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RESUMEN

The frequent changes in university education have been structurally disrupted by the incorporation of artificial intelligence (Al),
through the use and application by students and professors in the teaching-learning process. The objective was to analyze
and interpret the results of artificial intelligence in university education and assess its contributions in the period from 2019 to
2023. The method was applied systematic and bibliometric review to answer the specific research questions, using clear,
systematic and replicable search methods; A universe of 917 publications indexed in Scopus, WoS and PubMed was accessed
and a sample of 59 scientific articles was selected. The results indicate that most of the publications have been carried out in
China, followed by Spain and the United States, there is also evidence of little collaboration between researchers, dispersion
in specific topics and isolation in small networks. In universities, the application of artificial intelligence tools is evidenced, in
their correct use for the development of deep learning with the activation of higher cognitive processes in students, who require
the pedagogical guidance of teachers trained in this subject.

ABSTRACT

Frequent changes in university education have been structurally disrupted by the incorporation of artificial intelligence (Al),
through the use and application by students and professors in the teaching-learning process. The objective was to analyze
and interpret the results of artificial intelligence in university education and assess its contributions in the period from 2019 to
2023. The method was applied systematic and bibliometric review to answer the specific research questions, using clear,
systematic and replicable search methods; a universe of 917 publications indexed in Scopus, WoS and PubMed was accessed
and a sample of 59 scientific articles was selected. The results indicate that most of the publications have been made in China,
followed by Spain and the United States; there is also scarce collaboration among researchers, dispersion in specific topics
and isolation in small networks. In universities, there is evidence of the application of artificial intelligence tools, in their correct
use for the development of deep learning with the activation of higher cognitive processes in students, who require the
pedagogical guidance of teachers trained in this subject.

KEYWORDS - KEYWORDS
Artificial intelligence; college education; teaching; learning; research.
Inteligencia artificial; educacion universitaria; ensefianza; aprendizaje; investigacion.
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1. Introduction

Technological progress has transformed global behaviors and habits, especially in
communication, interaction, and information consumption, thanks to Information and
Communication Technologies (ICTs) that are now an integral part of daily life. In this context,
there is a need for the world's educational systems to evolve and, in particular, for
universities to adapt to the social trends and practices of the moment (Bozkurt et al., 2021).

In this context, Artificial Intelligence (Al) is one of the concepts with exponential
development in recent months, in different fields of human knowledge, including education.
Al originated in 1950 and was first implemented in 1956. It was conceived as computer
systems that perform cognitive tasks similar to human mental ones, including machine
learning, natural language processing, data mining, neural networks, and problem-solving
algorithms. (King, 2023; Kit et al., 2021; Rangel-de Lazaro & Duart, 2023).

Al has the potential to be used in different areas of science; In the field of education, it
contributes to the automation of administrative, pedagogical tasks, support within the
classroom for students and teachers. In addition, outside the school environment, it serves
as support for the performance of academic work for both (Fennel-Lucena et al., 2019).
However, on the academic side, it is still not contributing to the development of higher
thinking such as critical thinking, problem-solving, creativity, and knowledge management
(Bates et al., 2020); in university education, there is a lack of critical reflection on: the
pedagogical, ethical, metacognitive, evaluation and academic integrity implications (Bozkurt
et al., 2021; Khosravi et al., 2022); likewise, in education there is a lot of concern about
generative Al around teaching, learning, originality and plagiarism as ethical considerations
for a more connected world in the field of education (Chatterjee & Dethlefs, 2023; Lim et al.,
2023).

In university higher education, Als must be taken full advantage of, developing precise
and specific language, in order to understand how Al-powered technologies affect the
dynamics of teaching and learning processes (Bearman et al., 2023).

The advancement of Al and emerging computing technologies such as: quantum
computing, wearable devices, robots, sensing devices, wireless devices, and 5G, can be
used for teaching, learning, and educational management (Gwo-Jen et al., 2020).

