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ABSTRACT 
This study presents a bibliometric analysis of global research patterns on 
Adaptive Soft-Skill Curriculum Development Models for 21st-century 
challenges from 2020 to 2025. The analysis was conducted using 5,329 
articles retrieved from the Scopus database, employing a systematic 
PRISMA-based approach and utilizing VOSviewer and RStudio for 
visualization and synthesis. The findings reveal a significantly 
accelerating trend in publications, particularly post-2023, with the United 
States (1,705 documents), Indonesia (380), and the United Kingdom (350) 
identified as the top contributing countries. Three dominant thematic 
clusters shape the intellectual landscape: “Digital Competencies and Core 
Cognitive Skills,” emphasizing the foundational 4Cs (Critical Thinking, 
Collaboration, Communication, Creativity) and their integration with 
technology; “Interdisciplinary and Experiential Learning Models,” focusing 
on pedagogical innovations like STEAM and Project-Based Learning 
(PBL) to foster practical skills ; and “Curriculum Policy, Standardization, 
and Contextualization,” which addresses governance, formal evaluation, 
and the need for culturally responsive curricula. Despite the robust body 
of literature, the analysis exposes three critical research voids: the 
Affective Gap (insufficient dedicated research on Emotional Intelligence 
and Holistic Education) , the Micro-Implementation Gap (shortage of 
research on teacher digital competency and effective delivery in diverse 
settings) , and the Contextual Impact Gap (lack of longitudinal studies 
linking new models to long-term career success and social impact). The 
study concludes by advocating that future educational policy and research 
must strategically prioritize these gaps—strengthening teacher capacity, 
integrating emotional adaptability, and mandating rigorous program 
evaluation—to ensure curricula are responsive to the volatile demands of 
the 21st-century workforce  
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Introduction 

The rapid transformation of global education in the 21st century has underscored the 
essential role of soft skills in navigating complex social, technological, and economic 
challenges. Scholars have consistently emphasized that traditional curricula focusing solely 
on cognitive knowledge are insufficient for equipping learners with adaptive capacities needed 
for dynamic environments [1][2]. Communication, collaboration, adaptability, and emotional 
intelligence have emerged as the central competencies underpinning sustainable human 
development and employability [3][4]. The increasing demand for these competencies has 
driven educational institutions to adopt adaptive curriculum models integrating experiential 
and interdisciplinary learning [5][6]. Within this evolving landscape, soft skills are no longer 
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seen as supplementary attributes but as dynamic, context-dependent capabilities that require 
deliberate cultivation through flexible learning ecosystems [7]. 

In educational theory, curriculum innovation is recognized as a mechanism for systemic 
change bridging the gap between social expectations and institutional realities [8]. Integrating 
soft-skill development into curriculum frameworks signifies a paradigm shift toward 
competency-based and human-centered education [9] [10]. This shift aligns with UNESCO’s 
Education for Sustainable Development and the OECD’s Learning Compass 2030, which 
highlight adaptability and lifelong learning as critical drivers of future-ready education [11] [12]. 
Accordingly, adaptive curriculum design seeks to embed such competencies into teaching 
practices, fostering learner resilience and self-agency [13] [14]. Moreover, research indicates 
that soft skills contribute not only to employability but also to civic engagement, ethical 
reasoning, and collective well-being [15]. 

Over the past decade, the scholarship on 21st-century competencies and adaptive 
curriculum frameworks has proliferated across multiple disciplines. Empirical works 
demonstrate that integrating digital competence and socio-emotional learning into education 
enhances learner adaptability and critical reflection [16] [17]. Studies in teacher education and 
vocational training similarly stress the importance of project-based, technology-enhanced 
pedagogies in nurturing creativity and problem-solving skills [18][19]. Despite this progress, 
the field remains theoretically fragmented, with diverse models and definitions of “soft skills” 
across global contexts [20] [21]. Therefore, bibliometric mapping and conceptual synthesis are 
increasingly used to structure and interpret the growing knowledge base. 

Recent studies have moved beyond descriptive frameworks to propose actionable 
pathways for integrating 21st-century skills into national curricula. For example, research on 
higher education reform highlights the importance of aligning curriculum with global standards 
such as the ISTE framework and the OECD Learning Compass [22][23]. Adaptive and 
backward-design models have been widely adopted to strengthen teamwork, communication, 
and leadership skills in management and teacher education programs [24][25]. Similarly, 
project-based and blended-learning approaches have been shown to foster collaboration and 
digital literacy, although challenges persist in infrastructure and pedagogical readiness [26] 
[27]. The convergence of digital innovation and soft-skill pedagogy represents a crucial 
foundation for future-oriented curriculum transformation [28]. 

