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Abstract

Background:The social and technological transformations of the 21st century have posed new challenges to
educational systems, requiring the reorganization of curricula and pedagogical practices. In this context,
competencies such as critical thinking, creativity, collaboration, digital literacy, and socioemotional skills have
assumed a central role, particularly within the framework of Education 4.0. Despite the growing body of research
on this topic, the literature still presents fragmented approaches, highlighting the need for studies that integrate
competencies, curriculum design, and teaching practices in a coherent manner.

Materials and Methods: This study consists of an integrative literature review based on articles published between
2014 and 2024 in the databases SciELO, ERIC, Scopus, Web of Science, and Google Scholar. Peer-reviewed
studies available in full text, written in Portuguese, English, or Spanish, and addressing 21st-century skills,
Education 4.0, curricular organization, or teaching practices were included. The analysis was conducted through
systematic reading and interpretative synthesis of the selected studies, enabling the identification of patterns,
convergences, and recurring challenges.

Results: The findings indicate that critical thinking, creativity, collaboration, digital literacy, and socioemotional
competencies are the most emphasized skills in the literature. A clear trend toward competency-based curricula
is observed, with an emphasis on interdisciplinarity and contextualization of content. The most frequently reported
teaching practices include active learning methodologies, interdisciplinary projects, pedagogical use of digital
technologies, and collaborative strategies. However, the literature also highlights significant challenges, such as
insufficient continuous teacher training, infrastructural limitations, and resistance to pedagogical change.
Conclusion: It is concluded that the effective incorporation of 21st-century skills within the context of Education
4.0 depends on the articulation between flexible curricula, innovative pedagogical practices, and continuous
teacher education. Although there is broad consensus regarding the relevance of these competencies, structural
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and institutional barriers still hinder their consolidation. Addressing these challenges requires integrated
educational policies and sustained investments aimed at promoting pedagogical innovation and strengthening
teaching practice.
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I.  Introduction

The social and technological transformations of the 21st century have profoundly altered the ways of
teaching and learning. The expansion of artificial intelligence, the Internet of Things, and digital learning
environments demands new competencies, while schools are increasingly required to reorganize curricula and
pedagogical methodologies in order to respond to this context (Schwab, 2016).

The development of 2lst-century skills is essential for students to act critically, creatively, and
collaboratively in a complex and technology-driven society (OECD, 2018; UNESCO, 2015). Among these
competencies, critical thinking, creativity, problem-solving, communication, collaboration, digital literacy, and
socioemotional dimensions stand out, in alignment with global educational guidelines and national curricular
frameworks such as the Brazilian National Common Curricular Base (Perrenoud, 1999; Zabala & Arnau, 2010).

In parallel, the Education 4.0 paradigm, associated with the Fourth Industrial Revolution, promotes
flexible, interactive, and personalized educational practices through the integration of digital technologies and
active learning methodologies. This model enhances student agency and redefines the role of teachers, shifting
the focus from content transmission to collaborative, problem-based learning experiences (Bacich & Moran,
2018; Moran, 2018).

Despite these advances, the literature still presents fragmented approaches to 21st-century skills and
Education 4.0. Many studies address these elements in isolation, without consistent curricular articulation, and
persistent limitations related to continuous teacher education remain a significant barrier to the effective
implementation of innovative pedagogical practices (Moran, 2018; Fullan, 2020).

In light of this scenario, the aim of this article is to systematize and critically analyze the literature on
21st-century skills within the context of Education 4.0, identifying how these competencies have been
incorporated into curricula and teaching practices. To guide this review, the following research question was
formulated: How have 2lst-century skills been addressed and operationalized in curricular proposals and
pedagogical practices within the context of Education 4.0?

The relevance of this study lies in the need to articulate contemporary competencies with the principles
of Education 4.0, overcoming theoretical and practical fragmentation. The integrative synthesis presented
contributes to the advancement of the scientific debate, supports teachers and educational managers in the
adoption of innovative practices, highlights gaps for future research, and informs educational policies aligned
with the formative demands of the 21st century (Fullan, 2020; OECD, 2018; UNESCO, 2015).

