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Resumen 
En la última década existe un gran debate sobre el impacto que tiene el uso de las 
Tecnologías de la Información y de la Comunicación (TIC) en el ámbito educativo. La 
tendencia mediática y el uso masivo de tecnologías (computadores, teléfonos inteligentes, 
tabletas, PDA, laptops, entre otros) con conexión a Internet, son tendencias que generan 
cambios en el modo de aprender y acceder al conocimiento en una sociedad digitalizada. El 
estudio presentado es un diseño de investigación no experimental descriptivo con un 
enfoque cuantitativo, con una muestra de 121 estudiantes y 29 profesores de área de 
matemáticas de nivel medio de las unidades educativas de las provincias de Pichincha, 
Guayas y el Oro; pretende aportar evidencias empíricas sobre el nivel impacto que tiene la 
integración de las TIC como herramientas para el aprendizaje de la matemática de los 
estudiantes de educación media. Los resultados muestran que el papel de la tecnología e 
Internet en el aprendizaje de la matemática pueden generar alguna motivación, no 
representan para los estudiantes y docentes un factor significativo ni de alto impacto en el 
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aprendizaje de la matemática a largo plazo, no por su uso o acceso a ellas, sino por la falta 
de competencia para aplicarlas en su aprendizaje. 

Palabras clave 
Educación media, educación tecnológica, formación del profesorado, matemáticas, TIC 

 

Abstract 
In the last decade, the debate about the impact on the use of Information and 
communication technologies (ICT) in education has educational field has increased. The 
media trend and the massive use of technologies (computers, smartphones, tablets, PDAs, 
laptops, among others) with Internet connection are trends that generate changes for 
learning and accessing knowledge in a digital society. This study is a design of non- 
experimental descriptive research with a quantitative approach, with a student and 
teachers sample: 121 students and 29 teachers medium level mathematics from the 
educational institutions from Pichincha, Guayas and El Oro; which aims to provide empirical 
evidence about the level of impact of ICT integration, tools used for learning mathematics 
for middle school students. The results show that the role of technology and the Internet in 
the learning of mathematics can generate some motivation, they do not represent for the 
students and teachers a significant factor or high impact in the long-term learning of 
mathematics, not for its use or access to them, but for the lack of competence to apply them 
in their learning. 
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1. Introduction 
This article aims to determine the integration impact of information and communication 
technologies (ICT) as tools for the learning of mathematics in middle-school students of 
Ecuador. In this sense, it is necessary to consider that all teaching has an educational target, 
education should provide the human beings not only conditions for their cognitive 
formation, development of their thought, of their capacities and abilities, but also for the 
formation of the different aspects of their personality. 

 
This century characterizes by the accelerated scientific and technological development, in 
which our society is in a profound process of structural transformation in relation to the 
global economy, politics, culture and the environment; especially with the digital revolution 
of ICT becoming more and more specialized. In short, these facts are related to the diversity 
of worldviews, identities, knowledge and expressions in a complex and permanently 
changing universe; especially with the ways of teaching, learning, communicating and 
working. 
The knowledge society is a society of people, not of technologies (Castaño, 2006), is 
characterized by the constant and accelerated change of the knowledge assisted by the 
rapid progress of the ICT that facilitate the creation, distribution and manipulation of the 
information, causing that the knowledge acquired during training can be quickly obsolete 
(Adell, 1997; Cano, 2007; González, 2009), in which Internet plays an essential role in the 
economic, social, political and cultural transformations of the society (Castells, 2010). A 
society in which the conditions for generating, processing and transmitting knowledge- 
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based information have been substantially altered by the ICT-centric technological 
revolution, mainly in computers and digital networks (Romeu, 2011). 

 
In this context, ICT evolution is impacting education. In this scenario, educational 
institutions of all levels have the commitment to re-establish new educational priorities, 
guiding the concept of education and its pedagogical approaches towards a holistic and 
integral vision of the educational work. This process involves the continuous and 
permanent training of teachers in integral competencies and capacities, key factors for their 
integration in the teaching of mathematics. Therefore, the new role of the teacher, and 
particularly those of mathematics, plays a leading role to achieve meaningful learning in the 
students. 

 
2. Revission of the literature 

The evolution of ICT has impacted the world of education; therefore, technology has 
provided a wide range of resources available to support the learning of mathematics 
(Revelo, Revuelta and González-Pérez, 2018). The presence of ICT inside and outside of the 
classroom has undergone huge changes in the current educational system. The challenges 
and demands by the educational institutions determine the relevance of some factors, to 
have a quality education intended to attend to the current complexity. Thus, the role to play 
for ICT in the educational process is relevant as they provide the possibility of easing and 
improving processes that directly affect learning, school organization or communication 
with the community, among others (González-Pérez and De Pablos, 2015). In this context, 
the implementation process of ICT in the educational field depends on the technological 
resources that the educational institutions have, and the access facilities to insert them into 
the pedagogical practice. Thus, it is important to have lifelong teacher training on the 
mastering of digital media, in the same way, on skills and related techniques to implement 
innovative pedagogical practices in the classroom with ICT (Revelo, 2017). 

 
In this context, Ecuador has oriented its educational policies to improve the quality of 
education by the promulgation of the Organic Law of Higher Education (LOES, 2010) and 
the Organic Law of Intercultural Education (LOEI, 2011). These laws are in accordance with 
the constitutional principles established in the Supreme Charter (2008) and international 
human rights instruments regulating the principles of education at the levels of initial, basic 
and high school education. In this context, the new challenges of the Ecuadorian state seek 
to train professionals and academics with capacities and knowledge that respond to the 
needs of national development with a humanist, solidarity-based vision, committed to the 
national objectives and with the good living, based on plurality and respect. 

 
On the other hand, Art. 350, of the Ecuadorian Constitution, states that: 

 
The Higher Education System aims at academic and professional training 
with scientific and humanist vision: scientific and technological research; 
the innovation, promotion, development and dissemination of knowledge 
and cultures: the construction of solutions to the country's problems, in 
relation to the objectives of the development (p. 162). 

 
In short, that would regulate and guarantee “the right to higher education, which tends to 
excellence...” (LOES, 2010, p. 5). In order to guarantee the development conditions and to 
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achieve equity and coverage, it is a priority to invest in technological infrastructure, 
equipment and training in the use of ICT as pedagogical support tools for teachers (Angulo 
et al., 2013; Braslavsky, 2000). In this sense, the accelerated transformation that ICT have 
on vital habits, learning styles and ways of interaction imply different possibilities as 
unknown as infinite to which education should not only confront, but also give educational 
responses (Pérez, Castro and Fandos, 2016). 

 
Consequently, the teacher's permanent training should be one of the main targets of the 
Ecuadorian State, especially now that the use of mobile technologies (smartphones, tablets, 
PDA, laptops, among others) by the students facilitate the implementation of more dynamic, 
flexible and open methodologies for the learning of mathematics. Therefore, the level of 
knowledge of these technological resources by the teacher provides an idea about their use 
to generate innovative changes within their educational practice to obtain meaningful 
learning in the students. Currently with the use of ICTs, the students improve their 
autonomy and responsibility to their own learning and contribute with their participation 
in the learning of the other fellow students when interacting in virtual environments of e- 
learning. In other words, the integration of ICT as educational innovation will contribute to 
the development of a digital culture through the creation of learning environments, being 
understood as “spaces organized for the purpose of learning; spaces that require certain 
components already identified: a pedagogical function (...), the appropriate technology (...) 
and the organizational aspects (...)” (Salinas, 2004, p. 2). 

 
It is important to emphasize that the teacher training must be associated with the 
integration of ICT into the educational system, since they allow new possibilities of design 
and implementation of new teaching-learning methodologies as an integral part of the 
educational process, which seeks to enhance learning and make it more meaningful in 
students (Del Moral and Villalustre, 2010). In this sense, the use of ICT develops the digital 
competence that is part of the teaching competencies that characterize the professional 
profile of the professor (Carrera and Coiduras, 2012). Digital competition, being one of the 
basic competencies of the teacher in the 21st century, has caused the digital revolution to 
get to school classrooms at high speed, introducing improvements in the innovation 
processes in teaching and management, which has led to a change in the profile of the 
teacher and the student (Cabero, 2013; Cózar and Roblizo, 2014; Esteve and Gisbert, 2012; 
Silva et al., 2016). 

