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Abstract 

  

An analysis from consultancy experience to masters of education for building 

complex thesis, called knowledge work. Then, setting out the findings of the research 

process in terms of classroom teaching and learning processes based on new ways 

to build knowledge from the complex perspective. Immediately establishing the 

crucial moments in the process of formation those are discovered during the two 

years of consultancy masters group. 
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Methodology: the research is of an exploratory nature, which corresponds to the 

first step towards the generation of future research that will make it possible to 

generate processes of knowledge of the phenomenon, from multiple perspectives.  

  

Introduction  

  

The study refers to the findings of the classroom research process in terms of the 

different issues of teaching and learning, focused on discovering ways of 

constructing knowledge from a complex perspective, and then presents the crucial 

moments in the training process, which reveal the different stages of learning, taking 
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into account the cognitive crises experienced and overcome during the construction 

of the work of knowledge. 

  

Methodology 

  

 The research is of an exploratory nature, as there are no studies on the construction 

of works of knowledge, which is why we have resorted to a first approach as a result 

of a process of permanent consultancy, focused on pedagogical reflection. 

  

Population 

  

7 groups of master's students, who opt for the title of Magister de Educación. 

  

Content 

  

Complex thought today more than ever poses a crisis of the scientific paradigm, 

which refers to the category closure-openness for the simple fact that remaining in 

openness implies reaching the theoretical and practical anomie of what in these last 

2 decades has been called complexity; the problem arises then in the non-order of 

the chaos of the multiplicity of theoretical elements, which in nature determine a 

specific form of organisation, and not multiplicity of elements without an apparent 

order, which hardly allow to see the sense of the complex. The monumental effort 

made by the theoreticians of the complexity that arrives in a crucial moment for the 

humanity, requires a type of organisation in closing that allows a new opening and 

the establishment of a new paradigm, not entirely complex. Kunh refers in this 

regard: 

  

The success of a paradigm - be it Aristotle's analysis of motion, Ptolemy's 

calculations of planetary position, Lavoisier's application of the balance, or Maxwell's 

mathematization of the electromagnetic field - is at first largely a promise of success 

discernible in selected and as yet incomplete examples. (Kunh p. 59) 



  

Figure 1. Constellation of Scorpius and its star Antares. 

 

Source:Stellarium software: Antares. Image: Thomas V. Davis 

(tvdavisastropix.com). 

  

An example of complexity in nature is the constellation of Scorpius (see figure 1), 

which, as the images show, is one of the many examples of complexity that exist in 

this constellation: rather than a meaningless or aimless organisation, what can be 

appreciated in this stellar formation is that from its most luminous star Antares, to 

the other visible stars that give the constellation its name, they generate a type of 

coordinated organisation that seeks the coexistence of different particles with 

different masses in a comprehensible and perfectly organised whole, this is 

ultimately the type of open and at the same time closed organisation that remains in 

the universe. This type of order must be obeyed by complex thought, this order will 

then be a prototype of thought in openness as shown in the constellation (multiplicity 

of stars obeying a specific order) but in closure when it is transformed into a 

macrosystem governed by the physical laws of the Universe. 

  

This aspect, which is clearly the concern of paradigmatic formation, travels through 

the hologram as a potential figure of complex thinking in order to hold on to the 

reigning paradigms which have a clearly linear tendency, thus fulfilling the 

characteristic of paradigmatic closure-opening, i.e. the scientific-philosophical-

theological paradigm of our era, remains almost from its formation in closure, 

expressing only particular openings inherent to scientific discoveries, as Kunh rightly 

points out: 

http://antwrp.gsfc.nasa.gov/apod/image/1006/DarkTower_davis900c.jpg#_blank


  

In the introduction to this essay it is suggested that there can be both large and small 

revolutions, that some revolutions affect only members of a professional 

subspecialty and that, for those groups, discovery of a new and unexpected 

phenomenon can be revolutionary. (Kuhn,p. 89) 

  

Further on the Harvard theorist refers: 

  

In particular, the above discussion has indicated that scientific revolutions are 

considered here as those episodes of non-cumulative development in which an old 

paradigm is replaced (...) (Kunhp. 148). 

