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Abstract
Teaching skills constitute a fundamental component in supporting the development of
21st-century skills encompassing critical thinking, creativity, communication, and
collaboration (4C). This study aims to examine how teachers' teaching skills can be
optimized to develop 21st-century skills among students. Employing a qualitative
descriptive method with a literature review approach, this research analyzes various
academic sources related to learning strategies, teacher roles, and 4C skills
implementation in classrooms. The findings demonstrate that teachers must transform
from knowledge transmitters to learning facilitators capable of creating active,
innovative, and student-centered learning environments. Effective teaching skills include
instructional design, classroom management, methodological variation, reinforcement,
and constructive feedback. Technology integration and process-based learning
approaches prove capable of enhancing engagement and higher-order thinking abilities.
However, the development of adaptive teaching skills faces systemic, individual, and
contextual challenges that mutually reinforce one another. The conclusion emphasizes
that mastery of adaptive and innovative teaching skills serves as the key foundation in
preparing competent generations ready to navigate the challenges of the 21st century.
Keywords: teaching skills, 21st century skills, 4C competencies

Abstrak

Keterampilan mengajar merupakan komponen fundamental dalam mendukung
pengembangan keterampilan abad ke-21 yang mencakup kemampuan berpikir Kritis,
kreativitas, komunikasi, dan kolaborasi (4C). Penelitian ini bertujuan mengkaji
bagaimana keterampilan mengajar guru dapat dioptimalkan untuk mengembangkan
keterampilan abad ke-21 pada peserta didik. Menggunakan metode kualitatif deskriptif
dengan pendekatan studi literatur, penelitian ini menganalisis berbagai sumber
akademik terkait strategi pembelajaran, peran guru, dan implementasi keterampilan 4C
di kelas. Hasil penelitian menunjukkan bahwa guru harus bertransformasi dari
penyampai materi menjadi fasilitator pembelajaran yang mampu menciptakan
lingkungan belajar aktif, inovatif, dan berpusat pada peserta didik. Keterampilan
mengajar yang efektif meliputi perancangan pembelajaran, pengelolaan kelas, variasi
metode, penguatan, dan umpan balik konstruktif. Integrasi teknologi dan pendekatan
pembelajaran berbasis proses terbukti mampu meningkatkan keterlibatan dan
kemampuan berpikir tingkat tinggi. Namun, pengembangan keterampilan mengajar
adaptif menghadapi tantangan sistemik, individual, dan kontekstual yang saling
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memperkuat. Kesimpulan menegaskan bahwa penguasaan keterampilan mengajar yang
adaptif dan inovatif menjadi kunci dalam mempersiapkan generasi kompeten dan siap
menghadapi tantangan abad ke-21.

Kata kunci: keterampilan mengajar, keterampilan abad 21, kompetensi 4C

INTRODUCTION

The 21st century has ushered in a fundamental transformation in the educational
landscape, marking a significant departure from previous centuries in terms of knowledge
production, dissemination, and application (Efendi, 2023). Characterized as the
"knowledge age," this era is defined by the exponential growth of information, rapid
technological advancement, and the pervasive influence of digital technologies on every
aspect of human life (Puspa et al., 2023). The emergence of disruptive innovations such
as the Internet of Things (loT), Artificial Intelligence (Al), and big data analytics has
accelerated automation and digitalization, fundamentally altering the competencies
required of the modern workforce (Puspa et al., 2023). Consequently, educational
transformation has become an imperative rather than an option, as institutions must
prepare learners to navigate increasingly complex global challenges and compete in an
interconnected world economy (Nasukah & Winarti, 2021; Rahayu & Muhtar, 2022).

