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				Abstract

				Introduction: Artificial intelligence (AI), particularly generative AI such as ChatGPT, is influencing higher education by introducing opportunities for personalized learning and process automation. This change has led to the development of regulatory frameworks in Europe and Spain to ensure the ethical and transparent use of technology. Open access has also become a key tool for democratizing knowledge and enhancing university teaching practices. Objective: To analyze the development of research on artificial intelligence in higher education related to teaching and learning processes within the framework of open science in Spain. Method: This study conducts a systematic literature review on AI in higher education within the context of open science in Spain, following the PRISMA (2020) guidelines. The search focused on databases such as Web of Science, Scopus, Dialnet, and Scielo Spain. Selected articles were analyzed using thematic analysis techniques supported by IRaMuTeQ. Results: An analysis of 15 studies reveals a growing interest in AI in higher education, with a significant increase in 2024. Topics addressed include faculty perceptions, use of ChatGPT, AI literacy, competency development, and the need for ethical training. Quantitative and mixed-method approaches predominate. Discussion: The findings highlight the importance of establishing ethical protocols, improving inclusion, and providing tailored training, with particular emphasis on access and on developing competencies with open-access tools.

				Keywords: Higher education; artificial intelligence; open access; teaching methods; digital literacy.

				Inteligencia artificial en la práctica universitaria: una revisión sistemática de la ciencia abierta en España

				Resumen

				Introducción: La inteligencia artificial (IA), especialmente la IA generativa como ChatGPT, está influyendo en la educación superior, ofreciendo nuevas oportunidades de aprendizaje personalizado y automatización de procesos. Este cambio ha impulsado marcos normativos en Europa y España que buscan un uso ético y transparente de la tecnología. El acceso abierto también se consolida como una herramienta clave para democratizar el conocimiento y mejorar las prácticas educativas universitarias. Objetivo: Analizar el desarrollo de la investigación sobre la inteligencia artificial en la educación superior relacionada con la docencia y los procesos de aprendizaje en el marco de la ciencia abierta en España. Metodología: Se realiza 
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				comprehensive analysis of their interrelationships and implications. 

				 AI and University Education

				Artificial Intelligence (AI) is the field dedicated to developing systems capable of performing tasks that typically require human intelligence, such as learning, perception, and decision-making (Russell & Norvig, 2021). These systems interact with the world through cognitive abilities considered essentially human (Luckin et al., 2016) and function as systems that learn and execute complex tasks (Commission on the Ethics of Scientific Knowledge, 2017). Although discussions on AI began in the 1950s, a pivotal moment was the Dartmouth Conference in 1956, where the term was coined. Foundational contributions by Turing (1950), McCarthy et al. (1955), Minsky and Seymour (1969), Simon (1956), and Solomonoff (1964) laid the conceptual and technical groundwork for what would become the modern field of AI.

				Since then, the evolution of AI has been uneven, characterized by periods of significant breakthroughs followed by phases of stagnation. From 2022 onwards, the concept of Generative AI (GenAI) was consolidated, focusing on generating new content from models trained on vast datasets using technologies such as large language models (LLMs) and generative adversarial networks (GANs) (Bommasani et al., 2021; Marr, 2024). The distinguishing feature of GenAI is its capacity to generate contextually adapted, unique outputs (Muñoz Vela, 2024). A prominent example of this new digital revolution is ChatGPT, a type of 

			

		

		
			
				Introduction

				The development of artificial intelligence (hereafter, AI) is transforming higher education on a global scale. This transformation raises fundamental questions about how academic communities are responding to these changes, particularly within frameworks that promote ethical, transparent, and equitable knowledge practices in the educational sphere. In this context, our study addresses the following research question: how is the use of artificial intelligence in Spanish higher education being approached within the framework of open access, and what are its implications for university teaching practices? The objectives of this study are: (1) to identify and analyze key themes in recent research on AI in Spanish higher education; (2) to examine the opportunities and challenges posed by generative AI tools such as ChatGPT.

				 Although the broader concept of open science encompasses multiple dimensions, including open data, transparency, and reproducibility, this study focuses specifically on open access due to its direct impact on the dissemination and accessibility of academic knowledge. In recent years, artificial intelligence has expanded its use in higher education, raising debates on academic integrity, authorship, bias, and ethics. Despite the growing body of literature on artificial intelligence, open-access studies integrating AI use in higher education remain limited, particularly in the Spanish context. Existing research tends to address these dimensions separately, highlighting the lack of integrative studies and the need for a more 

			

		

		
			
				una revisión sistemática de la literatura sobre IA en la educación superior en el contexto de la ciencia abierta en España, siguiendo las directrices PRISMA (2020). La búsqueda se centra en bases de datos como Web of Science, Scopus, Dialnet y Scielo España, y los artículos seleccionados fueron analizados mediante técnicas de análisis temático con IRaMuTeQ. Resultados: El análisis de 15 estudios muestra un creciente interés en la IA en la educación superior, con un aumento significativo en 2024. Se abordan temas como la percepción docente, el uso de ChatGPT, la alfabetización en IA y el desarrollo de competencias y la necesidad de formación ética. Predominan enfoques cuantitativos y mixtos. Discusión: Los hallazgos subrayan la importancia de establecer protocolos éticos, mejorar la inclusión y ofrecer formación adaptada, en un contexto en el que es más que nunca necesario el acceso y el desarrollo de competencias con herramientas de acceso abierto.

