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Abstract

The intersection between Atrtificial Intelligence (Al) and STEM education has become a growing area
of interest. Although several studies have addressed Al in educational contexts, few have offered a
comprehensive overview of its relationship with STEM fields. Therefore, the aim of this article is to
examine the evolution of academic research in this area through a scientometric approach. A
systematic search was conducted in the Scopus and Web of Science databases, focusing on
publications that include the terms “STEM,” “education,” “artificial,” and “intelligence.” The results
highlight two main phases: an initial period of gradual growth and a recent phase of rapid expansion
and consolidation. The analysis includes annual publication trends, geographical distribution by
country, journal impact, and author productivity. These findings provide educators, researchers, and
policymakers with a clearer understanding of the current landscape and the main contributors to the
development of AI-STEM education.
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Resumen

La interseccion entre la Inteligencia Artificial (IA) y la educacion STEM se ha convertido en un
campo de interés creciente. Aunque diversos estudios han abordado la presencia de la IA en contextos
educativos, pocos han ofrecido una vision integral sobre su relacion con las areas STEM. Por ello, el
objetivo de este articulo es examinar la evolucion de la investigacion académica en esta tematica a
partir de un enfoque cienciométrico. Se realiz6 una busqueda sistematica en las bases de datos Scopus
y Web of Science, enfocada en publicaciones que incluyeran los términos “STEM”, “educacion”,
“inteligencia” y “artificial”. Los resultados evidencian dos fases principales: una etapa inicial de
crecimiento gradual y una fase reciente de expansion acelerada y consolidacion. El andlisis incluye
las tendencias anuales de publicacion, la distribucion geogréfica por pais, el impacto de las revistas y
la productividad de los autores. Estos hallazgos permiten ofrecer a educadores, investigadores y
tomadores de decisiones una comprension mas clara del panorama actual y de los principales aportes
en el desarrollo de la educacion AI-STEM.

Palabras claves: STEM, IA, Educacion, aprendizaje, tendencias, perspectivas

1. Introduction

The convergence between Artificial Intelligence (Al) and STEM education has become a key
point of educational innovation. Increasingly, educators and researchers agree that it is
essential to prepare students for a world progressively automated by emerging technologies,
including Al [1]. In this process of digital transformation, Al is beginning to play an
increasingly relevant role in teaching and learning within the STEM field [2].

Al-based tools offer significant opportunities to personalize instruction, enhance problem-
based learning, and enrich curriculum development. As highlighted by [3], the integration of
Al not only redefines how we access and process information, but also fosters educational
innovation and demands new skills from students. In other words, its integration highlights
the importance of adaptability, critical thinking, and creativity, which has led governments
and institutions in various countries to invest in Al literacy and teacher training.

However, despite its growing presence, the academic field that connects Al with STEM
education has not yet been fully explored. While there are reviews addressing the role of Al
in education or in STEM disciplines, most of them focus on specific topics, such as Al
literacy at the primary and secondary levels, without offering a more global perspective. [2].
emphasize that until recently there was no comprehensive review representing the current
landscape and research trends in this thematic intersection. Nor have there been scientometric
analyses that trace the evolution of this field, identify its foundational works, structural
contributions, and the most recent emerging studies.

This article seeks to fill that gap through a scientometric analysis that visualizes the
development of research in Al and STEM education. To this end, relevant publications were
collected from the Web of Science (WoS) and Scopus databases, and analyzed using the
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"Tree of Science” (ToS) methodology [4]. This classification allows the identification of
historical milestones, central conceptual approaches, and current research fronts. The
ultimate goal is to offer a clear map of the main trends that can guide educators, researchers,
and policymakers toward the most influential and promising lines within the AI-STEM field.

