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ABSTRACT

The integration of STEM education with satellite technology enriches learning, bringing space and its applications 
into the classroom, motivating students to explore science and technology in a practical way. The main objective of 
the study was to analyze how satellite technology can be used as a resource in STEM education. The methodology 
used had a qualitative and exploratory approach, with information extracted from the Scopus and Web of Science 
database. The results show the transdisciplinary of research at various educational levels. In addition, it is evident that 
the use of satellite resources in the school curriculum fosters interest in science and technology and facilitates the 
understanding of abstract concepts. In conclusion, the importance of incorporating these technologies in education 
is highlighted, as it offers new perspectives and skills that are essential in the current context of technological 
innovation, providing students with tools to explore space and understand scientific and environmental phenomena 
on a global scale.
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RESUMEN

La integración de la educación STEM con la tecnología satelital enriquece el aprendizaje, acercando el espacio y 
sus aplicaciones a las aulas, motivando a los estudiantes a explorar la ciencia y la tecnología de manera práctica. 
El objetivo principal del estudio fue analizar como la tecnología satelital puede ser utilizada como un recurso en la 
educación STEM. La metodología utilizada tuvo un enfoque cualitativo y exploratorio, con información extraída de la 
base de datos de Scopus y Web of Science. Los resultados muestran la transdisciplinariedad de las investigaciones en 
diversos niveles educativos. Además, se evidencia que el uso de recursos satelitales en el currículo escolar fomenta 
el interés en ciencia y tecnología, y facilita la comprensión de conceptos abstractos. En conclusión, se resalta la 
importancia de incorporar estas tecnologías en la educación, ya que ofrece nuevas perspectivas y habilidades que 
son esenciales en el contexto actual de innovación tecnológica, proporcionando a los estudiantes herramientas 
para explorar el espacio y comprender fenómenos científicos y ambientales a una escala global.

Palabras clave: STEM; educación; ciencias; tecnología satelital; aula; estudiante.

INTRODUCTION
Science, technology, engineering, and mathematics (STEM) education has become crucial in the modern world 
(Chiliquinga et al., 2024). In a global context of digital transformation, STEM subjects play a fundamental role in 
preparing students for the challenges of the 21st century, such as sustainability, technological innovation, and the 
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resolution of complex problems (López-Gamboa et al., 2020; Chaves, 2020). However, it is essential that the teaching 
of these fields is not limited to traditional classrooms but is connected to the real world and to practical applications 
that foster students’ curiosity, critical thinking, and creativity (Romero-Carazas et al., 2023; Marrero & Hernández, 
2022).
In this sense, satellite technology emerges as a powerful educational tool that connects the classroom with 
space (Gómez & Recio, 2021). Using satellites and spatial data offers students unique opportunities to explore 
and understand complex scientific phenomena, such as climate change, natural resource management, and 
environmental monitoring (Román-Mireles, 2023). By integrating these technologies into STEM educational programs, 
interactive experiences that facilitate understanding abstract concepts and link them to their practical application in 
the real world can be offered (Espinosa, 2024). 
For its part, exploring outer space promotes an interdisciplinary approach encompassing areas such as astronomy, 
physics, and engineering (Carmona-Mesa et al., 2020). Practical projects, such as spatial data analysis, encourage 
active learning and teamwork, while the use of satellite technology develops skills in data science and programming 
(Zepeda et al., 2022; Sánchez et al., 2022). It also encourages critical thinking and global problem-solving, engaging 
students in sustainability and resource management (Cañongo et al., 2020; Cárdenas-Oliveros et al., 2022).
In this context, the challenges faced by STEM education in effectively integrating satellite technology into the 
classroom include obstacles such as the lack of teacher training to use these resources effectively in their classes, 
the lack of technological infrastructure in many educational institutions, unequal access to resources and the lack 
of adequate integration of satellite technology into the academic curriculum (Martínez, 2022; Silva et al., 2023). For 
this reason, solving these problems could significantly improve the teaching and learning of STEM subjects, preparing 
students to face future technological and scientific challenges (Perales & Aguilera, 2020).
In this vein, the objective was to analyze how satellite technology can be used as a resource in STEM education, 
highlighting its benefits, challenges, and potential impact on student learning. The study will present different 
approaches that have integrated this technology into their educational programs.

METHOD
This study is based on a qualitative and exploratory approach, focused on collecting and analyzing information on the 
integration of satellite technology in STEM education (Hernández & Mendoza, 2018). An exhaustive review was carried 
out of the academic literature and educational projects implemented worldwide in which satellite technology has 
been used as an educational tool (Aguilera et al., 2021).
The analyzed data was extracted from the Scopus and Web of Science (WOS) databases over ten years. The search 
consisted of entering the Boolean terms: “STEM education,” “Satellite Technology,” OR “classroom to Space” and 
retrieving all documents that presented these terms in their title, abstract, or keywords (Quispe et al., 2021). Likewise, 
the resources consulted include scientific articles, reports from educational institutions and international projects, 
as well as case studies on the use of satellites and satellite platforms in educational contexts. 