II.  Theoretical Framework
21st-Century SKkills

The debate on the competencies required for students to act critically, creatively, and in socially relevant
ways in the contemporary world has gained centrality in global educational discussions. These competencies
emerge as responses to the technological, cultural, and productive transformations that characterize the 21st
century, demanding individuals capable of solving complex problems, collaborating, communicating effectively,
and critically engaging with information in digital environments (OECD, 2018).

In this context, the teacher assumes the role of mediator of the educational process, being responsible
for planning and facilitating learning environments that foster autonomy, cooperation, and critical reflection, as
advocated by Moran (2018) and Perrenoud (1999). Such pedagogical mediation is fundamental for enabling
students to develop competencies that allow them to act consciously, ethically, and responsibly in educational and
social contexts marked by continuous transformation.

Several international organizations, such as UNESCO and the Partnership for 21st Century Learning
(P21), have systematized sets of competencies considered essential for human and professional development in
the current scenario. Among these competencies are critical thinking, creativity, communication, collaboration,
digital literacy, global citizenship, and socioemotional skills.

According to Zabala and Arnau (2010), the development of these competencies requires pedagogical
practices that integrate theoretical knowledge with concrete experiences, enabling students to mobilize knowledge
in real and challenging situations. This approach presupposes action-oriented teaching, in which knowledge is
constructed and re-signified through problem solving and reflective practice.
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Academic literature emphasizes that 21st-century skills are not isolated abilities but interdependent
elements manifested across different social, cultural, and educational contexts. This understanding demands
significant changes in the organization of teaching and learning processes, overcoming models centered
exclusively on content transmission and favoring pedagogical approaches grounded in inquiry, problem solving,
and student agency (Moran, 2018).

Within this framework, the teacher’s mediating role becomes central, as educators are responsible for
designing and guiding learning environments that encourage autonomy, cooperation, and critical reflection, as
highlighted by Moran (2018) and Perrenoud (1999). Such mediation is essential for students to develop
competencies that enable conscious, ethical, and responsible participation in educational and social settings
characterized by constant change. In this regard, the OECD Education 2030 report emphasizes that:

21st-century skills are not limited to the mastery of traditional content but encompass an articulated set
of cognitive, interpersonal, and intrapersonal abilities that enable individuals to act critically, creatively, and
collaboratively across different contexts. Developing these competencies requires rethinking curricula,
reorganizing pedagogical practices, and constructing learning experiences that value problem solving, creativity,
and the meaningful use of technologies (OECD, 2018, p. 47).

This perspective highlights that contemporary education must go beyond the mere transmission of
information, promoting formative experiences that integrate different dimensions of human learning. Thus, the
development of 2 1st-century skills is configured not only as a demand of the labor market but as an ethical and
social commitment to the formation of citizens capable of participating critically, autonomously, and responsibly
in increasingly complex and interconnected societies.

Education 4.0

Education 4.0 emerges as a response to the sociotechnological transformations triggered by the Fourth
Industrial Revolution, characterized by the integration of physical, digital, and biological systems. This new
educational paradigm expands the role of information and communication technologies in learning processes and
directly impacts contemporary ways of teaching and learning, as highlighted by Schwab (2016).

In this context, Education 4.0 presupposes the development of individuals capable of acting critically
and creatively in environments permeated by artificial intelligence, big data, automation, the Internet of Things,
and multiple digital platforms (Schwab, 2016). Consequently, schools are called upon to rethink their pedagogical
processes in order to respond to the demands of a society marked by complexity and constant transformation, as
discussed by Moran (2018).

More than the mere incorporation of technologies, Education 4.0 proposes profound changes in teaching
methodologies and curricular organization. Strategies such as active learning methodologies, problem-based
learning, interdisciplinary projects, maker culture, and the flipped classroom gain prominence for promoting
student agency and meaningful learning (Bacich & Moran, 2018).

These approaches foster the development of autonomy, collaborative work, and the resolution of real-
world problems, bringing the school environment closer to the demands of a digital and complex world (Moran,
2018). In this sense, technology ceases to be understood as a merely instrumental resource and becomes an
integral part of the contemporary learning ecology, being inseparably articulated with pedagogical practices
(Bacich & Moran, 2018).

Another central aspect of Education 4.0 concerns the redefinition of the teaching role. Teachers move
beyond the exclusive position of information transmitters and assume functions as mediators, designers of
learning experiences, and facilitators of collaborative processes. This shift requires a more flexible and reflective
pedagogical stance, as emphasized by Bacich and Moran (2018).