  

This paradigm is then dependent upon probable processes that emerge from the 

periodic needs of humanity, such a paradigm is only able to propagate to its limits, 

preventing a complex expansion of the paradigm, as can be seen in the constellation 

of Scorpio. This aspect necessarily brings out the sense of the complex as part of it. 

The idea is that both paradigms subsist as one. Being the same macro paradigm, 

the complex-linear, subsists in all human inventions that carry both models in the 

same process of generation of knowledge, this can be verified in the human being 

both in the creative acts (level of imagery) and in the reflective acts (level of 

rationality) that are applied in contexts of reality, through acts of practical execution 

(complexity in context).  

  

This way of understanding the complex demands the execution of relational thinking, 

based on the aforementioned elements in contexts that are less and less academic 

and more and more pragmatic. An example of this is the inherent need for the 

complexity of a meta-discipline, which allows the integration of the pedagogical 

categories developed by humanity, for the generation of material that refers to the 

apprehension of the complex, overcoming our worn-out pedagogy and didactics that 

can barely withstand the onslaught of post-positivism and current technological 

progress.  



  

To this we can add that it is necessary to discover different ways of approaching 

knowledge, based on a complex episteme that allows us to generate a paradigm in 

permanent closure and opening, by cycles, oriented towards its oxygenation and its 

respective reorganisation, seen as the possibility of continuous renewal, and not as 

a possible organisation, as is the case with the current paradigm of knowledge. 

  

For this purpose, the research work carried out in the process of permanent 

consultancy for two years with the students of the Master's Degree in Education at 

the Catholic University of Manizales is presented. [1] 

  

The first thing will be to focus the process on the method used to construct the work 

of knowledge, which fulfils the function of articulating through relational analysis the 

elements of the work, although this is only one way of constructing a complex work 

of knowledge, we will pass over the explanation of this type of applied episteme, to 

focus the analysis on the fields of knowledge which are, as a metaphor, the chapters 

of a thesis in the classical paradigm. We will approach the question of how to 

construct or weave the fields of knowledge, using the elements of the work. 

  

 

Figure 2. The framework of a knowledge work in progress 

 

Source: own elaboration.  



  

Figure 2 shows what is central in the work, which will be the problem question worked 

from the categories that may exist in the fields. The first field-question relationship 

then emerges, which requires the student to use the level of imagery and rationality 

in order to solve the problem presented in the work of knowledge. Generating what 

Maturana referred to as a change in the structures of thought: 

  

The person begins to make changes in the deep internal structures that he/she had 

of reality, including him/herself, which leads him/her to configure his/her relationship 

with the world in a different way from how he/she had done it until then.  (Maturana, 

2002, p.15).  

 

This is the first added value of the complex work which begins to move cognitive 

structures towards a less referential and more relational type of thinking, establishing 

the first processes of complexity applied to the formation of the cognitive and 

cognitive conditions necessary for this type of thinking to emerge. This aspect is also 

underlined in Morin's work as follows: 

  

Greening our thinking of life, of man, of society, of the spirit, makes us repudiate 

forever and ever any closed concept, any self-sufficient definition, anything "in itself", 

any one-dimensional causality, any univocal determination, any flattening reduction, 

any simplification of principle.  (Morin, p.144). 

  

The greening of thought and nurturing it from the new paradigm of complexity, allows 

us to uproot the concept of the linear in the mentality of the student as the only 

possibility of seeing the world, due to the permanent integration of the elements of 

the work, and with these, those of knowledge in a syntergetic whole beyond the 

classical conception of science, but without ignoring the importance of this for the 

formation of the new paradigm; such a position is the ideal in a process of human 

teachability-apprehensibility for today. 

