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ABSTRACT

The purpose of this paper is to explore the existing scientific literature on the assets and difficul-
ties in teaching and learning processes through the implementation of information and com-
munication technologies (ICT) in education. The study employed a qualitative methodology
with a hermeneutic approach across three stages: (1) identification of the research problem;
(2) collection of 50 relevant publications from various databases that contributed to the topic;
and (3) a reflective analysis of the importance of implementing ICT in teaching and learning.
The findings pointed out five emerging themes: 1. The digital divide in Latin America, 2. The
challenges of ICT integration, 3. Digital competencies and skills, 4. The impact of technology
on education, and 5. Public policies. Findings show a high degree of digital inequality between
different sectors of society and a substantial disparity at the household and educational center
levels in terms of both access to and the use of ICTs. Most teachers either know little about new
technologies or do not have suitable training to use these technologies in their classrooms.
This situation prevents students from acquiring technological tools and building up digital
skills that would enhance their learning process, access to higher education, and employment
opportunities. It finally confirms an exceptionally intricate and persistently unequal digital
divide in Latin America that affects rural and low-income populations by restricting them
from accessing educational and labor market opportunities, underscoring the need for effec-
tive public policies to promote equitable access to ICTs and teacher training.
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1  INTRODUCTION

Information and communication technologies (ICT) comprise a collection of
technological tools and resources that enable the creation, storage, exchange,
and management of information. The term ICT was first introduced in the 1990s
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by Jean-Claude Guédon, a French economist and academic, and has since further
spread, particularly in educational and technological contexts. According to [1], ICTs
are essential in education because they ease access to information as well as develop
new forms of teaching and learning in different contexts [2]. The definitions of ICTs
vary in literature. For example, [3] defines them as a set of tools and resources
enabling the creation, storage, exchange, and management of information through
digital media, while [4] describes them as technologies that support the communi-
cation and dissemination of information, which thereby changes the methodologies
for teaching and learning.

A key challenge today is the incorporation of ICT in the fast-changing world of
technology. The UNESCO Global Education Monitoring [5] report holds that the last
two decades have seen tremendous growth in digital tool use—such as educational
applications and online platforms. These are technologies through which a wide
array of resources facilitates information management [6] and have spread to all
sectors of society, including education, which has much improved on its methods of
teaching [7]. Such provide inspiring materials that help to make content meaningful
to learners. This trend towards more active learning is emphasized with technolog-
ical tools that enable teachers to create new educational experiences rich in critical
thinking and collaboration, as per the findings presented by [8].

Within the Latin American framework, various challenges converge that limit
the implementation of ICTs within education effectively. [1] indicated that the lack
of adequate infrastructure and quality Internet access in rural areas constitutes an
impediment. [8] Complete the picture by saying that insufficient teacher training,
among other factors, makes institutional support contribute to change resistance
and the underutilization of ICTs. Although some countries have started to measure
connectivity in rural areas [9], scanty internet coverage and limited access to com-
puters are still problems that persist. Besides, improper preparation and low morale
of teachers impede robust inculcation of state-of-the-art technologies such as virtual
reality and artificial intelligence into the academic framework [10], [11].

In a society that is being digitized more and more, unequal access to ICT has
caused digital illiteracy [12], this being manifested both in people’s difficulties adapt-
ing to new technologies and in the insufficiency of autonomous digital competencies
such as the development of critical thinking and the ability to interpret relevant
online information [13]. All of this happens because, especially in rural areas, people
know less about technological advances and have less access to all the digital tools
needed [14], [15].

Technological advances, especially in ICTs, have transformed the economy and
brought down inequality by making possible new business practices and democra-
tizing access to education [16], [17]. In addition, digitalization and such technologies
as artificial intelligence and blockchain have opened novel employment opportuni-
ties requiring high-level digital skills but rather empowered marginalized individu-
als and communities to take part in the global economy and foster entrepreneurship.
Moreover, the availability of technological instruments has also improved the qual-
ity of education, thus closing the educational and economic gap [7]. Therefore, in
such a dynamic environment, the integration of ICT in education is fundamental to
answer the rising demand for technological skills [18], [5].

