
http://ijhe.sciedupress.com  International Journal of Higher Education  Vol. 9, No. 9; 2020 

Published by Sciedu Press                         11                          ISSN 1927-6044  E-ISSN 1927-6052 

Integration of ICTS and Digital Skills 

 in Times of the Pandemic Covid-19 

Jose Antonio Manco-Chavez1, Yrene Cecilia Uribe-Hernandez2, Roberto Buendia-Aparcana2, Jacinto Joaquin 

Vertiz-Osores3, Sandy Dorian Isla Alcoser4 & Raul Alberto Rengifo-Lozano4 

1 Universidad César Vallejo, Perú 

2 Universidad Nacional de Cañete, Perú 

3 Universidad Nacional Tecnológica de Lima Sur, Perú 

4 Universidad Nacional Mayor de San Marcos, Perú 

Correspondence: Jose Antonio Manco-Chavez, Universidad César Vallejo, Perú. 

 

Received: August 20, 2020          Accepted: October 15, 2020         Online Published: November 2, 2020 

doi:10.5430/ijhe.v9n9p11            URL: https://doi.org/10.5430/ijhe.v9n9p11 

 

Abstract 

In these times of global tragedy due to the pandemic that caused COVID-19, distance learning relies on the resources 

of the digital field, as well as on the management of ICT and the development of digital skills. Therefore, this research 

has been aimed at corroborating the existing links between the integration of ICT and digital skills pandemic times. A 

study with a quantitative, non-experimental, cross-sectional, correlational approach was developed. The sample 

consisted of 168 students from a public university in Lima, Peru. Two tools were adapted: 1) integration of ICT, 18 

items and 2) digital skills, 30 items, with reliability coefficients by Cronbach's Alpha of 0.976 and 0.889, respectively. 

The questionnaires were developed and taken through Google forms. The results showed that the level of integration of 

ICT was high (89.9%) as well as digital skills (86.9%). Spearman's Rho correlation analysis concluded that there was a 

positive and high relationship between integration of ICT and digital skills (0.761, p < 0.05). Finally, discussions were 

raised about the development of aspects related to ICT during the current pandemic. 
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1. Introduction 

The 2020 academic cycle, in its various levels, as well as the educational systems in the world, suffered an untimely 

irruption with respect to the face-to-face modality; therefore, students and teachers were forced to relearn new ways 

of accessing, transmitting knowledge and interacting in cyberspace. Even the most stultified voices and positions 

with respect to new technologies had to submit to the new-networked work environments (De Vincenzi, 2020). 

The adoption and integration of ICTs is of utmost importance to access knowledge and keep up with modern 

developments. There is availability of global resources such as digital libraries where professors, students, and 

professionals can access and share research and course materials anytime and anywhere 24 hours a day, seven days a 

week (Suárez, Almerich, Orellana y Díaz, 2018). New educational approaches are possible in the process of teaching 

and learning through the adoption and integration of ICTs, which provide higher order skills such as solving complex 

real world problems, improving the perception and understanding of the learning process (Knezek and Christensen, 

2016).  

The adoption and integration of ICTs into the teaching and learning environment offers more opportunities for 

teachers and students to work better in a globalized digital age (Lawrence and Tar, 2018).  

It is worth noting the work developed by Van-Laar, Van-Deursen, Van-Dijk and De-Haan (2018), who focused on 

examining the relationship between 21st century skills and digital skills, in addition to providing a digital skills 

framework for the present century, with conceptual dimensions and operational components aimed at knowledge 

worker. The researchers developed a systematic review of the literature, finally, selecting 1592 different articles, out 

of which 75 articles met the predefined inclusion criteria. The results obtained show that the skills of the 21st century 
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are broader than digital skills. Furthermore, unlike digital skills, 21st century skills are not necessarily supported by 

ICT. 

On the other hand, in a research carried out in Spain, Díaz, Cebrián and Fuster (2016) investigated the relationships 

between pedagogy, ethics and ICT in students. In this regard, they noted that the integration of ICTs occurs when the 

student acquires full understanding, as well as cognitive strategies of how to obtain more knowledge by using them. 

They concluded that the process of ICT integration was moderate with respect to learning strategies, based on new 

technological knowledge. Li, Su, Zhang, and Mao (2018), who stated that ICT is related to the use of technology in 

the education sector as a whole, and not just to a specific function, developed studies on factors that influence the 

adoption and integration of ICT in teaching and learning. 

