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Abstract: Based on a review of 78 articles (2019-2024), this study analyzes the potential of Hybrid
Education (HE) in teacher training within public higher education. Four key points are highlighted:
teacher training, academic culture, challenges, and infrastructure. The success of HE depends on
training professors in digital technologies, institutional changes, and investments. When well-
structured, HE can promote more inclusive, flexible, and modern teaching.
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A CONTRIBUICAO DA EDUCACAO HIBRIDA PARA PRATICAS MAIS
SIGNIFICATIVAS E EFETIVAS NO ENSINO SUPERIOR PUBLICO: UMA
REVISAO SISTEMATICA

Resumo: Com base em uma revisdo de 78 artigos (2019-2024), este estudo analisa o potencial da
Educagao Hibrida (EH) na formacgao de professores no ensino superior publico. Destacam-se quatro
pontos: formagao docente, cultura académica, desafios e infraestrutura. O sucesso da EH depende da
capacitacdo de professores em tecnologias digitais, de mudancas institucionais ¢ de investimentos.
Conclui-se que a EH, bem estruturada, promove um ensino mais inclusivo, flexivel e moderno.
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LA CONTRIBUCION DE LA EDUCACION HIBRIDA A PRACTICAS MAS
SIGNIFICATIVAS Y EFECTIVAS EN LA EDUCACION SUPERIOR
PUBLICA: UNA REVISION SISTEMATICA

Resumen: Basado en una revision de 78 articulos (2019-2024), este estudio analiza el potencial de la
Educacion Hibrida (EH) en la formacion de profesores en la educacion superior publica. Se destacan
cuatro puntos: formacion docente, cultura académica, desafios e infraestructura. El éxito de la EH
depende de la capacitacion de los profesores en tecnologias digitales, de cambios institucionales y de
inversiones. Bien estructurada, la EH puede promover una ensefianza mas inclusiva, flexible y
alineada con la cultura digital.
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1 INTRODUCTION

Digital Culture has promoted, in contemporary times, a new worldview in which much of daily
activities are mediated by digital technologies, especially in the field of communication. Digital
Information and Communication Technologies (DICT) are increasingly present in work relationships,
leisure, and significantly in Education. With the advancement of these technologies, the boundaries
between the virtual and the real become increasingly blurred; connections intensify and access to
knowledge expands. In this context, entry into and permanence in Higher Education become flexible
experiences, in which individuals can, in certain circumstances, choose how they wish to study: in
person, with interaction between teachers and students, or at a distance, with greater autonomy and
flexibility of time and space.

The experience of Emergency Remote Teaching (ERT), experienced between 2020 and 2022,
demonstrated that, even in the face of serious limitations, universities were able to create pedagogical
strategies that allowed them to hybridize teaching and learning processes. During this period, in-
person methodologies were blended with practices specific to Distance Education (DE), relying on
emerging digital technologies and active methodologies. As highlighted by Mauricio (2024), the
effective implementation of Hybrid Education (HE) in the educational context requires breaking
traditional paradigms, allowing the adoption of more adaptable methods with the student at the center
of the process. With the pandemic context overcome, it becomes essential to reflect on the possibility
of institutionalizing HE not as a solution to all educational problems, but as an interesting alternative
to make pedagogical practices more meaningful, contextualized, and aligned with the logic of Digital
Culture.

However, the implementation of Hybrid Digital Education (HDE) in public universities faces
several barriers, such as: difficulties in accessing and critically using digital technologies by teachers
and students; insufficient investments in teacher training; lack of adequate technological
infrastructure; and academic structures still marked by curricular rigidity and resistance to innovation.
Such factors affect students in vulnerable situations even more intensely, amplifying existing
inequalities.

In this scenario, the present article seeks to investigate how HE can contribute to the

development of more meaningful and effective pedagogical practices in Public Higher Education,
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with a focus on teacher training. To this end, a Systematic Literature Review (SLR) is conducted with
the support of the Parsif.al tool, to map, organize, and analyze the most relevant studies on the topic.