Based on these considerations, the integration of ICTs into primary and secondary
education has the potential to revolutionize educational practice and enable teach-
ers to create more meaningful and personalized learning experiences [19], [8]. This
helps implement active approaches that promote student engagement [20], essen-
tial for developing the basic digital skills required for students’ future careers and
for bridging the digital divide, as proposed in MinTIC’s Digital Agenda for Colombia
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2022-2026. However, the successful implementation of ICTs faces significant chal-
lenges, such as the lack of clear pedagogical approaches and appropriate method-
ological design, which can limit their effectiveness in the classroom [7].

The CONPES 3975 report of 2019 stresses the need to develop curricular guide-
lines that integrate ICTs in a coherent manner with institutional educational proj-
ects to prepare students for the fourth industrial revolution and its demands [21].
Furthermore, UNESCO warns that many technological initiatives in education lack
clear objectives and an educational rationale to support their implementation, which
limits their impact on learning [22]. This raises the question: what are the strengths
and challengesin teaching and learning processes through the use of ICT in education?
Therefore, it is essential to explore academic publications on the successes and dif-
ficulties in educational processes, as this facilitates the identification and theoretical
analysis, allowing relevant contributions to be made to the area of study.

2  METHOD

This paper was developed using a qualitative methodology with a hermeneutic
approach, taking ideas from authors such as [23], who delves into the interpretation
of meaning in historical contexts; [24], who analyzes the interpretation of language
and texts; and [25], who applies hermeneutic principles to interpret data, aiming for
a deeper understanding of the phenomena under study:.

Following the stages described by [25], as shown in Figure 1, the central problem
of the study was identified. In the second stage, relevant publications that contrib-
uted to the understanding of the topic were reviewed. Finally, a reflection was made
on the importance of implementing ICT in teaching and learning.

The hermeneutic design facilitated the extraction of relevant findings from the
research to generate a deeper understanding of reality. The first phase focused on
identifying the strengths and challenges in the teaching and learning processes
when implementing ICTs, addressing issues such as technological and pedagogical
barriers that impact ICTs efficacy in education.

Fig. 1. Stages of the hermeneutic approach. Developed by the authors, based on the stages
described by Carcamo (2005)
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Inthe second phase, aliterature search was conducted in several databases, includ-
ing Scopus, ResearchGate, SCIELO, Redalyc, ScienceDirect, and online resources. The
focus was on the category “Advantages and challenges in the teaching-learning
process through the implementation of ICTs”, as well as on the technological and
pedagogical barriers that affect the effectiveness of ICTs in education. Relevant pub-
lications were selected for the analysis based on the inclusion criteria: articles pub-
lished between 2017 and 2024 in English or Spanish, with a focus on education in
Latin America. In addition, exclusion criteria were developed, including texts in lan-
guages other than English and Spanish, texts using quantitative methods, and texts
not related to ICTs in education.

In the final phase, an analysis of the selected articles was performed, culminating
in a reflection on the importance of implementing ICT in education. The evaluation
considered findings on how technologies could enhance or complicate teaching and
learning processes.

3  RESULTS

Following the stages of the hermeneutic approach and conducting a literature
review, institutional documents, theses, and scientific articles on the strengths
and challenges in the teaching and learning processes through the implemen-
tation of ICTs and the technological and pedagogical barriers that affect the
effectiveness of ICTs in education were reviewed. These were found in different
databases, as shown in Table 1, where 50 articles were selected: 11 were insti-
tutional documents, 16 in the Scopus database, 8 were in ResearchGate, 5 were
in Redalyc, 6 were in Scielo and 1 was in ScienceDirect, in addition, 3 doctoral
theses were consulted in order to carry out the analysis in light of the catego-
ries proposed.

Table 1. Types of documents and sources consulted for the exploration of scientific literature

Type of Document Database and/or Sources Quantity
Scientific papers Scopus 16
ResearchGate 8
Redalyc 5
Scielo 6
ScienceDirect 1
Institutional documents Web 11
PhD Thesis Institutional repositories 3
Total 50

The information extracted from the scientific articles was categorized and sum-
marized into five emerging subcategories, as illustrated in Figure 2.
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Fig. 2. Categorization and schematization of information extracted from scientific articles (Developed by the author)
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4  DISCUSSION

Based on the findings and the identified subcategories, the analysis for each is
presented below.

