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Generative artificial intelligence has rapidly gained prominence in higher education, becoming
a transforming force in higher education. Its arrival has not only revealed the significant impact
on teaching and learning, but also the need to comprehensively understand it. The aim of this
article is to explore studies that address the social, pedagogical and cognitive implications of
generative artificial intelligence in higher education and to identify and compare applications
and tools employed for educational use. We used a qualitative methodology and a descriptive
and explanatory approach based on a documentary review on the use of generative artificial
intelligence in higher education. The studies reveal that ChatGPT is the most employed tool,
although its incorporation and uses are varied; there are also other potential tools for
educational use and the need to know the impact on academic integrity and critical thinking
is identified. The incorporation of generative artificial intelligence is growing. If mishandled, it
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could exacerbate pre-existing problems related to technologies in education, so its prohibition
is not an answer to the phenomenon. In conclusion, the need for strategic planning is
suggested, in addition to continuous training for teachers and clear guidelines to promote a
comprehensive approach, an ethical and pedagogical use and a critical understanding of its
scope, risks, opportunities and challenges.

Keywords: generative artificial intelligence; higher education; educational applications; social
implications; pedagogical implications.

A inteligéncia artificial generativa tomou o mundo rapidamente, tornando-se uma forga
transformadora no ensino superior. Sua chegada ndo apenas revelou um impacto significativo
no ensino e na aprendizagem, mas, também, a necessidade de compreendé-la de forma
integral. O objetivo deste artigo é explorar estudos que abordem as implicagdes sociais,
pedagdgicas e cognitivas da inteligéncia artificial generativa no ensino superior, identificar e
comparar aplicacdes e ferramentas para uso educacional. Utilizou-se uma metodologia
gualitativa e uma abordagem descritiva e explicativa, com base em uma revisdo documental
e seu uso. Os estudos revelam que o ChatGPT é a ferramenta mais utilizada, embora sua
incorporacdo e seus usos sejam variados, também existem outras ferramentas com potencial
para uso educacional e identifica-se a necessidade de conhecer as repercussdes sobre a
integridade académica e o pensamento critico. A incorporacao da inteligéncia artificial
generativa estd em crescimento e, se mal conduzida, pode exacerbar problemas pré-
existentes relacionados as tecnologias na educagao, portanto, sua proibicdo ndo é uma
resposta ao fendmeno. Conclui-se pela necessidade de planejamento estratégico, formacgao
continua de docentes e diretrizes claras a fim de promover uma abordagem integral, um uso
ético e pedagdgico e uma compreensdo critica de seu alcance, riscos, oportunidades e
desafios.

Palavras-chave: inteligéncia artificial generativa; ensino superior; aplicativos educacionais;
implica¢des sociais; implicagcdes pedagdgicas.

La inteligencia artificial generativa ha tomado el mundo por asalto, constituyéndose en una
fuerza transformadora en la educacion superior. Su llegada no solo ha revelado el impacto
significativo en la ensefianza y el aprendizaje, sino, también, la necesidad de asumir su
comprension de manera integral. El objetivo del presente articulo es explorar estudios que
aborden las implicaciones sociales, pedagodgicas y cognitivas de la inteligencia artificial
generativa en educacién superior e identificar y comparar aplicaciones y herramientas
empleadas para uso educativo. Se utilizé una metodologia cualitativa y un enfoque descriptivo
y explicativo basado en una revision documental sobre su uso. Los estudios revelan que
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ChatGPT es la herramienta mas empleada, aunque su incorporacién y usos son variados;
también existen otras herramientas potenciales para uso educativo, se identifica la necesidad
de conocer las repercusiones en la integridad académica y el pensamiento critico. La
incorporacion de la inteligencia artificial generativa es creciente y, si se maneja mal, podria
exacerbar los problemas preexistentes relacionados con las tecnologias en la educacién, de
modo que su prohibicién no es una respuesta al fendmeno. Se sugiere la necesidad de
planificacion estratégica, formacidon continua para docentes y directrices claras a fin de
promover un abordaje integral, un uso ético y pedagdgico, y una comprension critica de su
alcance, riesgos, oportunidades y desafios.

Palabras clave: inteligencia artificial generativa; educacién superior; aplicaciones educativas;
implicaciones sociales; implicaciones pedagdgicas.

