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Abstract

Background/purpose. Educational research methodology has
experienced rapid development in response to digital
transformation, artificial intelligence (AI), and the increasing
demand for evidence-based educational research. Recent
educational studies demonstrate a growing tendency toward
review-based and technology-supported research approaches.
Therefore, this study aims to analyze publication trends, influential
publications, thematic structures, and emerging trends in
Educational Research Methodology during the period 2020-2026
using a bibliometric perspective.

Materials/methods. This study employed a bibliometric research
design using a quantitative descriptive approach. Data were
collected from Google Scholar through the Publish or Perish (PoP)
application using several methodology-related keywords. A total of
500 publications were initially retrieved, and all publications were
analyzed using Microsoft Excel and VOSviewer software for
citation analysis, co-occurrence mapping, network visualization,
overlay visualization, and density visualization.

Results. The findings indicate a substantial increase in publications
related to Educational Research Methodology, with the highest
publication frequency recorded in 2025 (170 publications; 34.00%)
and the lowest in 2020 (12 publications; 2.40%). Citation and
visualization analyses reveal that bibliometric analysis, systematic
literature review (SLR), PRISMA, and meta-analysis became the
most dominant methodological approaches in recent educational
research. Furthermore, terms related to artificial intelligence,
STEM education, teaching, and learning emerged as increasingly
interconnected research themes within educational methodology
studies.

Conclusion.  Educational research methodology is evolving
toward more systematic, evidence-based, interdisciplinary, and
technology-assisted research approaches. The dominance of
bibliometric and systematic review methodologies indicates a
substantial methodological transformation within educational
research in the digital and Al era.
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1. Introduction

Educational research methodology plays a fundamental role in generating valid, systematic, and
evidence-based knowledge within educational studies. The rapid transformation of education in the
digital and artificial intelligence (AI) era has significantly influenced how educational research is
designed, conducted, and interpreted. Contemporary educational problems increasingly require
adaptive, interdisciplinary, and innovative methodological approaches capable of addressing complex
educational phenomena and technological developments (Rahi, 2017; Taherdoost, 2022). In addition,
the growing integration of digital technology, online learning systems, artificial intelligence, and data-
driven decision-making has encouraged researchers to adopt more flexible and technology-oriented
research methodologies in educational research (Javaid et al., 2023; Fitria, 2023). Consequently,
educational research methodology is no longer limited to conventional quantitative and qualitative
approaches but continues to evolve toward more dynamic, collaborative, and digitally supported
research paradigms.

The evolution of educational research methodology can be observed through the increasing
diversity of methodological approaches employed in educational studies. Previous studies highlighted
that qualitative, quantitative, and mixed methods remain dominant paradigms in educational research,
while newer approaches such as bibliometric analysis, systematic literature review, design thinking,
engineering design process (EDP), and digital-based research methods are becoming increasingly
prominent (Mohajan, 2018; Pregoner, 2024). Furthermore, the development of digital research
environments has accelerated the emergence of methodological innovations involving artificial
intelligence, augmented reality, virtual reality, learning analytics, and Internet of Things (IoT)-based
educational research (Susilawati et al., 2025; Ismail et al., 2024). This transformation demonstrates
that educational research methodology continues to adapt to contemporary educational needs and
technological advancement, particularly in supporting innovation, problem-solving, and future-
oriented educational practices.

Several previous studies have discussed educational research methodology from conceptual,
practical, and instructional perspectives. For example, Tomaszewski et al. (2020) emphasized the
importance of research planning and decision-making in qualitative studies, while Rahi (2017)
focused on research paradigms, sampling techniques, and instrument development within educational
research. Similarly, Susilawati et al. (2025) introduced methodological stages and practical research
procedures in science and engineering education through the PHMEEDERID framework. Although
these studies contributed significantly to understanding educational research methodology, most
previous research primarily focused on explanatory or procedural discussions rather than
systematically mapping the intellectual structure, thematic evolution, and emerging trends of
educational research methodology studies. Moreover, limited studies have specifically examined how
methodological approaches in educational research evolve alongside digital transformation and Al
integration.