Such a role demands the development of new professional competencies, including mastery of digital
technologies, methodological adaptability, and the capacity to create learning environments that integrate
scientific knowledge, digital culture, and socioemotional skills (Moran, 2018). This repositioning implies
continuous investment in initial and in-service teacher education in order to prepare educators to address emerging
pedagogical and technological demands in contemporary educational contexts (Perrenoud, 1999).

From this perspective, Education 4.0 is understood as a model that articulates pedagogical innovation,
curricular flexibility, and the critical use of digital technologies, guiding the construction of student-centered
educational practices oriented toward the development of 2 1st-century skills. This conception can be synthesized
as follows:

Education 4.0 represents a radical shift in how teaching and learning are conceived. It integrates digital
technologies, innovative methodologies, and flexible curricular structures, requiring schools to adopt approaches
focused on creativity, personalization, and student agency. It is not merely about using new tools, but about
transforming educational practices to develop essential competencies in a connected, collaborative, and
knowledge-driven world (Bacich & Moran, 2018, p. 62).
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This understanding reinforces that Education 4.0 is not limited to technological modernization but
involves a profound pedagogical restructuring that articulates curriculum, competencies, and teaching practices.
In this way, a new educational horizon is established, in which innovation, interdisciplinarity, and active learning
constitute fundamental pillars for student development in the 21st century.

Curricular Approaches and Teaching Practices

Educational transformations associated with the 21st century have intensified the need to reorganize
school curricula, particularly in response to the demands posed by Education 4.0. Curriculum, understood as a
guiding framework for essential learning, must encompass cognitive, digital, and socioemotional competencies
while articulating disciplinary knowledge with innovative pedagogical practices (Sacristan, 2013; Moran, 2018).

This curricular reconfiguration seeks to align contemporary educational goals with the demands of a
dynamic, digital, and interconnected world, in which schools play a strategic role in students’ holistic
development. From this perspective, curriculum moves beyond a merely prescriptive instrument and becomes a
flexible and contextualized formative project (Apple, 2011).

Within this context, competency-based curricular approaches have gained prominence as references for
educational organization. Rather than prioritizing content transmission, this model emphasizes the integrated
mobilization of knowledge, skills, and attitudes in real learning situations (Perrenoud, 1999). In Brazil, the
National Common Curricular Base (BNCC) reinforces this orientation by highlighting competencies related to
digital culture, critical thinking, problem solving, and socioemotional development, thereby fostering curricular
integration and flexibility (Brasil, 2018).

Another defining feature of contemporary curricular approaches is the promotion of interdisciplinarity.
By overcoming the fragmentation of knowledge into isolated disciplines, interdisciplinary integration supports
broader and more meaningful learning experiences connected to students’ realities (Fazenda, 2011).
Interdisciplinary projects enable dialogue between different fields and contribute to the development of complex
competencies such as creativity, communication, collaboration, and critical analysis, which are central to 21st-
century education (Zabala & Arnau, 2010).

Teaching practices must also be transformed to meet these curricular demands. Active learning
methodologies—such as problem- and project-based learning, inquiry-based activities, maker culture, and
educational games—have gained prominence for placing students at the center of the learning process (Bacich &
Moran, 2018). These practices promote student agency, autonomy, and collaborative work, redefining the
teacher’s role as mediator, facilitator, and guide of learning processes (Moran, 2018).

The pedagogical use of digital technologies complements these methodological transformations. Virtual
learning environments, educational platforms, multimedia resources, and artificial intelligence tools expand
opportunities for personalized and interactive learning (Kenski, 2012). However, effective integration of
technologies into the curriculum depends on adequate teacher education and institutional conditions, which are
not always present in schools. The absence of such conditions may limit the pedagogical potential of technologies
and deepen educational inequalities (Valente, 2014).

Assessment also plays a central role in competency-based curricular approaches. From this perspective,
assessment goes beyond the verification of memorized content and focuses on monitoring learning processes,
performance, and levels of student development (Luckesi, 2011). Strategies such as portfolios, rubrics, self-
assessment, and peer assessment support formative evaluation and contribute to greater student engagement and
autonomy (Hadji, 2001).