The emergence of generative artificial intelligence (GenAl) in Higher Education represents an
unprecedented transformation. It has rapidly gained prominence in higher education, in the
words of Lim et al. (2023), generating significant tensions and urgent challenges in the field of
education. Since the emergence of tools such as ChatGPT, debates have arisen about their
potential to improve teaching processes and personalize the learning experience (Carranza
Alcantar et al., 2024), as well as about the risks and ethical challenges posed by their use.

In the United States, the adoption of GenAl by university students reached 49% in the last
semester of 2023 (Tyton Partners, 2023 apud Garcia Pefialvo, 2024). Its arrival is introduced as
a transformative force that is set to revolutionize education (Carranza Alcantar et al., 2024).
Its growing incorporation has generated both enthusiasm for its potential benefits and
concerns about the authenticity of work and academic integrity. These technologies not only
modify teaching and learning practices, but also reconfigure institutional dynamics and
knowledge production.

In this context, it is necessary to understand GenAl from a comprehensive perspective that
articulates social, pedagogical, and cognitive dimensions, considering both its applications and
its implications. This article proposes two main objectives: 1) to explore studies that address
the social, pedagogical, and cognitive implications of GenAl in Higher Education; and 2) to
identify and compare applications and tools with potential for educational use.

To this end, a qualitative literature review was conducted, with a descriptive and explanatory
approach. The selection and analysis of the literature allowed the studies reviewed to be
classified into three main areas or categories: perceptions, uses, and challenges. In addition,
the results were integrated into a comparative analysis and examples of specific applications
in the university setting.
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In terms of structure, a series of theoretical considerations are first presented. This is followed
by a description of the methodological strategy. Next, the state of the art is afforded,
organized into three key areas: perceptions, uses and challenges. A fourth section addresses
the social, cognitive, and pedagogical implications, while the next section shows a comparison
of common applications and tools in higher education. A sixth section attempts to arrive at a
general synthesis. Finally, the concluding considerations offer reflections in pedagogical terms
and recommendations with a view to strengthening educational quality in a constantly
evolving digital environment.

Artificial Intelligence has been conceptualized in various ways, but none of its definitions has
been universally accepted.

It is a branch of computer science, but it has also influenced other fields such as biosciences,
neurosciences, and philosophy (Boden, 2017). Its study dates back to the early 20th century
with the work of one of its leading exponents, Alain Turing. For Turing, “Al was born out of
attempts to simulate and mechanize human thought processes” (Turing, 1950 apud UNESCO,
2021, p. 14).

In 1956, McCarthy coined the term Atrtificial Intelligence to refer to “intelligent machines”
(Diaz Vera et al., 2024). That same year, a group of scientists (McCarthy, Minsky, Rochester,
and Shannon) began the “Artificial Intelligence” research project at Dartmouth College in the
United States. Initially, their goal was to describe human intelligence so precisely that a
machine would be able to simulate it. This concept was also known as “Generic Artificial
Intelligence” to refer to Al equal to or superior to average human capacity (Porcelli, 2020).

However, recent critical readings argue that assuming the notion in these terms erases some

III

of its implications, since Al “is neither artificial nor intelligent” (Crawford, 2022, p.29) given

the materiality that composes it and the social and political structures on which it depends.

Beyond the debates and positions, one approach to the definition is that proposed by the
European Commission's High-Level Expert Group on Artificial Intelligence, which states that:

Artificial intelligence (Al) systems are software (and possibly also hardware)
systems designed by humans that, given a complex goal, act in the physical
or digital dimension by perceiving their environment through data
acquisition, interpreting the collected structured or unstructured data,
reasoning on the knowledge, or processing the information, derived from
this data and deciding the best action(s) to take to achieve the given goal. Al
systems can either use symbolic rules or learn a numeric model, and they can
also adapt their behavior by analyzing how the environment is affected by
their previous actions (European Commission, 2019, p. 6).
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They add that Al as a scientific discipline includes approaches and techniques such as machine
learning, among which deep learning and reinforcement learning stand out; automatic
reasoning, through planning, programming, knowledge representation and reasoning, search
and optimization; and robotics, through control, perception, sensors, and actuators, as well
as the integration of all other techniques into cyber-physical systems.