				Palabras clave: Educación superior; inteligencia artificial; acceso abierto; métodos docentes; alfabetización digital.
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				states that AI systems must be developed and deployed to serve human needs, thus requiring respect for privacy and data protection. It also references the Ethical Guidelines for Trustworthy AI, created in 2019 by a High-Level Expert Group and officially published by the European Commission (European Commission, 2019). This group articulated seven ethical principles to ensure AI’s trustworthiness and ethical foundation. The regulation underscores the responsibility of each Member State to ensure the ethical and controlled implementation of AI systems.

				In Spain, national-level legislation on AI includes Law 15/2022, passed by the Spanish Government on July 12, 2022. Article 23 of this law addresses equal treatment and non-discrimination in AI and automated decision-making contexts. In alignment with the European framework, the law promotes the use of AI by ethical principles and fundamental rights (Gobierno de España, 2022).

				The Relevance of Open Access in University Educational Practice

				Open access and artificial intelligence maintain a bidirectional relationship. On the one hand, open access facilitates access to academic information and, therefore, can promote a better understanding of the use of AI in the Spanish university context. On the other hand, AI influences the distribution and consumption of scientific knowledge, generating new dynamics in content production and the visibility of research. Analyzing this intersection allows for a better understanding of emerging phenomena in the university ecosystem.

				Open access has emerged as a relevant framework for improving the accessibility of scholarly information (Klump et al., 2006). Its significance extends far beyond the free availability of resources, profoundly impacting research, educational practice, and efforts to foster equity and participation in academic knowledge sharing (Al-Awidi & Al-Furaih, 2023). As researchers, we argue for the importance of fostering global development in open-access research and the creation of open technologies, given their potential to enhance university-level educational practices and teaching, and for the essential role literature reviews play in this field of knowledge.

			

		

		
			
				generative AI that has gained widespread attention in the global technology sector. GPT-3 (Generative Pre-trained Transformer) is a third-generation autoregressive language model that uses deep learning to produce human-like text (Floridi & Chiriatti, 2020). More recent versions, such as GPT-4, are characterized by multimodality, including the ability to process images, analyze visual data, and perform mathematical reasoning (OpenAI, 2025).

				The emergence of generative AI, such as ChatGPT, is prompting significant developments in technology and education. This phenomenon is reshaping traditional teaching methods and offering new learning opportunities. In response to these changes, UNESCO supports educational systems that integrate AI into their curricula. It recently published specific competency frameworks for students and teachers, designed to help them understand AI’s potential and risks (UNESCO, 2024a).

				Spain and Education with AI 

				AI has notably transformed the Spanish educational model, especially since the public release of ChatGPT in late 2022. In response, national and European authorities have introduced regulations to govern its use. On June 13, 2024, the European Parliament approved Regulation (EU) 2024/1689 (European Union, 2024), establishing a legal framework to address AI-related risks while protecting citizens’ rights. The regulation encourages the innovation and educational use of AI, stating in Article 6 that such systems can enhance teaching quality and promote digital skills. However, it also identifies high-risk activities—like evaluation or admission procedures—that may threaten students’ rights or safety. Therefore, the regulation mandates transparency, understandability, and the guarantee of human oversight in all educational AI processes. In this context, Spain represents a particularly relevant case due to its alignment with European policies on artificial intelligence and open access, as well as the progressive development of regulatory and institutional frameworks in higher education.

				Another critical concern in education is the appropriate and ethical use of AI systems. The regulation issued by the European Parliament 
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				At this point, university libraries play a fundamental role in promoting a culture of open access and in cultivating the information literacy skills needed to access, use, and evaluate available resources effectively. University administrators and policymakers must develop the technological infrastructure necessary to support open-access initiatives and increase accessibility to such resources (Celaya et al., 2012).

				Method

				This study adopts a systematic literature review design, understood as a structured, transparent, and replicable research method aimed at identifying, selecting, and critically analyzing relevant studies on a specific topic (Page et al., 2021; Petticrew & Roberts, 2008). Unlike traditional narrative reviews, systematic reviews follow predefined protocols that minimize bias and ensure methodological rigor.

				The review was conducted following the PRISMA 2020 guidelines (Page et al., 2021), which provide a standardized framework for reporting systematic reviews with respect to transparency, selection process, and reproducibility.

				Although no prior protocol was registered in databases, the review process followed a predefined protocol established by the research team, including search strategy, inclusion and exclusion criteria, and procedures for study selection and analysis. The following sections describe the search strategy, inclusion and exclusion criteria, study selection process, quality assessment, and data analysis procedures.

				Search strategy

				The search strategy was designed to identify relevant empirical studies on artificial intelligence in higher education in the Spanish open-access context. Searches were conducted in four major databases commonly used in education and social sciences: Web of Science, Scopus, Dialnet, and Scielo España.

