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Summary 

Through this document, it was possible to analyze the main characteristics of the volume of 

scientific production regarding the study of the variables Higher Education and the challenges of 

artificial intelligence. A bibliometric analysis was proposed to analyze details such as Year of 

Publication, Country of Origin of the publication, Area of Knowledge in which the published 

research is carried out and the Type of Publication most frequently used by the authors of each 

document published in high-impact journals indexed in the Scopus database during the period 

between 2017 and 2022. Among the main findings, it was possible to determine that, for the 

execution of the different research methodologies, the report of 307 scientific documents related to 

the study of the trends and challenges faced by higher education in the integration of artificial 

intelligence was achieved. The maximum number of publications made in a year was 105 papers 

submitted in 2022. The country of origin of the institutions that reported the highest number of 

records in Scopus was China with 47 documents. The area of knowledge with the greatest influence 

at the time of executing the research projects that resulted in scientific publications was Computer 

Science with 183 documents. Finally, the type of publication most frequently used to publicize 

findings from the analysis of the aforementioned variables was Session Papers, which represented 

42% of the total scientific production. 
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1. Introduction: 

Higher education is constantly evolving and adapting to the emergence of new disruptive 

technologies. One of the biggest challenges you face today is how to effectively integrate and 

manage artificial intelligence (AI) into your processes and student development. AI offers 

significant potential to transform higher education, from personalizing learning to automating 

administrative tasks. 

However, implementation also presents challenges that must be properly addressed to ensure 

positive outcomes. One of the biggest challenges is the need to adapt curricula and teaching 

methods to integrate AI effectively. Educators must be prepared to teach students the basics of AI, 

its applications, and its ethical implications. In addition, educational programs should develop skills 
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that complement AI capabilities, such as critical thinking, complex problem solving, and creativity. 

Another important challenge is the constant updating of the skills required in the labour market. 

AI is rapidly changing the job landscape, which means college graduates must acquire new skills to 

stay relevant. Educational programs must adapt to develop skills that AI cannot replace, such as 

strategic thinking, emotional intelligence, and adaptability. In addition, AI raises ethical and social 

issues that need to be addressed. These include questions about privacy, algorithmic bias, and the 

impact of automation on employment. Educators and institutions should encourage critical 

reflection and debate on these issues and prepare students for the ethical dilemmas that arise from 

the use of AI. In summary, higher education faces major challenges related to artificial intelligence. 

However, if properly addressed, these challenges can become opportunities to harness the potential 

of AI and improve the quality and relevance of higher education in an increasingly digital and 

automated world. For this reason, this article seeks to describe the main characteristics of the 

compendium of publications indexed in the Scopus database related to the variable Higher 

Education and the challenges of artificial intelligence as well. As the description of the position of 

certain authors affiliated with institutions, during the period between 2017 and 2022. 

 

2. General objective 

Analyze from a bibliometric approach, the characteristics in the volume of scientific production 

related to Higher Education and the challenges they face when implementing artificial intelligence, 

registered in Scopus during the period 2017-2022. 

 

3. Methodology 

This article is carried out through a mixed orientation research that combines the quantitative and 

qualitative method. 

On the one hand, a quantitative analysis of the information selected in Scopus is carried out under a 

bibliometric approach of the scientific production corresponding to the study of Higher Education 

and the challenges they face when implementing artificial intelligence. On the other hand, examples 

of some research works published in the area of study indicated above are analyzed from a 

qualitative perspective, starting from a bibliographic approach that allows describing the position of 

different authors against the proposed topic. 

It is important to note that the entire search was performed through Scopus, managing to establish 

the parameters referenced in Figure 1. 
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3.1 Methodological design 

            

Data collection was executed from the Search tool on the Scopus website, where 307 publications 

were obtained from the choice of the following filters:   

TITLE-ABS KEY ( artificial  AND intelligence,  AND higher  AND education,  

AND challenges )  AND  ( LIMIT-TO ( PUBYEAR ,  2022 )  OR  LIMIT-

TO ( PUBYEAR ,  2021 )  OR  LIMIT-TO ( PUBYEAR ,  2020 )  OR  LIMIT-

TO ( PUBYEAR ,  2019 )  OR  LIMIT-TO ( PUBYEAR ,  2018 )  OR  LIMIT-

TO ( PUBYEAR ,  2017 ) )  

 Published documents whose study variables are related to the study of Higher 

Education and Artificial Intelligence. 

 Works published in journals indexed in Scopus during the period 2017-2022. 

 No distinction by country of origin 

 Without distinction in areas of knowledge. 

 Regardless of type of publication. 