Within this framework, GenAl is a branch of Al that focuses on the creation of original content.
In the words of Lim, et al. (2023): “Generative Al can be defined as a technology that (i)
leverages deep learning models to (ii) generate human-like content (e.g., images, words) in
response to (iii) complex and varied prompts (e.g., languages, instructions, questions)” (p.2).

One of the tools that has recently sparked great interest in education worldwide is ChatGPT.
It is a linguistic model developed by OpenAl, an Al research organization in the United States
founded in 2015. Today, ChatGPT has 200 million active users per week (Silverio, 2024). Its
disruptive appearance has generated paradoxes and attitudes ranging from curiosity and
enthusiasm to extreme fear; from “friend” to “foe” (Lim et al., 2023). However, other tools
have also emerged to compete with ChatGPT, such as Microsoft's Copilot, Google's Gemini,
Anthropic's Claude, Meta's Llama, and DeepSeek-Al's DeepSeek (Mclntosh et al., 2025).

GenAl can be situated within the broader historical trajectory of capitalism, which continually
incorporates additional aspects of human life into its domain. Rather than merely facilitating
the purchase or ownership of goods, GenAl now influences the production of ideas and
intellectual labor through profit-oriented algorithms. Marx (1867/1976) identified two phases
of capitalist development: an initial phase in which traditional forms of labor persist within
profit-driven frameworks, and a subsequent phase in which technological innovations
fundamentally transform the nature of work. Activities previously regarded as mental labor
are now subject to these new technological forces.

Tasks such as writing, translating, summarizing, coding, and conceptualizing are increasingly
mediated by software rather than direct human intervention. While this technological
mediation does not eliminate human cognition, it significantly alters the allocation of
intellectual effort. This transformation is particularly evident within educational institutions,
where individuals now curate, initiate, and evaluate outputs generated by software rather
than producing text manually. Consequently, their roles shift from direct authorship to the
management and assessment of algorithmically produced content.

Building on Castells (1996) analysis, the contemporary economy is increasingly structured
around networks rather than traditional industrial production. GenAl not only transmits data
but also produces novel content through mathematical modeling. As a result, educational
institutions are reconsidering epistemological practices, with learning processes now
incorporating feedback from algorithms trained on extensive corpora of human-authored
texts. This raises questions regarding the equity of knowledge production, as large language
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models are developed using vast quantities of freely available texts, often without attribution
to original authors. In this context, GenAl can be interpreted as transforming collective
knowledge into proprietary assets, reflecting Marx’s (1867/1976) observation that capitalist
systems tend to privatize previously communal intellectual resources. This is the framework
in which GenAl is incorporated into universities and educational trajectories worldwide.

Despite the growing availability of these technologies in education in general, the emerging
research on the uses and conditions for incorporating GenAl into teaching practice and
learning may vary given the organizational culture and profile of academic disciplines (Diaz
Vera et al., 2024). According to Carranza Alcantar et al. (2024), studies such as those by
Tramallino et al. (2024) and Fanning Balarezo et al. (2024) show that in areas of exact sciences
or engineering, earlier adoption is observed, while in the humanities and social sciences,
skepticism and questioning of issues such as plagiarism, the depersonalization of learning, and
the reliability of information generated by GenAl prevail. On the other hand, use also varies
according to activity, with greater use in teaching practice in activities such as content
preparation and the development of teaching materials compared to others such as
assessment (Diaz Vera et al., 2024).

The methodological strategy of this study is structured around a qualitative approach and a
descriptive and explanatory documentary review design. The purpose was to identify and
analyze recent research addressing the social, pedagogical, and cognitive implications of
GenAl in Higher Education, as well as to compile and compare applications and tools used in
this field. For this second point, contributions from the comparative study were used to
contrast the applications and classify them according to type, function, access, and number of
users.

The search and selection of studies was carried out between January and April 2025 in
specialized academic databases (Scopus, Scielo, Dialnet, ResearchGate, Redalyc) and in
institutional repositories such as SEDICI and CONICET Digital, among others. Keywords in

” "

Spanish and English were used, such as “generative artificial intelligence”, “generative Al”,

“higher education”, “pedagogical implications”, and “educational applications”.

