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Abstract—This research seeks to design a pedagogical strategies proposal 

for the economic sciences learning at a Faculty of Economics in Colombia; 

Methods: derived from complex thinking has three phases: resonance, bio-

learning-relationality and holographic phase. These involve the following ex-

amples of pedagogical mediation: flipped classroom, gamification, socio-

pedagogical cartography, virtual learning objects and Feeling methodology with 

the pillars of bio-pedagogy, knowledge construction, critical thinking and social 

transformation; the research shows the achievement of learning objectives in 

economics in line with the bio-pedagogical vision, using the proposed pedagog-

ical mediation; Linking pedagogical innovations based on biopedagogy, allows 

improving the academic objectives proposed for the training of economists. 

Keywords—pedagogical mediation, bio-pedagogy, education complexity 

1 Introduction 

Economic Sciences are usually taught through traditional pedagogical mediation, 

which led us to research on the ones that foster critical thinking in students and offer 

training that makes social transformation possible. Consequently, five examples of 

mediation that incorporate ICT were proposed, as well as play-based elements that 

can be adjusted to the learning process of today's economy. 

Introducing ICT in the classroom improves learning and academic performance 

levels. It also decreases school retention rates. This includes Facebook pages [1], 

teacher training strategies and the existent relationship between these and the integra-

tion of technologies with academic content [2]. The impact of new educational tech-

nologies promotes knowledge acquisition, analysis and contextualization for both 

teachers and students [3]. Some methodologies for measuring technological impact on 

learning indicate that it increases productivity, reduces costs and increases the de-

mand for academic programs [4]. The use of blended learning as a teaching-learning 

method makes it possible to overcome some of the limitations of traditional teaching 
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regarding limits of space and time; in addition, it helps to reduce the costs of teaching 

staff and equipped classrooms [5]. 

Some studies show that types of mediation such as gamification can be an efficient 

strategy to reveal the clarity of the students’ theoretical knowledge through the use of 

ICTs, but there are shortcomings regarding the implementation of content and innova-

tion by the participants [6]. Regarding video games, they are useful for addressing 

issues related to the risks to which students are exposed on the Internet, they can pro-

vide relevant information to navigate safely, build digital narratives and encourage 

collaborative and autonomous learning [7]. 

All previous research agrees on the importance of the Internet as a valuable tool for 

the process of innovation and transformation of the teaching model implemented in 

higher education institutions [8]. 

The research is supported by bio-pedagogy and pedagogical mediation as theoreti-

cal references. Regarding the methodological approach, complex thinking enables 

articulation, relationality and contextualization to achieve something more than what 

is known in advance [9]. This study seeks to reflect on the minimum topics required 

to meet the learning objectives in the teaching of economic sciences that promote 

autonomous learning in students. Therefore, flipped classroom, gamification, socio-

pedagogical cartography, virtual learning objects and the Feeling methodology are 

proposed as innovative pedagogical strategies for economics learning in 21st century 

society. 

Finally, this research recognizes the little exploration in Economics professional 

training regarding linking curricular content with pedagogical innovations, as well as 

the necessary articulation of these types of mediation with academic objectives, the 

achievement of critical thinking, the collective construction of knowledge and the 

transformation of society, reflecting the pillars of bio-pedagogy [10]. 

2 Methodology 

It articulates conceptual interpretations proposed in the systems theory [11] and 

complexity [12] with the design of pedagogical strategies that put the theoretical ap-

proach proposed into discussion. 

2.1 Resonance phase 

It proposes the principles, criteria and characteristics of the pedagogical design as 

it shows the affectation capacity that theoretical construction has on the pedagogical 

practices, students’ attitude and academic results in order to start a recursive loop of 

learning actions of positive reception. This phase aims to identify pedagogical efforts 

and resonance in the learning process, shown in terms of scores as a positive indicator 

of the pedagogical design. 
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2.2 Bio-learning and relationality phase 

It articulates the understanding of life as a self-organizing learning system with the 

holistic principle of relationality that integrates the ways of being, thinking, feeling 

and acting with the diversity of points of view proposed in the curriculum of Econom-

ics programs. This required to hold a focus group with professors that highlighted the 

tensions inherent in the diversity of perspectives and focused the discussion on the 

points of academic convergence. 

