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 The study aimed to analyze the relationship and predictive capacity of ChatGPT use with respect 
to self-regulated learning skills in university students, considering frequency of use, quality of use, 
and strategic academic use. It was conducted using a basic quantitative approach with an 
explanatory-predictive scope and a non-experimental, cross-sectional design. A total of 335 
university students, representing the accessible population, participated through a population 
census. A Likert-scale questionnaire was administered, and the data were analyzed using partial 
least squares structural equation modeling (PLS -SEM) with SmartPLS 4.0. The results showed 
adequate levels of reliability and validity for the measurement model, with factor loadings between 
0.791 and 0.902, composite reliability between 0.903 and 0.941, and AVE values between 0.700 
and 0.742. The structural model showed positive and statistically significant relationships between 
frequency of use (β = 0.184; p < 0.001), quality of use (β = 0.327; p < 0.001), and strategic academic 
use (β = 0.421; p < 0.001) with self-regulated learning competencies. The model explained 61.8% 
of the variance (R² = 0.618) and demonstrated predictive relevance (Q² = 0.406). It is concluded 
that strategic academic use has the strongest association and predictive capacity, followed by 
quality and frequency of use. 
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1. Introduction 
 
The use of generative artificial intelligence tools, especially ChatGPT , has transformed how university students access 
information, write academic papers, and engage in learning activities (Zamzami et al., 2024). Since its launch in November 
2022, ChatGPT has achieved unprecedented adoption, surpassing 100 million monthly active users in just two months, making 
it one of the fastest-growing digital applications in history. Globally, various higher education institutions have begun 
integrating this tool into their teaching and learning processes due to its ability to facilitate information retrieval, generate 
personalized explanations, and support the resolution of complex problems. However, this growth has also raised concerns 
about its potential impact on the development of cognitive and metacognitive skills essential for independent learning (Abas 
et al., 2023). Several international studies show an accelerated adoption of artificial intelligence in education. According to 
UNESCO (2023), approximately 67% of university students report having used generative artificial intelligence tools to 
support their academic activities (Ni’mah et al., 2025). Similarly, a survey conducted by Best Colleges (2024) reported that 
approximately 56% of university students in the United States use ChatGPT to complete assignments, write essays, summarize 
texts, or solve academic exercises. While these figures demonstrate widespread acceptance of the tool, they also reveal the 
need to strengthen self-regulated learning skills to avoid over-reliance on artificial intelligence (Zhu, 2025). 
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In a global context, international organizations such as the OECD (2023) have indicated that self-regulated learning is one of 
the most important skills for the 21st century, as it allows students to plan, monitor, and evaluate their own learning process. 
However, the results of PISA 2022 showed that a significant proportion of students have limitations in skills related to self-
regulation, time management, and critical thinking, skills that are fundamental for effectively using tools like ChatGPT. (H. 
F. Li, 2023)In this scenario, the incorporation of artificial intelligence should be geared towards strengthening learning and 
not towards replacing the student's intellectual effort. (Sardi et al., 2025). 
 
In Latin America, the rapid expansion of internet access and artificial intelligence platforms has significantly increased the 
use of ChatGPT in universities (Chiu, 2024). The Inter-American Development Bank (IDB, 2024) indicates that more than 
60% of Latin American university students have used some type of generative artificial intelligence tool in the past year, 
primarily for writing assignments, searching for information, and supporting academic research (Ng et al., 2024). However, 
the same organization warns that many institutions still lack clear policies to promote the ethical and pedagogical use of these 
technologies, which could affect the development of self-regulation and independent learning skills. 
 
UNESCO for Latin America and the Caribbean (2023) highlights that the incorporation of artificial intelligence in higher 
education represents an opportunity to personalize learning, provided that students develop planning, self-reflection, and 
continuous monitoring skills in their academic activities (Y. Li et al., 2025). However, it also warns that the indiscriminate 
use of generative tools can foster superficial learning and diminish the ability to critically analyze information when adequate 
self-regulation strategies are lacking (Y. Li et al., 2025). 
 