The selection criteria were: a) peer-reviewed academic publications between 2023 and 2025;
b) explicit focus on the use of GenAl in higher education contexts; c) explicit information on
methodology, findings and conclusions; d) some disruptive factor for interpretation. Based on
this last criterion, an article from 2020 was included that reveals the increase in scientific
production linked to digital mediation in educational spaces. Works without access to the full
text, press releases, reports without academic review, and documents focused exclusively on
Al in general and outside the educational field were excluded.
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The final corpus comprises 12 chief studies reviewed in the next section. These texts form the
basis for the analysis of the implications and comparing the applications and tools collected.
It should be noted the analysis does not follow a strictly linear structure; rather, it integrates
key contributions aligned with the study’s objectives.

Regarding the collection of data on applications and tools, it should be noted that
identification was carried out in two ways: a) literature review, through the detection of tools
in the selected studies; b) complementary exploration of technological and educational
sources (specialized websites, official developer pages, reports, among others) to collect
missing data.

Data collection on applications and tools was carried out between March and April 2025. For
each tool identified, the following was recorded: type of generation, main educational
function, access mode (free or paid), and data on the number of users, prioritizing official
sources or recent statistics.

Finally, thematic content analysis was used to process and analyze the information. For the
studies reviewed, categories related to perceptions, uses, and challenges were identified,
which then allowed for the analysis of the social, pedagogical, and cognitive implications of
GenAl. For the table of applications and tools, they were first grouped according to type of
generation and key function and then compared with other data collected in the document
analysis.

This procedure allowed us to integrate two dimensions of the study—empirical evidence
reflected in recent studies and the characterization of tools—in order to jointly discuss their
scope, limitations, and challenges for higher education.

The emergence of GenAl in Higher Education has led to pedagogical, organizational, and
epistemological transformations. Below is an overview of the state of the art, considering
recent lines of research, methodologies, and findings, with a special emphasis on challenges
and opportunities for universities, teachers, and students.

For ease of reading, three axes or categories are proposed to group the studies that address:
a) teacher and student perceptions; b) pedagogical and methodological applications; and c)
challenges and conditions for effective institutional implementation.

Studies addressing teacher and student perceptions explore how teachers and students view
GenAl, its benefits, risks, and concerns about academic integrity or issues related to
plagiarism, reliability, or ethics. In this context, Lim et al. (2023) offer an analysis of the debate
on Al and lay the groundwork for GenAl to exist as a transformative resource in education. To
do so, they use critical analysis as a method and paradox theory as a theoretical lens. Thus,
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they define GenAl and transformative education; establish the paradoxes of GenAl; and
finally, offer implications for the future of education from the perspective of educators in
management. The paradoxes established are fourfold: a) it is both “friend” and “foe”; b)
“capable” and “dependent”; c) “accessible” and “restrictive”; and d) it becomes ‘popular’
when it is “prohibited.”

Vera (2023) analyzes the integration of GenAl in Higher Education, exploring its benefits,
challenges, and associated ethical implications from the perspective of 23 university teachers.
Their conclusions show that the integration of GenAl offers benefits but also raises ethical
dilemmas and pedagogical challenges.

Carranza Alcantar et al. (2024) explore university teachers' perceptions of the integration and
effectiveness of GenAl applications in Higher Education. They use a quantitative, cross-
sectional, and descriptive methodology, through a survey of 105 higher education teachers
from different universities in Mexico. The results reveal that, although teachers have a basic
knowledge of GenAl, tools such as ChatGPT are frequently mentioned, but their educational
use remains low. The need for adequate training and concerns about plagiarism are identified,
reflecting a duality of opinions about the associated benefits and risks. The conclusion is that
continuous training and critical understanding are important to maximize the benefits of
GenAl and mitigate its risks, ensuring that the knowledge transmitted is reliable and of high
quality.

Perezchica-Vega et al. (2024) explore teachers' concerns about the use of GenAl, how they
use it, the preventive measures they take, and their training on the subject. This is a
guantitative, non-experimental, cross-sectional study with an exploratory and descriptive
scope, using a questionnaire developed and administered to teachers. The results show that
teachers: a) are concerned about the risk of exams and assignments being solved with GenAl;
b) recognize the benefits of GenAl for data analysis, idea generation, writing learning activities,
and creating teaching materials; and c) are training themselves, but to the extent that they
perceive themselves as capable of integrating these tools into their classes, they also feel
concern about the risks.

