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Virtual laboratories have enhanced technical education by improving academic performance,
increasing skill competency acquisition, using techniques that would otherwise be risky without any
danger and higher learning motivation in students across any practical discipline, including medical
studies, sciences, and overall technical and engineering studies (Seifan, 2020)(Mariscal, 2020).
Nowadays, introducing new virtualisation technologies could also help to improve the experience in
terms of reality and motivation (Nurrahman et al 2021).

A desktop simulation in electrical and mechanical engineering could lead to academic designers
giving the students the opportunity to test very expensive and large equipment and infrastructure
from their desktops (Singh et al 2021)(Makarova et al 2023). Several studies show that motivation
improves, the learning experience is at least similar to using traditional laboratories and better than
theoretical-only studies, and in some cases, the scores show an improvement related to more people
following the studies and successfully finishing (Campbell et al 2002)(Nurrahman et al 2021).

Conversely, studies comparing simulators or virtual reality approaches with traditional, theoretical, or
conventional instruction noted improvements in theoretical knowledge, intrinsic motivation, and
reduced cognitive load (Shimba et al. 2016). It is also remarkable that the simulation experience is
usually cheaper than the real one, which is an important matter in terms of sustainability and
reproducibility for educational institutions.

Comlab is a continuously evolving virtual telecommunications laboratory environment, integrated
into the multidisciplinary GlossalAB platform. Its purpose is to exemplify the connection of
knowledge from the highest levels of abstraction and generality to practical application, as illustrated
in Fig. 1. ComLab is embedded within the GlossaLAB platform and the projects developed on it. The
aim of Comlab is not to compete as the most futuristic simulator, but rather to provide a
reconfigurable and editable simulation of the complete block chain of a communication system,
connected to a knowledge system that fosters the understanding of theoretical concepts and their
interrelations. The communication system is open to be used to develop the transmission and
reception of information in any kind of format including audio, thereby providing a flexible
framework in which any processing blocks of pedagogical interest can be incorporated. These blocks
can be configured, modified, and interconnected according to specific learning objectives, while also
being linked to the corresponding theoretical concepts within the GlossalAB platform. This
integration makes it possible to exploit the potential of GlossaLAB’s semantic annotation capabilities,
fostering a deeper understanding of the relationship between abstract concepts, signal-processing
operations, and their practical implementation in communication systems.

The GlossalAB initiative and its platform constitute the foundation of a federated ecosystem of
projects and developments designed to meet the needs required for the creation of a system of
interdisciplinary federated glossaries. These glossaries enable the study, emergence, creation, and
clarification of transdisciplinary knowledge. The GlossalLAB research group at Universidad a Distancia
de Madrid participates in the GlossalAB.dixt and CLINFO-CM projects. Among their multiple



objectives, these projects contribute to ComLab elements such as the enhancement of the semantic
annotation schema, conceptual clarification, and the use of plain language to improve
comprehension and promote the universalisation of learning. This is achieved through autonomously
managed interdisciplinary glossaries, organised into collections, while also providing a minimal
semantic annotation layer for the initial theoretical and metatheoretical objectives (Diaz-Nafria,
2022).

Main page of ComLab, the virtual telecommunications laboratory within GlossalLAB.
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Figure 1. Selected components of the virtual telecommunications laboratory, ComLab, developed
within GlossalLAB under the auspices of the GlossaLAB.mosaic educational innovation project
(2023-2025).
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