In Peru, the digital transformation of universities has driven the increasing use of artificial intelligence-based platforms. 
According to the National Household Survey on Information and Communication Technologies (2024) by the National 
Institute of Statistics and Informatics (INEI), approximately 82% of young people between 17 and 24 years old access the 
internet daily, while 95% of university students use mobile devices for academic activities. This context has facilitated access 
to tools like ChatGPT ; however, technological availability does not necessarily guarantee autonomous learning or the 
development of metacognitive skills that allow for the critical and responsible use of these tools. 
 
Likewise, the National Superintendency of Higher University Education ( SUNEDU ) has promoted the strengthening of 
digital skills in Peruvian universities, considering that technological transformation demands students capable of managing 
their own learning and critically evaluating information obtained through digital resources (Dahri et al., 2024). Despite these 
efforts, various national studies show that many students have difficulty organizing their time, setting academic goals, 
monitoring their progress, and self-regulating their learning, aspects that could be influenced positively or negatively by the 
use of ChatGPT. (Lee et al., 2024). 
 
In the central region of Peru, comprising departments such as Junín, Huancavelica, and Pasco, the digitization of higher 
education has intensified since the pandemic. Public and private universities have incorporated virtual platforms, digital 
libraries, and artificial intelligence tools to support learning. However, significant disparities remain in students' access to 
technological resources and in the development of digital skills. These conditions necessitate an analysis of how the use of 
ChatGPT relates to self-regulated learning competencies in this regional context. 
 
Particularly in universities in the Junín region, the increasing use of ChatGPT for writing reports, answering questionnaires, 
conducting research, and preparing presentations poses new challenges for faculty and students (Churampi-Cangalaya et al., 
2026). While the tool can contribute to improved academic efficiency, there is also a risk that some students may become 
overly reliant on AI-generated responses, diminishing essential processes such as study planning, learning monitoring, critical 
reflection, and time management. This situation highlights the importance of investigating whether the use of ChatGPT 
strengthens or limits self-regulated learning skills (Churampi-Cangalaya et al., 2024). 
 
In this context, the present study aimed to analyze the relationship and predictive capacity of ChatGPT use with respect to 
self-regulated learning competencies in university students, considering the frequency of use, quality of use, and strategic 
academic use as dimensions of this tool's use. To this end, a structural equation model based on partial least squares ( PLS -
SEM) was employed to determine the magnitude, direction, and statistical significance of the proposed relationships (Hartley 
et al., 2024). The results will provide scientific evidence to guide institutional policies and pedagogical strategies that promote 
the responsible, ethical, and effective use of artificial intelligence, strengthening autonomous learning and the training of 
professionals capable of functioning in increasingly digital educational environments. 
 
2. Literature review 
 

2.1. Using ChatGPT 

 
The use of ChatGPT refers to the extent to which university students employ this generative artificial intelligence tool to 
support their academic activities, leveraging its ability to generate text, answer questions, explain concepts, summarize 
information, solve problems, and provide real-time feedback. From an educational perspective, its use represents a 
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technological innovation that can enhance teaching and learning processes, facilitating immediate access to knowledge and 
promoting more personalized learning experiences (Huallpa et al., 2023). 
 
From a technology adoption perspective, the use of ChatGPT involves not only the frequency with which students interact 
with the platform, but also how they integrate its functionalities into the planning, development, and evaluation of their 
academic activities. Appropriate use fosters content comprehension, strengthens critical thinking, and promotes student 
autonomy; however, excessive or inappropriate use can lead to technological dependence, diminish cognitive effort, and 
negatively impact the development of analytical and self-regulation skills (Najah & Ghozali, 2024). 
 
Dimension 1. 
 
a. Frequency of use: Frequency of use refers to how often students use ChatGPT for academic activities. This metric 
considers the number of times a student uses the tool during a given period to resolve doubts, search for information, complete 
assignments, generate ideas, or supplement their studies (Saputra et al., 2023). A higher frequency of interaction reflects a 
greater level of integration of artificial intelligence into the regular activities of the learning process. 
 
From an educational perspective, frequency of use is a relevant indicator for understanding the degree of acceptance and 
adoption of technology among university students. However, high frequency does not necessarily guarantee better academic 
results, as its effects depend on the purpose and manner in which the tool is used (Najah & Ghozali, 2024). Therefore, this 
dimension should be analyzed in conjunction with the quality and strategic use of ChatGPT to understand its true influence 
on self-regulated learning. 
 
b. Quality of Use: Quality of use refers to the level at which students leverage ChatGPT 's functionalities to develop academic 
activities in a critical, ethical, and reflective manner. This involves the ability to formulate precise questions, interpret the 
generated responses, verify the information obtained, and use it to build new knowledge, avoiding the simple copying of 
content produced by artificial intelligence. (Baskara, 2023). 
 