				A combination of keywords and Boolean operators was used to ensure comprehensive coverage of the topic. The main search string applied was: (“artificial intelligence” OR “AI” OR 

			

		

		
			
				The increasing international interest in open-access research and material creation lies in its ability to expand access to knowledge for a worldwide audience, eliminating the economic barriers imposed by traditional publishing models (UNESCO, 2003, 2019). This supports lifelong learning and promotes a culture of participation, collaboration, and sharing within the academic world. Open Educational Resources (OER), as a key manifestation of open access, are considered public goods with the potential to contribute to the knowledge economy in terms of learning (Cobo, 2016). In this context, non-governmental organizations such as UNESCO (2003, 2019, 2024b) recognize the fundamental role of open-access research in ensuring inclusive, equitable, and high-quality education and in supporting the free flow of ideas:

				In Ibero-America, open access in higher education offers valuable opportunities for knowledge transfer and community growth in an increasingly commercialized information landscape (Cobo, 2016). Research is needed to better understand its benefits, address challenges, and improve implementation. While key advantages—such as wider access, pedagogical benefits, and enhanced student learning—have been identified (Adil et al., 2024; Celaya et al., 2010), several obstacles persist. These include limited time to locate resources, lack of awareness about copyright, concerns over quality, technological barriers, and insufficient institutional support (Al-Awidi & Al-Furaih, 2023).

				In Spain, research on how academic communities engage with open access remains incipient (Borrego, 2022), making it essential to explore how university faculty appropriate and integrate these resources into their teaching. This includes examining strategies for overcoming barriers such as language barriers and limited access to high-quality data. Open access enriches course content by enabling access to internationally recognized research, supporting both pedagogical innovation and the diverse needs of learners (Adil et al., 2024; Borrego, 2022). It also promotes the adoption of varied methodologies, encouraging more inclusive and dynamic teaching practices in higher education contexts.
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				narrative reviews were excluded. The criterion “analyze the situation in Spain” refers to studies conducted within Spanish higher education institutions or including samples from Spain. Table 1 presents the detailed inclusion criteria applied in the review process.

				Selection process

				The study selection process followed the PRISMA 2020 guidelines and consisted of three stages: identification, screening, and eligibility.

				First, records were identified through database searches, and duplicates were removed. Second, titles and abstracts were screened to assess relevance based on the inclusion criteria. Third, full-text articles were reviewed to determine their eligibility.

				The selection process was supported by Rayyan AI, a tool designed to facilitate systematic reviews. Articles were independently reviewed by members of the research team using Rayyan AI. In cases of disagreement, inclusion decisions were discussed and resolved through consensus.

				The final sample consisted of 15 articles that met all inclusion criteria. Figure 1 presents the PRISMA flow diagram of the selection process.

			

		

		
			
				“generative AI” OR “ChatGPT”) AND (“higher education” OR “university”) AND (“Spain”).

				Searches were performed in the title, abstract, and keyword fields. The strategy was adapted to the specific requirements of each database. In Web of Science and Scopus, searches were conducted using TITLE-ABS-KEY, while in Dialnet and Scielo España, searches were adapted to available metadata fields.

				The final search was conducted between November 2024 and January 2025. The time frame (2020–2025) was selected because of the rapid development of artificial intelligence, particularly generative AI, which has expanded significantly since 2020.

				Inclusion and Exclusion Criteria	

				Inclusion and exclusion criteria were established to ensure a systematic and consistent selection of studies. These criteria were organized into four categories: (1) topical relevance, (2) methodological criteria, (3) contextual criteria, and (4) accessibility criteria.

				Only empirical studies providing relevant data aligned with the research objectives were included. Theoretical papers, essays, and 

			

		

		
			
				Table 1

				Inclusion criteria

				
					Criteria

				

				
					Keywords: “artificial intelligence” and “higher education” in the title or abstract.

				

				
					Published from 2020 to 2025.

				

				
					Classified under Social Sciences and/or Humanities.

				

				
					Written in either Spanish or English.

				

				
					Academic journal articles.

				

				
					Published in indexed journals.

				

				
					Available through open access.

				

				
					Address higher education.

				

				
					Address artificial intelligence.

				

				
					Present empirical research.

				

				
					Analyze the situation in Spain.
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				Data Analysis

				Following the tradition of qualitative research, understood as an interpretive process aimed at understanding socially constructed meanings, discourses, and experiences (Denzin & Lincoln, 2011), this study was developed in two complementary phases.First, a descriptive analysis was performed to characterize the corpus, including publication year, research objectives, methodological approaches, and key findings.

				Second, a lexical analysis was conducted using IRaMuTeQ (Ratinaud, 2024), a software tool designed for textual data analysis. The unit of analysis consisted of the full texts of the selected articles. The corpus was prepared by compiling the textual content of the studies and organizing it into two datasets (Spanish and English) due to software limitations in multilingual processing.

			

		

		
			
				Quality Assessment

				To ensure the methodological rigor of the selected studies, each article was evaluated using a rubric adapted from Margot and Kettler (2019). The evaluation considered the following criteria: (1) clarity of research objectives, (2) appropriateness of methodological design, (3) coherence between results and conclusions, and (4) relevance to the research topic.

				Each criterion was assessed on a qualitative scale (low, medium, high), enabling an overall evaluation of each study’s methodological quality. Studies were included in the final corpus only if they demonstrated adequate methodological rigor and relevance across these criteria.

				This assessment ensured that the final sample comprised studies of sufficient quality to support reliable and meaningful analysis within the scope of this review (Table 2).