The thematic reality about lack of access to specialized knowledge and support for the use and integration of ICTs is 

a problem that prevails in many classrooms of developing countries (Ocaña, Valenzuela and Morillo, 2020). Morata 

(2020) mentioned that the emergence of the global pandemic COVID-19 has generated the greatest use or increase of 

new technologies. These technological tools are used today in a very vertiginous way due to the pressing need to 

transmit information; therefore, there has been an increase in the use of virtual platforms and social networks to 

transmit information. On the other hand, not all students have the necessary equipment or hardware (PC, laptop, or 

cell phone), software, or even access to the Internet (Katz, 2018). 

The digital age encompasses all areas of human life (Ga`ová, Mi`ík and 'Tofková, 2018). As stated by Ocaña, 

Valenzuela and Garro (2019), modern trends demand digital literacy from employers, including the digital single 

market, industry 4.0, automation and digitalization. The employment potential of digital technologies depends on 

whether people can perceive their benefits, know how to handle them and actually use them in practice (Area, 2018 

and Mavrou and Loizou, 2017). One of the prerequisites for an individual in the "information society" or "knowledge 

society" is the acquisition, renewal and deepening of digital skills (Colchester, Hagras, Alghazzawi and Aldabbagh, 

2017). 

The justification of the present research was to reveal the existing gap in this field, at a time when the epidemic 

COVID 19 is developing worldwide, and to show how this influences on university students, the levels of digital 

skills they are at, and what the real integration of new virtual tools is. Therefore, this research will show if there was 

any relation between both variables during the pandemic. It will also focus on the digital tools that generate great 

possibilities for developing new techniques of information search, skills and technological abilities within the 

academic framework of the University, for both students and teachers, who will be able to ask themselves how much 

knowledge they have of these new tools. 

 

2. Theoretical Aspects 

2.1 ICT Integration 

As mentioned by Lawrence and Tar (2018), Information and Communication Technologies (ICT) are increasingly 

important in our daily lives and in our educational system. On the other hand, it should be noted that there is 

currently a growing demand from educational institutions to use ICT to teach the skills and knowledge that students 

need for the digital age (Knezek and Christensen, 2016). 

ICTs have a profound impact on society and affect all aspects of human endeavor. The adoption and integration of 

ICTs in education continues to gain momentum in educational literature (Kauffman and Kauffman, 2017). According 

to Valencia, Serna, Ochoa, Caicedo, Montes, and Chávez (2016), some aspects of ICT integration include search 

engines, information search robots, platforms, interactive tools, and social networks, among others. On the other 

hand, Aguiar, Velázquez and Aguiar (2019) referred to aspects related to ICT integration, such as competence, 

proactive incorporation and motivation, also pointing out, that these are essential aspects, which allow advanced 

students to acquire an educational quality in the new way of learning through ICTs. Similarly, Melo (2018) defined 

the integration of ICT as knowing how to communicate and integrate new trends in technological advances, how to 

get students to achieve new knowledge using ICT at classroom level, based on skills; it is based on a holistic, 

constructivist, integrative, rational and systemic posture. 

The process of integration of information and communication technologies (ICT), where teachers play a decisive 

role, is complex (Suárez et al., 2018). On the other hand, Yu, Lin, and Liao (2017) indicated that a large number of 

studies have shown that the integration of ICTs in teaching by teachers is also influenced by organizational factors 

and attitudes towards technology. The integration of ICT in education plays an important role in facilitating and 
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improving student learning. As Almerich, Orellana, Suárez, and Díaz (2016) have noted, integrating ICTs into 

teaching practices is complex and challenging. 

The teacher's favorable or unfavorable attitude toward the use of ICTs influences their use; if the teacher shows a 

negative attitude toward them even though he or she is provided with excellent facilities; he or she will not use them 

in his or her session (Eger, Klement, Pisoňová and Petrová, 2018). According to Lawrence and Tar (2018), the 

adoption and integration of ICTs is largely governed by the characteristics of teachers such as age, gender, 

educational experience, knowledge of ICTs, and attitude toward them. Therefore, Eger al. (2018) noted that the 

teacher who has skills or knowledge is in a better position to judge the usefulness of adopting and integrating ICTs 

into teaching and learning activities. 

Pittman and Gaines (2015) added that the availability of technological resources in the classroom has a positive 

impact since the teacher is motivated to use them. However, teachers adopt and integrate ICTs into teaching and 

learning activities if they have the ability or knowledge to judge the effectiveness of the technology, and not by its 

mere existence in the classroom (Picón, de Caballero and Paredes, 2020; Ocaña, Valenzuela and Morillo, 2020; 

Mavrou and Loizou, 2017 and From, 2017). 

