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 This study examines global research trends in innovative pedagogy through 

a bibliometric analysis of 901 Scopus-indexed publications from 2022 to 

2024. Despite the growing importance of innovative pedagogy in modern 

education, a systematic evaluation of its research landscape is still limited. 

This study bridges this gap by analyzing key trends, including influential 

works, authors, citation networks, and emerging themes. Using VOSviewer 

for data visualization, the findings reveal a growing research focus on  

AI-driven learning, immersive technologies, and problem-based 

methodologies. The analysis highlights the social sciences as the dominant 

field (45.3%), with increasing contributions from computer science and 

engineering. The United States, Australia, China, and India emerge as 

leading contributors, while developing regions show an increasing presence 

in pedagogical innovation. Research indicates a shift towards digital and 

experiential learning environments, yet challenges such as digital 

accessibility, equity, and ethical concerns persist. The study underscores the 

importance of interdisciplinary collaboration and policy interventions to 

tackle these challenges. By providing a comprehensive overview of the 

research landscape, this study serves as a roadmap for educators, 

policymakers, and researchers to promote sustainable and inclusive 

advancements in innovative pedagogy. 
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1. INTRODUCTION 

Innovative pedagogy represents a significant shift in educational practices, focusing on dynamic, 

student-centered approaches, technology integration, and interdisciplinary strategies to meet the evolving 

needs of modern learners [1]–[5]. Traditional teaching methods are increasingly being replaced by active 

learning models such as flipped classrooms, problem-based learning (PBL), and gamification, which have 

demonstrated their effectiveness in improving student engagement, critical thinking, and knowledge 

retention. Bhuttah et al. [1] emphasized how inclusive leadership amplifies the impact of these pedagogical 

practices, while Wu et al. [2] highlighted gamification’s role in fostering deeper student connections to 

learning materials. The rapid advancement of digital technologies and the growing emphasis on personalized 

learning experiences have further accelerated the shift toward innovative pedagogical models, making them a 

crucial area of academic inquiry and practical implementation. 

Beyond technology integration, innovative pedagogy redefines the roles of educators and learners, 

fostering adaptability and inclusivity. Research has shown that technology-enhanced teaching methods, such 

as AI-driven personalized feedback systems, virtual learning environments, and digital storytelling, 

https://creativecommons.org/licenses/by-sa/4.0/
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contribute to improved learning outcomes and greater accessibility for diverse learners. Digital storytelling, 

as illustrated by Khoo et al. [3], promotes cultural competency and reflective teaching, particularly in 

multicultural contexts. Similarly, Han and Li [4] showcased the use of artificial intelligence (AI) tools like 

ChatGPT to personalize feedback and enhance teacher-student interactions. These practices exemplify the 

shift toward collaborative, inclusive learning environments that emphasize critical skills such as creativity, 

collaboration, and cultural awareness. These strategies enhance the educational experience and facilitate 

lifelong learning and social advancement, ensuring that learners are prepared to navigate a globalized and 

linked world. 

Despite the promising benefits, the widespread adoption of innovative pedagogies requires systemic 

efforts, particularly in the areas of teacher training, curriculum development, and implementation of policy. 

The adoption of innovative pedagogy requires systemic efforts, particularly in teacher training, to address 

challenges like technological accessibility and ethical considerations. Educators must be equipped with the 

necessary digital competencies and pedagogical expertise to effectively integrate emerging technologies into 

their teaching practices. Emphasizing digital literacy, creative instructional design, and adaptability, 

educators can transform traditional classrooms into vibrant, student-centered environments. Kolb’s 

experiential learning theory [5] and the use of innovative learning environments [6] are two examples of 

research that shows how important open, hands-on models are for improving cognitive and social growth.  

By embracing these strategies, education systems can empower learners to address global challenges with 

resilience and ingenuity, fostering sustainable, inclusive, and impactful learning experiences. 