Despite conceptual advances, the implementation of these approaches faces significant challenges. Many
teachers lack continuous professional development focused on active methodologies, formative assessment, and
technological integration. In addition, precarious infrastructure, excessive workloads, and limited time for
pedagogical planning hinder the consolidation of innovative practices (Tardif, 2014). Resistance to pedagogical
change may also emerge, particularly when curricular proposals challenge traditional teaching models, requiring
institutional support, teacher education policies, and professional valorization to overcome these barriers
(Libaneo, 2013).

In this regard, studies emphasize that the articulation between flexible curricula, innovative teaching
practices, and formative assessment is a fundamental condition for the development of competencies in
contemporary education, as summarized below:

Competency-based curricular approaches require a redefinition of the teacher’s role, who becomes a
mediator of investigative and collaborative processes. For such approaches to be consolidated, curricula must be
flexible, integrated, and centered on meaningful learning experiences. This implies active methodologies, creative
use of technologies, and formative assessment, placing student learning at the core of pedagogical decision-
making (Moran, 2018, p. 73).

Thus, the articulation between curriculum and teaching practices is essential for building education
aligned with the demands of the 21st century. The challenge lies in reconciling pedagogical innovation, teacher
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education, and adequate structural conditions so that schools may be consolidated as spaces for active, critical,
and socially transformative learning.

III.  Material And Methods

This study is characterized as an integrative literature review, a method that allows for the collection,
analysis, and synthesis of findings from studies with different research designs. The integrative review enables a
comprehensive understanding of educational phenomena by articulating theoretical and empirical evidence,
thereby supporting the identification of gaps and trends within the field (Whittemore & Knafl, 2005; Souza, Silva,
& Carvalho, 2010).

The review process was conducted through systematic stages. Initially, the guiding research question
and the inclusion and exclusion criteria were defined. The search included articles published between 2014 and
2024, available in full text, written in Portuguese, English, or Spanish, and addressing 21st-century skills,
Education 4.0, curriculum, or teaching practices. Duplicate records, studies without explicit methodological
descriptions, and non—peer-reviewed documents were excluded.

Searches were carried out in the SciELO, ERIC, Scopus, Web of Science, and Google Scholar databases,
using descriptors combined with Boolean operators, such as “21st-century skills,” “Education 4.0,” “competency-
based curriculum,” and “teacher practices.”

Finally, an integrative synthesis was conducted, articulating the findings in a critical and interpretative
manner. This stage made it possible to identify convergences, divergences, gaps, and pedagogical implications
within the literature, thus constructing a comprehensive overview of 2 1st-century skills and their relationship with
curriculares approaches and teaching practices in the context of Education 4.0.

IV.  Result
The analysis of the selected studies allowed the identification of recurring patterns in the literature on
21st-century skills and Education 4.0. Based on the systematic reading of the articles, considering their objectives,
theoretical frameworks, and main findings, the results were organized into four analytical categories: (4.1) most
emphasized competencies, (4.2) predominant curriculares approaches, (4.3) teaching practices identified, and
(4.4) recurring challenges in the implementation of the proposed approaches.

Competencies Most Emphasized in the Literature

Most of the analyzed studies highlight critical thinking, creativity, collaboration, and digital literacy as
the most recurrent competencies within the context of Education 4.0. These competencies are frequently
associated with the need to prepare students to deal with complex problems, digital environments, and dynamic
learning situations.

A significant portion of the publications also emphasizes socioemotional competencies as central
elements in educational processes. Empathy, communication, emotional self-regulation, and resilience appear
recurrently in the studies and are linked to students’ holistic development and to the cultivation of attitudes that
support learning.

Another relevant finding concerns the emphasis on lifelong learning. Several studies identify this
competency as fundamental, associating it with adaptability, intellectual autonomy, and a willingness to engage
in continuous learning across different educational and social contexts. Overall, the literature converges in
indicating that the development of integrated competencies constitutes a structuring axis of educational proposals
aligned with the demands of the 21st century.

Predominant Curricular Approaches

Regarding curriculares approaches, the analyzed studies reveal a clear trend toward curriculum
reorganization based on competencies. This curricular perspective is presented as an alternative to traditional
models centered exclusively on content transmission, prioritizing the articulation of knowledge, skills, and
attitudes.