4.1 Digital divide in Latin America

The digital divide is an unequal phenomenon that reflects the disparity between
access to and use of ICTs. The above analysis of articles vividly demonstrates that
the gap continues to exist in different strata of society [10], [26], [27]. According to
UNESCO, this version of the digital divide refers to the unequal access and usage of
ICTs between different groups of people, which greatly influences education. The
study conducted by IICA, the Inter-American Development Bank, and Microsoft
(2022), [26], demonstrates that 71% of the urban population has Internet access,
while less than 37% of the rural population has this access. This disparity demon-
strates not only variations in terms of location but also economic imbalances,
according to the Economic Commission for Latin America and the Caribbean [28],
which indicates stark contrasts in Internet availability among households of differ-
ing socioeconomic statuses. The unequal access to digital tools and proper education
means that some students and institutions possess all the necessary resources while
others are neglected.

By the year 2022, DANE [29], stated that only 32.2% of rural households in
Colombia will have internet access compared to 67.5% of urban households. It not
only reproduces educational inequalities but also restricts employment and social
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opportunities for those lacking access to technology. The widest gap hits marginal-
ized communities, especially low-income and rural ones; this affects personal devel-
opment first and, later, impacts social cohesion and economic growth in the country.
But the gaps in digital also give chances for new ideas and shifts. Ruling bodies and
groups can act to help more people online, like extending web networks in lacking
areas, offering training for online skills, and sharing easy-to-read content. In this
case, learning has a key part; giving folks the tools they need to use the digital space
can change lives and create fresh paths.

4.2 Information and communication technologies integration challenges

The provision of adequate infrastructure, particularly high-speed internet con-
nections and access to devices, is grossly lacking, which undermines the digital
divide further. Among learners, those from low-income families stand out as fac-
ing extra challenges in accessing learning in a meaningful and relevant way due
to the lack of these resources. As per UNESCO [30], socioeconomic factors greatly
influence the integration of ICTs into people’s lives, and a significant proportion of
individuals lacking Internet and technological tool access reside in rural areas. This
has engendered conditions for digital illiteracy [12], [14], [15]. The [29] report of
Colombia verifies that 79% of educational institutions in the rural area do not have
internet access, and nearly 60% do not have computer laboratories, unlike 9.3%
and 14.7% in the urban area, respectively. Such blatant inequalities prohibit access
to education.

The incorporation of ICTs in education has its own set of gigantic challenges.
As per the research conducted by [15], most of the teachers are underqualified to
integrate technological instruments into their teaching approaches, and therefore,
this may lead to the insubstantial use of ICTs. For a positive impact, continuous train-
ing and support for educators in the use of these tools is essential to ensure that they
apply the technology pedagogically.

Pedagogy needs to be changed too. This is a process that involves not only mak-
ing technology a part of teaching but also changing and thinking afresh about how
teaching and learning take place [1], ICTs use should promote active and collabora-
tive learning [19], [31], making students play an active role in the educational pro-
cess. Hence, there must be a different type of mind-setting with the educators and
the learners as new forms of interaction and learning take place.

Lastly, the assessment of the impact of ICT on learning remains a prime chal-
lenge. Most learning institutions do not have any clear indicators that would
facilitate the measurement of the effectiveness of all those technological tools
implemented [19], [32]. Without evaluation, it is impossible to ascertain what
practices are working and what needs to be changed. In this sense, the TPACK
framework [19], [33] has proved to be very useful since it makes teachers reflect
on the crossing of pedagogical, technological, and content knowledge in assessing
the use of ICT in the classroom. With such integration of these three components,
teachers can determine not only which technologies will be most effective in deliv-
ering content but also how those tools might be used instructively to improve stu-
dent learning [34]. It is, therefore, very important to create evaluation frameworks
that will permit institutions to analyze the impact of ICT on learning and to make
ongoing improvements, in view of the complex interactions that TPACK stresses in
educational practice.
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4.3 Digital competencies and skills

There is a great disparity between households and educational centers in access-
ing and utilizing ICTs. Most institutions have very poor technological equipment,
reflected in an insufficient number of student devices and internet classrooms.
Many students lack the required computer tools, as there is no Internet connection
nor adequate technological resources in most schools [35]. According to the DANE
survey, only 37.9% of households have a desktop, laptop, or tablet nationwide, with
a greater percentage in urban areas (46.3%) than in rural areas (9.7%). The absence
of this access not only limits learning opportunities but also reproduces educational
inequality. Along with access to technological tools, developing the students’ skills in
filtering and processing the information they receive is also crucial.