Innovative pedagogy represents a transformative shift in educational research, integrating  

student-centered strategies, interdisciplinary approaches, and technological advancements to enhance 

learning outcomes. While prior studies have explored various aspects of innovative pedagogy,  

a comprehensive bibliometric analysis that systematically maps global research trends remains limited. This 

study aims to bridge this gap by conducting an extensive bibliometric analysis of 901 Scopus-indexed 

publications (2022–2024), uncovering dominant research themes, influential contributions, and emerging 

patterns. Unlike previous works that focus on qualitative reviews or small-scale empirical studies, our 

approach offers a quantitative and data-driven perspective, revealing new intellectual structures in the field. 

Scopus was chosen as the primary database for this study due to its comprehensive coverage of  

peer-reviewed literature, ensuring high-quality and credible academic sources. A study by Jeroen et al. [7] 

affirmed that Scopus is a curated, high-quality bibliometric data source, specifically designed to support 

robust and reliable quantitative analysis in academic research. Additionally, Moed et al. [8] highlighted that 

Scopus’s citation tracking features make it particularly valuable for bibliometric studies, ensuring that 

researchers can systematically analyze high-impact studies in their field. Scopus provides a robust platform 

for bibliometric analysis, enabling the identification of emerging research trends, influential authors, and key 

thematic areas in innovative pedagogy. Its advanced citation metrics and visualization tools, such as 

VOSviewer integration, allow for precise mapping of intellectual structures, collaboration networks, and 

keyword distributions, making it an ideal choice for this study. To determine the trend in innovative 

pedagogy, the following research questions are proposed: 

− Q1: What is the distribution of document types per source in the field of innovative pedagogy? 

− Q2: Who are the most influential authors contributing to research on innovative pedagogy? 

− Q3: What are the most frequently cited documents by subject area in innovative pedagogy? 

− Q4: Who are the top 10 authors based on citation metrics in the field of innovative pedagogy? 

− Q5: What are the most prevalent keywords associated with research on innovative pedagogy? 

− Q6: What are the dominant countries contributing to global research on innovative pedagogy? 

 

 

2. LITERATURE REVIEW 

The concept of innovative pedagogy reflects an ongoing transformation in educational strategies, 

emphasizing creativity, inclusivity, and adaptability to meet the needs of diverse learners and evolving 

societal demands. A significant trend in recent research involves integrating digital technologies into 

pedagogical practices. Scholars and educators have explored various models that challenge traditional 

teacher-centered approaches, favoring active learning strategies such as flipped classrooms, gamification,  

and PBL. These approaches emphasize student engagement, critical thinking, and the development of  

21st-century skills, which are essential for preparing learners to navigate complex, technology-driven 

societies [9], [10]. The integration of AI, augmented reality (AR), and adaptive learning technologies into 

educational settings has further revolutionized instructional practices, enhancing personalization, 

accessibility, and knowledge retention [11]. 
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A critical trend in innovative pedagogy is the integration of digital learning technologies, which 

have been widely adopted across educational institutions worldwide. The technological pedagogical content 

knowledge (TPACK) framework, developed by Schmid et al. [12] provides a foundation for understanding 

how technology, pedagogy, and subject content interact to create effective teaching strategies. Recent studies 

highlight that teachers who possess strong digital pedagogical skills can significantly enhance student 

learning outcomes [12]. Platforms such as Google Classroom, Edmodo, and Moodle have become essential 

tools for delivering blended learning experiences, enabling educators to create interactive, student-centered 

environments [13]. Furthermore, the adoption of learning analytics and AI-driven feedback systems allows 

for real-time assessment and personalized learning pathways, ensuring that students receive targeted support 

based on their progress [14]. 

The flipped classroom model has gained traction as a highly effective student-centered approach, 

where traditional lecture-based instruction is replaced by pre-class video lectures and in-class active learning 

activities. Research by Mokhele-Ramulumo et al. [6] found that flipped classrooms in secondary physical 

science education resulted in higher student engagement and improved conceptual understanding. However, 

implementation challenges remain, particularly in regions with limited technological access and  

socio-economic disparities [15]. Studies also suggest that while flipped learning fosters independent learning 

habits, it requires significant preparation from educators and a structured support system to ensure equitable 

access to learning materials [16]. The role of the digital divide in flipped learning implementation is a critical 

factor that must be addressed through institutional support and policy interventions [17]. 