The transformation of 21st-century education extends beyond mere technical adjustments
to teaching methodologies; it encompasses profound philosophical shifts regarding the
purpose and direction of education itself. Contemporary education must now focus on
knowledge production and the innovative application of knowledge, rather than solely on
knowledge transmission (Puspa et al., 2023). Educational systems are increasingly
required to anticipate future challenges and prepare students for realities that have yet to
emerge (Fahrozy et al., 2022). This paradigm shift necessitates a comprehensive
reevaluation of teaching practices, particularly emphasizing the development of teaching
skills that can effectively foster 21st-century competencies among learners. Teachers
must evolve from being mere transmitters of information to becoming facilitators,
motivators, and guides who can create active, innovative, and student-centered learning
environments (Mahendra et al., 2023).

One of the most critical dimensions of this educational transformation is the shift from
teacher-centered to student-centered learning paradigms. Traditional educational models,
which emphasized reading, writing, and arithmetic delivered through lectures and
standardized assessments, are no longer adequate for meeting the demands of the 21st
century (Nugraha et al., 2024). Instead, contemporary learning environments must be
student-centered, collaborative, contextually relevant, and integrated with societal needs
(Alhayat et al., 2023). This transformation requires educators to implement pedagogical
approaches that encourage students to explore information, create, collaborate,
communicate, share, and reflect throughout their learning processes (Wulansari &
Sunarya, 2023). In this context, teaching skills must be re conceptualized to emphasize
the ability to design learning experiences that promote critical thinking, creativity,
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communication, and collaboration—collectively known as the 4C skills (Puspa et al.,
2023; Herlinawati et al., 2024).

The 4C framework—-Ceritical Thinking, Creativity, Communication, and Collaboration—
has emerged as a central pillar in 21st-century education, pioneered by the Partnership for
21st Century Skills (P21) (Puspa et al., 2023). Critical thinking involves the ability to
analyze, evaluate, and synthesize information to make informed decisions (Wulansari &
Sunarya, 2023); creativity enables students to generate innovative solutions and think
beyond conventional boundaries (Hasni et al., 2023); communication encompasses
effective verbal, written, and digital interaction skills (Naredi et al., 2022); and
collaboration emphasizes the ability to work effectively with others in diverse,
technology-mediated environments (Indarta et al., 2021). These competencies are not
merely supplementary skills but foundational capabilities essential for professional
success and active citizenship in the modern era (Brata et al., 2023; Salybekova et al.,
2023).

However, the effective integration of 4C skills into educational practice is heavily
dependent on the quality of teaching skills possessed by educators. Research indicates
that despite policy-level recognition of these competencies, classroom implementation
remains challenging. Studies have shown that many teachers still rely on traditional,
lecture-based instructional methods that emphasize rote memorization over critical
analysis (Herlinawati et al., 2024). Furthermore, the rapid advancement of educational
technology, including Al tools like ChatGPT, presents both opportunities and challenges
for teaching practices. While technology can enhance learning experiences, it also risks
diminishing students' critical thinking abilities if not properly guided (Yusuf et al., 2023).
Therefore, teachers must possess adaptive and innovative teaching skills that can leverage
technology to deepen analytical thinking rather than replace it.

The development of effective teaching skills for the 21st century requires a
comprehensive understanding of various pedagogical approaches, including project-
based learning (PjBL), problem-based learning (PBL), inquiry-based learning, and
discovery learning (Mahendra et al., 2023; Zakiah et al., 2020). These innovative
approaches, along with strategies such as flipped classrooms, blended learning, and
personalized learning, demand that teachers acquire new competencies in curriculum
design, classroom management, and assessment (Yusuf et al., 2023). Additionally, the
integration of digital literacy and technological pedagogical content knowledge (TPACK)
has become essential for contemporary educators (Efriyanti & Annas, 2020). Teachers
must be able to create learning environments that are not only academically rigorous but
also supportive of diverse learning styles and conducive to the development of higher-
order thinking skills.

Given the critical importance of teaching skills in realizing 21st-century educational
goals, this article aims to examine how these skills can be optimized to develop 4C
competencies among students. Specifically, this study seeks to analyze the relationship
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between effective teaching skills—including lesson planning, classroom management,
method variation, and feedback provision—and the cultivation of critical thinking,
creativity, communication, and collaboration skills. By synthesizing current literature on
teaching strategies, teacher roles, and 4C skill implementation, this article contributes to
the ongoing discourse on educational transformation and provides practical insights for
educators seeking to enhance their pedagogical effectiveness in preparing students for the
challenges of the modern world.

