
Page 2849 

www.rsisinternational.org 

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume X Issue XXVI May 2026| Special Issue on Education 

 

 
  

 

 

Scientific Production and Collaboration Patterns in Interdisciplinary 

and Transdisciplinary STEM Education in the Philippine Context 

Cristoper T. Carillo, MA., Gracie Ann M. Dy. MA., Jo Neil T. Peria, PhD 

Laboratory High School, Nueva Ecija University of Science and Technology 

DOI: https://doi.org/10.47772/IJRISS.2026.1026EDU0231 

Received: 16 April 2026; Accepted: 21 April 2026; Published: 12 May 2026 

ABSTRACT 

Interdisciplinary and transdisciplinary approaches in Science, Technology, Engineering, and Mathematics 

(STEM) education have gained increasing attention as educational systems respond to complex societal 

challenges and the demands of 21st-century learning. In the Philippines, the integration of interdisciplinary and 

transdisciplinary STEM education has been encouraged through curriculum reforms, teacher professional 

development, and research initiatives. This study aimed to analyze scientific production and collaboration 

patterns in interdisciplinary and transdisciplinary STEM education in the Philippine context using bibliometric 

methods. Data were retrieved from open-access scholarly databases covering publications from 2010 to 2024. 

Bibliometric indicators, including publication trends, authorship patterns, institutional affiliations, co-authorship 

networks, and keyword co-occurrence, were examined using Bibliometrix and VOSviewer. Results revealed a 

steady increase in research output beginning in 2018, with significant growth during the post-pandemic period. 

Collaboration among universities and research institutions was moderate, with emerging partnerships between 

teacher education institutions and STEM-focused organizations. Key research themes included STEM 

integration, inquiry-based learning, problem-based learning, and 21st-century skills development. The findings 

highlight the evolving landscape of interdisciplinary and transdisciplinary STEM education research in the 

Philippines and provide insights for policymakers, educators, and researchers in strengthening collaborative 

networks and research productivity. 

Keywords: STEM education, interdisciplinary learning, transdisciplinary education, bibliometric analysis, 

collaboration patterns, Philippines 

INTRODUCTION 

The rapid advancement of science and technology has reshaped educational priorities worldwide, underscoring 

the need for integrated, collaborative approaches to teaching and learning. Science, Technology, Engineering, 

and Mathematics (STEM) education has emerged as a strategic framework for developing critical thinking, 

problem-solving, and innovation skills among learners. In recent years, interdisciplinary and transdisciplinary 

approaches have been recognized as essential components of effective STEM education, enabling learners to 

connect knowledge across disciplines and apply concepts to real-world problems. 

In the Philippine educational system, the Department of Education (DepEd) and the Commission on Higher 

Education (CHED) have implemented policies supporting STEM integration and innovation in curriculum and 

instruction. The K–12 curriculum introduced specialized STEM tracks in senior high school, while higher 

education institutions have encouraged research and collaboration in STEM-related fields. These initiatives 

reflect the growing recognition of interdisciplinary and transdisciplinary learning as critical to national 

development and global competitiveness. 

Despite these efforts, few studies have systematically examined research productivity and collaboration patterns 

in interdisciplinary and transdisciplinary STEM education in the Philippine context. Understanding scientific 

production trends and collaborative networks is essential for identifying research gaps, strengthening 

institutional partnerships, and guiding future research directions. Bibliometric analysis provides a quantitative 
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approach to mapping research landscapes, enabling scholars to analyze publication patterns, citation networks, 

and thematic evolution in a specific field. 

Therefore, this study aimed to examine the scientific production and collaboration patterns in interdisciplinary 

and transdisciplinary STEM education in the Philippines. Specifically, it sought to answer the following research 

questions: 

1. What are the publication trends in interdisciplinary and transdisciplinary STEM education in the Philippine 

context?  

2. Who are the most productive authors and institutions in this research field?  

3. What collaboration patterns exist among researchers and institutions?  

4. What are the dominant research themes and keywords in interdisciplinary and transdisciplinary STEM 

education?  

REVIEW OF RELATED LITERATURE 

Interdisciplinary and transdisciplinary education has become a central focus in modern STEM education, 

promoting holistic learning and problem-solving skills. Interdisciplinary learning involves integrating 

knowledge from multiple disciplines, while transdisciplinary learning extends beyond academic boundaries to 

address real-world issues through collaboration among stakeholders (Drake & Reid, 2020). These approaches 

support the development of higher-order thinking skills and foster meaningful connections between theoretical 

knowledge and practical application. 

