configuration of monodisciplinary epistemol-
ogy and heterostructuring learning models has been analyzed. Although
this paradigm has laid the foundations of many conventional educational
practices, it is observed that its approach, centered on isolated elements
of knowledge, presents considerable challenges in the context of a society
that demands a more integral and connected learning. The exploration of
these practices reveals that, despite its historical usefulness, it falls short
of the need to address the increasing complexity and interconnectedness
of current knowledge.

In the progress towards more integrated learning models, dialogic-
ity emerges as a crucial step, giving way to self-structuring forms of learn-
ing. This paradigm emphasizes collaboration, dialogue and disciplinary
integration, and recognizes the students as an active protagonist in their
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educational process. However, despite representing a significant advance
compared to simplicity, dialogue still does not fully reach the depth re-
quired to comprehensively address the complexity and multifaceted chal-
lenges of human learning.

Ultimately, it highlights the need to move beyond dialogism into
the realm of complexity. Adopting this approach implies embracing a
transdisciplinary epistemology and an interstructuring learning model,
which promote a comprehensive and multidimensional educational de-
velopment. This orientation favors an education that transcends the lim-
its of the purely academic, considering the individual in its entirety -his
cognitive abilities, values and practices- and aiming at a formation that is
holistic and transformative. Given the pace of advances in science and the
emerging challenges in society, the paradigm of complexity is not only
relevant, but also essential for an education adapted to the realities of the
current and future world.

This review highlights the potential impact of these paradigm
changes on scientific advancement, social welfare and human develop-
ment, advocating for a vision of education not as a simple product of
consumption, but as a fundamental foundation for the construction of a
more equitable society.

In conclusion, it is emphasized that, although the transition to
more complex and inclusive learning models represents certain challeng-
es, it is a necessary and achievable evolution within the educational field.
Education plays a crucial role in this change, not only adapting to the
new realities, but also leading the transformation towards pedagogical
practices that foster comprehensive learning and deeply connected with
human experience. Therefore, it becomes evident the need to redefine
and restructure current educational models, so that learning becomes a
transcendental and humanly enriching experience.
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