This dimension assesses how the student interacts with the tool and the academic value they derive from it. High-quality use 
implies that the student compares the information with scientific sources, adapts the responses to their learning needs, and 
uses ChatGPT as a complement to the educational process, strengthening critical thinking and intellectual autonomy rather 
than replacing their own reasoning. 
 
c. Strategic academic use: Strategic academic use represents the student's ability to integrate ChatGPT in a planned manner, 
oriented toward achieving specific learning objectives. This includes using the tool to organize activities, solve complex 
problems, generate research ideas, create outlines, understand difficult concepts, and receive feedback during the learning 
process (Zamzami et al., 2024). This dimension emphasizes the conscious and planned use of artificial intelligence as a 
learning support resource. 
 
From a self-regulated learning perspective, strategic academic use implies that the student deliberately selects when, how, and 
for what purpose to use ChatGPT , based on the requirements of each academic activity. This approach facilitates the planning, 
monitoring, and evaluation of one's own learning, promoting responsible interaction with artificial intelligence and 
contributing to the development of skills necessary to meet the challenges of higher education in digital environments. 
 
2.2. Competencies for self-regulated learning 

 
Self-regulated learning competencies are defined as the metacognitive, motivational, and behavioral capacity of students to 
autonomously manage their own learning process (Al-Ali et al., 2024). In higher education, this construct implies that students 
establish clear academic goals, select appropriate cognitive strategies to achieve them, and continuously monitor their 
progress. It is not merely a set of isolated skills, but a dynamic process through which students take active control of their 
knowledge acquisition, adapting their effort and methods according to the demands of the learning environment (Widowati 
et al., 2023). 
 
From a dimensional perspective, self-regulated learning is structured primarily in three interrelated phases: the planning or 
anticipation phase, the execution or voluntary control phase, and the self-reflection phase (Carlos et al., 2006). During 
planning, students analyze the task, set goals, and select strategies; during execution, they employ metacognitive monitoring 
tools, such as attention control and time management; finally, in self-reflection, they evaluate the results obtained in 
comparison to the initial goals. This last stage generates affective reactions and self-efficacy judgments that influence future 
learning cycles. 
 
In the era of generative artificial intelligence, these skills take on critical significance for university students (H. F. Li, 2023). 
Faced with tools like ChatGPT , which offer immediate answers and automate content generation, self-regulation acts as the 
cognitive filter that distinguishes passive consumption from strategic use. Students with a high level of self-regulated skills 
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do not delegate their critical thinking to technology; on the contrary, they use AI as a framework to formulate better questions, 
compare sources, delve deeper into complex concepts, and optimize their independent study processes. 
 
In the context of structural equation modeling using PLS -SEM, self-regulated learning competencies are typically configured 
as a latent variable composed of key dimensions (such as goal setting, self-assessment, and environment management) . 
Analyzing this variable in relation to (Pinto & Palacios, 2022)ChatGPT use allows us to determine the extent to which 
interaction with emerging technologies strengthens or weakens academic autonomy. Thus, it becomes a fundamental indicator 
for evaluating whether the adoption of AI in universities fosters autonomous and reflective students or, conversely, generates 
a technological dependence that compromises their intellectual development (Youssef et al., 2022). 
 
Despite the growing interest in using generative artificial intelligence tools in higher education, gaps remain in the empirical 
evidence regarding how specific characteristics of ChatGPT use relate to self-regulated learning competencies. Recent 
literature has primarily addressed aspects related to the acceptance of artificial intelligence, students' perceptions, perceived 
usefulness, and the possibilities for personalized learning; however, studies that differentiate between frequency of use, quality 
of interaction, and strategic academic use of ChatGPT as dimensions linked to competencies in planning, monitoring, 
regulating, and evaluating one's own learning are still limited. 
 