In studies conducted within the Brazilian context, the National Common Curricular Base (BNCC) is
frequently cited as a reference for the implementation of competency-based curricula. The publications highlight
interdisciplinarity, contextualization of content, and integration across areas of knowledge as centrais
characteristics of these curricular proposals.

Another observed trend is the incorporation of innovative methodologies into the curricular structure,
such as project-based, problem-based, and challenge-based learning. The studies indicate that these approaches
create favorable conditions for the integrated mobilization of competencies while bringing school content closer
to real-life situations experienced by students. In addition, part of the literature emphasizes the importance of
curricular flexibility, allowing adaptations to local specificities and students’ interests.
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Teaching Practices Identified in the Studies

With regard to teaching practices, the results indicate that active learning methodologies are widely
advocated as effective strategies for developing 21st-century skills. Among the most frequently mentioned
practices are interdisciplinary projects, the flipped classroom, maker culture, pedagogical use of digital
technologies, and collaborative activities.

The analyzed studies suggest that these practices promote greater student participation, encourage
autonomy, and strengthen investigative learning processes. Furthermore, there is a recurring conception of the
teacher as a mediator and facilitator of learning, in contrast to traditional teaching models centered on content
exposition.

However, the articles also report that the adoption of such practices requires significant changes in
teaching practice, including more elaborate pedagogical planning and the intentional integration of digital
technologies with learning objectives.

Recurring Challenges Identified

Despite the recognition of the potential of Education 4.0, the analyzed studies point to several challenges
in the implementation of curricular and pedagogical proposals. Among the most recurrent challenges are
insufficient technological infrastructure, limited material resources, and inequalities in access to digital
technologies.

The literature also highlights difficulties related to teacher education. Many studies point to the lack of
consistent continuing professional development programs focused on active methodologies, competency-based
assessment, and the pedagogical integration of digital technologies. In addition, workload overload and limited
time for pedagogical planning are frequently mentioned as factors that hinder the consolidation of innovative
practices.

Another identified challenge concerns resistance among some teachers to pedagogical change, especially
when curricular proposals break with traditional teaching models. The analyzed studies indicate that overcoming
these obstacles depends not only on individual initiatives but also on educational policies that ensure adequate
training, structural conditions, and continuous institutional support.

In this sense, the literature synthesizes that the integration of competencies, innovative curriculares
approaches, and active teaching practices is fundamental to contemporary education, although its effective
implementation still faces significant barriers, as highlighted below:

Research findings indicate that the integration of competencies, innovative curriculares approaches, and
active teaching practices is essential for contemporary education. However, significant challenges persist related
to teacher education, structural conditions in schools, and the need for policies that support innovation. Without
consistent investment, these proposals remain restricted to isolated experiences and do not become consolidated
as systematic practices (Fullan, 2020, p. 58).

Overall, the results of this integrative review demonstrate a convergence in the literature regarding the
relevance of 2l1st-century skills, competency-based curriculares approaches, and innovative pedagogical
practices. Nevertheless, the studies also indicate that the consolidation of Education 4.0 in schools depends on
addressing persistent structural, professional development, and institutional challenges.

V.  Discussion

The findings of this integrative review reveal strong convergence between the competencies most
emphasized in contemporary literature and the theoretical assumptions underlying Education 4.0. The recurring
emphasis on critical thinking, creativity, collaboration, and digital literacy confirms the progressive shift from
educational models centered on content reproduction toward approaches oriented to problem solving, active
student participation, and the critical use of digital technologies, as highlighted by authors such as Moran (2018)
and Bacich and Moran (2018).

This convergence reinforces the understanding that the development of 21st-century skills does not occur
spontaneously but requires intentional and systematic curricular reorganization. The analyzed literature supports
the contributions of Zabala and Arnau (2010) by indicating that excessively fragmented and rigid curricula tend
to limit the articulation of knowledge and the construction of meaningful learning. In this sense, the discussed
studies point out that competency-based curriculares approaches, associated with interdisciplinarity and content
contextualization, foster the integrated mobilization of knowledge, skills, and attitudes.