The article is organized as follows: it begins with an introduction to the topic in section 1; in
section 2, a brief theoretical foundation on HE is presented; in section 3, the methodology of the
systematic review is detailed; in section 4, the results obtained from the analysis of selected studies
are presented; in section 5, the findings are discussed in light of the literature; and finally, in section

6, final considerations are presented.

2 THEORETICAL FOUNDATION

Traditionally, Higher Education in Brazil has been offered in person, that is, structured in an
educational model in which teachers and students share the same physical space, generally in
classrooms located in educational institutions. However, contemporary social transformations,
especially those driven by the advancement of DICT, have required the review and improvement of
this format. The expansion of access to information, the reframing of concepts of time and space, as
well as the emergence of new forms of interaction and communication mediated by digital
technologies, have contributed to the development of innovative pedagogical practices, opening other
possibilities for teaching and learning processes.

Distance Education (DE), characterized by physical separation between teachers and students
who are in different locations during part or all of the training process and by communication mediated
by digital technologies (Moore; Kearsley, 2008), developed as a response to the demands of a
networked society (Castells, 2009) and the need to democratize Higher Education, especially in
regions geographically distant from major centers.

This modality has played a strategic role in expanding access to education, favoring
educational inclusion. With the incorporation of more advanced DICT, DE underwent an important
methodological reconfiguration, offering greater flexibility regarding time, space, and pace of
learning and adapting to the new formative requirements of contemporary higher education.

In this context, HE emerges as a promising pedagogical proposal, as it articulates, in a planned
and intentional manner, in-person and online activities, promoting more flexible, collaborative
practices centered on student protagonism (Horn; Staker, 2015; Bacich; Moran, 2018; Moran, 2015;
Camargo; Daros, 2018). By exploring the potential of DICT, HE contributes to the development of
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more meaningful learning, contextualized and aligned with the demands of contemporary society and
Digital Culture.

HE can be understood as "a teaching and learning process that explores digital technologies in
their multiple forms and tools for the sake of educational improvement" (Mill; Chaquime, 2021, p.
12). By intentionally integrating elements of in-person education and DE, this approach constitutes
itself as a response to the transformations of contemporary society, proposing an education that
promotes collaborative and integrated learning across multiple times and spaces. Grounded in the
principles of flexibility, personalization, and autonomy, HE aims to broaden formative experiences,
articulating pedagogical and methodological resources from different modalities with a view to
strengthening contextualized and meaningful learning.

When associated with active learning methodologies and critical use of DICT, HE is
configured as an innovation in the context of Higher Education, as it allows greater personalization
of students' formative pathways and pedagogical flexibility. As highlighted by Valente, Almeida, and
Garaldini (2017), coexistence in these hybrid and multimodal spaces redefines the forms of
interaction, expression, and knowledge construction, introducing new contributions and challenges to
educational processes. This combination favors more dynamic, participatory didactic practices
aligned with Digital Culture, through the use of resources such as applications, games, videos, social
networks, chats, forums, and other digital tools available on the internet.

Furthermore, as pointed out by Veloso, Mill, and Moreira (2023), HE constitutes itself as a
result of a historical movement that seeks to overcome dichotomies between in-person and distance
modalities. It is a process of a dialectical nature, constructed from tensions and disputes in the
educational field, that opens the way for the emergence of new formative scenarios sustained by more
integrated, flexible practices connected with contemporary demands. The following presents the

methodological procedures adopted in conducting the systematic literature review, based on Mill

(2023).

3 METHODOLOGY

A systematic literature review (SLR) was conducted to investigate the process of
institutionalization of HE in public universities, especially in the context of teacher training.

According to Mill (2023), in times of Digital Culture, the SLR has an important role and great
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potential for analyzing scientific production in different areas. The SLR allows for an in-depth
analysis of pedagogical practices mediated by digital technologies, as well as the challenges and
opportunities associated with the implementation of HE, including issues of infrastructure, teacher
training, and changes in academic culture. The following describes the steps of the SLR adopted in
this article, according to Mill (2023): planning of the SLR; conducting the research and documentation

of the research.

