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ABSTRACT

The integration of Generative Artificial Intelligence into education is reshaping teaching and learning practices,
creating an urgent need for regulatory and verification policies. In health-related university programs, these challenges
are amplified because inaccurate information may lead to potential diagnostic and treatment errors. To examine the
official Al policies of Spanish universities and assess the accuracy of ChatGPT 3.5 outcomes. Comparative study.
Although university policies promote transparency and responsible use, they lack mandatory mechanisms to ensure
systematic verification of information generated by Al tools. The study highlights the need for administrative policies
that embed critical verification models within the curriculum, ensuring that the use of artificial intelligence reliably
strengthens—rather than jeopardizes—the quality, safety, and academic rigor of university education, with relevance
for healthcare training.

RESUMEN

La integracién de la Inteligencia Artificial Generativa en la educacién esta transformando los procesos de ensefianza
y aprendizaje, exigiendo politicas de regulacidn, pero también de verificacién. En la formacién universitaria sanitaria,
estos retos se intensifican, ya que la inexactitud de la informacién puede derivar en posibles errores diagnésticos y de
tratamiento. Analizar las politicas de las universidades espafiolas sobre inteligencia artificial y evaluar la precisién de
las respuestas de ChatGPT 3.5. Estudio comparativo. Aunque las politicas universitarias fomentan la transparencia
y el uso responsable, no establecen mecanismos obligatorios que garanticen la verificacidn sistematica de los datos
generados por herramientas de inteligencia artificial. Este estudio destaca la necesidad de desarrollar politicas
administrativas que incorporen modelos de verificacidn critica en los planes de estudio, asegurando que la inteligencia
artificial complemente de forma fiable la calidad, seguridad y rigor de la formacién universitaria, especialmente en
el Ambito sanitario.
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1. Introduccién

Generative Artificial intelligence (GAI) is revolutionizing various sectors, and education is no exception.
The integration of generative Al in education is transforming traditional teaching methods and enhancing
the learning experience for students globally. This technological advancement may improve academic
performance by personalized experiences. One of the most significant uses of generative GAl in education
is personalized assessment and learning, since GAI algorithms analyze individual students’ strengths,
weaknesses, and learning styles to provide feedback and create customized learning paths (Crompton &
Burke, 2023).

Other GAl-related uses are related to grading and evaluation of papers and exams through image
recognition and prediction systems; personalized intelligent teaching, through data mining and learning
analytics; and online and mobile remote education, through edge computing, virtual personalized assistants
and real-time analysis (Crompton & Burke, 2023; Zawacki-Richter et al., 2019). The proper use of GAI
in academic education enhances the quality of education and ensures that each student can progress at
their own pace with personalized experiences (Lin et al., 2023).

With the focus on healthcare education, the use of GAl relies heavily on the accuracy of the information
provided. The role of GAI in healthcare education encompasses, among other activities, personalized
learning pathways, simulation-based learning and clinical decision. But if the training programs and prediction
models use incomplete data, this can lead to biased decisions (Abdullayev et al., 2025). Thus, inaccurate
information can lead to misdiagnosis, which can harm patients. It is therefore essential to ensure that GAI
systems are truthful, well-designed and reliable (Reddy, 2024). However, due to the rapid progress of models
the verification of information becomes a huge task, and the recognized challenges regarding the accuracy
and reliability of GAl in high-stakes fields, particularly in healthcare education, necessitate focused research
into its practical implementation and verification of performance, to minimize the risk of misdiagnosis. For
this reason, this study aims to first benchmark institutional responses to these technological changes by
examining the public policies adopted by Spanish universities, and second, to evaluate the precision of GAI
outputs (using ChatGPT 3.5) to understand how task complexity impacts information veracity.

1.2. Literature Review and Theoretical Framework

There is no specific legislation on GAI in Spain, but the National Artificial Intelligence Strategy
2020-2025 stands out as the main framework for promoting Al research and development in our country
(OECD, 2019; Ruiz-Lazaro et al., 2025). In the same line, the Conference of Rectors of Spanish Universities
(CRUE) points out that universities must lead the use of GAl, ensuring ethical and equitable use (Cruz
Argudo et al., 2024). Sustainable education encompasses inclusive education, which highlights the key
role of technology education in raising awareness of environmental sustainability and empowering people.
In this line, technology offers the opportunity to teach more effectively, improving accessibility, making
learning more inclusive for students with special needs, and translating educational materials into multiple
languages, breaking down language barriers and promoting global education equity (Iku-Silan et al., 2023).
Generalizing the use of GAI in higher education would be possible by promoting the implementation of
different systems, such as the Intelligence Tutoring Systems (ITS) (Feng et al., 2021) or chatbots platforms
(Iku-Silan et al., 2023; Jeon et al., 2023).