Furthermore, there is limited empirical evidence from the Peruvian university context to determine which of these dimensions 
have the greatest explanatory and predictive capacity regarding self-regulated learning. This limitation is relevant because 
more frequent use of ChatGPT does not necessarily imply high-quality academic use or a strategic integration of the tool into 
students' metacognitive processes. Therefore, it is necessary to move beyond analyses focused solely on the frequency or 
perceived use and simultaneously evaluate different dimensions of ChatGPT use through a statistical model that allows us to 
estimate the magnitude and significance of their relationships with self-regulated learning competencies. 
 
In response to this gap, this study proposes to analyze the relationship between the frequency of use, the quality of use, and 
the strategic academic use of ChatGPT and self-regulated learning competencies in university students, using a structural 
equation model based on partial least squares ( PLS -SEM). In this way, the research seeks to provide empirical evidence on 
which dimensions of ChatGPT use have the greatest predictive capacity for self-regulated learning and contribute to a more 
precise understanding of the role of generative artificial intelligence in learning processes in higher education. 
 
2.3. Structural equation models 

 
Structural equation modeling (SEM) is a second-generation, multivariate statistical technique that allows for the simultaneous 
evaluation of complex dependence and interdependence relationships among multiple explanatory and explained variables. 
Unlike traditional regressions, SEM can include latent variables, theoretical constructs not directly observable, such as 
competencies or motivation, represented through indicators or manifest variables. This methodology integrates confirmatory 
factor analysis with multiple regression, offering a comprehensive evaluation of both the measurement model (the relationship 
between indicators and their latent variables) and the structural model (the hypothesized relationships among the constructs). 
 
Within the fields of social sciences and education, there are two main approaches to applying SEM: covariance-based SEM ( 
CB -SEM) and partial least squares-based SEM ( PLS -SEM). While CB -SEM is primarily geared towards confirming 
established theories using large samples and strict assumptions of normality, PLS -SEM stands out for its causal-predictive 
approach, ideal for exploratory research, the development of new theoretical models, and working with complex constructs 
or smaller samples. The inclusion of PLS -SEM in educational studies allows not only for validating the metric robustness of 
the instruments used, but also for determining the explanatory power ( R² ) and predictive relevance ( Q² ) of the model in relation 
to emerging phenomena. 
 
3. Methodology 
 

3.1 Research Methodology 
 

The study employed a quantitative approach and was basic in nature, aiming to increase theoretical knowledge about the 
relationship between ChatGPT use and the development of self-regulated learning skills in higher education (Luz et al., 2018). 
The study had an explanatory-predictive scope, with a non-experimental, cross-sectional, and correlational design, as it sought 
to analyze the structural relationships between variables and estimate the explanatory and predictive capacity of the proposed 
model. Because the variables were observed without manipulation and the data were collected at a single point in time, the 
results allow for the establishment of statistically significant associations and structural relationships, but do not demonstrate 
causal relationships in an experimental sense ( Gustems et al., 2017). Furthermore, the design was non-experimental, cross-
sectional, and correlational, since the data were collected at a single point in time and in the students' natural environment, 
without deliberate manipulation of the variables, thus allowing for the testing of the hypotheses of the theoretical model ( 
Gallardo , 2017). The population consisted of 335 university students. Because the number of students was accessible and 
manageable, a population census was chosen, including all students. This strategy minimized the estimation error and provided 
the necessary statistical power to carry out the subsequent multivariate analysis (Alberto, 2015). 
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For the collection of empirical data, a survey was used as the technique, employing a structured questionnaire with a five-
point Likert scale (from 1: Strongly disagree to 5: Strongly agree). The items were operationally adapted to the dimensions of 
the model: frequency, quality, and strategic academic use of ChatGPT , as well as to the components of self-regulated learning 
(Luz et al., 2018). Prior to its mass administration, the instrument underwent content validation through expert judgment 
(methodologists and specialists in health sciences education), calculating Aiken's V coefficient to ensure the pertinence, 
clarity, and relevance of the items (Herrera-Rodríguez, 2018). The questionnaire was administered digitally using Google 
Forms , with the access link distributed directly to the 335 selected students, ensuring automated data collection free from 
transcription bias. 
 
