International Journal of Sustainable and Integrated Studies
Volume 1, Issue 1 | ISSN: 3155-6361

DOI: https://doi.org/10.65339/ijsis.V1.11.15

Lived Experiences and Challenges of Public
Secondary Teachers in Utilizing Artificial
Intelligence (AI) in Teaching Science: Basis
for Training Design

Michelle V. Conag

Master of Arts on Education-Major in Administration and Supervision, Osmeria Colleges, Masbate
City, Philippines

Email of Corresponding Author: michelle.conag@deped.gov.ph

Publication history:
Received: July 20, 2026 Accepted: August 13, 2026
Revised: August 09, 2026 Published: August 14, 2026
International Journal of Sustainable and Integrated Studies, Vol. 1, No. 1, pp. 164—176, August 2026.

Abstract

Artificial Intelligence (Al) is increasingly integrated into education, yet its effective use in public secondary
science classrooms depends on teachers’ experiences, competencies, available resources, and institutional
support. This study explored the lived experiences and challenges of public secondary science teachers in
utilizing Al in teaching science and used the findings as the basis for developing a context-responsive
training design. Anchored on the Input-Process—Output model, the study employed a qualitative
phenomenological design involving eight science teachers from Mobo National High School selected
through complete enumeration. Data were collected using a validated researcher-made semi-structured
interview guide and analyzed through thematic analysis. Findings revealed three major dimensions of
teachers’ lived experiences: integration of Al in science teaching practice, improved classroom interaction
and learning environment, and professional growth and pedagogical development. Teachers used Al tools
for lesson planning, instructional material development, assessment preparation, organization of content,
simplification of scientific concepts, and learner engagement. However, Al integration was constrained by
unstable internet connectivity, inadequate devices and technological resources, insufficient practical
training, limited institutional and technical support, unclear guidelines, and concerns regarding content
reliability, privacy, plagiarism, academic dishonesty, student overreliance, and critical thinking. The study
concludes that Al can enhance the efficiency and quality of science instruction when used as instructional
support rather than as a replacement for teachers. It recommends sustained professional development,
stronger institutional and technological support, responsible-use guidelines, content-verification practices,
and implementation of the proposed school-based Al integration training design. The study primarily
supports SDG 4 — Quality Education and SDG 9 — Industry, Innovation and Infrastructure by strengthening
teacher capacity and responsible educational technology integration. Its sustainability impact centers on
educational, technological, digital, and institutional sustainability by promoting competent, ethical,
equitable, and context-responsive Al use in science education.

Keywords: Artificial Intelligence; Al Integration; Professional Development; Science Education, Teacher
Experiences; Training Design

1. Introduction

Artificial Intelligence (Al) is increasingly transforming education by supporting lesson preparation, instructional
material development, assessment, personalized learning, feedback, and classroom engagement. Its growing use
is particularly relevant to science education, where teachers are expected to explain complex concepts, facilitate
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inquiry, and provide adaptive learning experiences. Although Al offers opportunities to improve instructional
efficiency and learner engagement, its integration also presents concerns involving technological access, teacher
readiness, content accuracy, academic integrity, data privacy, and institutional support. These issues are especially
significant in Philippine public schools, where digital infrastructure and professional development opportunities
remain uneven. Within this context, the present study examines the lived experiences and challenges of public
secondary science teachers at Mobo National High School in utilizing Al in science instruction and uses these
experiences as the basis for developing a context-responsive training design.

Artificial Intelligence (Al) is increasingly transforming education, with growing global adoption among teachers
for lesson planning, assessment, instructional materials, and classroom activities (The Global Statistics, 2026;
AIPRM, 2024; Langreo, 2026; Espina-Romero et al., 2023). In science education, Al supports personalized
instruction, simplification of complex concepts, inquiry-based learning, learner monitoring, feedback, and virtual
simulations (Nazaretsky et al. (2022); Harry, 2023; Ayeni et al., 2024; Onesi-Ozigagun et al., 2024). These
applications contribute to scientific literacy and informed decision-making, supporting SDG 4 and the broader
goals of sustainable development (NRC, 2007; UNESCO, 2016). In the Philippines, Al use in education is
expanding but remains constrained by inadequate infrastructure, limited funding, technical expertise, and
connectivity (Naseeb & Bhatti, 2024; Yigitcanlar et al., 2023). DepEd has introduced policies and initiatives
promoting responsible Al use, training, innovation, and Al literacy (DepEd, 2026; DepEd, 2025), although
underfunding and weak internet access continue to affect implementation (Villanueva, 2025; Ramos, 2025).
Additional concerns include outdated curricula, limited teacher preparation, content quality, privacy, and data
security (Almethen, 2024; Cruz, 2020; Ramoso & Cruz, 2024; Garcia et al., 2025; Cayabas & Sumeg-Ang, 2023).
These issues are particularly relevant given the Philippines’ below-OECD-average science performance in PISA
2022 (OECD, 2023). Despite these challenges, Al can enhance engagement and reduce repetitive instructional
work (Seo et al., 2021; Eden et al., 2024; Alipio et al., 2023; Gibson, 2023). At Mobo National High School, all
eight science teachers have undergone Al-related professional development, yet their actual experiences,
readiness, confidence, challenges, and adaptive practices in integrating Al remain underexplored. This gap
provides the rationale for examining their lived experiences as a basis for developing a locally responsive training
design.

The literature surrounding Al in education may be synthesized into four closely connected themes: instructional
and pedagogical utility, teacher readiness and acceptance, ethical and operational challenges, and the need for
sustained professional development. First, Al has become increasingly relevant to instructional planning and
learning support. Approximately 37% of lower secondary teachers have used Al in professional activities such as
lesson preparation, assessment, and instructional material development (OECD, 2024), while broader surveys
indicate widespread adoption among K—12 teachers (Gallup & Walton Family Foundation, 2025, as cited in
OECD, 2024). Intelligent tutoring systems, adaptive learning platforms, and virtual assistants can personalize
learning and provide immediate feedback (Onesi-Ozigagun et al., 2024; Ayeni et al., 2024). Harry (2023) further
emphasized the capacity of Al to analyze learning patterns and enable teachers to adapt lessons according to
learner needs. Al may also automate routine tasks and support interactive simulations of scientific phenomena,
thereby increasing instructional flexibility and engagement, as discussed by Tang, Chang, and Hwang (2023). Al
can further personalize feedback according to individual learner requirements (Booth et al., 2024) and support
collaborative instructional design involving teachers and learners (Parsons & Curry, 2024). Different approaches
to Al-supported science education include game-based learning, problem-based learning, collaborative problem
solving, and adaptive transitions between individual and group learning (C.-H.Chen & Chang, 2024; Heeg &
Avraamidou, 2023; Gonzalez-Calatayud et al., 2021).