 
As mentioned by some international institutions, the role and responsibility of the teacher 
is key to the use of ICTs to help students acquire and develop the necessary competencies 
for the 21st century (European Commission, 2006, 2012 and 2013; UNESCO, 2008 and 
2011). They should be able to support the learning of their students in a digital world, able 
to use ICTs to improve and transform educational practices inside and outside the 
classroom by the use of ICT (Hall, Atkins and Fraser, 2014), what some researchers have 
called being competent to develop their digital competence as teachers. 

 
3. Development of mathematical competence by using ICT 

The rapid digital evolution of the increasingly specialized Web 2.0 that has transformed the 
Internet (Castells, 2008), as an instrument for the innovation of the teaching and learning 
processes, have generated new models of producing and sharing knowledge and 
information through the network (Mohammed and Ramírez, 2009; Tello Leal et al., 2010; 
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Sangeeta, 2012). Therefore, the use of ICTs as a didactic resource allows the development 
of mathematical competence through real-time interaction between students and teachers, 
and peers in the 

In order to contribute to the development of the digital competence of the math teacher, it 
is necessary to go beyond a simple generic definition of the competition. For this purpose, 
it is necessary to make contributions that have practical usefulness and transcend to the 
theoretical contributions. In this context, there are many ICT resources in mathematics that 
have been used by the teacher to improve the learning of mathematics, among them are: 
blogs, wikis, forums, chats, videos, social networks, etc (Basurto, 2015; López, 2011; López 
and Eduteka, 2003; Morón, 2013; SCOPEO, 2012). 

 

ICT field of 
action 

ICT/Specific Software Digital teaching competence 
for the teaching of 

mathematics using ICT 

 

Information 
management and 
informative literacy 

Web browser (Mozilla, 
Internet Explorer, Google 
Chrome, etc.), Google, Google 
Drive, Dropbox, Wikipedia, 
Bing, wolframalpha, blogs, 
wikis, social networks, 
YouTube, Symbaloo, 
Delicious, Diigo, Scoop.it, 
Storify 

• Use of browsers to search, 
locate and filter information, 
data and digital contents on 
specific mathematics topics. 
• Organize, evaluate and classify 
information and digital content 
available on the Web, for 
educational purposes that allow 
developing collaborative 
learning in mathematics. 
• Store and recover information 
and digital content to improve 
the teaching-learning process of 
mathematics. 

Communication 
and collaboration 

 
Forums, chat, blogs, wikis, 
social networks (Facebook, 
Twitter, Edmodo, Google), 
collaborative (Google Drive, 
Dropbox), multimedia 
content (YouTube, prezi, 
Slideshare, Scrtibd, Flickr), 
video conference, e- 
classroom,... 

• Interaction by the 
management,  use  and 
application of digital 
communication. 
• Understand the proper use of 
different forms of 
communication with the digital 
media. 
• Share information and digital 
content with different digital 
media. 
• Citizen online participation, 
with the use of digital 
environments that promote 
collaborative work in 
mathematics. 
• Develop collaborative work 
with the use of digital channels 
in order to support the 
teaching-learning processes of 
mathematics. 

https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v1i1.764


Licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0) 

 

Revista Cátedra, 1(1), pp. 67-87, september-december 2018. e-ISSN: 2631-2875 

https://doi.org/10.29166/catedra.v1i1.764 

 

 

 

72 
 
 

  • Use and manage learning 
activities in virtual communities 
and social networks in an ethical, 
legal and safe way, while 
instructing the students to have a 
responsible behavior in the 
network. 
Create, track and transmit your 
own digital identity as well as your 
students '. 

Creating and 
publishing content 

Blogs, wikis, social networks 
(Facebook, Twitter, Edmodo, 
Google), collaborative 
(Google Drive, Dropbox), 
multimedia content 
(YouTube, prezi, Slideshare, 
Scrtibd, Flickr), video 
conference, e-classrooms,... 
dynamic connections such 
GeoGebra, Cabri, Wimplot, 
Graph, augmented reality, 
wolframalpha, Mathway, 
fotomath... 
Advanced tools of Excel, free 
Cal Office, calculator, Derive, 
Wiris, WxMaxima, SPSS, 
communities full of 
mathematical resources like 
Descartes projects, Kahn 
Academy, Eduteka,... 

• Application of WEB Tools 2.0 
to create digital educational 
materials (text, presentations, 
images, videos, tables, 
conceptual maps) and share 
them in the network. 
• Create and manage spaces on 
the WEB 2.0 in which 
multimedia educational 
contents (images, infographics, 
sounds, animations, videos...) 
are published, information that 
would adapt to the learning of 
mathematics. 
• Create and manage math- 
specific content using: blogs, 
wikis, WebQuest, multimedia 
content (YouTube videos, Prezi, 
SCRIBD, Slideshare...), as 
educational innovation. 
• Know, manage and use a wide 
variety of manipulative dynamic 
connections, advanced tools, 
communities full of 
mathematical resources to 
adapt them to the teaching- 
learning needs of mathematics. 
• Integrate, combine, modify 
digital content found on the 
network by adjusting it to the 
needs and respecting the use of 
licenses. 
• Respect the legal regulations 
on copyright of the digital 
contents of the network, citing 
its sources. 
• Make changes to software, 
applications,        configurations, 
programs, devices to use as 
educational innovation. 
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• Make modifications to the 
advanced digital media 
functions in relation to the 
needs of the teaching task. 
• Make modifications to the free 
software in order to improve it 
and adapt it to the needs of the 
teaching-learning process of 
mathematics. 

Table 1. Development of mathematical competence by using ICT 
 

3.1 Advantages and disadvantages of using ICTs in the learning of mathematics 
ICTs allow students to create intuitive ideas and formal mathematical concepts, by 
providing an appropriate environment through interaction, visualization, interactivity; 
thus, facilitating learning by discovering students (López, 2010). In this context, ICTs as a 
didactic resource are promoting a new vision of knowledge and learning (Freire, 2007), 
transforming the role of the teacher into the teaching-learning process, inserting the 
student in the dynamics of creation and dissemination of knowledge through the network. 

 
Alonso et al. (2010), Area-Moreira (2010), Area-Moreira and Ribeiro-Pessoa (2012), 
Bennett et al (2012), Buckingham (2009), Cela et al (2010), Colás and Casanova (2010), 
Cobo and Pardo (2007), Del Moral and Villalustre (2010), De la Torre (2006), Freire (2007), 
Kopcha (2012), Molina and Iglesias (2014), Pachler et al (2010), Revelo (2017), Revuelta 
and Pérez (2009), Romero (2008), Salinas, Benito and Lizana (2014), Santamaría (2005), 
Wong et al (2008), Yang (2012), Zuluaga, Pérez and Gómez (2012), and other authors have 
concluded that the integration of ICTs in the teaching of mathematics has multiple 
advantages in improving the quality of teaching, materialized in aspects such as access from 
remote areas, flexibility in time and space for the development of learning activities (Ferro, 
Martínez and Otero, 2009). ICTs also allows to search, interact, collect and process 
information to generate new knowledge. 

 
 ICT in the teaching of mathematics 

Types • Blogs 
• Wikis 
• Social networks 
• Collaborative 
• Social bookmarks 
• Multimedia content 
• Other tools 

Applications • Encourage and develop written expression. 
• Encourage and develop spaces for discussion and exchange of 
information. 
• Reinforce classroom activities and exercises about the topics 
studied. 
• Create, search, edit, manage and publish content and 
information for educational purposes. 
• Motivate interactive participation between teachers and 
students. 
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 • Establish integration spaces for all types of links, text, images, 
audio, video, presentations or animations and any other 
multimedia element. 
• Promote individual, collaborative and corporate work for 
participants. 
• Allow the construction and development of knowledge in a 
learning community. 
• Encourage and develop teacher training. 
• Promote and develop digital competencies in teachers and 
students. 