The teaching of Al got its start in college education, when advanced programming
educators struggled to convey ideas and concepts to K-12 students about syntax-based
programming (Kit et al., 2021), along these lines, educational software that incorporates
artificial intelligence techniques is more frequently used with the intention of strengthening
the teaching and learning process (Bates et al., 2020).

Universities must address Al in accordance with the socio-technical changes produced
by transformations in the perception of authority and the capacity for action in the academic
field (Bearman et al., 2023); it also deals with it from a dystopian point of view (present today),
facing the challenges, opportunities and utopian (near future), assimilating the exponential
growth of technology and the increase in the capacity of Al, which challenges labor practices
and plays a fundamental role in the evolution of society (Bearman et al., 2023; Carson 2019;
Moscardini et al., 2022).

The application of Al in higher education offers opportunities such as using Al-based
learning models to ethics in their application, including: assessing student performance,
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investigating the effectiveness of Al systems, re-evaluating existing educational theories,
the importance of using big data analytics, as well as collaboration between humans and Al
systems (Gwo-Jen et al., 2020).

Some university professionals are concerned that many students misuse Al tools for
plagiarism, academic integrity, or misuse data in research (Bockting et al., 2023 cited in
Crawford et al., 2023); however, university professors must be willing to generate new ways
of learning (Crawford et al., 2023) adapting their style of teaching, assessment and
development of teaching materials.

Al in universities affects: teaching, learning, teaching-learning process, educational
management and research itself, to know it the following questions are posed: What is the
annual production, the distribution by countries and sources that publish about the research?;
What is the relationship between the titles, keywords of the author and the abstract of the
articles? What is the temporal relevance of the keywords in the context of the study? How
does collaboration between authors occur and the frequency of citation of the articles
investigated? What is the contribution of Al to teaching, learning, teaching-learning process,
educational management, and research in universities between 2019 and 20237

To achieve the above, two objectives are proposed: 1. To analyze and interpret the
bibliometric results of the biblioshiny on artificial intelligence in university education and 2.
To evaluate the contribution of Al to teaching, learning, teaching-learning process,
educational management and research in universities between 2019 and 2023.

2. Methodology

The purpose of the systematic and bibliometric review is to answer specific questions,
through clear, systematic and replicable search methods, to identify the sources of
information, reducing bias in selection (Arévalo et al., 2021; Lame, 2019). This is followed
by a process of extracting and coding data from studies to synthesize findings and project
knowledge that can be applied in practice.

3.1. Search strategy

The search was carried out with descriptors in English related to artificial intelligence,
performing an advanced search in the international databases: Scopus, WOS and PubMed,
using Boolean operators AND and OR, being the search algorithm: ("Artificial Intelligence"
OR "Machine Learning" OR "Intelligent Tutoring Systems" OR "expert systems" OR
"Machine Intelligence") AND ("Higher Education" OR "Institutions of Higher Education" OR
"University Education" OR "Higher Education" Science Education"), the combination of
operators and specific constraints yielded 484 papers in Scopus, 288 in WOS, and 145 in
PubMed, for a total of 917 papers.
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3.2.

Inclusion and Exclusion Criteria

The inclusion criteria were precisely defined: 1) articles published between 2019 and
2023; 2) availability in English and Spanish; 3) access to the full text; 4) articles exclusively
on university education or university higher education; 5) varied geographical origin and 6)
open access.

On the other hand, the exclusion criteria were based on 1) documents not relevant to
the research topic; 2) duplicates in databases; 3) theoretical, systematic, qualitative, and
proposed review articles; 4) languages other than English and Spanish; 5) retracted
scientific article; 6) Articles outside the years covered by the study. After these processes,
Figure 1 excluded 858 documents and included 59 articles suitable for analysis.

3.3. Data collection

The data collection process was divided into five stages:

1.

Initial collection: Scopus, WOS and PubMed articles were accessed, initially
obtaining 917 documents. 60 duplicates were eliminated, and a review of titles and
abstracts was conducted, resulting in the exclusion of 676 articles. At the end of this
stage, there was a set of 181 articles.

