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Abstract 

The current scenario of university education calls for training spaces that go beyond direct instruction and knowledge memorization 

exercises. Such requirement stems from the need to articulate diverse knowledge and skills that the current professional must develop 

both in university practice and in their daily work. It is imperative to build new teaching experiences that articulate the space of 

practice and the knowledge that corresponds to it, as scenarios for the interdisciplinary and permanent construction of knowledge. A 

comprehensive review has been conducted to explore research from the last 20 years on the educational implementation of simulations 

in various professions. After conducting filtering and sampling processes, articles were read and reviewed in depth and to which 

qualitative processes of categorization and frequency analysis were applied. Results: Some advantages and limitations of simulations 

as learning resources are highlighted. They suggest the importance of their deployment from an interdisciplinary perspective of 

teaching, especially in health sciences. We reflect on the importance of approaching simulation-based learning from a curricular 

perspective, which brings learning in higher education closer to the complex realities of the world of work. Great challenges and 

transformative effects of its implementation on university educational structures and models are stood out. 
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Introduction 

Today’s world is characterized by both uncertainty and ambiguity (1,2). This educational 

scenario involves a great diversity of problems of a practical order. The search for quality and 

the interest in fostering the development of professional competencies lead the student to be 

surrounded by the tensions of a complex, mutable and uncertain reality (3,4). 

This condition was largely exacerbated by the emergence of the SARS-CoV-2 (COVID-19) 

pandemic, which not only brought to the fore a series of public health questions for researchers 

and health professionals (5), but also for other disciplinary fields, especially education. These 

questions call to attention the future possibilities of and need for social and educational 

transformations that can open in multiple scenarios to address regional or global crises. 

Furthermore, the educational experience forced upon us for almost two years because of the 
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pandemic has posed questions to education systems worldwide. The pandemic has called into 

question these systems’ principles (6,7), paradigms, and present operational forms, which make 

persistent forms of knowledge construction based on the disciplinary separation or fragmentation 

of knowledge. This is an issue because it could lead to subject-based curricular proposals that 

make it difficult to implement educational strategies closer to the context and daily realities of 

students (8,9). In this sense, Acosta (10) highlighted the urgent need to consolidate broader and 

more comprehensive views on the construction of knowledge so that more relevant educational 

scenarios are promoted in response to the complexities of a 21st century education. 

Third Generation Universities (3GU) 

The concepts that constitute ‘21st century education’ are so broad and diverse that the 

specification of this term’s characteristics is a demanding conceptual exercise. On the one hand, 

Karunaratne (11), Ament and Edwards (12), and Mohd & Shahbodin (2) pointed out that 21st 

century education is characterized by a marked tendency to generate personalized training 

processes, and consequently, the need to foster personal routes to learning is highlighted. On the 

other hand, Eng (13) and Fernández & Dias (14) argued that the tension between equality and 

equity has emphasized the need to promote the processes of educational innovation aimed at 

eliminating the homogenization of learning because of educational structures based on standards. 

In addition, Szpytma & Szpytma (15) and Wahyu et al. (16) emphasized the relevance and 

importance of curricula that can exceed undisciplinary limits and borders in this context, thus 

realizing the possibility of phenomena, life projects, and solutions to real problems, such as the 

basis of contemporary learning. Wahyu et al. pointed out a fascinating direction in the framework 

of educational development in higher education: the consolidation of third-generation university 

(3GU) training. 

The 3GU implies the existence of a substantial difference between the first and second generation 

(17). This implies the existence of a structural and operational convergence of two of the three 

substantive functions of universities (teaching, research, and social projection) based on the 

function of a third. First generation universities are known as ‘teaching universities’ (18). In 

second-generation universities, teaching and social projection converge with research, so they 

are known as ‘research universities’ (19). Finally, in 3GUs, teaching and research converge into 

social projection, so they end up integrating teaching and research considering the problem 

solution specific to the context (20). 