Analytic skills are needed by students, as stated by [2], [11], for properly judg-
ing the validity and relevance of information. Such skills would help distinguish
trustworthy sources from untrustworthy ones. Also, data and graph representation
require reading and spatial skills. It is very true that digital skills and competencies
have become a fundamental part of the modern world, where technology has inte-
grated almost all aspects of daily life, work, and education to a significant degree.
[19] states that knowing how to navigate, use, and create technological tools is not
merely a desirable competency but an essential one for success in personal and
professional domains.

However, these competencies do not just address the usage of devices or software
applications but include other skills such as the evaluation of information, effective
communication in digital environments, collaboration in an online setting, and pri-
vacy and security protection [10]. Despite the importance of these skills, there are still
massive gaps in access to them. Many people, especially from disadvantaged commu-
nities, lack access to technology and thus the opportunity to acquire digital skills [29].

This inequality does not only limit their possibilities of joining the digital econ-
omy but also perpetuates social and economic inequalities. Fast tech growth keeps
pushing on the need to update digital skills; what matters now can soon be old news,
needing a steady effort to learn and change [32]. So, schools and companies must
back a culture of all-time learning, where updating digital skills is key. This will not
just help the person but will also help in building a more solid and strong workforce.
Digital skills cannot be left to the individual; there must be support from institutions,
both educational and in the workplace. An encouraging environment for innovative
and collaborative learning is necessary for skill development. Companies and edu-
cational institutions can put into place continuous training programs that go beyond
merely teaching employees, teachers, or students how to use digital tools but also
critically enhance thinking and creativity.

4.4 Impact of technology on education

The COVID-19 crisis has greatly hastened the shift to digital in many areas—
education, health, and working from home. As [36] notes there has been a big
surge in using the internet at home during this time, which leads to more growth of
online learning and opens up new chances for education. The fast use of ICT tools
shows the 21st-century standard for basic skills, as UNESCO (2021) suggested, where
problem-solving, good communication, and decision-making are key to adjusting
and succeeding in a changing tech world.
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The educational landscape has been fundamentally transformed by ICT, and stu-
dents have reached a very sensitive stage in their studies and personal life. A report
from [22] suggests that the use of ICTs in teaching not only enhances information
accessibility but also promotes a more dynamic and participative style of learning.
For young learners, starting to build essential skills and forming their academic
identity that can impact their future profession, this is especially critical.

One of the most important impacts ICTs have on education is personalized learn-
ing. Digital platforms and online learning resources enable content and teaching
strategies to be adapted to the individual needs of students. Such an approach is
consistent with constructivist learning theory [19]. This customization allows educa-
tors to implement more flexible, student-centered teaching approaches that increase
engagement and motivation.

The impact of ICT on students’ social and emotional development is another
important aspect. While digital tools can help facilitate collaboration and peer-to-
peer communication, they can also bring issues of cyberbullying and social anxiety
[12]. Schools need to run courses that make student ICT users responsible for their
actions and understand the importance of digital communications being empathic
to help create a healthy and safe school environment.

4.5 Public policies

The integration of ICTs into education requires not only the innovation of teaching
methods but also a rich policy framework that would back the change. Educational
policies should acknowledge the fundamental presence of ICTs in learning and teach-
ing and provide guidelines for their effective implementation in class. According to
[37] and [38], public policies need to become diversified into 21st-century needs and
ensure all students have technological tools and training to use those tools effec-
tively. A great part of this policy is continuous teacher training. As [15] points out,
most teachers do not have enough training to use technology in their teaching. So,
public policies should have programs to help train teachers on digital tools and ways
to use active and group learning. This kind of approach would not just make teach-
ing better but also help teachers be change-makers in their communities.

The public policies should also include the digital divide that is entrenched in
most communities. [29] argues that unequal access to technology belittles learning
opportunities for students in secondary education, hence continuing the cycle of
social and economic inequality. Education policies should comprise approaches that
guarantee all students, regardless of their socioeconomic status, access to technolog-
ical devices and internet connectivity. This would not only facilitate easier learning
but also contribute toward equal educational opportunities. Responsible promotion
of ICTs ought to be another important public policy. [12] mentions emerging issues
in the digital environment that affect students, which are cyberbullying and social
anxiety. Among them, education policies should incorporate curricula that inform
young people about ethical practices in technology use and digital communication’s
empathic importance and how to respond when they find themselves involved in a
cyberbullying case.