			

		

		
			
				Figure 1

				PRISMA flow diagram of the review process
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				Identification

			

		

		
			
				Screening

			

		

		
			
				Included

			

		

		
			
				Records removed before screening:

				Duplicate records removed

				Rayyan (n=119)

			

		

		
			
				Records identified per database 

				(n=524)

			

		

		
			
				Records for abstract screening 

				(n=405)

			

		

		
			
				Records for full-text screening 

				(n=49)

			

		

		
			
				Final corpus of articles 

				(n=15)
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				Records excluded
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				Table 2

				Final corpus

				
					N

				

				
					Reference 

				

				
					Geographical region

				

				
					1

				

				
					Area-Moreira, M., Del Petre, A., Sanabria-Mesa, A.L. & Sannicolás-Santos, B. (2024). No todas las herramientas de IA son iguales. Análisis de aplicaciones inteligentes para la enseñanza universitaria. Digital Education Review, (46), 141–147. 

				

				
					Spain, Universidad de La Laguna (Tenerife).

				

				
					2

				

				
					Villegas-José, V. & Delgado-García, M. (2024). Educational innovation and artificial intelligence in the university: Exploring opinions of the teaching staff. Pixel-Bit. Revista de Medios y Educación, 71, 159–177. 

				

				
					Spain, Universidad de Huelva (Huelva.)

				

				
					3

				

				
					Delgado de Frutos, N., Campo-Carrasco, L., Sainz de la Maza, M. & Extabe-Urbieta, J.M. (2024). Aplicación de la Inteligencia Artificial (IA) en Educación: Los beneficios y limitaciones de la IA percibidos por el profesorado de educación primaria, educación secundaria y educación superior. RIFOP, 27(1), 207–224. 

				

				
					Spain

				

				
					4

				

				
					Raffaghelli, J.E., Rodríguez-González, M.E., Guerrero-Roldán, A.E. & Bañeres, D., 2022. Applying the UTAUT model to explain the students’ acceptance of an early warning system in Higher Education. Computers and Education, 182, 1–14. 

				

				
					Spain, UOC

				

				
					5

				

				
					Holmes, W., Iniesto, F., Anastopoulou, S. & Boticario, J.G. (2023). Stakeholder Perspectives on the Ethics of AI in Distance-Based Higher Education. The International Review of Research in 

					Open and Distributed Learning, 24(2), 96–117. 

				

				
					UK, Spain, and Ireland

				

				
					6

				

				
					Barac, M. & López-Rodríguez, M.I., (2024). How do university students integrate AI into their learning processes? European Public & Social Innovation Review, 9, 1–14. 

				

				
					Spain, Universitat de València (UV).

				

				
					7

				

				
					Lopezosa, C., Codina, L., Pont-Sorribes, C. & Vállez, M. (2023). Use of generative artificial

					 intelligence in training journalists: Challenges, uses, and training proposal. Profesional de la información, 32(4), e320408. 

				

				
					Spain and Latin America 

				

				
					8

				

				
					Chaparro-Banegas, N., Mas-Tur, A. & Roig-Tierno, N. (2024). Challenging critical thinking in education: new paradigms of artificial intelligence. Cogent Education, 11(1), 2437899.

				

				
					Spain, Universitat Politècnica de Valencia (UPV)

				

				
					9

				

				
					González-Rico, P. & Lluch Sintes, M., 2024. Empowering Soft Skills through Artificial Intelligence and Personalized Mentoring. Education Sciences, 14(7). 

				

				
					Spain

				

				
					10

				

				
					Sáez-Velasco, S., Alaguero-Rodríguez, M., Delgado-Benito, V. & Rodríguez-Cano, S. (2024). Analyzing the Impact of Generative AI in Arts Education: A Cross-Disciplinary Perspective of Educators and Students in Higher Education. Informatics, 11(2), 37. 

				

				
					Spain, Burgos.

				

				
					11

				

				
					Mateus, J.C., Cappello, G., Lugo, N. & Guerrero-Pico, M. (2024). Communication Educators Facing the Arrival of Generative Artificial Intelligence: Exploration in Mexico, Peru, and Spain. Digital Education Review, (45), 106–114. 

				

				
					Mexico, Peru, and Spain

				

				
					12

				

				
					Bartolomé Muñoz, A. & Martín Gómez, S. (2024). Advances and challenges of Artificial Intelligence in the university context: An empirical study. Journal of Infrastructure, Policy and Development, 8(13), 8388. 

				

				
					Spain

				

				
					13

				

				
					Fernández, C.G. & Calderón-Garrido, D. (2024). De la educabilidad a la aceptación de la tecnología y alfabetización en inteligencia artificial: validación de un instrumento. Digital Education Review, (45). 

				

				
					Spain, Barcelona

				

				
					14

				

				
					Almaraz-López, C., Almaraz-Menéndez, F. & López-Esteban, C. (2023). Comparative Study of the Attitudes and Perceptions of University Students in Business Administration and Management and Education Toward Artificial Intelligence. Education Sciences, 13. 

				

				
					Spain, Salamanca

				

				
					15

				

				
					Martín-Ramallal, P., Merchán-Murillo, A. & Ruiz-Mondaza, M. (2022). Formadores virtuales con inteligencia artificial: grado de aceptación entre estudiantes universitarios. Educar, 58(2), 427–442. 