These systems originated in the 1960s, but moderns ones allow more effective interaction and they are
becoming very popular in a wide variety of areas of society, including education (VWelskop, 2023). Intelligent
tutoring systems (I'TS) are generally defined as a computer learning environment that enhances the students’
knowledge by artificial algorithms, with one-to-one tutoring, giving instant feedback, answering questions
and providing additional resources for further learning. Different types are available, such as AutoTutor,
which uses natural language to teach students subjects such as physics, or LabTutor for engineering
students (Feng et al., 2021; Lin et al., 2023). Chatbots use natural language processing, machine learning
and deep learning to simulate human conversation, and are equipped with an easy-to-use interface, as
well as storage and feedback features that allow individualized guidance in learning. A large number of
these platforms are available to deploy chatbots, such as Google’s DialogFlow, Microsoft Bot Framework,

ChatGPT or PandoraBots, and are used in different sectors such as health, office work, customer service
and education (Fglstad et al., 2021).
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In the field of education chatbot key components are related to goal-orientation, embodiment,
and multimodality, as well as feedback, thus providing a useful tool for promoting the interdisciplinary
learning in the academic community (Jeon et al., 2023). Specifically, the use of ChatGPT is emerging
as a new technology to empower students to take control of their learning experience and academic
goals. Introducing ChatGPT as a learning tool can encourage students to think critically about the wider
societal, ethical, legal and moral issues associated with the integration of GAI (Castonguay et al., 2023;
Tam et al., 2023).

Although the benefits and the potential opportunities of using GAI, some concerns arise concerning
risks on trustful information derived from GAI outputs (Walker, 2025; Zawacki-Richter et al., 2019). In
this regard, Martin-Moncunill and Alonso Martinez (2025), highlighted the lack of trust in GAI assistants
and the lack on inadequate verification methods among engineering and social science students. With
the focus on healthcare education, a recent study with medical students conducted by Lymar et al. (2025)
supported these findings, highlighting that most of participants reported disadvantages of GAl uses. These
disadvantages included errors and inaccuracy, and the tendency of GAI to provide incorrect or incomplete
information, undermining its reliability. Consequently, a need for clearer institutional guidelines verification
in academic settings is urgently required.

2. Method
2.1. Research Design and Rationale

A comparative study designed to address the documented lack of regulation and quality assurance of
generative artificial intelligence (GAI) in higher education, particularly regarding verification recommendations
and instructions set out in policies.

2.2. Objectives
To evaluate the accuracy of ChatGPT-3.5 responses.
To examine the official university policies on generative Al in Spanish universities.

2.3. Data Sources and Sampling

Policy Corpus.

A corpus of official institutional documents of GAI policies publicly accessible from Spanish universities
offering different degrees were collected. Documents were selected if they explicitly addressed generative
artificial intelligence, academic integrity, digital tools, or guidelines for student use of Al-assisted technologies.

ChatGPT-3.5 outcomes.

A dataset of responses was generated by submitting educational prompts to ChatGPT-3.5.

3. Results
3.1. Chat GPT outcomes

The study demonstrates a practical example of inaccuracies of GPT in a simple manner. In this exercise
the authors asked ChatGPT-4.0 for a list of all Spanish universities. In the first attempt, the list generated
by ChatGpt 3.5 to the question: “Give me a list of all spanish universities” [‘Dame una lista de todas las
universidades espanolas”], a total of 60 universities were listed, but the list was incomplete. For example,
the Universitat Autdnoma de Barcelona (UAB), the Universitat Oberta de Catalunya (UOC) and the
Universidad Nacional a Distancia (UNED) were not included. (Table 1)

In the second attempt, ChatGpt 3.5 generated a list of 104 universities to the question: “I need a list of
ALL spanish universities” [‘Necesito una lista de TODAS las universidades espanolas”], but again with
errors. In this new list, the ChatGPT decides to divide universities into three sections: public, private and
others. Some universities were duplicated and classified in two sections, such as the University of Zaragoza
(UNIZAR) and the University Rovira i Virgili (URL), which were placed both in the public section and
in the other universities section. Other specific errors concern to classification in the correct section. For
example, the Universitat Internacional de Catalunya (UIC) was listed in the public section, although it is
a private center. (Table 2)
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Table 1: List of all Spanish Universities (first attempt).