According to Aslan and Zhu (2016), technological factors represent the perceived characteristics of ICT. The 

adoption and integration of ICTs is largely governed by the way teachers perceive ICTs and their ability to use them 

for teaching and learning activities (Prendes, Gutiérrez and Martínez, 2018 and Suárez, Almerich, Orellana and Díaz, 

2018). If teachers perceive that the use of ICTs offers a relative advantage over other technologies, for example, it 

improves the quality of teaching and learning, it is likely that they will be adopted and integrated into teaching 

(Suárez, Flores and Peláez, 2019; Lalangui and Valarezo, 2017 and Alemu, 2015). According to Eynon and Geniets 

(2016), the integration of ICTs in teaching and learning is very complex; such complexities inhibit teachers from 

adopting and integrating them. 

Access is one of the basic prerequisites for the effective use of ICTs by teachers in schools and is very important for 

the effective integration of ICTs into the teaching-learning process (Moreno, Cavazotte and Alves, 2017 and Careaga 

and Avendaño, 2016). Flórez, Aguilar, Hernández, Salazar share this approach and Pérez (2017), who stated that 

access to technological resources is one of the effective ways to use ICTs in education. In this regard, Fernandez, 

Fernandez and Cebreiro (2018) pointed out that accessibility to ICT resources is the main obstacle to the 

implementation of ICTs in schools; therefore, access to ICT infrastructure and resources in schools is a necessary 

condition for the integration of ICTs in education (Al-Shwabkah, Hamad, Taha and Al-Fadel, 2016). ICT adoption 

and integration depends mainly on the availability and accessibility of ICT resources such as hardware and software. 

If teachers cannot access ICT resources, they will not use them (Moreno et al., 2017) and, by default, students will 

have little or no reference to ICT possibilities. 

 

3. Digital Skills 

Digital skills, according to Lévano, Sánchez, Guillén, Tello, Herrera and Collantes (2019), are the perspective of the 

new educational training, with a clear objective of educating and preparing students, allowing them to appropriate 

themselves of new ICT knowledge, tools that serve to include them within the educational system. The incorporation 

of new technological structures facilitates the incorporation of new approaches to teaching and evaluating students 

with ICT, for observing the progress they have made; that is, these competencies develop planning and 

organizational skills in education, which aids the construction of new knowledge, using technologies as tools in new 

scenarios (Jiménez and Gijón, 2016). 

The digital skills of the 21st century drive the competitiveness and innovation capacity of organizations (Lévano et 

al., 2019). Although these skills are considered crucial, the digital aspect integrated with the skills of the 21st century 

is still not sufficiently defined (Van-Laar et al., 2018). 

The definition of digital skills may vary according to the objective, audience, and context (Kauffman and Kauffman, 

2017). Digital competence refers to the diverse range of knowledge, skills and attitudes required in a digital 

environment (Gašová et al., 2018). On the other hand, Area and Guarro (2012) asserted that digital skills revolve 

around the ability to search for information, the ability to express oneself in different programming languages and 

the capacity for social interaction, integrating new technologies. 
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4. Methodology 

The design of the present investigation was outlined as non-experimental, of a transversal type, being at the same 

time a study of correlational nature. The type of study was the basic descriptive one since it was sought to measure 

the relationship that could exist among the variables. 

The population included 300 students of both genders, from the Engineering Area of the Technological University of 

South Lima (Untels); the sample was estimated in 168 students. Two tools were adapted for the collection of 

information: the first one called Melo's ICT integration (2018), made up of 18 items, and the second one called 

Area's and Guarro's digital competences (2012), made up of 30 items. The validation of these instruments was 

carried out by the judgment of experts in the area in question; the reliability analysis, for both instruments is shown 

in Table 1. 

 

Table 1. Reliability analysis of the questionnaires used 

Tool Cronbach's Alpha Tool Number of Elements 

ICT integration            0.976         18 

Digital skills            0.889         30 

 

The questionnaires were applied with the use of the Google platform technological resource called 'Google forms', 

since the participant students have access to an institutional mail attached to that platform, so the application was 

virtual. The data collected was obtained directly from the platform, which generated a spreadsheet to access the data, 

and was then evaluated through the software SPSS version 24 to obtain both the descriptive and the inferential 

results. 

