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Abstract 
 

In the 21st century, educational pedagogy has been revolutionized by the adoption of 
innovative technologies as a driving force for change in pedagogy, particularly in the 
field of science, which entails critical thinking, experimentation, and interactive 
pedagogy. This research examines the application and utilization of innovative 
technologies in scientific education in two disparate yet convergently developing 
countries: India and the Philippines. The study aims to investigate how different 
digital tools such as learning management systems (LMS), virtual labs, AI-based 
learning tools, and mobile apps are being utilized by science teachers in both countries 
to enhance teaching effectiveness as well as student engagement. Utilizing a 
qualitative-comparative approach, data were collected through document review and 
semi-structured interviews with 25 selected science teachers in the Philippines and 15 
in India. The findings suggest that while the Philippines has structured institutional 
backing and better formal training in using technology, India has experienced rapid 
innovation via private edtech offerings and government initiatives like DIKSHA and 
SWAYAM with minimal formal training for teachers. In both environments, however, 
ubiquitous barriers such as poor infrastructure, lack of internet connectivity, and 
differential access persist—highlighting the need for strategic investment and pro-
equity policy frameworks. The study underscores that successful use of technology in 
science teaching is not merely availability of the tool but also involves supporting 
systems that are inclusive in character, continuous teacher development, and 
collaborative effort among government, teachers, and technology providers. By 
presenting a comparative overview of two new education systems, the present study 
presents valuable information on how new technology can be utilized most effectively 
to develop scientific education in a better way and provide equal quality learning to 
developing countries. 
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Introduction 
 
In the fast-changing world of global education, the adoption of advanced technologies 
has emerged as a crucial driving force for improving the quality, accessibility, and 
efficiency of scientific education. This study discusses the extent and areas of 
application of such technologies in the education systems of the Philippines and 
India—two developing countries with different challenges and opportunities for 
promoting science education. As e-learning platforms, virtual labs, and artificial 
intelligence become increasingly common as digital tools, their influence on teaching 
approaches, student engagement, and learning must be realized. Case studies, 
practice patterns, and policy models in both countries, the research aims to establish 
how new technologies are transforming science education and how approaches to 
proper implementation can be integrated in order to maximize their potential for 
further educational progress. 

 
Methods 

 
The study applies the qualitative-comparative research design to contrast and 
examine the role and use of innovative technologies in scientific education in India 
and the Philippines. Data were collected through a combination of document analysis, 
including educational writings, government education policies, and reports of 
technology integration, and semi-structured interviews with particular instructors, 
managers, and education technology experts in India and the Philippines. Participants 
were chosen through purposive sampling to offer relevant insights from their scope 
of experience in science education and technological support. Thematic analysis was 
used to identify notable patterns, pitfalls, and best practices in each nation's plan. This 
strategy offers a detailed appreciation for the ways in which emerging technologies 
are being exploited, under what factors they are being adopted, and the comparative 
success of such efforts in enhancing science education. 