Nevertheless, significant gaps remain in the global literature. Few studies provide 
systematic mappings of adaptive soft-skill curriculum models across regions and education 
levels. Comparative and data-driven analyses that reveal collaboration networks and 
institutional influences are still limited [29][30]. Understanding how adaptive curricula 
operationalize soft skills within broader sustainability and employability agendas remains a 
pressing challenge for researchers and policymakers alike [31]. Consequently, bibliometric 
synthesis is crucial to consolidating fragmented knowledge, identifying emerging clusters, and 
providing theoretical direction for 21st-century education research [32] [33]. 

This study therefore seeks to map and analyze global research patterns related to 
adaptive soft-skill curriculum development models from 2020 to 2025. By combining 
bibliometric and conceptual mapping approaches, the study aims to reveal dominant themes, 
collaboration networks, and intellectual foundations of this emerging field. Specifically, the 
analysis will identify leading authors, institutions, and countries contributing to this topic, as 
well as visualize the conceptual relationships that define its current structure. Moreover, the 
study intends to project future research directions by identifying underexplored themes and 
potential areas for theoretical expansion. 

Method 
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This study adopted a bibliometric analysis to systematically examine the global research 
landscape related to Adaptive Soft Skill Curriculum Development Models for 21st-Century 
Challenges. Bibliometric analysis is a quantitative research technique grounded in information 
science and scientometrics, designed to evaluate the structure, growth, and intellectual 
evolution of a body of knowledge through measurable indicators such as publication counts, 
citation patterns, and co-occurrence networks. The approach enables researchers to uncover 
hidden relationships between authors, institutions, and concepts within a field, thereby 
providing both descriptive and relational insights that go beyond traditional literature reviews. 
In the context of this study, the bibliometric method serves as a comprehensive mapping tool 
to reveal how global scholarship has evolved in addressing adaptive curriculum design and 
the integration of soft skills for 21st-century learning. 

Data were retrieved from two highly reputable databases Scopus, both recognized for their 
extensive coverage and rigorous indexing standards across academic disciplines. These 
databases were selected to ensure both reliability and representativeness of the global 
research output. The search strategy employed the following combination of keywords: “21st 
century skills” OR “curriculum development”. The search encompassed publications from 
January 2020 to October 2025, reflecting the most recent five-year window of accelerated 
discourse on adaptive and future-oriented education. The initial retrieval yielded 2,317 records 
which were subsequently refined through a screening process that excluded duplicates, non-
English materials, editorials, book chapters, and studies irrelevant to the research focus. After 
a careful review of titles and abstracts, 2,041 documents were retained for further analysis. 

To process and analyze the data, bibliographic records were exported in CSV and RIS formats 
and analyzed using VOSviewer and RStudio software environments. VOSviewer was used to 
visualize the structure of scientific networks through co-authorship, co-citation, and keyword 
co-occurrence mapping, which enabled the identification of dominant research themes and 
emerging clusters in the literature. A minimum occurrence threshold of 10 keywords was 
applied to generate interpretable network maps. Meanwhile, RStudio—using the Bibliometrix 
package—was employed for thematic evolution analysis, allowing the exploration of how 
conceptual emphases have shifted over time and how new research frontiers are emerging. 
This combination of tools ensured a robust quantitative foundation for identifying both the 
intellectual and social structure of the research domain. The bibliometric indicators examined 
included publication growth trends, country productivity, author influence, and thematic 
clusters, all of which together provided a multidimensional understanding of the field’s 
development. 

Methodologically, bibliometric analysis in this study follows the tradition established by Price’s 
theory of scientific growth, which posits that knowledge production follows cumulative and 
exponential patterns influenced by collaboration and technological advancement. By 
integrating this theoretical orientation, the study interprets bibliometric patterns not only as 
descriptive data but also as reflections of epistemological change in educational research—
particularly in the transition toward adaptive, human-centered, and skills-based learning 
paradigms. This approach situates the bibliometric findings within a broader theoretical 
understanding of how educational innovation aligns with global sustainability and employability 
goals. 

Although the use of Scopus enhances the validity of this analysis, the study acknowledges 
certain limitations. Restricting the dataset to English-language publications may exclude 
relevant works published in other languages, particularly those reflecting localized innovations 
in soft skill development. Furthermore, while bibliometric analysis provides an objective and 
large-scale quantitative overview, it does not capture the nuanced interpretive aspects of 
pedagogical design. Future research could therefore complement these findings with 
qualitative content analysis to deepen the theoretical and contextual interpretation of adaptive 
curriculum models. 
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Figure 1. PRISMA Flow Diagram: Detailing Steps in The Identification and Screening of 
Sources Scopus 