Finally, Garcia Pefialvo (2024) explores the impact of GenAl from the perspective of teachers,
students, administrators, and developers through literature reviews, interviews, surveys, and
observations during 2023 and 2024. Among the findings are opportunities for personalizing
learning, improving educational resources, and optimizing administrative and assessment
processes. In addition, risks and challenges related to mistrust due to a lack of digital literacy,
regulatory frameworks, and environmental impact are highlighted. The study emphasizes
that, while GenAl has the potential to transform education, successful implementation
requires a collaborative approach involving all actors in the educational ecosystem.
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However, there are other studies that analyze pedagogical and methodological applications.
These are studies that describe why and how GenAl-based tools are used, whether in relation
to personalized learning, teaching material design, automated tutoring, research, among
others. Based on this, Corddn Garcia (2023) analyzes and reflects on the benefits and risks of
Al in Spanish universities. To do so, he makes an initial assessment of the current framework,
lists the applications of Al in education, and compiles technological tools and use cases. Finally,
he proposes keys for effective implementation in the Spanish university system, as well as
technological, pedagogical, legislative, and ethical challenges and risks.

Diaz Vera et al. (2024) seek to identify the tools most used by teachers, as well as the benefits
and challenges of their adoption. The methodology consisted of a literature review and the
application of structured surveys to 334 teachers from various faculties at the University of
Guayaquil, Ecuador. The results show that ChatGPT is the most widely used tool, although its
adoption varies according to discipline. While it has advantages such as personalization and
optimization of educational planning, challenges such as resistance to change and lack of
adequate training are identified. It is concluded that ChatGPT has great potential to enrich
education, but requires strategic planning, ongoing teacher training, and clear guidelines to
ensure its ethical and pedagogical use.

Mcintosh et al. (2025) explore the changing landscape of GenAl with a focus on technological
advances and the possible scope of General Artificial Intelligence. It examines the current state
and future trajectory of GenAl by exploring how innovations in the development of actionable,
multimodal Al agents capable of solving complex reasoning tasks are reshaping research
priorities and applications in various fields.

Within this group of studies, it is worth highlighting the contributions made by Dominguez
Figaredo, Reich Ruipérez e Valiente (2020) to what they call learning analytics and data-driven
education, based on the growth of digital mediation in educational spaces. The authors
analyze the growth of research that takes as its reference the information that comes from
student activity in these digital spaces and describe trends and challenges.

Other studies analyze the challenges and conditions for effective institutional implementation
based on ethical, regulatory, academic integrity, or methodological challenges, as well as
proposals for strategies or frameworks. This is the case of Chavez Solis et al. (2023), who seek
to evaluate the contributions of GenAl in Higher Education and propose strategies to
strengthen learning. The methodology they propose is qualitative. Through intentional
sampling, they develop a convenience case strategy in students at public universities in
Mexico. They conclude with the need for continuous improvement in the use and exploitation
of Al and technological innovation.

Garcia-Pefialvo, Llorens-Largo e Vidal (2024) reflect on the advantages, disadvantages,
potential, limits, and challenges of generative artificial intelligence technologies in education,
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with the aim of avoiding the biases inherent in extremist positions. To this end, they have
carried out a systematic review of both the tools and the scientific output that has emerged
in the first six months since the appearance of ChatGPT. They conclude that GenAl is extremely
powerful and improving at a rapid pace, but it is based on large model languages with a
probabilistic basis that may contain errors that need to be verified. On the other hand, many
of the problems associated with these technologies in educational contexts already existed
before their emergence, but now, due to their power, they are exposed and challenge
teaching practice.

Lozada Lozada et al. (2023), through a documentary study, analyze the risks of Al in education
and its repercussions on academic integrity and critical thinking. Among the results, they
recognize the need for students to develop critical thinking and recommend that educational
institutions include ethical and information protection statements in their regulatory
frameworks.

Below there is a table summarizing the 12 articles mentioned and the site from which they
were extracted: 5 studies from Dialnet ([2], [3], [5], [10], [12]), 3 studies from ResearchGate
([41, [6], [7]), 2 from Redalyc ([9], [11]), 1 from Scopus ([1]), and 1 from MDPI ([8]) (see Table
1).