Al integration in education increasingly combines emerging technologies with personalized and multimodal
learning, but its effectiveness requires curriculum planning, ethical frameworks, institutional support, and
competent teachers (Eden et al., 2024; Hutson et al., 2022; Onesi-Ozigagun et al., 2024; AlBadarin et al., 2023).
User-friendly systems also influence adoption (Niu et al., 2022), while teachers’ self-efficacy, perceived
usefulness, ease of use, and confidence affect their willingness to integrate Al (Al Darayseh, 2023; Nja et al.,
2023; Kim and Kim, 2022; Park et al., 2023). Research further demonstrates Al’s value in learning support,
assessment, multimodal instruction, scientific reasoning, and improved learning outcomes (Almasri, 2024;
Bewersdorff et al., 2025; Olatunde-Aiyedun, 2024; Park et al., 2023). However, Al presents ethical and
instructional risks involving privacy, algorithmic bias, inaccurate content, academic integrity, transparency,
student dependence, and possible changes in teachers’ roles (Seo et al., 2021; Mohammed and Watson, 2019;
Anders, 2023; Tlili, 2023; Eden et al., 2024; Chan & Tsi, 2023; Edwards & Cheok, 2018; Ayeni et al., 2024; Eden
et al., 2024). These concerns emphasize the importance of verifying Al-generated information and maintaining
content authenticity (Bataineh et al., 2025). Consequently, professional development must extend beyond basic
tool use toward technological, pedagogical, and ethical competence (Lee and Perret, 2022). In the Philippines, Al
integration remains promising but uneven because of inadequate devices, unstable connectivity, limited
institutional support, and difficulties translating training into classroom practice (Cayabas and Sumeg-Ang (2023);
Alipio et al., 2023; Dela Cruz, 2019). Nevertheless, Al can support personalized instruction, efficiency, and
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interactive learning (Gibson, 2023; Arnaiz, 2023), particularly through emerging chatbots, learning platforms,
decision-support systems, and analytics (Lo, 2023; Mai et al., 2024; Tang et al., 2023; Zhang & Aslan, 2021).
Teacher attitudes also remain important (Santos et al, 2024) and L. Chenet al, 202). Philippine studies show that
successful implementation depends on preparedness, resources, leadership, and structured pedagogical
preparation (Flores, 2025; Liboon et al., 2026; Antonio, 2025; de Vera et al., 2025). Al may improve participation
and understanding in science classrooms (Garcia et al., 2025; Balasoto et al., 2025; Embang et al., 2025), but
teachers continue to face infrastructure, training, policy, privacy, reliability, and academic integrity concerns
(Morales and Jacob, 2025; Chinaman et al., 2026). Overall, effective Al integration requires teacher competence,
sound pedagogy, ethical safeguards, adequate technology, and sustained institutional support.

Globally, the growing use of Al indicates an accelerating transition toward technology-mediated education
(OECD, 2025). This trend is reinforced by evidence of substantial K—-12 adoption (Gallup & Walton Family
Foundation, 2025, as cited in OECD, 2025) and widespread learner access to generative applications within the
Philippine context (Liboon et al., 2026). Al's instructional relevance lies particularly in its ability to support
personalized instruction, learner monitoring, and adaptive educational experiences (Onesi-Ozigagun et al., 2024;
Ayeni et al., 2024; Harry (2023). Multimodal and interactive technologies further extend these possibilities (Tang,
Chang, & Hwang, 2023; Bewersdorff et al., 2025). Philippine science classrooms likewise demonstrate
applications involving visualization, content creation, feedback, and support for demanding scientific subjects
(Gibson, 2023; Arnaiz, 2023; Garcia et al., 2025; Balasoto et al., 2025). However, international concerns involving
algorithmic bias, security, and inaccurate information remain significant (Seo et al., 2021; Mohammed & Watson,
2019; Eden et al., 2024). These concerns have intensified with generative Al and its implications for academic
integrity and content authenticity (Anders, 2023; Tlili, 2023; Bataineh et al., 2025). In Philippine public education,
global challenges are intensified by infrastructure inequities, connectivity limitations, device shortages, and the
financial burden of technology adoption (Cayabas & Sumeg-Ang, 2023; Dela Cruz, 2019; Morales & Jacob,
2025). Teachers also confront uncertainty in institutional policies, technological changes, and the suitability of
Al-generated information for classroom use (Morales & Jacob, 2025; Chinaman et al., 2026). Professional
development is therefore central to responsible implementation. International scholarship advocates discipline-
specific preparation that combines technological skills with pedagogical and ethical understanding (Onesi-
Ozigagun et al., 2024; AlBadarin et al., 2023; Lee & Perret, 2022). Philippine evidence similarly indicates that
structured interventions can strengthen Al-related teaching competencies (Antonio, 2025), although technology
itself cannot guarantee higher-order thinking unless supported by suitable pedagogy (de Vera et al., 2025).
Existing professional development may also lack sufficient depth, continuity, or contextual relevance (Alipio et
al., 2023; Chinaman et al., 2026). At the local level, Mobo National High School provides a particularly relevant
setting because its science teachers have already participated in Al- and digital-technology-related professional
development. The remaining issue is not simply whether they have been introduced to Al, but how they experience
its actual classroom integration, how they respond to limitations, and what forms of training can respond to their
particular instructional context.