				

				
					España, Centro Universitario San Isidoro. 
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				Results

				The results are presented in relation to the study’s two research objectives. First, a descriptive analysis of the corpus is conducted to identify key themes in the literature. Second, a lexical analysis explores the relationships between key concepts anda thematic analysis identifies the main thematic structures within the corpus.

				Descriptive Analysis of the Corpus

				The descriptive analysis of the 15 academic publications on AI in higher education reveals recent trends and a growing scholarly interest in the subject, particularly in 2024, which represent over 80% of the studies included.

			

		

		
			
				The analytical procedure involved text segmentation, normalization of lexical units, and the identification of co-occurrence patterns. Specifically, similarity analysis was used to explore relationships between key terms, and hierarchical descending classification (Reinert method) was applied to identify thematic structures within the corpus.

				This approach was selected due to its capacity to systematically analyze large volumes of textual data and to identify underlying discourse patterns in a replicable and data-driven manner, which is particularly suitable for systematic reviews focused on emerging research fields.

			

		

		
			
				Table 3

				Descriptive Analysis of the Corpus

				
					Study

				

				
					Methodology

				

				
					Sample

				

				
					Main focus

				

				
					Key dimensions

				

				
					Area-Moreira et al. (2024).

				

				
					Qualitative

				

				
					Not specified

				

				
					AI tools in university teaching

				

				
					usability, accessibility, tool classification

				

				
					Villegas-José & Delgado-García (2024).

				

				
					Quantitative

				

				
					Faculty

				

				
					Perceptions of AI

				

				
					attitudes, adoption, training

				

				
					Delgado de Frutos et al. (2024).

				

				
					Quantitative

				

				
					Teachers (multiple levels)

				

				
					Perceptions of AI

				

				
					benefits, limitations, training needs

				

				
					Raffaghelli et al. (2022).

				

				
					Quantitative

				

				
					Students

				

				
					AI acceptance (EWS)

				

				
					technology acceptance, expectations

				

				
					Holmes et al. (2023).

				

				
					Mixed

				

				
					Stakeholders

				

				
					Ethics of AI

				

				
					data privacy, ethics

				

				
					Barac & López-Rodríguez (2024).

				

				
					Quantitative

				

				
					Students

				

				
					Use of AI in learning

				

				
					learning processes, integration

				

				
					Lopezosa et al. (2023).

				

				
					Mixed

				

				
					Students/educators

				

				
					AI in journalism education

				

				
					training, professional use

				

				
					Chaparro-Banegas et al. (2024).

				

				
					Quantitative

				

				
					Students

				

				
					Critical thinking and AI

				

				
					critical thinking, learning

				

				
					González-Rico & Lluch (2024)

				

				
					Mixed

				

				
					Students

				

				
					AI and soft skills

				

				
					mentoring, social learning

				

				
					Sáez-Velasco et al. (2024).

				

				
					Mixed

				

				
					Students and teachers

				

				
					AI in arts education

				

				
					creativity, technical skills

				

				
					Mateus et al. (2024).

				

				
					Qualitative

				

				
					Educators

				

				
					AI in communication education

				

				
					risks, opportunities

				

				
					Bartolomé & Martín (2024).

				

				
					Quantitative

				

				
					Students

				

				
					AI use profiles

				

				
					performance, usage patterns

				

				
					Fernández & Calderón-Garrido (2024).

				

				
					Quantitative

				

				
					Students

				

				
					AI literacy

				

				
					cognitive, ethical, and behavioral dimensions

				

				
					Almaraz-López et al. (2023).

				

				
					Quantitative

				

				
					Students

				

				
					Attitudes toward AI

				

				
					perception, confidence

				

				
					Martín-Ramallal et al. (2022).

				

				
					Quantitative

				

				
					Students

				

				
					AI acceptance

				

				
					usage, perception
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				as ATLAS.ti also stands out in qualitative analyses (Mateus et al., 2024; Sáez-Velasco et al., 2024).

				Variables and research focus

				The variables and categories explored reflect the broad scope of current concerns regarding AI. Technical aspects such as functionality, accessibility, and types of tools are examined (Area-Moreira et al., 2024), alongside more complex dimensions such as faculty perceptions of innovation and the usefulness of AI (Villegas-José & Delgado-García, 2024), students’ critical thinking (Chaparro-Banegas et al., 2024), digital and ethical literacy (Fernández & Calderón-Garrido, 2024), and the effects of ChatGPT on educational processes (González-Rico & Lluch, 2024).

				Main findings reported in the literature

				Several studies report the need for teacher training that addresses pedagogical, ethical, and social dimensions of AI (Area-Moreira et al., 2024; Barac & López-Rodríguez, 2024; Delgado de Frutos et al., 2024). Regarding accessibility, particularly in the context of open access, Area-Moreira et al. (2024) identify the scarcity of free AI tools and their limited alignment with assessment and educational improvement. Villegas-José and Delgado-García (2024) indicate that younger faculty show a greater inclination to adopt AI and seek training, while Delgado de Frutos et al. (2024) report that university educators demonstrate awareness of AI’s benefits, limitations, and training needs.

				Raffaghelli et al. (2022) report that students may hold unrealistic expectations about AI tools in the absence of adequate training. Holmes et al. (2023) identify issues related to data privacy and the need for human oversight. Chaparro-Banegas et al. (2024) describe using practical activities to support the development of critical thinking, particularly among dual-degree students. González-Rico and Lluch (2024) report the use of AI in combination with personalized tutoring in learning processes, while Sáez-Velasco et al. (2024) describe its application in arts education, including considerations related to technical competence and creativity.