The training of professionals from third-generation universities faces multiple challenges derived 

from the nature of this type of generation. In fact, professors at a university of this kind are 

expected not only to teach what they research, and research what they teach, but both 

simultaneously. In this sense, the convergence between teaching and research makes full sense 

when considering the solution of real problems through interdisciplinary and even 

transdisciplinary approaches in university education. This is because the problems of everyday 

life are complex by nature and require the integration of multiple types of knowledge (21,22). 

However, to understand the scope and implications of the need for transdisciplinary training, it 

is appropriate to address several concepts in detail and to differentiate them. Specifically, these 

concepts are discipline, multidiscipline, interdiscipline, and transdiscipline. 

In this regard, it is important to highlight research production over the last few years. Figure 1 

shows a comparison of the number of publications in journals indexed in the Scimago Journal 

Rankings (SJR). Over more than three decades, many authors have committed themselves to 
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developing conceptual proposals in this respect. It is not our intention to make a theoretical re-

elaboration but to propose a synthesis exercise for the purposes of establishing a common 

understanding framework. This would make it possible to determine the role that 3GU training 

and simulations could play as an educational resource. 

 

Figure 1: Research on inter, multi and transdiscipline 

The disciplinary framework: The traditional way of looking at knowledge 

The first concept to be considered is ‘discipline’, not as an isolated term but in relation to the 

very condition of thinking and the orientation that makes up knowledge. This implies that a 

discipline is a space of dispute and the confrontation of positions that respond to problems that 

have emerged in social dynamics (23,24). With this, we argue that disciplines build and define 

the limits of what exists. Therefore, disciplines are not static; instead, they extend their horizons 

and borders in this scenario of constant expansion, thus facing new problems and tensions all the 

time (25). 

From the point of view of 3GU training, a disciplinary approach is inconvenient because of the 

complex nature of the problems of reality (26). Considering that the essence of this type of 

training is primarily focused on making students learn by participating in solving and simulating 

problems related to contextual processes, whether local, regional, or global, this complexity 

implies a certain inability of the individual disciplines to adequately answer or solve these 

problems.  

When a Single Look is not Enough 

Therefore, to understand a phenomenon in a complete and comprehensive manner, it is necessary 

to involve various disciplines to find different narratives of observation and explanations (27,28). 

This implies that in this scenario, these different disciplines contribute to explaining the 

phenomena we observe, with the particularity that these explanations can only be made within 

the space of their own disciplinary borders without entering any cooperation or generating any 

ruptures with other disciplines (29,30). 
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Although multiplicity and plurality are considered appropriate for understanding reality as a 

complex scenario, it is essential to recognize the inherent risk in the tendency of disciplines to 

solidify their borders. This is because the exchanges or dialogues between the different kinds of 

knowledge are hindered as a result, which then leads to a fragmented vision of reality (31). 

This affects one of the fundamental characteristics of 3GUs: convergence. In this sense, adding 

without integrating only yields the benefits of complementarity, but it is not enough to build the 

processes that lead to the convergence of the pillars of university training. 

An Integrated Perspective on Addressing Reality  

In this way, the first approach to interdisciplinarity implies focusing our gaze on the real 

interactions that establish different disciplinary fields. This intercommunication and enrichment 

are given in hierarchies, and vertical orientations on the understanding of the problems are 

eliminated (32). There are processes of establishing relationships and articulation of problems in 

which each result is the product of an interrelationship built on cooperation and not on isolated 

responses to reality (33). This perspective is suitable for the exercise of building third-generation 

learning experiences, but it also represents a great challenge for university curricular and 

academic management structures. 

On the one hand, it must be recognized that university traditions have made teaching and research 

processes run through different management structures, most of which have been designed from 

a disciplinary perspective (34). Teaching and research, from an interdisciplinary perspective, will 

require greater curricular flexibility, without separate teaching spaces. 