Table 1 — Studies included in the analysis corpus

Code Article Database
[1] Lim, et al. (2023) Scopus -
ScienceDirect
[2] Vera (2023) Dialnet
[3] Carranza Alcantar et al. (2024) Dialnet
[4] Perezchica-Vega et al., (2024) ResearchGate
[5] Garcia Pefialvo (2024) Dialnet
[6] Cordon Garcia (2023) ResearchGate
[7] Diaz Vera et al. (2024) ResearchGate
[8] Meclntosh et al., (2025) MDPI
[9] Dominguez Figaredo et al. (2020) Redalyc
[10] Chavez Solis et al., (2023) Dialnet
[11] Garcia-Pefialvo, et al. (2024) Redalyc
[12] Lozada Lozada (2023) Dialnet

Source: own elaboration.

GenAl burst onto the Higher Education scene as a disruptive technology with the potential to
redefine teaching and learning processes. Tools such as ChatGPT and Copilot enable the
automation of tasks, the generation of personalized content, and support for other processes,
such as curriculum design, formative assessment, and even research (Carranza Alcéntar et al.,
2024).
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However, it poses ethical and cultural challenges. According to Bedoya Villa et al. (2024) in
Carranza Alcantar et al. (2024), one of the emerging problems is the ethical and regulatory
gap that exists in Higher Education; as these technologies advance, genuine concerns arise
about the authenticity of academic work, educational integrity, and responsible use. Along
the same lines, Lozada Lozada et al. (2023) raise concerns about these types of risks and point
to the need for further research to reveal the repercussions on both academic integrity and
the development of critical thinking in students.

Other studies, such as that by Dominguez Figaredo, Reich Ruipérez e Valiente (2020), point to
the growing use of digital mediation systems in most educational spaces. Digital educational
tools facilitate interaction between students, teachers, and learning resources and
continuously generate a significant volume of data, highlighting education as a field of data
collection.

Garcia Pefalvo (2024) reviews studies and compares benefits, risks, and future challenges
from the perspective of teachers, students, administrators, and software developers. To take
one example, from the students' point of view, the use of GenAl tools is recognized as a
Socratic opponent, but the problem of so-called “hallucinations” is also identified, that is,
invented content that, in the absence of further questioning, can condition learning and the
development of critical thinking in students.

For Garcia Penalvo, Llorens-Largo e Vidal (2024), the application of GenAl in education and
tools such as ChatGPT highlights weaknesses in current educational practices that already
existed before its arrival but were difficult to admit. As the authors argue, the education
system in general, and the university system in particular, were designed for a world with a
scarcity of information, and people in the process of training went to educational centers to
acquire it and store it for when it was needed. This has changed. Today, societies have
immediate access to information and face the risks of information overload (truths or
tautologies, half-truths or indeterminacies, and falsehoods or contradictions). The question
then is whether universities can respond to the challenge posed by the arrival of “intelligent”
applications that have caused an informational earthquake; in other words, confronting the
emperor who is naked in front of the mirror of reality.

According to Carranza Alcantar et al. (2024), if the incorporation of GenAl is mishandled, it
could exacerbate pre-existing problems related to technologies in education.

In accordance with the first objective of the study, the preceding section addresses an
approximation of the social, pedagogical, and cognitive implications of GenAl in Higher
Education. Now, in view of the second objective aimed at compiling and comparing GenAl
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applications and tools in Higher Education, a systematization of tools identified in the
literature is proposed.

Although we sought to meet this objective, it is also true that we did not necessarily intend to
provide an exhaustive list of applications. The proposal is limited to establishing a preliminary
classification with a tentative comparison of characteristics and potential educational use that
highlight the sources of the analytical corpus and other references consulted to supplement
the information. In effect, the comparison in Table 2 considers: a) type of creative content
generation; b) function linked to the educational use of the tool; c) mode of access; and d)
number of users (see Table 2).

