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Abstract:

Considering its wide and diverse application in education, teachers, public administration, and
governments need to be aware of the strengths and weaknesses of Al in learning, in order to be
empowered, not dominated by technology, in digital citizenship education practices. This work
focuses on many complex challenges posed by the connections between Al and education,
specifically referring to PhD programs, to provide a holistic view in order to ensure that future
developments and practices are genuinely used for the common good, to advance knowledge of
their use in education, critically analyzing whether they can mask the production of some errors,
biases, overrepresentation or underrepresentation, and investigating the challenges and ethical
considerations associated with their use, employing a systematic review of the literature
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1. Introduction

The use of Al systems to make decisions clearly involves not only economic aspects, but also social
and ethical aspects (due to the way in which the systems are designed and programmed, their own
operation, or the sources of information from which they are fed), hence the importance of
interdisciplinary contributions and an improvement in their testing, analysis, use and regulation, also
in its application in education.

2. Artificial Intelligence (AI) and Doctoral Programs (PhD)

Interest in Al learning in the field of academic research on Al in Education (AIED) dates back to at
least the 1980s (journals such as the “International Journal of Artificial Intelligence in Education” in
1989 or the “International Al in Education Society” in 1993). Some authors even place it in 1930
(Watters, 2023; Holmes et al., 2022). Its uses have generated numerous critical investigations on some
problematic issues in all areas (mainly related to errors, biases, privacy, underrepresentation), including
in education. The aim is to analyze the situation of the implementation of generative Al systems in
(PhD) and/or for the completion of the thesis, what aspects they focus on, and their main regulatory
and ethical challenges.
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2.1 Generative Al in some fields. Problematic issues

An extensive list of researchers has shown that machine learning models exhibit errors and social
and political biases (Zhao et al., 2018; Blodgett et al., 2020; Bender et al., 2021; Ghosh et al., 2021;
Liu et al., 2021; Jiang et al., 2022; Li et al., 2022; Rozado, 2023; Dwivedi et al., 2023; Aydin y
Karaarslan, 2023; Gregorcic y Pendrill, 2023; Patel et.al., 2023). Others like Feng et al., (2023) have
even found differences in the results according to ChatGPT. Some models have even generated a
different response each time (Borji, 2023; Guo et al. 2023; Sallam et al. 2023). Works that address a
neutral and/or no longer so biased idea of some tools of Al (Cao y Liu, 2024) (Roe y Perkins, 2023)
(Fujimoto y Takemoto, 2023) (Breazu y Katson, 2024) (Ghafouri et. al., 2023) (Winkel, 2024).

These aspects have been clearly visible when models are used from different and geopolitically and
economically opposed countries such as the US, China and Russia (Zou, 2024) (Zhou y Zhang, 2023)
(Urman y Mkhortykh, 2023) (Jarquin-Ramirez et al., 2024). Perhaps this is why some authors have
pointed out that this new digital economic space is rather decentralized and increasingly self-regulated,
creating the so-called "governance and regulation gaps" (Aseeva, 2023), or serve their own interests
(Khanal et. al., 2024).

2.2 Al and education. Progress and challenges: Doctoral programs

Its uses in education are diverse, mainly to support administrative systems; to teachers and students:
1) In relation to procedures and management such as recruitment, schedules and admission processes;
2) to support teachers: for the automatic generation and evaluation of tests; to learn about how students
learn; to monitor student performance while the module is being carried out and then adapt their
teaching (if, for example, they identify that students have particular difficulty in a particular topic or
which learning designs are effective); to predict and reduce school dropout, especially in MOOCs; 3)
to support students with tools that assess students' understanding, adapt the content provided to them
and modulate the time in which this service is offered; dialogue-based tutoring systems, exploratory
learning environments, automatic writing assessment, learning network orchestrators, or chatbots to
support them with certain difficulties and even functional diversity.