This will protect students’ emotional health and contribute to an environmentally
friendly school atmosphere. Lastly, it is equally important that public policies foster
cooperation among various sectors, which include government, academia, and the
private sector. As stated by [22], the participation of all these stakeholders is funda-
mental in creating an educational system that responds to the actual requirements
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of contemporary society. Public-private partnerships can augment resources and
introduce new methods for enhancing public education and improving the quality
of learning.

5 CONCLUSIONS

The studies analyzed demonstrate a complex and persistent digital divide in
Latin America, reflected in inequalities in access to and use of ICT. This gap dispro-
portionately affects rural and low-income communities; not only does it limit access
to education, but also to employment and other social opportunities. The absence of
adequate infrastructure and poorly trained teachers further exacerbates this situa-
tion, preventing most students from meaningfully participating in a learning pro-
cess tailored to their needs.

Yet, the review pinpointed significant holes in the research. Above and beyond
the vast literature on the technical and pedagogical impediments that undermine
the efficacy of technologies, there is a lack of concrete interventions that can mean-
ingfully close those gaps. In addition, the assessment of the impact of ICTs on learn-
ing is less than ideal, which stalls the development of education policies based
on evidence.

This review is very important because it highlights the challenges teachers and
learners encounter when trying to use ICTs in teaching and learning as well as
brings to the fore problems and opportunities that arise with the introduction of
ICTs. The education sector is critical in this regard since it involves imparting dig-
ital skills to people and enhancing their inclusion today. Thus, the research shall
focus on promoting public policies that ensure equal access to ICTs and training for
teachers, considering the technologies’ fast pace of development and influence over
education, hence preparing the students to fit into a changing labor market. The aca-
demic rigor of this paper shall thus pave the way for other research work and policy
recommendations while reiterating that the digital divide and integration of ICTs
into education be continued, with access to technology being one among several
critical tools for equity and social development in the 21st century.

6  REFERENCES

[1] I.E.Gutiérrez, M. A. Pefia, F. Silva, L. Zaldivar, and L. Vargas, “Programa para el desarrollo
de competencias digitales en docentes de la carrera Estomatologia. Isla de la Juventud,”
Salud, Ciencia y Tecnologia — Serie de Conferencias, vol. 2, 2023. https://doi.org/10.56294/
sctconf2023620

[2] C. Alvarez and D. M. Cérdova, “Los NOOC para el desarrollo de competencias digi-
tales y formacién virtual: Una revisién sistemadtica de la literatura,” Edutec. Revista
Electronica de Tecnologia Educativa, no. 85, pp. 68-84, 2023. https://doi.org/10.21556/
edutec.2023.85.2849

[3] M. Rossoni, E. Spadoni, M. Carulli, C. Barone, G. Colombo, and M. Bordegoni, “Virtual
reality in education to enable active learning and hands-on experience,” Computer-
Alded Design & Applications, vol. 21, no. 2, pp. 258-269, 2024. https://doi.org/10.14733/
cadaps.2024.258-269

[4] S. Machwate, R. Bendaoud, J. Henze, K. Berrada, and D. Burgos, “Virtual exchange to
develop cultural, language, and digital competencies,” Sustainability, vol. 13, no. 11,
p- 5926, 2021. https://doi.org/10.3390/su13115926

International Journal of Emerging Technologies in Learning (iJET)


https://online-journals.org/index.php/i-jet
https://doi.org/10.56294/sctconf2023620
https://doi.org/10.56294/sctconf2023620
https://doi.org/10.21556/edutec.2023.85.2849
https://doi.org/10.21556/edutec.2023.85.2849
https://doi.org/10.14733/cadaps.2024.258-269
https://doi.org/10.14733/cadaps.2024.258-269
https://doi.org/10.3390/su13115926

Orrego and Salcedo

(5]

(10]

(11]

(12]

(13]

(14]

[15]

[16]

(17]

(18]

(19]

(20]

Organizacion de las Naciones Unidas para la Educacion, la Ciencia y la Cultura-UNESCO.
(2023). Informe GEM 2023: Tecnologia en la educacion. https://doi.org/10.54676/NEDS2300
Ley 1341 DE 2009. por la cual se definen principios y conceptos sobre la sociedad de la
informacioén y la organizacion de las Tecnologias de la Informacion y las Comunicaciones
-TIC—, se crea la Agencia Nacional de Espectro y se dictan otras disposiciones. Julio,
2009. N. 47426, pp. 30-42.