The processing of empirical data was performed using the Partial Least Squares ( PLS -SEM) algorithm executed in SmartPLS 
4.0 software ( Legate et al., 2023). The measurement model analysis (external) assessed the individual reliability of the items, 
requiring factor loadings (l ≥ 0.707) ( Guenther et al., 2023). The internal consistency of the construct was verified through 
composite reliability and Cronbach's alpha ( Dash & Paul, 2021). Convergent validity was examined using the mean variance 
extracted (AVE), considering values ≥ 0.50 as evidence of adequate convergent validity. Discriminant validity was assessed 
using the HTMT criterion , with a value below 0.85 adopted as a conservative criterion. The obtained values were compared 
with this threshold to determine whether the constructs showed adequate empirical differentiation. 
 
Table 1 

Characterization of the participants 
Semester Male Female Total 

n % n % n % 
I 16 4.78% 27 8.06% 43 12.84% 
II 6 1.79% 22 6.57% 28 8.36% 
III 16 4.78% 23 6.87% 39 11.64% 
IV 12 3.58% 15 4.48% 27 8.06% 
V 19 5.67% 27 8.06% 46 13.73% 
VI 9 2.69% 13 3.88% 22 6.57% 
VII 16 4.78% 27 8.06% 43 12.84% 
VIII 12 3.58% 25 7.46% 37 11.04% 
IX 4 1.19% 22 6.57% 26 7.76% 
X 11 3.28% 13 3.88% 24 7.16% 

Total 121 36.12% 214 63.88% 335 100% 

 
The university student population analyzed comprises a total of 335 students distributed across ten academic semesters. A 
marked predominance of females was observed, representing 63.88% (n = 214) compared to 36.12% (n = 121) for males. 
Regarding academic trajectory, the semesters with the highest concentration of students were the fifth semester with 13.73% 
(n = 46), followed by the first and seventh semesters, each representing 12.84% (n = 43) of the total population. Conversely, 
the semesters with the lowest representation were the sixth semester with 6.57% (n = 22) and the tenth semester with 7.16% 
(n = 24), reflecting a heterogeneous distribution where female participation significantly exceeds male participation at all 
stages of the university cycle. 
 
ChatGPT use and self-regulated learning skills, three specific hypotheses are proposed. These hypotheses allow for the 
disaggregation of the multidimensional construct and the determination of which dimension has the strongest structural 
association with self-regulated learning skills. 
 
 Specific Hypothesis 1 ( H1 ): The frequency of use of ChatGPT is significantly related to the skills for self-regulated 

learning. 
 Specific Hypothesis 2 ( H2 ): The quality of ChatGPT use is significantly related to self-regulated learning skills. 
 Hypothesis 3 ( H3 ): The strategic academic use of ChatGPT is significantly related to the competencies for self-regulated 

learning. 
 
4. Results 

 
4.1 Presentation of collected and processed results 

 

Fig. 1 presents the conceptual research model and shows the proposed relationship between the three exogenous variables, 
frequency of ChatGPT use (FU), quality of ChatGPT use (QT), and strategic academic use of ChatGPT (SA), and the 
endogenous variable of self-regulated learning skills (CR). The standardized coefficients show positive and statistically 
significant relationships: frequency of use has an effect of β = 0.184, quality of use reaches β = 0.327, and strategic academic 
use has the greatest effect, with β = 0.421; in all three cases, p < 0.001 is reported. These results allow us to preliminarily 
observe that the three dimensions of ChatGPT use are favorably associated with the development of self-regulated learning 
skills. Furthermore, the model explains 61.8% of the variance in self-regulated learning competencies ( R² = 0.618), 
representing a considerable explanatory power for the set of predictor variables. Comparatively, the strategic academic use of 
ChatGPT is the predictor with the greatest contribution to the endogenous construct, followed by the quality of use and, 
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finally, the frequency of use. Therefore, the figure demonstrates that not only is the intensity of ChatGPT use relevant, but 
primarily the quality and strategic nature with which this tool is incorporated into the academic process. 
 