The study is anchored on the Input—Process—Output (IPO) model, which organizes the relationship between
teachers' experiences, the systematic investigation of those experiences, and the development of an appropriate
professional training response. The input consists of the lived experiences and challenges of public secondary
science teachers in utilizing Al in science teaching. These include their actual uses of Al, perceptions of its
instructional value, difficulties encountered during integration, and the contextual conditions influencing
classroom implementation. The process involves gathering teachers' accounts through semi-structured interviews,
transcribing and validating their responses, and organizing the qualitative information through thematic analysis.
This process is intended to identify recurring patterns representing teachers' experiences, challenges, needs, and
reflections regarding Al-supported science instruction. The output is a proposed school-based Al integration
training design responsive to the experiences and difficulties identified among the teachers. The training is
intended to strengthen foundational Al understanding, competence in lesson preparation and instructional material
development, classroom application, confidence, and responsible use of Al. A feedback mechanism connects the
output to the identified inputs so that the proposed training can be refined according to teachers' actual needs and
classroom conditions. Thus, the conceptual framework positions teachers' lived realities, rather than technology
alone, as the primary basis for professional development.

Although Al can enhance personalized learning, engagement, lesson development, assessment, and instructional
efficiency (Tang et al., 2023; Harry, 2023; Onesi-Ozigagun et al., 2024; Ayeni et al., 2024; Chen & Chang, 2024),
its effectiveness depends on teacher competence, readiness, professional development, and institutional support
(AlBadarin et al., 2023; Hutson et al., 2022). Ethical concerns involving privacy, algorithmic bias, academic
integrity, and content reliability also remain significant (Mohammed & Watson, 2019; Seo et al., 2021; Anders,
2023; Tlili, 2023; Eden et al., 2024). In Philippine schools, these concerns are compounded by limited
infrastructure, devices, connectivity, and training opportunities (Dela Cruz, 2019; Cayabas & Sumeg-Ang, 2023;
Alipio et al., 2023). While local studies recognize AI’s instructional benefits (Gibson, 2023; Arnaiz, 2023; Co,
2025), limited qualitative research examines teachers’ actual experiences, adaptive strategies, ethical concerns,
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and classroom judgments (Kormos & Wisdom, 2021; Santos et al., 2024; Chen et al., 2020). Thus, this study
examines the lived experiences and challenges of public secondary science teachers at Mobo National High School
as a basis for developing a context-responsive training design. The study primarily supports SDG 4 — Quality
Education by strengthening science teachers’ competence, instructional quality, and responsible use of emerging
technologies (NRC, 2007; UNESCO, 2016). It also contributes to SDG 9 — Industry, Innovation and Infrastructure,
as sustainable Al integration requires adequate digital infrastructure, technical capacity, and institutional support
(Naseeb & Bhatti, 2024; Yigitcanlar et al., 2023). Overall, the study promotes sustainable educational innovation
through teacher capacity-building, ethical Al use, and appropriate technological support.

The study contributes principally to educational, technological and digital, institutional, and socio-economic
sustainability. Its multidisciplinary relevance arises from the interaction between science education, artificial
intelligence, teacher professional development, school governance, ethics, and digital infrastructure. For
educational sustainability, understanding teachers' actual Al experiences can support instructional practices that
remain relevant as educational technologies evolve. Sustainable integration requires teachers who can determine
when Al strengthens learning, when its output requires verification, and when conventional or teacher-directed
approaches remain more appropriate.

For technological and digital sustainability, the study recognizes that adoption cannot depend solely on access to
emerging applications. Al use must be accompanied by technological competence, critical evaluation, content
verification, ethical awareness, and appropriate infrastructure. This orientation promotes responsible rather than
merely frequent use of digital technologies. For institutional sustainability, the study can provide an empirical
basis for school-level professional development, resource planning, instructional support, and policy
implementation. A training design based on teachers' identified needs may help reduce the gap between national
Al initiatives and everyday classroom realities by directing institutional responses toward actual barriers
experienced by teachers.

The study also bears relevance to socio-economic and community sustainability because science education
contributes to human capacity and informed participation in increasingly technology-driven societies (NRC,
2007). Strengthening teachers' ability to use Al responsibly can support more equitable educational opportunities,
particularly where infrastructure and professional development remain constrained. Overall, the study approaches
sustainable Al integration as a balance among instructional quality, technological innovation, professional
competence, ethical responsibility, equitable access, and institutional capacity. Its contribution therefore extends
beyond the use of individual AI applications and toward developing a science education system capable of
adapting responsibly to continuing digital transformation.

2. Material and methods

2.1 Research Design

The study utilized a qualitative research design, specifically phenomenology, to explore the lived experiences and
challenges of public secondary science teachers in utilizing Artificial Intelligence (Al) in teaching science and to
use the findings as a basis for developing a relevant training program. Phenomenological research seeks to
understand how individuals experience a particular phenomenon in their everyday lives and focuses on
interpreting the meaning of those experiences through rich descriptions provided by individuals who have directly
encountered the phenomenon (Creswell, 2018; Moustakas, 1994; van Manen, 1990). This design was appropriate
because Al integration in education is a relatively new and evolving phenomenon. It enabled the researcher to
examine teachers' actual experiences, perceptions, difficulties, and reflections regarding Al use in science
instruction and to identify common patterns and deeper insights that could inform the development of a context-
responsive training program.

2.2 Locale of the Study

The study was conducted at Mobo National High School in the Division of Masbate Province. The school is
located in Poblacion District II, Municipality of Mobo, Masbate, and is one of four secondary schools in the
municipality. It occupies approximately 1.6 hectares and implements the K to 12 Basic Education Curriculum for
Grades 7-10 and Grades 11-12, in addition to a Special Program in the Arts Curriculum. The school has one
principal, one assistant to the principal, 74 nationally funded teachers, and 19 non-teaching personnel. Its facilities
include 33 academic classrooms, 49 functional toilets, two computer laboratories, a school clinic, two
administrative offices, a guidance office, and a school library, as indicated in the School Improvement Plan for
SY 2023-2028. The Municipality of Mobo is approximately six kilometers from Masbate City and is connected
to the city and neighboring municipalities through national, provincial, and municipal roads (PhilAtlas, n.d.). The
locale was selected because its science teachers had participated in DepEd-sponsored training on Al and digital
technology integration from School Years 2022 to 2025. Despite these training opportunities and the availability
of ICT resources, limited evidence existed regarding how the teachers actually utilized Al in science instruction,
the difficulties they encountered, and the strategies they employed in classroom integration.
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2.3 Respondents of the Study

The participants were eight (8) public secondary science teachers currently teaching at Mobo National High
School, Mobo North District, Schools Division Office of Masbate Province. The study focused only on science
teachers who had exposure to Al tools in teaching during School Year 2025-2026. Teachers from other subject
areas and schools were not included, and the study did not measure students' academic performance. To protect
confidentiality and anonymity, the participants were assigned coded identifiers beginning with ST1, ST2, ST3,
and succeeding codes. These identifiers were used throughout the presentation and analysis of the qualitative data
so that responses could be attributed without disclosing participants' identities.