3.1.2 Phase 2: Construction of analysis material 

The information collected in Scopus during the previous phase is organized and subsequently 

classified by graphs, figures and tables as follows:  

 Co-occurrence of Words. 

 Year of publication. 

 Country of origin of the publication. 

 Area of knowledge. 

 Type of Publication. 

3.1.3 Phase 3: Drafting of conclusions and outcome document 

In this phase, we proceed with the analysis of the results previously yielded resulting in the 

determination of conclusions and, consequently, the obtaining of the final document.  

 

4. Results  

4.1 Co-occurrence of words 

 Figure 2 shows the co-occurrence of keywords found in the publications identified in the Scopus 

database. 



HIGHER EDUCATION AND THE CHALLENGES OF ARTIFICIAL INTELLIGENCE: period between 2017 and 2022 

 
 Section A-Research paper 

138 

Eur. Chem. Bull. 2023,12(7), 135-147 

 

Figure 2.  Co-occurrence of words 

Source: Own elaboration (2023); based on data exported from Scopus. 

Artificial Intelligence was the most frequently used keyword within the studies identified through 

the execution of Phase 1 of the Methodological Design proposed for the development of this article. 

Higher Education is also among the most frequently used variables, associated with variables such 

as Students, Teachers, Digital Transformation, Big Data. Importantly, higher education  is a level of 

education that follows secondary education and prepares students for professional careers or for 

academic research. It is a crucial period in the development of a person's skills and knowledge, as it 

offers opportunities for personal growth, the acquisition of specialized skills and the exploration of 

areas of interest. Artificial intelligence is transforming the way people are taught and learned. 

Educators must adapt curricula and teaching methods to incorporate AI tools and technologies 

effectively, giving students the skills needed to interact with these technologies critically and 

ethically. 
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4.2 Distribution of scientific production by year of publication 

 Figure 3 shows how scientific production is distributed according to the year of publication.  

 

Figure 3.  Distribution of scientific production by year of publication. 

Source: Own elaboration (2023); based on data exported from Scopus 

 

Among the main characteristics evidenced by the distribution of scientific production by year of 

publication, a level of number of publications registered in Scopus is notorious in the years 2022, 

reaching a total of 105 documents published in journals indexed in said platform. This can be 

explained thanks to articles such as the one entitled "Artificial intelligence in STEM education: 

paradigmatic changes in research, education and technology" this article aims at AI in education 

(AIED) with a particular focus on research, practice and paradigmatic technological changes of 

AIED in recent years. The 23 chapters of this edited collection trace AIED paradigm shifts in 

STEM education, discussing how and why paradigms have changed, explaining how and in what 

ways AI techniques have ensured the changes, and imagining where the next generation of AIED is 

headed. The new era. As a whole, the book illuminates the major paradigms of AI in STEM 

education, summarizes the improved AI techniques and applications used to enable the paradigms, 

and discusses AI-enhanced teaching, learning, and design in STEM education. It provides an 

adapted educational policy so that professionals can better facilitate the application of AI in STEM 

education. This book is a must-read for researchers, educators, students, designers, and engineers 

who are interested in the opportunities and challenges of AI in STEM education.(Ouyang, 2022) 
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4.3 Distribution of scientific production by country of origin 

 Figure 4 shows how scientific production is distributed according to the nationality of the authors.  

 

Figure 4.  Distribution of scientific production by country of origin. 

Source: Own elaboration (2023); based on data provided by Scopus. 

 

Within the distribution of scientific production by country of origin, records from institutions were 

taken into account, establishing China, as the country of that community, with the highest number 

of publications indexed in Scopus during the period 2017-2022, with a total of 47 publications in 

total. In second place, the United States with 42 scientific papers, and India ranking third presenting 

to the scientific community, with a total of 30 papers among which is the article entitled 

"Application and perspective of digital technology in personalized precision nutrition" whose scope 

of study focuses on the digital system of monitoring and evaluation of diet quality established 

through the integration of multiple bases Nutritional and health data leads to a scientific and 

effective assessment of overall diet quality. Wearable devices and chemical sensors have made 

nutrition assessment more efficient. Digital and precise nutrition developed for different populations 

and different diseases is performed. Nutrition education has been carried out rapidly with the 

popularization of "Internet+", new media and application software. The various intelligent digital 

technologies have progressively penetrated the field of dietetics and have enhanced personalized 

health management. In addition, digital nutrition technologies in China still face many challenges 

from theory to practice. How to promote scientific and technological innovation in digital nutrition 

to stimulate and improve people's nutritional health is the main task facing nutrition science today. 