1. Universidad de Alcala

2. Universidad de Almeria

3. Universidad de Cadiz

4. Universidad de Cantabria

5. Universidad de Castilla-La Mancha
6. Universidad Complutense de Madrid
7. Universidad de Cérdoba

8. Universidad de Extremadura

9. Universidad de Granada

10. Universidad de Huelva

11. Universidad de Jaén

12. Universidad de La Laguna

13. Universidad de Las Palmas de Gran Canaria
14. Universidad de Leén

15. Universidad de Lleida

16. Universidad de Mélaga

17. Universidad de Murcia

18. Universidad de Oviedo

19. Universidad de Salamanca

20. Universidad de Sevilla

21. Universidad de Valencia

22. Universidad de Valladolid

23. Universidad de Zaragoza

24. Universidad de Alicante

25. Universidad de Barcelona

26. Universidad de Girona

27. Universidad de Navarra

28. Universidad de La Rioja

29. Universidad del Pais Vasco

30. Universidad Politécnica de Cartagena

31. Universidad Politécnica de Catalufa

32. Universidad Politécnica de Madrid

33. Universidad Politécnica de Valencia

34. Universidad Pompeu Fabra

35. Universidad Pdblica de Navarra

36. Universidad Rey Juan Carlos

37. Universidad Rovira i Virgili

38. Universidad de Vic

39. Universidad Internacional de Andalucia

40. Universidad Internacional de Catalufa

41. Universidad Internacional de La Rioja

42. Universidad Europea de Madrid

43. Universidad a Distancia de Madrid

44. Universidad de Deusto

45. Universidad de San Jorge

46. Universidad Catélica de Murcia

47. Universidad Francisco de Vitoria

48. Universidad Nebrija

49. Universidad CEU San Pablo

50. Universidad Pontificia de Comillas

51. Universidad Pontificia de Salamanca

52. Universidad Loyola Andalucia

53. Universidad Alfonso X el Sabio

54. Universidad Camilo José Cela

55. Universidad Europea del Atlantico

56. Universidad Internacional Menéndez Pelayo
57. Universidad Cardenal Herrera-CEU

58. Universidad Abat Oliba CEU

59. Universidad Catélica de Valencia San Vicente Martir
60. Universidad Internacional Isabel | de Castilla

Universidades Pdblicas (Public Universities)

Universidades Privadas:

(Private universities)

Table 2: List of all Spanish Universities (second attempt).

Otras Universidades: (Other)

Universidad de Alcala
Universidad de Almeria
Universidad de Cadiz
Universidad de Cantabria

Universidad Complutense de Madrid
Universidad de Cérdoba
Universidad de Extremadura
Universidad de Granada

10.  Universidad de Huelva

11.  Universidad de Jaén

12.  Universidad de La Laguna

13.  Universidad de Las Palmas de Gran Canaria
14.  Universidad de Ledn

15.  Universidad de Lleida

16.  Universidad de Malaga

17.  Universidad de Murcia

18.  Universidad de Oviedo

19.  Universidad de Salamanca

20. Universidad de Sevilla

21.  Universidad de Valencia

22. Universidad de Valladolid

23. Universidad de Zaragoza

24. Universidad de Alicante

25.  Universidad de Barcelona

26. Universidad de Girona

27.  Universidad de Navarra (pablica)

28. Universidad de La Rioja

29.  Universidad del Pais Vasco

30. Universidad Politécnica de Cartagena
31.  Universidad Politécnica de Catalufa
32. Universidad Politécnica de Madrid

SRR

Universidad de Castilla-La Mancha 3.

Universidad Europea
de Madrid
Universidad a
Distancia de Madrid
Universidad de
Deusto

Universidad de San
Jorge

Universidad Catdlica
de Murcia
Universidad Francisco|
de Vitoria
Universidad Nebrija
Universidad CEU San
Pablo

Universidad Pontificia
de Comillas
Universidad Pontificia
de Salamanca
Universidad Loyola
Andalucia
Universidad Alfonso
X el Sabio
Universidad Camilo
José Cela
Universidad Europea
del Atlantico
Universidad
Internacional
Menéndez Pelayo

Universidad Cardenal

Herrera-CEU

1 Universidad Auténoma de Barcelona
2 Universidad Auténoma de Madrid

3. Universidad de La Laguna

4. Universidad de Las Palmas de Gran Canarial
5. Universidad de Valladolid

6. Universidad de Jaén

7. Universidad Miguel Herndndez de Elche
8. Universidad Rovira i Virgili

9. Universidad de Santiago de Compostela
10.  Universidad de Vigo

11.  Universidad de A Corufia

12.  Universidad de Extremadura

13.  Universidad de Zaragoza

14.  Universidad de Cantabria

15.  Universidad de Castilla-La Mancha

16.  Universidad de Burgos

17. Universidad de Leén

18.  Universidad de Salamanca

19.  Universidad de Valladolid

20. Universidad de Huelva

21.  Universidad de Jaén

22. Universidad de Sevilla

23.  Universidad Pablo de Olavide

24. Universidad de Malaga

25. Universidad de Granada

26. Universidad de Almeria

27.  Universidad de Cérdoba

28. Universidad de Cadiz

29.  Universidad Politécnica de Madrid

30. Universidad de Alcala

31.  Universidad Carlos Il de Madrid

32. Universidad Complutense de Madrid
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Table 2: List of all Spanish Universities (second attempt).

Universidades Pablicas (Public Universities) Universidades Privadas: Otras Universidades: (Other)

2 (Private universities)
S 33.  Universidad Rey Juan Carlos
> 33.  Universidad Politécnica de Valencia 17 Uni idad Ab gg 8n¥ver5}jaj Soli?t)ecmcla de Catalufia
34. Universidad Pompeu Fabra ) niversica at : niversicac de barcelona
' . . o Oliba CEU 36. Universidad de Girona
35.  Universidad Pablica de Navarra 18, Uni idad Catdli 37 Uni idad de Lleid
> 36. Universidad Rey Juan Carlos - Universidad atolica y niversicac ce Lleica .
o 37' Uni idad Rovira i Virei de Valencia San 38. Universidad Auténoma de Madrid
) ’ piversidac foviral VIrgi - Vicente Martir 39.  Universidad Auténoma de Barcelona
S 38. Universidad de Vic (pablica-privada) N R
= . . . .| 19. Universidad 40. Universidad Pompeu Fabra
= 39.  Universidad Internacional de Andalucia I ional Isabel I |41, Uni idad de Vi
= 40. Universidad Internacional de Catalufa nternacional [sabe ' niversicac de Vic
9 ’ . . . . de Castilla 42. Universidad Internacional de Andalucia
O 41.  Universidad Internacional de La Rioja 43

Universidad Internacional de Catalufia
44. Universidad Internacional de La Rioja

3.2. Policies and recommendations

Across the institutions surveyed, a primary consensus emerges regarding the responsible and critical
application of Al, advocating comprehensive training programs for both students and educators in ethical
practices. A universal recommendation involves the development and implementation of clear policies that
actively promote equitable access and opportunities in Al-assisted learning.

