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Abstract

The incorporation of Information and Communication Technologies (ICTs) in education has significantly
transformed teaching and learning processes. In this sense, this article analyzes the impact of these technologies
as a pedagogical tool, highlighting their benefits in supporting both teachers and students in Latin American
countries. To carry out this analysis, the PRISMA method was applied through a systematic review, in which
databases such as Google Scholar and ScienceDirect were consulted. The objective was to locate scientific
articles and research published between 2020 and 2025, selecting only those that met the specific theme and
context of Latin America. As a result of the search, more than 15,000 works were identified; however, after a
rigorous selection process, 17 documents were ultimately chosen for detailed analysis. This analysis concluded

that an assertive implementation of ICTs can strengthen students' capacities, allowing them to learn with greater
quality. Teachers also benefit from this integration, as the continuous adaptation of technologies in the educational
field makes it possible to maximize the benefits within the classroom, improve academic performance, and prepare
students to face current challenges with appropriate skills and competencies. Ultimately, by effectively integrating




ICTs in the classroom, we not only improve educational quality but also make a strategic investment in education
and the society of the future.

Keywords: technologies, pedagogy, students, teachers.

Resumen

La incorporacién de las Tecnologias de la Informacién y Comunicacion (TIC) en la educacion ha transformado
significativamente los procesos de ensefianza y aprendizaje. En este sentido, el presente articulo analiza el
impacto de estas tecnologias como herramienta pedagdgica, destacando sus beneficios al brindar apoyo tanto a
docentes como a estudiantes en los paises de Latinoamérica. Para llevar a cabo este analisis, se aplicé el método
PRISMA mediante una revision sistematica, en la cual se consultaron bases de datos como Google Académico y
ScienceDirect. El objetivo fue localizar articulos cientificos e investigaciones publicadas entre los afios 2020 y
2025, seleccionando unicamente aquellos que cumplian con la tematica y el contexto especifico de Latinoamérica.
Como resultado de la busqueda, se identificaron mas de 15,000 trabajos; sin embargo, tras un proceso riguroso
de seleccidn, se eligieron finalmente 17 documentos para su analisis detallado. De este analisis se concluyé que
una implementacion asertiva de las TIC puede fortalecer las capacidades de los estudiantes, permitiéndoles
aprender con mayor calidad. Asimismo, los docentes se benefician de esta integracion, ya que la continua
adaptacion de las tecnologias en el ambito educativo posibilita maximizar los beneficios dentro del aula, mejorar
el rendimiento académico y preparar a los estudiantes para enfrentar los desafios actuales con habilidades y
competencias adecuadas. En definitiva, al integrar efectivamente las TIC en el aula, no solo se mejora la calidad
educativa, sino que también se realiza una inversioén estratégica en la educacién y en la sociedad del futuro.
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Introduction

Information and Communication Technologies (ICTs) emerged as tools that revolutionized the way of
teaching and learning, whether through electronic devices or digital platforms and applications implemented in
educational institutions, aimed at improving the quality of education and adapting it to the demands of this digital
generation (Hernandez, 2017).

However, despite the enthusiasm generated by their incorporation and the investments made in
technological infrastructure, the integration of ICTs in education continues to face multiple challenges. This occurs
despite the widespread recognition of their potential benefits, such as fostering collaboration in learning,
personalizing instruction, and facilitating access to global resources (Gonzalez, 2021). Therefore, introducing
technology into the classroom does not guarantee an improvement in academic performance on its own, as its
effectiveness largely depends on the educational context and the preparation and training of teachers (Mulloa,
2021).

In this regard, the implementation of educational innovations can positively impact students by offering
opportunities for interactive and personalized learning (Aivazidi & Michalakelis, 2023). For instance, in primary
education, the use of ICTs has been shown to enhance the delivery of instructions and increase student
participation (Oladele, 2014). On the other hand, in higher education, ICTs not only facilitate the learning process
but also influences administration and services within institutions (Balasubramanian et al., 2009).

Similarly, employing ICTs in educational settings has proven effective in improving students' knowledge
retention compared to traditional methods (Hussain et al., 2017). This is because technologies facilitate access to
information and enhance memorization through the dynamic presentation of content, which comprehensively
benefits the educational process (Haleem et al., 2022).

