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Abstract

The increasing use of Generative Artificial Intelligence in Higher Education has created new
challenges for academic integrity, intellectual authorship, and the development of critical
thinking. This study analyzes these challenges and evaluates a pedagogical intervention
designed to promote the responsible use of Generative Artificial Intelligence in graduate
education. The study was conducted between February 2025 and June 2026 and involved
a total of 50 graduate students from three cohorts enrolled in two Master’s programs in
Engineering and Business Administration. A qualitative educational action research ap-
proach was adopted, based on the analysis of academic assignments, similarity reports, and
Artificial Intelligence-assisted writing detection using Turnitin, together with classroom
observations and reflective discussions. The pedagogical intervention incorporated strate-
gies based on the UNESCO (2023) guidance, structured prompt design, and the Socratic
model. The findings revealed frequent use of Generative Artificial Intelligence-generated
content without adequately paraphrasing the generated material, verifying information,
or consulting the scientific literature. Following the intervention, students demonstrated
greater attention to question formulation, information validation, and the use of reliable
academic sources. The study contributes empirical evidence from educational action re-
search showing that structured pedagogical interventions can promote the critical, ethical,
and responsible use of Generative Artificial Intelligence in education.

Keywords: Generative Artificial Intelligence; academic integrity; higher education; prompt
engineering; academic research

1. Introduction
1.1. Educational Perspectives on Generative Artificial Intelligence

Higher Education is undergoing continuous change as technological advances reshape
how knowledge is produced, shared, and used. Over recent decades, digital platforms,
virtual libraries, and online resources have transformed teaching, learning, and academic
research [1]. More recently, Generative Artificial Intelligence has expanded these trans-
formations by enabling students and educators to generate text, summarize and translate
information, answer questions, and support diverse learning and research activities [2].
Tools such as ChatGPT, Gemini, Claude, and Copilot, to name only a few, have consequently
gained visibility across Higher Education disciplines. Students use them to understand
concepts, organize ideas, prepare documents, and explore possible approaches to academic
projects [3], while educators have begun to incorporate them into the design of learning
activities and instructional materials. Generative Artificial Intelligence can be understood
as a set of systems capable of producing original content from instructions provided by
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users [4]. These systems operate through models trained on large volumes of data that
identify linguistic patterns and generate coherent responses according to the context of the
user’s request [5]. Unlike traditional search engines, which retrieve existing information
from multiple sources, Generative Artificial Intelligence generates original responses based
on learned patterns and user instructions. The growing presence of these technologies has
generated extensive discussion within Higher Education institutions [6]. Some perspec-
tives emphasize their potential to support learning, stimulate creativity, and improve a
variety of academic tasks. Others express concern about their possible effects on students’
intellectual development, particularly when Al-generated responses are used without anal-
ysis, validation, or critical reflection. These discussions have become increasingly relevant
because Generative Artificial Intelligence is already part of everyday university life and
will continue to influence educational practices in the coming years [7].

Against this background, the present study examines the challenges that Generative
Artificial Intelligence poses to academic integrity in graduate education through a qualita-
tive educational action research experience involving Master’s students in Engineering and
Business Administration. It also explores pedagogical strategies designed to strengthen
critical thinking, intellectual authorship, information validation, and the responsible use of
Generative Artificial Intelligence.

1.2. Academic Integrity and Knowledge Construction

The emergence of Generative Artificial Intelligence has renewed discussions surround-
ing academic integrity [8]. Traditionally, this concept has been associated with principles
such as honesty, responsibility, trust, fairness, and respect for intellectual property. Within
Higher Education, these principles guide the preparation of academic work, the appropriate
use of information sources, and the acknowledgment of contributions made by others [9].

For many years, concerns related to academic integrity focused primarily on practices
such as plagiarism, unauthorized copying of academic work, and the inappropriate use
of bibliographic references [10]. Generative Artificial Intelligence has introduced new
challenges to academic integrity because a text may present low similarity levels while still
raising questions about the student’s actual contribution to the development of ideas and
intellectual authorship.

Beyond determining whether an Artificial Intelligence tool contributed to the prepa-
ration of a text, the central issue is to examine the student’s role in the learning process
and in the construction of the knowledge presented as their own [11]. Preparing academic
work involves searching for information, evaluating evidence, comparing perspectives,
developing arguments, and drawing well-supported conclusions. When these activities
are replaced by automatically generated responses, the student’s active participation in
knowledge construction may be substantially reduced [12].

The discussion surrounding academic integrity extends beyond the detection of con-
tent produced with Generative Artificial Intelligence [13]. It also involves the capacity of
Higher Education institutions to promote responsible practices that enable students and
educators to use these technologies while preserving meaningful learning processes and
academic integrity.