2. Methodology

This study was conducted using a scientometric approach to analyze the scientific output
related to the convergence between EDUCATION, STEM, and Al. A systematic search was
carried out in the Scopus and WoS databases, internationally recognized for their high-quality
coverage of scientific literature [5], [6], [7]. The search strategy used the keywords “stem,”
“education,” “artificial,” and “intelligence” in the document titles. Various types of
publications were included—scientific articles, books, book chapters, and conference
proceedings—allowing for a broad and representative view of the state of the art in this
thematic intersection. Publications were retrieved from the Scopus and WoS databases, with
the search focused on the terms “stem,” “education,” “artificial,” and “intelligence,” which
enabled the collection of a significant number of publications linking STEM education with
Al. The results are presented in Table I.

29 ¢¢

Table I. Search parameters used in both databases.

Parameter Web of Science | Scopus
Range 2004-2024
Date April 3, 2025
Document Type Paper, book, chapter, conference proceedings
( TITLE-ABS-KEY (Stem ) AND TITLE-ABS-KEY ( education ) AND TITLE-
Words ABS-KEY (artificial ) AND TITLE-ABS-KEY (intelligence)
Results 958 794
Total 1618
Wos+Scopus)

With the selected documents, relevant data were collected, such as title, abstract, keywords,
authors, institutional affiliations, and DOI. This information was organized into a structured
database that facilitated subsequent analysis [4], [8], [9], [10]. The main objective was to
examine how the relationship between STEM education and Artificial Intelligence has
developed in the academic literature. For the analysis of connections between countries, the
software Gephi was used. This tool enables the visualization of links within the publication
set through network graphs. These visualizations made it possible to identify research
communities, key authors in the field, and regions with the highest scientific output,
providing a clearer view of the current landscape and research dynamics on the topic.
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Figure 1. Database search criteria and results.
3. Results

Scientific Annual Production

Figure 2 shows the evolution of scientific production and its impact in terms of citations
between 2004 and 2024. The graph reveals a progressive increase in both the total number of
publications (red line) and the number of accumulated citations (purple line), with
particularly notable growth starting in 2017. The highest number of citations was recorded in
2020, reaching a total of 5,920, while the peak in publications occurred in 2023, with 504
documents registered. The vertical bars reflect the distribution of scientific production in the
Scopus (green) and WoS (orange) databases, showing a sustained increase across both
platforms. It is worth noting that the number of publications rose from just 1 in 2004 to 298
in 2024, representing a 29,70% increase over two decades. These results suggest the
strengthening and consolidation of the analyzed thematic area, as evidenced by both the
growing research interest and its impact on the scientific literature.
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Total Scientific Production vs. Total Citations
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Figure 2. Total Scientific Production vs. Total Citations

Initial Period (2004-2016)

The total number of publications during this period was 123, with an average of 9.46
publications per year. The number of publications increased from 1 in 2004 to 24 in 2016,
resulting in an average annual growth rate of 28.24%. The total number of citations was
6,326, with an average of 486.62 citations per year—significantly lower than in the expansion
period. The most cited paper of this period presents a platform called ASSISTments to
improve the student learning experience in classrooms [11].

Expansion Period (2017-2024)

During this period, a total of 1,309 publications were recorded, with an average of 163.63
publications per year. The number of publications rose from 49 in 2017 to 504 in 2024,
resulting in an average annual growth rate of 39.75%. The total number of citations was
28,715, with an average of 3,589.38 citations per year, indicating higher academic output and
impact. A further detail within this period is that from 2017 to 2019, Scopus (green bar) led
in scientific production, while from 2020 to 2024, WoS (yellow bar) became the leading
database in terms of scientific output.

Country Analysis

Table Il presents the scientific output of the 10 countries with the highest contribution and
influence in the field of STEM Education and Artificial Intelligence, enabling an analysis of
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variables such as productivity (based on the number of published articles), impact (based on
citation count), and quality (measured by Scimago quartile rankings). The United States leads
in production with 577 publications, representing 23.08% of the total, establishing it as the
main content generator in this field. This leadership is also reflected in its impact, with 18,307
citations (5.8%), indicating strong influence and visibility per published article, followed by
China with 10,625 citations (3.37%).