Advantages • Facilitate immediate access to the search and selection of the 
information available on the network from any location. 
• Allow to configure hypertext and multimedia content on any 
subject. 
• Allow to create, edit, manage, publish and share through the 
different digital communication channels (forums, chats, blogs, 
wikis, social networks, among others) content and information 
for educational purposes. 
• Facilitate relationships with social networks and other 
network applications. 
• Establish a rupture of space-temporal barriers in the teaching- 
learning activities. 
• Does not require great computer knowledge. 
• Facilitate communication and interaction between the 
different agents of the teaching-learning process and 
synchronous and asynchronously. 
• Promote different levels of individual or collective 
participation between teachers and students. 
• Allow a high degree of interdisciplinarity for education as it 
permits to break traditional teaching-learning schemes inside 
and outside the university classroom. 
• These are dynamic and encourage open and flexible training 
processes for the autonomous and collaborative learning of 
students from any place. 
• Allow students to think on their learning process. 
• Allow learning from the Feedback. 
• Increase the interest and motivation of students with 
difficulties in improving their learning process. 
• Facilitate the construction of knowledge in a learning 
community. 
• Encourage the development and training of teachers. 
• Allow to acquire digital competencies to be functional in the 
information and knowledge society 
• Encourage the participation of teachers and students in virtual 
communities and social networks, social and collaborative tools 
to promote reflection, creation, empowerment and self- 
development. 
• Immediate propagation of contents and information (RSS) that 
allow a better development of the network structure. 
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Inconveniences • Confidentiality of the information published on the network. 
• Information and content is public on the network. 
• A lot of content without scientific foundation or credibility 
sources. 
• Insecurity of data storage on the network. 
• Complete dependence on Internet access. 
• Changes in the conditions of the service: they can be free today 
but not tomorrow. 
• Intellectual Property Vulnerability – copyright on the content 
and digital information published on the network. 
• Ignorance and fear on the use and applications of the WEB 2.0 
in educational processes by the participants. 
• Teaching is non-personalized. 
• Excess of information, which is difficult to process in its 
entirety 

Table 2. Advantages and disadvantages on the use of ICT in the learning of mathematics 

 

4. Objectives of the investigation 

Considering the context where the research is taking place -institutions of middle 
education in Ecuador- the objectives are: 

1. Determine the training level that teachers and students have in the use of ICT as 
tools for the mathematics learning. 

2. Analyze the impact of ICT as tools for learning mathematics in middle school 
students. 

To respond to the proposed objectives, the following research questions were raised: 

1. Does the training level that teachers and students have in the use of ICT influence 
the learning of mathematics? 

2. Does the integration of ICT impact in the learning of mathematics of elementary 
school students? 

 
5. Materials and methods 

A descriptive non-experimental research design was used with a quantitative approach 
that, being a formal, objective and systematic process, allowed obtaining quantifiable 
information about a phenomenon investigated numerically and using the statistics tests it 
was possible to describe, explain and test the questions posed (Bisquerra, 2004). For the 
data collection, a structured survey was designed as the only information-gathering 
instrument, in order to obtain the information related to the objectives raised. The survey 
presented two types of closed questions, in which the respondents were given the option of 
choosing Yes, No and multiple choice. The questionnaire was applied by students of the 
education careers of the UTE University distance education system and was the same for 
students and teachers of educational institutions in Pichincha, Guayas and El Oro. 
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6. Population and sample 

The population consisted on 458 people, out of which 423 are students of elementary school 
and 35 teachers of mathematics from educational institutions of Pichincha, Guayas and El 
Oro. For calculating the sample, the statistical formula for population sizes higher than 10 
people was used, by which 150 sampling units were obtained, and were distributed as: 29 
math teachers and 121 students, who were asked to respond voluntarily and anonymously 
the survey presented in a physical way and in order to guarantee the results and conclusions 
generated from the information collected in this research (see table 3). 

 

Province 
Population Sample 

Students Professors Students Professors 
Guayas 116 23 40 17 

Pichincha 240 8 49 8 

El Oro 67 4 32 4 

Total 423 35 121 29 

Table 3. Probabilistic strategy to select the sample 

 

7. Planning and application of the field work 

Phase I: At this phase the presentation of the research project divided into three 
qualification plans is determined. Once approved, it is proceeded to search and review the 
specific literature related to the research topic in some databases such as Education 
Resource Information Center (ERIC), Scientific Electronic Online Library (SciELO), Dialnet, 
Google Academic, Thesis in the Network (TDR), Online doctoral theses (TDX), Doctoral 
theses from 1976 (Theseus), Scopus (Multiplidisciplinar), Host Research databases 
(EBSCO), Digital Library of the OEI, Library of UEX, Eduteka, specialized journals, among 
others. This stage of research started on April 2016. 

 
Phase II: It is determined by the definition of a non-experimental and qualitative research 
design, focused on a descriptive survey and the definition of the survey as a technique for 
collecting information that seeks to respond to objectives. 

 
Phase III: The survey is designed, the population and sample are defined. The technique 
applied for the selection of the sample is probabilistic, therefore, to calculate the 
representative sample of the population the statistical formula was used. “Probabilistic 
samples are essential in transversal research designs, both descriptive and correlational– 
causal” (Hernández Sampieri et al., 2010, p. 177). Given the characteristics of the research, 
all the elements of the population have the same probability of being elected. Once the 
questionnaire was established, it was applied physically by students of the education 
careers of the distance education system of UTE University, and it was the same for students 
and teachers of educational institutions of Pichincha, Guayas and El Oro, prior authorization 
of the academic authorities and approval of students and professors selected at random for 
further analysis and interpretation. The approximate time to answer the questionnaire was 
5 to 10 minutes, and the application was on October 2016. 

 
Phase IV: The statistical analysis and interpretation of the data collected with the instrument 
developed for this research were performed by using the quantitative descriptive method 
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of frequencies and percentages of each of the variables under study. The analysis was 
complemented by means of bivariate frequency distributions using contingency tables, the 
use of chi-square statistical tests and the contingency coefficient and a confidence level of 
95% in order to determine the statistical relationship between the cross variables. The 
statistical program SPSS for Windows was used, version 22.0. Finally, the writing and 
presentation of the results started along with the discussion and conclusions of this 
research. 

 
8. Results 

 
To respond to the first research question: Does the training level that teachers and students 
have in the use of ICT influence the learning of mathematics? 

 
The study sample are math teachers and students with medium level and studying at the 
educative institutions in Ecuador, out which 38.0% (n = 57) corresponds to Guayas, in equal 
percentage to Pichincha and 24.0% to El Oro (n = 36). The average profile of respondents 
are women 62.7% (n = 94), from which 81.9% are students and 18.1% are teachers, 
compared to 37.3% (n= 56) who are men, from which 78.6% are students and 21.4% are 
teachers. As for the academic level of teachers (n = 29), 17.2% (n = 5) have master's degrees; 
55.2% (n = 16) have a bachelor's degree and 10.3% (n = 3) are graduated from high school, 
showing that the highest number of teachers are graduated in education. It can be observed 
that math teachers are interested to continue studying. 

 
Regarding the age, most of the population studied belongs to the “Net generation” (Tapscott, 
2010) or digital natives (Prensky, 2001), terms used to name the generation born after 
1980, those people whose “learning preferences tend to teamwork, experiential activities, 
and the use of technology” (Cabra and Marciales, 2009). In table 4, it can be observed that 
93.3% (n=140) of the sample analyzed in this research is less than 40 years, compared to 
6.7% (n= 10) who is older than 40 years, showing that the largest number of students and 
teachers are digital natives and there is a not very significant number that could be 
considered as non-native digital, therefore, the integration of ICT to the learning of 
mathematics is a great challenge (Cabra and Marciales, 2009). Researchers such as 
Wodzicki et al. (2012), Bennett et al. (2008) and De la Hoz, Acevedo, and Torres (2015), 
infer that digital natives have developed skills that go hand-by-hand with the evolution of 
technology and the Internet; this means that there are differences between previous 
generations in the sense of facing other difficulties in implementing changes in their ways 
of learning by using ICTs. 