1.3. Critical Thinking and Information Verification

One of the main challenges associated with the use of Generative Artificial Intelligence
in Higher Education is students’ ability to critically evaluate Al-generated outputs [14].
The speed with which these tools generate responses may create the impression that the
information provided is accurate, comprehensive, and reliable. However, the quality of
the generated content depends on both the information available during model training
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and the precision of the user’s prompts, which may result in inaccurate data, incomplete
interpretations, or nonexistent references.

This issue is particularly relevant in graduate education, where students are expected
to develop advanced skills in analysis, argumentation, and research. Academic training
relies on the ability to formulate meaningful questions, examine different perspectives,
identify robust evidence, and construct well-supported arguments [15]. In this context,
Generative Artificial Intelligence can serve as a valuable resource for exploring initial ideas
or identifying potential lines of inquiry, but it does not replace a thorough literature review
or the critical evaluation of evidence.

Consulting specialized scientific sources remains an essential component of academic
work. Databases such as Scopus, Web of Science, ERIC, and Google Scholar provide access
to research that has undergone peer review and other validation processes, helping to
ensure the quality of the information used [16]. Comparing content generated by Generative
Artificial Intelligence with the scientific literature strengthens students” analytical skills and
reduces the risk of incorporating inaccurate or insufficiently supported claims.

In this context, prompt design has become increasingly important because the quality
of Al-generated responses depends on the clarity and precision of the instructions provided
by the user [17]. Formulating specific questions, providing relevant context, and requesting
analytical responses encourage more meaningful interactions with Generative Artificial
Intelligence. From an educational perspective, learning to design effective prompts repre-
sents a valuable competency that can contribute to the development of communication,
problem-solving, and organizational thinking skills [18].

1.4. Teaching in the Age of Generative Artificial Intelligence

The incorporation of Generative Artificial Intelligence into Higher Education class-
rooms has also introduced new challenges for educators. In some cases, these technologies
have been perceived as a threat to assessment practices or as a factor that may facilitate aca-
demically unethical behavior [19]. This perception has led some institutions and educators
to adopt restrictive approaches to their use, despite the rapid diffusion of these tools and
their growing presence in contemporary educational settings.

The challenge is to support students in developing the competencies required to use
Generative Artificial Intelligence responsibly rather than prohibiting its use [20]. This
includes guiding information retrieval, promoting information verification, strengthening
students’ argumentative skills, and encouraging reflection on the ethical implications
of academic work. From this perspective, educators continue to play a central role as
facilitators of learning and guides in the construction of meaningful knowledge [21].

Preparing students for the responsible use of Generative Artificial Intelligence requires
creating opportunities for dialogue in which they can reflect on their academic practices and
recognize the limitations of these technologies [20]. It also requires reconsidering teaching
and assessment strategies that emphasize analysis, interpretation, and the application of
knowledge instead of the simple reproduction of information. This context provides an
opportunity to rethink educational practices and strengthen competencies that will remain
essential regardless of future technological advances.

This study seeks to contribute to current discussions on the ethical and educational
implications of Generative Artificial Intelligence by providing evidence from an educational
action research experience in graduate education. The following sections present the
methodological approach and pedagogical intervention, the results observed throughout
the educational experience, their interpretation in relation to the existing literature, and the
main conclusions, implications, limitations, and directions for future research.
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2. Materials and Methods
2.1. Educational Context

The educational experience that forms the basis of this study was conducted between
February 2025 and June 2026 in two Master’s programs from different disciplinary fields:
Engineering and Business Administration. The study involved 50 graduate students
enrolled in courses addressing environmental and sustainability topics together with
issues related to their respective professional fields. Within this context, activities focused
on searching, analyzing, and communicating academic information were incorporated,
providing the opportunity to develop and examine an educational experience centered on
Generative Artificial Intelligence, academic integrity, and knowledge construction.

Throughout the study period, the students completed weekly academic assignments,
including literature reviews, analyses of scientific articles, essays, research reports, critical
reflections, and other written activities related to the course content. Across the three
cohorts and six groups included in the study, these activities generated approximately
600 academic products, which constituted the primary source of evidence for the analysis.
The continuous nature of these activities made it possible to monitor the evolution of
students” academic practices throughout the educational process.

2.2. Methodological Approach

This study was conducted using a qualitative approach with elements of educational
action research. This methodological approach was selected because it allowed the edu-
cational experience to be examined while simultaneously implementing, observing, and
refining pedagogical strategies related to the use of Generative Artificial Intelligence in
graduate education.

Educational action research integrates iterative processes of observation, reflection,
intervention, and continuous refinement within the same educational setting [22]. From
this perspective, the educator-researcher actively participated in the implementation of the
pedagogical strategy, analyzed the evidence generated throughout the educational process,
and progressively refined the learning activities based on students” academic performance,
classroom interactions, and reflective discussions. In this study, the educational experience
focused on the use of Generative Artificial Intelligence in academic activities while pro-
moting reflection on academic integrity, intellectual authorship, critical thinking, and the
responsible use of these technologies.