Table Il. Countries with the greatest contribution to STEM education and artificial
intelligence research, scientific production, citations and quartile distribution

Country Production Citation Quality
Count | % Count | % Q1 Q2 Q3 Q4

Usa 577 23.08 | 18307 5.8 243 48 18 8
China 355 14.2 10625 3.37 212 34 12 12
Japan 90 3.6 7899 2.5 62 9 5 0
Germany 88 3.52 9427 2.99 50 6 2 3
India 82 3.28 5314 1.68 28 8 5 6
United 77 3.08 | 8825 2.8 51 4 3 3
Kingdom

Italy 67 2.68 7255 2.3 33 5 1 3
Spain 60 2.4 1477 2.37 32 1 3 3
Australia 57 2.28 6120 1.94 34 4 1 0
Malaysia 52 2.08 3286 1.04 23 9 4 2

Source: Self-prepared.

In terms of quality, the United States also ranks first with 243 publications in top-tier journals,
followed by China with 212. These results position the United States as the leader in
production, a benchmark in impact, and a major contributor to high-quality scientific output,
followed closely by China. Japan and Germany make moderate contributions, while countries
such as India show significant production with lower impact, and the United Kingdom stands
out for a high proportion of Q1 publications relative to its overall output (66.23%). Overall,
the data reveal a concentration of scientific leadership in the United States and China,
alongside a growing presence from Asian and European countries.

Recent research from the United States demonstrates how ChatGPT can enhance the grading
process while providing outstanding results in student feedback [12]. Additionally, a study
conducted by researchers in China compares the effectiveness of ChatGPT and human
collaborators in supporting student learning [13]. The findings indicate that both human and
Al-assisted collaboration contribute to a greater understanding of academic topics.
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Figure 3. Collaboration network by countries for STEM Education and Al research

Journal Analysis

Table 11l presents the scientific production of the 10 most relevant journals in terms of
contribution and output on the topics of STEM Education and Artificial Intelligence. It
includes the number of articles found in WoS and Scopus, as well as the combined total
(excluding duplicates), the SJR (Scimago Journal Rank), the h-index, and the corresponding
quartile according to the Scimago classification. The ranking of the journals shows a range
from 14 to 72 total publications, with a noteworthy observation that in 6 out of the 10 journals
there is a higher concentration of publications indexed in Scopus. This indicates a slightly
broader coverage of the literature on STEM Education and Artificial Intelligence within this
database.
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Table I11. Top ten journals

H_
Journal SN Wos | Scopus | Total | SJR | Index | Quartile
Asee Annual Conference And
Exposition, Conference | 21535965 0 72 72 |0.200 43 —
Proceedings
International  Journal Of | 15604292,
Artificial  Intelligence In | 15604306 | 53 9 54 | 1960 68 Q1

Education

Lecture Notes In Computer
Science (Including Subseries
Lecture Notes In Artificial
Intelligence  And  Lecture
Notes In Bioinformatics)
Proceedings - Frontiers In
Education Conference, Fie

03029743,

lel13aag | O | 33 | 33 |0352] 499 | Q2

15394565 0 30 30 0211 | 49 -

Communications In | 18650929,

Computer And Information | 18650937 0 25 25 10182 | 75 Q4
Science

leee Access 21693536 20 4 21 |0.849 | 290 Q1
Education And Information

Technologies 13602357 17 9 17 |1.654 | 97 Q1
Frontiers In Education 2504284X | 16 10 16 |0.650| 55 Q2

Acm International
Conference Proceeding Series i 0 16 16 10191 ) 164 -
Lecture Notes In Networks | 23673370,
And Systems 23673389

0 14 14 |0.166 | 48 Q4

Source: Self-prepared.