METHOD

This study employs a qualitative descriptive method with a literature review approach.
This approach was selected because the primary objective of the research is to examine
and analyze theoretical concepts related to teaching skills and their implementation in
developing 21st-century skills among students, rather than measuring variables
quantitatively. The data sources for this research consist of academic books, peer-
reviewed journal articles, conference proceedings, and relevant online publications
concerning teaching skills, 21st-century education transformation, and the development
of 4C skills (critical thinking, creativity, communication, collaboration). Data collection
techniques were conducted through comprehensive library research and documentation,
wherein the researcher performed systematic searching, critical reading, note-taking, and
information organization from various credible and up-to-date sources.

The data analysis technique in this study utilizes a descriptive analytic approach, wherein
data obtained from literature and documentation are analyzed deeply and systematically
to explain how teachers' teaching skills can support students in developing critical
thinking, creative, communicative, and collaborative abilities. The analysis was
conducted through data reduction, data presentation, and conclusion drawing, focusing
on the identification of patterns, causal relationships, and best practices related to the
development of 21st-century skills through adaptive and innovative teaching skills. The
analysis results are then presented in the form of coherent academic narratives that are
easily comprehensible, emphasizing the interconnections between contemporary
pedagogical theory, classroom learning practices, and the evolving demands of modern
education.

Figure 1. Research Methodology Flow Diagram
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This simplified diagram presents the four essential stages of the literature review
methodology used in this study. The process flows sequentially from Research Problem
Identification (blue), where the focus on teaching skills and 21st-century competencies is
established, through Literature Search and Source Selection (green) involving academic
databases, to Data Analysis (orange) using descriptive analytic techniques, and finally to
Findings and Recommendations (purple) that address the research objectives.

RESULTS AND DISCUSSION
Theoretical Framework of Teaching Skills in 21st Century Education

The theoretical foundation of teaching skills has undergone significant transformation in
response to the demands of 21st-century education. Traditional conceptualizations of
teaching as mere knowledge transmission have evolved into more complex frameworks
that emphasize facilitation, mentorship, and the cultivation of higher-order thinking skills
(Darling-Hammond, 2020). Contemporary educational theory posits that effective
teaching skills must encompass not only pedagogical content knowledge but also the
ability to foster critical thinking, creativity, communication, and collaboration among
students (Mishra & Koehler, 2006). This paradigm shift reflects broader changes in
societal expectations regarding the purpose of education, moving from preparation for
routine employment toward the development of adaptable, innovative, and socially
competent individuals. The integration of technology into educational contexts has
further complicated this theoretical landscape, requiring teachers to develop new
competencies in digital pedagogy and technological integration (Efriyanti & Annas,
2020).

The concept of teaching skills in the 21st century cannot be separated from the broader
discourse on educational transformation and human capital development (Puspa et al.,
2023). Research indicates that teachers who possess adaptive teaching skills—
characterized by flexibility, innovation, and responsiveness to student needs—are better
positioned to develop students' 21st-century competencies (Rahayu & Muhtar, 2022).
These skills include the ability to design student-centered learning experiences, manage
diverse classrooms effectively, and provide constructive feedback that promotes
continuous improvement (Faiz & Faridah, 2022). The theoretical literature emphasizes
that teaching skills must be understood as dynamic and context-dependent rather than
static and universal (Nugroho, 2020). This understanding has important implications for
teacher education and professional development programs, which must prioritize the
cultivation of reflective practice and ongoing learning (Oktari et al., 2022).