2.3. Participants

The educational experience involved 50 graduate students enrolled in two Master’s
programs in the fields of Engineering and Business Administration. Participants were
selected through convenience sampling, as they belonged to the groups assigned to the
educator-researcher during the study period. Participation was voluntary, and all students
agreed to take part in the educational experience developed within the courses.

The participants had diverse academic and professional backgrounds, as well as
different levels of familiarity with Generative Artificial Intelligence tools. The study was
conducted as part of the regular course activities, and the learning activities implemented
formed part of the normal teaching and learning process.

The participants were enrolled in two Master’s programs from different disciplinary
fields within the same higher education institution, allowing the educational experience
to be implemented in distinct academic contexts under the same institutional framework.
Because the study was conducted within the educator-researcher’s regular graduate
courses, the pedagogical intervention formed part of the normal teaching and learning
process rather than a separate research activity. This approach allowed the educational
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strategies to be implemented under authentic classroom conditions while students com-
pleted the academic assignments required by the course. Consequently, the findings
should be interpreted within this specific instructional context, as they reflect the inter-
action between the pedagogical intervention and the learning environment in which it
was implemented.

2.4. Data Collection Techniques and Instruments

Data were collected through the analysis of academic assignments completed by the
students throughout the study period. These assignments included literature reviews,
analyses of scientific articles, essays, research reports, critical reflections, and other written
assignments prepared as part of the weekly course activities. Each submitted assignment
was uploaded to Turnitin as part of the regular assessment process of the courses. Tur-
nitin, an institutional platform widely used in Higher Education, supported the review of
textual similarity and Artificial Intelligence-assisted writing, providing complementary
information for the analysis conducted in this study.

The analysis of academic assignments was complemented by classroom observations
conducted throughout the teaching and learning process. These observations emerged
during the regular review of students” assignments and the provision of individual and
collective feedback. Rather than following a formal observation protocol, they focused
on recurring patterns identified in students” academic writing, particularly regarding the
use of Generative Artificial Intelligence, information verification, consultation of scientific
literature, academic writing practices, and intellectual authorship.

Data collection was further complemented through structured opportunities for dia-
logue and reflection incorporated into the class sessions. These activities included debates,
guided discussions, and the exchange of experiences among students, providing additional
information about their perceptions of the advantages and limitations of Generative Artifi-
cial Intelligence, the ethical implications of its use, and issues related to academic integrity,
intellectual authorship, critical thinking, and knowledge construction.

2.5. Pedagogical Intervention Strategy

The pedagogical intervention was implemented throughout the academic semester in
weekly three-hour sessions integrated into the regular course activities. Its purpose was to
promote the critical and responsible use of Generative Artificial Intelligence through a ped-
agogical strategy organized into five sequential phases. The intervention combined short
conceptual explanations with practical classroom activities, guided discussions, individual
and collaborative exercises, and continuous feedback throughout the intervention.

The first instructional component focused on academic integrity and intellectual
authorship. Learning activities addressed topics related to academic honesty, responsible
use of information sources, knowledge construction, and the role of Generative Artificial
Intelligence as a learning support tool.

The second instructional component was based on the recommendations proposed
by UNESCO (2023) for the use of Generative Artificial Intelligence in education. These
recommendations served as the pedagogical framework for discussing transparency, re-
sponsibility, critical thinking, and students’ active participation in learning processes. The
UNESCO guidance also provided a reference for examining the role of Generative Artificial
Intelligence within the university context and for promoting a balanced understanding of
its opportunities and limitations.

The third instructional component focused on prompt design and use. Students
participated in activities aimed at understanding how the instructions provided influence
the quality of responses generated by Generative Artificial Intelligence. Different types
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of prompts were used to explain concepts, analyze situations, compare perspectives, and
promote reflective thinking. Particular emphasis was placed on the Socratic model as a
strategy to encourage questioning, argumentation, and critical analysis.

The fourth instructional component focused on strengthening students’ skills in search-
ing, selecting, and validating scientific information. Students were encouraged to use
specialized academic databases, and particular emphasis was placed on the importance
of comparing information generated by Generative Artificial Intelligence with reliable
scientific sources.

Paraphrasing was incorporated as a fundamental academic skill throughout the in-
tervention. The proposed activities were designed to help students distinguish between
reproducing information and reconstructing it through their own intellectual work, thereby
fostering comprehension, analysis, and meaningful engagement with academic content.
The five phases provided a structured framework that guided students from an initial
diagnosis of their use of Generative Artificial Intelligence to the analysis and reflection of
their learning experience while integrating the four instructional components throughout
the educational process. Figure 1 summarizes the methodological design of the pedagogical
intervention implemented in this study.

2.6. Data Analysis

The analysis was conducted through the systematic review of the academic assign-
ments submitted by the students, together with the records obtained from classroom
observations and the reflections developed during the working sessions. Each assign-
ment was individually examined as part of the regular assessment process, allowing the
educator-researcher to analyze students’ use of Generative Artificial Intelligence in their
academic work.