2.4 Sample and Sampling Procedure

The study employed complete enumeration sampling, in which every individual belonging to the specified
population was included as a participant (Singh & Masuku, 2014). The technique was considered appropriate for
the local setting (Zhang et al., 2007) because the total population of public secondary science teachers at Mobo
National High School was small and manageable. Accordingly, all eight (8) qualified public secondary science
teachers were included in the study. The inclusion of the entire target population provided comprehensive
representation of the teachers' perspectives and reduced potential sampling bias, allowing the researcher to
examine the range of experiences and challenges associated with Al utilization among science teachers within the
school.

2.5 Research Instrument

The study used a researcher-made semi-structured interview guide with open-ended questions to explore
participants’ experiences, perceptions, classroom practices, challenges, and recommendations regarding Al use in
science education. Semi-structured interviews are appropriate for phenomenological research because they allow
participants to describe their experiences while enabling researchers to probe relevant issues systematically
(Brinkmann and Kvale, 2015; Creswell and Poth, 2018; DiCicco-Bloom and Crabtree, 2006). The instrument
covered teachers’ understanding and use of Al, classroom integration, and encountered challenges. It underwent
expert content validation for content validity, language quality, and overall quality using a five-point scale, with
mean scores interpreted from High Acceptable to Unacceptable.

2.6 Data Gathering Procedure

Data collection began after approval from the Thesis Adviser, the institution’s Officer-In-Charge for Research,
Development, and Extension, the DepEd Masbate Schools Division Superintendent, and Mobo National High
School administration. Participants were informed of the study’s purpose, procedures, rights, and voluntary
participation, and informed consent was obtained. Individual interviews lasted about 15-20 minutes and were
audio-recorded with permission for verbatim transcription. Participant codes and secure data storage ensured
anonymity and confidentiality, while a reflective journal documented observations and possible researcher bias.
Transcripts and interpretations were returned to participants for validation to confirm the accuracy of their reported
experiences.

2.7 Data Analysis Techniques

The interview data were analyzed through thematic analysis to identify, examine, organize, and interpret recurring
patterns or themes within the qualitative responses. The analysis followed the six steps of thematic analysis by
Braun & Clarke (2006), involving familiarization with the data, generation of codes, combining codes into themes,
reviewing the themes, determining their significance, and reporting the findings. The researcher first became
familiar with the data by repeatedly reading the interview transcripts. Preliminary codes were then generated from
meaningful statements related to teachers' experiences, challenges, and recommendations concerning Al
integration. Related codes were grouped into broader themes that represented shared meanings across participants.
These themes were subsequently reviewed, refined, and interpreted to ensure that they accurately represented the
participants' lived experiences in utilizing Artificial Intelligence in science instruction. This systematic process
provided the basis for identifying the teachers' common experiences, difficulties, and professional development
needs.

2.8 Ethical Considerations

Ethical standards were observed throughout the study in accordance with Republic Act No. 10173, or the Data
Privacy Act of 2012, and CHED Memorandum Order No. 15, series of 2019. These provisions guided the
protection of participants' rights, the processing and safeguarding of personal information, voluntary participation,
and research accountability. Participants were informed about the nature, purpose, and scope of the research and
were advised that participation was voluntary and that they could withdraw from the study at any stage without
penalty. Informed consent was obtained before data collection. Personal information and interview responses were
treated confidentially and were used solely for academic purposes. Audio recordings, transcripts, and related
research documents were securely stored and accessible only to the researcher. Participant codes were used to
maintain anonymity, and no identifying information was disclosed in the presentation and reporting of the
findings.
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3. Results and Discussion

3.1 Lived Experiences of Public Secondary Science Teachers in Utilizing Al in Teaching Science

The analysis generated three major themes describing teachers' lived experiences: Integration of Al in Science
Teaching Practice, Impact of Al on Classroom Interaction and Learning Environment, and Professional Growth
and Pedagogical Development. Examining lived experiences provides access to the shared realities of individuals
directly engaged with a phenomenon and allows deeper contextual understanding of their experiences (Ranse et
al. (2020)). The findings show that Al has become embedded in teachers' instructional routines and influences
how they prepare lessons, interact with learners, and develop professionally.

3.1.1 Integration of Al in Science Teaching Practice

Science teachers reported using ChatGPT, Gemini, Canva Al, Gamma, Quizizz, Magic School Al, and Diffit for
lesson planning, instructional material development, assessment preparation, organization of ideas, simplification
of learning competencies, and student activities. Participants described Al as reducing the burden of manually
preparing instructional materials and shortening preparation time. ST1 reported being able to prepare and organize
lessons within a shorter period, ST2 used Al to simplify objectives and organize lesson plans, while ST3
emphasized that Al reduced the burden of manually creating materials. Teachers also used Al to clarify difficult
scientific concepts, tailor lessons to different learning needs, create quizzes and activities, and improve the
presentation and organization of science content. These experiences indicate that Al is becoming part of teachers'
routine instructional practice. Al-assisted teaching has been associated with enhanced teaching and learning,
personalized instruction, and responses to diverse learner needs (Fitria, 2021), while its applications can generate
text, images, sound, and other forms of content from data (Kiling & Kegecioglu, 2024). Al can also support
personalized instruction and prediction of student outcomes (Kwid et al., 2024). The findings are consistent with
Luckin and Holmes (2016), who emphasized the contribution of Al to lesson preparation, content presentation,
and individualized instruction. UNESCO (2019) likewise recognized Al's potential to support personalized and
student-focused education, while Nemani (2025) reported that Al can reduce administrative burdens and enable
teachers to allocate more time to instructional activities. Thus, Al integration may improve instructional
efficiency, differentiated learning, and teachers' capacity to provide meaningful science learning experiences.