3.1 Planning of the SLR

The SLR followed the principles of Bardin's (1977) content analysis, seeking to identify
thematic categories relevant to understanding hybridization in higher education. The selection of
studies considered criteria that privilege discussions on the integration between in-person and digital
modalities, with a focus on their contribution to more meaningful didactic-pedagogical processes.

The systematic review was conducted based on a structured protocol, developed in the Parsif.al
tool, according to Mauricio (2024), ensuring transparency and replicability in all stages, as guided by
Mill (2023). This method allowed for the application of rigorous inclusion and exclusion criteria, as
well as a systematic search in selected databases, ensuring that the analysis was grounded in consistent
evidence. Despite methodological rigor, data interpretation maintained a critical approach,
articulating the findings to the context of institutionalization of HE in Higher Education. This research
sought in the articles, as can be observed in Figure 1, information that could answer the following

questions:
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Figure 1 - Research Questions
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Source: Created by the authors based on Parsif.al, 2025.

To ensure a comprehensive systematic review on the institutionalization of HE in public
universities, specific search strategies were developed for each database, maintaining the same
conceptual logic but adapting the syntax to the technical requirements of each tool. As a search
strategy, texts were mapped in which the descriptors observed below in Chart 1 were contained in the

title, abstract, or keywords:

Chart 1. Descriptors used in the research planning phase:

HYBRID EDUCATION HIGHER EDUCATION
Higher Education
Hybrid Teaching
Hybrid Teaching University
Hybrid Education

Source: Own elaboration

Three databases were used to conduct the searches. In the Scopus database, the following
string was used: TITLE-ABS-KEY ("educacao hibrida" OR "ensino hibrido" OR "blended learning")
AND TITLE-ABS-KEY ("universidade*" OR "ensino superior").
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The choice of this syntax is justified by the specific requirements of the database, which
requires the definition of the search field, in this case, TITLE-ABS-KEY, covering the title, abstract,
and keywords of articles. To refine the results and ensure thematic relevance, Boolean operators were
employed, such as AND, which allows the intersection between the central concepts of HE and the
context of higher education. Additionally, the wildcard character (*) was used to consider
terminological variations, such as "universidades" and "universitario". This strategy resulted in 17
articles in the Scopus database, indicating the effectiveness of the search in a multidisciplinary
database with international scope.

In the SciELO database, the following string was used: ("educacdo hibrida" OR "blended
learning" OR "ensino hibrido")(Topic) AND ("universidade*" OR "ensino superior")(Topic). The
"Topic" field was chosen because it covers a broader area, including title, abstract, and keywords.

The search structure was simplified, using only parentheses to group related terms.
Furthermore, terms in both Portuguese and English, such as "blended learning," were considered to
capture international academic production indexed in SciELO. As a result, 57 articles were identified,
taking advantage of the coverage of Latin American journals present in this database.

In the CAPES Journals database, the string ("educagdo hibrida" OR "ensino hibrido" OR
"blended learning") AND ("universidade*" OR "ensino superior") was used, without the need for
specific fields, adopting generic syntax. Filters were applied to refine the results: document type
restricted to articles, only peer-reviewed publications, and open access. These choices aimed to
prioritize peer-reviewed scientific articles and ensure content accessibility. The applied criteria
ensured academic relevance.

A total of 267 articles were identified in the CAPES Journals database, making it the database
with the highest number of selected publications. The high volume of articles can be explained by the
fact that the CAPES Journals database aggregates several other databases, which significantly expands
the scope of the research.

In total, 341 articles were selected, which comprise an extensive database for analysis,
covering information for the guiding questions of this research. This documentary corpus allowed for
an in-depth examination of the topics in focus, directing the investigation toward the most relevant

aspects of the study.
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3.2 Conducting the SLR / Study Selection

Despite syntactic differences between the consulted databases, coherence was maintained in
search strategies. All strings used combined synonyms for "hybrid education"—including the terms

nn

"educagao hibrida," "ensino hibrido," and "blended learning"—associating them with the institutional
context of higher education through terms such as "universidade" and "ensino superior," using OR
logical operators to encompass terminological variations and AND to cross the two main thematic
axes.