 

5. Results 

In table 2, the levels of ICT integration in times of the pandemic were shown; the advanced level was predominant 

with 89.9%, i.e., the interviewees took into account the incorporation of the tools, responsibilities and the use of ICT. 

On the other hand, 7.7% showed an intermediate level in how they incorporated the tools and only 2.4% showed a 

basic level regarding the already mentioned feature. 

 

Table 2. Levels of ICT integration in times of the pandemic COVID-19 

 Frequency Percentage Valid Percentage  Cumulative Percentage 

 

Valid 

Basic 4 2,4 2,4 2,4 

Intermediate 13 7,7 7,7 10,1 

Advanced 151 89,9 89,9 100,0 

Total 168 100,0 100,0  

 

In figure 1, there is displayed the description of the dimensions referred to the integration of ICT in times of the 

pandemic COVID-19. In this regard, for the proactive incorporation dimension, the advanced level stood out with a 

high 90.5% of acceptance by those surveyed, while 7.7% presented an intermediate level, and only 1.8% were at the 

basic level. With respect to the motivation dimension, 85.1% of those surveyed reached the advanced level, while 

11.3% were at the intermediate level and only 3.6% were at the basic level. Finally, the competence dimension 

showed that 89.3% identified themselves with an advanced level; followed by 4.1% of the intermediate level and 

only 3.6% identified themselves with the basic level. 
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Figure1. Levels of dimensions of ICT integration in times of the pandemic COVID-19 

Regarding the results obtained for digital skills displayed in table 3, it could be interpreted that 86.9% of the students 

surveyed identified themselves with the advanced level; followed by 9.5% at the intermediate level, and only 3.6% 

identified themselves with the basic level. 

Table 3. Levels of Digital Competencies in times of the Pandemic 

 Frequency Percentage Valid Percentage  Cumulative Percentage 

Valid Basic 6 3,6 3,6 3,6 

Intermediate 16 9,5 9,5 13,1 

Advanced 146 86,9 86,9 100,0 

Total 168 100,0 100,0  

 

With regard to the results obtained for the dimensions of the digital skills variable, according to Figure 2, the 

instrumental dimension was favorable in 94% of those surveyed, because they identified themselves with the 

advanced level; a similar situation was observed in the cognitive-intellectual dimension with 80.4% for the 

'advanced' level; while for the socio-communication dimension, 83.9% was obtained for the referred level. As for the 

axiological dimension, the advanced level obtained 84.5% of acceptance among the participants. Finally, with 

respect to the emotional dimension, the value for the advanced level was 85.7%. It is worth mentioning that only for 

the cognitive-intellectual dimension, it was only possible to advance 5% to the "basic" level being lower than the 

value obtained in the other dimensions; the intermediate level did not exceed 15% for the total number of 

respondents in the dimensions mentioned. 

Figure 2. Levels of 'digital literacy' dimensions in pandemic time COVID-19 
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The results shown in Table 4 showed the positive and high relationship that was identified between the integration of 

ICT and digital skills (Spearman's rho = 0.761, p value < 0.05). It should be noted that there was a moderate and direct 

relationship between the proactive incorporation dimension and the digital skills (Spearman's rho = 0.593, p value < 

0.05); followed by a direct and high relationship between the motivation dimension and the digital skills (Spearman's 

rho = 0.750, p value < 0.05); finally, it was determined that there was a high and moderate nexus between the 

competence dimension and the digital skills (Spearman's rho = 0.727, p value < 0.05). 

Likewise, high and direct relationships were observed between the integration of ICT and the proactive incorporation 

dimension (Spearman's Rho = 0.872). It was the same for the relationship between the integration of ICT and 

motivation (Spearman's Rho = 0.922), and the relationship between the integration of ICT and competencies 

(Spearman's Rho = 9.27), being for all cases the p_value < 0.05, establishing that the relationship between the variables 

and the dimensions was significant. 

 

Table 4. Degree of correlation and level of significance between the variables and dimension of the integration of ICT 

and digital skills in times of the COVID-19 pandemic 

 Digital skills ICT inegration Proactiva incorporation Motivation Competence 

S
p

ea
rm

an
ś 

R
h
o
 

D
ig

it
al

 

S
k

il
ls

 Correlation 

Coeficient 

1,000 ,761** ,593** ,750** ,727** 

Sig. (bilateral) . ,000 ,000 ,000 ,000 

IC
T

 

In
te

g
ra

ti
o
n

 
 