Extraction and formatting: We extracted 99 articles from Scopus, 77 from WOS
in bibtex or. bib format, and 5 from PubMed in .txt format. These documents were
processed in the Rstudio tool, generating a file with a. Rpro;.

Data integration: The bibliometrix (biblioshiny) file with. Rproj to export an Excel
file that will integrate the information from the three databases.

Exhaustive analysis: The articles were downloaded and read carefully in their
entirety. Following this detailed analysis, 122 documents were excluded for reasons
detailed in the PRISMA diagram.

Final selection and analysis: 59 articles were kept as a sample for analysis. These
documents were quantitatively processed using the bibliometrix (biblioshiny) tool. In
addition, a thorough and detailed reading of each article was carried out to develop
a matrix of categories related to the objectives of the study.
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Figure 1

Exclusion and inclusion process
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3. Analysis and results

3.1. Quantitative bibliometric analysis

The research focuses on scientific articles published between 2019 and 2023 in Table
1, specifically on the relationship between artificial intelligence and university education. A
total of 59 documents were selected according to strict quality criteria, identified in
prestigious databases such as Scopus, WOS, and PubMed. Despite the short period
considered, 204 keywords used by the authors were found. The lack of research carried out
by a single author is remarkable, indicating the need to foster collaboration between
researchers worldwide.

Table 1

Main Information

Description

Results

Time Frame

Sources (magazines)
Documents

Average Document Age
Average citations per document
References

More Keywords (ID)

Author's Keywords (DE)
Authors

Single-author papers

Co-authors per document

Percentage of international co-authorship

2019-2023
43

59

0,78

2.797
1485

111

204

191

3.46
22.03

Note: Source: Data from biblioshiny

Figure 2

Annual production

Articles
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The representation of the production of articles per year in Figure 2 shows that
research activity was mainly concentrated between 2020 and 2023, with the last year
being the most prominent, with 28 articles identified during the consultation in the
databases on October 6 and 7. In contrast, the year 2020 had a reduced production,
with only one article identified, and no relevant documents were found for the year 2019.

Figure 3

Scientific production by country
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Figure 3 shows the geographical distribution of scientific production on the topic under
investigation. China leads with a difference of 15 articles with respect to Spain, which in turn
surpasses the United States by 6 articles. The differences between the other countries are
minimal, with variations of just 1 article.

Figure 4

Sources of publish. Bradford's Law
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Figure 4 presents Bradford's law of dispersion, analyzing the growth of articles
published in journals indexed in databases such as Scopus, WOS, and PubMed. In the
highlighted gray area, a ranking of the 7 most prolific journals is shown, with a publication
ranging from 2 to 5 articles. For example, the International Journal of Educational
Technology in Higher Education leads with 5 articles, followed by Sustainability (Switzerland)
with 2. In addition, to the right, there is a long line indicating that 36 journals have contributed
1 article each on the topic under investigation.

Figure 5

Relationship between titles, author's keywords, and abstract
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Figure 5 shows three columns representing the key fields of the articles investigated,
with connecting lines of different thicknesses. The first column (T1_TM) highlights keywords
such as "artificial intelligence" repeated 50 times, followed by "education" with 40. In the
Author Keywords (ED) column, "artificial intelligence" is the most recurrent with 626
occurrences, followed by "higher education" with 436. In the summaries column (AB_TM),
"students" is repeated 322 times and "learning" 261 times, while "results" is the least used
with 72 repetitions. A significant relationship between "artificial intelligence" and "higher
education" is observed in the titles and abstracts of the articles investigated.
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Figure 6

Relevance and time density of keywords
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Figure 6 presents four quadrants that indicate the relevance and degree of keyword
development. In quadrant one, the word "analytics" shows less relevance and development.
In quadrant two, "higher education" and "system" have less relevance but a higher degree
of development, with potential to stand out in future research. Quadrant three highlights
keywords such as "artificial intelligence," "students," and "machine learning," suggesting
importance but less development. In the fourth quadrant, "educational development" and
"higher education" are relevant and dense terms, promoting future research. Other keywords
such as "education", "teachers", "technology" and "achievements" may also be relevant for
future research, generating new trends in the area.