Bibliometric analysis provides a systematic approach for identifying publication trends,
influential studies, thematic development, and intellectual structures within a particular research field
(Al Husaeni & Nandiyanto, 2022). Through bibliometric mapping and visualization analysis,
researchers can identify dominant methodologies, emerging themes, and future research directions
within educational research methodology studies. Therefore, this study aims to analyze the
publication trends, influential publications, thematic structures, and emerging trends in educational
research methodology studies using a bibliometric perspective. This study is expected to contribute
theoretically by providing a comprehensive mapping of educational research methodology
development and practically by identifying future methodological opportunities in educational
research within the digital and Al era.

2. Literature Review

Educational research methodology refers to systematic approaches, procedures, and strategies
used to investigate educational phenomena and generate scientific knowledge within educational
contexts. Traditionally, educational research has been dominated by qualitative and quantitative
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paradigms, both of which provide different perspectives in understanding educational problems and
learning processes (Mohajan, 2018; Taherdoost, 2022). Over time, educational research methodology
has evolved toward more integrative and flexible approaches, including mixed methods, systematic
literature review, bibliometric analysis, design thinking, and engineering design process (EDP)-based
research (Rahi, 2017; Susilawati et al., 2025). Furthermore, technological advancement and digital
transformation have significantly influenced methodological innovation in educational research,
particularly through the integration of artificial intelligence, virtual reality, augmented reality,
learning analytics, and Internet of Things (IoT)-based research approaches (Fitria, 2023; Ismail et al.,
2024). This evolution demonstrates that educational research methodology continuously adapts to the
growing complexity of educational challenges and future learning environments.

In recent years, bibliometric analysis has increasingly been utilized to map publication trends,
intellectual structures, research collaboration, and thematic evolution across various educational
research fields. Previous studies employed bibliometric approaches to analyze trends in STEM
education, engineering education, biotechnology education, Internet of Things (IoT)-based learning,
and educational technology integration (Riandi et al., 2022; Susilawati et al., 2023). Similarly, Al
Husaeni & Nandiyanto (2022) emphasized that bibliometric visualization analysis provides
comprehensive insights into dominant research themes, emerging topics, and future research
opportunities within educational studies. Despite the increasing use of bibliometric analysis in
educational research, limited studies specifically focus on mapping the development and emerging
trends of educational research methodology itself. Most previous studies tend to discuss research
methods from conceptual or instructional perspectives without comprehensively analyzing the
evolution of methodological paradigms, thematic relationships, and future methodological directions
within educational research.

Table 1 presents several previous studies related to educational research methodology and
methodological development in educational studies. The reviewed studies generally focus on research
paradigms, qualitative and quantitative approaches, practical methodological procedures, and design-
based educational research. However, previous studies have not comprehensively explored the
intellectual structure and thematic evolution of educational research methodology using bibliometric
visualization analysis, particularly within the context of digital transformation and artificial
intelligence integration in education. Therefore, this study offers novelty by providing a bibliometric
perspective on emerging trends in educational research methodology and identifying future
methodological opportunities in the digital and Al era.

Table 1. Research on educational research methodology.
No Title Reference

1 Research Design and Methods: A Systematic Review of Research Rahi (2017)
Paradigms, Sampling Issues, and Instruments Development

2 Planning Qualitative Research: Design and Decision Making for New Tomaszewski et
Researchers al. (2020)

3 Research Approaches in Education: A Comparison of Quantitative, Pregoner (2024)
Qualitative and Mixed Methods

4 How to Do Research Methodology: From Literature Review, Susilawati et al.

Bibliometric, Step-by-step Research Stages, to Practical Examples in  (2025)
Science and Engineering Education

3. Methodology
3.1 Research Design

This study employed a bibliometric research design using a quantitative descriptive approach to
analyze the development and emerging trends of educational research methodology studies.
Bibliometric analysis was utilized to identify publication growth, influential publications, thematic
structures, keyword relationships, and research trends related to educational research methodology in
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the digital and artificial intelligence (Al) era. The bibliometric approach was selected because it
enables systematic mapping and visualization of scientific publications within a specific research
field through citation and co-occurrence analysis (Li et al., 2023; Al Husaeni & Nandiyanto, 2022).

