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Abstract---The use of software in educational processes has proven to be a valuable tool in the teaching-

learning process, however the use of proprietary software has greatly diminished its potential due to access difficulties 

in educational systems, where investment for the provision of computer licenses it is little, in addition to conditioning 

educational processes on software with closed codes, it represents a very limited option because these do not allow 

improvements or adaptations to be adapted to new situations, in this sense This work seeks expose how free software 

can positively impact education at the baccalaureate levels, showing the usefulness in supporting the teaching-learning 

process. To carry out this research, a systematic review of the literature was carried out, regarding the mechanisms 

together with the most generalized support tools in the use of educational processes, in order to subsequently generate 

a valid proposal for increasing motivation and performance in students in different areas. 
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I. Introduction 

In its beginnings, the programs to carry out calculations were used in applications for research areas, mainly in 

military applications, space projects, among others, but it was not until the decade of the eighties that their use became 

common as accessible programs. for all. This change was made possible by events that occurred, such as the large-scale 

integration of electronic devices and the decrease in the costs of computers, among many others (Campbell, Aspray, 

Snowman, McKay, & Christian, 1997; Jorgenson & Vu, 2007).  

 

Technological progress has gone hand in hand with paradigm shifts, where large mainframes were replaced by 

small computers (Personal Computers), this resulted in a very significant increase in the number of users with access to 

Personal Computers (PCs), in addition to an increase in the utility of applications and range of PC use (Garrido, 2008). 

Soon computers were used for various functions in a number of areas, among which we mentioned industry, commerce, 

communications, education, among others, including the home (Llaca, 2017). 
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The expansion of the number of computer users created a market for software designers, which has become 

very significant, which is why important companies such as IBM, Microsoft, Apple, among others, decided to actively 

participate in this trade, creating a new paradigm for the use of its products, called proprietary software or proprietary 

software, although this type of paradigm is covered by many types of licenses, there are general aspects that 

characterize them, within which there is the established time of use, limitation in the number of users of the software, 

preventing the delivery of source codes directly affecting the way of use (Culebro, Gómez, & Torres, 2006; González, 

Seoane, & Robles, 2003).  

 

These limitations have led to rethinking new paradigms for the use of software, as opposed to proprietary 

software, a movement has emerged that has the name Free Software, although this name has been associated with the 

free software, it is not an exact description, since that the term is associated with four intrinsic freedoms that this 

paradigm has, such as a) freedom to run the program anywhere, for any undefined purpose, b) freedom to study it or 

adapt it to the user's needs, requiring that the user have access to the source code, c) freedom of redistribution, so that 

you can collaborate with others, d) freedom to improve the program by publishing the improvements made, this 

freedom also requires the source code (González et al., 2003). 

 

All of the aforementioned have contributed to shape the Free Software movement, which has had great growth. 

Within this trend, there are names that have stood out, among them we can mention Richard Stallman and Linus 

Torvalds, the first was the creator of the concept of free software, while the second genre is the core of the Linux 

operating system, the first operating system that included this philosophy (Stallman, 1994; Torvalds, 1994). 

 

The use of proprietary software has spread, in addition to being supported by expensive advertising campaigns 

with marketing, however, in many cases its use in the educational sector significantly impacts the budget of the 

institutions that acquire them, in addition to being uphill assimilation of technology, due to lack of access to the source 

code. In this sense, its use is limited to schools with important budgets for the technological area, leaving few 

opportunities for low-income ones. An element to consider is the little diffusion that free software has in the community 

of teachers or student conglomerate, so its possibilities of its use are usually unknown. It is necessary to establish 

strategies in order to publicize the advantages of free software, particularly in the educational sector where its 

contributions are really significant when adapting to local realities, such as the low available budget (Serrano & 

Narváez, 2010). 

 

Efforts have been made in Latin America to incorporate free software in education, promoting regulations, 

together with laws that allow the construction of educational processes based on this type of software. The creation of 

own programs, supported by regional developments, with the purpose of generating technological independence has 

also been encouraged. To this end, an endless number of platforms have been created in the educational field, for all 

levels or for multiple areas (Freire , Díaz, & Vera, 2019; Naranjo, 2016). 
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In the Republic of Ecuador, there is a regulatory framework that promotes the use of free software, the 

regulation of which is framed in Decree No. 1425, dated 2017, this legal framework regulates the implementation of 

software in government institutions, where The educational system is included, this has forced to increase the use of this 

technological tool at that level (Decree: 1425, 2017; Tinajero & Pérez, 2019). This work has the objective of identifying 

the way in which the use of free software can positively impact the educational sector at the baccalaureate levels in 

institutions with low technological budgets, showing the usefulness and support of the teaching-learning process. In 

addition, a review of the mechanisms with the most generalized support tools in their use in educational processes, as a 

valid proposal for increasing motivation that leads to student performance in different subjects (Cerritos, 2017; Duque, 

Uribe, & Tabares, 2016; Valencia, 2016). 

