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RESUMEN

Antecedentes: Se han hecho investigaciones sobre las nuevas tecnologias
educativas aplicables a las ciencias de la salud (Ariel Parra, Muller Edith y
Guevara Oscar, 2009) y la necesidad de crear laboratorios virtuales en donde el
estudiante ponga en practica lo aprendido en la teoria y asi cambiarle la cara a la
educacién de ciencia, asi mismo facilitando, comprension y aprendizaje; esto
surge a partir de la creciente probleméatica que tiene la educacion profesional y la
implementacion de los laboratorios virtuales ya que existen muchas dificultades
para poder ejemplificar las clases practicas (Rivadulla Lorenzo, Martha, 2013).

Por otra parte, a través de diversos trabajos, se ha podido confirmar las diversas
ventajas de los laboratorios virtuales como herramienta educativa, ya que permite
gana la experiencia y que a su vez exista un mejor aprendizaje en diferentes
asignaturas de ciencia como lo son la biologia y quimica (Pardo, Martinez
Vazquez, Luis, 2005) y la generacién habilidades como el auto-aprendizaje y
trabajo colaborativo (Infante Jiménez, Cherlys, 2014).

Objetivos: Este trabajo tuvo como objetivo general dar las pautas desde la
microbiologia para el disefio de un software de laboratorio virtual de microbiologia
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para una futura implementacidbn en estudiantes universitarios. Ademas de
objetivos especificos como seleccionar los protocolos y practicas impartidas en la
Universidad Simon Bolivar, determinar si los protocolos seleccionados cumplen
con las normativas actualizadas y normalizadas y por ultimo, elaborar el disefio
guia que contenga de forma ilustrada los aspectos generales de cada préctica.

Materiales y Métodos: Se realizd la seleccion de los protocolos y practicas
impartidas en la Universidad Simén Bolivar considerados los mas relevantes en
esta area a partir de encuestas realizadas durante el mes de agosto del 2021 a
egresados, estudiantes de ultimos semestres en la carrera de Microbiologia
(octavo semestre y practicantes) y a profesores del area pertinente; luego se
evaluaron a partir de criterios establecidos teniendo en cuenta los puntos clave o
factores que influyen en una buena aplicacién del protocolo descrito y un correcto
aprendizaje por parte de los estudiantes; se compararon con métodos
actualizados y normalizados y se realizaron las modificaciones correspondientes;
para finalmente, elaborar los diagramas guia de cada préactica y aquellos que
contienen la organizacién y arquitectura del software a nivel general.

Resultados: Las técnicas mas frecuentes en los resultados fueron PCR (9), las
diluciones seriadas (7), la preparacion de soluciones (5), la técnica de filtracion por
membrana (5), las pruebas bioquimicas (4), la preparacion de medio de cultivo (4),
la siembra de microorganismos (4), la extraccion de ADN (3) y la electroforesis (3);
se encontrd que estas en su mayoria cumplian a cabalidad con todos los criterios
evaluados, a excepcion de dos técnicas a las cuales posteriormente se les realizo
la modificacion (es) correspondiente (s). Finalmente, se realizaron los diagramas
pertinentes para el disefio general del software; en el de casos de uso, se
ilustraron las acciones especificas de cada usuario, en el de distribucion se grafico
la arquitectura del sistema y en los diagramas de estados se presentaron todas las
acciones que llevara a cabo el usuario al realizar cada una de las practicas, estos
contenian el punto de partida y los posibles estados finales que se podran
presentar cuando los estudiantes ingresen a la plataforma.

Conclusiones: EIl anterior trabajo representa una base para el futuro disefio o
desarrollo de un software en microbiologia, en el cual se parte de la seleccion de
los métodos mas importantes que deben ser practicados por los futuros
microbidlogos para su desempefio profesional; es asi como se observé que en la
Universidad Simon Bolivar los docentes consideran importante incluir métodos
normalizados para la elaboracion de las practicas empleadas en la ensefianza; asi
como las modificaciones realizadas en las practicas, representan un aporte a la
mejora continua de la educacion universitaria, por ello, se algunas se
complementaron agregando pasos, materiales y reactivos recomendados para la
correcta ejecucion de la misma, y otras técnicas fueron combinadas en un solo
método, para lograr el aprendizaje por parte del estudiante en una sola sesion.
Con todo lo anterior, se estaria generando a largo plazo un impacto positivo en la
educacién universitaria en el area de microbiologia, al facilitar y aumentar la
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dinamica de la ensefianza de los temas por parte de los profesores hacia los
alumnos implicados.