Furthermore, the theoretical framework highlights the interconnected nature of teaching
skills and student learning outcomes. Effective teaching skills are not merely technical
competencies but involve complex professional judgments about how to support
individual student growth within specific educational contexts. The research reveals that
teachers who successfully develop 21st-century skills in their students typically
demonstrate high levels of pedagogical content knowledge, emotional intelligence, and
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cultural responsiveness (Mizani, 2021). These findings suggest that teaching skills should
be conceptualized holistically, encompassing cognitive, affective, and social dimensions
(Yusuf et al., 2023). The theoretical foundation thus provides essential guidance for
understanding how teaching practices can be optimized to meet the challenges of
contemporary education (Alfiyanto et al., 2024; Rahman et al., 2023).

Figure 2. Technology Integration in Teaching Skills

This diagram illustrates the progressive nature of technology integration in teaching
skills, organized into three developmental levels with supporting citations. The basic level
focuses on tool familiarity and simple substitution of traditional methods (Efriyanti &
Annas, 2020). The intermediate level involves deeper pedagogical integration and the use
of collaborative platforms (Suyanto & Setiawan, 2021). The advanced level represents
transformative practice using emerging technologies such as Al and immersive
environments (Yusuf et al., 2023). The circular flow indicates that advanced practice
ultimately reinforces and reinvigorates foundational skills, creating a continuous
improvement cycle.

Table 1. Technology Tools by Teaching Purpose

TEACHING RECOMMENDE SKILL IMPACT KEY
PURPOSE D TOOLS LEVEL ON SOURCE
REQUIRE STUDENT S
D LEARNIN
G
CONTENT Learning Basic to Increased Efriyanti
DELIVERY management Intermediate access, self- & Annas
systems, video paced (2020)
platforms, learning
interactive
presentations
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COLLABORATIO | Cloud documents, Intermediate Enhanced Indarta et
N discussion forums, peer al (2021)
virtual meeting interaction,
tools global
connections
ASSESSMENT Online quizzes, Intermediate Immediate  Sedrakyan
digital portfolios, to Advanced feedback, et al
learning analytics progress (2020)
tracking
CREATIVITY Design  software, Intermediate Expanded Brata et al
coding platforms, expression,  (2023) and
media production technical Zakiah et
tools skills al (2020)
CRITICAL Data visualization, Advanced Deeper Wulansari
ANALYSIS simulation analysis, & Sunarya
software, research evidence- (2023)
databases based
reasoning

The table categorizes technology tools according to their primary teaching purposes,
indicating the skill level required for effective implementation, expected impact on
student learning, and key sources from 2020-2025. This framework assists teachers in
selecting appropriate technologies based on their current competency level and specific
instructional goals. The progression from basic to advanced applications reflects the
developmental trajectory observed in effective technology integrators.

Challenges in Developing Adaptive Teaching Skills

Despite widespread recognition of the importance of adaptive teaching skills, numerous
challenges impede their development in practice (Herlinawati et al., 2024). The literature
identifies systemic barriers including rigid curriculum requirements, high-stakes testing
pressures, and inadequate professional development opportunities (Brata et al., 2023).
Teachers frequently report tension between the desire to implement innovative practices
and institutional constraints that favor traditional approaches (Assalihee & Boonsuk,
2023). Time limitations represent a particularly significant barrier, as the development of
new teaching skills requires substantial investment in planning, experimentation, and
reflection (Ndebele et al., 2024). The research indicates that teachers working in under-
resourced schools face compounded challenges due to large class sizes, limited materials,
and insufficient administrative support (Rahayu & Muhtar, 2022).

Individual factors also influence the development of adaptive teaching skills (Nor et al.,
2024). Teacher beliefs about learning and the nature of knowledge significantly shape
willingness to adopt new practices (Aithal & Aithal, 2024). Those with traditional views
of education as knowledge transmission are less likely to embrace student-centered
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approaches requiring facilitation skills (Zhong, 2023). The literature reveals that early
career teachers may lack the confidence and experience necessary for adaptive practice,
while veteran teachers may have established routines resistant to change (Yen et al.,
2023). Professional identity formation plays a crucial role, as teachers who view
themselves as continuous learners are more open to skill development (Clinciu, 2023).
The research emphasizes the importance of addressing these attitudinal factors alongside
technical skill training (Gyawali & Mehndroo, 2023).