Table 3 shows where it is possible to find policies and recommendations for the use of GAl in academic
works in each of universities visited, and Table 4 shows the ethical aspects, policies and recommendations
to conduct academic works for each university explored.

Table 3: Websites for Policies and Recommendations for the Use of GAI.

Universidad Oberta de Catalunya (UOC) ZZL’C;)ESI.;/C/Z;)?/;gZe’:t:IH.uoc.edu/es/biblioguias/bib/ioguia/lnte/[gencia—artzﬁcial—en—/a—

Universidad Internacional de la https://www.unir.net/wp-content/uploads/2024/02/Declaracion-UNIR-para-un-
Rioja(UNIR) uso-etico-de-la-1A-en-Educacion-Superior.pdf

Universidad Auténoma de Madrid (UAM) | Attps.//www.uam.es/uam/media/doc/1606941290988/guia-visual-iagen.pdf
Universidad de Granada (UG) https://ceprud.ugr.es/formacion-tic/inteligencia-artificial

Universidad Carlos lll de Madrid (UC3M)|https://e-archivo.uc3m.es/entities/publication/e560161f~-44a3-43f5-9a4e-5175a052c 2ec
Universitat Pompeu Fabra (UPF) https.://guiesbibtic.upf.edu/iag/docencia

Universitat de Lleida (UL) https://adia.udl.cat/ca/com-fer-anar-la-ia/alumnat/suport-enelsexercicis-i-activitats
Universidad de Huelva (UHU) https://www.uhu.es/sic/inteligencia-artificial/recomendaciones-y-recursos
Universitat Ramén Llull (URL) https://www.url.edu/es/innovacion-docente-y-calidad/recomendaciones-para-el-

buen-uso-de-las-herramientas-basadas-en-inteligencia-artificial
https://blogs.upm.es/observatoriogate/2024/03/04/el-uso-docente-de-la-
inteligencia-artificial-en-la-educacion-universitaria/

Universidad Politécnica de Madrid (UPM)

Universidad de Cadiz (UCA) https://medicina.uca.es/uso-adecuado-de-la-inteligencia-artificial-en-medicina/
L g https://docs.campusvirtual.urv.cat/wiki/lA_i_aprenentatge. Una_guia_
Universitat Rovira i Virgili (URV) per 1%E2%80%99estudiant URV
Universidad de Cantabria (UC) https://web.unican.es/buc/recursos/guias-y-tutoriales/guia’g=214
Table 4: Ethical Aspects and Recommendations on University Graduates on the Use of Al.
Recommendations UOC|UNIRUAM| UG [UC3M|UPF | UL |[UHU|URL [UPM|UCA|URV |UC
Developing policies that promote equal
access and opportunity in
Using IA responsibly and critically
Tra'mmg of studgnts and teachers in the
ethical use of Al is
Mgkg use of Al to solve eyaluatlon
activities only in the permitted
All evaluation activities should explicitly
state what types of uses of Al
Identify the options of one of the Al in the
statements of the
Cng the tools used for the realization of
assignments
Identify the text or images generated by Al
systems (traceability)
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Table 4: Ethical Aspects and Recommendations on University Graduates on the Use of Al.

Recommendations UOC|UNIRUAM| UG [UC3M|UPF | UL |[UHU|URL [UPM|UCA|URV |UC
Recommendation for making a critical
review and verification of the
If Al has been used, ask students to
indicate which verification
Note: UOC Universitat Oberta de Catalunya; UNIR= Universidad Internacional de la Rioja; UAM = Universidad Auténoma
de Madrid; UG= Universidad de Granada; UC3M Universidad Carlos Ill de Madrid; UPF = Universitat Pompeu Fabra; UL
Universitat de Lleida; UHU Universidad de Huelva; URL= Universitat Ramén Llull; UPM Universidad Politécnica de Madrid;
UCA= Universidad de Cadiz, Universidad de Cantabria. URV=Universitat Rovira i Virgili; UC

A crucial aspect of this regulatory landscape concerns the explicit management of GAI during evaluation
activities. Institutions emphasize the need for clear guidelines, mandating that all assessment statements explicitly
define permitted types of GAl usage (e.g., allowed with limitations, not allowed). Specific recommendations
include requiring students to cite any GAI tools used in assignments and identifying GAl-generated text or
images for traceability. However, a significant gap in policy is evident: none of the institutions surveyed
have established standardized verification methods for Al output, instead merely recommending critical
review and asking students which verification methods they have used. This structured approach, while
fostering academic integrity, highlights the current institutional reliance on individual student discretion
rather than mandated verification protocols.