The data retrieval and screening process followed a systematic PRISMA-based approach 
consisting of four stages: search, screening, eligibility, and inclusion. Data were extracted from 
the Scopus database in October 2025 using two main keyword combinations: “Curriculum 
AND Development” (n = 49,911) and “21st AND century AND skills” (n = 5,920). The search 
was refined with the specific keywords “Curriculum Development” (n = 6,515) and “21st 
century skills” (n = 2,263) to ensure thematic accuracy. Non-journal documents such as 
conference papers, book chapters, reviews, and editorials were excluded, resulting in 4,190 
eligible records for Curriculum Development and 1,300 for 21st Century Skills. A subsequent 
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language filter retained only English-language publications, eliminating non-English articles 
from more than 20 languages. The final dataset comprised 4,062 English-language articles 
on Curriculum Development and 1,267 on 21st Century Skills, yielding a total of 5,329 articles 
included in the bibliometric analysis. This rigorous, multi-stage selection process ensured the 
inclusion of high-quality, peer-reviewed studies relevant to adaptive curriculum development 
and 21st-century skill integration. The dataset was then analyzed to address three key 
research questions: RQ1: What are the global publication trends and patterns related to 
adaptive soft-skill curriculum development for 21st-century challenges? RQ2: What emerging 
thematic clusters and research gaps can be identified to inform future directions in curriculum 
innovation and educational policy? 

Results and Discussion 
The results of this study focus on findings derived from 5,329 articles retrieved from the Scopus 
database, encompassing research on Curriculum Development and 21st Century Skills. The 
data were obtained through a systematic bibliometric process that identified the number of 
publications, annual growth trends, and distribution across journals, authors, and institutions. 
This study highlights the evolution of scholarly interest in adaptive soft-skill curriculum design 
during the 2020–2025 period, reflecting the growing emphasis on employability, human-
centered learning, and digital competence in education. Furthermore, the analysis identifies 
the most influential authors, leading institutions, and contributing countries shaping global 
discourse in this domain. The study also maps thematic clusters and keyword co-occurrence 
networks, revealing emerging patterns in research on adaptability, pedagogical innovation, and 
21st-century competencies that inform both theoretical and practical directions for future 
curriculum development. 
A. RQ1: What are the global publication trends and patterns related to 

adaptive soft-skill curriculum development for 21st-century challenges? 
To address RQ1, a descriptive bibliometric analysis was conducted to examine how global 
research output on adaptive soft-skill curriculum development has evolved in response to 21st-
century educational challenges. Over the past five years, the intersection of curriculum 
innovation, soft-skill development, and digital transformation has become one of the most 
intensively explored areas in education research [2] [34] [10]. Studies indicate that the 
publication trajectory reflects the rapid acceleration of pedagogical reforms following the 
COVID-19 pandemic, as educators worldwide sought adaptive, flexible learning systems to 
meet new socio-technological demands [13] [32] [35]. This surge coincides with global 
initiatives emphasizing resilience, creativity, and adaptability as pillars of lifelong learning [4] 
[19]. 
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Figure 2. Global Publication Trends (2020–2025) 
The bibliometric trend shows a steady increase in publications from 2020 to 2025. After a slight 
decline in 2021 (710 documents), the number of studies began to rise gradually from 795 in 
2022 to 825 in 2023, before sharply increasing in 2024 and stabilizing at more than 1,100 
documents in 2025. This pattern indicates accelerating global attention toward adaptive soft-
skill curriculum development in the post-pandemic period, aligning with educational reforms 
and the integration of 21st-century competencies. 
 

 
Figure 3. Top Contributing Countries in Adaptive Soft-Skill Curriculum 
Research 
The country distribution reveals that the United States dominates research output (=1.705 
documents), followed by Indonesia (=380) and the United Kingdom (=350). Other significant 
contributors include China, Australia, and Canada, each producing between 250 and 300 
publications. Meanwhile, countries such as Malaysia, Germany, and Turkey demonstrate 
emerging participation in the field. The overall pattern suggests that adaptive curriculum and 
soft-skill research have gained prominence not only in Western academic ecosystems but also 
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across Asia, indicating a growing global commitment to equipping learners with future-oriented 
competencies. 
B. RQ2: What emerging thematic clusters and research gaps can be 

identified to inform future directions in curriculum innovation and 
educational policy? 