Contextual challenges include diverse student populations with varying needs,
backgrounds, and prior knowledge. Adaptive teaching requires sophisticated diagnostic
skills to assess individual learner requirements and adjust instruction accordingly
(Moreiraetal., 2024). The literature documents the difficulty of differentiating effectively
while maintaining coherent classroom communities (Rawal, 2024). Additionally, rapidly
changing technological and social landscapes mean that specific skills may become
obsolete, requiring ongoing professional learning (Siminto et al., 2024). The research
suggests that addressing these challenges requires comprehensive approaches involving
policy change, institutional support, and individual commitment to professional growth.

Figure 3. Challenges in Developing Teaching Skills

«S»
Systemic

Barrlers

= Rigid curriculum

« Testing pressures

= Limited PD

« Resource constraints
(Brata et al.,

2023)
%ﬂinfurces
Individual
Factors
= Traditional beliefs
» Lack of confidence
= Resistance to change
= Fixed identity
(Zhong, 2023}

%acerbates

“«C»
Contextual
Challenges
= Diverse learners
= Large classes
= Rapid change
= Time pressure
(Meylani &
Meylani, 2024)

wla

Complicates

hallenges are interrelated and mutually reinforcing (Herlinawati et al, 2024,

This diagram presents the three categories of challenges as interconnected and mutually
reinforcing, with citations from recent literature. Systemic barriers create conditions that
foster individual resistance, which in turn exacerbates contextual difficulties, ultimately
complicating systemic reform efforts (Herlinawati et al., 2024). The triangular
relationship suggests that effective intervention must address all three levels
simultaneously rather than focusing on isolated factors. This understanding has important
implications for the design of teacher support systems and educational policy.
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Table 2. Strategies for Overcoming Development Challenges

CHALLENG SPECIFI RECOMMEND [IMPLEMENTATI KEY
E C ED STRATEGY ON LEVEL SOURCE
CATEGORY BARRIE S
R
SYSTEMIC Curriculu  Advocate for Department/School  Brata et al
mrigidity  flexible standards; (2023)
integrate 4C and Puspa
within existing et al
framework (2023)
SYSTEMIC Testing Demonstrate Classroom/System Herlinawa
pressures  alignment ti et al
between 4C skills (2024)
and assessment
performance
SYSTEMIC Limited Participate in Individual/Network  Faiz &
profession  professional Faridah
al learning (2022)
developme communities;
nt pursue micro-
credentials
INDIVIDUAL | Traditional Engage with Individual Zhong
beliefs research (2023)
evidence; observe
effective practice;
reflective
journaling
INDIVIDUAL | Lack of Start with small Individual/Peer Nor et al
confidence changes; (2024)
collaborate with
peers; celebrate
successes
CONTEXTU | Diverse Develop Classroom Moreira et
AL learners formative al (2024)
assessment
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flexible grouping
strategies

CONTEXTU | Time Prioritize high- Department Ndebele
AL pressure impact practices; et al
leverage (2024)
technology for

efficiency;

collaborate

The table provides evidence-based strategies for addressing specific barriers at different
implementation levels, with supporting citations from 2020-2025. These
recommendations synthesize successful approaches documented in the literature,
recognizing that effective change requires action at multiple levels from individual
classrooms to broader systems. The strategies emphasize practical, incremental steps that
can be implemented within existing constraints while building toward more substantial
transformation.