4. Discussion

The use of GAI in higher education offers great opportunities for improving education and training.
However, the findings suggest that the generalized use of GAl in different academic tasks and training programs
should be carefully considered and reviewed. To promote the ethical use of GAI, administrators need to
establish public policies and promote equal access and opportunity in education using these new technologies.
However, the challenges and specific ethical and social issues in this area need to be carefully addressed.

In terms of policies, these should be standardized and generally implemented in higher education to
minimize the risk of differences both in quality of education and academic performance, as Ruiz-Lazaro et
al. (2025) suggested. In addition, these policies should include recommendations and specific tools to check
for verification of GAI performance, due to the inaccuracy, errors and incomplete information provided for
the GAI (Lymar et al., 2025; Martin-Moncunill & Alonso Martinez, 2025). As general recommendation,
for using across different academic specialties, the GAI detection tool GPTZero would be useful. This
tool has expanded its functionality to include Citations and Fact Checker. T his mechanism is designed to
track and verify a student’s cited sources to identify potential source hallucination—the invention of non-
existent references—thus bolstering academic integrity. Similarly, JustDone has been mentioned as a tool
featuring an integrated fact-checker intended to assist in preventing these source-related hallucinations.

With the focus on healthcare education, it is important not to overlook that algorithms provide responses
based on available information and do not have the capacity to discern whether this information is correct or
incorrect. As a result, they may reach biased, limited or inaccurate conclusions. For instance, the most widespread
use of GPT in healthcare is the academic writing, and some concerns are related to the 1) risk of incorrect
information, 2) citation/reference inaccuracy, 3) restricted knowledge before 2021, 4) legal issues, 5) risk of
misinformation, and 6) lack of originality (Sallam, 2023). In this academic context, specific tools to promote
the verification of GAI performance have been developed and implemented in this field. An example would
be the CliniFact, a dataset recently developed for evaluating the accuracy of large language models (LLMs)
in verifying scientific claims specific to clinical research (Zhang et al., 2025). In healthcare this is particularly
useful because accurate information is critical for patient care and decision-making (Li & VWu, 2025).

In terms of challenges of using GAI and outcomes provided, it is noted that the ability to add value
to education should encompass both the professor’s skills in using technology and the student’s skills in
interacting with technology and constructing their knowledge. However, previous research suggests that
both professors and students are not sufficiently prepared to use technology properly, even considering that
students are digital natives, and also highlights the lack of infrastructure to use the technology of Wi-Fi or
smartphones, the lack of technological support and the training (Daniela et al., 2018). Regarding training, it
should be noted that the quality of the information obtained from GPT depends on the specific instructions
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or questions called prompts. These prompts should have specific characteristics to elicit a right response,
including the clarity (clear and easy to understand), specificity (with details to guide the response), context
(background information), structure (logical organization of the prompt), tone and style (indicate the desired
tone, such as informal or formal), constraints (specify word limits or areas of interest) and examples (when
appropriate, provide examples of the type of response expected) (Lee & Palmer, 2025; UNITEC, 2024). In
addition, recent works highlighted the importance of the accuracy of these prompts in healthcare, detailing
instructions for ensuring safety and reliability of using GAl in this field (Maaz et al., 2025; Patil et al., 2024).

In terms of ethical issues are important to consider ensuring that GAl is implemented in a fair and beneficial
manner in the education and training in higher education, with a focus on healthcare professionals (Diaz-
Guio et al., 2024; du Boulay, 2023). As GAI can be used by students to solve assessment activities, one of
the issues of particular concern to teachers is academic dishonesty. In the same vein, over-reliance on GAI
for writing essays or solving clinical cases does not seem to enhance students’ competence acquisition. If
GAl is used indiscriminately and without limits, and this dynamic is accepted in higher education, there
is a risk that students will not develop their creative and critical thinking skills. Students need to learn to
relate complex ideas and concepts, to think critically and to make decisions. The development of these
skills during their academic education is essential for them to be able to carry out their future professional
activities with excellence, confidence and security (Ponce de Leon et al., 2023).

And last, but not least, another important ethic issue is the privacy and security of student data. Collecting
personal data and using GAI in education may raise concerns about data privacy and security, especially if
the data is shared or sold to third parties. There are concerns about the collection and storage of personal
user data (Bandara & Senanayaka, 2024; Zhang & Kamel Boulos, 2023). Thus, the correct use of GAI
encompasses the proper regulation to protect the intimacy and privacy of students (Sallam & Sallam, 2025).
Similarly, GAI can reflect and perpetuate gender or ethnic biases due to the lack of available published
information (Alonso-Rodriguez, 2024). In a healthcare context, this can lead to inequalities in treatment
and diagnosis for different groups of people or even suggest unsafe or untested treatment options. For this
reason, is needed to learn to use GAI responsibly and to check the answers we get before accepting them as
valid (Zhang et al., 2022; Zhang & Kamel Boulos, 2023). Thus, it is essential to develop and use algorithms
that are fair and do not discriminate against any demographic group, helping to avoid the perpetuation of
stereotypes (Cernadas & Calvo-Iglesias, 2020; Parlamento Europeo, 2024).