The journal with the highest number of publications in the fields of STEM Education and
Artificial Intelligence is the ASEE Annual Conference and Exposition, Conference
Proceedings. However, it does not have a particularly significant h-index, which suggests
that the journal does not hold a high level of prestige regarding publications related to these
fields. In contrast, the journal Lecture Notes in Computer Science (including the subseries
Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics) has the highest
h-index among the top journals, with a value of 499, and is classified within quartile Q2. This
contrast highlights an important distinction between publication volume and scholarly
impact: while the ASEE Proceedings may serve as a frequent outlet for disseminating
research, particularly through conference presentations, its influence in terms of long-term
citations and academic recognition appears limited. Meanwhile, Lecture Notes in Computer
Science, despite publishing fewer articles in this specific domain, demonstrates far greater
academic visibility and impact. This suggests that quality and influence, as measured by
bibliometric indicators like the h-index, do not necessarily correlate with quantity of
publications, and reinforces the need to evaluate journals not just by output, but also by their
role in shaping the scholarly conversation.
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The average h-index of the leading journals is 138.8, a figure largely influenced by high-
impact publications such as Lecture Notes in Computer Science (h-index = 499), IEEE
Access (h-index = 290), and ACM International Conference Proceeding Series (h-index =
164), all of which exceed 150 points and reflect a strong bibliometric impact of these topics
in the field.

Regarding quartile rankings, a varied distribution is observed. While some journals, such as
Lecture Notes in Computer Science, are placed in quartile Q2 and present high SJR values,
others, such as Communications in Computer and Information Science, are classified in
quartile Q4. This diversity suggests a dual trend in the dissemination of knowledge and the
impact of both fields within the scientific community.

A representative example in the literature is the work by Williams et al., which explores three
Al literacy curricula designed for middle school students. These programs—centered on
active learning, ethical integration, and technological accessibility—were implemented in
virtual workshops with positive results, both in technical understanding and critical reflection
on the social impact of Al. Through activities like basic programming and discussions on
algorithmic bias, students developed key skills that go beyond mere technical proficiency
[14].

Other highly cited studies also provide valuable insights. One of them presents the use of
interactive learning agents as tools that allow educators without programming experience to
build intelligent tutors, thus democratizing the development of personalized educational
systems [15]. Another proposes a structured curriculum for secondary education in Europe,
designed to be implemented without prior knowledge, and positively evaluated over a three-
year period across various school contexts [16].

Additionally, there are studies that delve into cognitive and collaborative aspects of Al-
supported learning. One investigates how real-time attention monitoring can enhance the
effectiveness of intelligent educational systems, particularly by intervening when distractions
or negative emotional states are detected [17]. Another highlights a platform that involves
active participation from students and teachers in co-creating educational content, relying on
adaptive algorithms and continuous feedback as engines for improvement [18].

Figure 4 illustrates the journal citation network, the community distribution diagram, and the
node-link graph over time. The citation network highlights three main clusters of journals:
The first group concentrates on studies investigating the implementation of artificial
intelligence in STEM education to enhance personalized instruction, intelligent tutoring, and
student engagement [19]. The second group reflects interdisciplinary efforts that link Al with
broader educational transformations, such as reprogramming traditional learning models and
promoting innovation in teaching practices [20]. The third cluster includes publications
focused on theoretical frameworks and teacher perspectives regarding the integration of Al
tools in higher education institutions [21].
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Figure 4. Network of major collaboration between journals, divided into focus communities

Conclusions

The results of the scientometric analysis reveal sustained and structural growth in academic
output concerning the intersection of STEM Education and Artificial Intelligence,
particularly after 2017. This consolidation reflects a global interest in adapting educational
systems to an increasingly automated environment, where Al stands out as a cross-cutting
technology with emerging applications in both teaching and learning assessment [22], [23]
(;). Influential studies further demonstrate that Al not only optimizes educational processes
but also opens new pedagogical opportunities through adaptive learning and computational
thinking [24].

Recent research has increasingly incorporated ethical and collaborative frameworks, marking
an evolution in curriculum design. Some works emphasize the need to align Al literacy with
international competency standards, such as those promoted by UNESCO, ensuring that Al
education is not only technical but also humanistic and critical [25], [26], [27]. Moreover,
there is a growing interest in the role of Al within interdisciplinary contexts—particularly in
health, sustainability, and bioinformatics—where the convergence of science, technology,
and education demands integrated approaches [28], [29].