Figure 7 shows keywords extracted from the articles analyzed. "Artificial intelligence" (8
times) stands out, followed by "students" (4 times) and "analytics", "education”, "student"
and "technology" (3 times each). Other words have fewer repetitions. It is important to note
that the most frequent word is part of one of the variables investigated in this study.
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Figure 7
Word cloud used by the authors
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Figure 8
Collaboration between authors and the frequency of citation of articles
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Figure 8 shows the cooperative relationships between authors in research, with colors
representing clusters and nodes representing authors. A predominant network with key
nodes such as ilic m, kuleto v and lianu c is highlighted, suggesting a strong collaboration
between several authors. In addition, there are two additional networks and several smaller
ones formed by two authors. This visualization indicates a limited number of collaborative
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networks worldwide on the topic, highlighting the need to strengthen collaboration among
researchers in this field.

Figure 9

Co-citation Network
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Figure 9 shows colored clusters representing groups of authors citing others within the
same cluster. For example, in the orange cluster we can see authors who cite chassignol m
2018 and others who also cite it. This is repeated in the red and purple clusters, indicating
co-citation patterns that reflect trends and areas of interest in research. It would be valuable
to analyze these clusters to identify topics of common interest, relationships between
research and influential authors.

3.2. Qualitative bibliometric analysis

Table 2
Al's Contribution to the Categories of University Education

Author(s) Application
Teaching
(Faraj, 2022) Artificial intelligence can help students develop the skills of the future; it is

necessary for universities to implement Al in teaching to help students

achieve their goals.
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Author(s) Application

(Ramallal et al., Information and communication technologies with artificial intelligence (ICT-
2022) Al), seen from the perspective of virtual training with artificial intelligence
(FVIA), are considered emerging tools with the potential to enrich teaching

at all levels.

(Nikonova et al., The use of mobile applications in language teaching is advancing and
2023) showing effectiveness even without artificial intelligence algorithms;
however, it is suggested to use it in the education systems of higher

institutions.

(Guan et al., 2021) The mental state of teachers favors the academic level and the teaching

capacity, based on the management of artificial intelligence.
Learning

(Huang et al., The efficacy of different Al-based self-regulated learning strategies in a

2022) game-based learning environment was evaluated.

(lli¢ et al., 2021) Serbian universities have implemented artificial intelligence to encourage
analytical learning and greater student engagement during the educational

process.

(Lietal., 2021) The application of a higher education system based on artificial intelligence
must be analyzed in detail to ensure effective learning.

(Walczak & Universities need to prepare students for continuous learning, and artificial

Cellary, 2023) intelligence can help.

(Kelly et al., 2023) Generative Al tools are transforming higher education, ensuring the

academic integrity of students.

(Chaudhry et al.,, The implementation of artificial intelligence through ChatGPT in higher
2023) education has the potential to improve student learning and academic

performance.

and(Wang, 2023)  Artificial intelligence can help students learn languages in a personalized and

collaborative way.

(Currie et al., 2023) Artificial intelligence through GPT3.5 could be adopted to enrich student

learning in medical imaging.

(Nazari et al, The Al-powered Grammarly tool app enhances the learning of academic
2021) writing in the English language.
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Author(s) Application

(Yang et al., 2023) The application of gamified artificial intelligence educational robots (AIERs)

provides information, evaluation, and personalized feedback during learning.

(Ananthi & Arul, Using the Random Forest method powered by the XGBoost algorithm,
2023) students believe that online learning is most effective when every student
receives the lecture, regardless of the number of students present in the

virtual classroom.

(Elkhodr et al.,, Undergraduate and graduate ICT students saw ChatGPT as a valuable and
2023) engaging tool for learning, showing a lot of interest in employing artificial

intelligence.

(Al-Abdullatif et al., The positive influence of the Bashayer chatbot system, as an artificial
2023) intelligence-based tool, to improve learning motivation among graduate
students.

(Algahtani, 2023) The application of artificial intelligence through machine learning makes

learning in electronic environments more flexible.