J. G. Sierra, Y. A. Palmezano, and B. S. Romero, “Causas que determinan las dificultades
de la incorporacién de las TIC en las aulas de clases,” Revista Panorama, vol. 12, no. 22,
pp. 32-41, 2018. https://doi.org/10.15765/pnrm.v12i22.1064

J. Alamo et al.,, “Sustainable educational robotics. Contingency plan during lockdown
in primary school,” Sustainability, vol. 13, no. 15, p. 8388, 2021. https://doi.org/10.3390/
sul13158388

F. Ziegler, S. Arias, G. Bosio, and C. Camacho, Conectividad rural en América Latina y el
Caribe: Un puente al desarrollo sostenible en tiempos de pandemia. San José, Costa Rica.
Primera edicion. 2022. https://repositorio.iica.int/handle/11324/12896

E. A. Sosa, “Disefio de un modelo de incorporacion de tecnologias emergentes en el aula
(MITEA) para la generacion de estrategias didacticas por parte de los docentes.” Tesis
Doctoral, Universitat de les Illes Balears, 2018.

S. Criollo et al,, “Use of virtual reality as an educational tool: A comparison between
engineering students and teachers,” Journal of Educational Technology & Society, vol. 27,
pp. 86662-86674, 2024. https://doi.org/10.1109/ACCESS.2024.3416673

L. L. Belmont, “Analfabetismo digital en la asignatura de Tecnologia en la educacién
Secundaria en México,” UGciencia — Revista de Divulgacion, vol. 1, no. 1, pp. 62-68, 2023.
L. Lévano, S. Sdnchez, P. Guillén, S. Tello, N. Herrera, and Z. Collantes, “Competencias
digitales y educacion,” Revista de Educacion y Tecnologla, vol. 7, no. 2, pp. 569-588, 2019.
https://doi.org/10.20511/pyr2019.v7n2.329

W. Teneda, S. Oyaque, and W. Jiménez, “El impacto del Analfabetismo Digital de las
mujeres en edad econdmicamente activa,” Revista Ciencia & Tecnologia, vol. 18, no. 17,
pp.23-45,2018.https://cienciaytecnologia.uteg.edu.ec/revista/index.php/cienciaytecnologia/
article/view/156/168

A. A, A. Garzon, J. S. Segovia, and R. A. Mora, “Estudio de la Brecha Digital y el Proceso
de Enseflanza — Aprendizaje en Ecuador — Caso De Estudio: Universidad Técnica
De Machala,” Revista Angolana de Ciéncias, vol. 4, no. 1, 2022. https://www.redalyc.org/
articulo.oa?id=704173394010

F Lozada, J. Cedefio, E. Chinga, and T. Miranda, “Factores que motivan el empren-
dimiento: nuevas tecnologias para dinamizar una economia social,” ReHuSo, vol. 6,
no. 1, 2021. https://doi.org/10.5281/zenod0.5513102

F. R. A. Lalaleo, J. D. M. Bonilla, and R. E. Robles, “Tecnologias de la Informacién
y Comunicacién exclusivo para el comportamiento del consumidor desde una perspec-
tiva tedrica,” Retos Revista de Ciencias de la Administracion y Economia, vol. 11, no. 21,
2021. https://doi.org/10.17163/ret.n21.2021.09

C. L. A. Espinosa and M. O. Rodriguez, “Efectos de las Tecnologias de la Informacion
y Comunicacién sobre el crecimiento econémico en México,” Vinculatégica EFAN, vol. 8,
no. 2, pp. 56-69, 2022. https://doi.org/10.29105/vtga8.2-215

P. Mishra and M. J. Koehler, “Technological pedagogical content knowledge: A frame-
work for teacher knowledge,” Teachers College Record, vol. 108, no. 6, pp. 1017-1054,
2006. https://doi.org/10.1111/j.1467-9620.2006.00684.x

R. W. S. Bueno, M. L. Niess, R. A. Engin, C. C. Ballejo, and D. Lieban, “Technological
pedagogical content knowledge: Exploring new perspectives,” Australasian Journal of
Educational Technology, vol. 39, no. 1, pp. 88-105, 2023. https://doi.org/10.14742/ajet.7970