The searches were documented on the Parsif.al platform, according to Mill's (2023) protocol,
which ensured transparency of inclusion and exclusion criteria and reproducibility of strategies by
other researchers. This methodological approach ensured that, even with specific technical
adaptations for each database, the systematic review maintained rigor, coherence, and
comprehensiveness in identifying relevant studies, considering publications between 2019 and 2024.

Five duplicate articles were identified among the consulted databases. Four of them were
automatically detected by the Parsif.al tool itself, while the fifth was identified manually during the
selection process, as it appeared with the title in English in one database and in Portuguese in another.

In the selection stage, we examined the titles, abstracts, and keywords of articles to confirm
their relevance to the objective of this study, resulting in the exclusion of 258 works. The exclusion
criteria applied were: publication period outside the defined temporal scope, typology different from
scientific articles, thematic focus distinct from public higher education, unavailability of the full text,
and misalignment of the title or abstract with the central theme of the research. After this evaluation,

only 78 articles were considered adequate.

4 RESULTS AND DISCUSSION

By conducting a systematic and comparative analysis of the 78 selected articles, it was possible
to identify patterns, recurrences, and important divergences for the study in four selected categories:
teacher training, changes in academic culture, challenges in implementing HE, and technological
infrastructure. The following explores these categories based on how they appear in the texts and in

qualitative examples extracted from the studies.
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Data analysis reveals a dynamic relationship between the themes, which were addressed with
different levels of depth and frequency throughout the research period. This interconnection suggests
a reciprocal influence, showing that no theme can be understood in isolation. The implementation of
HE constitutes a complex system in which various elements interrelate and mutually influence each
other. This finding reinforces the need for an integrated approach in addressing these themes, as
solutions to HE challenges demand systemic considerations that account for these multiple
interactions.

It is common to find in the literature the terms "Hybrid Teaching" and "Hybrid Education"
used as synonyms. However, this study will adopt the term Hybrid Education, as it is broader and
more complex, encompassing not only teaching but education as a whole, as a dynamic and
multifaceted process.

Regarding HE, the authors researched corroborate the idea that the methodology allows for
greater student engagement, aids in pedagogical mediation by teachers, in the development of student
autonomy, based on contextualized, active, collaborative, integrative, and meaningful education

(Lima; Viana, 2022; Chow; Calixto; Mello, 2021).

4.1 Teacher Training

The theme of teacher training is the most frequently appearing in the studies, present in 69 of
the analyzed articles, which reinforces the central role of the teacher in the success of HE
implementation. Despite flexibility, constant use of DICT, and active methodologies, the success of
HE, as well as the development of student autonomy and protagonism, depends on the teacher's
performance in the process by assuming the role of mediator of learning experiences, intending to
stimulate students to engage in innovative and collaborative practices. For this, continuous teacher
training is required, focused on mastering active methodologies and digital competencies.

This need for continuous training focused on the use of digital technologies is extensively
discussed by Vieira and Pedro (2021), Arruda and Siqueira (2021), and Chow et al. (2021). These
authors emphasize that mastery of technology alone is not sufficient; it must be combined with solid
and critical pedagogical competencies. Teacher training is necessary because pedagogical actions
mediated by digital technologies require specific classroom organization, planning, time management,

and learning assessment so that there is no mere transposition of traditional education to online
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teaching (Silva, 2023). Thus, continuous training is a real necessity for the realization of education
mediated by technologies, especially for higher education teachers (Lima; Costa; Lima, 2022).

As a pedagogical innovation, HE faces much resistance from educators. Continuous training
also appears as a strategy to address these resistances, as evidenced by Marquez (2022). Caro Torres
et al. (2020) argue that HE should be intentionally integrated into undergraduate curricula, preparing
future teachers early to work in hybrid contexts. Santos, Barcelos, and Rangel (2021) reinforce the
importance of innovative practices in initial teacher training for change to occur in Education.

The lack of formative experiences with digital technologies and hybrid methodologies
compromises the pedagogical appropriation of HE in teachers' professional practice and pedagogical
planning with the use of digital technologies in online education (Rocha, 2021). For better use of
digital technologies in the classroom, there is still much to develop in terms of digital literacy
(Marques, 2021).