(Wang et al., 2022) He believes that student-centered content design can help students learn Al
concepts without the limitations of programming syntax, questions, and

practical learning tasks.

(Zhu & Ren, 2022) Artificial intelligence plays an important role in learning because it is related

to the understanding of content and teaching methods.
Teaching — Learning

(Leoste et al, Emerging technologies (ETs) have the potential to transform teacher

2021) teaching and student learning.

(Kuleto et al., Atrtificial intelligence can provide individualized learning experiences for
2021) students and teachers to tailor their teaching methods and strategies.

(Chiu, 2023) Teachers must be willing to co-learn those who learn the most have the

facility to teach and develop greater learning using generative Al.

(Essel et al., 2022) The chatbot (Al) in education generated high student satisfaction by
providing instant feedback, generating a positive change in the teaching, and

learning process.

(Bucea-Manea- Artificial intelligence personalizes the learning process, making a significant
Tonig et al., 2022)  contribution to teaching.
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Author(s) Application

(McGrath et al., University professors showed low levels of understanding about artificial
2023) intelligence, they need to have more training to use them in teaching;

thinking that it could serve as a support for students.

(Kelly et al., 2023) The ethical use of generative artificial intelligence (GenAl) in academic
activity and student learning; teaching practice, teaching and assessment

with their benefits and limitations.
Educational Management

(Quy etal., 2023) Al is an inevitable trend in higher education, requiring an effort from

institutions to overcome legal, technological, and organizational challenges.

(Grabinska et al., Artificial intelligence is forcing universities to adapt their curricula and

2021) teaching methods, developing new skills to succeed in the future.

(Benhayoun- Higher education needs to align academic training in Al with market needs
Sadafiyine & Lang, and provide teachers with an overview of learning outcomes in their subjects.
2021)

(OQuyang et al., The proposal of an integrated approach to Al and feedback encouraging
2023) personalized learning and the implications between the development of Al
models and educational application.

(Almaraz-Lopez et University students' interest in artificial intelligence is greater, and there is a
al., 2023) need to provide Al training in all disciplines, to use them in a safe and

responsible way.

(Wang et al., 2021) Universities established Al decision systems to help solve complex decision-

making problems with the participation of professors.

(Gupta & Mishra, Predictive analytics models must have large samples and have the

2022) participation of teachers and act as predictors of students' academic
performance.

(Tominc & It proposes practical guidelines for educators, focused on enhancing

RoZman, 2023) students' preparation for Al, adapting curricula to integrate essential skills

into today's work landscape.

(Dealer, 2022) University institutions make the decision to invest in intelligent tutoring
systems, technologies, and artificial intelligence, for the digital training of

teachers and students.
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Author(s) Application

(Jiao et al., 2022) The Al-based quantitative prediction model can be used to assess and
predict learning performance, class participation, and student performance

online.

(Chiu, 2023) Curricula should be reformulated in initial teacher training, incorporating
generative artificial intelligence in the classroom, being a new literacy for

teacher teaching.

(Romero- The acceptance of ChatGPT artificial intelligence by university students
Rodriguez et al., leads to a rethinking of teacher training, learning, research, and educational

2023) practice in higher education.

(Rezapour & Universities should provide face-to-face, synchronous, and asynchronous
Elmshaeuser, classes facilitating learning in a healthy way and working on the financial
2022) aspect of students in order to avoid economic stress.

(Afzaal et al., 2023) The Al-based approach paves the way for intelligent learning systems that
automatically provide students with effective, data-driven recommendations.

(Subirats et al., Itwas possible to determine student profiles, with artificial intelligence; They
2023) were very relevant to change the habits of the students, proposing

gamification strategies.

(Martin-Nufiez et Higher education institutions and curriculum designers can consider Al to

al., 2023) create more impactful designs and learning experiences.

(Mahmmod et al., The proposed model seeks to enable academic organizations to improve the
2022) academic performance of their students using artificial intelligence.

(llieva et al., 2023) An analysis on the influence of intelligent chatbots on university education
reveals that many students recognize their educational potential and have

employed them.