3.2 Data Source

The data for this study were collected from Google Scholar using the Publish or Perish (PoP)
application as the primary data retrieval tool. The publication search covered studies published from
2020 to 2026 using several keywords, including “educational research methodology,” “research
methods in education,” “qualitative research,” “quantitative research,” “mixed methods,” and
“bibliometric analysis in education.” A total of 500 publications were initially retrieved during the
data collection process. After conducting screening and relevance filtering procedures, 148 relevant
publications were selected and exported in RIS and CSV formats to support bibliometric and
descriptive analyses.

3.3 Data Collection Procedure

The data collection procedure was conducted through several stages. First, publication searches
were performed using the predefined keywords in the Publish or Perish (PoP) application connected
to Google Scholar. Second, the retrieved publications were screened based on relevance, publication
type, duplication, language consistency, and thematic suitability with educational research
methodology studies. Third, irrelevant and duplicated publications were excluded from the dataset.
Finally, the selected publications were exported into RIS and CSV formats for further bibliometric
mapping and visualization analysis using VOSviewer and Microsoft Excel software.

3.4 Data Analysis

The collected data were analyzed using descriptive and bibliometric analysis techniques.
Microsoft Excel was utilized to analyze annual publication trends, citation frequencies, and
descriptive publication data. Meanwhile, VOSviewer software was employed to generate bibliometric
visualization networks, including network visualization, overlay visualization, and density
visualization based on keyword co-occurrence analysis. The visualization analysis aimed to identify
dominant methodological themes, thematic relationships, emerging research trends, and the
intellectual structure of educational research methodology studies in the digital and Al era.

4. Results
4.1. Educational Research Methodology Trend 20202026

Table 1 and Figure 1 present the annual distribution of publications related to Educational
Research Methodology indexed through Google Scholar and retrieved using the Publish or Perish
application during the period 2020-2026. The results indicate a substantial increase in the number of
publications across the observed years, reflecting the growing academic interest in educational
research methodology and methodological innovation in the digital and artificial intelligence (AI)
era. A total of 500 publications were identified and analyzed in this study.

Based on Table 1, the number of publications gradually increased from 12 documents (2.40%)
in 2020 to 27 documents (5.40%) in 2021 and 35 documents (7.00%) in 2022. A more significant
increase began to emerge in 2023 with 72 publications (14.40%), followed by 106 publications
(21.20%) in 2024. The highest publication growth was recorded in 2025 with 170 publications
(34.00%), indicating that educational research methodology has become an increasingly prominent
research topic in recent years. Meanwhile, publications in 2026 accounted for 78 documents
(15.60%), although the publication year was still ongoing during the data collection process.

The increasing trend of publications demonstrates that educational research methodology
continues to evolve alongside rapid technological advancement, digital transformation, and the
growing integration of evidence-based research approaches within educational studies. In particular,
the dominance of recent publications suggests that methodologies such as bibliometric analysis,
systematic literature review (SLR), PRISMA-based review, and digital research approaches are
becoming increasingly popular among educational researchers. Furthermore, this publication growth
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also reflects the increasing demand for innovative, efficient, and technology-supported research
methodologies capable of addressing complex educational challenges and contemporary learning
environments.

Table 1. Annual report research on educational research methodology.

No Years Documents Percentages

1 2020 12 2,40%

2 2021 27 5,40%

3 2022 35 7,00%

4 2023 72 14,40%

5 2024 106 21,20%

6 2025 170 34,00%

7 2026 78 15,60%
Total 500 100%

Source: Research Data (2026)
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Figure 1. Annual report of publications
4.2. Most Influential and Highly Cited Publications

Table 2 presents the most influential and highly cited publications related to Educational
Research Methodology indexed in Google Scholar during the period 2020-2026. The citation analysis
reveals that review-based and evidence synthesis methodologies, particularly systematic literature
reviews (SLR) and bibliometric studies, dominate highly cited publications in recent years. This
finding indicates that contemporary educational and interdisciplinary research increasingly
emphasizes research synthesis, scientific mapping, and evidence-based approaches to understand
complex educational and technological issues.