 
Results of the study 

 
The outcomes of this research presented unique patterns in using innovative 
technologies in scientific education for the Philippines and India, as presented in 
Figures 1 and 2. In the Philippines (Figure 1), 84% of 25 participants indicated regular 
usage of online learning platforms like Google Classroom, Moodle, and interactive 
science applications in their instructional practices. The majority of the teachers 
identified enhanced student participation and access to learning resources as key 
advantages. Table 1 provides comprehensive figures indicating that 72% of Filipino 
participants have undergone formal training on how to use education technologies, 
while 68% indicated institutional support for adoption. The research conducted by 
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Mary Grace C. Nueva (2019) examines Filipino teachers' attitude towards technology, 
with an emphasis on the determinants of these attitudes and how they influence 
technology integration in instruction. From a survey conducted on 150 randomly 
chosen teachers, the research concludes that the majority of respondents have a 
positive attitude towards technology. From confirmatory factor analysis, it is found 
that grade level assignments by teachers have a significant influence on their attitudes, 
while structural equation modeling indicates that only the ease of use of technology 
is significantly and strongly related to real practices of integrating technology in the 
classroom. These results indicate that although Filipino teachers have positive 
attitudes toward technology, their readiness and capacity to use it properly are mostly 
a function of how easy they find the tools to use.  
The research suggests undertaking bigger studies to confirm these outcomes and 
boost educational technology programs in the Philippines. In addition, however, 
challenges like irregular internet access and limited infrastructure were observed. 
By comparison, the Indian respondents (Figure 2) painted a slightly different picture. 
Of the 15 respondents, 60% stated that they applied innovative technologies on a 
regular basis, with resources like BYJU'S, virtual labs, and AI-based tutoring programs 
increasing in popularity. Table 2 identifies that a mere 47% of the Indian respondents 
had received training in educational technology, while 53% stated that they were 
dependent on individual initiatives more than institutional schemes. Singh, Adebayo, 
Saini, and Singh (2021) examine the Indian government's reaction to the COVID-19 
pandemic in the form of the deployment and reinforcement of E-learning programs in 
higher education. While typical in-person classes were put on hold, the government 
utilized available digital education platforms and developed new ones to facilitate 
continuity in learning. Central programs like Diksha, Swayam Prabha, E-Pathshala, 
Shiksha Van, and NROER were noted for providing content, facilitating online 
discussion, and assessments. State-level implementations are also reviewed, and a 
survey of learners is conducted to gauge the efficacy of these interventions. In spite of 
infrastructure and accessibility issues, the study concludes that the results were 
mostly encouraging as most learners were able to adapt to online learning.  
The article focuses on the significance of harmonizing both synchronous and 
asynchronous learning strategies and posits that hybrid learning models can be the 
future norm for Indian education. In spite of all these challenges, Indian educators 
highlighted the incredible surge of edtech startups and government-supported 
projects such as DIKSHA and SWAYAM, which are filling the technological gaps in 
science education. Overall, the findings indicate that both nations are advancing 
towards integrating technology, but the Philippines reflects more organized support, 
while India exhibits higher private-sector innovation and flexibility. 
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Figure 1: Innovative technology use in science education - Philippines 

 
 
Table 1: Summary of participant responses – Philippines (n=25) 
Indicator Percentage (%) Frequency (n) 
Regular use of digital learning platforms 84% 21 
Use of interactive science apps 64% 16 
Access to virtual laboratories 52% 13 
Received formal training in edtech 72% 18 
Institutional support for technology use 68% 17 
Major challenge: Poor internet connectivity 80% 20 

 
 

 
Figure 2: Innovative technology use in science education – India 

 
 
 

Percentage of Participants Reporting Regular Use of 
Technologies

Google Classroom Moodle Interactive Science Apps

Virtual Labs AI Tools LMS Integration Support

Received Training

Percentage of Participants Reporting Regular Use of 
Technologies

BYJU'S Virtual Labs AI-Assisted Tutoring

DIKSHA/SWAYAM LMS Integration Support Received Training
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Table 2: Summary of participant responses – India (n=15) 
Indicator Percentage (%) Frequency (n) 
Regular use of digital learning platforms 60% 9 
Use of AI-assisted tutoring 47% 7 
Access to virtual laboratories 60% 9 
Received formal training in edtech 47% 7 
Reliance on personal initiative 53% 8 
Major challenge: Limited institutional support 67% 10 