1) Emerging Thematic Clusters 

 
Figure 4. VOSviewer Keyword Cluster Network Map 

The bibliometric cluster analysis revealed three dominant thematic areas shaping global 
discourse on adaptive soft-skill curriculum development: (1) digital competencies and cognitive 
skills, (2) interdisciplinary and experiential learning models, and (3) curriculum policy, 
standardization, and contextualization. These clusters collectively illustrate how the field has 
evolved from conceptual alignment to applied innovation [19] [33] [36]. 
The first cluster, Digital Competencies and Core Cognitive Skills, underscores the shift from 
general digital literacy toward cultivating higher-order thinking within technologically mediated 
learning environments [10] [35]. Studies have increasingly focused on the integration of critical 
thinking, problem-solving, and analytical reasoning into digital pedagogies [20] [36]. For 
instance, the proposed Taxonomy of Digital Curation Activities demonstrates how digital 
environments can systematically promote reflective and evaluative reasoning [36]. Other works 
affirm that artificial intelligence, simulation-based learning, and online collaboration platforms 
enhance cognitive adaptability and decision-making [1] [4] [26]. These findings align with global 
frameworks such as the OECD Learning Compass 2030, emphasizing metacognition and 
lifelong learning capacities[12] [34]. 
The second cluster, Interdisciplinary and Experiential Learning Models, reflects a surge in 
research exploring project-based, problem-based, and STEAM learning strategies as vehicles 
for adaptive soft-skill development [2] [37]. Numerous studies have validated the 
transformative role of hands-on inquiry and collaborative problem-solving in enhancing 
communication, creativity, and adaptability [16][17][38]. In particular, STEAM-based and e-
task-based approaches (eTBA) have proven effective in fostering 21st-century competencies 
such as agility and digital fluency [7][8]. Moreover, immersive learning technologies—such as 
augmented reality, 3D modeling, and gamification—are increasingly used to create authentic 
environments that engage emotional and cognitive dimensions simultaneously [9][19][39]. By 
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embedding experiential learning into curriculum frameworks, educators can cultivate adaptive 
reasoning skills and prepare learners for unpredictable socio-technical futures [13] [14] [18]. 
The third cluster, Curriculum Policy, Standardization, and Contextualization, highlights the 
need to balance global frameworks with local relevance [15] [25] [40]. Research in this area 
frequently applies evaluative models, such as Harden’s 10 Questions framework, to ensure 
curricular coherence and quality assurance [15]. National education policies, including 
Indonesia’s Kampus Merdeka and India’s NEP 2020, have been studied for their contributions 
to institutional autonomy and curricular innovation [6] [27]. Beyond policy alignment, emerging 
sub-themes such as decoloniality and critical pedagogy emphasize the importance of 
designing culturally responsive and ethically grounded curricula [30]. The convergence of 
these perspectives indicates a paradigm shift toward inclusive and context-aware educational 
models. 
2) Research Gaps and Policy Implications 
Despite this growing body of literature, several research gaps remain that constrain theoretical 
development and policy translation. The first is the Affective Gap, representing a persistent 
neglect of socio-emotional competencies in curriculum innovation [4] [20]. While cognitive and 
technical skills dominate current research, emotional intelligence and holistic learning 
outcomes are rarely operationalized in empirical studies [3] [34]. Addressing this imbalance is 
essential for fostering adaptability that is both intellectual and emotional. 
The second is the Micro-Implementation Gap, referring to the discrepancy between macro-
level policy frameworks and ground-level classroom practices [12] [18]. Many national reforms 
emphasize digital transformation and curriculum flexibility but overlook teacher readiness, 
resource allocation, and pedagogical support [6] [16]. Studies show that limited teacher digital 
competence and inadequate professional development hinder the realization of adaptive 
models [7] [14]. Bridging this gap requires systemic investment in teacher capacity-building, 
infrastructure, and data-informed evaluation mechanisms. 
Finally, the Contextual Impact Gap reflects the scarcity of longitudinal studies assessing the 
long-term effectiveness of adaptive soft-skill curricula [19] [27] [40]. Most empirical evidence 
remains project-based or short-term, providing limited insights into how these curricular 
reforms affect employability, civic engagement, and societal resilience [17] [37]. To advance 
this field, future policy and research must prioritize comprehensive program evaluation 
frameworks that link curricular innovation to measurable developmental outcomes [15] [24]. 
Moreover, governments and institutions should establish funding mechanisms that promote 
sustained teacher professional learning and iterative curriculum redesign. 
 
Conclusion 
In conclusion, the intellectual landscape for adaptive soft skill development is characterized 
by a strong, established focus on Digital Competencies and Core Cognitive Skills alongside 
significant innovation in Interdisciplinary and Experiential Learning Models. However, this 
analysis reveals critical voids, primarily the Affective Gap concerning Emotional Intelligence, 
a Micro-Implementation Gap regarding teacher preparedness and effective curriculum 
delivery, and a Contextual Impact Gap in assessing the long-term career and societal benefits 
of new models. To inform future educational policy effectively, the research agenda must shift 
to prioritize these understudied areas—namely, integrating emotional adaptability, 
strengthening teacher capacity at the local level, and commissioning rigorous, long-term 
program evaluations that connect curriculum reform directly to demonstrable student success 
and readiness for the volatile 21st-century workforce. 
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