Correlation 

Coeficient 

,761** 1,000 ,872** ,922** ,927** 

Sig. (bilateral) ,000 . ,000 ,000 ,000 

P
ro

ac
ti

v
e 

In
co

rp
o

ra
ti

o
n

 Correlation 

Coeficient 

,593** ,872** 1,000 ,708** ,726** 

Sig. (bilateral) ,000 ,000 . ,000 ,000 

Correlation 

Coeficient 

168 168 168 168 168 

M
o

ti
v

at
io

n
 

Sig. (bilateral) ,750** ,922** ,708** 1,000 ,805** 

Correlation 

Coeficient 

,000 ,000 ,000 . ,000 

C
o
m

p
et

en
ce

 Correlation 

Coeficient 

,727** ,927** ,726** ,805** 1,000 

Sig. (bilateral) ,000 ,000 ,000 ,000 . 

N 168 168 168 168 168 

**. Correlación significativa, nivel 0,01 (bilateral). 

 

6. Discussion 

Regarding the dimensions of the ICT integration variable: proactive incorporation, motivation and competence, it 

was observed that 90.5% of the students surveyed considered themselves proactive because of the advanced level 

they reported to have. This means that, in this pandemic, students have integrated the use of new technological tools 

into their learning. In this regard, the results shown are contrary to those presented by Machuca and Véliz (2019), 

who mentioned that there is no significant relationship between the integration of digital skills to improve learning. 

This approach is perhaps due to its implementation prior to the state of the COVID-19 pandemic.  
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Regarding the motivation dimension, 85.1% were at the advanced level and for the intermediate level only 11.3%; 

while 3.6% showed no motivation, which translated into a lack of continuity in the use of technological tools. 

Finally, for the dimension of competence, 89.3% identified themselves with the advanced level; in other words, they 

have achieved the competences as part of their learning.  

Casillas, Cabezas, Sánchez and Texeira (2018) referred to the importance of integrating digital skills into student 

learning, in order to develop their abilities to perform better in the face of new technologies. The results obtained 

were far from what was reported by Mateus and Suárez (2017), who, regarding knowledge on the use of new 

technologies, showed that only 45% of their respondents achieved the advanced level, while 39.2% achieved the 

intermediate level, and 11.7% were at a basic level. Suárez et al. (2019), who pointed out, also see this aspect of 

performance improvement in the field of new technologies that distance education through the web facilitates 

interactive relationships and the generation of communication processes. 

Regarding the results of the integration and incorporation of digital skills, a statistical average of 85.7% was 

obtained, which translated into an advanced level, achieving better communication and learning, thus generating 

digital skills. This result is equal to that obtained in the research by Martinez, Lopez, Ortega and Rodriguez (2015); 

scholars mentioned that the incorporation of digital skills has developed better communication and learning. 

The descriptive evaluation of the digital skills generated the perception of an advanced level (86.9%) by those 

surveyed, which indicated that there was an improvement in the integration process of the digital tools. In this regard, 

Diaz et al. (2016) indicated that slightly more than 55% of those evaluated in their research reached the advanced 

level.  

The positive and significant correlation found between the integration of ICT and digital skills (Spearman's Rho = 

0.761) highlights the social links of the participants and the multiple formation of the acquired digital skills (Díaz et 

al., 2016). In addition, this study was consistent with Lawrence and Tar (2018), who suggested additional studies on 

the adoption and integration of ICTs in other educational settings; the authors noted that the idea presented here 

should be added or modified. 

 

7. Conclusions  

A significant relationship was found between the integration of ICT and digital skills in times of the pandemic 

COVID-19, as they allow students to learn and master technological tools making them compatible with virtual 

education. In this regard, the analysis by Van-Laar et al. (2018) showed that compatibility contributes to the adoption 

and integration of ICT in teaching and learning, the emphasis lies on the alignment between the characteristics of 

technology and the characteristics of the task. Therefore, Lin, Huang, and Chen (2014) indicated that technological 

innovations would be adopted as long as they fit the current situation and the costs are lower. 

Consideration should be given to what was mentioned by Ocaña et al. (2020), who argued that the lack of access to 

technological tools is an obstacle to the integration of ICTs into teaching and learning; infrastructure should be 

provided in the communities most affected by the digital divide (Chetty, Aneja, Mishra, Gcora and Josie, 2018). For 

their part, Bakhshi, Downing, Osborne and Schneider (2017) stated that digital skills are used in non-routine tasks, 

problem solving and creating digital outputs; however, in the near future, both interpersonal and technological skills 

will be in high demand at work. On the other hand, digital skills, which are linked to occupations that are less likely 

to grow, tend to be related to the use of software for administrative purposes (Chetty et al., 2018). 