				Regarding open-access tools, Mateus et al. (2024) examine the use of platforms such as ChatGPT, 

			

		

		
			
				Research topics

				The research objectives of the analyzed studies span diverse topics, including the classification of AI tools (Area-Moreira et al., 2024) and the impact of AI on students’ critical thinking (Chaparro-Banegas et al., 2024). Some focus on faculty perceptions (Villegas-José & Delgado-García, 2024) and the development of ethical or formative competencies (Mateus et al., 2024; Fernández & Calderón-Garrido, 2024). Others validate instruments to assess AI literacy, acceptance, and motivation (Fernández & Calderón-Garrido, 2024), explore AI’s effect on students’ soft skills (González-Rico & Lluch, 2024), or analyze how AI instructors can complement traditional teaching (Martín-Ramallal et al., 2022).

				Geographical distribution

				The studies span various regions across Spain, including Tenerife, Salamanca, Huelva, Valencia, Barcelona, Madrid, and Burgos. International collaborations also involve institutions and participants from the United Kingdom, Ireland, Mexico, and Peru (Holmes et al., 2023; Mateus et al., 2024; Lopezosa et al., 2023).

				Participants and samples

				The samples primarily consist of university students and faculty, although some studies also include participants from primary and secondary education (Delgado de Frutos et al., 2024). Only one study does not involve direct participants; it focuses instead on analyzing tools or content available in university repositories (Area-Moreira et al., 2024).

				Methodological approaches

				Regarding methodological approaches, most studies adopt quantitative designs, either descriptive or correlational, followed by mixed-method and qualitative approaches. Data collection techniques include surveys, semi-structured interviews, focus groups, validated questionnaires, content analysis, and pre-test/post-test assessments. Some studies, such as those by Holmes et al. (2023) and González-Rico & Lluch (2024), combine methods to provide a more comprehensive understanding of the phenomenon. The use of specialized software such 
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				Delgado-García, 2024). Additional studies address ethical and social dimensions (Holmes et al., 2023) and the use of AI to generate informational and educational content (Barac & López-Rodríguez, 2024; Sáez-Velasco et al., 2024).

				The reviewed studies present diverse perspectives on the role of AI in higher education, including aspects of its implementation, use, and associated challenges.

				Lexical Connections between AI and Higher Education

				A similarity analysis was performed using IRaMuTeQ to explore the corpus’s lexical structure. This analysis is based on graph theory and seeks to preserve the strongest relationships found in the text. IRaMuTeQ conducts the analysis using a co-occurrence index, which measures the tendency of two terms to appear together in the text. The 

			

		

		
			
				identifying both opportunities and risks. Bartolomé and Martín (2024) describe student profiles with varying levels of effectiveness in using AI tools.

				Other studies address literacy processes. Fernández and Calderón-Garrido (2024) present a conceptualization of AI literacy that includes affective, cognitive, behavioral, and ethical dimensions. Almaraz-López et al. (2023) report that students value AI as a professional tool, although their levels of knowledge and confidence vary.

				The conceptualizations of AI presented in the analyzed studies include both technical and pedagogical perspectives. Some studies define AI as systems capable of simulating human cognitive functions through machine learning algorithms and neural networks (Area-Moreira et al., 2024), while others describe it as a technology applied to teaching, research, and educational management (Delgado de Frutos et al., 2024; Villegas-José & 

			

		

		
			
				Figure 2

				Final corpus Lexical connections English-Language corpus
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			[image: A network diagram shows two main clusters connected by the word "a," with one cluster centered on "student" and related educational terms, and the other cluster containing words related to technology, development, and research.
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				learning processes, and classroom integration. Ethical concerns are also identified, particularly in relation to data collection and analysis, including references to the protection of fundamental rights.

				The interconnection of these lexical fields shows relationships between AI, educational practices, and the methodological approaches used in the analyzed studies.

				In the graph generated from the Spanish-language corpus, AI (IA) emerges as the central lexical node. Surrounding it are fields related to technological changes in teaching and the perceived benefits of AI for teachers and students, especially in supporting personalized learning. Several studies report concerns regarding approaches to AI research in education. Additionally, critical thinking (pensamiento crítico) appears closely linked to AI, with emphasis on the need to foster students’ cognitive skills. 

			

		

		
			
				result is a visual representation of the text through a network of connected nodes and edges.

				It is important to note that the position of a term within the graph is meaningful, as is the thickness of the connecting edges—thicker edges indicate stronger lexical connections, i.e., a higher frequency of co-occurrence within the corpus. This analysis facilitates the identification of key issues and their representation within the corpus.