A previous literature review (Ricoy-Casas et. al., 2024) highlights the increasing application of Al
in the classroom in various areas; the increase in interest in the subject in all areas, especially in
university education; and the diversity of studies that focus mainly on four aspects: a) the description
and analysis of A tools that can generate discrimination in underrepresented students; b) tools that can
mitigate these results by verifying errors, biases and others; c) examples of applications and their
usefulness by teachers themselves to improve inclusion; and d) public policies and processes in relation
to the implementation of Al with an impact on the learning of underrepresented students. That is why
this study focuses mainly on findings related to the use of Al in doctoral programs.
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3. Methodology

3.1 Research questions

Considering its wide and diverse application in education, teachers, public administration, and
governments need to be aware of the strengths and weaknesses of Al in learning, in order to be
empowered, not dominated by technology, in digital citizenship education practices. This work focuses
on many complex challenges posed by the connections between Al and education, specifically referring
to PhD programs, to provide a holistic view in order to ensure that future developments and practices
are genuinely used for the common good, to advance knowledge of their use in education, critically
analyzing whether they can mask the production of some errors, biases, overrepresentation or
underrepresentation, and investigating the challenges and ethical considerations associated with their
use, employing a systematic review of the literature

1) Firstresearch question: RQ1- Generative Artificial Intelligence (Al) tools and doctoral
programs: To what extent has the scientific community shown interest in studying the
impact of Al in relation to its implementation to carry out doctoral theses (in the field
of higher education)? What aspects is the main focus of the literature review analyzed?

2) Second research question: RQ2- Main regulatory and ethical challenges. Demonstrate
and analyze whether errors, biases, or underrepresentation occur through the analysis
of scientific evidence. If the answer is yes, analyze some cases and the factors that
determine it. Can it be said that the use of Al systems to make decisions clearly
involves not only economic aspects, but also social and ethical aspects (due to the way
in which the systems are designed and programmed, their own operation, or the
sources of information from which they are nourished)? What are the main challenges
associated with the use of Al in higher education? How can educational institutions
solve them?

3.2 Methodological guidelines

To carry out the systematic review of the literature, the methodological guidelines of PRISMA,
covering its three fundamental phases: planning, execution and presentation of results, allowing the
identification of the previously studied context and determining findings, limitations, implications,
gaps and future areas of work to respond to the research questions (RQ1 y RQ2) (Page et al., 2021;
PRISMA, s.f.). During the planning stage of the review, a comprehensive search strategy was designed
in the Web of Science (WOS) which covered key terms relevant to the study. The AND operator was
used to include the terms “artificial intelligence” and "doctorate". At the end of this research, the results
were complemented with a manual search in Google Scholar.

1. A time limitation was established, including studies published after 2020 (until May
2025) (First filter) (of 62 documents initially retrieved, only 35 are used with this
criterion), thus guaranteeing the relevance of the most recent findings in the field of
higher education. If a search had been carried out from the beginning provided by the
database in 1995 on this topic, only 27 more articles would have been added, which
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shows the importance that this topic has gained in the last 5 years and the relevance of
the time limitation, also due to the increase in the introduction of Al in education in
recent years. This initial search was not limited to jobs in the area: “Education
Educational Research”, although most of the results come from the following areas:
Computer Science; Education Educational Research; Engineering; and Information
Science Library Science (39 papers).

2. We have excluded duplicate studies, which did not respond to the study setting, and/or
relevant to the research questions (Second filter) (out of 35 documents, 13 have been
selected), especially because there were some repeated and some that had nothing to
do with the search and research questions, for example: specific applications of Al
software used in medicine, prototyping, decarbonization, microelectronics,
scholarships, broadband network management, etc.