Similarly, the analysis of the results obtained was aligned with what Suárez et al. (2019) proposed, as both teachers 

and students should be aware of having adequate digital skills, even more so in this pandemic era, which demands 

digital literacy. These competencies also allow overcoming possible difficulties such as the accessibility presented by 

new technologies and maintaining an adequate status to keep learning in digital environments. 

 

References 

Aguiar, B., Velázquez, R., & Aguiar, J. (2019). Innovación docente y empleo de las TIC en la Educación Superior. 

Revista espacios, 40(2), 1-8.  

Alemu, B. (2015). Integrating ICT into Teaching-Learning Practices: Promise, Challenges and Future Directions of 

Higher Educational Institutes. Universal journal of educational research, 3(3), 170-189. 

https://doi.org/10.13189/ujer.2015.030303 



http://ijhe.sciedupress.com  International Journal of Higher Education  Vol. 9, No. 9; 2020 

Published by Sciedu Press                         18                          ISSN 1927-6044  E-ISSN 1927-6052 

Almerich, G., Orellana, N., Suárez-Rodríguez, J., & Díaz-García, I. (2016). Teachers’ information and 

communication technology competences: A structural approach. Computers & Education, 100, 110-125. 

https://doi.org/10.1016/j.compedu.2016.05.002 

Al-Shwabkah, Y., Hamad, F., Taha, N., & Al-Fadel, M. (2016). The integration of ICT in library and information 

science curriculum analytical study of students’ perception in Jordanian Universities. Library Review, 65(6/7), 

461-478. https://doi.org/10.1108/LR-12-2015-0115 

Area, M. (2018). Hacia la universidad digital: ¿dónde estamos ya dónde vamos? RIED. Revista Iberoamericana de 

Educación a Distancia, 21(2), 25-30. https://doi.org/10.5944/ried.21.2.21801 

Area, M., & Guarro, A. (2012). La alfabetización informacional y digital: fundamentos pedagógicos para la 

enseñanza y el aprendizaje competente. Revista española de documentación científica, 35(Monográfico), 46-74. 

https://doi.org/10.3989/redc.2012.mono.977 

Aslan, A., & Zhu, C. (2016). Influencing factors and integration of ICT into teaching practices of pre-service and 

starting teachers. International Journal of Research in Education and Science, 2(2), 359-370. 

https://doi.org/10.21890/ijres.81048 

Bakhshi, H., Downing, J., Osborne, M., & Schneider, P. (2017). The Future of Skills: Employment in 2030. London: 

Pearson and Nesta. Retrieved from https://futureskills.pearson.com/ 

Careaga, M., & Avendaño, A. (2016). Estándares y Competencias TIC para la formación inicial de profesores. 

REXE-Revista de Estudios y Experiencias en Educación, 6(12), 93-106. Retrieved from https://bit.ly/3b8Vido 

Casillas, S., Cabezas, M., Sanches, M., & Texeira, F. (2018). Estudio psicométrico de un cuestionario para medir la 

competencia digital de estudiantes universitarios. Education in the knowledge society, 19(3), 61-81. 

https://doi.org/10.14201/eks20181936981 

Chetty, K., Aneja, U., Mishra, V., Gcora, N., & Josie, J. (2018). Bridging the digital divide in the G20: skills for the 

new age. Economics: The Open-Access, Open-Assessment E-Journal, 12(24), 1-20. 

https://doi.org/10.5018/economics-ejournal.ja.2018-24 

Colchester, K., Hagras, H., Alghazzawi, D., & Aldabbagh, G. (2017). A survey of artificial intelligence techniques 

employed for adaptive educational systems within e-learning platforms. Journal of Artificial Intelligence and 

Soft Computing Research, 7(1), 47-64. https://doi.org/10.1515/jaiscr-2017-0004 

De-Vincenzi, A. (2020). Del aula presencial al aula virtual universitaria en contexto de pandemia de COVID-19. 

Avances de una experiencia universitaria en carreras presenciales adaptadas a la modalidad virtual. Debate 

Universitario, 8(16), 67-71.  