Following the review of each assignment, individual discussions were held with the
respective students to provide feedback on their work and to reflect on issues related to
academic integrity, intellectual authorship, critical thinking, the use of scientific sources,
and the responsible use of Generative Artificial Intelligence. These discussions formed
part of the pedagogical intervention and also contributed to the interpretation of students’
learning processes throughout the study.

The continuous review of academic assignments, classroom observations, Turnitin
reports, and individual reflections made it possible to identify recurring patterns in
students’” academic practices over time. The interpretation of these multiple sources
of evidence supported the analysis of the educational experience developed during
the intervention.
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Figure 1. Pedagogical Intervention Design.
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3. Results
3.1. The Presence of Generative Artificial Intelligence in Graduate Academic Activities

During the educational experience conducted with graduate students enrolled in two
Master’s programs in Engineering and Business Administration, the use of Generative
Artificial Intelligence was found to be part of the regular academic practices of a substantial
proportion of the participants. These tools were used to complete assignments, search for
information, organize ideas, draft texts, and prepare academic work.

The discussions and reflective activities conducted during the class sessions revealed
that most students were already familiar with ChatGPT and other similar applications
before the pedagogical intervention began. In many cases, these platforms were used
regularly because of the speed with which they generated responses and their ability to
produce content related to the topics covered in the courses. The prevailing perception
among students was that Generative Artificial Intelligence represented a useful resource
for optimizing the time devoted to academic work and facilitating an initial understanding
of specific topics.

The analysis of the submitted assignments showed that the use of Generative Artifi-
cial Intelligence was not always accompanied by a critical evaluation of the information
obtained. Many assignments reflected a strong reliance on Al-generated content, limiting
students” active participation in argument development, information analysis, and the
production of their own reflections. The review of the assignments also revealed highly
similar text structures, repetitive argumentative sequences, and homogeneous organization
across different submissions.

Another pattern identified through the review of academic assignments and classroom
discussions was the tendency of some students to regard information generated by Genera-
tive Artificial Intelligence as inherently reliable. This was particularly evident in activities
involving conceptual reviews of specialized topics. In several assignments, information
obtained from Generative Artificial Intelligence platforms was incorporated without being
contrasted with scientific articles, specialized books, or institutional documents.

During the reflective discussions, several students explained that they used Generative
Artificial Intelligence to produce initial drafts because complete texts could be generated
within seconds. They also indicated that these tools reduced the time required to prepare
essays, literature reviews, and other written assignments. These observations illustrated the
prominent role that Generative Artificial Intelligence had assumed in students” academic
practices at the beginning of the educational experience.

The information collected during this initial stage demonstrated that Generative
Artificial Intelligence had become an integral part of students” academic activities before
the implementation of the pedagogical intervention. These initial observations provided
the basis for implementing the educational strategy described in the following sections,
which sought to promote a more critical, responsible, and academically rigorous use of
these technologies.

3.2. Initial Patterns of Use Identified Among Students

The analysis of the academic activities conducted during the study period made
it possible to identify several patterns associated with the use of Generative Artificial
Intelligence. Although most students acknowledged using these tools to support their
academic work, the ways in which they were used revealed important differences in levels
of intellectual engagement, critical analysis, and knowledge construction.

One of the most frequently observed patterns was the use of Generative Artificial
Intelligence to produce complete assignments, essays, and research reports. In many cases,
students requested comprehensive responses from generative platforms on the topics
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addressed in class and subsequently incorporated this content into their assignments with
only minor modifications.

The review of the submitted assignments also revealed limited use of paraphrasing.
Many students tended to reproduce responses generated by Generative Artificial Intel-
ligence while preserving the original argumentative structure and replacing only a few
words or expressions. During the reflective sessions, this practice provided opportunities
to discuss the difference between making superficial textual changes and engaging in a gen-
uine process of knowledge appropriation. Particular emphasis was placed on paraphrasing
as an academic skill that requires understanding an idea, interpreting it critically, and
expressing it through one’s own intellectual work while acknowledging the sources used.

Another recurring pattern was the limited consultation of specialized scientific liter-
ature. In a considerable proportion of the assignments, the information used originated
primarily from responses generated by Generative Artificial Intelligence, whereas the
incorporation of scientific articles, specialized books, or technical documents was limited.

An excessive reliance on responses generated by Generative Artificial Intelligence
was also reflected in the similarity observed across some academic assignments. Several
documents presented comparable structures, repetitive argumentative sequences, and
conclusions with common characteristics, even though students were working on differ-
ent topics.

During the reflective activities conducted in class, several students explained that
they relied on Generative Artificial Intelligence because it could quickly produce texts that
appeared complete and well structured. Some acknowledged that they initially assumed
the responses generated by these tools were accurate by default and rarely verified the
information before incorporating it into their assignments.