Gamification and AI applications in education have also gained prominence, offering engaging, 

interactive learning experiences that promote student motivation and knowledge retention. Research by 

Freeman et al. [18] demonstrated that gamified nursing simulations significantly improved students’ 

confidence, clinical reasoning skills, and engagement. Similarly, Zhang [19] compared cooperative and 

competitive gamification models in language learning, finding that collaborative gamification strategies 

foster a more inclusive and enjoyable learning environment. The growing use of AI-driven adaptive learning 

systems, such as ChatGPT and intelligent tutoring systems, has further transformed education by enabling 

personalized feedback, automated assessment, and predictive analytics for student performance [4]. 

However, concerns regarding data privacy, bias in AI algorithms, and the ethical implications of AI-driven 

assessments require careful consideration and regulation [20]. 

The role of PBL and experiential learning has also been extensively studied, particularly in medical 

and engineering education. Research by Papakostas et al. [21] highlights that AR and virtual simulations 

provide immersive learning experiences, allowing students to develop practical skills in a risk-free 

environment. Anatomy education, for instance, has benefitted from interactive 3D modeling tools, which 

enhance spatial understanding and diagnostic reasoning [22]. Similarly, AR-based welding simulators in 

engineering training have demonstrated higher user engagement and skill acquisition compared to traditional 

instructional methods [23]. These findings suggest that experiential learning, when integrated with innovative 

pedagogies, significantly enhances knowledge application and skill mastery across various disciplines. 

Previous studies have extensively documented pedagogical innovations, including flipped 

classrooms [24], gamification [25], and AI [26]. However, literature lacks systematic evaluation of research 

trends, citation networks, and global research collaborations in this field. This study contributes to filling this 

gap by providing a bibliometric perspective that quantitatively assesses research impact. Unlike traditional 

systematic reviews that synthesize findings qualitatively, our approach reveals underlying research structures 

through co-citation analysis and keyword mapping. Moreover, prior works have primarily focused on case 

studies within specific geographical or disciplinary contexts (e.g., North America, Europe). Our findings 

highlight a growing global engagement in pedagogical innovation, particularly in developing regions such as 

India, China, and Malaysia. This trend underscores the increasing democratization of educational research, 

which previous studies have not adequately addressed. 

 

 

3. METHOD 

This study adopts bibliometrics as a powerful tool for collecting, organizing, and analyzing 

bibliographic data from scientific publications [7], [27]. The methodology incorporates both basic descriptive 

metrics—such as publishing journals, publication years, and primary author classifications—and advanced 

techniques like document co-citation analysis [28]. Relevant keywords were systematically identified, and a 

comprehensive literature search was performed, emphasizing high-impact publications to uncover theoretical 

frameworks shaping the field [29]. 

Data collection was conducted using the Scopus database, chosen for its extensive and reliable 

coverage of peer-reviewed academic journal articles published between January 2022 and December 2024 

[30]–[32]. Non-journal sources such as books and lecture notes were excluded to maintain quality standards 

[33]. Quantitative bibliometric indicators and network analysis methods underpinned the study, including 
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tracking publication trends, citation and co-citation analyses, keyword co-occurrence analysis, and 

collaboration network analysis to explore international research patterns. 

These analyses were conducted using VOSviewer software, which enabled the visualization of 

bibliometric networks for a comprehensive examination of the data. Although offering an in-depth overview, 

the study acknowledges limitations, such as reliance on a single database and exclusion of non-journal 

publications. Ethical considerations were addressed by exclusively using publicly available bibliometric data. 

To guide the research flow—from identification to source selection and screening—we applied the preferred 

reporting items for systematic reviews and meta-analyses (PRISMA) model [34], [35]. Through this rigorous 

bibliometric approach, the study aims to deliver a data-driven understanding of current trends, highlight 

influential contributions and scholars, and suggest future research directions in the rapidly evolving field of 

innovative pedagogy. 