 
 

Age 
Students Teachers 

n % n % 
10 - 15 years 
old 

 
50 

 
33.3% 

 
0 

 
0.0% 

16 - 20 years 
old 

 
65 

 
43.3% 

 
0 

 
0.0% 

21 - 25 years 
old 

 
5 

 
3.3% 

 
2 

 
1.3% 
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26 - 30 years 
old 

 
0 

 
0.0% 

 
5 

 
3.3% 

31 - 35 years 
old 

 
0 

 
0.0% 

 
5 

 
3.3% 

36 - 40 years 
old 

 
0 

 
0.0% 

 
8 

 
5.3% 

More than 41 
years old 

 
0 

 
0.0% 

 
10 

 
6.7% 

Total 121 80.0% 29 20.0% 

Table 4. Rank of ages of the studied sample (n=150) 
 

For the treatment and analysis of quantitative information, the statistical program SPSS 22. 
was used. In order to determine the validity and reliability of the survey, the split plot 
technique and Cronbach’s Alpha analysis were used, respectively. Items were grouped in 
the survey by dimensions, and once statistically debugged, the factor that includes items 
related to the impact level of the integration of ICT as tools for learning mathematics in 
students coursing elementary school showed a KMO index of 0.701 (> 0.5) and a Cronbach’s 
Alpha of 0.694 (Alpha Std. = 0.679), which are acceptable values for this type of analysis. 
Teachers and students were asked to value on a Likert type scale from 1 to 5, in which 1 is 
the lowest score and 5 the maximum. 

 
Table 5 indicates the answers about the items in the training level in the use of ICT as tools 
for learning mathematics based on their average assessment and standard deviation. The 
results show that the most relevant factor for teachers and students is that “they consider 
it necessary to receive ongoing training on the use and application of ICTs as tools for 
developing educational innovations and good educational practices (media = 3.39). On the 
contrary, the factor with the least impact is the one related to the fact that "the training level 
received in the educational institution about the use of ICT to innovate their educational 
practice in the learning of mathematics” is very little or scarce (mean= 1.54). In other words, 
85.7% of the items are below an average of 3.0, which shows a clear negative trend in the 
training level in the use of ICTs as tools for learning mathematics. The dispersion of the 
scores of each item is not very large with respect to the average (global mean= 2.67), 
because the standard deviation is on a scale less than 1. 

 
 II. Training level in the use of ICT as tools for 

learning mathematics 
Mean 

Standard 
deviation 

N 

1 
Value the level of knowledge you have about the 
use of ICT for learning mathematics. 

2.67 0.690 150 

 
2 

Do you know the technological resources that 
exist in your institution for the development of 
your educational practice. 

 
2.77 

 
0.670 

 
150 

 
3 

Do you believe that the use of ICT in the 
classroom generates changes and innovations in 
the learning of mathematics. 

 
2.97 

 
0.634 

 
150 

 
4 

Do you use the technological tools available in 
your educational institution such as computers, 
mobile devices, math software, Internet, etc., for 
the teaching and learning process. 

 
2.91 

 
0.780 

 
150 
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5 

Is there enough support from your educational 
institution to incorporate technological tools as 
educational innovation. 

 
2.43 

 
0.789 

 
150 

 
6 

Assess the training level received in your 
educational institution on the use of ICT to 
innovate your educational practice in the 
learning of mathematics 

 
1.54 

 
0.672 

 
150 

 
7 

Do you consider necessary to receive ongoing 
training on the use and application of ICTs as 
tools for developing educational innovations and 
good teaching practices. 

 
3.39 

 
0.954 

 
150 

 Total global average 2.82   

* 1 = very little; 2 = little; 3 = sufficient; 4 = enough; 5 = a lot 

Table 5. Training level in the use of ICTs as tools for learning mathematics (n = 150) 

 

Finally, in order to answer the second question of this research, Does the integration of ICT 
impact in the learning of mathematics of elementary school students? 

 
Table 6 summarizes the items related to the integration impact of ICTs as tools for learning 
mathematics, based on their average assessment and standard deviation. The results of the 
sample surveyed determined that the item (10) is the most relevant factor, since teachers 
and students consider that the integration of ICT will have a significant impact on the 
learning of mathematics (mean = 3.59), which can have a counterproductive effect in the 
beliefs that learning mathematics is more efficient if using ICTs. Likewise, items (17), (11) 
and (15) referring to the motivation for the time of use of technological resources 
(computer, tablets, software of mathematics, Internet, etc.) would be enough for the 
learning of mathematics; even though, the averages are above 3.0 it is not clearly seen in the 
sample studied that the use of technological resources have the expected impact to the 
learning of mathematics. On the other hand, item (8) whose mean = 2.39 (as the rest of the 
items below the average 3.0) and refers to the availability of technological resources for the 
development of educational practice in each of the institutions of the sample studied is is 
little, showing that it is a very negative factor in integrating ICT for the learning of 
mathematics in the educational institutions studied. On the other hand, the dispersion of 
the scores of each item is not very high with respect to the average (global mean = 2.91), 
because the standard deviation is on a scale less than 1. 

 

III. Impact Level on the integration of ICT in the 
learning of mathematics 

Media 
Standard 
deviation 

N 

 
8 

Does your institution provide technological 
resources for the development of your educational 
practice? 

 
2.39 

 
0.722 

 
150 

9 
Is there Internet connection that facilitates your 
educational work in the classroom? 

2.71 0.994 150 

10 
Do you consider that the use of ICT would improve 
the learning of mathematics? 

3.59 0.991 150 

11 
Would you like to use technological resources such 
as computer, tablets, mathematics software, 

3.29 0.945 150 
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 Internet, etc., to improve the learning of 
mathematics? 

   

 
12 

Do you think that if the math class used 
technological resources such as computers, mobile 
devices, math software, Internet, etc., learning 
would be more motivating? 

 
2.67 

 
0.953 

 
150 

 
13 

Do you think that the use of social networks, blogs, 
wikis, multimedia content (videos YouTube, Prezi, 
Scribd, Slideshare,...), would contribute to a 
meaningful learning of mathematics? 

 
2.88 

 
0.996 

 
150 

 
14 

Do you think that the use of social networks 
(Facebook, Twitter, Google Plus, etc.), blogs or 
pages designed by teachers would support the 
learning of mathematics outside the classroom? 

 
2.75 

 
0.926 

 
150 

15 
Do you think that if you could use the computer 
longer your math learning would be easier?. 

3.16 0.997 150 

16 
Using math software makes it easier to learn math 
rather than studying books. 

2.58 0.869 150 

17 
The use of computer and Internet helps me to learn 
easily the knowledge of mathematics 3.38 0.981 150 

18 
The use of the computer can lessen my 
mathematical reasoning ability. 

2.66 0.961 150 

 Global Media 2.91   

* 1 = very little; 2 = little; 3 = sufficient; 4 = enough; 5 = a lot 

Table 6. Integration impact of ICTs as learning tolos of mathematics (n = 150) 

 

9. Discussion and conclusions 

The results presented in this paper are part of a deeper investigation. These indicate that 
most of the teachers and students have negative opinions about the use of ICTs as tools that 
can contribute to the learning of mathematics. Hence, the need and importance for the 
training on the use and application of ICT as didactic tools to improve the quality of 
education, and to generate greater communication and interaction between teachers and 
students to propitiate collaborative learning. The training level in the use of ICT as tools for 
learning mathematics has an important possibility in the redefinition of pedagogical 
practice in education. However, ICT by having pedagogical application potentials, imply new 
challenges for the teacher who has students with developed skills and that go together with 
the evolution of the technology and the Internet. 