Despite the thematic richness found, some limitations remain. First, while progress has been
made in the design of Al-based educational tools, challenges persist related to equitable
access, teacher training, and algorithmic transparency. Second, although Al is increasingly
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used in automated assessment and formative feedback processes [30], [31], further empirical
studies are needed to validate these implementations at scale. Future research could focus on
evaluating the real impact of these developments in diverse school settings, emphasizing
mixed methods that combine quantitative analysis with case studies.

References

[1]). Park, T. W. Teo, A. Teo, J. Chang, J. S. Huang, and S. Koo, “Integrating artificial
intelligence into science lessons: teachers’ experiences and views,” Int. J. STEM Educ., vol.
10, no. 1, Oct. 2023, doi:  10.1186/s40594-023-00454-3.  Available:
http://dx.doi.org/10.1186/s40594-023-00454-3

[2]Y. Yang, W. Sun, D. Sun, and S. Z. Salas-Pilco, “Navigating the Al-Enhanced STEM
education landscape: a decade of insights, trends, and opportunities,” Res. Sci. Technol.
Educ., pp. 1-25, Jul. 2024, doi: 10.1080/02635143.2024.2370764. Available:
http://dx.doi.org/10.1080/02635143.2024.2370764

[3]A. Okada, T. Sherborne, G. Panselinas, and G. Kolionis, “Fostering transversal skills
through open schooling supported by the CARE-KNOW-DO pedagogical model and the
UNESCO AI Competencies Framework,” Int. J. Artif. Intell. Educ., Mar. 2025, doi:
10.1007/s40593-025-00458-w. Available: http://dx.doi.org/10.1007/s40593-025-00458-w

[4]S. Robledo, L. Valencia, M. Zuluaga, O. A. Echeverri, and J. W. A. Valencia, “tosr: Create
the Tree of Science from WoS and Scopus,” J. Sci. Res., vol. 13, no. 2, pp. 459-465, Aug.
2024, doi: 10.5530/jscires.13.2.36. Available: https://jscires.org/article/7422/

[5]K. M. Romero Villareal and M. C. M. Murgas, “Antimicrobial potential of secondary
metabolites: AScientometric review,” Interfaces, vol. 7, no. 2, 2024, Available:
https://revistas.unilibre.edu.co/index.php/interfaces/article/view/12712

[6]S. D. M. Onate and A. F. T. Herazo, “Agrivoltaic systems: a contribution to
sustainability,” Interfaces, vol. 7, no. 2, 2024, Available:
https://revistas.unilibre.edu.co/index.php/interfaces/article/view/12713

[7]A. J. B. Berrocal and D. M. C. Rizo, “Scientometric analysis of the relationship between
artificial intelligence and data engineering: Trends,collaboration, and evolution,” interfaces,
vol. 7, no. 2, 2024, Available:
https://revistas.unilibre.edu.co/index.php/interfaces/article/view/12714. [Accessed: Jul. 22,
2025]

[8]S. Valencia, M. Zuluaga, M. C. Florian Pérez, K. F. Montoya-Quintero, M. S. Candamil-
Cortes, and S. Robledo, “Human gut microbiome: A connecting organ between nutrition,
metabolism, and health,” Int. J. Mol. Sci.,, vol. 26, no. 9, Apr. 2025, doi:
10.3390/ijms26094112. Available: http://dx.doi.org/10.3390/ijms26094112

Articulo de Investigacién. Maria Antonia Diaz—Mendoza, Jorge Eliecer - Gdmez — Godmez, Emiro De
La Hoz — Franco.


http://dx.doi.org/10.1186/s40594-023-00454-3
http://dx.doi.org/10.1080/02635143.2024.2370764
http://dx.doi.org/10.1007/s40593-025-00458-w
https://jscires.org/article/7422/
https://revistas.unilibre.edu.co/index.php/interfaces/article/view/12712
https://revistas.unilibre.edu.co/index.php/interfaces/article/view/12713
http://dx.doi.org/10.3390/ijms26094112

Revista de Ingenierias Interfaces, Vol 8 (1) Enero-Junio 2025. ISSN 2619-4473 E-ISSN 2619-4465, pp
1-14.