4.1. Limitations and Strengths

The limitations of this study are mainly related to a lack of resources, time and personnel. This meant
that it was not possible to visit every university in Spain and describe their policies in this area. It should be
noted that our objective was to provide an overview of policy content (specifically concerning verification
recommendations) rather than detailed information on the guidelines of all Spanish universities. Future
research should extend to each university to identify possible gaps in higher education institutions in this
regard. These findings could facilitate the unification of policies, criteria and recommendations within
the Spanish university system.

5. Conclusions

Using generative Al in higher education offers significant opportunities to enhance student learning
and professional preparation. However, the development of clear, standardized, and publicly accessible
policies is essential to ensure the systematic verification of GAIl outputs—particularly in healthcare
education, where accuracy is critical. T he main institutional recommendations for ethical use, as outlined
on the websites of universities that publicly provide such guidance, emphasize responsible, transparent, and
critical engagement with GAl, its use only when explicitly authorized by instructors, and the citation of any
tools employed. With a view toward strengthening students’ critical thinking and information literacy, it is
therefore important to clarify which verification methods are used to ensure that GAl-generated outputs
are accurate, reliable, and free from bias. With the emphasis on health sciences, students must be trained
to use GAl as a complementary support tool rather than as a primary source for clinical decision-making,
reinforcing the need for robust verification practices embedded within institutional guidelines.

https://doi.org/10.5281/zenodo.21362346 * Pages 62-70


https://doi.org/10.5281/zenodo.21362346

..............................................................................................................................................

Funding
Research was supported Grants PID2022-141403NB-100, funded by the Spanish Government (MCIN/
AEI/10.13039/501100011033/FEDER, UE).

Disclosure statement
Authors declare no conflicts of interest to disclose.

Data Availability Statement

The authors confirm that the data supporting the findings of this study are available within the article
[and/or] its supplementary materials.

The prior version of this manuscript was published as a preprint in Preprints.org, available at https:/

www.preprints.org/manuscript/202503.0327, DOI:10.20944/preprints202503.0327.v1

References

Abdullayev, V., Khang, A., & Ragimova, N. (2025). The Impact of Generative Al on Advancing Graduate Medical Education.
Babylonian Journal of Machine Learning, 2025, 97-105. https://doi.org/10.58496/BJML/2025/008

Alonso-Rodriguez, A. M. (2024). Hacia un marco ético de la inteligencia artificial en la educacién. Teoria de la Educacidn. Revista
Interuniversitaria, 36(2), 79-98. https://doi.org/10.14201/teri.31821

Bandara, W. M. H. K., & Senanayaka, S. G. M. S. D. (2024). Use of Artificial Intelligence in Education: A Systematic Review.
In 2024 International Research Conference on Smart Computing and Systems Engineering (SCSE) (Vol. 7, pp. 1-5). IEEE.
https://doi.org/10.1109/SCSE61872.2024.10550527

Castonguay, A., Farthing, P, Davies, S., Vogelsang, L., Kleib, M., Risling, T., & Green, N. (2023). Revolutionizing nursing education
through Ai integration: A reflection on the disruptive impact of ChatGPT. Nurse Education Today, 129, 105916. https://doi.
org/10.1016/j.nedt.2023.105916

Cernadas, E., & Calvo-lglesias, E. (2020). Gender perspective in Artificial Intelligence (Al). In Eighth International Conference on
Technological Ecosystems for Enhancing Multiculturality (pp. 173-176). ACM Digital Library. https://doi.org/10.1145/3434780.3436658

Crompton, H., & Burke, D. (2023). Artificial intelligence in higher education: the state of the field. International Journal of
Educational Technology in Higher Education, 20(1), 22. https://doi.org/10.1186/s41239-023-00392-8

Cruz Argudo, F, Garcia Varea, |., Martinez Carrascal, J. A., Ruiz Martinez, A., Ruiz Martinez, P. M., Sanchez Campos, A., & Turré
Ribalta, C. (2024). La inteligencia artificial generativa en la docencia universitaria. Oportunidades, desafios y recomendaciones.
CRUE, Universidades Espafiolas. https://www.crue.org/wp-content/uploads/2024/03/Crue-Digitalizacion_IA-Generativa.pdf

Daniela, L., Visvizi, A., Gutiérrez-Braojos, C., & Lytras, M. D. (2018). Sustainable Higher Education and Technology-Enhanced
Learning (TEL). Sustainability, 10(11), 3883. https://doi.org/10.3390/sul0113883

Diaz-Guio, D. A., Henao, J., Pantoja, A., Arango, M. A., DiazGémez, A. S., & Gémez, A. C. (2024). Artificial intelligence, applications and
challenges in simulation-based education. Colombian Journal of Anestesiology, 52(1), e1085. https://doi.org/10.5554/22562087.1085

du Boulay, B. (2023). Acrtificial Intelligence in Education and Ethics. In O. Zawacki-Richter & 1. Jung (Eds.), Handbook of Open,
Distance and Digital Education (pp. 93—108). Springer Nature Singapore. https://doi.org/10.1007/978-981-19-2080-6_6