 
On the other hand, the incorporation of ICTs into the educational process means adaptation 
and innovation, since the development and evolution of technology is a key element in 
today's society, although it is not the solution to educational problems. In other words, ICTs 
cannot change the teaching-learning processes, but they can increase their effects in the 
educational process. In this sense, several researchers like Molina & Iglesias (2014), Salinas, 
Benito, & Lyzana (2014), Padilla, Moreno, & Hernández (2015), Rodríguez (2010), 
Rodríguez (2015), Sosa (2015), Revelo (2017), among others, in their studies state that the 
incorporation of ICTs does not guarantee the transformation of educational practices that 
is, these alone do not modify the teaching-learning processes, but the way teachers use them 
in each area of knowledge so that their students improve their learning. 
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Although the results of this research are not conclusive, it is clear that the integration of 
ICTs as tools for learning mathematics goes beyond the simple use of these new tools, which 
will cause substantial changes in the teaching-learning process, in the teacher's 
performance, in the teaching methods, etc. In conclusion, it is necessary to develop a better 
understanding on the use of ICTs, so that innovations in the educational field are not 
absorbed by technology, but are guided by the pedagogical processes that generate 
meaningful learning among teachers and students. 

 

References 
Alonso, C., Casablancas, S., Domingo, L., Guitert, M., Moltó, O., Sánchez, J. A. y Sancho, J. M. 

(2010). De las propuestas de la Administración a las prácticas del aula. Revista de 
Educación, 352, 53–76. 

Angulo Armenta, J., Mortis Lozoya, S. V., Pizá Gutiérrez, R. I. y García López, R. I. (2013). 
Estudio sobre competencias digitales en profesores de secundaria. 

Area-Moreira, M. (2010). El proceso de integración y uso pedagógico de las TIC en los 
centros educativos. Un estudio de casos. Revista de Educación, 352, 77-97. 

Area-Moreira, M. y Ribeiro-Pessoa, M. T. (2012). From Solid to Liquid: New Literacies to the 
Cultural Changes of Web 2.0. Comunicar, 19(38), 13-20. Recuperado de 
https://www.revistacomunicar.com/pdf/preprint/38/01-PRE-12378.pdf 

Basurto Hidalgo, E. (2015). Creando certeza en las ideas matemáticas vía el uso de 
tecnología digital. Cuadernos de Investigación y Formación en Educación Matemática, 
(15), 349–360. Recuperado de 

http://revistas.ucr.ac.cr/index.php/cifem/article/download/23842/24010 

Bennett, S., Bishop, A., Dalgarno, B., Waycott, J. y Kennedy, G. (2012). Implementing Web 2.0 
technologies in higher education: A collective case study. Computers & Education, 
59(2), 524-534. https://doi.org/10.1016/j.compedu.2011.12.022 

Bennett, S., Maton, K. y Kervin, L. (2008). The “digital natives” debate: A critical review of 
the evidence. British Journal of Educational Technology, 39(5), 775-786. 

Bisquerra Alzina, R. (Coord). (2004). Metodología de la investigación educativa. La Muralla. 
Recuperado de https://dialnet.unirioja.es/servlet/libro?codigo=5826 

Braslavsky, C. (2000). La educación secundaria en América Latina, Prioridad de la Agenda 
2000. Dakar. Recuperado de 
http://info.worldbank.org/etools/docs/library/109259/la%20ed%20Sec%20en 
%20AL%20C%20Braslavsky.pdf 

Buckingham, D. (2009). The future of media literacy in the digital age: some challenges for 
policy and practices. En Veniers, P. (Ed.). Euromeduc. Media Literacy in Europe. 
Controversies, Challenges and Perspectives (pp. 13-24). Bruxelles: Média Animation. 

Cabero Almenara, J. (2013). El aprendizaje autorregulado como marco teórico para la 
aplicación educativa de las comunidades virtuales y los entornos personales de 
aprendizaje. Teoría de la Educación; Educación y Cultura en la Sociedad de la 
Información, 14(2), 133. 

https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v1i1.764
https://www.revistacomunicar.com/pdf/preprint/38/01-PRE-12378.pdf
http://revistas.ucr.ac.cr/index.php/cifem/article/download/23842/24010
https://doi.org/10.1016/j.compedu.2011.12.022
https://dialnet.unirioja.es/servlet/libro?codigo=5826
http://info.worldbank.org/etools/docs/library/109259/la%20ed%20Sec%20en%20AL%20C%20Braslavsky.pdf
http://info.worldbank.org/etools/docs/library/109259/la%20ed%20Sec%20en%20AL%20C%20Braslavsky.pdf


Licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0) 

 

Revista Cátedra, 1(1), pp. 67-87, september-december 2018. e-ISSN: 2631-2875 

https://doi.org/10.29166/catedra.v1i1.764 

 

 

 

82 

 

Cabra Torres, F. y Marciales Vivas, G. P. (2009). Mitos, realidades y preguntas de 
investigación sobre los ‘nativos digitales’: una revisión. Universitas Psychologica, 
8(2), 323–338. 

Cano García, E. (2007). Las competencias de los docentes. En Lola Abelló Planas, El 
desarrollo de competencias docentes en la formación del profesorado. Madrid: 
Ministerio de Educación. 

Carrera Farrán, F. X., & Coiduras Rodríguez, J. L. (2012). Identificación de la competencia 
digital del profesor universitario: un estudio exploratorio en el ámbito de las 
Ciencias Sociales. Identifying the digital competence of university lecturers: an 
exploratory study in the field of Social Science. Revista de docencia universitaria, 
10(2), 273-298. Recuperado de http://0- 
search.ebscohost.com.lope.unex.es/login.aspx?direct=true&db=a9h&AN=9056543 
8&lang=es&site=eds-live 

Castaño Collado, C. (2006). Alfabetización digital, inclusión y género. En Casado Ortiz, R. 
(Ed.). Claves de la alfabetización digital (pp. 67-76). Fundación Telefónica. 
Recuperado de https://dialnet.unirioja.es/servlet/articulo?codigo=3267965 

Castells, M. (2008). Creatividad, innovación y cultura digital. Un mapa de sus interacciones. 
Telos. Cuadernos de comunicación e innovación, 77. Recuperado de 
https://telos.fundaciontelefonica.com/telos/articulocuaderno.asp@idarticulo=2& 
rev=77.htm 

Castells, M. (2010). La dimensión cultural del Internet. Cultura y Sociedad del Conocimiento: 
Presente y Perspectivas de Futuro. Recuperado de 
http://www.uoc.edu/culturaxxi/esp/articles/castells0502/castells0502.html 

Cela Rosero, K., Fuentes, W., Alonso, C. y Sánchez, F. (2010). Evaluación de herramientas 
web 2.0, estilos de aprendizaje y su aplicación en el ámbito educativo. Journal of 
Learning Styles, 3(5). Recuperado de 
http://learningstyles.uvu.edu/index.php/jls/article/view/123 

Cobo Romaní, C. y Pardo Kuklinski, H. (2007). Planeta Web 2.0. Inteligencia colectiva o 
medios fast food. España: Grup de Recerca d’Interaccions Digitals. Recuperado de 
http://site.ebrary.com/lib/alltitles/docDetail.action?docID=10378388 

Colás Bravo, P. y Casanova Correa, J. (2010). Variables docentes y de centro que generan 
buenas prácticas con TIC. Education in the Knowledge Society (EKS), 11(1), 121–147. 
Recuperado de http://revistas.usal.es/index.php/revistatesi/article/view/5791 

Cózar Gutiérrez, R. y Roblizo Colmenero, M. J. (2014). La competencia digital en la formación 
de los futuros maestros: percepciones de los alumnos de los Grados de Maestro de 
la Facultad de Educación de Albacete. RELATEC. Recuperado de 
http://dehesa.unex.es:8080/xmlui/handle/10662/2940 

De la Hoz, L. P., Acevedo, D. y Torres, J. (2015). Uso de redes sociales en el proceso de 
enseñanza y aprendizaje por los estudiantes y profesores de la Universidad Antonio 
Nariño, Sede Cartagena. Formación universitaria, 8(4), 77–84. 

