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Abstract

The COVID-19 health emergency caused the massive closure of face-to-face educational institutions, which
limited the development of competencies and the use of traditional methodological strategies, giving way to an
accelerated virtualization of the educational process. The purpose of the research was to analyze the influence of
the inverted classroom methodology on the development of self-regulated learning. The study, of an applied type
and quantitative approach, adopted a quasi-experimental design, implementing a program that allowed comparing
the levels of self-regulated learning before and after the intervention, using the Lindner, Harris and Gordon
questionnaire for its measurement. The sample consisted of 140 students from a public university. The survey
technique was used, validated by expert judgment and pilot test, and the data were analyzed using statistical tests
such as Kolmogoérov-Smirnov and Mann-Whitney U test. The results show that the inverted classroom strategy
significantly favors the development of self-regulated learning, promoting autonomy, commitment and the active
use of technological resources, in accordance with previous research that highlights the positive impact of this
methodology in university education.
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Resumen

La emergencia sanitaria por la COVID-19 provoco el cierre masivo de las instituciones educativas presenciales,
lo que limit6 el desarrollo de competencias y el uso de estrategias metodolégicas tradicionales, dando paso a una
virtualizacion acelerada del proceso educativo. El propdsito de la investigacion fue analizar la influencia de la
metodologia del aula invertida en el desarrollo del aprendizaje autorregulado. El estudio, de tipo aplicado y
enfoque cuantitativo, adoptd un disefio cuasi-experimental, implementando un programa que permitié comparar
los niveles de aprendizaje autorregulado antes y después de la intervencion, utilizando el cuestionario de Lindner,
Harris y Gordon para su medicion. La muestra estuvo conformada por 140 estudiantes de una universidad publica.
Se empled la técnica de encuesta, validada mediante juicio de expertos y prueba piloto, y los datos fueron
analizados mediante pruebas estadisticas como Kolmogérov-Smirnov y U de Mann-Whitney. Los resultados
evidencian que la estrategia del aula invertida favorece significativamente el desarrollo del aprendizaje
autorregulado, promoviendo la autonomia, el compromiso y el uso activo de recursos tecnolédgicos, en
concordancia con investigaciones previas que destacan el impacto positivo de esta metodologia en la formacién
universitaria.

Palabras clave: aula invertida, aprendizaje autorregulado, estrategia didactica.

Introduction

Following the COVID-19 pandemic, there was a noticeable negative impact on social interactions, health,
and education globally. Various educational systems were affected; the closure of institutions and the abrupt
transition from in-person to virtual learning led to immediate changes in teaching methods and materials, as well
as in interactive and technological methodologies. Higher education was not exempt from this transformation
(Caceres, 2020).

According to the International Institute for Higher Education in Latin America and the Caribbean
(UNESCO-IESALC, 2020), in Latin America, this disruption prompted over 1,500,000 higher education institutions
(91.3%) to implement virtual classrooms, technological support platforms, and assistance for both students and
educators. Furthermore, academic and administrative regulations were relaxed, and new strategies were
designed, such as awareness and guidance campaigns directed at the university community.

In this context, the use of technological resources in remote classes became an urgent necessity.
However, this modality facilitated a basic immediacy of learning but not a comprehensive one. The transition from
the everyday environment to boredom, and then to ennui and despair, resulted in serious learning issues for
students and new pedagogical challenges for educators (Salas et al., 2022).

In Peru, as in the rest of Latin America, the pandemic forced the search for new teaching methods. One
of the main gaps was the unequal access to digital platforms and connectivity, which primarily affected students
from public universities. Virtual education, often already precarious, revealed its methodological and administrative
limitations, impacting more than 350,000 students (INEI, 2020). As Maneiro (2020) states, the primary challenge
was to sustain the educational process through supportive policies, collaborative work, and the application of
virtual methodologies, which had previously been merely supplementary but had now become essential.

Historically, classroom education has been the primary space for the teaching-learning process. However,
it currently faces a different perspective, driven by a globalized society that demands the development of
technologies applied to knowledge and information (Posthuma, 2018). The traditional paradigm, where the teacher
teaches and the student learns, has been altered, as education now incorporates new realities, especially post-
pandemic, adopting more active methodologies (Ventosilla et al., 2021).

One such methodological strategy is the flipped classroom, an educational model initially proposed by
Barbara Walvoord and Virginia Johnson in 1998. According to Keengwe and Onchwari (2015), its main proponents,
Bergmann and Sams (2016), suggest that this model inverts the learning environment, utilizing resources such as
videos and audio to facilitate content access from home via virtual platforms.