Table 2 — GenAl applications and tools in Higher Education

T f Applicati
ype c.' pplication / Function Access Number of users
generation tool
. Free with paid - )
ChatGPT Al-based assistant for content A 200 million active
A i i version (ChatGPT
(OpenAl) generation and virtual tutoring Plus) users per week
Gemini Conversational assistant integrated Free with advanced No dat
o data
(Google) into Google paid features
c . | ctant int ted Between 20 and 30
onversational assistant integrate
Copilot A . & Free with Microsoft million active users
Chatbot as an A into Microsoft products (Word, o
. (Microsoft) 365 subscription throughout 2024
educational Excel, Teams)
assistant (Curry, 2025)
Al-based chatbot with a focus on Free with X
Grok (xAl-Elon ) - . .
Musk) dynamic and personalized Premium+ Built into X
responses subscription
33.7 million monthl
Al-based assistant for information i Y
- . Free and open- active users
DeepSeek retrieval and academic text i
eneration source worldwide
g (Backlinko, 2025)
Chat PDF Conversion and ana_ly5|s of PDF Free W‘Ith- payment No data
documents with Al options
Al-based academic search engine Free with payment No data
Consensus .
for research options
Text generation | Scite Assistant Al assista n_t for mtatl_ons and Payment No data
references in academic papers
and research . -
. Al tool for searching and analyzing No data
support Elicit o Free
academic literature
Scispace Reading anfﬁ anal',r.zmg scientific free No data
articles with Al
Connected Explore academic articles in a visual Free with payment No data
Papers graph options

Rev. Docéncia Ens. Sup., Belo Horizonte, v. 15, e058154, 2025

12


https://periodicos.ufmg.br/index.php/rdes

Generative artificial intelligence in higher education: implications, applications and tools

Betiana Elizabeth Vargas, Edgar Zdyago Lau

. Grammar checker and academic No data
Trinka ) " . Payment
and technical writing assistant
30 million monthly
Grammar e . . i .
Writing assistant with grammar Free with payment active users
checker and Grammarly > i ) ) i
e correction and style suggestions options worldwide (Gonzilez,
writing
. 2023)
assistance .
Generator of summaries of
Scholarcy scientific articles and long Payment No data
documents
Mind maps and Collaborati tion of onli Free with t
text MindMeister oflabora w_e creation ot oniing reewi . paymen Over 20 million users
- mind maps options
organization
Image DALL-E Creating imagf—:s from textual Free with_ payment Built into ChatGPT
eneration (OpenAl) descriptions options
g Midjourney Image creation using Al Payment No data
5 Fi ith Mi ft
. . way Creating presentations with Al reewi . ||_:raso Built inte Microsoft
Presentations {Microsoft) subscription
and visual i i
Cre_atlon of presentations and Free with payment More than 100
content Canva Al images based on textual ) .
- options million users
descriptions
Free with payment More than 30 millien
Video WeVideo Al-based video editing ) pay
. options users
generation and - -
editing RunwavML Video generation and advanced Pavment No data
l editing with Al Y
Code Code Free with payment
X Whisperer Code suggestions in programming ) pay No data
generation and options
. {Amazon)
rogrammin,
prog £ . Al-powered code completion in Free with payment
support Tabnine ) . B} No data
various programming languages options
Generation of Generation of multiple-choice, fill- c ith "
. . . . ree wi aymen
questionnaires Quizbhot in-the-blank, true/false, and o ti-:?n: No data
and exams matching question formats P
Free on learning
WirisQuizzes Generation of online math exams platforms for schools No data
with basic use
Thinkster . .
Online mathematics tutor Payment No data
Math
buolingo Language teaching through Al and Free with payment More than 500
& gamification options million users
Languages and High-precision Al-powered Free with payment
Buag .\ DeeplL enp i P . _p ¥ No data
translation machine translation options
Improve your English writing with Free with payment
Wordtune P ¥ e € ) pay No data
Al options
. Plagiarism detection and Al 15.000 educational
Turnitin o ) Payment L
detection in academic texts institutions
Plagl.arlsm GPTZero Detection of Al-generated texts Free WIth_ payment No data
detection and options
text generation Detecti f plagiarism i demi
\iith Al Copyscape stectionoip iil:t:sm fn academic Payment No data
. Detection of Al-generated texts
Sclaping Al o € ) Payment No data
and writing assistant

Source: own elaboration.