Zapana et al. (2024) further suggest that international models of training focused on HE can
be adapted to the Brazilian context, offering new possibilities to enrich local practices. This can
expand the pedagogical repertoire, inspire innovative, inclusive practices more aligned with Digital
Culture.

For Mattar (2024), there is a lack of public policies that promote more systematic training in
public universities. This topic was also addressed by Ferrer et al. (2021), who alert to existing regional
inequalities in access to this type of training. In some cases, the pursuit of training has occurred by
the teacher's own initiative, demonstrating the absence of valuation of professional qualification by
some institutions. Other institutions choose to offer short-duration courses, which are not sufficient
for developing important skills and competencies for online teaching (Vieira; Pedro, 2021).

Furthermore, teacher training is frequently associated with active learning methodologies, as
discussed by Silveira (2020) and Nunes and Barcellos (2020). For Lotamolo Junior and Mill (2020),
the use of active methodologies in education is a viable alternative to break with the traditional model
of education, based on knowledge transmission by the teacher and content repetition. Thus, it can be
inferred that it is necessary to break with the traditional teaching model, defined by Freire (1987) as
the banking model of education, in which the teacher transmits ready-made content and students are
seen as passive receivers, moving instead toward more meaningful learning, with a more open,

dialogical, and critical approach, favoring student protagonism with the use of digital technologies.
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Active methodologies are enhanced by digital technologies, which promote more meaningful,
collaborative, and critical learning, while expanding times and spaces for learning. Some active
methodologies cited were: flipped classroom, station rotation, and gamification (Santos; Carpes,
2022), storytelling, problem-solving, peer learning, and maker learning (Field's; Ribeiro; Souza,
2021), use of concept maps (Franga; Costa; Freitas, 2019), project-based learning (Cordeiro; Ledo;
Couto, 2021), among others.

In summary, the studied articles show that teacher training is a key point for the success of HE
in public higher education. There is a need for technical training in handling digital technologies, but
above all, it is urgent to invest in critical and continuous pedagogical training that helps to reframe
practices in the face of Digital Culture demands. Thus, there is consensus: HE will only be effective
if promoted by well-prepared teachers, capable of planning and applying pedagogical practices that
coherently integrate digital and in-person practices. Their stance should be that of a guide and
mediator who seeks to mobilize students' competencies for effective learning. For this, it is necessary
to invest in institutional programs of initial and continuous training, with adequate technical-

pedagogical support focused on mastering active methodologies and developing digital competencies.

4.2 Changes in Academic Culture

Translating into numbers, the theme "changes in academic culture" appeared in 68 articles,
showing how essential this dimension is for the consolidation of HE in universities. This indicates
that the simple adoption of digital technologies or active methodologies in education is not sufficient
for the institutionalization of HE in public universities. A bigger change is needed in the beliefs,
values, and academic practices that reconsider traditional teaching models and encourage more
collaborative, flexible, personalized, and critical pedagogical practices. HE can improve education, as
it better addresses the profile of contemporary students (Horn; Staker, 2015). However, this requires
the restructuring and reorganization of educational systems with the aim of promoting more intensive
use of digital technologies, fostering new processes of interaction and mediation (Echalar; Alonso,
2022).

The studies showed that more than a technological change, a transformation of values,
practices, and institutional structures is needed. Authors such as Rodriguez Revelo et al. (2021)

reinforce that implementing HE requires breaking with traditional cultures, especially regarding the
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role of the teacher and student autonomy. For an active and hybrid methodology, a change in teacher
and student posture is essential, which favors student protagonism in knowledge construction in a
creative manner (Félix; Silva, 2021).

Another recurrent theme in studies on HE is Emergency Remote Teaching (ERT),
implemented in educational institutions during the COVID-19 Pandemic. Authors such as Rocha
(2021), Brazil et al. (2022), and Silva and Larré (2024) highlight that the pandemic accelerated
changes that were previously moving slowly in universities, which, despite the challenges, opened
space to reconsider entrenched structures.