Conceptualization of flipped classroom

According to Costa and Garcia (2017), the theoretical model of the flipped classroom is based on
challenge-based learning, aligning with Sergio Tobdn (2017), who asserts that learning should be designed to
address challenges in diverse sociocultural contexts. This form of learning relies on problem-solving from an
integrative approach that encompasses knowing how to be, knowing how to do, knowing how to know, and knowing
how to coexist.

This strategy promotes active participation from students through teamwork, time organization,
collaboration, and continuous feedback (Jara, 2019). It also strengthens the teaching strategies of the educator,
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who becomes a mediator that continuously motivates and researches to improve academic planning (Divjak et al.,
2022). The key to this methodology lies in the learning that occurs prior to class, where the student processes
content through planned and structured resources, supported by didactic and technological strategies (Inzunza-
Mejia et al., 2022).

Conceptualization of self-regulated learning

Self-regulated learning involves the student adopting cognitive strategies from a psychopedagogical
perspective, grounded in behaviorist, socioconstructivist, and sociocognitive theories. This type of learning is
associated with motivation, self-regulation, and self-efficacy. Bandura (1977) describes it as a control process
through which the student adapts their behaviors to the environment to achieve goals, manage emotions, and
progress toward objectives.

Thus, it is a process in which the student takes control of their own learning, selects strategies to reach
their goals, and constructs and consolidates their knowledge based on context and academic competencies
(Dominguez et al., 2017).

In this framework, the objective of this research was to determine the influence of the flipped classroom
methodology on the development of self-regulated learning. It was hypothesized that the implementation of the
flipped classroom as a didactic strategy has a significant impact on this type of learning. This research responds
to the need to explore active methodologies that foster student autonomy and engagement, considering the
potential of the flipped classroom to transform the student’s role, enhance individual responsibility, and leverage
digital technologies as key tools for the self-management of knowledge.

Methodology

The design of this research was quasi-experimental, in which the independent variable—the flipped
classroom—was implemented over 12 modules of interlearning in public speaking workshops, using the Google
Classroom platform as technological support.

The study population consisted of 140 students from the Faculty of Sustainable Tourism Administration
and Hospitality. For analysis purposes, two groups were structured: an experimental group, which received the
intervention through the flipped classroom strategy, and a control group, each comprising 70 students. Participants
were selected through intentional non-probabilistic sampling, ensuring the confidentiality and informed consent of
all involved.

The intervention included the application of a pre-test and a post-test, allowing for a comparison of results
between the traditional model and those obtained with the flipped classroom strategy. To assess self-regulated
learning, the Self-Regulated Learning Inventory by Lindner, Harris, and Gordon (1992) was utilized in its SRLI 4.01
version.

The methodological process included the prior organization of the study and obtaining the necessary
institutional permissions for the application of evaluation instruments. Data collection was carried out using digital
forms distributed among students via WhatsApp. Subsequently, the information was processed and analyzed
using descriptive and inferential statistical tools, employing SPSS software (version 26). This enabled the
identification and analysis of variations in self-regulated learning levels following the implementation of the flipped
classroom model.

Results

This section presents the most relevant findings obtained following the implementation of the flipped
classroom methodology among university students. The analysis focused on comparing the scores obtained in
the pre-test and post-test for both the experimental and control groups, with the aim of evaluating the effects of
this strategy on self-regulated learning.

Firstly, the general level of self-regulated learning was assessed. The results indicated that the
experimental group experienced a significant increase in their scores after the intervention, unlike the control
group, which did not show any relevant changes. This difference evidences the positive impact of the flipped
classroom as a pedagogical strategy to enhance learning self-regulation. In all cases, a statistically significant
improvement was observed in the group that received the intervention.
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Table 1
Comparison of self-regulated learning before and after the program (control vs. experimental group)

Group Moment N Mean Rank s:amnlgf
Control Pre-test 70 72,41 5068,5
Experimental Pre-test 70 68,59 4801,5
Control Post-test 70 35,5 2485
Experimental Post-test 70 105,5 7385
Mann-Whitney U Statistics
Comparison U z p (Sig.)
Pre-test (Control vs. Exp) 2316,5 -0,557 0,578
Post-test (Control vs. Exp) 0 -10,215 < 0,001

The statistical test used was the Mann-Whitney U, which allowed for the identification of significant
differences between the groups. In the overall analysis, the results indicated a statistically significant difference (z
= -10.215; p < .000), leading to the rejection of the null hypothesis and allowing us to assert that the use of the
Flipped Classroom positively influenced students' self-regulated learning.