De la Torre, A. (2006). Web Educativa 2.0. Edutec. Revista Electrónica de Tecnología 
Educativa, 0(20). Recuperado de http://www.edutec.es/revista/index.php/edutec- 
e/article/view/515 

https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v1i1.764
http://0-search.ebscohost.com.lope.unex.es/login.aspx?direct=true&db=a9h&AN=90565438&lang=es&site=eds-live
http://0-search.ebscohost.com.lope.unex.es/login.aspx?direct=true&db=a9h&AN=90565438&lang=es&site=eds-live
http://0-search.ebscohost.com.lope.unex.es/login.aspx?direct=true&db=a9h&AN=90565438&lang=es&site=eds-live
https://dialnet.unirioja.es/servlet/articulo?codigo=3267965
https://telos.fundaciontelefonica.com/telos/articulocuaderno.asp%40idarticulo%3D2%26rev%3D77.htm
https://telos.fundaciontelefonica.com/telos/articulocuaderno.asp%40idarticulo%3D2%26rev%3D77.htm
http://www.uoc.edu/culturaxxi/esp/articles/castells0502/castells0502.html
http://learningstyles.uvu.edu/index.php/jls/article/view/123
http://site.ebrary.com/lib/alltitles/docDetail.action?docID=10378388
http://revistas.usal.es/index.php/revistatesi/article/view/5791
http://www.edutec.es/revista/index.php/edutec-e/article/view/515
http://www.edutec.es/revista/index.php/edutec-e/article/view/515


Licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0) 

 

Revista Cátedra, 1(1), pp. 67-87, september-december 2018. e-ISSN: 2631-2875 

https://doi.org/10.29166/catedra.v1i1.764 

 

 

 

83 

 

Del Moral Pérez, M. E. y Villalustre Martínez, L. (2010). Formación del profesor 2.0: 
desarrollo de competencias tecnológicas para la escuela 2.0. MAGISTER: Revista 
miscelánea de investigación, 23, 59–69. Recuperado de 
http://dialnet.unirioja.es/descarga/articulo/3403432.pdf 

Ecuador. Asamblea Constituyente (2008). Constitución de la República del Ecuador. 
Recuperado de http://repositorio.dpe.gob.ec/bitstream/39000/638/1/NN-001- 
Constituci%C3%B3n.pdf 

Ecuador. Presidencia de la República. (2010). Ley Orgánica de Educación Superior. Quito: 
Registro Oficial Suplemento No. 298. Recuperado de 
http://www.ces.gob.ec/index.php?option=com_phocadownload&view=file&id=65 
1&Itemid=564 

Ecuador. Presidencia de la República. (2011). Ley Orgánica de Educación Intercultural. 
Quito: Segundo Suplemento - Registro Oficial No. 147. Recuperado de 
http://www.wipo.int/edocs/lexdocs/laws/es/ec/ec023es.pdf 

Esteve Mon, F. y Gisbert Cervera, M. (2012). La competencia digital de los estudiantes 
universitarios: Definición conceptual y análisis de cinco instrumentos para su 
evaluación. Recuperado de 
https://www.researchgate.net/profile/Francesc_Esteve/publication/233721481_ 
La_competencia_digital_de_los_estudiantes_universitarios_Definicion_conceptual_y 
_analisis_de_cinco_instrumentos_para_su_evaluacion/links/0912f50b33d967d777 
000000.pdf 

Ferro Soto, C., Martínez Senra, A. I. y Otero Neira, M. C. (2009). Ventajas del uso de las TICs 
en el proceso de enseñanza-aprendizaje desde la óptica de los docentes 
universitarios españoles. Edutec. Revista Electrónica de Tecnología Educativa, 0(29). 
Recuperado de http://www.edutec.es/revista/index.php/edutec- 
e/article/view/451 

Freire, J. (2007). Los retos y oportunidades de la web 2.0 para las universidades. La Gran 
Guía de los Blogs 2008, 82–90. Recuperado de 
http://www.udc.gal/dep/bave/jfreire/pdf_blog/Web%202.0%20y%20universida 
des%20(JuanFreire_GranGuiaBlogs).pdf 

González Mariño, J. C. (2009). TIC y la transformación de la práctica educativa en el contexto 
de las sociedades del conocimiento. DIM: Didáctica, Innovación y Multimedia, (13). 
Recuperado de 
http://www.raco.cat/index.php/DIM/article/viewArticle/138942/0 

González-Pérez, A. y De Pablos Pons, J. (2015). Factores que dificultan la integración de las 
TIC en las aulas. Revista de Investigación Educativa, 33(2), 401-417. 
https://doi.org/10.6018/rie.33.2.198161 

Hall, R., Atkins, L. y Fraser, J. (2014). Defining a self-evaluation digital literacy framework 
for secondary educators: the DigiLit Leicester project. Research in Learning 
Technology, 22. Recuperado de 
http://www.researchinlearningtechnology.net/index.php/rlt/article/view/21440 

Hernández Sampieri, R., Fernández Collado, C. y Baptista Lucio, P. (2010). Metodología de la 
investigación (5a ed). México, D.F: McGraw-Hill. 

https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v1i1.764
http://dialnet.unirioja.es/descarga/articulo/3403432.pdf
http://repositorio.dpe.gob.ec/bitstream/39000/638/1/NN-001-Constituci%C3%B3n.pdf
http://repositorio.dpe.gob.ec/bitstream/39000/638/1/NN-001-Constituci%C3%B3n.pdf
http://www.ces.gob.ec/index.php?option=com_phocadownload&view=file&id=651&Itemid=564
http://www.ces.gob.ec/index.php?option=com_phocadownload&view=file&id=651&Itemid=564
http://www.wipo.int/edocs/lexdocs/laws/es/ec/ec023es.pdf
https://www.researchgate.net/profile/Francesc_Esteve/publication/233721481_La_competencia_digital_de_los_estudiantes_universitarios_Definicion_conceptual_y_analisis_de_cinco_instrumentos_para_su_evaluacion/links/0912f50b33d967d777000000.pdf
https://www.researchgate.net/profile/Francesc_Esteve/publication/233721481_La_competencia_digital_de_los_estudiantes_universitarios_Definicion_conceptual_y_analisis_de_cinco_instrumentos_para_su_evaluacion/links/0912f50b33d967d777000000.pdf
https://www.researchgate.net/profile/Francesc_Esteve/publication/233721481_La_competencia_digital_de_los_estudiantes_universitarios_Definicion_conceptual_y_analisis_de_cinco_instrumentos_para_su_evaluacion/links/0912f50b33d967d777000000.pdf
https://www.researchgate.net/profile/Francesc_Esteve/publication/233721481_La_competencia_digital_de_los_estudiantes_universitarios_Definicion_conceptual_y_analisis_de_cinco_instrumentos_para_su_evaluacion/links/0912f50b33d967d777000000.pdf
http://www.edutec.es/revista/index.php/edutec-e/article/view/451
http://www.edutec.es/revista/index.php/edutec-e/article/view/451
http://www.udc.gal/dep/bave/jfreire/pdf_blog/Web%202.0%20y%20universidades%20(JuanFreire_GranGuiaBlogs).pdf
http://www.udc.gal/dep/bave/jfreire/pdf_blog/Web%202.0%20y%20universidades%20(JuanFreire_GranGuiaBlogs).pdf
http://www.raco.cat/index.php/DIM/article/viewArticle/138942/0
https://doi.org/10.6018/rie.33.2.198161
http://www.researchinlearningtechnology.net/index.php/rlt/article/view/21440


Licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0) 

 

Revista Cátedra, 1(1), pp. 67-87, september-december 2018. e-ISSN: 2631-2875 

https://doi.org/10.29166/catedra.v1i1.764 

 

 

 

84 

 

Kopcha, T. J. (2012). Teachers’ perceptions of the barriers to technology integration and 
practices with technology under situated professional development. Computers & 
Education, 59(4), 1109–1121. Recuperado de 
http://www.sciencedirect.com/science/article/pii/S0360131512001352 

LOEI. (2011). Ley Orgánica de Educación Intercultural. Presidencia de la República del 
Ecuador. Ministerio de Educación y Ciencia. Educación Inclusiva. Recuperado de 
http://www.wipo.int/edocs/lexdocs/laws/es/ec/ec023es.pdf 

LOES. (2010). Ley Orgánica de Educación Superior. Presidencia de la República del Ecuador. 
Recuperado de 
http://www.ces.gob.ec/index.php?option=com_phocadownload&view=file&id=65 
1&Itemid=564 

López Esteban, C. (2011). Mejores Prácticas en la Enseñanza de las Matemáticas: La 
integración de las TI Cs. [En línea]. Recuperado de http://scopeo.usal.es/enfoque- 
bol-34-mejores-practicas-en-la-ensenanza-de-las-matematicas-la-integracion-de- 
las-tics/ 

López Esteban, M. C. (2010). Las TICs y la comprensión matemática. El proceso de Bolonia y 
la educación comparada. Míradas críticas, 159, 74. 