[9]S. Robledo, D.-C. Gil-Silva, E.-J. Villegas-Jaramillo, and C. Osorio, “Examining the role
of monetary incentives and tie strength in mediating satisfaction and word of mouth in
multilevel marketing companies: an entrepreneurial marketing perspective,” J. Res. Mark.
Entrep., Mar. 2025, doi: 10.1108/jrme-07-2023-0117. Available:
http://dx.doi.org/10.1108/jrme-07-2023-0117

[10]S. Robledo, B. Arias, C. Garcia, I. Durley-Torres, and M. Zuluaga, ‘“Margaret:
Streamlining research productivity analysis in Colombia with an R package for GrupLAC
integration,” Issu. Sci. Technol. Libr.., no. 108, Nov. 2024, doi: 10.29173/istl2777. Available:
http://dx.doi.org/10.29173/ist|2777

[I1]N. T. Heffernan and C. L. Heffernan, “The ASSISTments ecosystem: Building a
platform that brings scientists and teachers together for minimally invasive research on
human learning and teaching,” Int. J. Artif. Intell. Educ., vol. 24, no. 4, pp. 470-497, Dec.
2014, doi: 10.1007/s40593-014-0024-x. Available: http://dx.doi.org/10.1007/s40593-014-
0024-x

[12]G.-G. Lee, E. Latif, X. Wu, N. Liu, and X. Zhai, “Applying large language models and
chain-of-thought for automatic scoring,” Computers and Education: Artificial Intelligence,
vol. 6, no. 100213, p. 100213, Jun. 2024, doi: 10.1016/j.caeai.2024.100213. Available:
http://dx.doi.org/10.1016/j.caeai.2024.100213

[13]T. Li, Y. Ji, and Z. Zhan, “Expert or machine? Comparing the effect of pairing student
teacher with in-service teacher and ChatGPT on their critical thinking, learning performance,
and cognitive load in an integrated-STEM course,” Asia Pac. J. Educ., vol. 44, no. 1, pp. 45—
60, Jan. 2024, doi: 10.1080/02188791.2024.2305163. Auvailable:
http://dx.doi.org/10.1080/02188791.2024.2305163

[14]R. Williams et al., “Al + ethics curricula for middle school youth: Lessons learned from
three project-based curricula,” Int. J. Artif. Intell. Educ., vol. 33, no. 2, pp. 1-59, Aug. 2022,
doi: 10.1007/s40593-022-00298-y. Available: http://dx.doi.org/10.1007/s40593-022-00298-

y

[15]N. Matsuda, W. W. Cohen, and K. R. Koedinger, “Teaching the teacher: Tutoring
SimStudent leads to more effective cognitive tutor authoring,” Int. J. Artif. Intell. Educ., vol.
25, no. 1, pp. 1-34, Mar. 2015, doi: 10.1007/s40593-014-0020-1. Available:
http://dx.doi.org/10.1007/s40593-014-0020-1

[16]F. Bellas, S. Guerreiro-Santalla, M. Naya, and R. J. Duro, “Al curriculum for European
high schools: An embedded intelligence approach,” Int. J. Artif. Intell. Educ., vol. 33, no. 2,
pp. 399-426, Jun. 2023, doi:  10.1007/s40593-022-00315-0.  Available:
http://dx.doi.org/10.1007/s40593-022-00315-0

[17]S. K. D’Mello, “Giving eyesight to the blind: Towards attention-aware AIED,” Int. J.
Artif. Intell. Educ., vol. 26, no. 2, pp. 645-659, Jun. 2016, doi: 10.1007/s40593-016-0104-1.
Available: http://dx.doi.org/10.1007/s40593-016-0104-1

Articulo de Investigacién. Maria Antonia Diaz—Mendoza, Jorge Eliecer - Gdmez — Godmez, Emiro De
La Hoz — Franco.