  



But let us continue, with the populating of fields, the first relation has arisen, which 

could well be called a transferring triadic relation, being transferring by the same 

transversal and hologrammatic nature of the relation within this whole called the work 

of knowledge. This is preceded by a second relationship of a triadic character, this 

being the relationship of the main categories of the work articulated to the field, this 

correlation allows the elements of the work to permeate with the elements of the field 

in the particular fabric of the same. 

  

The articulation in complexity of the e-lements of the work of knowledge generate 

the field, and therefore the necessary context for the construction of the pillars of the 

same, this process has antecedents in the research consultancies and especially is 

reflected by one of the students of the Master in Education in the following way. 

  

 

 

 

 

 

 

 

Figure 3. Epistemic loom of the knowledge work. 



 

Source: Environmental thinking in times of planetary encounters and 

misencounters. p. 29. 

  

To speak of the a-method of the Master's in Education is to validate a research 

method that is based on a proposal of an epistemic type of becoming a magister, 

(...) it is the presence of a new nuance that bursts into our lives.) is the presence of 

a new nuance that bursts into our lives, is to show us a different possibility of building 

episteme to that taught by the so-called mode I of doing science, is the passage to 

a mode II, of a different alternative, where multiple possibilities emerge and 

converge, in a dialogue, with famous builders of knowledge, with different positions, 

which allow us to be permanently invited around life events and construction of other 

views of their meanings.  (Osorio, 2012, p 29).  

  

The reference to the a-method is a fundamental element in explaining the populating 

of fields, which Osorio reflects in his description of it. As he defines it, more than a 

method, it is a permanent commitment to knowledge based on the training process, 

in which the human aspect plays a preponderant role. 



 A third relationship emerges from the process of articulation through the aesthetic 

category, the question and the categories of the field. From specific ways of writing 

the work, in other words, the substance and the form of the work come together in a 

web of meanings that allow the field to be populated, generating what has been 

called an epistemic loom. 

  

Epistemic loom, as a permanent imprint of the construction of the work 

  

Some general aspects of the process of constructing the field of knowledge have 

already been referred to, including in these, basic epistemic premises that are 

needed to reflect on the "contents" of the work.  

  

Another aspect to take into account has to do with the form of construction 

discovered in the classroom research process. The first problem that arose was that 

of articulating a large number of elements into a complex whole called the field, the 

difficulty lay in the question of how to do this. Although this is not the premise of the 

learning process and even less the very reason for teaching in this area of 

knowledge, it became necessary to devise joint strategies to develop a balance 

between the large amount of information received and the paradigmatic conflict 

experienced by the student in the change of reasoning, that cognitive instability that 

precedes the change between holographic thoughts and linear thinking, required a 

different level of training that will be presented in detail later on. In this learning 

context, the strategy of organising the elements of the work and the field was used 

in order to achieve the precise arrangement of these elements into a well-articulated 

whole, taking into account that it should be as harmonious as possible. The strategy 

was as follows: 

  

Relational articulation of the components  

  

For this purpose, the epistemic integration matrix or epistemic loom of the field of 

knowledge was created, which allows the different components of the field to be 



visualised in an articulated whole, seeking the highest level of relationship between 

each of the components, as will be seen below:  

  

Box 1: epistemic loom of the field. 

 

  

Source: own elaboration. 

  

In table 1, the field presides over the process of construction of the work because it 

is the matrix which, in some way, and in openness, allows a type of "form" to be 

given to the work, it performs the functions of "thematic axis", and in the process of 

formation it demands the highest level of difficulty, since it is there where the different 

aspects of the work are united, determining a multiplicity of relations between the 

different moments of construction of the work.  

  

The categories have to do with the process of formation of the work and the student 

arrives at these from the problem question or another component element of the 

same, after elaborating discussions, empathies and sympathies with the theorists 

and ideas that must be read and appropriated in the formation process.  