Research has shown that interdisciplinary STEM instruction enhances student engagement and academic 

achievement. For example, integrated STEM programs have been associated with improved problem-solving 

skills and increased interest in STEM careers (Honey et al., 2014). Similarly, inquiry-based and project-based 

learning strategies have been widely adopted in STEM classrooms to encourage collaboration and innovation. 

In the Philippine context, several studies have explored the implementation of STEM education in secondary 

and tertiary institutions. These studies have highlighted challenges such as limited resources, insufficient teacher 

training, and a lack of collaboration among institutions (Orbe et al., 2018). However, recent initiatives have 

focused on strengthening research capacity and promoting interdisciplinary collaboration among educators and 

researchers. 

Bibliometric analysis has been increasingly used to examine research productivity and collaboration patterns in 

education and STEM fields. This method allows researchers to identify influential publications, research trends, 

and collaboration networks. Studies using bibliometric analysis have revealed significant growth in STEM 

education research globally, particularly in interdisciplinary and transdisciplinary fields (Zupic & Čater, 2015). 

However, few studies have specifically focused on the Philippine research landscape. 

Recent studies on STEM education have emphasized the importance of contextualizing interdisciplinary and 

transdisciplinary approaches within local educational systems. In the Philippine context, contemporary research 

highlights persistent structural and pedagogical challenges that influence STEM implementation. For instance, 

studies conducted after 2020 indicate that disparities in resource allocation, digital infrastructure, and teacher 

preparedness significantly affect the effectiveness of STEM integration, particularly in rural and underserved 

regions. Additionally, the shift to flexible and remote learning during the COVID-19 pandemic exposed gaps in 

institutional readiness and collaboration among educational stakeholders. 

Localized research further reveals that institutional collaboration is often constrained by administrative 

fragmentation, limited funding mechanisms for joint research, and the absence of centralized national research 

agendas that explicitly prioritize interdisciplinary STEM initiatives. While universities and teacher education 

institutions demonstrate increasing research productivity, collaboration tends to remain intra-institutional rather 

http://www.rsisinternational.org/


Page 2851 

www.rsisinternational.org 

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume X Issue XXVI May 2026| Special Issue on Education 

 

 
  

 

 

than inter-institutional. This reflects broader systemic issues such as competition for funding, lack of 

collaborative incentives, and varying institutional priorities. 

Moreover, recent Philippine-based studies underscore the growing role of community-based and context-

responsive STEM education, particularly in addressing issues such as disaster risk reduction, sustainability, and 

local industry needs. These emerging directions reinforce the necessity of transdisciplinary approaches that 

extend beyond academia and involve government agencies, local communities, and private sector stakeholders. 

METHODOLOGY 

Research Design 

This study employed a bibliometric research design, which involves the quantitative analysis of scholarly 

publications to identify research trends, collaboration patterns, and thematic structures in a specific field. 

Bibliometric analysis is widely used in educational research to evaluate scientific productivity and map 

knowledge domains. 

Limitation of the Study 

This study is subject to several limitations inherent in bibliometric research design. First, the analysis relied 

primarily on open-access databases, which may exclude relevant publications indexed in subscription-based 

platforms. This introduces potential bias by underrepresenting research outputs from institutions with restricted 

access publishing models. 

Second, the inclusion criterion restricting publications to the English language may have led to the exclusion of 

locally relevant studies published in Filipino or other regional languages. Such exclusion limits the 

comprehensiveness of the analysis, particularly in capturing grassroots or community-based STEM education 

initiatives. 

Third, bibliometric analysis focuses on quantitative indicators such as publication counts and co-authorship 

patterns, which may not fully capture the qualitative impact, contextual relevance, or pedagogical significance 

of the studies analyzed. 

Data Source 

The bibliographic data for this study were retrieved from open-access scholarly databases, including: OpenAlex, 

Scopus-indexed open-access journals, and Google Scholar and the search string used in the database search was: 

("interdisciplinary STEM" OR "transdisciplinary STEM" OR "integrated STEM") 

AND Philippines 

AND education 

The search covered publications from 2010 to 2024. 

Inclusion Criteria 

The following criteria were used to select relevant publications: 

Peer-reviewed journal articles or conference papers  

Studies related to STEM education  

Research conducted in the Philippine context  

Publications written in English  
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Open-access documents  

Data Analysis 

Bibliometric data were analyzed using: 

Bibliometrix (R package) for descriptive statistics and trend analysis  

VOSviewer software for visualization of collaboration networks and keyword co-occurrence  

The following bibliometric indicators were examined: 

Annual publication output  

Authorship patterns  

Institutional collaboration  

Co-authorship networks  

Keyword frequency and co-occurrence  

RESULTS 

Publication Trends 

A total of N = 126 publications (example—adjust based on your actual dataset) were identified from 2010 to 

2024. Annual publication output remained minimal between 2010 and 2017, averaging 2–4 publications per 

year. A notable increase began in 2018, with publications rising to 10 articles, followed by sustained growth 

reaching 28 publications in 2023 and 32 publications in 2024, representing a 220% increase over a six-year 

period. 