 
Discussion 

 
The results of this research identify significant differences and similarities in the 
uptake of cutting-edge technologies in scientific education systems in India and the 
Philippines. On the one hand, the prevalence of tools like Google Classroom and 
Moodle (presented in Figure 1) in the Philippines indicates a comparatively high 
degree of digital preparedness and institutional support. Most of the participants 
(72%) had had formal training, and 68% acknowledged that their institutions fully 
encourage technology usage (Table 1). All these factors seem to support more 
organized and uniform technology integration, with teachers utilizing a large number 
of interactive science applications and virtual labs to support student engagement and 
experiential learning. 
Conversely, while there is also evidence of digital learning progress in India, the way 
forward seems more disjointed and privately as well as personally initiated. As Figure 
2 and Table 2 illustrate, those products such as BYJU'S, DIKSHA, and AI platforms are 
widely adopted, but just 47% of respondents received formal training, and only 
slightly more than half perceived to be well supported by their institutions. This 
suggests a gap in professional development and system support, which could 
preclude the full potential of these technologies to be achieved in science classrooms. 
Yet, the existence of strong edtech startups and national digital education initiatives 
suggests high potential for scalability and innovation in India's science education 
sector. 
Both nations share similar challenges—foremost among them being uneven access to 
the internet, inadequate infrastructure, and limited budgets for educational 
technology in public schools. These challenges underscore the imperative of focused 
policy reforms and investment in capacity development. Further, although the 
Philippines seems to be more organized with respect to training and 
institutionalization, India's quick tech-oriented innovations and flexible models of 
adoption have a great deal of learning to offer on issues of scalability and 
responsiveness. 
All in all, the research emphasizes balancing innovation with systemic support. For 
each of the countries, the incorporation of technology in science learning is not just a 
matter of digital tool availability but also about empowering teachers through 
training, infrastructure readiness, and harmonizing national policies with changing 
pedagogical demands. 
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Conclusion and recommendations 
 
In summary, this research has shown that new technologies are increasingly 
influencing the future of scientific education in both India and the Philippines. 
Although both nations are improving how they incorporate digital tools into their 
educational systems, their strategies express different strengths and challenges. 
Philippines demonstrates a more organized roll-out facilitated by institutional 
training and mass application of tools such as Google Classroom and Moodle, with 
relatively greater educator readiness and application consistency. Conversely, India 
has a vibrant and rapidly developing education technology ecosystem, as private 
sector-driven innovations like BYJU'S and countrywide digital initiatives like 
DIKSHA and SWAYAM bridge learning gaps—though with fewer trained 
professionals and institutional resources for teachers. In spite of the different 
backgrounds, both countries are confronted with the same obstacles like insecure 
internet connectivity, inadequate infrastructure, and unequal access to training and 
facilities, particularly in rural or budget-constrained schools. These results put 
forward the immediate necessity for all-inclusive, policy-based approaches that do not 
only encourage the integration of new technologies but also put teacher capacity 
building, curriculum alignment, and infrastructure development at the top of the 
agenda. Both governments are urged to invest more in science teacher professional 
development programs, make technology resources accessible and inclusive, and 
enhance partnerships with edtech providers for quality and sustainability. In 
addition, regional cooperation between the Philippines and India could provide 
opportunities for sharing best practices, technological advancements, and policy 
models. Through these areas, the two nations can utilize the full power of emerging 
technologies to enhance scientific literacy, foster critical thinking, and equip students 
with the challenges of a global knowledge economy. 

 
References 

 
[1] A. M. Walder. The concept of pedagogical innovation in higher education, Education 
Journal , volume 3 , issue 3 , p. 195 - 202 Posted: 2014 
[2] Adalia, H. G., Chavez, J. V., Hayudini, M. A. A., Kinarang, A. J., Sabbaha, N. A., & 
Salasain, A. A. M. (2025). Relevance of grammar among Gen Z college students using social 
learning perspectives. Forum for Linguistic Studies, 7(3). 
https://doi.org/10.54855/fls.v7i3.XXXX 
[3] Albert, J. R., & Raymundo, M. J. (2016). Trends in out-of-school children and other basic 
education statistics. Retrieved from https://dirp3.pids.gov.ph/websitecms/ 
CDN/PUBLICATIONS/pidsdps1639.pdf. 
[4] Aming-Hayudini, M. A. E., & Kasim, K. S. (2022). Factors influencing treatment default 
among Direct Observed Treatment Short-Course enrolled in pulmonary tuberculosis. 
International Journal of Multidisciplinary: Applied Business and Education Research, 3(9), 1–1. 
[5] Bautista, D. (2011). Promoting science culture through science Museums. Retrieved from 
https://www2.gsid.nagoya-u.ac.jp/blog/anda/files/2011/08/58-dexter-bautista.pdf. 
[6] E Blass, P Hayward. Innovation in higher education. European Journal of Futures Research 
, volume 2 , issue 1 , p. 1 - 9 Posted: 2014 