				The graph generated from the English-language corpus shows two strong lexical connections: the relationships among students and between students and AI. The lexical field around students reflects the range of research methods used, with terms like study and questionnaire linked to efforts to explore students’ perceptions. Some studies also reference the Early Warning System (EWS) to identify potential risks related to AI use. The lexical field around AI, meanwhile, extends to innovation, 

			

		

		
			
				Figure 3 

				Lexical connections Spanish-Language corpus
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			[image: A concept map centered on "ia" with connected terms related to learning, technology, students, education, and tools in Spanish.
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				1 focus on research methodologies, including tools like the Early Warning System (EWS), workshops, and surveys. These studies include references to ethical considerations and data privacy, as seen in Holmes et al. (2023): “Empirical data collected in two workshops and a survey helped identify what concerns these stakeholders had about the ethics of AI” (p. 96). Classes 3 and 4 address AI in artistic education, exploring its use in creative processes through social experiments. AI is described as a support tool for artistic inspiration—especially during creative blocks—it is not considered a substitute for human creativity. According to Sáez-Velasco et al. (2024), both students and teachers view AI positively when used as a complementary tool. Some studies also note potential limitations in the development of essential skills acquired through practice, which may lead to creative stagnation (p. 1).

			

		

		
			
				Thematic Analysis

				To identify the main themes addressed in the corpus, a Hierarchical Descending Classification (HDC) was performed using IRaMuTeQ. This analysis is based on Reinert’s method (Reinert, 1983), which uses a presence/absence matrix to cross-reference text segments with the active forms in the corpus. It groups text segments that tend to share similar vocabulary, resulting in classes consisting of segments that use the same lexical fields (Ratinaud & Marchand, 2012). This facilitates the identification of thematic structures within the corpus without the need for predefined analytical categories.

				The dendrogram (Figure 4) generated from the English-language corpus reveals seven thematic classes.

				The classification of the English-language corpus reveals several thematic areas. Classes 6 and 
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				Figure 4

				Thematic dendrogram (English corpus)
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				Class 2 focuses on integrating AI into teaching, highlighting key elements such as the teacher, the student, learning, and pedagogy. AI is described as a tool that has led to changes in educational practices. The class includes references to innovation strategies and the development of personalized approaches. It also reflects growing 

			

		

		
			
				In the same vein, Class 7 focuses on the use of AI in journalism and communication, examining AI tools in this field and their relationship to professional practices. In addition, Classes 2 and 5 focus more specifically on the challenges posed by the emergence of AI in education. As shown in Figure 5, from Class 2:

			

		

		
			
				Figure 5

				Graph on challenges in the use of AI (English corpus)

			

		

		
			[image: ]
		

		
			[image: A conceptual diagram showing interconnected clusters of words related to AI in education, including themes like student, teacher, practice, research, technology, learn, tool, and teach.
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				artificial intelligence as perceived by teachers, also according to the educational level in which they are involved (Delgado et al., 2024, p. 1).

				On the other hand, the theme of technological competencies and their ethical framework corresponds to Class 1. This class includes references to critical thinking and its relationship with AI.

				Finally, Classes 4 and 5 include references to potential benefits of using AI in teaching. These include improvements in feedback and assessment methods for student learning and the promotion of more active learning processes that engage students more deeply. These Classes connect the benefits of AI to specific classroom outcomes, including its application in teaching and learning. This is illustrated in the graph for Class 5:

			

		

		
			
				interest in students’ perceptions of these changes. This class includes references to teaching and learning processes and student perceptions.

				In the case of the classification of the Spanish-language corpus, the analysis yielded five thematic classes (Figure 6):

				This classification reveals a theme related to research analysis methodology, as seen in Classes 2 and 3. These are based on studies conducted with students and teachers from various educational levels to understand their perceptions of AI use in teaching. For example:

				This study aims to analyze the benefits of artificial intelligence as perceived by teachers, according to the educational level in which they are involved, and to examine the limitations of 

			

		

		
			
				Figure 6

				Thematic dendrogram (Spanish corpus)

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: A bar chart displays five classes with varying percentages alongside a word cloud featuring Spanish words related to learning, technology, ethics, and education.
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				key themes in recent research on AI in Spanish higher education, the results reveal that those publications on AI in higher education focus on several major themes. One is the ethical dimension of using these tools in the classroom, including data privacy and protection concerns. This issue is addressed in the 2024 AI Act of the European Parliament and Spain’s Law 15/2022, both of which emphasize that AI systems must be developed and deployed to serve human needs, while ensuring ethical use, respect for privacy and data protection, and the safeguarding of citizens’ fundamental rights.

			

		

		
			
				Class 5 highlights three core pillars: education, learning, and students. The graph shows how AI tools offer opportunities to personalize learning, boost engagement, and provide real-time feedback, including references to teaching practices and learning processes.

				Discussion

				The discussion is organized around the two main objectives of this study. In relation to the first objective, which is to identify and analyze 

			

		

		
			
				Figure 7

				Graph on challenges in the use of AI (Spanish corpus)
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			[image: A conceptual diagram showing interconnected Spanish words related to learning, education, teaching, students, and processes, arranged in overlapping shaded clusters.
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				they value AI’s support in task completion and resource access (p. 219). In the context of higher education, some authors indicated that faculty increasingly value the potential benefits of AI, particularly at the university level, recognizing its usefulness in strengthening competencies such as critical thinking, communication, and assessment (Delgado de Frutos et al., 2024). However, legitimate concerns are also raised regarding the risks of an uncritical dependence on these technologies, such as the potential weakening of essential student skills if their use is not mediated by pedagogical reflection (Villegas-José & Delgado-García, 2024). This pattern is consistently observed in both the similarity analysis (where critical thinking appears closely linked to AI) and the lexical classification (Class 1, Spanish corpora). These findings reinforce the necessity for rigorous verification, given that such tools remain prone to inaccuracies, indeed, as Russell and Norvig (2021) point out, AI remains dependent on human intelligence and the specific capabilities that only humans possess.