One More Step Ahead: Mobility and Disciplinary Fusion in Response to The Problems of 

Reality 

Transdisciplinarity promotes the possibility of knowledge through exchanges between different 

fields that are not exclusively constituted in the dynamics of the response to problems; rather, 

they operate from the mobility and fusion of methods and theoretical bodies that can be expanded 

as epistemic crossings that eventually produce new possibilities of professional training (35–38). 

This approach takes into account a significant complexity Nicolescu (39) called the ‘third not 

included’, a kind of commitment to the prefix ‘trans’ and its amalgam of the meanings in which 

hybridization, non-linearity, reflexivity, and heterogeneity are necessary conditions to assume 

and develop research processes in the complex scenarios of reality. In this respect, Choi and Pak 

(40) highlighted collaboration and work on shared conceptual frameworks as the elements of 

transdisciplinarity, which are the key elements in confronting problems commonly found in 

different disciplines. 

Transdisciplinarity allows the opening and emergence of mixed, hybrid, and mobile analytical 

spaces that are nuanced by their own relationships within the complex world. According to 

Rodrigo-Comino et al. (41), transdisciplinary understanding frameworks allow the possibility of 

the very transformation of knowledge and even the generation of new professional spaces. 

Simulation as an Interdisciplinary Educational Resource 

Characterized by growing uncertainty, ambiguity, and complexity, today’s world (42) has seen 

the emergence of problems that make it necessary to engage in academic exercises in which the 

dialogues of knowledge and crossings between different disciplines are emphasized. Simulations 

could allow for the rethinking of teaching and learning (43,44) dynamics in an interdisciplinary 
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and transdisciplinary sense (45,46).  

However, from an educational perspective, what is meant by simulation? According to Lyons 

(47), simulation is a construct based on learning technologies that allow the replicating of human 

spaces, processes, or interactions that are normally developed in physical reality. According to 

Cleland et al. (48), educational simulations make it possible to manage the variables involved in 

the reproduction of experiential learning scenarios. 

Recently, in the case of medical or health sciences education, because of the COVID-19 

pandemic, various teaching practices supported by digital technologies were consistently carried 

out. Despite many reported difficulties and negative cases, many cases have also reported the 

empowerment of communication and the fostering of practical knowledge (49). These 

simulations also drive teaching processes without putting the health or integrity of patients at 

risk; thus, involving simulations in academic scenarios is not only formative but also has a 

comprehensive ethical component. However, to ensure that these simulation environments are as 

close to real life as possible, the integration of several professions or more complex forms of 

research processes with methods and frameworks common to several disciplines are required. 

Furthermore, these environments must be properly framed in the dynamics of a 3GU, where its 

approach to learning begins with solving the problems of the environment. 

Curricular Implications of Simulations 

The curriculum gives meaning to practice, and in general, day-to-day schooling; that is, it leads 

the organization and direction of all the dynamics of training. Then, if the curriculum is oriented 

and organized toward facilitating practice, it would be pertinent to think that, in the dynamics of 

3GUs, the curriculum should focus on adaptation processes that extend to the learning needs of 

students. This way of perceiving curricula would cause what Inciarte González (50) highlights 

as a ‘constant transgression of disciplines’, that is, as a horizon that opens to give way to training 

that goes from interdisciplinarity to transdisciplinarity. 

Therefore, curricula should focus on action and not on knowledge. To do this, the problem-

solving process must address multiple pieces of knowledge related to different disciplines. 

Therefore, the curricula employed by a 3GU must not be understood as goods owned by a 

particular school or programmes that are deployed by default for all students, but as shared inter-

professional goods activated by an architecture ‘tailored’ to the requirements of the problem to 

be resolved. Furthermore, simulations would be used to address, either in face-to-face contexts 

or as a mechanism to determine progress, test, and enable controlled pilots, and replicate the 

conditions of the real situation in which they intend to intervene. 