For Veloso and Mill (2024), ERT is a configuration of DE, as it used strategies and tools
typical of the modality. However, ERT was implemented in an improvised manner, without adequate
pedagogical planning, consistent infrastructure, or prior teacher training, exposing historical
weaknesses in Brazilian education, such as social vulnerability, increased stress and workload for
teachers, infrastructure weaknesses, and public policy issues (Silveira, 2020).

The studies show that it is important to reflect on the changes brought by ERT to think about
the future of education mediated by technologies and for a possible future adoption of hybrid models
(Silveira, 2020; Oliveira, Méxas; Drumond, 2023). During this period, it was also noted that some
teachers experienced an increase in their work hours, dedicating more time to the hybrid format
(Brazil et al., 2022).

Resistance to change also appears frequently in the studies, especially in institutions with more
conservative cultures, as reported by Santinello et al. (2020) and Carmona and Bollela (2021). Some
university students showed resistance to active methodologies, being more aligned with the traditional
teaching model (Santos and Carpes, 2022), while others had difficulty with the methodology due to a
lack of habit and familiarity, preferring live classes from which they would receive "ready-made"
lessons, having difficulty developing their protagonism (Lopes; Cordeiro, 2020).

On the other hand, when there is institutional openness to innovation and dialogue, results tend
to be more positive. Zenha and Lopes (2024), for example, show that well-defined institutional
policies can contribute to building a culture more favorable to HE adoption. For Félix and Silva
(2021), greater investments in public policies are essential to expand the population's access to digital
technologies and introduce teachers to active and digital pedagogical practices from their initial

training. Furthermore, academic leadership also plays a crucial role in this process, as Silveira (2021)
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emphasizes, pointing out that engaged managers have a decisive role in consolidating a new
educational culture.

Nunes et al. (2023) emphasize the relevance of transparent and participatory institutional
communication, especially in decision-making processes related to the adoption of digital
technologies. For Lima and Viana (2022), the construction of an innovation culture does not emerge
immediately but requires continuous actions of training and awareness. Another strong point in the
literature, observed by Cavalcante and Molin (2021), is the need for permanent dialogue among all
institutional actors (managers, teachers, students, and technicians) as an essential condition for deep
and lasting cultural changes.

In summary, the studies show that resistance to HE implementation is related to structural
aspects of academic culture, historically marked by the valorization of in-person interaction, which
generally involves the defense of traditional teaching models. Transforming this culture requires a
change in institutional mindset, with clear policies aimed at pedagogical innovation, in a collective
movement of reconstructing values, conceptions, and educational practices. Institutions that manage
to promote this cultural transformation in an articulated and collective manner tend to achieve better
results both in student engagement and in teacher motivation, promoting environments more open to

innovation and pedagogical transformations.

4.3 Challenges in Implementing HE

Another recurrent theme in the studies was "challenges faced in implementing HE," being
discussed in 68 of the analyzed articles, appearing as relevant and complex. These difficulties are
widely perceived as challenges of the contemporary educational scenario itself, which seeks to deal
with rapid technological and social transformations.

One of the most cited challenges concerns the lack of methodological clarity in the integration
between in-person and virtual activities. Mattar (2024) points out that without well-structured
pedagogical guidelines, teachers and students face uncertainties that compromise the teaching and
learning process.

Institutional challenges are also frequent. Chow, Calixto, and Mello (2021) and Martin Garcia,

Gutierrez Perez, and Martin-Lucas (2021) reinforce that HE is only consolidated when there is
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strategic planning combined with management that offers adequate support, which does not always
happen in the analyzed universities.

Teacher workload overload also appears prominently in the research of Santinello, Costa, and
Santos (2020) and Ribeiro et al. (2024), showing that adapting pedagogical practices to the hybrid
format requires time, energy, and resources, often scarce. It is a challenge to know how to integrate
these new technologies in the classroom. For this, higher education needs to undergo profound
reformulations, as pointed out by Nunes and Barcelos (2020).

Another challenge pointed out in the literature is the absence of specific State public policies
aimed at making educational resources available to teachers and students, which hinders HE. The
socioeconomic inequality of students also presents itself as an obstacle to the institutionalization of
HE. Castioni et al. (2021) and Echalar and Alonso (2022) alert that the lack of access to devices and
quality connections directly affects equity in HE, especially in the context of public universities.
Without this support, institutions are left unprotected and often improvise solutions that are not
sustainable in the long term.