 
 

Fig. 1. Conceptual research model 
 
Table 2 
Evaluation of the measurement model 

Construct Items Loadsλ α rho_A CR BIRD 
FU FU1 – FU4 0.791–0.873 0.856 0.861 0.903 0.700 
QT QT1 – QT5 0.821–0.889 0.903 0.907 0.928 0.720 
SA SA1 – SA5 0.831–0.902 0.913 0.918 0.935 0.742 
CR CR1 – CR6 0.814–0.902 0.925 0.929 0.941 0.727 

 
The results show that the factor loadings of the indicators range from 0.791 to 0.902, exceeding the reference value of 0.708. 
This demonstrates a strong association between each indicator and its underlying construct. Furthermore, Cronbach's alpha, 
rho_A , and composite reliability values are above 0.70, indicating satisfactory levels of internal consistency. Composite 
reliability ranges from 0.903 to 0.941, while Cronbach's alpha ranges from 0.856 to 0.925, supporting the reliability of the 
FU, QT, SA, and CR constructs. Regarding convergent validity, the AVE values range from 0.700 to 0.742, significantly 
exceeding the minimum threshold of 0.50. This indicates that each construct explains more than half of the variance in its 
respective indicators. Taken together, these results provide favorable evidence for the quality of the measurement model and 
allow for further evaluation of the structural model. The results suggest that the indicators used to measure the frequency of 
use, quality of use, and strategic academic use of ChatGPT , as well as self-regulated learning competencies, exhibit adequate 
psychometric properties. 
 

 
Fig. 2. PLS -SEM measurement model with factor loadings 

 
 
PLS -SEM measurement model and the factor loadings of the indicators corresponding to each construct. For ChatGPT 
frequency of use (FU), the loadings range from 0.791 to 0.873; for ChatGPT quality of use (QT), from 0.821 to 0.889; for 
strategic academic use (SA), from 0.831 to 0.902; and for self-regulated learning skills (CR), from 0.814 to 0.902. In all 
constructs, the indicators have loadings greater than 0.70, which demonstrates an adequate representation of the latent 
constructs and provides favorable evidence of the convergent validity of the indicators. Specifically, the highest loads 
correspond to SA3 (0.902) and CR5 (0.902), while the relatively lowest load is observed in FU3 (0.791), although it still 
exceeds the reference value of 0.70. The CR construct also presents an R² = 0.618, indicating that the structural model explains 
61.8% of its variability. Overall, the graphically represented results support the consistency of the measurement model and 
complement the reliability and convergent validity indicators reported in Table 2. 
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Table 3 

Discriminant validity using HTMT 
Constructs FU QT SA CR 

FU - 0.624 0.671 0.648 
QT 0.624 - 0.738 0.781 
SA 0.671 0.738 -  0.816 
CR 0.648 0.781 0.816 -  

The results of the Heterotrait-Monotrait Ratio ( HTMT ) criterion show values between 0.624 and 0.816 for the relationships 
between the analyzed constructs. All values are below the conservative threshold of 0.85, providing favorable evidence of 
discriminant validity. Consequently, the constructs of ChatGPT usage frequency (FU), quality of use (QT), strategic academic 
use (SA), and self-regulated learning competencies (CR) are empirically distinguishable concepts within the proposed model. 

The highest value corresponds to the relationship between strategic academic use and self-regulated learning skills ( HTMT 
= 0.816), which demonstrates a relatively strong association between the two constructs, although it does not exceed the 
threshold for considering a lack of discrimination. This result is theoretically consistent, since the strategic use of an artificial 
intelligence tool can be closely linked to learning planning, monitoring, and regulation processes. However, the values 
obtained suggest that both constructs retain sufficient conceptual and empirical differentiation. 
 
Table 4 

Results of the structural model 
Hypothesis Relationship β t p f² Decision 

H1 FU → CR 0.184 3.016 <0.001 0.061 Accepted 
H2 QT → CR 0.327 4,809 <0.001 0.171 Accepted 
H3 SA → CR 0.421 6,578 <0.001 0.286 Accepted 

ChatGPT use and self-regulated learning skills. Frequency of use has a coefficient β = 0.184 (t = 3.016; p < 0.001), while 
quality of use reaches a coefficient β = 0.327 (t = 4.809; p < 0.001). Strategic academic use, meanwhile, shows the highest 
trajectory coefficient, with β = 0.421 (t = 6.578; p < 0.001). In all three cases, the results support hypotheses H1 , H2 , and H3 
, demonstrating positive and statistically significant effects on self-regulated learning skills. 

Comparing the coefficients reveals that the strategic academic use of ChatGPT is the most significant predictor in the model, 
followed by the quality of use and, finally, the frequency of use. This suggests that simply increasing the frequency of 
ChatGPT use would have a smaller contribution than using it strategically for learning activities. Additionally, the f² values 
show a small effect for FU → CR (0.061), a medium effect for QT → CR (0.171), and a larger medium effect for SA → CR 
(0.286), reinforcing the importance of the strategic component of generative artificial intelligence use. 