 

3.1.  Data search strategy 

The study utilized an iterative screening process to refine search terms for retrieving relevant 

articles. Initially, a query was performed on the Scopus database using the search string “innovative” AND 

“pedagogy,” which yielded 5,029 articles. The search was further refined using additional criteria, including 

publication years 2022–2024, resulting in a reduced set of 1,612 articles. These papers underwent detailed 

examination, with reviews excluded and only English-language research articles considered. Following this 

refinement, 901 articles were selected for bibliometric analysis. By December 2024, all pertinent articles on 

innovative pedagogy had been collected from the Scopus database for inclusion in the study. The search was 

limited to 2022–2024, ensuring relevance to contemporary research. Only English-language articles were 

considered, and peer-reviewed journal articles were included, excluding books, conference proceedings, and 

non-academic sources to maintain quality standards. This process is illustrated in Figure 1. 
 

 

  
 

Figure 1. PRISMA diagram 
 

 

3.2.  Data analysis 

VOSviewer is an intuitive bibliometric software developed at Leiden University [36], [37]. 

Renowned for its application in visualizing and analyzing scientific literature, the software specializes in 

generating network visualizations, clustering related entities, and creating density maps. It supports the 

exploration of co-authorship, co-citation, and keyword co-occurrence networks, enabling researchers to 

comprehensively understand research landscapes. Its interactive interface and regular updates facilitate 

efficient analysis of large datasets. VOSviewer’s capabilities include calculating metrics, customizing 

visualizations, and compatibility with diverse bibliometric data sources, making it an invaluable tool for 

scholars investigating complex research domains. 
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One of VOSviewer’s key strengths is its ability to convert complex bibliometric datasets into easily 

interpretable visual maps and charts. Focused on network visualization, the software excels in clustering 

related elements, analyzing keyword co-occurrence, and producing density maps. Researchers, whether 

novices or experts, benefit from its user-friendly interface to efficiently explore research fields. Continuous 

development ensures VOSviewer stays at the forefront of bibliometric tools, offering advanced insights 

through metrics computation and flexible visualizations. Its adaptability to data types like co-authorship and 

citation networks underscores its importance as a versatile tool for deeper scholarly insights. 

Datasets containing publication year, title, author names, journal, citations, and keywords in 

PlainText format were sourced from the Scopus database, covering the period from January 2022 to 

December 2024. These datasets were analyzed using VOSviewer version 1.6.19. By employing VOS 

clustering and mapping techniques, the software facilitated the analysis and creation of maps. Unlike the 

multidimensional scaling (MDS) approach, VOSviewer places items in low-dimensional spaces such that 

their proximity reflects relatedness and similarity [37]. While similar to MDS in concept [37], VOSviewer 

diverges by using association strength (ASij) for normalizing co-occurrence frequencies, calculated as [38]: 

 

𝐴𝑆𝑖𝑗 =
𝐶𝑖𝑗

𝑤𝑖𝑤𝑗
  

 

As explained by van Eck and Waltman [38], this index compares the observed co-occurrences of 

items ii and jj to their expected co-occurrences under statistical independence. This normalization enables 

VOSviewer to position items on a map by minimizing the weighted sum of squared distances between all 

item pairs. LinLog/modularity normalization [39] further supports visualization techniques, enabling analyses 

like keyword co-occurrence, citation, and co-citation analysis. 

Keyword co-occurrence analysis is valuable for tracing the evolution of research fields and 

identifying key topics across domains [32], [40]. Additionally, citation analysis, as highlighted by 

Allahverdiyev et al. [41] helps uncover critical research questions, trends, and methodologies, providing 

historical perspective into a discipline’s focus. Document co-citation analysis, a staple in bibliometric studies 

[29], [39], [42], utilizes network theory to map the structural relationships within data [42]. 

 

 

4. RESULTS 

The results of the bibliometric analysis are categorized into various dimensions, including document 

types, source types, publication trends, authorship patterns, keyword analysis, and citation impact. These 

findings provide significant understanding into the evolution of research in innovative pedagogy, 

highlighting key contributors, influential publications, and global research trends. The study presents both 

statistical metrics and visualization tools, such as frequency, percentage, graphical representations, and 

visualization maps, to illustrate the findings effectively. 