(Ruiz-Rojas et al., It highlights the relevance of using generative artificial intelligence tools and
2023) instructional design matrices to improve virtual classrooms and enrich the

learning process.

(Sanabria-Z et al., Merging physical and digital environments offers a route to investigate hybrid
2023) achievements in pedagogy in an agile and competitive way and integrate Al

into learning management systems.

Pixel-Bit. Revista de Medios y Educacion, 70, 97-122 | 2024 | https://doi.org/10.12795/pixelbit.106336 PAGINA | 111



https://doi.org/10.12795/pixelbit.106336

Author(s) Application

(Saadé et al., It highlights the need to develop training in 10T and Al, through institutional
2023) policies that offer financial support and services, to effectively integrate it into

teaching practice.

(Akiba & Fraboni, Academic advisors could leverage generative Al tools, such as ChatGPT, to

2023) address professional challenges for elementary school teachers.

(Rahman, 2022) The findings highlight institutional challenges and student concerns such as
the expansion of information technology infrastructure geographically and a
government budget review to strengthen digital infrastructure in higher

education.

(Cetinkaya et al., The Cubic Support Vector (SVM) machine produces results that can
2023) motivate educators and parents to propel students toward careers in

programming.

(Chan, 2023) It proposes a framework of policies for the ecological education of artificial
intelligence for integration in university environments, through pedagogy,
governance, and operability, which guarantee the ethical use of Al in

university teaching.

(Ko¢-Januchta et The study highlights that books enriched with artificial intelligence facilitate
al., 2022) more meaningful learning with less mental effort.

(Mohd et al., 2022) With chatbots, a new model was sought, which would allow users to ask
frequently asked questions on academic and university topics, which are

used in administration and customer service.

(Bamatraf et al., There are considerable ethical concerns about the social implications that

2021) artificial intelligence can generate, in terms of job loss and job changes.
(Parapadakis, The successes of artificial intelligence in the industry can help in a variety of
2020) problem areas in education, providing some useful insights.

(Artiles-Rodriguez ~ The use of conversational virtual agents as a tool to tutor university students'
et al., 2021) work, the data reveal a high level of student satisfaction with the use of
Chatbots.

Research

(Albasalah et al., There is a very strong correlation between the objectives of joint scientific
2022) research between professors and university students of health sciences and

humanities in university centers.
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Author(s) Application

(Samuel, Chubb, et Ethics in this research should be based on public health, focusing on justice,
al., 2021) population well-being, and equity rather than just protecting individuals from

potential research risks.

(Samuel, It has been shown that research can be hindered by the stakeholders to
Diedericks, et al., whom the research is disseminated, which can have implications for the

2021) social responsibility of research and the political environment.

4. Discussion

The review of the scientific literature on artificial intelligence applied to education
includes key categories that we consider as regularities in the management of the training
process of students. Such categories are learning, teaching, teaching-learning process,
educational management and research.

In relation to learning, Al is easily applied by students at the educational levels that
comprise basic education and higher education; However, it occurs at the level of
information search, developing basic cognitive processes such as knowing and
understanding oriented to superficial learning, characterized by freeing oneself from the task
with minimal effort, although giving the feeling of complying with what is required; In contrast
to the higher cognitive processes such as analyzing, synthesizing, evaluating, and creating,
typical of deep learning, they would be unlikely to be developed autonomously by the student
(Biggs & Tang, 2011). This type of learning requires a meaningful and adequate approach
to the task, an appropriate background of knowledge, a high conceptual level and a well-
structured one; requiring the pedagogical work of the teacher to use Al as a medium in
education and extended reality as effective methodologies (lli¢ et al., 2021).

The personalization of learning is one of the main opportunities offered by Al, with the
student being the one who actively participates in the choice of educational content, in
search strategies according to their specific needs (Jiménez-Garcia et al., 2024). Similar
studies on Al in a game-based learning environment with positive outcomes (Huang et al.,
2022) and gamification (Yang et al., 2023), with systems such as the gamified artificial
intelligence educational robot (GAIER), which simulates virtual teachers, who interact with
students by providing information, evaluation and personalized feedback during learning;
They significantly improve student performance and motivation.