3. In addition to the suggested documents, other relevant ones were added through
Google Scholar, suggested after a search with the keywords (Boolean operators of
WOS) in English and Spanish, with the same time limitation, and having as main
conditioning factors of the search: the relevance of the topic treated, the number of
citations (especially that of relevant authors in the field) and the journals or publishers
in which they have been published.
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Figure 1. Selection and Evaluation Flow. Own Elaboration (2025)

4. Results

4.1. Generative Artificial Intelligence (Al) tools and doctoral programs

a) Their acceptability is different and related to previous academic training: It can be
observed that there are few specific works that address aspects related to the use of Al
in doctoral programs. In some studies in which some references are collected,
statistically significant differences associated with academic training have been
observed, where participants with master's degrees showed more positive perceptions
about the effectiveness of the introduction of (IA) than doctoral students (Jarrah et. al.,
2023), something that is not unanimous and that has been contradicted or not so much
considered by other authors (Li et. al., 2024) (Unliier, 2024).

b) Some authors recommend the introduction of Al and expert systems into higher
education curricula and teaching methods (Jarrah et. al., 2023) (Esfandiari et. al.,
2024). Some see it as a tool for scaffolding students' understanding and promoting
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critical thinking (Chen & Wang, 2021). Others believe Chat GPT can support
differentiation and accommodate diverse learning needs (Gonzalez et al., 2023).
Additionally, teachers anticipate Chat GPT as a resource for language learning,
cultural exchange, and global perspectives (Li et al., 2022) (Da Silva & Sutil, 2024)
(Torres-Gomez, 2024).

c) There are many different Al tools and applications in various fields used for the
completion of theses: for example in the field of physiotherapy and habilitation
(Alsobhi et. al., 2022); theses on industrial engineering and the creation of digital twins
(Kulikowski et. al., 2023); in general, its implementation in various test and diagnostic
scenarios, and impact in terms of improving accuracy, efficiency, and automation
(Zhang, et. al., 2024); open-source interactive graphic simulators related to the field
of Feedback Learning (Neves et. al., 2023); or computational models that are used to
show possibilities for future research.

d) The responsible, ethical and informed use of generative Al is allowed in doctoral
research at most universities. In addition to proofreading tools, it is essential that
researchers have a prior dialogue with their supervisors about how they plan to use Al
in their research, and this is clearly detailed in the work. This could encourage a
responsible, ethical and informed approach (also responsible use from the point of
view of privacy and data protection). Therefore, the use of generative Al tools in the
process of research and writing postgraduate theses must always be carried out with
full transparency. Likewise, if a graduate unit allows the use of generative Al in
research, it must ensure that discipline-specific rules regarding the description of the
method of use and appropriate references are clear.

e) Most of the permitted uses focus on: 1) Al-accelerated literature review; 2)
Brainstorming and clarification of research questions and interventions; 3) Data
management and analysis; 4) Generation of images and/or text; 5) Al-assisted coding,
data visualization. However, while there is also often a requirement to explain the
measures taken to mitigate bias and ensure academic rigor, this can reinforce the idea
that the results obtained may not be 100% reliable or conclusive in many cases.

f) Most major academic journals and publishers currently have policies on the use of
generative Al in publications. These policies vary considerably. There is a growing
consensus that generative Al tools do not meet the criteria for authorship of academic
papers, as they cannot take responsibility or be held accountable for the papers
submitted.

g) Material generated by Al tools should not replace PhD candidates' own research and
learning, nor misrepresent their understanding of the knowledge, concepts, and
techniques used during the PhD. On the one hand, we have an obligation to support
and prepare our students in the best possible way for the future, while also
acknowledging the many unresolved (and even unsolvable) problems and the
implications this entails for academic integrity and skill development. PhD students
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may be missing out on a crucial opportunity to consolidate their own academic
experience. Some relevant publications such as Nature, will not post any content in
which photographs, videos, or illustrations have been created in whole or in part using
generative Al at least for the foreseeable future (Nature, 2023).