 

4.1.  Document and source type 

Figure 2 presents the distribution of document types published between 2022 and 2024 across 

selected journals relevant to innovative pedagogy across five key journals: “Education Sciences”, 

“Sustainability Switzerland”, “Frontiers in Education”, “Journal of Engineering Education Transformations”, 

and “Education and Information Technologies.” Education Sciences maintained a steady contribution with  

6-7 documents annually, accounting for 20 to 24% of the total publications each year. Sustainability 

Switzerland showed the most notable growth, starting with 2 documents in 2022 (7%), increasing to 4 in 

2023 (13%), and surging to 8 documents in 2024 (27%), reflecting the rising academic focus on sustainability 

topics. In contrast, Frontiers in Education experienced fluctuations, peaking at 8 documents in 2023 (27%) 

but declining to 3 in 2024 (10%), suggesting periodic bursts of activity driven by specific themes or projects. 

Meanwhile, the Journal of Engineering Education Transformations maintained consistent yet 

modest contributions, publishing 4 documents annually, consistently accounting for about 13% of the total 

output. Education and Information Technologies showed a declining trend, with 6 documents in 2022 (20%), 

5 in 2023 (17%), and only 2 in 2024 (7%), indicating a possible shift in its thematic focus. Overall, the data 

highlights evolving priorities in academic publishing, with significant growth in sustainability-focused 

research, steady contributions from education-focused journals, and fluctuating or declining outputs in others. 

These trends are crucial for understanding the dynamic nature of research dissemination and identifying key 

journals for future contributions. 
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Figure 2. Document type 

 

 

4.2.  Authorship analysis 

The figure showcases the distribution of documents by author, highlighting the top contributors to 

the analyzed research field based on Scopus data. Baek, S. and Dyson, B. are the leading contributors, each 

with 4 documents, demonstrating a significant engagement in this area of study. Their high output likely 

reflects consistent focus and expertise in the subject matter, positioning them as influential figures in the 

field. Following closely are Howley, D., Anitha, D., and Charteris, J., each contributing 3 documents, 

showcasing their active involvement and notable impact. These authors form a critical core group driving 

academic discourse in this research area, as indicated by their prominent presence in the analysis. 

Other contributors, including Fowler, J., Hickey, A., Olelewe, C.J., Shen, Y., and Athanases, S.Z., 

have each authored 2 documents, reflecting a moderate but consistent contribution. The range of document 

counts highlights a balanced mix of prolific authors and moderately active contributors, demonstrating the 

diverse authorship landscape in the field. These insights emphasize the collaborative and distributed nature of 

research in this area while identifying key authors whose work has shaped its development. This analysis 

provides valuable guidance for researchers seeking to collaborate or understand the influential voices within 

the domain. Table 1 details the most prolific authors in the field of innovative pedagogy. 

 

 

Table 1. Number of authors per document 
Author name Number of document Percentages (%) 

Baek, S. 4 0.44 
Dyson, B. 4 0.44 

Howley, D. 3 0.33 

Anitha, D. 3 0.33 
Charteris, J. 3 0.33 

Fowler, J. 2 0.22 

Hickey, A. 2 0.22 
Olelewe, C. J. 2 0.22 

Shen, Y. 2 0.22 

Athanases, S. Z. 2 0.22 

 

 

4.3.  Subject area 

The Scopus analyzer chart showcases the distribution of documents across different subject areas, 

with social sciences leading at 45.3%. This dominance indicates a substantial focus on societal and 

interdisciplinary issues, including education, sociology, political science, and economics. Arts and 
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humanities follow at 9.7%, reflecting the importance of research in literature, history, philosophy, and 

cultural studies. These two categories together highlight the prominence of qualitative and social research 

within the analyzed dataset. Additionally, computer science (7.6%) and engineering (5.7%) underline the 

increasing emphasis on technological advancements and applied sciences, showcasing their role in 

addressing global challenges like automation, data science, and sustainable engineering. 

Fields such as psychology (4.7%) and medicine (4.6%) signify the growing interest in understanding 

human behavior and advancing healthcare systems. Business, management, and accounting (4.3%) 

emphasize economic research, corporate strategies, and management practices, often intersecting with social 

sciences to explore topics like sustainability and innovation. Smaller shares are seen in nursing (2.8%) and 

health professions (2.3%), which, though critical, represent more specialized areas of healthcare research. 