190



 

IRASA International Scientific Conference 
SCIENCE, EDUCATION, TECHNOLOGY AND INNOVATION 

SETI VII 2025 
  B o o k   o f   P r o c e e d i n g s  

 

[7] Cigaral, I. (2018). Philippines climbs in technological readiness ranking. Retrieved from 
https://www.philstar.com/headlines/2018/06/06/1822109/philippines-climbs-
technological-readiness-ranking. 
[8] Commission on Population and Development. (2020). Philippine population clock. 
Retrieved from https://popcom.gov.ph/. 
[9] Department of Education. (2019a). National science and technology fair for school year 2019–
2020. Retrieved from https://www.deped.gov.ph/wp-content/uploads/2019/09/ 
DM_s2019_113.pdf. 
[10] Department of Education. (2019b). Policy guidelines on the K-12 basic education 
program. Retrieved from https://www.deped.gov.ph/wp-content/uploads/ 
2019/08/DO_s2019_021.pdf. 
[11] Department of Science and Technology. (2017). Harmonized National Research and 
Development Agenda 2017–2022. Retrieved from https://www.dost.gov.ph/ 
phocadownload/Downloads/Journals/HNRDA_booklet_FINAL3_2018-10-23.pdf. 
[12] DOST Science Education Institute. (2011). Science framework for Philippine basic education. 
Retrieved from http://www.sei.dost.gov.ph/images/downloads/ publ/sei_scibasic.pdf. 
[13] Gatpolintan, L. (2018). Technology can grow PH economy 10% faster: PIDS. Retrived from 
https://www.pna.gov.ph/articles/1046790. 
[14] Hailaya, W. (2014). Teacher assessment literacy and student outcomes in the province of Tawi-
Tawi, Philippines. Retrieved from https://digital.library.adelaide.edu.au/ 
dspace/bitstream/2440/99098/2/02whole.pdf. 
[15] Hayudini, M. A. A. (2018). Preventive health care measures and health promotion 
implemented by public health officials in mainland Sulu. International Journal of Humanities 
and Social Sciences, 10(4), 1694–2639. 
[16] Inoferio, H. V., Hayudini, M. A. A., Tahil, S. K., Marsin, J. M., Kiram, D. A.-M. A., Amirul, 
A. A., Jimpoy, A. J. A., Sahibad, F. B., Hamsaji, A. P., & Abduljalil, A. H. (2025, April 27). 
Learning activities in STEM to sustain curiosity of Gen-Z in an AI-dependent college setting. 
Environment and Social Psychology, 10(4), 1–18. Arts and Science Press Pte. Ltd. https://esp.as-
pub.com/index.php/esp/article/view/3215/2127 
[17] Llego, M. (2020). DepEd basic education statistics for school year 2019–2020. Retrieved from 
https://www.teacherph.com/deped-basic-education-statistics-school-year-2019-2020/. 
[18] Magno, C. (2010). A brief history of educational assessment in the Philippines. Retrieved from 
https://files.eric.ed.gov/fulltext/ED511798.pdf. 
[19] Nueva, M. G. C. (2019). Filipino teachers’ attitude towards technology—its determinants 
and association with technology integration practice. Asia-Pacific Social Science Review, 19(3), 
Article 14. https://doi.org/10.59588/2350-8329.1248 
[20] National Economic and Development Authority. (2019). Understanding PH culture is key 
to create positive changes. Retrieved from https://www.neda.gov.ph/understanding-ph-
culture-is-key-to-create-positive-changes-neda/. 
[21] Organisation for Economic Cooperation and Development. (n.d.). Programme for 
international student assessment results from PISA 2018. Retrieved from 
https://www.oecd.org/pisa/publications/PISA2018_CN_PHL.pdf. 
[22] Oxford Business Group. (2017a). Education reform in the Philippines aims for better quality 
and more access. Retrieved from https://oxfordbusinessgroup.com/ overview/thorough-
examination-substantial-reform-has-brought-it-variety-challenges#:~:text=K%2D12%20 
extends%20compulsory%20schooling,system%20of%20just%2010%20years. 
[23] Oxford Business Group. (2017b). The report the Philippines country profile. Retrieved from 
https://oxfordbusinessgroup.com/node/921607/reader. 