 
 

Fig. 3. PLS -SEM structural model with standardized coefficients 

The figure represents the structural model obtained using PLS -SEM and allows visualization of the effects of FU, QT, and 
SA on self-regulated learning competencies. The results show that all three relationships are positive and statistically 
significant (p < 0.001). The frequency of ChatGPT use has an effect of β = 0.184, the quality of use has β = 0.327, and strategic 
academic use has β = 0.421. Consequently, the three hypotheses that propose positive effects on self-regulated learning 
competencies find statistical support, with strategic academic use standing out as the strongest predictor. 

The structural model also presents an R² = 0.618 for self-regulated learning competencies, meaning that FU, QT, and SA 
together explain 61.8% of the variance in the dependent construct. The graphical representation clearly shows that the effect 
of strategic academic use is greater than that of quality and frequency of use. This finding suggests that the strategic way in 
which students use ChatGPT for academic purposes has a greater explanatory power regarding their self-regulated learning 
competencies than simply using the tool more frequently. 
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Table 5 

Explanatory and predictive capacity 
Endogenous variable R² adjusted R² Q² 

CR 0.618 0.611 0.406 

The coefficient of determination obtained for self-regulated learning competencies is R² = 0.618, while the adjusted R² is 
0.611. These results indicate that the frequency of use, the quality of use, and the strategic academic use of ChatGPT together 
explain 61.8% of the variance in self-regulated learning competencies. Therefore, the model demonstrates significant 
explanatory power, considering that a considerable proportion of the observed differences in self-regulated learning 
competencies can be explained by the three constructs related to ChatGPT use included in the model. 

On the other hand, the Q² value of 0.406, greater than zero, provides evidence of the model's predictive relevance with respect 
to the endogenous variable. This result indicates that the model has the capacity to adequately predict the values associated 
with self-regulated learning competencies. Taken together, the R² , adjusted R² , and Q² values support the explanatory and 
predictive utility of the PLS -SEM model , although it should be considered that self-regulated learning competencies may 
also be determined by other academic, personal, technological, and contextual factors that were not incorporated into the 
model. 
 
5. Discussion and Conclusion 

ChatGPT use is positively and significantly related to self-regulated learning skills in university students. The structural model 
showed that the three dimensions analyzed, frequency of use, quality of use, and strategic academic use, present positive and 
significant coefficients, with β = 0.184, β = 0.327, and β = 0.421, respectively, all with p < 0.001. These results address the 
overall objective of analyzing the relationship and predictive capacity of ChatGPT use with respect to self-regulated learning 
and confirm the three hypotheses. Furthermore, the R² = 0.618 indicates that the incorporated dimensions collectively explain 
61.8% of the variance in self-regulated learning skills, while the Q² = 0.406 demonstrates predictive relevance. 

Regarding the first specific objective, aimed at determining the relationship between the frequency of ChatGPT use and self-
regulated learning skills, the results show a positive and statistically significant effect (β = 0.184; t = 3.016; p < 0.001), 
therefore the H1 hypothesis was accepted. However, the f² value of 0.061 indicates a small effect, suggesting that while more 
frequent use of ChatGPT contributes to self-regulated learning, its influence is less significant compared to other 
characteristics of the tool's use. This result is consistent with Najah and Ghozali (2024), who argue that a higher frequency of 
use does not, in itself, guarantee better results, as its effects depend on the purpose and manner of use. Additionally, Saputra 
et al. (2023) conceive of frequency as an indicator of the incorporation of artificial intelligence into routine activities, while 
the document warns that frequent use must be accompanied by an educational purpose to prevent the student from simply 
obtaining immediate answers. 

Regarding the second specific objective, which aimed to determine the influence of the quality of ChatGPT use on self-
regulated learning skills, a coefficient β = 0.327, t = 4.809, and p < 0.001 were obtained, with an effect size of f² = 0.171, thus 
accepting H2 . This result shows that it is not only important to use ChatGPT , but also to use it critically, reflectively, and in 
an academically relevant manner. The reviewed literature supports this interpretation, as Baskara (2023) argues that quality 
use involves formulating appropriate queries, interpreting responses, verifying information, and using it to construct 
knowledge, avoiding the simple reproduction of generated content. Similarly, Huallpa et al. (2023) highlight that ChatGPT 
can foster personalized learning experiences, while Abas et al. (2023) warn that its incorporation also poses challenges for 
cognitive and metacognitive skills. Therefore, the effect observed in this study suggests that the quality of interaction with 
artificial intelligence is a more relevant component than its merely frequent use. 