Cases were also observed in which Generative Artificial Intelligence produced non-
existent references, incomplete information, or statements lacking verifiable documentary
support. Although these situations were not identified in all assignments, they provided
opportunities to discuss the importance of verifying information and comparing it with
reliable academic sources.

The findings obtained during this stage identified recurring patterns in the academic
use of Generative Artificial Intelligence, including the production of complete drafts,
limited paraphrasing, reduced consultation of scientific literature, limited verification
of information, and a high level of trust in Al-generated responses. These observations
served as the basis for the pedagogical actions implemented during the following stages of
the intervention.

3.3. Intellectual Authorship and the Limits of Automated Detection

One of the main challenges identified during the educational experience was deter-
mining intellectual authorship in academic work developed with the support of Generative
Artificial Intelligence.

To examine this aspect, the academic assignments completed by the students were
reviewed using Turnitin. The platform made it possible to analyze both textual similar-
ity indices and the indicators associated with the potential use of Generative Artificial
Intelligence in the preparation of academic documents.

The educational experience showed that the reports generated by Turnitin provide
valuable information for educators, although they also present limitations that must be
understood before interpreting the results. The platform itself states that its Generative
Artificial Intelligence writing detection system was designed to support academic decision-
making rather than to determine automatically whether academic misconduct has occurred.
Turnitin also acknowledges that its models may produce false positives and false nega-
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tives. Consequently, it recommends that the results be interpreted together with human
judgment, contextual analysis of each case, and the application of institutional academic
integrity policies.

This clarification was relevant during the interpretation of the results obtained in
this study. In recent years, some debates have focused on the technological capacity to
detect content generated by Generative Artificial Intelligence [23]. During the review
of the assignments, the interpretation of Turnitin reports was therefore complemented
by the analysis of students” academic work, classroom observations, and the individual
discussions conducted throughout the pedagogical intervention.

The review of the assignments revealed situations in which a document presented low
textual similarity while still reflecting limited intellectual participation by the student. Like-
wise, some cases required a more detailed examination because the Generative Artificial
Intelligence indicators reported by Turnitin had to be interpreted in light of the limitations
acknowledged by the platform itself. These observations reinforced the importance of
avoiding interpretations based exclusively on percentages or automated indicators.

These observations are also consistent with recent evidence indicating that Al detection
tools should be interpreted with caution. Although systems such as Turnitin provide
valuable support for academic review, they remain subject to false positives, false negatives,
and limited transparency, making their results insufficient as standalone evidence of Al
use or academic misconduct [24]. Throughout the educational experience, Turnitin reports
were therefore used primarily to identify assignments requiring closer examination rather
than to reach immediate conclusions about intellectual authorship. Their interpretation
was consistently complemented by the analysis of students” written work, classroom
observations, reflective discussions, and educators’ professional judgment, allowing each
case to be examined within its educational context.

Another relevant aspect concerns the technical requirements for the operation of the
detection system. According to Turnitin’s documentation, documents must satisfy specific
requirements related to file length, format, and language before Generative Artificial
Intelligence writing reports can be generated. These requirements include a minimum of
300 words written in prose and a maximum length of 30,000 words [25]. This represents an
important limitation when analyzing lengthy academic documents, particularly theses and
large research reports, which can easily exceed these thresholds.

Throughout the educational experience, Turnitin reports were not interpreted in
isolation. Their interpretation was complemented by the review of students” assignments,
classroom observations, and the individual discussions conducted during the pedagogical
intervention, allowing each case to be examined within its educational context.

3.4. Observed Changes Following the Pedagogical Intervention

The activities carried out during the intervention revealed changes in the way students
interacted with Generative Artificial Intelligence tools. At the beginning of the educational
experience, these technologies were used primarily to obtain rapid responses, essays, sum-
maries, or explanations that were subsequently incorporated into academic assignments
with only minor modifications.

The reflective activities on academic integrity, intellectual authorship, and the responsi-
ble use of Generative Artificial Intelligence provided opportunities for students to examine
the implications of using these technologies in Higher Education. During the classroom
discussions, students recognized that responsibility for the content presented in academic
work remained with the author, regardless of the technological resources used during
its preparation.
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One of the most significant changes was related to Prompt Engineering. Unlike the
initial interactions, which were characterized by brief instructions intended to obtain im-
mediate answers, students gradually began to formulate more specific, contextualized, and
analytical prompts. The use of the Socratic model supported this process by encouraging
questioning, the exploration of different perspectives, and a deeper examination of the
topics under study.

Evidence also emerged of greater attention being paid to the validation of information
generated by Generative Artificial Intelligence. Students increasingly consulted special-
ized scientific literature and used academic databases such as Web of Science, Scopus,
ScienceDirect, and Google Scholar to compare information, verify evidence, and support
their arguments. Likewise, the activities focused on paraphrasing promoted more active
participation in the preparation of academic texts and in the incorporation of students’
own reflections.