2.3 Holographic phase 

It involves the part that is in the whole, as well as the whole inscribed in each part 

that integrates it. This phase seeks to rescue the pedagogical components within the 

framework of its own pedagogical strategy and interprets the results. Thus, integration 

is expressed in those pedagogical strategies that make it possible to achieve the com-

mon academic objective and incorporates the different viewpoints regarding training 

in economics. 

3 Biopedagogy of learning 

Are the social sciences, particularly economics, based on an adequate understand-

ing of the nature of the human learning process, and on what determines the diversity 

of human behavior? And if they are not, could they be? [13]. Such questions are still 

valid and invite reflection on the learning processes and the work in the classroom to 

facilitate learning. 

Bio-pedagogy favors ways for human beings to know not only by using their rea-

soning but also by using a place where they have their emotions, their soul - as the 

place of affection - and of self-awareness that can be understood as that quality that 

allows us to think of ourselves and that is placed somewhere between the brain and 

the culture of which we are part" [14]. Pedagogy has responded to competitiveness 

and profit by neglecting life as the center and meaning of learning processes and with 

it, the mechanisms through which living organisms create and repair their own ele-

ments, that is, autopoiesis as a basic and distinctive property of living beings [15, 16]. 

The recognition of self-organization and autopoiesis processes shows the capacity 

of living beings to learn and breaks the teaching paradigm that implies the passive 

assumption of information and knowledge. It makes possible the democratization of 

knowledge by facilitating the bidirectionality of learning by recognizing the student 

body as peers with whom to recreate and build new knowledge. It reaffirms the active 

participation of educators and learners in the transformative pursuit of social dynam-

ics and feeds back the autopoietic capacity through learning communities as an exten-

sion of the school [17]. 

The task of educating from a bio-pedagogical perspective, that is, through bio-

learning, challenges teachers on what to do to achieve it. To this end, the pedagogical 

mediation of the education is proposed, which conceives the teaching subjects as 

active interlocutors in the construction of meaning. It refers to the treatment of con-

iJET ‒ Vol. 16, No. 16, 2021 93



Paper—Pedagogical Mediation and Complexity. A Perspective on the Training of Economists 

tents and forms of expression of the different subjects in order to make possible the 

pedagogical practice, within the horizon of an education conceived as participation, 

creativity, expressiveness and relationality [18]. 

Although mediation depends on teachers’ capacity and passion who recreate the 

staging of knowledge, it implies a dialogical process with students’ knowledge and 

expertise, as well as the proposed aesthetics for the understanding and apprehension 

of knowledge. It harmonizes the need for creating knowledge with the aesthetic medi-

ation to achieve it. In this sense, it begins with the treatment of the subject by defining 

contents, concepts, location and context, to continue with the mediation of the con-

tent. 

Pedagogical mediation requires to respond to the technological advances and the 

interrelationships that the millenials, Generation Z and those to come incorporate into 

the learning processes in such a way that the education advances pari passu with the 

technology of the moment. It takes into account the behaviors, tastes and generational 

preferences. Thus, this mediation reinforces the necessary conditions for a proper 

education of the planetary era in terms of strengthening the conditions of possibility 

of the emergence of a world society composed of protagonists citizens, consciously 

and critically committed to the construction of a planetary civilization [19,20]. 

Studies on pedagogical mediation have researched into its effects on professional 

degrees [21], or evaluated the pedagogical practice [22], teaching strategies and learn-

ing styles [23]. In other cases, they developed stimulation programs [24] or sought to 

strengthen teacher training in terms of program design, analysis and production as a 

key strategy to improve student learning [25]. They also focused on pedagogical strat-

egies to minimize student dropout [26] linking families and the community [27]. 