Feng, S., Magana, A. J., & Kao, D. (2021). A Systematic Review of Literature on the Effectiveness of Intelligent Tutoring Systems in
STEM. In 2021 IEEE Frontiers in Education Conference (FIE) (pp. 1-9). IEEE. https://doi.org/10.1109/FIE49875.2021.9637240

Fglstad, A., Araujo, T., Law, E. L.-C., Brandtzaeg, P. B., Papadopoulos, S., Reis, L., Baez, M., et al. (2021). Future directions for chatbot
research: an interdisciplinary research agenda. Computing, 103(12), 2915-2942. https://doi.org/10.1007/s00607-021-01016-7

lku-Silan, A., Hwang, G.-J., & Chen, C.-H. (2023). Decision-guided chatbots and cognitive styles in interdisciplinary learning.
Computers & Education, 201, 104812. https://doi.org/10.1016/j.compedu.2023.104812

Jeon, J, Lee, S., & Choe, H. (2023). Beyond ChatGPT: A conceptual framework and systematic review of speech-recognition
chatbots for language learning. Computers & Education, 206, 104898. https://doi.org/10.1016/j.compedu.2023.104898

Lee, D., & Palmer, E. (2025). Prompt engineering in higher education: a systematic review to help inform curricula. International
Journal of Educational Technology in Higher Education, 22(1), 7. https://doi.org/10.1186/s41239-025-00503-7

Li, R., & Wu, T. (2025). Application of Artificial Intelligence Generated Content in Medical Examinations. Advances in Medical
Education and Practice, 16, 331-339. https://doi.org/10.2147/AMEP.S492895

Lin, C-C., Huang, A. Y. Q,, & Lu, O. H. T. (2023). Artificial intelligence in intelligent tutoring systems toward sustainable education:
a systematic review. Smart Learning Environments, 10(1), 41. https://doi.org/10.1186/s40561-023-00260-y

Lymar, L., Kuchyn, I, Bielka, K., & Puljak, L. (2025). Academic misconduct and artificial intelligence use by medical students, interns and
PhD students in Ukraine: a cross-sectional study. BMC Medical Education, 25(1), 1496. https://doi.org/10.1186/512909-025-08100-y

Maaz, S., Palaganas, J. C., Palaganas, G., & Bajwa, M. (2025). A guide to prompt design: foundations and applications for healthcare
simulationists. Frontiers in Medicine, 11, 1504532. https://doi.org/10.3389/fmed.2024.1504532

Martin-Moncunill, D., & Alonso Martinez, D. (2025). Students” Trust in Al and Their Verification Strategies: A Case Study at
Camilo José Cela University. Education Sciences, 15(10), 1307. https://doi.org/10.3390/educscil5101307

OECD. (2019). Cémo medir la transformacion digital: Hoja de ruta para el futuro. OECD Publishing. https://doi.org/10.1787/
af309cb9-es

© ISSN: 11343478 * e-ISSN: 1988-3293 * Pages 62-70

......

)
N
S
x
2
=3
)
]
R
e
5
=
)
O]


https://www.preprints.org/manuscript/202503.0327
https://www.preprints.org/manuscript/202503.0327
https://www.preprints.org/manuscript/202503.0327
https://doi.org/10.58496/BJML/2025/008
https://doi.org/10.14201/teri.31821
https://doi.org/10.1109/SCSE61872.2024.10550527
https://doi.org/10.1016/j.nedt.2023.105916
https://doi.org/10.1016/j.nedt.2023.105916
https://doi.org/10.1145/3434780.3436658
https://doi.org/10.1186/s41239-023-00392-8
https://www.crue.org/wp-content/uploads/2024/03/Crue-Digitalizacion_IA-Generativa.pdf
https://doi.org/10.3390/su10113883
https://doi.org/10.5554/22562087.e1085
https://doi.org/10.1007/978-981-19-2080-6_6
https://doi.org/10.1109/FIE49875.2021.9637240
https://doi.org/10.1007/s00607-021-01016-7
https://doi.org/10.1016/j.compedu.2023.104812
https://doi.org/10.1016/j.compedu.2023.104898
https://doi.org/10.1186/s41239-025-00503-7
https://doi.org/10.2147/AMEP.S492895
https://doi.org/10.1186/s40561-023-00260-y
https://doi.org/10.1186/s12909-025-08100-y
https://doi.org/10.3389/fmed.2024.1504532
https://doi.org/10.3390/educsci15101307
https://doi.org/10.1787/af309cb9-es
https://doi.org/10.1787/af309cb9-es

....................................................................................................................................................