Regarding the third specific objective, aimed at determining the influence of the strategic academic use of ChatGPT on self-
regulated learning skills, the results show the model's strongest effect (β = 0.421; t = 6.578; p < 0.001), accompanied by an f² 
= 0.286, thus accepting H3 . This finding is particularly relevant because it confirms that planned, goal-oriented use has greater 
explanatory power than frequency or quality considered in isolation. Zamzami et al. (2024) indicate that strategic academic 
use includes employing ChatGPT to organize activities, solve problems, generate ideas, understand concepts, and receive 
feedback. Similarly, Chiu (2024) suggests the possibility of using generative artificial intelligence to promote self-regulated 
learning, while Wang and Zhang (2025) maintain that self-regulation functions as a cognitive filter that allows us to 
differentiate between passive consumption and strategic use of technology. The results obtained, therefore, strengthen the 
perspective that ChatGPT can become a scaffolding resource when the student consciously decides when, how and why to 
use it. 

The explanatory power achieved by the model constitutes another relevant result for the overall objective. The R² = 0.618 
means that frequency of use, quality of use, and strategic academic use together explain 61.8% of the variability in self-
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regulated learning skills, while the adjusted R² = 0.611 shows that this explanatory power is maintained after model 
adjustment. Furthermore, the Q² = 0.406 confirms its predictive relevance. These results are consistent with the approach of 
Dahri et al. (2024), who studied the acceptance of ChatGPT as support for self-regulated metacognitive learning, and with 
Lee et al. (2024), whose work examined the role of ChatGPT in self-regulated learning, higher-order thinking, and knowledge 
construction. Similarly, Li et al. (2025) analyzed ChatGPT use and research skills considering mechanisms linked to 
autonomous motivation, engagement, and self-directed learning. Taken together, this evidence supports the relevance of 
considering generative artificial intelligence within models that explain processes of autonomy and regulation of learning. 

Finally, the findings should be interpreted considering that the favorable effect of ChatGPT on self-regulated learning depends 
on how the tool is incorporated into the academic process. The literature cited in this document warns that indiscriminate use 
can foster superficial learning and diminish critical analysis skills, while responsible use can promote planning, monitoring, 
reflection, and evaluation of learning. Sardi et al. (2025), through a systematic review, highlight precisely the need to analyze 
how generative artificial intelligence intervenes in self-regulated learning and critical thinking; likewise, Zhu (2025) 
emphasizes the potential of ChatGPT to support self-regulated learning when properly integrated into academic activities. 
Consequently, the main contribution of this study is to empirically demonstrate that all three dimensions of ChatGPT use have 
positive effects, but that the strategic component has the greatest explanatory power. This implies that universities should not 
focus solely on promoting access to or frequency of use of the tool, but rather on developing skills for formulating queries, 
comparing information, reflecting on responses, and using AI as a complement to autonomous reasoning. 
 
6. Conclusion 

 
The use of ChatGPT contributes favorably to the development of self-regulated learning skills in university students, since its 
incorporation into academic activities can support planning, monitoring, reflection, and evaluation of their own learning. In 
this sense, ChatGPT constitutes a complementary resource that can foster greater student autonomy when responsibly 
integrated into the educational process. 
 
Frequent use of ChatGPT fosters the development of self-regulated learning skills , as its regular use provides students with 
a support resource for resolving doubts, searching for information, understanding content, and completing academic activities. 
However, this frequency of use must be accompanied by an educational purpose to prevent the tool from being used solely 
for obtaining immediate answers. 
 
The quality and strategic academic use of ChatGPT strengthen self-regulated learning , especially when students critically 
analyze responses, verify information, formulate appropriate queries, and use the tool in a planned manner to achieve academic 
goals. Therefore, it is necessary to promote a critical, ethical, and strategic use of artificial intelligence in universities, aimed 
at complementing, rather than replacing, student reasoning and autonomy. 
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