The educational experience also revealed a broader understanding of both the possi-
bilities and the limitations of Generative Artificial Intelligence within academic processes.
By the end of the intervention, students more frequently verified Al-generated information
using scientific sources, formulated more analytical prompts, and demonstrated greater
participation in the development of their academic work.

4. Discussion
4.1. From Detection to Responsible Use

The results of this study showed that the initial use of Generative Artificial Intelligence
among graduate students was characterized by a strong reliance on Al-generated responses,
limited consultation of scientific literature, superficial paraphrasing, and insufficient ver-
ification of information. These patterns indicate that the educational challenge extends
beyond the use of the technology itself and is closely related to students” intellectual en-
gagement during the development of academic work. Rather than representing isolated
practices, these findings reflect the need to strengthen educational strategies that promote
responsible and reflective use of Generative Artificial Intelligence in Higher Education.

Within this context, the pedagogical intervention was not intended to restrict access
to Generative Artificial Intelligence or to promote a negative view of these technologies.
Instead, it sought to create opportunities for analysis that would enable students to un-
derstand both the possibilities and the limitations of these tools in Higher Education. The
starting point was the recognition that Generative Artificial Intelligence has become part
of contemporary academic practice and that its presence will continue to expand in the
coming years. Consequently, one of the principal educational challenges is to prepare
students to use these technologies critically, ethically, and responsibly.

As a framework for these discussions, the study adopted the UNESCO (2023) guid-
ance on the use of Generative Artificial Intelligence in education. These recommendations
emphasize the importance of preserving students’ intellectual autonomy, strengthening
critical thinking, and ensuring that academic decisions continue to result from human
reasoning [26]. The changes observed during the intervention were consistent with these
recommendations, particularly regarding the progressive incorporation of information
verification, scientific literature consultation, and greater student participation in the con-
struction of academic work. Likewise, UNESCO’s recommendations shifted the focus
from technological detection toward students’ intellectual development and knowledge
construction [27].

One of the most significant discussions that emerged during the intervention con-
cerned the distinction between producing academic text and constructing knowledge.
Several students acknowledged that they had initially incorporated Al-generated responses
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into their assignments without fully understanding the concepts presented. This observa-
tion illustrates one of the principal educational risks associated with Generative Artificial
Intelligence: producing coherent and well-structured text does not necessarily imply com-
prehension, critical analysis, or meaningful learning. The educational value of these
technologies therefore depends on the extent to which students remain actively involved in
interpreting, evaluating, and transforming the information they receive.

Another important aspect discussed throughout the intervention was the preserva-
tion of students’ individual voice in academic writing. Although Generative Artificial
Intelligence frequently produced grammatically correct and well-organized texts, these
responses often reflected standardized structures and homogeneous styles that reduced
opportunities for students to express their own reasoning, interpretations, and academic
identity. Classroom discussions therefore emphasized that the educational value of aca-
demic writing extends beyond producing coherent text; it also involves developing an
individual voice capable of communicating original ideas, critical reflection, and personal
engagement with scientific evidence. Encouraging students to revise, reinterpret, and
rewrite Al-generated drafts using their own arguments became an important component
of the pedagogical intervention.

The findings also support a broader understanding of academic integrity beyond
plagiarism detection or the technological identification of Al-generated content. During the
review of students’ assignments, documents with low similarity indices did not always
demonstrate meaningful intellectual participation, while Al writing reports required careful
interpretation because of the limitations acknowledged by Turnitin. These observations
reinforce that automated detection systems should be understood as tools that support aca-
demic review, whereas responsibility for evaluating intellectual authorship and academic
integrity continues to depend on educators’ professional judgment and the educational
context in which the work is produced.

The intervention also demonstrated that students’ initial trust in Al-generated re-
sponses represented an important challenge for graduate education. During the reflective
activities, participants analyzed examples of inaccurate information, nonexistent references,
and unsupported statements generated by different Al platforms. These activities con-
tributed to a greater awareness that the fluency and confidence with which Al-generated
responses are presented do not necessarily reflect their accuracy. As a result, students
increasingly recognized the importance of consulting scientific literature and verifying
information before incorporating it into their academic work.

Another relevant finding concerns the role of scientific literature within learning
processes supported by Generative Artificial Intelligence. At the beginning of the inter-
vention, many assignments relied primarily on Al-generated information, with limited
consultation of scientific articles or specialized publications. Following the pedagogical
activities, students increasingly used academic databases such as Web of Science, Sco-
pus, ScienceDirect, and Google Scholar to contrast information, evaluate evidence, and
strengthen their arguments. This progression suggests that Generative Artificial Intelli-
gence can support academic work more effectively when its outputs are complemented by
systematic consultation of reliable scientific sources [28].