3.1.2 Impact of Al on Classroom Interaction and Learning Environment

Teachers observed that Al-supported science lessons became more interactive, engaging, responsive, and student-
centered. STS reported greater learner participation when Al-supported activities were introduced, while ST8§
observed that Al helped simplify difficult concepts. ST3 described teacher-student interactions as more engaging
and responsive and identified a more collaborative and interactive learning environment. Other participants
observed increased participation, discussion, independent exploration of scientific concepts, and easier
understanding of lessons. Al was therefore experienced not only as a content-generation tool but also as a means
of modifying classroom interaction and encouraging learner participation. The findings demonstrate the potential
of Al to support more personalized and interactive learning environments, consistent with the transformative role
attributed to Al in K—12 education by Kashif et al. (2025) and Jiménez (2024). Its ability to support subject-
specific knowledge also helps explain its usefulness in simplifying difficult concepts (Balta, 2025). The findings
correspond with Chukwu et al. (2025), who emphasized Al-driven adaptive learning systems as tools for
improving student achievement, and with Copur-Gencturk & Atabas (2024), who found that Al-supported
instruction can promote connected learning and conceptual understanding. These experiences also reflect
constructivist principles in which learning develops through interaction, collaboration, and active participation.
Similarly, Chen et al (2020) suggested that Al-supported educational technologies can strengthen classroom
involvement, engagement, and interaction. Al can therefore function as a mediator of learner-centered science
instruction when teachers maintain appropriate pedagogical guidance.

3.1.3 Professional Growth and Pedagogical Development
Teachers reported that Al integration improved their confidence, technological competence, instructional
flexibility, and willingness to explore new teaching strategies. ST1 and ST2 described becoming more confident
and prepared in delivering lessons and attaining learning goals. ST4 associated Al use with student-centered
instruction, problem-based and real-world activities, lifelong learning, and collaboration among teachers. ST6
reported greater confidence in technology and exploration of new methods, ST7 described becoming more
innovative in using varied strategies, and ST8 reported acquiring new digital skills that improved teaching
performance. Teachers consequently experienced Al as contributing both to immediate classroom practice and
continuing professional development. These findings indicate that Al integration can strengthen professional
growth by encouraging teachers to develop new technological and pedagogical competencies. Duan & Zhao
(2024) emphasized that Al integration in instruction can support teachers' professional development and
independent instructional practice. Kelly and Wenzel (2025) likewise explain that Al can improve educational
efficiency, reduce administrative demands, and personalize educational experiences. Teachers' readiness to adopt
Al is also important to successful classroom integration and professional satisfaction (Yang & Yanqiu, 2025). The
findings are further consistent with the Technological Pedagogical Content Knowledge framework of Mishra &
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Koehler (2006), which emphasizes the integration of technological, pedagogical, and content knowledge. Al use
therefore appears to encourage greater confidence, innovation, reflective practice, and adaptability among science
teachers.

3.2 Challenges Encountered in Utilizing Al in Science Teaching

Despite the perceived benefits of Al, teachers experienced barriers that limited its consistent and effective use.
The analysis generated three major areas of concern: technical and practical challenges, institutional and systemic
barriers, and student-related and ethical concerns. Such difficulties can constrain teachers' instructional use of Al
(Tian, 2023), making their identification important in developing policy responses that balance the opportunities
and risks associated with Al in education (Pedro et al., 2019).

3.2.1 Technical and Practical Challenges

Teachers identified unstable or limited internet connectivity as one of the most persistent barriers to Al integration,
particularly among ST1, ST3, ST4, STS, and ST6. They also reported inadequate computers and digital devices,
lack of computer laboratory access, difficulties learning unfamiliar Al tools, limited knowledge of effective
prompting, insufficient formal or hands-on training, time constraints, and heavy workloads. Some Al-generated
suggestions were also considered unsuitable for the local classroom context or dependent on resources unavailable
within the community. These conditions limited teachers' ability to consistently explore, practice, and apply Al-
supported strategies. The findings demonstrate that effective Al integration depends on addressing both
technological and practical conditions. The rapid adoption of Al makes careful examination of implementation
challenges necessary (Owoc et al., 2021), particularly its technical requirements (Nesteverov, 2023) and practical
limitations (Sijing & Lan, 2018). Addressing such barriers is necessary to align emerging technologies with
teachers' preparedness and actual needs (Mehdaoui, 2024) and to balance potential benefits with possible
educational harms (Dobrescu et al., 2025). Limited internet connectivity can particularly restrict access to Al-
powered learning opportunities (Judijanto, 2025). The reported training difficulties also correspond with Chang
& Choi (2025), who identified insufficient teacher expertise and limited professional development as barriers to
Al literacy and integration. Cordero et al. (2025) similarly associate implementation difficulties with inadequate
guidance and teacher knowledge. These findings indicate the need for stronger infrastructure and practical,
sustained professional development rather than one-time exposure to Al applications.

3.2.2 Institutional and Systemic Barriers

Participants reported that Al integration was also constrained by insufficient school resources, limited
administrative and technical support, inadequate institutional subscriptions to Al platforms, unclear guidelines,
budget restrictions, and professional development opportunities that were either limited or too general. ST4 noted
a lack of clear institutional prioritization and guidance, while ST1 and ST5 emphasized the need for continuing
training and opportunities to practice. These findings show that individual teacher motivation alone is insufficient
when the institutional environment does not consistently provide resources, policy direction, and professional
support. Al integration can require substantial organizational change because external pressures such as
regulations and financial constraints intersect with institutional culture, decision-making, and educators'
professional roles (Labrafia & Rodriguez Ponce (2026)). Institutional and instructional support can strengthen
teachers' performance, motivation, and well-being (Purisima (2025)). Successful Al integration likewise depends
on factors including cultural acceptance, adequate funding, infrastructure, and user readiness (Alhammadi &
Alhazmi (2025)). Without adequate support systems, teachers may struggle to remain responsive to rapidly
developing Al technologies, potentially widening the gap between technological advances and educational
practice (Tomaskinova & Tomaskin (2024)). The results therefore emphasize that sustainable Al integration
requires coordinated institutional investment in infrastructure, professional development, technical assistance, and
clear policy frameworks.