Based on Table 2, the article entitled Scientific Procedures and Rationales for Systematic
Literature Reviews (SPAR-4-SLR) by Paul et al. (2021) became the most influential publication with
2,675 citations and 535 citations per year. This finding demonstrates the significant role of systematic
review methodology in supporting rigorous and structured research synthesis across academic
disciplines. Furthermore, several highly cited publications also focused on systematic literature
review approaches, including transformative learning, blockchain auditing, work—life balance,
blended learning, inquiry-based learning, and Islamic social finance studies. The dominance of SLR-
based publications suggests that researchers increasingly rely on evidence synthesis methodologies
to analyze broad and rapidly evolving research topics.
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In addition to systematic literature reviews, bibliometric analysis also emerged as one of the most
prominent methodological approaches within recent educational and interdisciplinary research.
Publications such as Bibliometric Analysis for Medical Research by Kumar et al. (2023), Virtual
Reality Aided Therapy Towards Health 4.0: A Two-Decade Bibliometric Analysis by Liu et al.
(2022), and Scientific Mapping of Social Media in Education by Barrot (2021) indicate the growing
utilization of bibliometric mapping techniques to identify research trends, thematic structures, and
intellectual development within various scientific fields. The increasing popularity of bibliometric
analysis is strongly associated with the rapid growth of scientific publications, digital databases, and
visualization software such as VOSviewer, which enable researchers to conduct large-scale research
mapping more efficiently and systematically.

Moreover, several highly cited studies were closely associated with digital transformation,
artificial intelligence, online learning, and technology integration in education. Publications
discussing ChatGPT in K-12 education, virtual reality, STEM education, game-based learning, and
post-COVID-19 learning modes demonstrate that educational research methodology is increasingly
influenced by technological advancement and digital educational environments. These findings
indicate that contemporary educational research is moving toward interdisciplinary, technology-
supported, and evidence-based methodological approaches capable of addressing emerging
educational challenges in the digital and Al era.

Table 3. Most cited articles on educational research methodology.

No Cites Title Year Cites Per Ref.
Year

1 2675 Scientific procedures and rationales for 2021 535.00.00 Paul et al.
systematic literature reviews (SPAR-4- (2021)
SLR)

2 825 Digital competences for teacher 2022  206.25.00 Fernandez-
professional development. Systematic Batanero
review (2022)

3 608  Forms of implementation and challenges 2021 121.60 Chen et al.
of PBL in engineering education: a review (2021)
of literature

4 403 A systematic review of ChatGPT use in K- 2024 201.50.00 Zhang & Tur
12 education (2024)

5 385 Transformative learning in the field of 2020 64.17.00 Aboytes &
sustainability: a systematic literature Barth (2020)

review (1999-2019)
6 375 Bibliometric analysis for medical research 2023 125.00.00 Kumar et al.

(2023)
7 274  Work-life balance: a systematic literature =~ 2022  68.50.00 Rashmi &
review and bibliometric analysis Kataria (2022)

8 270  Teaching and learning delivery modes in 2023 90.00.00 Imran et al.
higher education: Looking back to move (2023)
forward post-COVID-19 era

9 248 The disruption of blockchain in auditing-a 2022 62.00.00 Lombardi et al.

systematic literature review and an agenda (2022)
for future research

10 228  Islamic social finance for achieving 2024 114.00.00 Dirie et al.
sustainable development goals: a (2024)

systematic literature review and future
research agenda
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No Cites Title Year Cites Per Ref.
Year
11 223 Psychological interventions of virtual 2021 44.60 Xu et al.
gamification within academic intrinsic (2021)

motivation: A systematic review
12 218 Sustainable construction management: A 2020 36.33.00 Araujo et al.

systematic review of the literature with (2020)
meta-analysis

13 212 Virtual reality aided therapy towards 2022 53.00.00 Liu et al.
health 4.0: A two-decade bibliometric (2022)
analysis

14 190  Artificial intelligence in science education 2024  95.00.00 Jia et al.
(2013-2023): Research trends in ten years (2024)

15 185  Mapping the first decade of circular 2021 37.00.00  Alnajem &
economy research: a bibliometric network Mostafa
analysis (2021)

16 168  Three decades of game-based learning in 2022 42.00.00 Chen et al.
science and mathematics education: an (2022)

integrated bibliometric analysis and
systematic review

17 159 Scientific mapping of social media in 2021 31.80 Barrot (2021)
education: A decade of exponential
growth

18 154  The role of STEM Education in improving 2023  51.33.00 Jamali et al.
the quality of education: a bibliometric (2023)
study