On the other hand, they also worked on learning proposals ([28, 29], with pedagog-

ical practices such as collaborative work, debates, discussions, among others. 

Undoubtedly, the discussions on mediation are not exclusive and recognize the im-

portance of incorporating attractive types of mediation which are linked to the inter-

ests of the new generations in the learning processes and can account for creative and 

innovative proposals and incorporate ICT in the classroom, but do not involve the 

development of critical thinking necessarily. 

4 Searching for the pedagogical south 

The vast majority of university teachers are professionals with little pedagogical 

training and the faculties of economics are not the exception. This situation has led to 

individual and institutional efforts to promote pedagogical innovations based on edu-

cational practices, but they do not respond to collective and intentional reflections that 

support the achievement of the learning objectives of the academic program. 

Learning is only possible when students are committed to their own learning pro-

cess [30]. In this sense, bio-pedagogy enables teachers to encourage their students to 

have a sense of commitment, to adapt to changing environments and to motivate in-

novation and creativity. 
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Similarly, it recognizes the innate learning capacity of all living beings and admits 

learning through the senses, through values and with the active cooperation of those 

who participate in the educational process; it fosters the formation of ethical and fair 

professionals according to the seven knowledges necessary for the education of the 

future [31, 32]. 

This approach generates uncertainty given that there is absence of a methodologi-

cal guide to follow. It is the path that has no doors and therefore thousands of paths 

lead to it [19], so there is always the open question of how to do it. Beyond offering 

certainties, it respects autonomy and promotes creativity. 

Mediating the educational process pedagogically implies that we have to conceive 

the subjects of teaching as active interlocutors in the construction of meaning [33]. 

Thus, defining the meaning of studying economy is a continuous task that renews the 

teachers’ commitment and seeks the learners’ permanent love. 

Mediation has two moments. 1. Content: it reflects on the minimum required topics 

which are fundamental to the achievement of the learning objectives in each course 

and the contributions to the achievement of the meaning of the program. These con-

tents need to have a dialog with the learners’ context, seeking to trigger self-learning 

processes. As far as possible, mediation aims to make the treatment of the topic recur-

rent in order to address a variety of horizons of understanding. Finally, it seeks to be 

problematic as a permanent way of encouraging a critical attitude and contrasting 

criteria with the reality or proposed theory.  

In this perspective, the revised economic program includes the minimum required 

disciplines: micro, macro, econometrics and economic thinking which complements 

with courses in the regional economic, environmental and alternative fields through 

which it broadens the field of interpretation, contextualizes knowledge, contrasts 

reality and proposes models, policies and/or alternatives. 

2. Aesthetic mediation: it seeks to reflect the joy of learning in the field of econom-

ics. This moment looks for creativity and challenges the seduction and enchantment 

of the learning proposal. Although educational innovations emerge in response to 

trends, needs and preferences, not all the teaching staff is involved in them, either 

through ignorance or uncertainty. 

5 Results 

5.1 Flipped classroom 

It considers learners to be the center of the learning process and recognizes learn-

ing happening outside the classroom [34]. It builds knowledge beyond the rote learn-

ing promoted by the traditional education model and puts models, theories and pro-

posals into practice, resulting from economy theories, in addition to the reconstruction 

and enrichment of the context-based knowledge. Knowledge construction is present in 

the elaboration of the guides and selection of practical and dynamic materials/authors, 

with multimedia contents in topics such as consumer theory, monetary and fiscal 

theory, welfare theory, alternative models of development, and regional economy that 
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encourage the interaction of knowledge, customs and economic perceptions of the 

community with the proposed authors. It recognizes our own rhythms to construct, 

reconstruct and deconstruct economic knowledge incorporating ICTs in practical 

exercises that simulate the impact of policies focused on poverty and equality, unem-

ployment, balance of payments, exchange policy, interest rate, investment portfolio, 

among others. 

Similarly, flipped classroom makes students responsible for what happens inside 

and outside the classroom by giving them a leading role in learning, with a positive 

effect on the skills developed for the transformation of economic contexts [35]. It 

approaches the professional practice as policy makers or economic agents of change, 

with ethical sense and capacity to apply public policies as well as to execute econom-

ic, social and environmental projects [36]. 