The discussion also highlights that curricular innovation is directly related to teaching practices.
Although Education 4.0 proposes active learning methodologies and the pedagogical integration of digital
technologies, the results reveal that many teachers face difficulties in consistently implementing these proposals.
Such difficulties are mainly attributed to insufficient continuing professional development, structural limitations
within schools, and the persistence of traditional pedagogical cultures—issues widely discussed by Tardif (2014)
and Libaneo (2013).
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Another central issue concerns the gap often observed between curricular discourse and everyday
pedagogical practice. Even when curricula incorporate contemporary competencies, teaching practice may remain
centered on content transmission if adequate formative and institutional support is lacking. The literature warns
that isolated changes, such as sporadic use of technologies or occasional project-based activities, are insufficient
to promote the development of complex competencies. Instead, a deeper understanding of the pedagogical
foundations of Education 4.0 is required (Perrenoud, 1999; Moran, 2018).

International discussions further broaden this analysis by emphasizing that the integration of technology,
curriculum, and teaching practices must be anchored in a coherent and articulated educational project. Reports
from international organizations such as the OECD and UNESCO stress that pedagogical innovation depends on
the creation of learning environments that foster inquiry, collaboration, autonomy, and critical thinking, going
beyond mere technological modernization (OECD, 2018).

In this direction, the results of this review reinforce that teacher education constitutes a central element
in the consolidation of Education 4.0 proposals. The literature converges in indicating that well-prepared teachers,
with strong pedagogical and technological expertise, are essential to transforming competency-oriented curricula
into effective educational practices. This articulation between curriculum, methodology, and teacher education
can be synthesized as follows:

The incorporation of 21st-century skills and Education 4.0 proposals requires structural changes that go
beyond the use of technologies or the adoption of isolated practices. It involves rethinking the role of teachers,
reorganizing curricula, strengthening continuing professional development, and creating learning environments
that foster inquiry, collaboration, and autonomy. Without this articulated set of actions, innovation remains limited
and does not translate into real transformations in everyday school practice (UNESCO, 2015, p. 29).

Thus, the discussion of the findings shows that, although there is consensus in the literature regarding
the relevance of contemporary competencies and innovative pedagogical practices, significant gaps persist related
to teacher education, structural conditions, and alignment among curriculum, methodology, and assessment. The
advancement of Education 4.0 in schools therefore requires integrated and sustainable educational policies
capable of promoting consistent institutional change and strengthening teaching practice in line with the
educational demands of the 21st century.

VI.  Conclusion

The results of this integrative review allow us to conclude that 21st-century skills constitute a central
axis of contemporary education, particularly within the context of Education 4.0. The analyzed literature
demonstrates consensus regarding the relevance of critical thinking, creativity, collaboration, digital literacy, and
socioemotional competencies as fundamental elements for the holistic development of students in a society
marked by rapid technological and sociocultural transformations.

The findings also indicate that the effective development of these competencies is directly related to the
adoption of flexible, interdisciplinary, and competency-based curricular approaches, as well as to the use of active
learning methodologies that promote student agency. Pedagogical practices grounded in inquiry, problem solving,
and collaboration are aligned with the principles of Education 4.0, provided that they are intentionally integrated
into the curriculum and supported by consistent pedagogical planning.

However, the review reveals that the implementation of these proposals faces significant challenges.
Among the main barriers are the lack of structured policies for teacher education, limitations in technological
infrastructure, teachers’ workload overload, and resistance to pedagogical change. These factors reinforce the
understanding that educational innovation does not become consolidated through isolated initiatives, but rather
requires articulated institutional actions, continuous investment, and the valorization of teaching work.

In this context, it is concluded that the consolidation of 21st-century skills within Education 4.0 depends
on the articulation between curricular reorganization, innovative teaching practices, and continuous professional
development. Schools must position themselves as spaces for active, critical, and collaborative learning, capable
of fostering student autonomy, reflective thinking, and conscious participation.

As a contribution, this study offers an integrative synthesis that articulates contemporary competencies,
curriculum, and teaching practices, thereby advancing the academic debate and supporting teachers, school
leaders, and educational policymakers. Future research is recommended to deepen empirical investigations into
the implementation of these approaches in different school contexts, as well as to analyze institutional strategies
capable of supporting teacher education and pedagogical innovation in a sustainable manner.
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