RESULTS
The presentation of the results broadly outlines the research corpus, first providing an evaluation and outlining the 
key characteristics of each chosen document.
Table 1 shows a series of criteria for the chosen works, including the authors of the research and the year of publication, 
the name of the journal, the nations that published the work, the objectives of the study and the evaluation of the 
main findings or results of the research.
As can be seen, authors from research centers in Brazil, Mexico, Argentina, Ecuador, and Spain have been working 
on these projects for the last decade. In addition, the transdisciplinarity of the research is emphasized, as it covers 
various educational levels (Ortiz-Carranza et al., 2024). It is also worth mentioning that most studies suggest that 
STEM methods aim to cultivate problem-solving skills applicable to the real world (Olivar-Molina & Flores-López, 
2024). These include challenges related to history and geography, environmental sustainability, STEAM education, 
and playful learning (Ley-Leyva et al., 2021).
On the other hand, incorporating satellite technology into STEM educational programs significantly impacts student 
motivation and performance (Bernal et al., 2024). Firstly, students’ growing interest in scientific and technological 
subjects, especially those who participate in projects involving satellite data and space-related activities, translates 
into motivation and commitment to their studies, which generates greater participation in classes (Satrústegui et al., 
2024; Fuentes et al., 2021). 
Furthermore, integrating satellite technology allows students to develop key skills such as data analysis, complex 
problem-solving, and team collaboration (Arias et al., 2024). Through practical projects involving the interpretation 
of satellite data on terrestrial phenomena, students acquire technical knowledge and improve their ability to address 
global problems from an interdisciplinary perspective (Martín-García et al., 2021). 
In addition, teachers who implemented satellite technology in their classes reported a significant improvement in 
student interaction with the content, especially when abstract concepts were illustrated by observing accurate data 
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(González-Jaramillo, 2024; Amanche-Barrera et al., 2024). However, specific challenges were also identified, such 
as inadequate teacher training in using these tools and the scarcity of technological resources in some educational 
institutions (Amaya-Fernández et al., 2024). 

Figure 1
Data matrix

Figure 2 shows a summary of the keyword analysis of the corpus of the work, through which the cloud was created 
with the most representative words of the study. This reflects a modern and comprehensive educational vision 
that seeks to train students to be competent in STEM disciplines through an interdisciplinary approach based on 
technology and critical thinking (Bracho et al., 2023; Fonseca-Factos & Simbaña-Gallardo, 2022). This approach 
is applied to various scientific, social, and environmental phenomena, such as climate change and biodiversity, 
promoting academic performance and creativity (Leal & Vargas, 2023; Contreras-Hernández et al., 2023). In addition, 
technological infrastructure is crucial to support this advanced education, and teachers have a fundamental role in 
motivating and guiding students in their learning process (Arteaga-Marín et al., 2022; Dúo, 2023).
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Figure 2.
Word cloud. STEM education and satellite technology 

DISCUSSION
The inclusion of satellite technology in STEM education has significant advantages, but it also brings challenges 
that must be addressed to maximize its effectiveness (Flores et al., 2024). One of the main advantages is the ability 
to provide students with access to accurate and current data about space and the Earth, making scientific and 
mathematical concepts more tangible and relevant (Zapata et al., 2021). The possibility of working with satellite data 
allows students to observe phenomena such as climate change, urbanization, and biodiversity directly, connecting 
theory with practice (Benavidez-Silva et al., 2024). 
In this context, Yáñez-Cajo et al. (2021) point out that space technology is a challenge for educational institutions 
and organizations, as it requires specialized people and the necessary technology to generate additional value from 
unmanaged information. In addition to this, the research by Pombo et al. (2017) agrees that it is important to consider 
the issue of temporalities to develop a curriculum that helps students see geographical space as an ever-changing 
social creation characterized by diverse and complex interactions.
Likewise, the study by León-Paredes et al. (2024) shows that the purpose of these STEM education initiatives is to 
lay the foundations for future space ventures by encouraging the acquisition of information, both theoretical and 
practical, that will enable better monitoring of the progress and execution of more complex scientific research. For their 
part, Rodríguez-Silva and Alsina (2023) state that teaching students to think critically and creatively in all disciplines 
is important for STEM curricula because it helps them face the challenges of a dynamic and unpredictable future, 
driving technological and technical advances to enhance national economic competitiveness. It also encompasses 
personal skills, such as the capacity for critical thinking and the unique development of creativity and literacy (Bracho 
et al., 2023; Buitrago et al., 2022).
Despite the benefits, it must be recognized that the effective implementation of these technologies depends mainly 
on the available infrastructure (Gómez & Álvarez, 2020). In many schools, especially regions with limited resources, 
the lack of access to advanced technological tools and data platforms represents a considerable obstacle (Cabrera-
Calle & Ochoa-Encalada, 2021). In addition, teachers require specialized training to use these tools effectively 
(Jaramillo et al., 2020). 
Likewise, Pinto (2022) agrees that STEM methodology is very promising in many areas of education, including 
encouraging students to actively engage with and critically evaluate scientific concepts, using interdisciplinary 
educational resources, incorporating science and technology into early childhood education, and fostering 
collaboration between teachers and students (Arabit-García et al., 2023; Chiliquinga et al., 2024; Macancela-Coronel 
et al., 2020). With the strategic implementation and a commitment to constant updating, STEM education and satellite 
technology can be key catalysts in preparing students for the challenges of the future and promoting sustainable and 
innovative development in various areas (Jiménez et al., 2021; Mateos-Núñez et al., 2020).

CONCLUSIONS
Satellite technology offers enormous potential to enrich STEM education, providing students with tools to explore 
space and understand scientific and environmental phenomena globally. Educational projects incorporating satellite 
technology increase students’ motivation and interest in science and technology and foster the development of key 
skills for the future, such as the ability to work with complex data, critical thinking, and problem-solving.
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In short, the future of STEM education looks promising if satellite technology continues to be effectively integrated into 
educational programs to improve learning in science and technology and prepare students to face future challenges. 
To this end, it is essential to continue promoting education and training in these disciplines, ensuring that all students 
have access to the necessary tools to explore and understand the world around them.
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