http://dx.doi.org/10.1108/jrme-07-2023-0117
http://dx.doi.org/10.29173/istl2777
http://dx.doi.org/10.1007/s40593-014-0024-x
http://dx.doi.org/10.1007/s40593-014-0024-x
http://dx.doi.org/10.1016/j.caeai.2024.100213
http://dx.doi.org/10.1080/02188791.2024.2305163
http://dx.doi.org/10.1007/s40593-022-00298-y
http://dx.doi.org/10.1007/s40593-022-00298-y
http://dx.doi.org/10.1007/s40593-014-0020-1
http://dx.doi.org/10.1007/s40593-022-00315-0

Revista de Ingenierias Interfaces, Vol 8 (1) Enero-Junio 2025. ISSN 2619-4473 E-ISSN 2619-4465, pp
1-14.

[18]N. T. Heffernan et al., “The future of adaptive learning: Does the crowd hold the key?,”
Int. J. Artif. Intell. Educ., vol. 26, no. 2, pp. 615-644, Jun. 2016, doi: 10.1007/s40593-016-
0094-z. Available: http://dx.doi.org/10.1007/s40593-016-0094-z

[19]X. Zhai and J. Krajcik, Eds., Uses of artificial intelligence in STEM education. Oxford
University PressOxford, 2024. doi: 10.1093/0s0/9780198882077.001.0001. Available:
http://dx.doi.org/10.1093/0s0/9780198882077.001.0001

[20] M. Brouillette, “Guide, don’t hide: reprogramming learning in the wake of AL”
Nature, vol. 633, no. 8028, pp. S1-S3, Sep. 2024, doi: 10.1038/d41586-024-02837-0.
Available: http://dx.doi.org/10.1038/d41586-024-02837-0

[21]T. Murugan, K. Periasamy, and A. M. Abirami, Adopting artificial intelligence tools in
higher education. New York: CRC Press, 2024. doi: 10.1201/9781003469315. Available:
http://dx.doi.org/10.1201/9781003469315

[22]GBD 2021 Nervous System Disorders Collaborators, “Global, regional, and national
burden of disorders affecting the nervous system, 1990-2021: a systematic analysis for the
Global Burden of Disease Study 2021,” Lancet Neurol., vol. 23, no. 4, pp. 344-381, Apr.
2024, doi: 10.1016/S1474-4422(24)00038-3. Available: http://dx.doi.org/10.1016/S1474-
4422(24)00038-3

[23]D. E. Neafsey et al., “Mosquito genomics. Highly evolvable malaria vectors: the
genomes of 16 Anopheles mosquitoes,” Science, vol. 347, no. 6217, p. 1258522, Jan. 2015,
doi: 10.1126/science.1258522. Available: http://dx.doi.org/10.1126/science.1258522

[24]N. Goernitz, M. Kloft, K. Rieck, and U. Brefeld, “Toward supervised anomaly
detection,” J. Artif. Intell. Res., vol. 46, pp. 235-262, Feb. 2013, doi: 10.1613/jair.3623.
Available: http://dx.doi.org/10.1613/jair.3623

[25]L. Casal-Otero, A. Catala, C. Fernandez-Morante, M. Taboada, B. Cebreiro, and S.
Barro, “Al literacy in K-12: a systematic literature review,” Int. J. STEM Educ., vol. 10, no.
1, Apr. 2023, doi: 10.1186/s40594-023-00418-7. Available:
http://dx.doi.org/10.1186/s40594-023-00418-7

[26]L. C. Erickson and E. D. Thiessen, “Statistical learning of language: Theory, validity,
and predictions of a statistical learning account of language acquisition,” Dev. Rev., vol. 37,
pp. 66-108, Sep. 2015, doi: 10.1016/j.dr.2015.05.002. Available:
http://dx.doi.org/10.1016/].dr.2015.05.002