The changes observed in Prompt Engineering also deserve particular attention. Ini-
tially, students formulated brief prompts aimed at obtaining immediate answers. As the
intervention progressed, prompts became more contextualized, analytical, and oriented
toward exploration rather than simple content generation. The incorporation of the Socratic
model encouraged students to formulate better questions, consider alternative perspectives,
and engage more actively in the learning process. These findings suggest that Prompt
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Engineering can function not only as a technical skill but also as a pedagogical strategy for
promoting reflection, inquiry, and critical thinking.

From this perspective, the contribution of the intervention extends beyond encour-
aging the responsible use of Generative Artificial Intelligence. The results suggest that
the educational challenge is no longer whether students use these technologies, but how
they integrate them into their learning while maintaining intellectual responsibility, critical
evaluation of information, and academic integrity. In this regard, the UNESCO guidance
contributed to positioning Generative Artificial Intelligence as a support tool whose educa-
tional value depends on students’ capacity to formulate meaningful questions, evaluate in-
formation critically, and construct knowledge through active intellectual participation [29].

4.2. Prompt Engineering and the Socratic Model for Knowledge Construction

The results of this study indicate that the educational value of Generative Artificial
Intelligence is closely associated with the way students interact with these technologies.
During the initial stages of the intervention, many participants formulated brief and
general prompts intended to obtain immediate answers. This pattern frequently produced
extensive responses with limited contextualization and little support for critical analysis.
These observations indicate that several of the limitations identified during the intervention
were associated with students’ interaction with Generative Artificial Intelligence.

As the intervention progressed, students gradually learned to formulate prompts that
incorporated context, specific objectives, and analytical criteria. This change was accompa-
nied by improvements in the quality of the responses generated by Generative Artificial
Intelligence and by greater student participation in the development of academic assign-
ments. The activities also showed greater attention to information verification, consultation
of scientific literature, and the development of arguments supported by evidence.

The incorporation of the Socratic model contributed to this change by encouraging
students to continue interacting with Generative Artificial Intelligence through successive
questions. Instead of accepting the first response, participants examined assumptions,
requested additional explanations, explored alternative perspectives, and evaluated the
evidence supporting the information provided by the system [30]. This form of interaction
promoted a more active learning process and encouraged continuous reflection throughout
the academic activities.

The educational experience demonstrated that Prompt Engineering extends beyond
the formulation of effective instructions for obtaining better responses from Generative
Artificial Intelligence. Within the context of this intervention, it became an educational strat-
egy that encouraged questioning, argumentation, information evaluation, and independent
reasoning. As students improved the quality of their prompts, they also demonstrated
greater intellectual participation in the preparation of their academic work.

Another important observation concerned the relationship between Prompt Engineer-
ing and academic research. At the beginning of the intervention, many students relied
primarily on Al-generated responses to complete their assignments. As the intervention
progressed, they increasingly consulted scientific articles and specialized publications to
verify information, compare evidence, and strengthen their arguments. Academic databases
such as Web of Science, Scopus, ScienceDirect, and Google Scholar became regular sources
for validating information generated by Generative Artificial Intelligence.

These observations reinforce the distinction between generating text and constructing
knowledge. Although Generative Artificial Intelligence can facilitate idea generation and
support the early stages of academic work, meaningful learning continues to depend on
students’ ability to formulate relevant questions, critically evaluate information, integrate
scientific evidence, and develop their own arguments. Similar observations have been

https://doi.org/10.3390/info17080780


https://doi.org/10.3390/info17080780

Information 2026, 17, 780

14 of 18

reported in previous studies that emphasize the importance of maintaining active student
participation throughout the learning process [31].

From the perspective of academic integrity, the findings of this study indicate that ed-
ucational efforts should prioritize the development of questioning, information evaluation,
and critical reasoning when students interact with Generative Artificial Intelligence [32].
Preparing students to engage thoughtfully with these technologies contributes more effec-
tively to higher education than approaches centered exclusively on restricting or detecting
their use.

4.3. Information Validation and Scientific Sources

One of the principal findings of this study was the importance of strengthening
students” ability to validate information generated by Generative Artificial Intelligence.
Although these platforms can produce extensive, coherent, and apparently well-supported
responses, the quality of the writing does not necessarily guarantee the accuracy or reliabil-
ity of the information presented [11]. Throughout the intervention, students encountered
examples of incomplete information, nonexistent references, oversimplified interpretations,
and statements that could not be confirmed through the scientific literature. These expe-
riences reinforced the importance of systematic information verification as an essential
component of academic work.

At the beginning of the intervention, many students tended to accept Al-generated
responses without questioning their accuracy or consulting additional sources. This pattern
was reflected in the limited use of scientific literature observed in many of the initial
assignments, where Al-generated information frequently became the primary source used
to prepare academic work. These findings indicate that the immediate availability of Al-
generated content may encourage a false sense of reliability when students do not actively
verify the information obtained.