Specific dimensions of self-regulated learning were also evaluated, yielding the following results:

Table 2
Executive dimension (control vs. experimental group)

Group Moment N Mean Rank s:amnlgf
Control Pre-test 70 73 5110
Experimental Pre-test 70 68 4760
Control Post-test 70 35,5 2485
Experimental Post-test 70 105,5 7385
Mann-Whitney U Statistics
Comparison U Z p (Sig.)
Pre-test (Control vs. Exp) 2275 -0,733 0,463
Post-test (Control vs. Exp) 0 -10,227 < 0,001

o Executive dimension: A significant difference was evident between the experimental and control groups
(z=-10.227; p < .000), leading to the rejection of the null hypothesis and demonstrating that the program
positively influenced this dimension.

Table 3
Cognitive dimension (control vs. experimental group)

Group Moment N Mean Rank S;amnkc;f

Control Pre-test 70 69,13 4839
Experimental Pre-test 70 71,87 5031

Control Post-test 70 35,5 2485
Experimental Post-test 70 105,5 7385
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Mann-Whitney U Statistics

Comparison U Z p (Sig.)
Pre-test (Control vs. Exp) 2354 -0,402 0,688
Post-test (Control vs. Exp) 0 -10,222 <0,001

e Cognitive dimension: The comparison of scores before and after the intervention also showed a

significant difference (z = —=10.222; p < .000), supporting the effectiveness of the program in developing
cognitive skills related to self-regulation.

Table 4
Motivational dimension (control vs. experimental group)

Group Moment N Mean Rank s:amm:f
Control Pre-test 70 73,5 5145
Experimental Pre-test 70 67,5 4725
Control Post-test 70 35,5 2485
Experimental Post-test 70 105,5 7385
Mann-Whitney U Statistics
Comparison U z p (Sig.)
Pre-test (Control vs. Exp) 2240 -0,88 0,379
Post-test (Control vs. Exp) 0 -10,224 < 0,001

The Mann-Whitney U results demonstrate significant differences in both control and experimental groups

before and after the program application (z = -10.224; p < .000), leading to the conclusion that the program
positively influences the motivational dimension of the students.

Table 5
Environment control dimension (control vs. experimental group)

Group Moment N Mean Rank s:amnlgf
Control Pre-test 70 70,03 4902
Experimental Pre-test 70 70,97 4968
Control Post-test 70 35,5 2485
Experimental Post-test 70 105,5 7385
Mann-Whitney U Statistics
Comparison U y4 p (Sig.)
Pre-test (Control vs. Exp) 2417 -0,138 0,89
Post-test (Control vs. Exp) 0 -10,226 <0,001

o Environment control dimension: The results revealed a significant difference (z = —=10.226; p < .000),
leading to the rejection of the null hypothesis and concluding that the flipped classroom strategy positively
impacted students' ability to manage their learning environment.

Overall, the results affirm that the flipped classroom methodology enhances self-regulated learning,
promoting improvements in executive, cognitive, social, motivational functions, and behavior regulation, which is

highly beneficial in university contexts.
SJLatinREV | ©R0R -
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Discussion

In alignment with the general objective of the study, a significant effect of the flipped classroom model on
strengthening self-regulated learning among university students was evidenced. This type of learning involves the
student taking an active role in planning, monitoring, and evaluating their own educational process, with
metacognition being a central component in the development of executive, cognitive, motivational, and behavioral
functions.

As Ozcubat and Riya (2021) indicate, metacognition allows students to consciously identify and apply
their learning strategies, adapting them to their needs, cognitive style, and level of engagement. This self-
regulation is not limited to task execution but involves profound reflection on how learning occurs and the extent
to which academic goals are being achieved.

Elekaie et al. (2021) emphasize that self-regulation can be developed both explicitly and implicitly through
the constant use of strategies that monitor one's own behaviors, especially when directed towards clear goals. In
this regard, elements such as planning and organization of study are essential, particularly when considering
individual particularities and the context in which the teaching-learning process takes place.

Furthermore, Uus et al. (2020) stress that the success of metacognitive strategies depends on continuous
monitoring, critical evaluation, and the ability to adjust actions based on results. This requires appropriate guidance
from the educator, who must play a role as a facilitator and guide, ensuring structured planning, continuous
support, and the pertinent use of resources that promote self-regulation. All of this optimizes the development of
key competencies in students, consolidating autonomous and meaningful learning.