López García, J. C., & Eduteka. (2003). La Integración de las TIC en Matemáticas. Recuperado 
de http://eduteka.icesi.edu.co/articulos/Editorial18 

Mohammed Abdul, J. F. y Ramírez Velarded, R. V. (2009). Herramientas Web 2.0 para el 
Aprendizaje Colaborativo. Consultado el, 28. Recuperado de http://files.colegio- 
colombo-arabe8.webnode.com.co/200000034- 
be12bbf0c9/herramientas%20web%202.0.pdf 

Molina Martín, S. e Iglesias García, M. T. (2014). Una innovación didáctica en la universidad 
incorporando herramientas tecnológicas en Experiencias de Innovación Docente 
Universitaria. España: Ediciones Universidad de Salamanca. Recuperado de 
http://site.ebrary.com/lib/alltitles/docDetail.action?docID=10903617 

Morón, J. L. (2013). Estrategias metodológicas para introducir las TIC y el Internet en 
matemáticas. Recuperado de 
http://repositorioacademico.upc.edu.pe/upc/handle/10757/285380 

Pachler, N., Cook, J. y Bachmair, B. (2010). Appropriation of Mobile Cultural Resources for 
Learning: International Journal of Mobile and Blended Learning, 2(1), 1-21. 
https://doi.org/10.4018/jmbl.2010010101 

Padilla Partida, S., Moreno, C. I. y Hernández Castañeda, R. (2015). Barreras para la 
integración de buenas prácticas con TIC. Estudio de caso. Innoeduca. International 
Journal of Technology and Educational Innovation, 1(2), 80–90. Recuperado de 
https://dialnet.unirioja.es/descarga/articulo/5363138.pdf 

Pérez Escoda, A., Castro Zubizarreta, A. y Fandos Igado, M. (2016). La competencia digital 
de la Generación Z: claves para su introducción curricular en la Educación Primaria. 

Prensky, M. (2001). Digital natives, digital immigrants. On the Horizon, 9(5), 1-6. 

Revelo Rosero, J. E. (2017). Modelo de integración de la competencia digital docente en la 
enseñanza de la matemática en la universidad tecnologica equinoccial (Doctoral 

https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v1i1.764
http://www.sciencedirect.com/science/article/pii/S0360131512001352
http://www.wipo.int/edocs/lexdocs/laws/es/ec/ec023es.pdf
http://www.ces.gob.ec/index.php?option=com_phocadownload&view=file&id=651&Itemid=564
http://www.ces.gob.ec/index.php?option=com_phocadownload&view=file&id=651&Itemid=564
http://scopeo.usal.es/enfoque-bol-34-mejores-practicas-en-la-ensenanza-de-las-matematicas-la-integracion-de-las-tics/
http://scopeo.usal.es/enfoque-bol-34-mejores-practicas-en-la-ensenanza-de-las-matematicas-la-integracion-de-las-tics/
http://scopeo.usal.es/enfoque-bol-34-mejores-practicas-en-la-ensenanza-de-las-matematicas-la-integracion-de-las-tics/
http://eduteka.icesi.edu.co/articulos/Editorial18
http://files.colegio-colombo-arabe8.webnode.com.co/200000034-be12bbf0c9/herramientas%20web%202.0.pdf
http://files.colegio-colombo-arabe8.webnode.com.co/200000034-be12bbf0c9/herramientas%20web%202.0.pdf
http://files.colegio-colombo-arabe8.webnode.com.co/200000034-be12bbf0c9/herramientas%20web%202.0.pdf
http://site.ebrary.com/lib/alltitles/docDetail.action?docID=10903617
http://repositorioacademico.upc.edu.pe/upc/handle/10757/285380
https://doi.org/10.4018/jmbl.2010010101
https://dialnet.unirioja.es/descarga/articulo/5363138.pdf


Licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0) 

 

Revista Cátedra, 1(1), pp. 67-87, september-december 2018. e-ISSN: 2631-2875 

https://doi.org/10.29166/catedra.v1i1.764 

 

 

 

85 

 

dissertation). Universidad de Extremadura. Recuperado de 
http://dehesa.unex.es/bitstream/handle/10662/6214/TDUEX_2017_Revelo_Rose 
ro.pdf?sequence=1 

Revelo Rosero, J. E., Revuelta Domínguez, F. I. y González-Pérez, A. (2018). Modelo de 
integración de la competencia digital del docente universitario para su desarrollo 
profesional en la enseñanza de la matemática – Universidad Tecnológica Equinoccial 
de Ecuador. EDMETIC, 7(1), 196-224. https://doi.org/10.21071/edmetic.v7i1.6910 

Revuelta Domínguez, F. I. y Pérez Sánchez, L. (2009). Interactividad en los entornos de 
formación on-line. España: Editorial UOC. Recuperado de 
http://site.ebrary.com/lib/alltitles/docDetail.action?docID=10646727 

Rodríguez Izquierdo, R. M. (2010). El impacto de las TIC en la transformación de la 
enseñanza universitaria: repensar los modelos de enseñanza y aprendizaje. Teoría 
de la Educación. Educación y Cultura en la Sociedad de la Información, 11(1). 

Rodríguez Pérez, I. (2015). La incorporación de la web 2.0 en la práctica educativa. Revista 
Iberoamericana para la Investigación y el Desarrollo Educativo ISSN: 2007-2619, 
(11). Recuperado de http://ride.org.mx/1- 
11/index.php/RIDESECUNDARIO/article/download/691/676 

Romero Fernández, L. M. (2008). Gestión de Conocimientos Universitarios y web 2.0 en el 
núcleo de la prospectiva de la educación a distancia. Memorias II Congreso CREAD 
ANDES y II Encuentro Virtual Educa Ecuador. Recuperado de 
http://reposital.cuaed.unam.mx:8080/jspui/handle/123456789/2785 

Romeu Fontanillas, T. (2011). La Docencia en colaboración en contextos virtuales: estudio de 
caso de un equipo de docentes del área de competencias digitales de la UOC (Doctoral 
dissertation). Universitat Oberta de Catalunya. Recuperado de 
https://openaccess.uoc.edu/webapps/o2/handle/10609/18101 

Salinas, J. (2004). Cambios metodológicos con las TIC. Estrategias didácticas y entornos 
virtuales de enseñanza-aprendizaje. Bordón, 56(3-4), 469–481. Recuperado de 
http://www.researchgate.net/profile/Jesus_Salinas/publication/39214325_Cambi 
os_metodolgicos_con_las_TIC estrategias_didcticas_y_entornos_virtuales_de_ensea 
nza-aprendizaje/links/0912f509c0a81c366d000000.pdf 

Salinas, J., Benito, B. de y Lizana, A. (2014). Competencias docentes para los nuevos 
escenarios de aprendizaje. Recuperado 23 de noviembre de 2015, de 
http://148.215.2.11/articulo.oa?id=27431190010 

Sangeeta Namdev, D. (2012). ICT and Web Technology Based Innovations in Education 
Sector. Turkish online journal of distance education, 13(4), 256–268. Recuperado de 
http://eric.ed.gov/?id=EJ1000427 

Santamaría González, F. (2005). Herramientas colaborativas para la enseñanza usando 
tecnologías web: weblogs, redes sociales, wikis, web 2.0. Recuperado de 
http://cursa.ihmc.us/rid=1196863010187_1551044424_8326/Herramientas_We 
b_2-0.pdf 