From a technological perspective, platform instability and the lack of continuous technical
support compromise the implementation of hybrid pedagogical practices, as pointed out by Cherubim
et al. (2024) and Roatta and Tedini (2021). Some students presented difficulties in accessing digital
tools (Field's; Ribeiro; Souza, 2021), while others presented difficulties in developing their autonomy
and maintaining study habits, a requirement of the pedagogical flexibility provided by HE; difficulties
in accessing tools, digital resources, and the internet, and the lack of adequate study spaces (Oliveira;
Santos, 2024).

The hybrid ERT model also brought some disadvantages. Students pointed out limitations in
interaction with teachers, the emergence of psychological problems, difficulties in studying at home
due to a lack of adequate space, an overload of tasks, difficulties in maintaining focus and
concentration, and ineffective communication between academic and technical sectors of universities
(Oliveira; Méxas; Drummond, 2023). This lack of integration led to the creation of ineffective
solutions that do not resolve structural problems concerning HE implementation.

Overall, the studies revealed that the implementation of HE in public universities faces
structural, cultural, and pedagogical barriers. The lack of clear guidelines and public policies that
standardize and encourage HE adoption worsens the scenario, leaving its implementation often

dependent on individual teacher initiative or isolated projects. Overcoming these challenges requires

Esta obra esta licenciada sob
uma Licenca Creative Commons

DOI: http://doi.org/10.53628/emrede.v12i.1128 ISSN 2359-6082




. X
ges EmRede N UniRede

b\ Revista de Educagéo a Distancia

an integrated approach, combining investments in teacher training, infrastructure, and development
of an institutional culture focused on innovation, showing that the consolidation of HE does not
depend only on technological resources but on structural, political, and cultural changes that involve

all institutional actors collaboratively and continuously.

4.4 Technological Infrastructure

The theme "technological infrastructure" was highlighted in 58 of the reviewed articles, being
pointed out as a fundamental and determining element for the success or failure of HE in public
universities, evidencing its centrality in the debate. With this data, it can be inferred that, although HE
involves active and innovative methodologies and constant use of technologies, its success is deeply
linked to the material conditions available in institutions. Without adequate connectivity, updated
equipment, stable platforms, and continuous technical support, hybrid initiatives become fragile,
unequal, and often unfeasible.

One of the most recurrent problems is poor connectivity, especially during the COVID-19
pandemic. Segenreich and Medeiros (2022) observe that many public institutions, especially in
peripheral or rural areas, still face serious difficulties in accessing the internet, which compromises
inclusion and equitable access to education. During ERT, research showed that many university
students did not have internet access in their homes, reinforcing universities' responsibility to better
understand the socioeconomic conditions of their students to assist them (Castioni et al. 2021; Silva
et al., 2023).

The absence of updated equipment also appears frequently. According to Maldonado,
Gonzélez, and Abril (2020), Zenha and Lopes (2024), and Oliveira and Santos (2024), the lack of
modern devices significantly hinders the active participation of students and teachers in virtual
learning environments. Another important barrier is the lack of qualified technical support. Marquez
(2022) and Silveira (2020) report that without a team prepared to offer continuous technical assistance,
the use of digital technologies becomes frustrating and inefficient. Furthermore, studies such as Nunes
and Barcellos (2020) reinforce that investment in infrastructure should go beyond purchasing
equipment. It is necessary to include training and continuous support to ensure the effective use of

technological tools.
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Mattar (2024) and Chow et al. (2021) highlight the importance of well-defined institutional
policies to ensure the maintenance and constant updating of technologies, a common factor in
institutions that successfully implemented HE. Another recurrent point is the need for greater public
investments in technological infrastructure, as argued by Castioni et al. (2021). Without these
investments, many public universities cannot advance sustainably. The studies show that where
infrastructure is adequate, teachers feel more confident to innovate and students demonstrate greater
engagement, as reported by Ferreira et al. (2022).