3.2.3 Student-Related and Ethical Concerns
Teachers expressed concern about students becoming excessively dependent on Al-generated answers. ST1
identified student overreliance as an ethical concern, while ST4 observed that some learners copied Al-generated
responses without fully reading or understanding the underlying concepts. ST7 reported difficulty determining
whether submitted work represented students' original performance. Participants also identified unequal learner
access to Al technologies, concerns involving student data and privacy, plagiarism, academic dishonesty, content
authenticity, and the possibility that dependence on Al could weaken critical thinking and genuine scientific
inquiry. These concerns demonstrate that Al integration involves ethical as well as pedagogical responsibilities.
Remian (2019) emphasized that ethical issues surrounding Al must be clarified or mitigated to ensure that Al
serves educators and learners appropriately. The participants' concerns correspond with Zhu et al. (2025), who
identified risks involving academic misconduct, homogenized learning, changes in teacher-student relationships,
and deviation from educational objectives. According to Nguyen et al. (2024), excessive reliance on Al may
weaken independent learning and critical thinking and promote superficial engagement with academic concepts.
Zhai et al. (2024) similarly identified plagiarism, algorithmic bias, Al hallucination, privacy risks, lack of
transparency, and overreliance as concerns associated with Al dialogue systems. The findings therefore indicate
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that schools need clear ethical parameters, content-verification practices, responsible-use guidance, and
assessment strategies that protect authentic student learning while allowing appropriate use of Al

3.3 Proposed Training Design for Effective Al Utilization in Science Teaching

The combined findings revealed that science teachers already use Al for lesson preparation, material development,
assessment, conceptual explanation, student engagement, and instructional innovation, but continue to experience
gaps in technical competence, training, infrastructure, institutional support, content evaluation, and ethical Al use.
These identified needs became the basis for proposing a school-based training design for science teachers at Mobo
National High School. The proposed training is designed to be hands-on, context-based, and practice-oriented so
that teachers can directly apply Al tools within actual science classrooms. It focuses on strengthening foundational
understanding of Al in education, Al-assisted lesson planning and instructional material development, interactive
and learner-centered strategies, evaluation of the accuracy and reliability of Al-generated content, ethical and
responsible Al use, reflective practice, and collaborative professional learning. It also responds to connectivity
and resource limitations by recognizing the need for practical alternatives and institutional support. In this way,
the training design directly reflects the teachers' lived experiences and identified challenges and is intended to
develop more confident, competent, reflective, and ethically responsible users of Al in science education.

4. Conclusion & Recommendations

The study concludes that Artificial Intelligence can serve as an effective instructional support tool for public
secondary science teachers rather than as a replacement for human teaching. Applications such as ChatGPT,
Gemini, and Magic School Al contribute to greater efficiency in lesson preparation, instructional material
development, assessment creation, and other routine academic tasks. By reducing the time required for these
activities, teachers are able to devote greater attention to actual classroom instruction, learner engagement,
individualized support, and other professional responsibilities that require human judgment and interaction. Al
also facilitates the explanation and comprehension of complex scientific concepts by providing structured
explanations, visual presentations, simulations, examples, and other learning resources that can make abstract or
difficult topics more understandable to students. In this way, Al has the potential to strengthen conceptual clarity,
enrich instructional delivery, and improve the overall quality of science teaching and learning. Nevertheless, the
effective and sustainable integration of Al in science education depends on addressing existing technological
limitations, ensuring adequate access to digital resources and reliable connectivity, strengthening teachers’ Al-
related competencies through continuous professional development, and providing clear institutional support and
guidelines. Concerns regarding accuracy, data privacy, academic integrity, overdependence on Al-generated
content, and ethical and responsible use must also be carefully considered. Therefore, the successful adoption of
Al in public secondary science education requires a balanced and teacher-centered approach in which technology
complements, rather than replaces, the professional expertise, pedagogical judgment, creativity, and interpersonal
role of teachers.

Schools should institutionalize collaborative Learning Action Cell sessions on prompt engineering and Al-assisted
lesson planning, adopt interactive and student-centered Al tools, and establish communities of practice and peer
mentoring to strengthen teacher competence and collaboration. The Department of Education and school leaders
should support low-resource, offline-capable, and blended approaches; provide clear Al policies, ICT technical
assistance, adequate funding, and standardized content-vetting procedures aligned with DepEd policies and the
Data Privacy Act; and encourage authentic, Al-resistant assessments that discourage plagiarism and
overdependence while strengthening critical thinking and scientific inquiry. The proposed school-based Al
training design should also be implemented to develop teachers' foundational Al knowledge, lesson-planning and
instructional-material development skills, reflective and collaborative practices, strategies for student
engagement, capacity to address technological limitations, competence in evaluating Al-generated content, and
ethical and responsible Al use in science education.

The study was limited to eight (8) public secondary science teachers from Mobo National High School during
School Year 2025-2026 who had exposure to Al tools in teaching. It excluded teachers from other subject areas
and schools and did not measure students' academic performance. Consequently, the findings are specific to the
experiences and conditions of Mobo National High School and may not be directly applicable to public or private
secondary schools operating in different contexts.

5. Compliance with ethical standards

The study observed accepted ethical standards for human-participant research. Informed consent and voluntary
participation were ensured, and participants were informed of their right to withdraw at any time without
consequence. Confidentiality and anonymity were maintained through coded identities and secure handling of
interview data, consistent with the Data Privacy Act of 2012. Necessary approvals were obtained from the
concerned educational authorities and school administration before data collection.

Page | 171



REFERENCES

Abcede-Morales, L. J., & Jacob, B. P. (2025). The integration of artificial intelligence (Al) in teaching science
among public schools in the Philippines: Best practices, challenges, and readiness of teachers. Ignatian
International Journal for Multidisciplinary Research, 3(6), 1266-1305.
https://doi.org/10.5281/zenodo.15767527

AIPRM. (2024). Al in education statistics. https://www.aiprm.com/ai-in-education-statistics/

Al Darayseh, A. S. (2023). Acceptance of artificial intelligence in teaching science: Science teachers’ perspective.
Computers and Education: Artificial Intelligence, 4, 100132.
https://doi.org/10.1016/j.caeai.2023.100132

Albadarin, Y., Tukiainen, M., Saqr, M., & Pope, N. (2023). 4 systematic literature review of empirical research
on ChatGPT in education [Preprint]. SSRN. https://doi.org/10.2139/ssr.4562771

Alhammadi, Y., & Alhazmi, A. (2025). Towards effective Al adoption in higher education: A comprehensive
conceptual model. Journal of Science and Technology, 30(3). https://doi.org/10.20428/jst.v30i3.2758