5.2 Gamification 

It integrates games with ICT to explore and enhance creativity in the learning pro-

cess of economics The playful simulations promote the knowledge construction in the 

development of economics, social and environmental projects. This mediation adjusts 

to the rhythm of learning by giving different degrees of difficulty. 

The game 3rd World Farmer: The Farmers of the Third World contributes to deci-

sion making in a scenario of social, political and economic instability [16]. It offers 

simulation of practices for the application of resource allocation and shows the results 

of the decisions. The Monetary Policy Game allows students to assume the role of 

presiding over a central bank with the aim of achieving financial stability by setting a 

reference interest rate. It facilitates the learning of monetary theories with the conse-

quent effects on variables such as inflation, investment, employment, among others. It 

is possible to develop critical thinking by contrasting and applying economic theories 

in the game Six Hats to Think, where they solve problems by considering different 

perspectives and linking topics related to the labor market, state intervention, 

measures to get out of the crisis, the situation of SMEs, globalization, among others 

[16, 37]. 

This type of pedagogical mediation favors the reorientation of economic policies in 

favor of conditions of equity and social justice. The student player is capable of trans-

forming social realities with a proposal of ludic-critical thinking which promotes 

social and economic responsibility for the promotion of policies linked to the expan-

sion living beings’ freedoms in the quest for improvement of levels of social harmony 

through the enjoyment of rights such as health, housing and education [38]. 

5.3 Socio-pedagogical cartography 

It has its origins in the critical perspective of education by allowing the interpreta-

tion of the community reality of a group of people based on their own protagonism. 

The information is recorded, documented and interpreted according to the social and 

cultural context according to models that represent the systems of relations in a terri-
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tory and lead to reflection on the events and the environment’s needs with the use of 

ecosystem-population, temporal-social and thematic maps [39]. 

It is possible to use different routes to build the maps that can be used in regional 

development courses, economic planning, environmental economics, economic geog-

raphy and project evaluation, with the proposal of a construction guide and interpreta-

tion of the map; a provocative question facilitates the articulation of economic 

knowledge with one's own knowledge, promoting critical thinking and teamwork, and 

even sharpening the perceptions resulting from the mapping exercise by the resulting 

understanding of social, cultural, ethnic, environmental and economic phenomena. 

In addition, it contrasts the realities with statistical information to broaden the re-

gional multidisciplinary interpretative focus. ICTs applied to social cartography facili-

tate the understanding of economic concepts and theories learned in the classroom as 

well as autonomous learning [40], in courses on economic geography, economic 

planning and regional development. 

5.4 Virtual Learning Objects (VLO) 

They are a type of virtual mediation that are designed with a learning purpose. 

VLO are useful for different educational proposals that develop research projects and 

integrate information and communication technologies. A large number of people can 

access and use them simultaneously, which makes them ideal for classroom work due 

to the accessibility through metadata and in different platforms and contexts [41]. 

VLO include formulation, planning, analysis, engineering, page generation, testing, 

and evaluation [42]. They are present in at least three dimensions: pedagogical, tech-

nological, and interactive. VLO are characterized by being reusable, flexible, versa-

tile, functional, interoperable, durable, and accessible. 

The use of this mediation encourages and promotes the use of ICT and the tools 

available on the web; it increases the reserves in the VLO repositories, facilitates the 

monitoring of learning progress, and enables the inclusion of diverse knowledge per-

spectives, considering that smartphones, tablets, and computers have become essential 

objects [43]. They are virtual materials that are consulted and/or distributed via Inter-

net, with clear educational purposes and have descriptive metadata to facilitate their 

cataloguing. They offer a diversity of options that promote creativity, flexibility and 

contextualization of options, which teachers can use in order to offer learning alterna-

tives to students [44]. 