Based on the analysis in Table 2, a series of general considerations are proposed related to
perceptions, uses, and challenges for the implementation of GenAl in the university setting,
such as:

a) The universe of tools is vast, and there is a wide range on offer, especially since the
launch of ChatGPT in 2022.

b) According to Diaz Vera et al. (2024), ChatGPT is the most widely used tool. According
to the literature, it has more than 200 million active users per week.
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c) The most prevalent type of generation is text generation, which can become important
tools for research support and educational assistance.

d) However, other types of creative generation are identified, such as the generation or
transformation of text into high-quality images and videos; grammar correction and
writing assistance; text organizers such as mind maps; code generation and
programming support; questionnaire and exam generation; language teaching and
translation; and plagiarism detectors and Al-generated texts.

e) As shown by Mclntosh et al. (2025) and corroborated in Table 2, in addition to ChatGPT,
other models such as Gemini, Claude, Llama3, DeepSeek, among others, have been
identified. While ChatGPT's dominance is significant, these other tools compete to
expand and/or improve their service.

f) The most emblematic and recent case is DeepSeek. According to MclIntosh et al. (2025),
DeepSeek offers similar features but with significant advantages, such as being a free
and open-source tool.

g) In terms of access, although there is a wide range of tools available, the free versions
are limited in terms of advanced features.

h) Studies such as Garcia-Pefialvo, Llorens-Largo e Vidal (2024) warn that plagiarism
detectors and Al-generated texts still have major limitations.

Beyond interpretations linked to the implications and applications and tools corresponding to
the previous sections, it is enriching to move forward with an integrative analysis that links
the analytical corpus with the systematized applications.

In terms of perceptions and uses, Corddn Garcia (2023) points out that Al applications in
education have been developing for decades, while Vera (2023) indicates the potential of
ChatGPT to provide information on a variety of topics, making it a valuable tool for teachers,
researchers, and students alike.

For their part, Chavez Solis et al. (2023) suggest that teachers perceive the use of GenAl as a
support for teaching. However, this study identifies chatbots and virtual assistants as
educational assistance tools highlighted in the literature. This leads to a difference with the
authors cited, who highlight that teachers recognize videoconferencing software as the main
GenAl tools.

Likewise, Chavez Solis et al. (2023) note a lack of use by teachers of tools such as ChatGPT for
assessment tasks. In dialogue with this proposal, Diaz Vera et al. (2024) argue that the
activities of “content preparation” and “development of teaching materials” are the most
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frequently used, while the least frequent are “grading methods and rubrics”, “feedback and
student assistance” and “document summarization and consultation”.

In Table 2, under the description of functions, a lack of specificity in terms of assessment-
related features can be observed. Applications linked to assessment, especially free ones,
seem to be limited to the generation of questionnaires rather than promoting formative
assessment proposals (see Table 2).

Finally, as noted by Vera (2023) and Perezchica-Vega et al. (2024), the growing effectiveness
in solving specific tasks such as writing articles, translating languages, or solving mathematical
operations raises concerns in the academic field and a need to explore strategies that promote
critical thinking, creativity, and academic integrity, but also proposals that urgently address
ethical and justice challenges.

The review provided a comprehensive examination of the incorporation of GenAl in Higher
Education, identifying its main uses, challenges, and risks. In response to the first objective,
the analysis showed that, although these tools have the potential to offer opportunities for
pedagogical innovation, personalized learning, and the optimization of teaching tasks, they
also pose significant challenges for access, academic integrity, and critical understanding—
both for students and for the automation processes themselves.

The findings confirm that the social, pedagogical, and cognitive implications are
interdependent: digital divides and inequalities in access affect the possibilities for effective
incorporation; application without a specific ethical and regulatory framework can affect
critical thinking; technological overuse influences academic integrity, the autonomy of
teachers and students, knowledge production, and creativity, as well as additional related
domains.

With regard to the second objective, it is necessary to develop teacher training programs and
appropriate pedagogical strategies to ensure the responsible and critical use of these tools;
promote digital skills and design methodologies that promote critical thinking, as well as
assessment systems in line with these proposals. This requires clear guidelines on the
responsible use of Al and regulatory frameworks to guide its use, establishing limits and
responsibilities for teachers and students, as well as for institutions in general.

Among the limitations, it is worth mentioning that this is a literature review proposal that
recognizes the difficulties in covering the vast academic production, given the novelty of the
subject and the constant changes in technology. Future research should delve deeper into
case studies that allow for a more detailed analysis of the incorporation of these technological
solutions, according to institutional cultures and the profile of academic disciplines; review of
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good practices and research and monitoring strategies, so that frameworks for action can be
constructed that integrate innovation and educational justice. In other words, rather than
asking whether GenAl should be incorporated, the relevant question for universities is how to
redesign pedagogical, evaluative, and institutional frameworks in a context where generative
systems are already embedded in cognitive and academic practices.
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