Díaz-García, I., Cebrián-Cifuentes, S., & Fuster-Palacios, I. (2016). Las competencias en TIC de estudiantes 

universitarios del ámbito de la educación y su relación con las estrategias de aprendizaje. Revista Electrónica de 

Investigación y Evaluación Educativa, 22(1), art. 5, 1-25. http://doi.org/0.7203/relieve.22.1.8159 

Eger, L., Klement, M., Pisoňová, M., & Petrová, G. (2018). Different user groups of university students and their ict 

competence: evidence from three countries in central Europe. Journal of Baltic Science Education, 17(5), 

851-866. https://doi.org/10.33225/jbse/18.17.851 

Eynon, R., & Geniets, A. (2016). The digital skills paradox: how do digitally excluded youth develop skills to use the 

internet? Learning, Media and Technology, 41(3), 463-479. https://doi.org/10.1080/17439884.2014.1002845 

Fernández, J., Fernández, M., & Cebreiro, B. (2018). Influencia de variables personales y contextuales en la 

integración de las TIC en el aula en Galicia. Pixel-Bit: Revista de Medios y Educación, 53, 79-91. 

http://doi.org/10.12795/pixelbit.2018.i53.05 

Flórez, M., Aguilar, A., Hernández, Y., Salazar, J., Pinillos, J., & Pérez, C. (2017). Sociedad del conocimiento, las 

TIC y su influencia en la educación. Revista Espacios, 38(35), 39-50.  

From, J. (2017). Pedagogical Digital Competence--Between Values, Knowledge and Skills. Higher Education 

Studies, 7(2), 43-50. https://doi.org/10.5539/hes.v7n2p43 

Gašová, K., Mišík, T., & Štofková, Z. (2018). Employers demands on e-skills of university students in conditions of 

digital economy. In CBU International Conference Proceedings, 6, 146-151. 

https://doi.org/10.12955/cbup.v6.1147 



http://ijhe.sciedupress.com  International Journal of Higher Education  Vol. 9, No. 9; 2020 

Published by Sciedu Press                         19                          ISSN 1927-6044  E-ISSN 1927-6052 

Jiménez, N., & Gijón, J. (2016). Las TIC en los países andinos: programas escolares y papel del docente. Ensayos, 

Revista de la Facultad de Educación de Albacete, 31(1), 165-181. https://doi.org/10.18239/ensayos.v31i1.1036 

Katz, R. (2018). Capital humano para la transformación digital en América Latina. Cepal. Retrieved from 

https://bit.ly/32HIiaK 

Kauffman, Y., & Kauffman, D. (2017). The Impact of Competency-Based Learning and Digital Self-assessment on 

Facilitating Students’ Cognitive and Interpersonal Skills. Advances in Intelligent Systems and Computing, 498, 

1-11. https://doi.org/10.1007/978-3-319-42070-7_1 

Knezek, G., & Christensen, R. (2016). Extending the will, skill, tool model of technology integration: Adding 

pedagogy as a new model construct. Journal of Computing in Higher Education, 28(3), 307-325. 

https://doi.org/10.1007/s12528-016-9120-2 

Lalangui, J., & Valarezo, J. (2017). El aprendizaje, la era del conocimiento y las TIC ante la realidad Universitaria 

Ecuatoriana. Atenas, 2(38), 51-65. Retrieved from https://bit.ly/3jukPRq  

Lawrence, J., & Tar, U. (2018). Factors that influence teachers’ adoption and integration of ICT in teaching/learning 

process. Educational Media International, 55(1), 79-105. https://doi.org/10.1080/09523987.2018.1439712 

Lévano-Francia, L., Sánchez Diaz, S., Guillén-Aparicio, P., Tello-Cabello, S., Herrera-Paico, N., & Collantes-Inga, 

Z. (2019). Competencias digitales y educación. Propósitos y Representaciones, 7(2), 569-588. 

http://doi.org/10.20511/pyr2019.v7n2.329 

Li, L., Su, F., Zhang, W., & Mao, J. (2018). Digital transformation by SME entrepreneurs: A capability perspective. 

Information Systems Journal, 28(6), 1129-1157. https://doi.org/10.1111/isj.12153 

Lin, C., Huang, C., & Chen, C. (2014). Barriers to the adoption of ICT in teaching Chinese as a foreign language in 

US universities. Journal of European Association for Computer Assisted Language Learning, 26(1), 100-116. 

https://doi.org/10.1017/S0958344013000268 

Machuca-Llanos, L., & Véliz-Espinoza, S. (2019). Competencias digitales y rendimiento académico de los 

estudiantes en la asignatura Gestión del Aprendizaje de la Universidad Continental [tesis de maestría. 