International Journal of Emerging Technologies in Learning (iJET) iJET | Vol. 20 No. 2 (2025)


https://online-journals.org/index.php/i-jet
https://doi.org/10.54676/NEDS2300
https://doi.org/10.15765/pnrm.v12i22.1064
https://doi.org/10.3390/su13158388
https://doi.org/10.3390/su13158388
https://repositorio.iica.int/handle/11324/12896
https://doi.org/10.1109/ACCESS.2024.3416673
https://doi.org/10.20511/pyr2019.v7n2.329
https://cienciaytecnologia.uteg.edu.ec/revista/index.php/cienciaytecnologia/article/view/156/168
https://cienciaytecnologia.uteg.edu.ec/revista/index.php/cienciaytecnologia/article/view/156/168
https://www.redalyc.org/articulo.oa?id=704173394010
https://www.redalyc.org/articulo.oa?id=704173394010
https://doi.org/10.5281/zenodo.5513102
https://doi.org/10.17163/ret.n21.2021.09
https://doi.org/10.29105/vtga8.2-215
https://doi.org/10.1111/j.1467-9620.2006.00684.x
https://doi.org/10.14742/ajet.7970

iJET | Vol. 20 No. 2 (2025)

Strengths and Challenges in Teaching and Learning in Education with the Use of Information and Communication Technologies

(21]

(22]

(23]
(24]
(25]

(26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

[35]

(36]

Departamento Nacional de Planeacién, Documento CONPES 3975: Politica Nacional
de Desarrollo Productivo. Consejo Nacional de Politica Econémica y Social, 2019.
Organizacién de las Naciones Unidas para la Educacion, la Ciencia y la Cultura-UNESCO.
Educacion 2030: Declaracion de Incheon 'y Marco de Accion para la realizacion del Objetivo
de Desarrollo Sostenible 4: Garantizar una educacion inclusiva y equitativa de calidad y pro-
mover oportunidades de aprendizaje permanente para todos, 2016. https://unesdoc.unesco.
org/ark:/48223/pf0000245656_spa

H. G. Gadamer, Truth and Method (2nd ed.). London: Continuum, 2004.

P. Ricoeur, The Course of Recognition. Cambridge, MA: Harvard University Press, 2005.
H. Carcamo, “Hermenéutica y andlisis cualitativo,” Cinta moebio Revista de Epistemologia
de Cienclas Sociales, vol. 23, pp. 204-216, 2005.

R. M. T. Sdnchez, R. M. A. Morales, and M. N. Rodriguez, “Fortalecimiento de la creativi-
dad en la educacion preescolar orientado por estrategias pedagogicas basadas en el arte
y la literatura infantil,” Zona Préxima, vol. 26, pp. 61-81, 2017. https://doi.org/10.14482/
7p.26.10213

J. K Law, P. A. Thome, B. Lindeman, D. C. Jackson, and A. O. Lidor, “Student use and
perceptions of mobile technology in clinical clerkships-Guidance for curriculum
design,” The American Journal of Surgery, vol. 215, no. 1, pp. 196-199, 2018. https://doi.
org/10.1016/j.amjsurg.2017.01.038

Comisién Econdmica para América Latina y el Caribe (Cepal). (2020). Estudio Econémico
de América Latina y el Caribe 2020: principales condicionantes de las politicas fiscal y mon-
etaria en la era pospandemia de COVID-19. ISBN: 9789211220506.

Departamento Administrativo Nacional de Estadistica-DANE. (2023). Indicadores bdsicos
de tenencia y uso de Tecnologias de la Informacion y las Comunicaciones — TIC en hogares
y personas de 5 y mds afios de edad Departamental. Bogota.

Organizacién de las Naciones Unidas para la Educacion, la Ciencia y la Cultura-UNESCO.
(2020). Informe de seguimiento de la educacion en el mundo, 2020: Inclusion y educacion:
todos y todas sin excepcion. Equipo del Informe de Seguimiento de la Educacion en el Mundo.
https://doi.org/10.54676/WWUU8391

G. Mena, M. Meza, E. Fernandez, and E. Lopez, “Digital collaboration in higher educa-
tion: A study of digital skills and collaborative attitudes in students from diverse univer-
sities,” Journal of Educational Technology and Innovation, vol. 14, no. 1, p. 36, 2024. https://
doi.org/10.3390/educsci14010036