Environmental science, at 1.8%, reflects its specialized concentration but emphasizes the need for tackling 

climate change, ecological preservation, and sustainability. The “other” group category, accounting for 

11.1%, encompasses new and transdisciplinary topics, hence enhancing the dataset’s variety. 

This data is derived from a specific database (Scopus) and may not comprehensively represent the 

entire research landscape on innovative pedagogy. Furthermore, the pie chart does not offer insights into the 

quality or impact of the research articles within each subject area. In summary, the chart in Figure 3 presents 

an overview of the various subject areas involved in research on innovative pedagogy. It underscores the 

prominence of social sciences in this domain while also reflecting the increasing interest in employing 

innovative approaches across diverse disciplines. 

 

 

 
 

Figure 3. Documents by subject area 

 

 

4.4.  Citation analysis 

The Scopus citation analysis reveals significant trends and impacts within the field of educational 

research, particularly in the integration of technology and innovative pedagogies. The most-cited work by 

Yang [11], underscoring its critical role in advancing AI education for younger learners. Additionally, 

articles by Allahverdiyev et al. [41] and Bai et al. [42] highlight the growing scholarly interest in immersive 

learning technologies and ethical considerations in their application for children. Several articles address 

emerging research themes and their potential to transform education. The article by Chiu [14] reflects the 

urgency of integrating generative AI into educational systems, while Bizami et al. [43] explores how 

technology acceptance models influence teacher and student dynamics in modern learning environments. 

Similarly, publications on AR applications by Papakostas et al. [21] demonstrate AR’s growing significance 

in vocational and technical education. 

In the field of medical education, Patra et al. [22] investigates how innovative educational 

technologies, such as AR and virtual simulations, are revolutionizing anatomy teaching. Their study 

highlights the benefits of interactive 3D modeling tools, which improve spatial understanding and diagnostic 

reasoning, making medical education more immersive and effective. Kaimara et al. [44] in their study 

propose a student-centered blended learning (SCBL) approach, which combines face-to-face and digital 
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learning to enhance engagement and personalization in education. Their research indicates that institutions 

adopting SCBL models experience improved learning outcomes and student satisfaction, making it a crucial 

framework for modern higher education transformation. In a related study, Islam et al. [45] further emphasize 

the role of SCBL in shaping higher education practices. 

Finally, the analysis reflects a broader focus on the challenges and opportunities brought by 

innovative educational technologies. Articles by Muniandy [25] and Almaiah et al. [46] emphasize the need 

to address ethical concerns and practical challenges in adopting digital technologies. Similarly, research by 

Mhlongo et al. [47] discuss the broader challenges, opportunities, and prospects of implementing smart 

digital technologies in learning environments. Collectively, these findings underscore the increasing reliance 

on AI, blended learning, internet of things (IoT)-based approaches, and immersive simulations in reshaping 

education. However, they also highlight challenges such as teacher preparedness, accessibility barriers, high 

costs of emerging technologies, and ethical concerns that must be addressed for equitable adoption of 

innovative pedagogies. Table 2 ranks the most influential papers based on citation metrics. 
 

 

Table 2. Most influential paper (top 10) 

Authors Title 
Publication 

year 

Cited 

by 

Yang [11] Artificial intelligence education for young children: Why, what, and how 

in curriculum design and implementation 

2022 161 

Bizami et al. [43] Innovative pedagogical principles and technological tools capabilities for 

immersive blended learning: a systematic literature review 

2023 81 

Kaimara et al. [44] Could virtual reality applications pose real risks to children and 
adolescents? A systematic review of ethical issues and concerns 

2022 81 

Chiu [14] Future research recommendations for transforming higher education with 

generative AI 

2024 68 

Almaiah et al. [46] Integrating teachers’ TPACK levels and students’ learning motivation, 

technology innovativeness, and optimism in an IoT acceptance model 

2022 62 

Papakostas et al. [21] User acceptance of augmented reality welding simulator in engineering 
training 