 

II. Materials and Methods 

Based on the defined objective, the type of research to be carried out was evaluated, for which various types of 

methodologies were evaluated, selecting the so-called Desk Research methodology, which is a type of research that is 

based on scientific articles and Similar documents that are available in databases, public libraries or websites, among 

others, consider primary studies, where there are data obtained from already published surveys, secondary studies, 

among others (Nazarko & Kuźmicz, 2017). 

 

The review was carried out on studies on the subject, subsequently an analysis was carried out that allowed the 

conclusions of the problem raised to be drawn up, the evidence-based research approach was used, based on the review 

of studies on mechanisms with support tools Based on software used in educational processes, it was also evaluated 

which of these tools are valid proposals for increasing motivation and performance of high school students. 

 

This type of selected research technique allows knowledge to be created, based on publications made in studies 

(Revelo, Collazos, & Jiménez, 2018). With this, a series of steps to follow are contemplated, these being a) choosing 

criteria for inclusion, extraction and synthesis of documents found, considering the quality of the databases to be 

selected, b) search using as the keywords defined in the research, c) preliminary selection of suitable articles, d) 

evaluation of article quality according to the function of the context or search criteria (mainly last 5 years), analysis and 

synthesis of the most relevant data found, e) report of results  

 

III. Analysis and discussion of results 

The implementation of free software in the educational field has been carried out with greater intensity in the 

last 20 years, experiences such as in the Province of Extremadura, in Spain, in which the project was carried out o 

LinEx, for the development of a free educational software version, which led to savings of € 130 million, and its 

implementation included the installation in 60,000 computers. As a second part of this successful experience, it was also 
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installed in the Province of Andalusia, in a total of 15,500 more computers, which shows the potential for savings with 

the possibility of its implementation in a large number of users.  

 

Another world-wide experience of incorporating free software in schools is in Norway, where support for the 

teaching of that country's second language is carried out through free software. In the case of the United Kingdom,  the 

British Education Communication Technology Agency, established in the law a regulation of digital file formats, taking 

free software standards for office programs, thus promoting software developers to contribute to educational systems 

(Berrocoso, Arroyo, & Díaz, 2010; Naranjo, 2016). 

 

In Latin America, the incorporation of free software in government systems, specifically in educational 

processes, had its beginnings in Brazil with the incorporation of new legislation, followed by Venezuela, Peru, among 

others. In the particular case of Venezuela, a program for educational support was implemented, in which students of 

the different educational levels were provided computers, these teams were equipped with a Linux distribution, based 

on a line of origin called, this merger was called Canaima, in its different learning modules were incorporated, allowing 

the support materials to be available for the regular elementary, basic and high school courses (Duque et al., 2016; 

Freire et al., 2019; Naranjo , 2016). 

 

In Ecuador, as has already been pointed out, measures have been adopted to incorporate free software in 

educational institutions, studies have been carried out on the application plus the benefits that these software provide in 

the teaching-learning process, resulting in high motivation for part of the students, in addition to considering the 

preparation by the teachers in these tools (Borja, 2017; Freire et al., 2019; Gonzales & Trelles, 2017).  

 

Free software presents a set of advantages that make it very attractive when it comes to supporting high school 

classes, because it must also be easy to use, it is simple to obtain, install, configure or execute, allowing it to be a task 

simple for both teacher and students. These programs can become an iterative tool, so that the student can explore and 

experiment with its use. Another element to consider as characteristic, is the breadth of the content handled by these 

software’s, considering the virtues of the digital media handled, in addition to allowing the incorporation of different 

components, such as videos, interactive screens, self-evaluation questions, among others, this allows that its 

configuration is made according to the needs of the course or the students.  

 

The elaboration of the software must propose a directionality that corresponds to the objectives planned by the 

teacher, in this way it is structured to complement the teaching-learning process, where the student builds and 

consolidates his own knowledge, always with the guidance of the teacher. The software applied to education can be 

classified according to its structure and function, being its use in accordance with the strategy outlined, in this sense the 

types of software can be simulators, emulators, informative, exploration, practices, tutorials, among others. Each one 
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has explicit functions that support or complement learning, by taking advantage of the digital culture that underlies 

today's youth. 

 

Simulators are programs aimed at representing simulated processes and phenomena, where the student 

interacts with them, configuring their parameters, modeling behavior; In this way, significant learning is experienced, 

while appropriating the operating structures of physical, mathematical, and chemical systems, among many others 

(Rodriguez, Perez, Lituma, & Perez, 2020). 

 

Emulators have a very particular utility, their behavior depends on the participation of hardware interfaces, 

where the variable thrown by the simulated processes can go out into the real world and interact with real processes, 

allowing the exchange of information with their respective actions. These types of programs allow training in technical 

areas, where the environment is controlled, giving security in the manipulation of the equipment (Pérez, Rodriguez, 

Vázquez, & Bowen, 2020). 