Impact of Teaching Skills on Student Learning Outcomes

The relationship between teaching skills and student learning outcomes is a central
concern in educational research, with consistent evidence showing that specific teaching
competencies positively influence the development of 21st-century skills (Darling-
Hammond, 2020). Student-centered strategies are associated with higher levels of critical
thinking and problem-solving, largely mediated by increased student engagement and
supportive learning environments (Herlinawati et al., 2024). Quantitative studies
highlight that approaches such as inquiry-based learning, collaboration, and authentic
assessment significantly enhance 4C competencies, including creativity, communication,
and teamwork (Brata et al., 2023; Indarta et al., 2021). These effects are consistent across
contexts and are particularly beneficial for reducing achievement gaps among
disadvantaged students (Anwar et al., 2024). Qualitative findings further reveal that
effective teaching involves scaffolding, timely feedback, strong teacher-student
relationships, and metacognitive instruction, all of which contribute to more holistic and
sustained student learning (Faiz & Faridah, 2022).
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Figure 4. Impact Pathway: Teaching Skills to Student Outcomes
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This diagram models the pathway through which teaching skills ultimately influence 21st-
century skill outcomes, with supporting citations from the literature. The linear
progression from teacher competencies through instructional processes and intermediate
student outcomes to final competencies illustrates the mediated nature of teaching
effectiveness. This model suggests that evaluating teaching skills requires attention to
multiple levels of impact, not merely direct measurement of student outcomes. The
framework provides a theoretical basis for designing comprehensive evaluation systems
that capture the complexity of teaching effectiveness.

Professional Development for 21st Century Teaching Skills

competencies

=023)

Effective professional development is essential for cultivating teaching skills required in
21st-century education, yet traditional workshop-based approaches often show limited
impact on classroom practice (Clinciu, 2023). Research highlights that sustained, job-
embedded models—such as professional learning communities, instructional coaching,
and collaborative action research—are more effective as they support continuous
experimentation, reflection, and improvement (Gyawali & Mehndroo, 2023). Moreover,
professional development should be differentiated according to teachers’ needs and career
stages while integrating both pedagogical skills and underlying beliefs to foster adaptive
expertise and continuous learning (Yen et al., 2023). The literature also emphasizes that
effective programs combine theory with practice and address both individual and
collaborative learning processes (Siminto et al., 2024). In terms of evaluation, successful
professional development must be assessed across multiple levels—from participant
learning to implementation and impact on student outcomes—while being supported by
conducive organizational conditions such as leadership support, adequate time, and
collaborative school cultures (Herlinawati et al., 2024).
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Figure 5. Professional Development Model for Teaching Skills
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CONCLUSION

This study demonstrates that teaching skills play a pivotal role in developing 21st-century
skills among students, particularly the 4C competencies of critical thinking, creativity,
communication, and collaboration. Through systematic literature analysis employing a
qualitative descriptive approach, this research reveals that teachers must transcend
traditional roles as mere knowledge transmitters to become facilitators, motivators, and
learning guides who create active, innovative, and student-centered learning
environments. Effective teaching skills—including pedagogical content knowledge,
technological pedagogical knowledge, classroom management expertise, and assessment
and feedback capabilities—significantly contribute to fostering higher-order thinking and
adaptive competencies essential for global competitiveness. The findings emphasize that
the development of 21st-century skills is not automatic but requires intentional
instructional design, sustained professional development, and supportive institutional
policies that enable teachers to implement innovative pedagogical approaches such as
project-based learning, problem-based learning, and collaborative learning.

Furthermore, this research identifies significant challenges in developing adaptive
teaching skills, including systemic barriers such as rigid curriculum requirements, high-
stakes testing pressures, and inadequate professional development opportunities;
individual factors such as traditional beliefs about education, lack of confidence, and
resistance to change; and contextual difficulties such as diverse learner populations, large
class sizes, and rapid technological change. These challenges are interconnected and
mutually reinforcing, necessitating coordinated multi-stakeholder efforts to address them
effectively. Teacher educators must reform preparation programs to build adaptive
expertise rather than routine technical skills; school leaders must cultivate collaborative
organizational cultures and allocate sufficient time and resources for ongoing professional
learning; and policymakers must invest in teacher quality while creating career structures
that attract and retain skilled educators. Ultimately, mastering adaptive and innovative
teaching skills emerges as the key foundation for preparing students who are not only
academically proficient but also critical, creative, collaborative, and communicative—
ready to navigate and shape an increasingly complex and interconnected future.
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