2022 57 

Patra et al. [22] Integration of innovative educational technologies in anatomy teaching: 

new normal in anatomy education 

2022 50 

Iqbal et al. [23] Current challenges and future research directions in augmented reality for 

education 

2022 49 

Islam et al. [45] Promoting student-centred blended learning in higher education: A model 2022 49 
Mhlongo et al. [47] Challenges, opportunities, and prospects of adopting and using smart 

digital technologies in learning environments: An iterative review 

2023 47 

 

 

4.5.  Keywords analysis 

The network visualization map generated using VOSviewer in Figure 4 highlights the co-occurrence of 

keywords related to “innovative pedagogy,” clustering them into thematic groups. The red cluster prominently 

focuses on pedagogy within higher education, with central keywords such as “pedagogy,” “students,” “higher 

education,” and “innovative pedagogy.” This cluster underscores the importance of improving instructional 

methods and creating student-centered learning experiences. Additional terms like “online learning,” 

“curricula,” “teacher training,” and “AI” emphasize the integration of technology and interdisciplinary 

approaches into modern pedagogy, showcasing how education adapts to evolving digital and societal needs. 

The green cluster centers around human-centered and engagement-focused themes, including 

keywords like “learning,” “human,” “engagement,” and “nursing education.” This cluster highlights the role 

of personalized learning approaches and feedback mechanisms in enhancing the educational experience.  

The presence of terms such as “thematic analysis,” “feedback,” and “perception” reflects the ongoing 

emphasis on evaluating teaching methods and understanding student needs. Furthermore, its connection to 

healthcare education, particularly in nursing, illustrates the application of innovative pedagogical approaches 

in professional and clinical training, where adaptability and learner-centered techniques are crucial. 

The blue cluster focuses on medical education and PBL, featuring keywords like “medical 

education,” “clinical competence,” and “problem-based learning.” These terms underline the application of 

innovative pedagogy in fostering practical and critical thinking skills in medical and healthcare settings. 

Connections to terms like “distance learning,” “pandemics,” and “COVID-19” highlight the significant 

adaptations made in education during global crises, including the adoption of virtual and hybrid learning 

technologies. Collectively, the visualization underscores the interdisciplinary and evolving nature of 

innovative pedagogy, its response to global challenges, and its integration across diverse fields like 

healthcare, technology, and higher education. These clusters reflect both the current trends and future 

directions for educational innovation. 
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Figure 4. Network visualization map of keywords’ co-occurrence 
 

 

4.6.  Countries’ bibliographic coupling analysis 

The VOSviewer network visualization map illustrates countries’ bibliographic coupling in the 

domain of “innovative pedagogy,” highlighting global research contributions and collaborations. The United 

States emerges as the most dominant node, representing its significant influence and extensive research 

output in this field. The large size of its node and numerous connections indicate strong bibliographic ties 

with a wide array of countries, reflecting its role as a central hub in innovative pedagogy research. Similarly, 

countries like Australia, China, and India show prominent nodes, signifying their substantial contributions 

and increasing influence in global research on educational innovation. 

The map further reveals regional clusters, reflecting thematic or geographic collaborations. The red 

cluster, including China, Malaysia, India, and Taiwan, underscores the active role of Asian countries in 

educational research, particularly in areas like technological integration and pedagogical adaptation for local 

contexts. The blue cluster, consisting of European countries such as Germany, France, and Spain, represents 

a cohesive regional focus on advanced pedagogy and educational policies. Meanwhile, the green cluster, 

dominated by the United States and Australia, showcases a blend of North American and Oceanic 

collaboration, often emphasizing digital pedagogy and large-scale educational innovations. Smaller clusters, 

such as those formed around Brazil and South Africa, indicate regional efforts that are becoming increasingly 

connected to the global research landscape. 

The dense web of connections across the map highlights the high level of international collaboration in 

innovative pedagogy research. Countries like the United States, Australia, and China act as bridges, fostering 

cross-regional academic partnerships. Emerging contributors, including Nigeria, Vietnam, and the Philippines, 

indicate the growing participation of developing regions in this field, reflecting a more inclusive and 

globalized research effort. Figure 5 depicts the bibliographic coupling network among contributing countries. 
 