Research and Simulation in the Interdisciplinary Training Contexts of 3GUs 

In 3GUs, which focus on inter and transdiscipline scenarios, research dynamics are central to 

academic development with a global, joint, cooperative, and holistic vision (51). For this, it is 

not only necessary to develop a framework of transformation and dynamics of knowledge but to 

open a path from two possibilities: 1) the emergence of integrated and systemic knowledge 

connected with the dynamics of the contemporary world and 2) the development of scientific 

research competencies that respond to the training needs of professionals and the dynamics of 

the context and its problems. University training not only must responds to particular conditions 

of action on the teaching–learning relationship but also aims to influence both the work and daily 

lives of the subjects (52). In the case of a 3GU, this is channeled through the solutions to problems 
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of the context, which are directly related to students’ professional lives. 

However, it is important to review the first aspect mentioned above regarding research processes 

and their relationship to the generation of new integrated and systemic knowledge. These are 

based on the claim that knowledge is not a fixed place of arrival but a constant relationship of 

tensions, productions, and transits in epistemic limits. It is precisely at this nexus that the 

possibility of training is from and where interdisciplinarity and transdisciplinarity are enabled 

(53). In this scenario of training mediated by interdisciplinary simulations learning is pivotal for 

the advancement of universities towards a third-generation paradigm (54). This approach 

rigorously fosters the development of critical competencies in students, including but not limited 

to teamwork, complex problem-solving, critical thinking, innovation, and adaptive professional 

modeling. Such cultivation of high-order skills demonstrably contributes to a more robust 

academic environment and, consequently, catalyzes broader community development (54). 

Conclusions 

In line with many of the criticisms that have been made by the literature, regarding the social 

relevance of the university institution, we could say that the university, in its contemporary 

manifestation, is not an institution that responds coherently to the complex dynamics of the 

present time. On the contrary, its relationship with the present is still rooted in rigid structures 

that aim to preserve the legitimacy of the disciplines as separate universes where solving complex 

problems of reality is still difficult. In 3GUs, an accelerated transformation of their teaching 

processes is required, which must prioritize its research characteristics from the inter and 

transdisciplinary horizons as a fundamental imperative of the whole process. This implies that 

‘teaching what is researched, and researching is what is taught’. 

The paradigm shift of the university has led to the rethinking of the debate around the epistemic 

and formative place that occupies the questions of disciplinary, multidisciplinary, 

interdisciplinary, and transdisciplinary curricular programmes. This is not an evolutionary 

overcoming of concepts but of dialogues, mixtures, and the hybridization of the epistemological 

borders of knowledge in the interest of building formative proposals relevant to global needs and 

the professional interests of students. Formative processes, from an interdisciplinary and 

transdisciplinary perspective, require thinking and reflection on knowledge, competencies, and 

training practices.  

A proposal for the transformation of the university from the interdisciplinary and 

transdisciplinary perspectives requires a new way of thinking about and building the curriculum. 

This entails the abandonment of any structure based on disciplines and the fragmentation of 

knowledge by a curriculum that prioritizes research, practice, and adaptation to the needs of 

learning and to the creation of solutions to contemporary and global problems. The curriculum 

required of 3GUs needs to put the formation of new knowledge and perspectives on the horizon, 

in which the student takes a fundamental role in its professional projection, while it potentiates 

research as the place of action and emergence of new possibilities of knowledge.  

This formative transformation has as the axis of articulation research processes, with the 

guarantee of not being spaces for the verification of theories but for the creation of new analytical 

frameworks for understanding problems. With this, we argue that research in 3GUs must be seen 

as a constant relationship of tensions, productions, and transits of epistemic limits; that is, this 

research must adapt to global needs, to the new demands of knowledge. The didactic proposal of 
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using simulations presents a significant possibility for thinking about the formative processes of 

the university, since this is a gateway to interdisciplinarity and transdisciplinarity. Simulations 

establish the direct relationships between knowing, competition, and context, in which the 

problems of the complexity of the world are circulated and presented. The simulation is a 

guarantee of entry and positioning in the 21st century, not only because of the linking of 

technological artifacts that show the advances in present-day management but because they give 

a new role to professionals who occupy a central space in this new reality.  
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