From an economic perspective, this mediation can be incorporated into mathemat-

ics and its applications, microeconomics, measurement techniques, macroeconomics, 

project formulation and evaluation. In the case of mathematics, VLO facilitate the 

ability to relate the mathematical competence to the design of exercises; in addition, 

this mediation promotes the type of mathematical thinking that is tested in the virtual 

environment [45], as well as the achieving of a massive coverage without discriminat-

ing people with a professional level in all the categories of social condition [46]. 
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5.5 Feeling methodology  

It encourages students to think about innovative solutions and formulate them re-

garding economic problems inside and outside the classroom. It makes possible 

knowledge construction and helps students be critical about the economic reality from 

their own perspective. Students put into practice the trips that The Little Prince, by 

Antoine de Saint Exupéry, take in five phases: prepare the trip, take off, fly, explore 

and land [47]. 

Students prepare the trip by defining the academic resources and economic 

knowledge they have, then they take off by asking questions about the knowledge 

they want to deepen in economic matters. For this reason, they suggest topics related 

to economic thinking, finance, money and banking, and economic policy, among 

others. 

They can use games like Monopoly, Tío Rico (or Rich uncle, Scrooge McDuck) 

and more than luck cards to improve their economic knowledge and be critical of 

particular realities. Students learn and question the financial system, fiscal and mone-

tary policy, being able to fly by applying ideas, solutions and expressing feelings 

about situations that require critical economic thinking.  

This methodology explores the learning process by creating products related to ex-

port plans, socioeconomic profiles, financial analysis, among others, at the same time 

it is able to receive collective contributions (feeling play). In addition, it materializes 

the economic knowledge in a learning matrix with the objective of reinterpreting 

reality from the feeling-thinking economic perspective. 

The feeling methodology promotes students who transform social reality by offer-

ing economic and social alternatives to the problems of the dominant economic sys-

tem, allowing them to express the feelings resulting from this type of activity. The 

management of emotions has positive implications in students’ learning [48], they 

help future economists become prepared to make optimal decisions, in terms of eco-

nomic policy, that contribute to the construction of a more equitable society with 

social justice. 

6 Conclusions 

Although the 21st century is characterized by the revolutions in biotechnology and 

information-technology, university classrooms are not following these major trans-

formations. Many of the learning processes still focus on teachers as a leading figure, 

refusing to give this learning responsibility to those who, instead of only receiving it, 

need to experience it, and therefore learning to transform it. Thus, the new methodol-

ogies employed by teachers with ICT support respond to the diversity of needs and 

styles of each student [17]. For this reason, it is pertinent to design pedagogical strat-

egies that offer routes of pedagogical mediation in specific disciplinary fields, such 

as, in this case, the economic one. 

Pedagogical strategies cannot be a sort of additional aspects resulting from the de-

sire to incorporate pedagogical innovations in the classroom. They respond to the 
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achievement of the program’s learning objectives and seek to integrate knowledge 

contextualized to the social realities of those who participate in the learning process. 

The inclusion of new methodologies with ICT support in the university environ-

ment should lead students to a critical, dynamic and broad environment [28], allowing 

them to seek, recreate and produce knowledge adjusted to local and global appropria-

tions. 

The pedagogical mediations proposed for the economists’ training sought to pro-

mote the achievement of three learning objectives which are characteristics of bio-

pedagogy such as the construction of knowledge, critical thinking and social trans-

formation [49]. The mediation incorporate playfulness, creativity, ICT, as well as the 

inclusion of diverse perspectives; that is why the flipped classroom, gamification, 

virtual learning objects, socio-pedagogical cartography and the feeling methodology 

were proposed. 

This research recognizes the little exploration in the field of economic training 

when linking curricular content with the presented pedagogical innovations, in articu-

lation with academic objectives that reflect the pillars of bio-pedagogy [10]. There-

fore, beyond offering recipes on how to introduce these strategies in the economists' 

training classrooms, it is open to creative proposals that take into account pedagogical 

innovations that facilitate learning and that are in line with the learning objectives, 

contributing to the deepening of knowledge in the field of economics [49]. 
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