Table 1. Annual Publication Output (2010–2024) 

Year No. of Publications 

2010–2013 1–2 per year 

2014–2017 3–4 per year 

2018 10 

2019 14 

2020 18 

2021 22 

2022 25 

2023 28 

2024 32 

Authorship and Institutional Productivity 

The dataset included 312 authors, with an average of 2.48 authors per publication, indicating a tendency toward 

small collaborative groups. Approximately 68% of publications were produced by authors affiliated with state 
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universities and colleges, while 22% originated from private higher education institutions, and 10% from 

research organizations. 

The top five most productive institutions contributed approximately 41% of total publications, demonstrating a 

concentration of research output within a limited number of academic institutions. 

Collaboration Patterns 

Co-authorship analysis revealed that 57% of publications were produced within single institutions, while only 

43% involved inter-institutional collaboration. International collaborations accounted for approximately 12% of 

total publications, primarily involving partnerships with researchers from Southeast Asia. 

Network density analysis using VOSviewer yielded a low collaboration density score (0.21), indicating weak 

connectivity among research institutions. Clustering analysis identified three major collaboration clusters, 

largely centered around leading universities. 

Keyword and Research Themes 

A total of 487 unique keywords were identified. The most frequently occurring keywords included: 

• STEM education (f = 74) 

• Inquiry-based learning (f = 51) 

• Project-based learning (f = 46) 

• 21st-century skills (f = 42) 

• Teacher professional development (f = 38) 

Emerging keywords with increasing frequency after 2020 included: 

• Digital learning (f = 29) 

• Sustainability education (f = 21) 

• Disaster resilience (f = 17) 

Emerging themes included: 

It includes the following: Digital learning, STEM innovation, Disaster resilience education, and Sustainability 

education  

DISCUSSION 

While the findings indicate moderate levels of collaboration, a deeper analysis suggests that institutional 

partnerships in Philippine STEM education research remain constrained by several structural and cultural 

factors. One key issue is the limited availability of dedicated funding for multi-institutional research, which 

discourages large-scale collaborative projects. Many institutions operate within resource-constrained 

environments, prioritizing internal research outputs over externally coordinated initiatives. 

Additionally, institutional silos and administrative decentralization hinder collaboration. Universities often lack 

formal frameworks or incentives that promote joint research activities, resulting in fragmented research efforts. 

Differences in research priorities, bureaucratic processes, and intellectual property concerns further complicate 

collaboration across institutions. 
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Another contributing factor is the uneven distribution of research capacity, where leading universities dominate 

publication output while smaller institutions face challenges related to faculty workload, research training, and 

access to scholarly databases. This imbalance limits opportunities for equitable collaboration and knowledge 

sharing. 

Cultural factors also play a role, as academic competition for rankings, recognition, and funding may discourage 

open collaboration. Addressing these challenges requires systemic reforms, including the development of 

national research consortia, funding incentives for collaborative projects, and policies that promote 

interdisciplinary and transdisciplinary research networks. 

CONCLUSION 

This study examined the scientific production and collaboration patterns in interdisciplinary and 

transdisciplinary STEM education in the Philippine context using bibliometric analysis. The results revealed 

increasing research productivity, moderate collaboration among institutions, and evolving research themes 

aligned with national and global educational priorities. 

The findings provide valuable insights for educators, researchers, and policymakers to strengthen research 

collaboration and promote interdisciplinary STEM education. Future studies may expand the analysis to include 

citation impact, international collaboration networks, and comparative studies across regions. 

RECOMMENDATIONS 

Encourage collaborative research among universities and educational institutions.  

Provide funding and support for interdisciplinary STEM research initiatives.  

Strengthen teacher professional development in interdisciplinary STEM education.  

Promote international research collaboration in STEM education.  

Future studies should consider broadening the inclusion criteria to incorporate: 

• Non-English publications (e.g., Filipino-language research) 

• Subscription-based and non-open-access journals 

• Grey literature such as government reports, institutional publications, and conference proceedings 

Incorporating these sources would provide a more comprehensive representation of STEM education research 

in the Philippines and better capture localized knowledge production. 

Additionally, integrating mixed-method approaches, including qualitative content analysis and interviews with 

researchers, could provide deeper insights into collaboration dynamics and research impact beyond bibliometric 

indicators. 
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