 

 
 

Figure 5. Network visualization, countries contributed to the publications 
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5. DISCUSSION 

The results indicate a significant increase in research output on innovative pedagogy, particularly in 

developed regions such as the United States, Australia, and China, which lead in publication volume and 

citation impact. Additionally, the growing presence of research from India, Malaysia, and other developing 

regions highlights a shift toward more diverse global contributions in educational innovation. These findings 

suggest that pedagogical innovation is gaining traction worldwide, influenced by advancements in AI-driven 

learning, immersive technologies, and digital pedagogies. 

Keyword analysis and citation network findings suggest that technology-enhanced learning 

environments are a key area of interest. AI in education, PBL, and gamification strategies are among the most 

often referenced research subjects, indicating a definite shift towards more personalized and data-driven 

teaching methods. Furthermore, sustainability-focused pedagogy is emerging as a crucial area, with studies 

emphasizing the role of educational technology in fostering long-term learning resilience and accessibility. 

In contrast to earlier studies that predominantly focused on theoretical frameworks, this study 

provides an empirical, data-driven examination of research trajectories. Previous research largely centered on 

individual case studies or qualitative assessments of innovative teaching methods. However, bibliometric 

analysis highlights a broader, quantitative landscape by identifying co-citation relationships, research 

clusters, and interdisciplinary collaborations that were previously underexplored. For example, while the 

TPACK framework has been foundational in integrating technology into education, findings suggest a move 

beyond TPACK toward more dynamic, AI-enhanced adaptive learning models [10]. Similarly, the flipped 

classroom model, widely adopted over the past decade, is now evolving into hybrid and immersive learning 

environments supported by augmented and virtual reality technologies. 

The increasing adoption of AI-powered educational tools presents both opportunities and 

challenges. While these technologies enable personalized learning and automated feedback, they also raise 

concerns about data privacy, algorithmic bias, and equitable access to digital resources. Policymakers must 

address these challenges by establishing ethical guidelines and digital literacy programs for educators and 

learners alike. Additionally, developing nations face infrastructural barriers that hinder the widespread 

adoption of innovative pedagogy. Bridging this gap requires policy interventions, investment in teacher 

training, and the integration of affordable educational technologies to ensure that technological advancements 

benefit all learners. 

 

 

6. CONCLUSION 

This study provides a comprehensive, data-driven roadmap for future research in innovative 

pedagogy. By systematically mapping key contributors, influential publications, and emerging themes,  

it offers quantitative insights into global research impact and interdisciplinary collaboration. The findings 

suggest that educational innovation is increasingly shaped by technological advancements, global 

collaborations, and evolving student needs. Unlike previous qualitative assessments, this bibliometric 

approach reveals objective patterns in research trends, helping educators and policymakers align pedagogical 

strategies with future technological developments. Furthermore, the increasing research contributions from 

developing regions indicate a shift towards a more inclusive global discourse on pedagogy. 

Although this study provides a robust bibliometric analysis, certain limitations must be 

acknowledged. The reliance on Scopus as the primary database may have excluded relevant studies indexed 

in other repositories, such as Web of Science or ERIC. Additionally, the focus on English-language 

publications may introduce linguistic bias, potentially overlooking valuable research from non-English-

speaking regions. Another limitation is the bibliometric approach itself, which, while effective for mapping 

research trends, does not assess the practical implementation and impact of innovative pedagogical strategies. 

Future studies should integrate qualitative methodologies, such as case studies, classroom-based 

interventions, and student feedback assessments, to provide more profound insights into how these 

pedagogical innovations influence learning outcomes. 

Further research should also explore the ethical and accessibility challenges associated with  

AI-driven education, ensuring that technological advancements are equitably implemented across diverse 

educational contexts. Expanding the scope to include cross-regional comparative analyses could provide  

a more holistic understanding of how innovative pedagogy is shaped by cultural, economic, and policy 

differences worldwide. By addressing these limitations and extending the scope of inquiry, future research 

can build on these findings to create a more comprehensive, global perspective on innovative pedagogy. This 

study thus serves as a foundational resource for educational transformation in the 21st century. 
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