 

The Informative Software promotes pleasant and interactive readings in the students, where you can navigate 

through the content, depending on curiosity or motivation, where it allows you to appropriate the concepts expressed in 

connection with other notions. The exploration software immerses the student in a virtual reality, where he allows him 

to live experiences very close to real environments, in this way he can associate previous knowledge by providing 

structure, through a common thread, or a story, that gives meaning to this knowledge , in safe circumstances for the 

participant. 

 

The programs carried out for practices are aimed at generating skills in students, in addition to contrasting 

theoretical concepts with quasi-experimental results (virtual experiments), thus reducing the costs of carrying out 

practices, in addition to allowing the student advance in practice according to your potential. The Tutorials are software 

that allow the content to be directed in a certain area, directed by a script that was previously structured, its use is usual 

to support the compression of fundamental and specific knowledge, the student advances independently, allowing self-

evaluations to be carried out Periodically, it has become a commonly used interactive learning object. 

 

In the Republic of Ecuador, during high school, approximately twelve subjects are taken at each level, 

according to Curriculum 1.- Language and Literature, 2.-English, 3.-Mathematics, 4.-Chemistry, 5.-Bilogy, 6 .-Physics, 

7.-History, 8.- Philosophy, 9.-Education for Citizenship, 10.- Physical Education, 11.- Cultural and Artistic Education, 

12.-Entrepreneurship and Management. 

Within the range of Free Software aimed at the educational field, there is a wide set of programs, which can be 

complements to help the courses taught according to the approved curriculum in Ecuador, in this work some 

alternatives are presented. The selection of these was made based on the subjects that represent the greatest difficulties 
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for the student, in the field of science, such as Mathematics, Physics or Chemistry (Cuenca, 2019; Molina, 2019; Ruiz, 

2019). 

 

In the area of mathematics there are many programs that help practice, among which we can mention 

GeoGebra (Institute, 2020), which has a GNU distribution license (Free Software Foundation, 2019), common in this 

type of program, It is widely used in many schools to support the teaching of mathematics in conjunction with physics 

(Campaña, 2019; Rubio, Prieto, & Ortiz, 2016), the student through this tool can appropriate typical calculation 

concepts by graphing various types of functions. 

 

The program can be executed under platforms based on Smartphone, Tablets, Computers and On line, in 

addition to working under different operating systems, allowing its easy use, its interface is friendly, allowing the 

student to interact with the parameters of mathematical structures, in This program contains elements to carry out 

simulation practices. Figure 1 shows the interface of the GeoGebra Program. 

 

 

Figure 1. GeoGebra Main Window 

 

In physics courses, it is relevant to carry out practices, where the student verifies the theoretical concepts 

taught in the subject, for this purpose the PhysicalLab program (Arias, 2018), has a set of practices, where it 

incorporates kinematics, dynamics, thermal, among others; allowing students to interact and solve the different 

characteristic problems of high school courses. PhysicalLab, is distributed under the GNU license, can be run on 

different hardware platforms and different Operating Systems, its presentation is user-friendly, the software window is 

shown in figure 2. 
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Figure 2. PhysicalLab window. 

 

The chemical subject, does not escape the current of free software, the Avogadro program (Project, 2017), is 

distributed under the GNU license, it can also be run under different operating systems, it is easy to use, the presentation 

of the software is friendly, very intuitive to use, it presents images of attractive quality, being a factor of motivation and 

interest for the student, its presentation is shown in figure 3. 

 

Avogadro software presents the student with an opportunity to explore molecular structures, allowing them to 

see 3D images, interact with the models or build them, where they put into practice the knowledge acquired in the 

classroom. There are many other examples that are framed within the philosophy of free software, which comply with 

the GNU license, allowing teachers to address the different topics covered in their courses, following proper planning, 

evaluating the support of these interactive tools, seeking to the student has a motivating experience in their interaction 

as shown on the interactive screen in figure 3. 
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Figure 3. Avogadro version 1.2 program window 

 

In general terms, these employment programs in the educational field must have a set of requirements for 

inserted as a valid support tool, among the technological prerequisites to avoid limiting their use, they are at liberty in 

the platforms for the use of operating systems, and regarding teachers, they must have sufficient knowledge of the tools 

that allow guiding the student , motivating him to get the most out of it.  

 

IV. Conclusions 

Different countries worldwide, as well as in Latin America (including Brazil, Venezuela and Ecuador), have 

made efforts to incorporate the use of free software in their legislation for use in public institutions or in the educational 

field. This type of software has proven to be a valuable support tool for teachers, they can even be used and adapted to 

each institution, thanks to the availability of open source code. The programs carried out and distributed under free 

software licenses are useful tools to increase student achievement, improving student motivation in the different 

baccalaureate subjects, especially those oriented to the sciences, in which experimentation allows investigation, 

understanding and interpretation of results, that is why the multiple multimedia resources that are usually used in these 
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software, as well as the wide range of functions or formats in which they are presented make them highly accessible and 

attractive to high school students, for thus they increase interest in these areas.  
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