Universidad Continental. Perú]. Retrieved from https://hdl.handle.net/20.500.12394/5644 

Martínez-Cortés, J., López-Orozco, G., Ortega-Rodríguez, E., & Rodríguez-Luna, V. (2015). Impacto de las 

Competencias Digitales en el Desarrollo Académico del Estudiante Universitario. Revista Iberoamericana para 

la Investigación y el Desarrollo Educativo, (10). 

Mateus, J., & Suárez, C. (2017). La competencia TIC en el nuevo currículo peruano desde la perspectiva de la 

educación mediática. Edmetic, Revista de Educación Mediática y TIC, 6(2), 129-147. 

https://doi.org/10.21071/edmetic.v6i2.6908 

Mavrou, K., & Loizou, M. (2017). Digital Skills Development and ICT in Inclusive Education: Experiences from 

Cyprus Schools. Studies in health technology and informatics, 242, 828-835.  

Melo, M. (2018). La integración de las TIC como vía para optimizar el proceso enseñanza-aprendizaje en la 

educación superior en Colombia [tesis doctoral. Universidad de Alicante. España].  

Morata, J. (2020). Uso de TIC en orientación educativa en tiempos de COVID-19. Revista AOSMA, (28), 88-91.  

Moreno, V., Cavazotte, F., & Alves, I. (2017). Explaining university students’ effective use of e‐learning platforms. 

British Journal of Educational Technology, 48(4), 995-1009. https://doi.org/10.1111/bjet.12469 

Ocaña-Fernández, Y., Valenzuela-Fernández, L., & Garro-Aburto, L. (2019). Artificial Intelligence and Its 

Implications in Higher Education. Propósitos y Representaciones, 7(2), 553-568. 

https://doi.org/10.20511/pyr2019.v7n2.274 

Ocaña-Fernández, Y., Valenzuela-Fernández, L., & Morillo-Flores, J. (2020). La competencia digital en el docente 

universitario. Propósitos y Representaciones, 8(1), 455. https://doi.org/10.20511/pyr2020.v8n1.455 

Picón, G., Gonzáles, K., & Paredes, N. (2020). Desempeño y formación docente en competencias digitales en clases 

no presenciales durante la pandemia COVID-19. https://doi.org/10.1590/SciELOPreprints.778 

Pittman, T., & Gaines, T. (2015). Technology integration in third, fourth and fifth grade classrooms in a Florida 

school district. Educational Technology Research and Development, 63(4), 539-554. 

https://doi.org/10.1007/s11423-015-9391-8 



http://ijhe.sciedupress.com  International Journal of Higher Education  Vol. 9, No. 9; 2020 

Published by Sciedu Press                         20                          ISSN 1927-6044  E-ISSN 1927-6052 

Prendes-Espinosa, M., Gutiérrez-Porlán, I., & Martínez-Sánchez, F. (2018). Competencia digital: una necesidad del 

profesorado universitario en el siglo XXI. Revista De Educación a Distancia (RED), 18(56), 1-22. 

http://doi.org/10.6018/red/56/7 

Suárez-Rodríguez, J., Almerich, G., Orellana, N., & Díaz-García, I. (2018). A basic model of integration of ICT by 

teachers: competence and use. Educational Technology Research and Development, 66(5), 1165-1187. 

https://doi.org/10.1007/s11423-018-9591-0 

Suárez-Urquijo, S., Flórez-Álvarez, J., & Peláez, A. (2019). Las competencias digitales docentes y su importancia en 

ambientes virtuales de aprendizaje. Revista Reflexiones y Saberes, (10), 33-41.  

Valencia-Molina, T., Serna-Collazos, A., Ochoa-Angrino, S., Caicedo-Tamayo, A., Montes-González, J., & 

Chávez-Vescance, J. (2016). Competencias y estándares TIC desde la dimensión pedagógica: una perspectiva 

desde los niveles de apropiación de las TIC en la práctica educativa docente. Pontificia Universidad Javeriana 

– Cali. Colombia.  

Van-Laar, E., Van-Deursen, A., Van-Dijk, J., & De-Haan, J. (2017). The relation between 21st-century skills and 

digital skills: A systematic literature review. Computers in human behavior, 72, 577-588. 

https://doi.org/10.1016/j.chb.2017.03.010 

Yu, T., Lin, M., & Liao, Y. (2017). Understanding factors influencing information communication technology 

adoption behavior: The moderators of information literacy and digital skills. Computers in Human Behavior, 71, 

196-208. https://doi.org/10.1016/j.chb.2017.02.005 

 

 

 

 

Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 

license (http://creativecommons.org/licenses/by/4.0/). 

 

 

 