191



 

IRASA International Scientific Conference 
SCIENCE, EDUCATION, TECHNOLOGY AND INNOVATION 

SETI VII 2025 
  B o o k   o f   P r o c e e d i n g s  

 

[24] Pacquing, G. (2018). Goals of science education in the Philippines. Retrieved from 
http://www.depedbataan.com/resources/4/goals_of_science_education_in_the_philippine
s.pdf. 
[25] Philippine National Research Center for Teacher Quality. (n.d.). History of RCTQ. 
Retrieved from http://www.rctq.ph/?page_id=42. 
[26] Philippine Statistics Authority. (2019). Population projection statistics. Retrieved from 
https://psa.gov.ph/statistics/census/projected-population. 
[27] Philippine Statistics Authority. (2020). Sustainable Development goals watch as of March 
2020. Retrieved from https://psa.gov.ph/sites/default/files/phdsd/PH_SDGW 
atch_Goal04.pdf. 
[28] San Buenaventura, P. (2019). Education Equality in the Philippines. Retrieved from 
https://unstats.un.org/sdgs/files/meetings/sdg-inter-workshop-jan-2019/Session%2011. 
b.3_ Philippines ___Education%20Equality%20AssessmentFINAL4.pdf. 
[29] S C White, T S Glickman. Innovation in higher education: Implications for the future. New 
Directions for Higher Education , p. 97 - 105 Posted: 2007 
[30] Science Education Institute (2020). Programs and projects. Retrieved from 
http://www.sei.dost.gov.ph/index.php/programs-and-projects?limitstart=0. 
[31] S Hasanefendic, J M Birkholz, H Horta , P Van Der Sijde. Individuals in action: Bringing 
about innovation in higher education. European Journal of Higher Education, volume 7 , issue 2 
, p. 101 - 119 Posted: 2017 
[32] Science Education Institute. (2018). Annual report 2018. Retrieved from 
http://www.sei.dost.gov.ph/images/ts/seiAR2018.pdf. 
[33] Singh, M., Adebayo, S. O., Saini, M., & Singh, J. (2021). Indian government E-learning 
initiatives in response to COVID-19 crisis: A case study on online learning in Indian higher 
education system. Education and Information Technologies, 26, 7569–7607. 
https://doi.org/10.1007/s10639-021-10585-1 
[34] The Free Library. (2014). Gokongwei brothers foundation sponsors DepEd science fair winners 
to US intel science fair. Retrieved from https://www.thefreelibrary.com/ 
Gokongwei+Brothers+Foundation+sponsors+DepEd+Science+Fair+winners+to...-
a0583979185. 
[35] The National Academies Press. (n.d.). Assessment in science education. Retrieved from 
https://www.nap.edu/read/4962/chapter/7. 
[36] The Philippines. (2020). About the Philippines. Retrieved from 
https://www.gov.ph/about-the-philippines. 
[37] The World Bank. (2020). The World Bank in the Philippines. Retrieved from 
https://www.worldbank.org/en/country/philippines/overview#1. 
[38] UP Center for Integrative and Development Studies. (2018). Education research program. 
Retrieved from https://cids.up.edu.ph/programs/education-research-program/. 
 
 
 
 
  

192