In the context of these transformations, the future anticipates multiple innovations that will continue to
change education and redefine the ways in which teaching and learning occur. Currently, for example, there is an
emergence of technologies such as Augmented Reality (AR) and Virtual Reality (VR), which create three-
dimensional and interactive learning environments, enhancing areas such as history, science, and art (Socratica,
2023).

Nevertheless, it is essential to recognize that technologies alone do not replace human interaction or the
role of the teacher in the educational process. Therefore, appropriate training for teachers is crucial to ensure that
ICTs are used in a meaningful and effective manner in this field (Alderete & Formichella, 2016). Consequently, this
article aims to analyze the integration of technologies as pedagogical tools in Latin America through a systematic
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review of empirical studies based on evidence, given the growing relevance of this topic in the contemporary
educational landscape.

Methodology

This study was developed following the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) method, a guideline designed to facilitate systematic reviews by clearly documenting the
motivations for the review, the approaches of the authors of the analyzed documents, and the findings obtained.
In particular, the 2020 version updates and replaces the 2009 statement, incorporating improvements in the
identification, selection, evaluation, and synthesis of publications related to scientific advancements (Page et al.,
2020).

In this context, the search focused on scientific evidence published between 2021 and 2025 that
addressed the impact of Information and Communication Technologies as pedagogical tools in Latin America.
Inclusion criteria considered the publication period, thematic relevance, and regional context. Through the rigorous
application of the PRISMA method (see Figure 1), a total of 17 studies were ultimately selected for a
comprehensive and systematic analysis of the relevant literature.
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Results

The review of studies on ICTs as a pedagogical tool in Latin America allowed for the analysis of various
works and scientific articles from different countries and approached from multiple perspectives. For example, in
Ecuador, Balderramo et al. (2024) present a pedagogical proposal centered on the use of Information and
Communication Technologies in the teaching of Natural Sciences, aimed at developing collaborative learning. In
this regard, they designed a strategy that utilizes the Quizizz platform to teach Newton's Laws, applying innovative
pedagogical approaches that promote collaborative learning. This proposal highlighted the importance of
incorporating ICTs into teaching practices within educational institutions, also emphasizing the need for continuous
training of teachers for its proper implementation.

In a similar context, Barcos & Santos (2022) studied the use of Digital Educational Resources (DER) and
their influence on teachers' pedagogical competencies in history education during the SARS-CoV-2 pandemic.
Their analysis revealed that the methodological handling of DER is closely linked to the development of teaching
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skills in virtual environments. Meanwhile, Morales & Leguizamén (2022) conducted a literature review on
pedagogical practice and the use of ICTs over the past two decades, especially in the context of the pandemic,
identifying trends in advancements and demands for their application. They also noted that the adverse effects of
these technologies can be minimized through best practices and adequate teacher training.

Regarding the pandemic context, Asmal (2023) carried out a theoretical analysis and critical reflection on
the role of the teacher in the use of ICTs during the teaching-learning process, generating innovative experiences.
Their study evaluated the strengths and limitations in the implementation of technological resources, concluding
that ongoing training is fundamental to improving teaching competencies and effectively responding to the needs
of the educational environment in a digitalized society.

It is important to highlight that ICTs in education open up multiple pedagogical possibilities, especially
evident during the COVID-19 pandemic. These technologies aim to achieve meaningful learning that complements
and strengthens face-to-face classes, which in turn demands the exploration of various research lines to deepen
their impact and application (Mariaca et al., 2022).

In Peru, Saavedra et al. (2024) focused on teaching thermodynamics, emphasizing its abstract nature and
the mathematical requirements it entails. Their study proposes innovative methodologies, such as the use of ICTs
combined with practical applications that foster critical thinking, problem-solving, and enhance students'
understanding and relevance of this content. Similarly, Mora et al. (2023) highlighted the importance of technology
in facilitating mathematics learning, promoting collaborative work through networks for exchanging ideas and
experiences. These tools enable teachers to plan and monitor learning using devices such as smartphones,
computers, and televisions.

On another note, De la Ese Burgos (2023) emphasizes the need to adapt the educational model to the
information society, implementing tools that leverage the pedagogical benefits of Web 2.0. In this context, he
highlights the role of ICTs, Technologies for Learning and Knowledge (TAC), and Technologies for Empowerment
and Participation (TEP), which develop problem-solving skills in students. Additionally, Davila & Del Campo (2024)
identified the theoretical foundations of English teaching in a Virtual Learning Environment (AVA), underscoring
the fundamental role of the teacher and recommending specific training programs to strengthen their performance.