The analysis of these situations provided opportunities to distinguish between access
to information and knowledge construction. While Generative Artificial Intelligence can
provide information within seconds, the development of academic knowledge requires
interpretation, comparison of multiple sources, critical evaluation of evidence, and indepen-
dent reasoning [33]. This distinction became particularly relevant in graduate education,
where research competencies constitute a fundamental component of academic training.

For this reason, the pedagogical intervention emphasized the systematic consulta-
tion of scientific literature through academic databases such as Web of Science, Scopus,
ScienceDirect, Google Scholar, and other specialized resources relevant to students” dis-
ciplinary fields. These databases were incorporated into the learning activities as the
primary sources for verifying information, contrasting evidence, and strengthening aca-
demic arguments. Their use was facilitated by the institutional access available to graduate
students, allowing them to work with peer-reviewed scientific publications throughout the
intervention.

Comparing Al-generated responses with scientific literature enabled students to iden-
tify methodological differences, recognize unsupported statements, and examine alternative
interpretations that were frequently absent from automatically generated content. This
comparison encouraged greater participation in the evaluation of evidence and promoted a
more critical approach to the information incorporated into academic assignments.

Another topic discussed extensively during the intervention was the phenomenon
commonly referred to as Artificial Intelligence hallucinations. Students analyzed examples
in which generative systems produced apparently convincing information that lacked
documentary support, including nonexistent references and inaccurate author attribu-
tions. These activities demonstrated that the fluency of Al-generated responses should not
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be interpreted as evidence of their accuracy and reinforced the importance of verifying
information before incorporating it into academic work [34].

The findings also indicate that Generative Artificial Intelligence should complement
the research practices expected in graduate education. Locating reliable sources, evaluating
scientific evidence, identifying knowledge gaps, and developing well-supported arguments
continued to depend on students’ active participation throughout the research process. As
the intervention progressed, students increasingly integrated Generative Artificial Intelli-
gence into information retrieval, analysis, and validation while maintaining consultation of
scientific literature as the foundation of their academic work.

These observations reinforce the idea that the educational challenge extends beyond
teaching students how to use Generative Artificial Intelligence. Higher Education insti-
tutions are also expected to prepare students to question information, verify evidence,
interpret scientific findings, and make academically informed decisions [35]. Within this
context, information validation becomes one of the essential competencies for the responsi-
ble integration of Generative Artificial Intelligence into graduate education.

5. Conclusions

The findings of this study contribute to the ongoing discussion on the educational
implications of Generative Artificial Intelligence by supporting the view that academic
integrity should be addressed primarily as a pedagogical challenge rather than exclusively
as a technological one. The educational experience demonstrated that responsible use of
Generative Artificial Intelligence depends less on the availability of detection systems and
more on the development of students” abilities to question information, evaluate evidence,
construct arguments, and assume responsibility for their own academic work. Within this
context, technologies such as Turnitin, Prompt Engineering, and structured pedagogical
strategies should be understood as complementary resources that support learning while
preserving the central role of educators in guiding academic development.

This study also contributes to current discussions by illustrating how pedagogical
interventions grounded in ethical reflection, information validation, and guided interaction
with Generative Artificial Intelligence can promote a more responsible use of these tech-
nologies in graduate education. Rather than positioning Artificial Intelligence as either a
threat or a solution, the educational experience highlights the importance of integrating
these tools into teaching practices that strengthen research competencies, critical analysis,
and evidence-based decision-making. These findings may provide useful guidance for
Higher Education institutions seeking to develop institutional strategies that combine
technological innovation with the preservation of academic integrity.

Some limitations should be acknowledged. This study was conducted within two
graduate programs at a single Higher Education institution using a qualitative educational
action research approach. Consequently, the findings should be interpreted within this
educational context and are not intended to provide statistical generalization to other
institutions, academic disciplines, or educational levels. In addition, the study examined
the effects of a specific pedagogical intervention and did not evaluate whether the observed
changes persist over longer periods or transfer to other academic settings.

Future research could explore the implementation of similar pedagogical strategies
in undergraduate education, different disciplinary fields, and institutions with diverse
educational policies regarding Generative Artificial Intelligence. Longitudinal studies
may also contribute to understanding the durability of changes in students’ research
practices, academic writing, critical thinking, and responsible use of Generative Artificial
Intelligence. Comparative studies involving different educational contexts would further
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strengthen the evidence regarding effective approaches for integrating these technologies
into Higher Education.

Ultimately, the educational challenge presented by Generative Artificial Intelligence
extends beyond determining whether students use these technologies. The more signif-
icant challenge is ensuring that their use continues to support the intellectual processes
that define Higher Education: questioning evidence, constructing knowledge, exercising
academic judgment, and assuming responsibility for one’s own learning. As Generative
Artificial Intelligence becomes increasingly integrated into academic life, the future of
academic integrity will depend less on identifying who generated a text than on ensuring
that students remain responsible for understanding, evaluating, and defending the ideas
they present.
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