Alipio, M., Lantajo, G. M., & Pregoner, J. D. (2023). On the use of ChatGPT in health science education:
Opportunities and obstacles. mMcc Journal of Science, 3(2), 1-7.
https://myjournal.imcc.edu.ph/publication/alipio-et-al-2023/

Almasri, F. (2024). Exploring the impact of artificial intelligence in teaching and learning of science: A systematic
review of empirical research. Research in  Science  Education, 54, 977-997.
https://doi.org/10.1007/s11165-024-10176-3

Almethen, A. A. (2024). Challenges in implementing artificial intelligence applications in secondary-level
education: A teacher-centric perspective. Journal of the College of Education, 1-32.
https://doi.org/10.21608/mfes.2024.363254

Anders, B. A. (2023). Is using ChatGPT cheating, plagiarism, both, neither, or forward thinking? Patterns, 4(3),
100694. https://doi.org/10.1016/j.patter.2023.100694

Antonio, R. (2025). Fostering preservice science teachers’ AI-TPACK competence and reflections through an Al-
focused pedagogical learning course. Journal of Technology and Science Education, 15(3), 784.
https://doi.org/10.3926/jotse.3693

Ayeni, O. O., Al Hamad, N. M., Chisom, O. N., Osawaru, B., & Adewusi, O. E. (2024). Al in education: A review
of personalized learning and educational technology. GSC Advanced Research and Reviews, 18(2),261—
271. https://doi.org/10.30574/gscarr.2024.18.2.0062

Balasoto, R. L., Dela Pefia, M. E. Q., & Domingo, J. F. C. (2025). Perceptions and self-regulation on the role of
artificial intelligence in science learning of Science, Technology and Engineering (STE) students of
Dasmarifas Integrated High School. International Journal of Research and Review, 12(11), 409—426.
https://doi.org/10.52403/ijrr.20251144

Balta, N. (2025). Artificial intelligence pedagogical content knowledge. The European Educational Researcher,
8(1), 1-3. https://doi.org/10.31757/euer.811

Bataineh, A. A., Sickler, R., Kurcz, K., & Pedersen, K. (2025). Al-generated vs. human text: Introducing a new
dataset for benchmarking and analysis. IEEE Transactions on Artificial Intelligence, 1-11.
https://doi.org/10.1109/TAI1.2025.3544183

Bewersdorff, A., Hartmann, C., Hornberger, M., SeBler, K., Bannert, M., Kasneci, E., Kasneci, G., Zhai, X., &
Nerdel, C. (2025). Taking the next step with generative artificial intelligence: The transformative role of
multimodal large language models in science education. Learning and Individual Differences, 118,
102601. https://doi.org/10.1016/j.1indif.2024.102601

Booth, B. M., Jacobs, J., Bush, J. B., Milne, B., Fischaber, T., & D’Mello, S. K. (2024). Human-tutor coaching
technology (HTCT): Automated discourse analytics in a coached tutoring model. In Proceedings of the
14th Learning Analytics and Knowledge Conference (pp. 725-735). Association for Computing
Machinery. https://doi.org/10.1145/3636555.3636937

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2),
77-101. https://doi.org/10.1191/1478088706qp0630a

Cayabas, J. P., Jr., & Sumeg-ang, D. A. (2023). Challenges and interventions in developing instructional materials:
Perspectives of public school teachers in basic education. International Journal of Innovative Research
and Scientific Studies, 6(4), 849—855. https://doi.org/10.53894/ijirss.v6i4.2059

Chan, C.K. Y., & Tsi, L. H. Y. (2023). The Al revolution in education: Will Al replace or assist teachers in higher
education? arXiv. https://arxiv.org/abs/2305.01185

Chang, C. I., & Choi, W. C. (2025). Exploring challenges and opportunities in artificial intelligence (Al) literacy
and educational Al development: A qualitative study of teachers and researchers’ perspectives. In
Proceedings of the 2025 8th International Conference on Big Data and Education (pp. 75-81).
Association for Computing Machinery. https://doi.org/10.1145/3786183.3786192

Chen, C.-H., & Chang, C.-L. (2024). Effectiveness of Al-assisted game-based learning on science learning
outcomes, intrinsic motivation, cognitive load, and learning behavior. Education and Information
Technologies, 29(14), 18621-18642. https://doi.org/10.1007/s10639-024-12553-x

Page | 172


https://doi.org/10.5281/zenodo.15767527
https://www.aiprm.com/ai-in-education-statistics/
https://doi.org/10.1016/j.caeai.2023.100132
https://doi.org/10.2139/ssrn.4562771
https://doi.org/10.20428/jst.v30i3.2758
https://myjournal.imcc.edu.ph/publication/alipio-et-al-2023/
https://doi.org/10.1007/s11165-024-10176-3
https://doi.org/10.21608/mfes.2024.363254
https://doi.org/10.1016/j.patter.2023.100694
https://doi.org/10.3926/jotse.3693
https://doi.org/10.30574/gscarr.2024.18.2.0062
https://doi.org/10.52403/ijrr.20251144
https://doi.org/10.31757/euer.811
https://doi.org/10.1109/TAI.2025.3544183
https://doi.org/10.1016/j.lindif.2024.102601
https://doi.org/10.1145/3636555.3636937
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.53894/ijirss.v6i4.2059
https://arxiv.org/abs/2305.01185
https://doi.org/10.1145/3786183.3786192
https://doi.org/10.1007/s10639-024-12553-x

Chen, L., Chen, P., & Lin, Z. (2020). Artificial intelligence in education: A review. IEEE Access, 8, 75264—75278.
https://doi.org/10.1109/ACCESS.2020.2988510

Chinaman, M. L., Estacio, M. B., & Bautista, R. G. (2026). Teachers’ attitude, competence, and challenges in
using artificial intelligence in teaching secondary science. American Journal of Educational Research,
14(3), 96—102. https://doi.org/10.12691/education-14-3-3

Chukwu, C. O., & Ibuot, C. (2025). Exploring the effectiveness of Al-driven adaptive learning systems in science
education: Impact on student engagement. African Journal of Science, Technology and Mathematics
Education, 11(2), 60-71.