In Colombia, Vente & Vallecilla (2022) analyzed how ICTs serve as a pedagogical strategy to strengthen
the School Environmental Project (PRAE), integrating institutional, biophysical, and communicative resources into
the learning process. They implemented a digital didactic platform aimed at enhancing cognitive and
communicative competencies. However, they noted a disconnection between environmental education policies
and the structure of the PRAE, as well as technological limitations within the institution, leading to a disconnect
between environmental education and the local context, affecting its relevance for students.

Bernal & Rengifo (2021) examined innovative pedagogical practices involving ICTs, observing that
teachers apply innovations incrementally based on curricular needs and daily practice, but do not continuously
utilize Web 2.0 tools or Virtual Learning Environments (EVA) for out-of-class activities. In this context, Sandoval et
al. (2023) provided Colombian teachers with a repertoire of over 150 free technological tools, including forms,
surveys, digital platforms, photo and video editing programs, digital books and magazines, mobile applications,
presentations, and converters, among other resources that can enhance pedagogical practices across various
subjects.

Furthermore, Bueno (2023) studied the use of ICTs tools to develop mathematical thinking and processes
through websites, YouTube, and mobile applications. His research concluded that there is currently a wide variety
of websites, applications, and channels that energize learning, alongside teaching methods that educators should
employ to leverage these resources. In line with this, Largo et al. (2024) presented an intervention in chemistry
teaching mediated by ICTs, achieving a satisfactory response from higher education students. Their results
indicate that educational processes supported by these tools foster motivation for the subject, especially when
accompanied by adequate teacher support.

Additionally, Bejarano & Guerrero (2021) evaluated students' capabilities and skills for solving
mathematical problems, aiming to implement a technological tool that, through a structured strategy, strengthens
these skills and enables students to successfully face challenges in this area. In this regard, it is emphasized that
the incorporation of ICTs contributes to the transformation of pedagogical practices oriented toward the
development of logical-mathematical thinking. These technologies constitute a motivating tool that, if used
appropriately, can significantly enhance learning and competencies across various disciplines (Salamanca &
Lopez, 2021).

On another front, Julio et al. (2024) investigated the contribution of ICTs to the development of fine and
gross motor skills, demonstrating that their integration as pedagogical tools strengthens motor abilities and
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promotes greater incorporation of technologies in educational practice, benefiting both the physical and cognitive
development of students.

Finally, Mufioz et al. (2025) analyzed, through a systematic review, the benefits and challenges faced by
ICTs in secondary education. Although educational policies promote their integration, obstacles to effective
adoption exist, such as the lack of teacher training and insufficient technical support. Nevertheless, it is
acknowledged that these technologies transform teaching, facilitate interactive and collaborative learning, improve
knowledge retention, and develop essential digital skills for the future.

In summary, the review of studies reveals that the impact of ICTs as a pedagogical tool is reflected in
academic performance, improved understanding and retention of content, as well as in the development of
cognitive and metacognitive skills, among other benefits arising from their implementation in various educational
contexts and levels.

Conclusions

In conclusion, it is emphasized that the incorporation of ICTs in the pedagogical practices implemented by
teachers fundamentally arises from the need for adequate training and preparation for their effective use. This is
particularly relevant, as it has been clearly demonstrated that technologies provide significant benefits across
different educational levels and various fields of knowledge, both in the exact sciences and in the humanities and
social sciences.

Moreover, the use of ICTs as pedagogical tools experienced a notable surge during the COVID-19
pandemic, when, in an unprecedented manner, various technologies were utilized to ensure educational continuity
under confinement conditions. This experience showcased a positive effectiveness in the development of
competencies, skills, memorization, and practical application of content within the educational environment.

Ultimately, it can be affirmed that a proper and strategic implementation of ICTs strengthens students'
capabilities, enabling them to learn effectively in both face-to-face and virtual modalities. Additionally, teachers
benefit from this integration, as the continuous adaptation of technologies in education maximizes the advantages
in the classroom. This not only contributes to improved academic performance but also prepares students to face
the challenges of the 21st century. Therefore, the effective integration of ICTs represents a key action for the future
of education and for the holistic development of students.
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