19 149 The effect of inquiry-based learning on 2025 149.00.00  Arifin et al.
students' critical thinking skills in science (2025)
education: A systematic review and meta-
analysis

20 142 A retro perspective on blended/hybrid 2022 35.50.00 Bozkurt (2022)

learning: Systematic review, mapping and
visualization of the scholarly landscape

4.3. Visualization of Research Data Mapping of Educational Research Methodology

Educational Research Methodology using VOSviewer. The minimum occurrence threshold was
set at 10 occurrences. From a total of 2285 identified terms, 56 terms met the minimum threshold
requirement. Subsequently, VOSviewer automatically calculated the relevance score and selected the
most relevant terms, resulting in 34 interconnected terms included in the final visualization network.

As illustrated in Figure 2, the term bibliometric analysis appears as the largest and most dominant
node within the visualization network, indicating that bibliometric-based studies have become one of
the most prominent methodological approaches in recent educational research. The dominance of this
term also demonstrates the increasing utilization of scientific mapping, citation analysis, and
publication trend analysis in exploring educational phenomena and research development.
Furthermore, strong interconnections among terms suggest that educational research methodology is
increasingly characterized by interdisciplinary, evidence-based, and technology-supported research
approaches.

The visualization network is divided into five interconnected clusters representing thematic

relationships within educational research methodology studies. The first cluster (red), consisting of 9
items, includes academic literature, bibliometric, comprehensive bibliometric, content analysis,
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effect, future direction, gap, knowledge, and slr. This cluster primarily reflects review-based and
evidence synthesis methodologies, particularly systematic literature review (SLR) and bibliometric
analysis, which are widely used to identify research gaps, future directions, and thematic
developments within educational studies.

The second cluster (green), comprising 9 items, includes academic study, bibliometric analysis,
literature search, research agenda, science, scopus, technique, web, and year. This cluster emphasizes
the technical and procedural dimensions of bibliometric research, particularly database utilization,
literature searching, publication mapping, and scientific trend analysis. The prominence of terms such
as Scopus, web, and research agenda indicates the increasing dependence of educational research on
digital databases and online scientific resources.

The third cluster (blue), consisting of 6 items, includes artificial intelligence, bibliometric study,
research trend, role, science education, and stem education. This cluster highlights the growing
integration of artificial intelligence and STEM-oriented research within educational methodology
studies. The emergence of Al-related terms suggests that educational research methodology is
increasingly influenced by digital transformation, data-driven approaches, and technology-assisted
educational research practices.

The fourth cluster (yellow), consisting of 6 items, includes bibliometric review, decade, item,
metaanalysis, prisma, and student. This cluster demonstrates the increasing popularity of systematic
review methodologies, particularly PRISMA-based reviews and meta-analysis approaches, in
educational research. The appearance of PRISMA and meta-analysis as interconnected terms
indicates that evidence synthesis methodologies have become increasingly important in producing
comprehensive and reliable educational research findings.

The fifth cluster (purple), consisting of 4 items, includes higher education, impact, learning, and
teaching. This cluster reflects the application of educational research methodology within higher
education and learning contexts. The strong relationship among these terms suggests that
methodological innovation is closely associated with teaching effectiveness, learning processes, and

educational impact evaluation in contemporary educational environments.
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Figure 2. Network visualization based on co-occurrence of terms.

The overlay visualization presented in Figure 3 illustrates the temporal evolution of terms within
educational research methodology studies from 2023 to 2025. Earlier studies, represented by darker
blue shades, were primarily associated with foundational methodological concepts such as content
analysis, bibliometric, and science education. Meanwhile, more recent studies, represented by green
and yellow shades, increasingly focus on terms such as artificial intelligence, PRISMA, gap, future
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direction, and meta-analysis. This pattern indicates that contemporary educational research
methodology is gradually shifting toward evidence synthesis methodologies, Al-assisted research
approaches, and future-oriented educational research trends.
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Figure 3. Overlay visualization based on co-occurrence of terms.

Furthermore, the density visualization shown in Figure 4 demonstrates the intensity and
concentration of frequently occurring terms within the research network. The term bibliometric
analysis appears as the most prominent and dense area within the visualization, confirming its
dominant role in recent educational research methodology studies. Other highly visible terms include
learning, teaching, bibliometric study, literature search, and artificial intelligence, indicating that
contemporary methodological research is increasingly concentrated on digital research practices,
evidence synthesis approaches, and technology-integrated educational studies. These findings
suggest that educational research methodology is evolving toward more systematic, data-driven, and
interdisciplinary research paradigms in the digital and Al era.
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Figure 4. Density visualization based on the co-occurrence of terms.