In the teaching category, Al represents a challenge for the training of teachers so that
they have the pedagogical and digital skills implied by innovation in teaching methods and
the use of numerous tools that make up the broad concept of Al applied to education. For
Russel quoted in (UNESCO, 2023), generative artificial intelligence, is an excellent aid for
teachers due to its ability to provide content and dialogue with students; however, its
development has to be controlled and supervised. The same author maintains, referring to
the teacher, that, "his work will change, but we will always need teachers"; they will also
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need to be familiar with the advancement of the latest Al technologies and how to effectively
integrate them into their teaching practices (Alenezi et al., 2023).

As for the teaching and learning process, after the launch of ChatGPT at the end of
2022, it quickly spread to students and teachers to find a space for controversy in
classrooms in schools and universities. The speed with which generative Al technologies
are being incorporated into education systems in the absence of controls, standards, or
regulation is alarming; For this reason, a guide was published to regulate Al in education,
some of the guidelines being to establish an age limit of 13 years for the use of artificial
intelligence in classrooms, to adopt data protection and privacy regulations, and to offer
specific training to teachers, among others (UNESCO, 2023).

In education management, schools and universities need informed advice on how to
interact with Al, as they argue (Quy et al., 2023) referring to this inevitable trend in higher
education to overcome legal, technological, and organizational challenges; the 44
recommendations, grouped into different themes: planning Al in education policies; Al for
education management and delivery; Al to support teaching and teachers, among other
topics (UNESCO, 2019).

University authorities have to make the decision to implement the conditions to integrate
Al into the training of professionals, through intelligent tutoring systems, technologies and
artificial intelligence, which promote digital training for teachers and students (Dealer, 2022).
Other institutional challenges such as the expansion of information technology infrastructure
at the geographic level, connectivity at the country and universal level; technical training and
government budget allocation to strengthen digital infrastructure in higher education
(Rahman, 2022).

In relation to research, generative Al tools are having a huge impact on education and
research, because they can generate text, images, video, music, programming codes,
among others. About that (Burgos et al., 2023) They argue that we must incorporate Al as
an allied tool, and know how to use it wisely and ethically. However, they point out that the
process of researching and writing a scientific article requires the guidance and supervision
of expert human researchers to ensure the accuracy, coherence, and credibility of the
content.

5. Conclusions

A scientometric study was carried out on Al and its implications in university education,
917 publications indexed in high-impact databases such as Scopus, WoS and PubMed were
accessed, selecting a sample of 59 publications between 2019 - 2023. Most of the
publications have been made in China, followed by Spain and the United States, the source
with the highest number of articles being the International Journal of Educational Technology
in Higher Education and Sustainability (Switzerland). An aspect to highlight in the study is
the lack of collaboration between researchers, which shows dispersion in specific topics and
isolation in small networks.

In education, Al has rapidly disrupted the structures of educational institutions in terms
of educational management, governance and strategic development policies, therefore, its
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application is essential, which has generated short-term responses, but very few are being
placed on the horizon that they demand for their correct use in the training of human beings
and professionals who will be leading society in the coming years.

The different Al tools available through the internet demand the correct use for the
development of deep learning with the activation of higher cognitive processes, since the
findings show that Al helps enormously in terms of information, development of autonomous
learning and immediate feedback to students. The methodology of teaching will change, but
we will always need teachers.
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Introduccion

Decir que las aplicaciones tecnoldgicas estan relacionadas con la primera infancia es quedarse corto.

La primera infancia es un estadio de desarrollo que mejora la vida escolar. Es la etapa mas importante
para cambiar la vida futura de un nifio. La educacién de un nifio empieza en casa.

La tecnologia determina la calidad de la educacién temprana de un individuo. La educacién infantil
mejora los conocimientos, las habilidades y desarrolla la personalidad y la actitud de los nifios. Sobre
todo, la tecnologia en la primera infancia afecta la familia del nifio.