SCOPEO. (2012). e-MatemáTICas. Salamanca: Scopeo Monográfico No. 4. Recuperado de 
http://scopeo.usal.es/wp-content/uploads/2013/04/scopeom004.pdf 

https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v1i1.764
http://dehesa.unex.es/bitstream/handle/10662/6214/TDUEX_2017_Revelo_Rosero.pdf?sequence=1
http://dehesa.unex.es/bitstream/handle/10662/6214/TDUEX_2017_Revelo_Rosero.pdf?sequence=1
https://doi.org/10.21071/edmetic.v7i1.6910
http://site.ebrary.com/lib/alltitles/docDetail.action?docID=10646727
http://ride.org.mx/1-11/index.php/RIDESECUNDARIO/article/download/691/676
http://ride.org.mx/1-11/index.php/RIDESECUNDARIO/article/download/691/676
https://openaccess.uoc.edu/webapps/o2/handle/10609/18101
http://www.researchgate.net/profile/Jesus_Salinas/publication/39214325_Cambios_metodolgicos_con_las_TIC__estrategias_didcticas_y_entornos_virtuales_de_enseanza-aprendizaje/links/0912f509c0a81c366d000000.pdf
http://www.researchgate.net/profile/Jesus_Salinas/publication/39214325_Cambios_metodolgicos_con_las_TIC__estrategias_didcticas_y_entornos_virtuales_de_enseanza-aprendizaje/links/0912f509c0a81c366d000000.pdf
http://www.researchgate.net/profile/Jesus_Salinas/publication/39214325_Cambios_metodolgicos_con_las_TIC__estrategias_didcticas_y_entornos_virtuales_de_enseanza-aprendizaje/links/0912f509c0a81c366d000000.pdf
http://148.215.2.11/articulo.oa?id=27431190010
http://eric.ed.gov/?id=EJ1000427
http://cursa.ihmc.us/rid%3D1196863010187_1551044424_8326/Herramientas_Web_2-0.pdf
http://cursa.ihmc.us/rid%3D1196863010187_1551044424_8326/Herramientas_Web_2-0.pdf
http://scopeo.usal.es/wp-content/uploads/2013/04/scopeom004.pdf


Licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0) 

 

Revista Cátedra, 1(1), pp. 67-87, september-december 2018. e-ISSN: 2631-2875 

https://doi.org/10.29166/catedra.v1i1.764 

 

 

 

86 

 

Silva Quiroz, J., Miranda, P., Gisbert, M., Morales, J. y Onetto, A. (2016). Indicadores para 
evaluar la competencia digital docente en la formación inicial en el contexto Chileno 
– Uruguayo / Indicators to Assess Digital Competence of Teachers in Initial Training 
in the Chile - Uruguay Contex. Revista Latinoamericana de Tecnología Educativa - 
RELATEC, 15(3), 55-67. https://doi.org/10.17398/1695-288X.15.3.55 

Sosa Díaz, M. J. (2015). El proceso de integración de las tecnologías de la información y 
comunicación en centros de Educación Primaria: Estudio de caso múltiple (Tesis 
Doctorado). Departamento de Ciencias de la Educación. Universidad de 
Extremadura, Cáceres. Recuperado de 
http://dialnet.unirioja.es/servlet/tesis?codigo=45464 

Tapscott, D. (2010). Grown Up Digital. How the Net Generation Is Changing Your World. 
International Journal of Market Research, 52(1), 139. 

Tello Leal, E., Reyna, S., M, C., Lucio Castillo, M., Morelos, F., & Magdalena, M. (2010). Análisis 
de los servicios de la tecnología Web 2.0 aplicados a la educación. No Solo Usabilidad, 
(9). Recuperado de 
http://www.nosolousabilidad.com/articulos/tecnologia_educacion.htm 

UNESCO. (2008). Estándares UNESCO de competencia en TIC para docentes. Londres: 
Organización de las Naciones Unidas para la Educación, la Ciencia y la Cultura. 
Recuperado de 
http://eduteka.icesi.edu.co/pdfdir/UNESCOEstandaresDocentes.pdf 

UNESCO. (2011). Alfabetización mediática e informacional: curriculum para profesores. 
Paris: Organización de las Naciones Unidas para la Educación, la Ciencia y la Cultura, 
UNESCO. 

Wodzicki, K., Schwämmlein, E. y Moskaliuk, J. (2012). “Actually, I Wanted to Learn”: Study- 
related knowledge exchange on social networking sites. Social Media in Higher 
Education, 15(1), 9-14. https://doi.org/10.1016/j.iheduc.2011.05.008 

Wong, E. M., Li, S. S., Choi, T. y Lee, T. (2008). Insights into Innovative Classroom Practices 
with ICT: Identifying the Impetus for Change. Educational Technology & Society, 
11(1), 248–265. Recuperado de 
http://www.jstor.org/stable/jeductechsoci.11.1.248 

Yang, H. (2012). ICT in English schools: transforming education? 1. Technology, pedagogy 
and education, 21(1), 101–118. Recuperado de 
http://www.tandfonline.com/doi/abs/10.1080/1475939X.2012.659886 

Zuluaga, J. M., Pérez, F. E. y& Gómez, J. D. (2012). Uso de la web 2.0 para la construcción de 
blogs, páginas web y animaciones. Recuperado de 
http://files.artematic3.webnode.es/200000013-4c4974d42b/Artematic- 
Taller%20- 
1%20uso%20de%20la%20web%202.0%20U%20de%20M%202014.pdf 

Authors 
JORGE REVELO–ROSERO holds a PhD in Teacher Training and ICTs in Education from the 
Faculty of teacher training of Universidad de Extremadura (Spain) in 2017. He obtained his 
master's degree in accounting and auditing – CPA at UTE University (Ecuador) in 2003. He 
obtained a degree in Education Sciences, professor of high school in mathematics and 

https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v1i1.764
https://doi.org/10.17398/1695-288X.15.3.55
http://dialnet.unirioja.es/servlet/tesis?codigo=45464
http://www.nosolousabilidad.com/articulos/tecnologia_educacion.htm
http://eduteka.icesi.edu.co/pdfdir/UNESCOEstandaresDocentes.pdf
https://doi.org/10.1016/j.iheduc.2011.05.008
http://www.jstor.org/stable/jeductechsoci.11.1.248
http://www.tandfonline.com/doi/abs/10.1080/1475939X.2012.659886
http://files.artematic3.webnode.es/200000013-4c4974d42b/Artematic-Taller%20-1%20uso%20de%20la%20web%202.0%20U%20de%20M%202014.pdf
http://files.artematic3.webnode.es/200000013-4c4974d42b/Artematic-Taller%20-1%20uso%20de%20la%20web%202.0%20U%20de%20M%202014.pdf
http://files.artematic3.webnode.es/200000013-4c4974d42b/Artematic-Taller%20-1%20uso%20de%20la%20web%202.0%20U%20de%20M%202014.pdf


Licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0) 

 

Revista Cátedra, 1(1), pp. 67-87, september-december 2018. e-ISSN: 2631-2875 

https://doi.org/10.29166/catedra.v1i1.764 

 

 

 

87 

 

physics at the Faculty of Philosophy, Letters and Education Sciences, Universidad Central 
del Ecuador in 1993. 

He is currently a tenured professor at Universidad UTE, in Quito. His main research topics 
include mathematics and related areas, mathematical applications for engineering and 
physics, research on ICT-based educational models. He is the author of several chapters of 
books and articles published in high-impact journals(Emerging Source Citation Index, 
Latindex, Redalcy, Scielo, Scopus). 

SONIA CARRILLO PUGA obtuvo el título de Licenciada en Ciencias de la Educación, 
especialización Educación Inicial y Parvularia en la Obtuvo el título de Magister en Gerencia 
Educativa en la Universidad Técnica de Machala (Ecuador). 

Holds a degree in education sciences, specialization in initial education and preschool at 
Universidad Técnica de Machala (Ecuador). She has a magister in Educational Management 
at Universidad Técnica de Machala (Ecuador). 

She is currently a professor in the department of social sciences of Universidad Técnica de 
Machala (Ecuador). Her main research topics include the development of metacognitive 
strategy to improve the level of reading comprehension and hermeneutics. She is the author 
of several chapters of books and articles published in high-impact journals (Emerging 
Source Citation Index, Latindex). 

https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v1i1.764