  



The scientific material is the log that allows us to identify how, as the training process 

progresses, the student can incorporate or discard essential categories that will allow 

the fields to be populated; Here it should be pointed out that the field functions as a 

simile in reality, allowing ideas to be reconsidered and others to be generated, as 

happens when a harvest is sown, hence the field itself is a great metaphor for the 

construction of the work where the author-author leaves his/her personal imprint, 

generating his/her own a-method within the a-method of the Master's Degree. 

  

The aspect called transits is where the framework is related to the aesthetic, it 

corresponds to the way in which the artistic element is linked to the framework of the 

work, which in its absence can be a simile, a metaphor, a hyperbole, the aesthetic 

reading of a painting, that is to say, a varied range of possibilities where the aesthetic 

points towards the construction of the fabric of the work. Here it is important to 

highlight that in the works of knowledge advised, the masters enter into conflict when 

trying to generate a fabric of the same through basic strategies of complex thought, 

such as: the hologram, the relational circuits or the same relational thought that tries 

to weave a whole with multiple aspects within the work, an element that generates 

in the construction process a certain cognitive-cognitive instability, causing a crisis 

in the linear learning structures with which the professional is programmed from the 

beginning of his or her training process.  

  

This construction strategy, being only one of the various ways of generating inter- 

and transdisciplinary relational thinking, allows the integration of new brain 

holograms, which modify the present knowledge structures, migrating them to 

different ways of reflecting on the scientific fact placed in a real context, impacting 

the different realities that emerge in the community or micro-society to which the 

researcher belongs. 

  

It is now necessary to focus the research on the findings linked to the training 

process. 

  



Moments of learning: 

  

Here are listed the crucial moments in the training process that were discovered 

during the 2 years of mentoring the group of master students: 

  

•              Conflict with the old paradigm and its resistances: here the student 

produces resistances of all kinds to the teaching-learning process: he/she 

starts to question, he/she becomes dislocated in terms of the space-time of 

complex knowledge, the language becomes strange and difficult to 

understand. 

 

•              A clear proof that this process is taking place is that the student learns to 

use categories, leaving concepts in the background, develops relational 

competence, and moves from a fractioned way of thinking to a more integral 

and related way of thinking. 

 

•              Modification of categorical brain holograms for the production of 

new knowledge or frontier knowledge: this stage is accessed by few 

masters, and includes the generation of new categories or categorical 

concepts that allow the exploration of new forms of knowledge, in terms of 

integrating aspects of existing knowledge, or of categories, a-methods or 

innovative cognitive perspectives.  

All these moments in the learning process require both the teacher and the student 

to be fully disposed towards the construction of knowledge, and above all an open-

mindedness that allows for criticism and reflective self-criticism. This aspect is a 

consequence of the irruption of complex thinking in life, not only as a philosophical 

or scientific discovery of the 20th century, but as the possibility of recognising 



complexity as another element of the human being, which, being inherent to it, 

emerges in the behaviours, attitudes and other characteristics of the condition of 

humanity of which we are heirs by right and reason, as Sagan rightly refers to from 

his scientific viewpoint in his book The Dragons of Eden: 

  

  (...) there is a huge number of mental configurations not experienced or even 

glimpsed by human beings throughout human history. From this angle, we are all 

different from each other, so the recognition of the inviolability of human life, because 

of the uniqueness of each individual, is a plausible ethical consequence. (Sagan, 

2003, p 17). 

  

Conclusions 

  

The tendency of paradigm change implies that processes or events in education and 

in reality are polarised, this disposition generates problems when it comes to 

research, taking into account that science itself is a paradigm subject to the different 

elements of culture, which in turn depend on the different nuances that are imprinted 

on it, hence it is necessary to carry out processes of scientific reflection, in 

accordance with broader views that link the student more and more as an active 

subject of the learning process and not as a mere spectator of it. 

  

The exercise of teaching in complexity demands processes of reflection in 

accordance with the needs of a globalised and technological world such as this one. 

This demands a constant commitment from the teacher to analyse the learning 

conditions of the students, trying to link relational elements that generate changes in 

the previous cognitive structures, for a better social performance on the part of the 

student. 
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