Un niflo con un alto grado de ayudas tecnoldgicas aumenta su capacidad de desarrollo.

En este monografico sobre la importancia de las aplicaciones tecnoldgicas relacionadas con la
primera infancia, discutiremos su valor en la escuela y la familia.
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To say that Technology applications related to early childhood is an understatement.

Early childhood is a weapon to improve school life. It is the most important stage for changing future
lives. A child's education begins at home.

Technology certainly determines the quality of an individual's early education. Early childhood
education improves knowledge, skills and develops personality and attitude of children. Most
notably, early childhood technology affects a child's family.

A child with a high level of technological aids increases their developmental capacity.

This monograph on the importance of technology applications related to early childhood will tell you
about its value in school and family.

Alcance

El monografico Aplicaciones tecnolégicas relacionadas con la edad temprana infantil abordara
intervenciones tecnoldgicas tempranas para nifios con necesidades especiales, modelos de atencidn
integral que proporcionan servicios tecnoldgicos y apoyos de manera holistica, abordando las
necesidades del nifio y su familia de manera coordinada, avances tecnoldgicos en el diagndstico
precoz con la colaboracién de distintos profesionales (médicos, terapeutas, educadores y
trabajadores sociales), e investigaciones tecnoldgicas recientes obre educaciéon temprana

The monograph Technology applications related to early childhood will address early technology
interventions for children with special needs, integrated care models that provide technology services
and supports holistically, addressing the needs of the child and family in a coordinated way,
technology advances in early diagnosis with the collaboration of different professionals (doctors,
therapists, educators and social workers), and recent technology research on early education.

Descriptores/Lineas Tematica

e Modelos tecnoldgicos para la educacién temprana

e Guia para padres y madres sobre edad temprana

e Uso de tecnologias digitales para educacion temprana

e Educacion informatica integrada en tecnologia para la primera infancia

e Relacidn entre los antecedentes de los futuros maestros y el uso de la tecnologia en la
educacion infantil: visién comparada

e Relacidn entre los antecedentes de los futuros maestros y el uso de la tecnologia en la
educacion infantil: estudio de caso

e Comunicacién educador-cuidador a través de la tecnologia

e Aplicacién tecnoldgica para la medicion del desarrollo infantil: estudio comparado

e Aplicacién tecnoldgica para la medicion del desarrollo infantil: estudio de caso

e Revisidn de la literatura de naturaleza empirica sobre el uso de la tecnologia en la educacion
temprana

e Tecnologiay sostenibilidad en el cuidado de la educacién temprana



El desarrollo artistico en la educacién temprana con ayuda de dispositivos tecnolégicos

Los juegos y las actividades dramaticas en la educacién temprana

Mapeo bibliografico y analisis de contenido en la educacion cientifica de la primera infancia
Educacidn tecnoldgica temprana en paises europeos: estudio de caso

Uso de la realidad virtual (VR), la realidad aumentada (AR) y la realidad mixta (MR) en
educacion temprana

De la gamificacion a la IA en educacidén temprana

Aplicaciones méviles para nifios con necesidades educativas especiales.

Technology models for early childhood education

Parent’s Guide to Early Childhood

Use of digital technologies for early education

Technology-integrated computer education for early childhood

Relationship between prospective teachers' backgrounds and the use of technology in early
childhood education.

Educator-caregiver communication through technology.

Technological application for the measurement of child development: a comparative study
Technological application for the measurement of child development: case study

Review of the empirical literature on the use of technology in early education

Technology and sustainability in early childhood education care

Artistic development in early childhood education using technological devices

Games and dramatic play activities in early education

Bibliographic mapping and content analysis in Early Childhood Science Education

Early Technology Education in European countries: a case study

The use of virtual reality (VR), augmented reality (AR) and mixed reality (MR) in early
education

From gamification to Al in early education

Mobile applications for children with special educational needs.
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Norway, USA. During the study visit to the United States, she obtained a certificate for working with
children with dyslexia using the Orton Gillingham method. She has participated in many national and
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