[27]CNCB-NGDC Members and Partners, “Database resources of the National Genomics
Data Center, China National Center for Bioinformation in 2023,” Nucleic Acids Res., vol. 51,
no. D1, pp. D18-D28, Jan. 2023, doi: 10.1093/nar/gkac1073. Available:
http://dx.doi.org/10.1093/nar/gkac1073

Articulo de Investigacién. Maria Antonia Diaz—Mendoza, Jorge Eliecer - Gdmez — Godmez, Emiro De
La Hoz — Franco.


http://dx.doi.org/10.1007/s40593-016-0094-z
http://dx.doi.org/10.1093/oso/9780198882077.001.0001
http://dx.doi.org/10.1038/d41586-024-02837-0
http://dx.doi.org/10.1201/9781003469315
http://dx.doi.org/10.1016/S1474-4422(24)00038-3
http://dx.doi.org/10.1016/S1474-4422(24)00038-3
http://dx.doi.org/10.1126/science.1258522
http://dx.doi.org/10.1613/jair.3623
http://dx.doi.org/10.1186/s40594-023-00418-7
http://dx.doi.org/10.1016/j.dr.2015.05.002
http://dx.doi.org/10.1093/nar/gkac1073

Revista de Ingenierias Interfaces, Vol 8 (1) Enero-Junio 2025. ISSN 2619-4473 E-ISSN 2619-4465, pp
1-14.

[28]N. A. ElSayed et al., “12. Retinopathy, neuropathy, and foot care: Standards of care in
diabetes-2023,” Diabetes Care, vol. 46, no. Suppl 1, pp. S203-S215, Jan. 2023, doi:
10.2337/dc23-S012. Available: http://dx.doi.org/10.2337/dc23-S012

[29]K. W. Murch, S. J. Weber, K. M. Beck, E. Ginossar, and I. Siddiqi, “Reduction of the
radiative decay of atomic coherence in squeezed vacuum,” Nature, vol. 499, no. 7456, pp.
6265, Jul. 2013, doi: 10.1038/nature12264. Available:
http://dx.doi.org/10.1038/nature12264

[30]P. Humar, M. Asaad, F. B. Bengur, and V. Nguyen, “ChatGPT is equivalent to first-year
plastic surgery residents: Evaluation of ChatGPT on the Plastic Surgery In-Service
Examination,” Aesthet. Surg. J., vol. 43, no. 12, pp. NP1085-NP1089, Nov. 2023, doi:
10.1093/asj/sjad130. Available: http://dx.doi.org/10.1093/asj/sjad130

[31]GBD 2021 Fertility and Forecasting Collaborators, “Global fertility in 204 countries and
territories, 1950-2021, with forecasts to 2100: a comprehensive demographic analysis for the
Global Burden of Disease Study 2021,” Lancet, vol. 403, no. 10440, pp. 2057-2099, May
2024, doi: 10.1016/S0140-6736(24)00550-6. Available: http://dx.doi.org/10.1016/S0140-
6736(24)00550-6

[32] M. D. P. R. Puentes, C. J. Parada, y J. L. L. Pabon, "Estructuras desglosadas de trabajo
(EDT) en la gestion de alcance de proyectos de desarrollo de software," Revista Colombiana
de Tecnologias de Avanzada (RCTA), vol. 1, no. 39, pp. 51-58, 2022.

[323 C. J. Medina-Barahona, G.A. Mora, C. Cavache-Pabon, J. A. Salazar-Castro, H. A.
Mora-Paz, & D. Mayorca-Torres, “Propuesta de arquitectura ot orientada a la creacion de

prototipos para su aplicacion en plataformas educativas y de investigacion”. Revista
Colombiana de Tecnologias de Avanzada, Vol. 1, No. 39, pp. 118-125, 2022.

Articulo de Investigacién. Maria Antonia Diaz—Mendoza, Jorge Eliecer - Gdmez — Godmez, Emiro De
La Hoz — Franco.


http://dx.doi.org/10.2337/dc23-S012
http://dx.doi.org/10.1038/nature12264
http://dx.doi.org/10.1093/asj/sjad130