The incorporation of the flipped classroom model as a methodological strategy in higher education has
demonstrated its capacity to strengthen self-regulated learning processes, particularly in university contexts
related to tourism management. This approach promotes a substantial shift in the student’s role, transitioning from
a passive position to an active one, allowing for greater control over their educational process. In this line, Ejubovic
and Puska (2019) highlight that self-regulated learning involves not only content acquisition but also the ability to
organize, plan, reflect, and evaluate one's own progress based on available resources, academic context, and
social interactions.

From this perspective, the implementation of the flipped classroom enables students to identify what, how,
when, with whom, and for what purpose they learn, thereby consolidating key metacognitive competencies. This
ability is enhanced by the application of active teaching strategies that place the student at the center of the
educational process, allowing for greater autonomy in decision-making regarding their learning. As Palacios and
Olivares (2021) assert, the use of metacognitive strategies within innovative pedagogical models has a positive
effect on the development of students' competencies, capabilities, and potentialities by fostering their conscious
participation in the learning process.

Cognitively, the flipped classroom creates conditions for students to comprehend, organize, and apply
information more deeply. Buchem and Hoelterhof (2020) underscore that this dimension not only strengthens
understanding of content but also facilitates meaningful feedback, promoting emotional control, self-confidence,
and collaborative links with peers. In this way, cognitive regulation emerges as a key element for the integration of
knowledge and the development of complex skills.

The findings of this study are also supported by previous research, such as that of Ventosilla et al. (2021),
who found significant improvements in the development of autonomous competencies following the
implementation of the flipped classroom. Thus, this methodology presents itself as an effective tool for promoting
the active construction of knowledge, overcoming the limitations of traditional models centered on lecture-based
teaching.

Regarding the motivational dimension, the inverted approach appears to stimulate deeper student
engagement, as they assume a leading role in their learning. Fernandez and Quispe (2019) report that the use of
digital resources in the flipped classroom fosters active and meaningful learning, enhancing intrinsic motivation.
Similarly, Maluenda et al. (2021) conclude that active methodologies, such as the flipped classroom, promote a
closer connection between academic goals and personal achievement emotions, reinforcing student commitment
to their education.

Finally, control over the study environment is configured as a crucial factor in ensuring the effectiveness
of the model. Blackmore et al. (2021) emphasize that the physical and temporal context in which learning occurs
directly influences its quality. The ability to choose when and where to learn—a fundamental principle of the flipped
classroom—fosters autonomy and allows students to adapt their environments to their individual needs, thereby
promoting more effective and self-regulated learning.

Overall, the analyzed elements reinforce the validity of the flipped classroom as a methodological strategy
that not only positively impacts academic performance but also promotes autonomy, motivation, cognitive
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management, and contextual control of learning. These findings suggest the need to continue exploring and
implementing this strategy in various educational contexts to consolidate its effectiveness and adaptability.

Conclusions

This study described the flipped classroom as a methodological proposal to foster self-regulated learning
in higher education, particularly in the post-pandemic context. Under this scenario, education has transitioned to
more flexible forms of the teaching-learning process, allowing for a shift from in-person to virtual modalities.
Consequently, methodological strategies have evolved towards active, student-centered approaches, displacing
traditional, monotonous, and exclusively disciplinary methods.

In this framework, the flipped classroom emerges as an innovative didactic strategy that is still in its initial
stages of use, handling, and implementation by both educators and students. Virtuality provides a favorable
scenario for the incorporation of this strategy at all educational levels, thanks to the use of interactive resources
that stimulate student engagement through online materials.

The results obtained show that students develop cognitive learning models as a personal construct of their
educational process, along with increasing autonomy in regulating their learning. This self-regulation manifests in
their ability to organize knowledge, identify what they learn, how they do it, what resources they need, with what
means they learn, and what aspects they must modify to continue learning—all based on their own order, pace,
and learning spaces, supported by the use of social networks, virtual platforms, and technological resources both
inside and outside the classroom.

Control over these learning rhythms is closely related to motivation and self-regulated behaviors,
particularly those linked to self-evaluation processes that allow for measuring progress or setbacks in learning.
While the flipped classroom is recognized as an innovative and comprehensive methodological proposal, its
implementation requires specific conditions. It is necessary to have learning contexts and environments equipped
with accessible Information and Communication Technologies (ICT) for the entire educational community, as well
as adequate preparation for both educators and students in using this strategy.
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