Palabras clave: Laboratorio virtual, Disefio, Protocolos, Microbiologia
ABSTRACT

Background: Sans Pardo and collaborators (2005) carried out an investigation
that was published in the Revista Tecnologia Quimica de Cuba; In this, an
example of the simulation of the practices of the Biochemistry laboratory is
presented; In this, it was possible to appreciate that virtual laboratories are an
excellent tool for the teaching process since this is where the experience is gained
and that in turn there is better learning in different science subjects such as biology
and chemistry. (Pardo, Martinez Vazquez, Luis, 2005). On the other hand, Ariel
Parra et al. (2009) carried out a narrative review on the new educational
technologies applicable to the health sciences; The objectives of this article were to
discuss the need for the application of new educational technologies, the
characteristics of the different modalities and their advantages in the educational
environment (Ariel Parra, Muller Edith and Guevara Oscar, 2009).

Martha Lorenzo Rivadulla (2013) carried out an investigation published at the
National University of La Rioja in Spain, which is based on the problems that
professional education has and on the implementation of virtual laboratories since
there are many difficulties to be able to exemplify the classes practices; Through
this work, the need to create virtual laboratories is manifested where the student
puts into practice what they have learned in theory and thus change the face of
science education, also facilitating, understanding and learning. (Rivadulla
Lorenzo, Martha, 2013). On the other hand, Cherlys Infante Jiménez (2014) carried
out an investigation published in the Mexican Journal of Educational Research,
which focused on analyzing the advantages and disadvantages of the
implementation of virtual laboratories as a complementary activity in theoretical-
practical subjects. This study resulted in an implementation proposal, which
combines simulation, creating a blended learning environment (b-learning), through
the inclusion of face-to-face and virtual activities, which generates self-learning and
collaborative work (Infante Jiménez , Cherlys, 2014).

Objective: The objective of this work was to provide guidelines from microbiology
for the design of virtual microbiology laboratory software for future implementation
in university students.

Materials and Methods: The protocols and practices taught at the Simoén Bolivar
University considered the most relevant in this area were selected from surveys
carried out during the month of August 2021 to graduates, students of the last
semesters in the Microbiology career (eighth semester and practitioners) and
teachers of the relevant area; Then they were evaluated based on established
criteria, taking into account the key points or factors that influence a good
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application of the described protocol and correct learning by the students; they
were compared with updated and standardized methods and the corresponding
modifications were made; to finally develop the guide diagrams for each practice
and those that contain the organization and architecture of the software at a
general level.

Results: The most frequent techniques in the results were PCR (9), serial dilutions
(7), preparation of solutions (5), membrane filtration technique (5), biochemical
tests (4), preparation of medium culture (4), seeding of microorganisms (4), DNA
extraction (3) and electrophoresis (3); It was found that most of them fully complied
with all the evaluated criteria, with the exception of two techniques to which the
corresponding modification (s) were subsequently carried out. Finally, the relevant
diagrams were made for the general design of the software; In the case of use
cases, the specific actions of each user were illustrated, in the distribution system
the architecture of the system was graphed and in the state diagrams all the
actions that the user would carry out when performing each of the practices were
presented. These contained the starting point and the possible final states that
could be presented when the students enter the platform.

Conclusions: The previous work represents a base for the future design or
development of a software in microbiology, which is based on the selection of the
most important methods that should be practiced by future microbiologists for their
professional performance; This is how it was observed that at the Simén Bolivar
University teachers consider it important to include standardized methods for the
elaboration of the practices used in teaching; As well as the modifications made in
the practices, they represent a contribution to the continuous improvement of
university education, therefore, some were complemented by adding steps,
materials and recommended reagents for the correct execution of the same, and
other techniques were combined in a single method, to achieve learning by the
student in a single session. With all of the above, a long-term positive impact on
university education in the area of microbiology would be generated, by facilitating
and increasing the dynamics of teaching the subjects by the professors towards
the students involved.
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