4.2. Main regulatory and ethical challenges

a) Some researchers warn about some errors produced by these systems for the
development of scientific careers (Ginther et. al., 2024). Privacy and data security
concerns related to student information and interactions are often raised (Garcia &
Rodriguez, 2022). Teachers worry about the reliability of Chat GPT's responses and
the potential for misinformation (Lee & Kim, 2023). Furthermore, the technical
complexity of implementing Chat GPT in classrooms can be seen as a significant
challenge (Davis & Smith, 2022) or in general generative Al (Alsobhi et. al., 2022).
Thus, weaknesses have been pointed out such as the lack of consistency in the wide
variety of data sources; the lack of significant results of qualitative research;
misinterpretation of data; the complexity of the systems that sometimes prevent the
generalization of the results; or the misclassification of patterns; or conflicting
findings and threats in relation to privacy or ethics. To this can be added the type of
data, sometimes particularly sensitive.

b) Sometimes produces limited and biased results which can exacerbate discrimination
in some groups: Limitations in the way ChatGPT introduces environmental issues
have been demonstrated (Kim et al., 2024) (Stahl y Eke, 2024). The Al and GPTs we
have here and now tend to reproduce racism and sexism (Brenna, 2023). The
emergence of artificial intelligence (Al) technologies, such as ChatGPT, is sparking
disruptions in how students are learning in college spaces and developing skills to
compete in a global economy. In particular, the underrepresentation of minoritized
groups in STEM is an ongoing challenge and will likely be impacted by the use of Al
These challenges inspire the investigation and awareness of systemic inequities amid
the development of new teaching and learning approaches (Garcia-Ramos, 2023)
(Ricoy-Casas & Fernandez-Gonzalez, 2024). Likewise, generative Al tools are also
predictive and may not generate the kind of novel content expected of graduate
students, nor organize existing knowledge in such a way as to reveal the need for the
novel contribution made by the research that supports a graduate student's thesis.

c) These systems also face dilemmas in the field of intellectual property, industrial
property and even other ethical dilemmas: generative Al like ChatGPT could create
medical manuscripts that could not be differentiated from manuscripts written by
humans (Helgeson et. al., 2025). Questions have arisen about the attribution and
ownership of this ChatGPT-generated text in students' work in education and research
(Thorp, 2023; Stokel-Walker, 2023; Stokel-Walker, 2022; Van-Dis, et. al, 2023).
Some authors have evaluated ChatGPT's performance on specific tasks, such as those
related to bibliometric analysis, showing that there are large discrepancies and that
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ChatGPT's reliability is low in this particular area (Farhat et al., 2023). College
students are more inclined to use ChatGPT as a learning tool than their older
counterparts (Vogels, 2023). This highlights the growing role of ChatGPT and other
generative Al tools in educational contexts. It already represents a challenge for
teachers, and ChatGPT appears as an author in research articles. which many scientists
disapprove of (Stokel-Walher, 2023).

5. Conclusion

Maintaining a balance between technology integration and meaningful human interaction remains
crucial (Martin & Thompson, 2022), because sometimes human preferences camouflaged as
technology are produced and reproduced (Tepper, 2020). Ignoring bias doesn't make it go away: it
simply hides the dominance of the powerful (Kallury, 2020). The use of Al and algorithms 1) are not
infallible; 2) without intentionality or without being detected, they can inherit biases from
programmers, users, databases or sources of information from which they feed; 3) its 100% verifiability
is impossible at the current stage of its development, due to its autonomous learning system; and 4)
they are not completely transparent (“black boxes”) which sometimes justifies deregulation, self-
regulation or market-driven governance, in an instrumentalisation of ethical language by technology
companies, of "ethical laundering" (Bietti 2020). This creates unexplored ethical and regulatory
challenges, especially in the use of the Metaverse, which will provide great comprehensiveness in
profiling (a kind of panopticon). 360°) (Ricoy-Casas, 2022). Al is only a tool, but it is the unavoidable
duty of governments and parliaments to build a robust legislative framework that guarantees its
responsible use and in accordance with democratic values. Also, this paper emphasizes the need for
educators to develop digital competencies to effectively leverage Al technologies in educational
settings (Esfandiari et. al., 2024) (Malviya et. al., 2023), and highlights other critical aspects of
generative Al, such as energy and water consumption. It is a question of using all the improvements
that innovations provide us, but whose use is not to the detriment of scientific quality, fundamental and
environmental rights, and democracy itself.
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