This article will briefly introduce the digital nutrition survey and evaluation, digital nutrition 

intervention, and smart nutrition education, in order to provide a baseline for realizing national 

nutrition and health by digital means.(Zheng J.L, 2022) 

 

4.4 Distribution of scientific production by area of knowledge 
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 Figure 5 shows the distribution of the elaboration of scientific publications from the area of 

knowledge through which the different research methodologies are implemented. 

 

Figure 5.  Distribution of scientific production by area of knowledge. 

Source: Own elaboration (2023); based on data provided by Scopus. 

 

Computer Science was the area of knowledge with the highest number of publications registered in 

Scopus with a total of 183 documents that have based their methodologies Higher Education and 

the challenges they face when implementing artificial intelligence. In second place, Social Sciences 

with 108 articles and Engineering in third place with 102. The above can be explained thanks to the 

contribution and study of different branches, the article with the greatest impact was registered by 

the Computer Science area entitled "Artificial Intelligence and Learning Futures: Critical Narratives 

of Technology and Imagination in Higher Education"  (Popenici, 2022)Higher Education explores 

the implications of the adoption of artificial intelligence in higher education and the challenges to 

building a sustainable rather than dystopian education. As AI becomes integral to both pedagogy 

and cost-effectiveness in today's colleges and universities, a critical discourse on these systems and 

algorithms is urgently needed to reject their potential to enable surveillance, control, and 

oppression. This book examines the development, risks, and opportunities inherent in AI in 

education and curriculum design, the problematic ideological assumptions of intelligence and 

technology, and the evidence base and ethical imagination needed to responsibly implement these 

learning technologies in a way that ensures quality and sustainability. . Leaders, administrators, and 
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faculty, as well as technologists and designers will find these provocative and accessible ideas 

deeply applicable to their research, decision-making, and concerns. 

4.5 Type of publication 

In the following graph, you will observe the distribution of the bibliographic finding according to 

the type of publication made by each of the authors found in Scopus.  

 

Figure 6.  Type of publication. 

Source: Own elaboration (2023); based on data provided by Scopus. 

 

The type of publication most frequently used by the researchers referenced in the body of this 

document was the Session Paper with 42% of the total production identified for analysis, followed 

by Journal Article with 39%. Chapter of the Book are part of this classification, representing 7% of 

the research papers published during the period 2017-2022 in journals indexed in Scopus. In this 

last category, the one entitled "a thematic review on the implementation of heptalogy in 

universities" stands out. This study used publications from 2016 to 2020 from databases such as 

Web of Science, Scopus, ACM Library, Science Direct, Emerald Insight, Taylors & Francis Online, 

as well as the alternative database Google Scholar. Search efforts resulted in a total of 23 articles 

that can be systematically analysed according to preferred reporting elements for systematic reviews 

and meta-analysis (PRISMA). By using ATLAS. ti 8 as a tool, this review has five main themes, 

namely, (i) ICT; (ii) Blended Learning; (iii) Activities outside the classroom; (iv) Distance 

Education and; v) Related to the Module or Curriculum. The results showed that heutagogy is an 

appropriate approach that can be applied in this era and that it is recommended to implement this 

approach during this COVID-19 season. Finally, at the end of this research, a series of 

recommendations for future scholars will be discussed.(Hairi, 2022) 

5. Conclusions 

Through the bibliometric analysis carried out in the present research work, it was established that 

China was the country with the largest number of records published for the variables Higher 

Education and the challenges of artificial intelligence with a total of 105 publications in the Scopus 

database. Similarly, it was established that the application of theories framed in the area of 

Computer Science, were the most frequently used in measuring the impact generated by the 

implementation of artificial intelligence and its challenges in the integration of higher education, the 

greatest challenges is to ensure that AI is used ethically and responsibly in higher education. This 
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means ensuring the privacy and security of student data and avoiding discrimination when using AI 

algorithms in admissions or assessment processes. It is important to establish clear policies and 

regulations to govern the use of AI in higher education and promote transparency and accountability 

of educational institutions. Another challenge is ensuring that AI improves, not replaces, the quality 

of education. While AI can automate certain tasks and processes, it cannot completely replace the 

human interaction and personalized experience of higher education. It is critical that institutions 

find the right balance between technology and traditional instruction, and harness the potential of 

AI to enable more personalized and adaptive learning, while maintaining the central role of 

educators and the development of important human skills. In addition, implementing AI in higher 

education requires significant investments in technology infrastructure, faculty and staff training, 

and digital resources. This can present a financial challenge for many institutions, especially those 

with limited resources. There is a need to bridge this digital divide and ensure that all institutions 

and students have equal access to the tools and resources needed to make the most of AI in higher 

education. 
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