In summary, the theme of technological infrastructure appears in the studies as an important
aspect for the institutionalization of HE in public universities. The precariousness in internet
connections, outdated devices, the lack of adequate environments, and the lack of effective technical
support compromise access and permanence of more vulnerable students in higher education,
reinforcing social exclusion and compromising teachers' commitment to pedagogical innovations.
Although important advances have been observed, the path toward effective, accessible, and secure
technological infrastructure in public universities still requires coordinated efforts, continuous

investments, and an institutional vision committed to long-term innovation.

5 ARTICULATION BETWEEN THE CATEGORIES

The research results reveal a strong intersection among the identified categories: teacher
training, academic culture, implementation challenges, and infrastructure. These dimensions did not
emerge in isolation; rather, they intertwine in the construction of possible paths toward the
institutionalization of HE in public universities.

The need for initial and continuing teacher education plays a central role in this process, as it
directly influences the other categories. It is essential for helping teachers face the challenges inherent
to implementing HE. Teacher training contributes to overcoming part of the cultural resistances,
promotes the critical use of available digital technologies, and expands the capacity for action even in
contexts marked by structural fragilities.

The adoption of hybrid models intersects with social and political dimensions, particularly
regarding the inclusion of higher education students. For this, adequate access to the internet, updated
equipment, and qualified academic support are sine qua non conditions, although frequently unequal,

which require financial investment, effective public policies, and institutional restructuring.
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Furthermore, transformations in academic culture — historically marked by traditional
practices — are essential for consolidating innovative educational proposals. An institutional culture
that values pedagogical innovation can articulate teacher education policies, infrastructure expansion,

and the intentional use of active methodologies, thus strengthening the hybridization of teaching.

FINAL CONSIDERATIONS

From the systematic review conducted, it was possible to gather consistent evidence on the
contributions and challenges of implementing HE in public universities, with special emphasis on
teacher education programs. The analysis of 78 scientific articles, organized into four major
dimensions — teacher training, academic culture, implementation challenges, and technological
infrastructure — allowed for a comprehensive, critical, and contextualized understanding of the topic.

Among the main findings, teacher training stands out as the most recurrent and relevant axis
in the analyzed literature. The quality of hybrid practices is directly linked to teachers’ pedagogical,
technological, and methodological preparation. Several studies reinforce the urgency of investing in
continuous, collaborative training processes integrated into curricula, surpassing occasional and
disconnected initiatives.

Another important point concerns changes in academic culture. More than simply inserting
digital technologies, the studies point to the need for profound institutional change that values
curricular flexibility, student protagonism, and innovation in pedagogical practices. Nonetheless, this
change faces barriers within historically conservative academic structures, requiring active
institutional leadership committed to dialogue and collective participation.

The challenges faced in implementing HE also deserve emphasis. The absence of clear public
policies, insufficient institutional planning, pedagogical and cultural resistance, as well as
socioeconomic and technological inequalities, compose a complex scenario that demands integrated
and coordinated responses across different sectors of education.

Regarding technological infrastructure, the data are alarming: unstable connectivity, scarcity
of equipment, and lack of technical support compromise the effectiveness of hybrid practices. These
elements cannot be analyzed in isolation but rather as part of a broader educational policy involving

regular investments, strategic planning, and consistent institutional support.
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Despite the obstacles, the literature also pointed to successful HE experiences, especially in
contexts where effective teacher training, adequate infrastructure, well-defined institutional policies,
and an organizational culture geared toward innovation were articulated. These experiences represent
promising pathways for the institutionalization of HE in public higher education institutions.

The main contribution of this study lies in highlighting the importance of understanding HE
as a complex phenomenon that requires coordinated actions on multiple fronts. More than a
methodological strategy, it represents a pedagogical and institutional approach capable of promoting
more inclusive, meaningful educational practices aligned with the demands of Digital Culture.

Finally, it is recommended that future research deepen investigations into the positive impacts
of HE on students’ learning processes and on the evaluation of institutional policies in the medium
and long term. These studies are fundamental for consolidating HE as an important and sustainable

educational methodology within the context of public universities.
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