				In this context, most studies agree to ensure that both educators and students possess the requisite technological competencies that are fundamental to the successful adoption of AI in the classroom. For this reason, a key aspect of the studies is assessing the technological knowledge to determine whether they are prepared to use AI tools appropriately in the classroom, again, in a context where open access plays a central role. One suggestion for integrating AI tools into the classroom is that teachers receive comprehensive training to provide more personalized and collaborative education. Research indicates that younger educators are more likely to adopt these technologies, underscoring the importance of developing inclusive and accessible training programs that cater to teachers across different age groups and levels of technological proficiency.

				Moreover, to explore the role of open access in the production and dissemination of knowledge within this field. The literature suggests that open access not only improves global availability of information but also enriches opportunities for pedagogical innovation and fosters a more collaborative academic culture (Al-Awidi & Al-Furaih, 2023; Borrego, 2022). Furthermore, by 

			

		

		
			
				Another key aspect relates to the technological component and how teachers could or should implement these tools in their classrooms. The literature discusses the benefits that effective use of AI may bring to education, particularly its potential to support more personalized teaching, as noted in one of the articles analyzed (Area-Moreira et al., 2024, p. 141). Much like previous technological advancements, AI can make teaching more dynamic; however, it also introduces critical challenges, including the level of teacher proficiency with these tools and the imperative to ensure equitable access for all students.

				Moreover, the studies show a clear interest in understanding students’ perceptions and pedagogical impact, which is why most of the published articles include students as participants. This relationship is visually reinforced by the similarity analysis conducted through IRaMuTeQ, aligning with both existing literature and the findings of this study, it becomes evident that there is a narrative linking the student with AI, learning, and the tool itself. These factors guided the design of analytical methodologies, centering student perspectives to facilitate the co-construction of an enhanced educational framework. By extension, this approach relies on the synergy between teacher and learner; a mutual motivational drive is essential for optimizing the learning process and ensuring successful outcomes.

				Another theme identified in this study involves the integration of AI into research methodologies, such as surveys and workshops, as AI can also support researchers in managing and analyzing data. Furthermore, the lexical classification identifies an additional theme concerning specific disciplines, such as the arts and journalism, and assesses the potential impact on their professional activities. Authors emphasize that while AI tools serve as valuable support, they cannot replace human creativity. 

				In line with the second objective, it is necessary to examine the opportunities and challenges posed by generative AI tools such as ChatGPT. Some articles emphasize the benefits and limitations teachers perceive when integrating AI tools. Delgado et al. (2024) note that teachers generally identify more limitations than advantages, though 
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				generalization. The exclusion of theoretical works, essays, and narrative reviews may limit conceptual depth. Additionally, restricting the language to Spanish and English could omit relevant studies in other languages. Nevertheless, the review provides a representative snapshot of current trends and challenges at the intersection of AI, generative AI, and open access in higher education in Spain. Given the accelerating AI landscape, replicating this study within 12 months would provide a valuable comparative framework. Identifying the differences that emerge over time will be key to uncovering necessary improvements in higher education teaching strategies.
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Abstract

Introduction: Artificial intelligence (AI), particularly generative Al such as ChatGPT, Is influencing higher education by
introducing opportunities for personalized learning and process automation. This change has led to the development of
regulatory frameworks in Europe and Spain to ensure the ethical and transparent use of technology. Open access has also
become a key tool for democratizing knowledge and enhancing university teaching practices. Objective: To analyze the
development of research on artificial intelligence in higher educationrelated to teaching and learning processes within the
framework of open science In Spain. Method: This study conducts a systematic literature review on Al n higher education
within the context of open sclence In Spain, following the PRISMA (2020) guidelines. The search focused on databases such
as Web of Science, Scopus, Dialnet, and Sclelo Spain. Selected articles were analyzed using thematic analysls techniques
supported by IRaMuTeQ. Results: An analysts of 15 studies reveals a growing interest in Al in higher education, with a
significant Increase in 2024. Topics addressed Include faculty perceptions, use of ChatGPT, Al literacy, competency
development, and the need for ethical training. Quantitative and mixed-method approaches predominate. Discussion: The
findings highlight the importance of establishing ethical protocols, improving inclusion, and providing talored training,
with particular emphasts on access and on developing competencies with open-access tools.

Keywords: Higher education; artifictal intelligence; open access; teaching methods; digital literacy.

Inteligencia artificial en la practica universitaria: una revisién sistematica de la
ciencia abierta en Espafia

Resumen

Introduccién: La Inteligencia artificial (IA), especialmente la 1A generativa como ChatGPT, est4 influyendo en la educacién
superior, ofreclendo nuevas oportunidades de aprendizaje personalizado y automatizacién de procesos. Este camblo ha
impulsado marcos normativos en Europa y Espafia que buscan un uso ético y transparente de la tecnologia. El acceso abterto
también se consolida como una herramienta clave para democratizar el conocimiento y mejorar las précticas educativas
universitarias. Objetivo: Analizar el desarrollo de la nvestigacién sobre la Inteligencia artificial en la educacién superior
relacionada con la docencia y los procesos de aprendizaje en el marco dela clencia ablerta en Espaiia. Metodologia: Se realiza
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