M. A. Ali, N. Sahari Ashaari, S. F. Mat Noor, and Zainudin, “Identifying students’ learning
patterns in online learning environments: A literature review,” International Journal of
Emerging Technologies in Learning (ifET), vol. 17, no. 8, pp. 189-205, 2022. https://doi.
0rg/10.3991/ijetv17i08.29811

G. S. Lopez, R. J. Rodriguez, E. Vidal, and M. L. y. D. Marin, “Videojuegos y oportuni-
dades educativas, Orientaciones para su disefio, andlisis y uso,” Revista Latinoamericana
De Tecnologia Educativa — RELATEC, vol. 23, no. 1, pp. 107-108, 2023. https://doi.org/
10.17398/1695-288X.23.1.107

J. B. Harris and M. J. Hofer, “Technological Pedagogical Content Knowledge (TPACK) in
action,” Journal of Research on Technology in Education, vol. 43, no. 3, pp. 211-229, 2011.
https://doi.org/10.1080/15391523.2011.10782570

F.G. D. Hémbuz, O. E. Polo, and C. C. C. Gonzdlez, “Implementacién de Tic en las practicas
educativas de la educacion superior,” Revista boletin REDIPE, vol. 10, no. 6, pp. 245-258,
2021. https://doi.org/10.36260/rbr.v10i6.1322

N. O. Barrientos, J. V. Yafiez, M. E. Barrueto, and P. C. Aparicio, “Andlisis sobre la edu-
cacién virtual, impactos en el proceso formativo y principales tendencias,” Revista de
Ciencias Sociales (Ve), vol. 28, no. 4, pp. 496-511, 2022. https://produccioncientificaluz.
org/index.php/rcs/index

International Journal of Emerging Technologies in Learning (iJET)


https://online-journals.org/index.php/i-jet
https://unesdoc.unesco.org/ark:/48223/pf0000245656_spa
https://unesdoc.unesco.org/ark:/48223/pf0000245656_spa
https://doi.org/10.14482/zp.26.10213
https://doi.org/10.14482/zp.26.10213
https://doi.org/10.1016/j.amjsurg.2017.01.038
https://doi.org/10.1016/j.amjsurg.2017.01.038
https://doi.org/10.54676/WWUU8391
https://doi.org/10.3390/educsci14010036
https://doi.org/10.3390/educsci14010036
https://doi.org/10.3991/ijet.v17i08.29811
https://doi.org/10.3991/ijet.v17i08.29811
https://doi.org/10.17398/1695-288X.23.1.107
https://doi.org/10.17398/1695-288X.23.1.107
https://doi.org/10.1080/15391523.2011.10782570
https://doi.org/10.36260/rbr.v10i6.1322
https://produccioncientificaluz.org/index.php/rcs/index
https://produccioncientificaluz.org/index.php/rcs/index

Orrego and Salcedo

[37] Ministerio de Tecnologias de la Informacién y las Comunicaciones de Colombia, Plan
Estratégico Institucional MINTIC 2019-2022, 2019. https://mintic.gov.co/portal/715/
articles-178567_recurso_2.pdf

[38] Ministerio de Tecnologias de la Informacién y las Comunicaciones, Agenda Colombia
Digital 2022-2026, 2022. https://www.mintic.gov.co/

7  AUTHORS

Diego Bastidas Orrego is a PhD Student in Education at the Institucion
Universitaria Tecnoldgico de Antioquia, Medellin, Colombia. His research focuses
on the development of digital competencies in secondary education (E-mail: diego.
bastidas64@correo.tdea.edu.co; diego0530@gmail.com).

Diana Paola Martinez Salcedo is PhD in Education. Professor attached to the
doctoral staff of the Doctorate in Education and Social Studies of the Institucién
Universitaria Tecnolégico de Antioquia (TdeA). Her research focuses on project-based
learning in education (E-mail: diana.p224@gmail.com).

International Journal of Emerging Technologies in Learning (iJET) iJET | Vol. 20 No. 2 (2025)


https://online-journals.org/index.php/i-jet
https://mintic.gov.co/portal/715/articles-178567_recurso_2.pdf
https://mintic.gov.co/portal/715/articles-178567_recurso_2.pdf
https://www.mintic.gov.co/
mailto:diego.bastidas64@correo.tdea.edu.co
mailto:diego.bastidas64@correo.tdea.edu.co
mailto:diego0530@gmail.com
mailto:diana.p224@gmail.com