Parlamento Europeo. (2024). Reglamento de Inteligencia Artificial. https://www.europarl.europa.eu/doceo/document/ TA-9-
2024-0138_ES.pdf

Patil, R., Heston, T. F.,, & Bhuse, V. (2024). Prompt Engineering in Healthcare. Electronics, 13(15), 2961. https://doi.org/10.3390/
electronics13152961

Ponce de Leon, C. G. R. M., Mano, L. Y., Fernandes, D. S., Paula, R. A. P, Brasil, G. C., & Ribeiro, L. M. (2023). Artificial
intelligence in the analysis of emotions of nursing students undergoing clinical simulation. Revista Brasileira de Enfermagem,
76(Suppl 4), €20210909. https://doi.org/10.1590/0034-7167-2021-0909

Reddy, S. (2024). Generative Al in healthcare: an implementation science informed translational path on application, integration
and governance. Implementation Science, 19(1), 27. https://doi.org/10.1186/s13012-024-01357-9

Ruiz-L4zaro, J., Redondo-Duarte, S., Jiménez-Garcia, E., Martinez-Requejo, S., & Galén/iﬁigo, A. (2025). Analisis de las guias
de uso de inteligencia artificial en educacién superior: comparacién entre las universidades espafolas. Borddn: Revista de
Pedagogia, 77(1), 121-153. https://doi.org/10.13042/BORDON.2025.110638

Sallam, M. (2023). ChatGPT Utility in Healthcare Education, Research, and Practice: Systematic Review on the Promising
Perspectives and Valid Concerns. Healthcare, 11(6), 887. https://doi.org/10.3390/healthcarel 1060887

Sallam, M., & Sallam, M. (2025). Ethical aspects of implementing generative artificial intelligence in medical education: a narrative
review. History and Philosophy of Medicine, 7(4), 20. https://doi.org/10.53388/HPM2025020

Tam, W.,, Huynh, T., Tang, A, Luong, S., Khatri, Y., & Zhou, W. (2023). Nursing education in the age of artificial intelligence powered
Chatbots (Al-Chatbots): Are we ready yet? Nurse Education Today, 129, 105917. https://doi.org/10.1016/j.nedt.2023.105917

UNITEC. (2024). ChatGPT en el aula: Guia para docentes innovadores. Universidad Tecnoldgica Centroamericana. https://ciec.
edu.co/wp-content/uploads/2024/03/ChatGPT-EN-EL-AULA-GUIA-PARA-DOCENTES.pdf

Walker, L. (2025). Artificial intelligence in medical education: Potential and pitfalls. Australian Journal of General Practice, 54(10),
743-746. https://doi.org/10.31128/ajgp-02-25-7559

Welskop, W. (2023). ChatGPT in Higher Education. International Journal of New Economics and Social Sciences, 17(1), 9-18.
https://doi.org/10.5604/01.3001.0053.9601

Zawacki-Richter, O., Marin, V. I, Bond, M., & Gouverneur, F. (2019). Systematic review of research on artificial intelligence
applications in higher education — where are the educators? International Journal of Educational Technology in Higher
Education, 16(1), 39. https://doi.org/10.1186/s41239-019-0171-0

Zhang, B., Bornet, A., Yazdani, A., Khlebnikov, P., Milutinovic, M., Rouhizadeh, H., Amini, P, et al. (2025). A dataset for evaluating
clinical research claims in large language models. Scientific Data, 12(1), 86. https://doi.org/10.1038/s41597-025-04417-x

Zhang, L., Fu, K., & Liu, X. (2022). Artificial Intelligence in Education: Ethical Issues and its Regulations. In Proceedings of the 5th
International Conference on Big Data and Education (pp. 1-6). ACM Digital Library. https://doi.org/10.1145/3524383.3524406

Zhang, P, & Kamel Boulos, M. N. (2023). Generative Al in Medicine and Healthcare: Promises, Opportunities and Challenges.
Future Internet, 15(9), 286. https://doi.org/10.3390/fi15090286

0
N
S
x
2
=3
0
3
2
e
5
£
)
O

https://doi.org/10.5281/zenodo.21362346 * Pages 62-70


https://doi.org/10.5281/zenodo.21362346
https://www.europarl.europa.eu/doceo/document/TA-9-2024-0138_ES.pdf
https://www.europarl.europa.eu/doceo/document/TA-9-2024-0138_ES.pdf
https://doi.org/10.3390/electronics13152961
https://doi.org/10.3390/electronics13152961
https://doi.org/10.1590/0034-7167-2021-0909
https://doi.org/10.1186/s13012-024-01357-9
https://doi.org/10.13042/BORDON.2025.110638
https://doi.org/10.3390/healthcare11060887
https://doi.org/10.53388/HPM2025020
https://doi.org/10.1016/j.nedt.2023.105917
https://ciec.edu.co/wp-content/uploads/2024/03/ChatGPT-EN-EL-AULA-GUIA-PARA-DOCENTES.pdf
https://ciec.edu.co/wp-content/uploads/2024/03/ChatGPT-EN-EL-AULA-GUIA-PARA-DOCENTES.pdf
https://doi.org/10.31128/ajgp-02-25-7559
https://doi.org/10.5604/01.3001.0053.9601
https://doi.org/10.1186/s41239-019-0171-0
https://doi.org/10.1038/s41597-025-04417-x
https://doi.org/10.1145/3524383.3524406
https://doi.org/10.3390/fi15090286

	_Hlk214007489
	_Hlk214275793
	_Hlk214276649
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_ENREF_30
	_ENREF_31
	_ENREF_32
	_ENREF_33
	_ENREF_34
	_ENREF_35
	_ENREF_36

	Button 6: 
	Page 1: 

	Button 5: 
	Page 1: 