5. Discussion

The findings reveal a significant increase in publications related to Educational Research
Methodology during 2020-2026, particularly after 2023. This trend indicates that methodological
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innovation has become an increasingly important concern within educational studies in response to
rapid digital transformation and the expansion of technology-supported educational research (Rahi,
2017; Taherdoost, 2022). The growing number of publications also reflects the increasing demand
for systematic, evidence-based, and interdisciplinary research approaches capable of addressing
complex educational challenges in contemporary learning environments.

One of the most important findings of this study is the dominance of review-based
methodologies, particularly bibliometric analysis and systematic literature review (SLR), within
recent educational research publications. This finding is clearly reflected in both the citation analysis
and VOSviewer visualization mapping, where terms such as bibliometric analysis, SLR, PRISMA,
and meta-analysis emerged as highly connected and frequently occurring keywords. The dominance
of these methodologies suggests a substantial shift from conventional empirical approaches toward
evidence synthesis research, which enables researchers to systematically evaluate large volumes of
scientific publications and identify emerging research trends (Paul et al., 2021; Susilawati et al.,
2025). Furthermore, the increasing utilization of bibliometric and SLR approaches is strongly
associated with the rapid growth of digital scientific databases, publication accessibility, and the need
for efficient research mapping techniques in academic research environments (Al Husaeni &
Nandiyanto, 2022; Barrot, 2021).

The visualization analysis also demonstrates the growing influence of artificial intelligence and
digital technology within educational research methodology studies. Terms such as artificial
intelligence, teaching, learning, and STEM education appeared within interconnected thematic
clusters, indicating that educational research methodology is increasingly integrated with technology-
driven educational practices. Previous studies similarly reported that artificial intelligence, virtual
learning environments, and digital educational platforms have significantly transformed educational
research and instructional innovation (Fitria, 2023; Jia et al., 2024). This transformation suggests that
educational research methodology is evolving toward more data-driven, interdisciplinary, and
technology-assisted research paradigms.

In addition, the emergence of PRISMA and meta-analysis within recent publications reflects the
increasing emphasis on methodological rigor, transparency, and research validity in educational
studies. Researchers increasingly utilize systematic review procedures and statistical synthesis
approaches to strengthen evidence quality and improve research reliability. This finding aligns with
previous studies emphasizing that evidence-based research methodologies play an essential role in
supporting scientific credibility and future educational decision-making (Tomaszewski et al., 2020;
Pregoner, 2024).

Overall, this study demonstrates that educational research methodology is undergoing substantial
transformation in the digital and Al era. The increasing dominance of bibliometric analysis and
systematic review methodologies indicates that educational researchers are increasingly prioritizing
evidence synthesis, scientific mapping, and future-oriented research approaches. Therefore, future
educational research should continue encouraging methodological innovation while maintaining
methodological diversity to ensure balanced development between empirical investigation and
evidence-based synthesis research within educational studies.

6. Conclusion

This study concludes that Educational Research Methodology has experienced substantial
development during the period 2020-2026, particularly through the increasing dominance of review-
based methodologies such as bibliometric analysis, systematic literature review (SLR), PRISMA, and
meta-analysis. The bibliometric visualization further demonstrates that educational research
methodology is increasingly influenced by digital transformation, artificial intelligence, and
technology-assisted research practices. These findings indicate that contemporary educational
research is evolving toward more systematic, evidence-based, interdisciplinary, and future-oriented
methodological approaches within the digital and Al era.
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7. Suggestion

Future studies are recommended to expand the scope of educational research methodology by
exploring the integration of artificial intelligence, learning analytics, big data, and digital research
ethics within educational research practices. In addition, future bibliometric studies may utilize
broader international databases such as Scopus and Web of Science to obtain more comprehensive
research mapping and global methodological perspectives. Researchers are also encouraged to
maintain methodological diversity by balancing empirical research approaches with evidence
synthesis methodologies to support more innovative, rigorous, and contextually relevant educational
research development.
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