Co, S. J. (2025). Artificial intelligence in Philippine education: A narrative review of applications, perceptions,
and challenges. International Research Journal of Science, Technology, Education, and Management,
5(2), 25-38. https://doi.org/10.5281/zenodo.15902950

Commission on Higher Education. (2019). CHED Memorandum Order No. 15, series of 2019: Policies,
standards, and guidelines for graduate programs. Commission on Higher Education.

Copur-Gencturk, Y., Li, J., & Atabas, S. (2024). Improving teaching at scale: Can Al be incorporated into
professional development to create interactive, personalized learning for teachers? American
Educational Research Journal, 61(4), 767—802. https://doi.org/10.3102/00028312241248514

Cordero, J., Torres-Zambrano, J., & Cordero-Castillo, A. (2025). Integration of generative artificial intelligence
in higher education: Best practices. Education Sciences, 15(1), 32.
https://doi.org/10.3390/educscil 5010032

Creswell, J. W. (2018). Research design: Qualitative, quantitative, and mixed methods approaches (5th ed.).
SAGE Publications.

Creswell, J. W., & Poth, C. N. (2018). Qualitative inquiry and research design: Choosing among five approaches
(4th ed.). SAGE Publications.

Cruz, R. O. D. (2020). Pedagogical practice preferences among generational groups of learners: Towards effective
twenty-first century higher education. Journal of University Teaching and Learning Practice, 17(5), 1—
21. https://doi.org/10.53761/1.17.5.6

de Vera, J. L., Castulo, N. J., Sebial, S. C. L., Aliazas, J. V. C., Pelgone, A. J. O., Gonong, D. M. D. M., Pastor,
C. J. M., & Ramos-Butron, B. (2025). Integrating Al in STEM education: Exploring future STEM
competencies of pre-service science teachers in the Philippines. Disciplinary and Interdisciplinary
Science Education Research, 7,22. https://doi.org/10.1186/s43031-025-00143-x

Department of Education. (2025, April 29). Establishment of the Center for Artificial Intelligence Research for
the Department of Education (DepEd Order No. 013, s. 2025).
https://www.deped.gov.ph/2025/04/29/april-29-2025-do-013-s-2025-establishment-of-the-center-for-
artificial-intelligence-research-for-the-department-of-education/

Department of Education. (2026a, February 20). Foundational guidelines on artificial intelligence (A1) in basic
education (DepEd Order No. 003, s. 2026). https://www.deped.gov.ph/category/issuances/deped-orders/

Department of Education. (2026b, January 9). Future-ready EducAltion: PBBM, Angara naglunsad ng Al
program para suportahan ang mga guro at mag-aaral. https://www.deped.gov.ph/2026/01/09/future-
ready-educaition-pbbm-angara-naglunsad-ng-ai-program-para-suportahan-ang-mga-guro-at-mag-aaral/

DiCicco-Bloom, B., & Crabtree, B. F. (2006). The qualitative research interview. Medical Education, 40(4), 314—
321. https://doi.org/10.1111/j.1365-2929.2006.02418.x

Dobrescu, P., Durach, F., & Vladu, L. (2025). Al use in education: Insights for the mitigation of risks. INTED2025
Proceedings, 4124—4130. https://doi.org/10.21125/inted.2025.1045

Duan, H., & Zhao, W. (2024). The effects of educational artificial intelligence-powered applications on teachers’
perceived autonomy, professional development for online teaching, and digital burnout. The
International Review of Research in Open and Distributed Learning, 25(3), 57-76.
https://doi.org/10.19173/irrodl.v25i3.7659

Eden, C. A., Chisom, O. N., & Adeniyi, I. S. (2024). Integrating Al in education: Opportunities, challenges, and
ethical considerations. Magna Scientia Advanced Research and Reviews, 10(2), 6-13.
https://doi.org/10.30574/msarr.2024.10.2.0039

Edwards, B. 1., & Cheok, A. D. (2018). Why not robot teachers: Artificial intelligence for addressing teacher
shortage. Applied Artificial Intelligence, 32(4), 345-360.
https://doi.org/10.1080/08839514.2018.1464286

Embang, S. I., Mangubat, M. A., Manait, K. R., & Marianito, L. J. M. (2025). Learning gaps in science education
through Al: Scale development among junior high school students in a laboratory high school. Journal
of Interdisciplinary Perspectives, 3(10), 255-267. https://doi.org/10.69569/jip.2025.606

Espina-Romero, L., Norofio Sanchez, J. G., Rojas-Cangahuala, G., Palacios Garay, J., Parra, D. R., & Rio
Corredoira, J. (2023). Digital leadership in an ever-changing world: A bibliometric analysis of trends
and challenges. Sustainability, 15(17), 13129. https://doi.org/10.3390/sul51713129

Fitria, T. N. (2021). Artificial intelligence (Al) in education: Using Al tools for teaching and learning process.
Prosiding Seminar Nasional & Call for Paper STIE AAS, 4(1), 134-147. https://prosiding.stie-
aas.ac.id/index.php/prosenas/article/view/106

Page | 173


https://doi.org/10.1109/ACCESS.2020.2988510
https://doi.org/10.12691/education-14-3-3
https://doi.org/10.5281/zenodo.15902950
https://doi.org/10.3102/00028312241248514
https://doi.org/10.3390/educsci15010032
https://doi.org/10.53761/1.17.5.6
https://doi.org/10.1186/s43031-025-00143-x
https://www.deped.gov.ph/2025/04/29/april-29-2025-do-013-s-2025-establishment-of-the-center-for-artificial-intelligence-research-for-the-department-of-education/
https://www.deped.gov.ph/2025/04/29/april-29-2025-do-013-s-2025-establishment-of-the-center-for-artificial-intelligence-research-for-the-department-of-education/
https://www.deped.gov.ph/category/issuances/deped-orders/
https://www.deped.gov.ph/2026/01/09/future-ready-educaition-pbbm-angara-naglunsad-ng-ai-program-para-suportahan-ang-mga-guro-at-mag-aaral/
https://www.deped.gov.ph/2026/01/09/future-ready-educaition-pbbm-angara-naglunsad-ng-ai-program-para-suportahan-ang-mga-guro-at-mag-aaral/
https://doi.org/10.1111/j.1365-2929.2006.02418.x
https://doi.org/10.21125/inted.2025.1045
https://doi.org/10.19173/irrodl.v25i3.7659
https://doi.org/10.30574/msarr.2024.10.2.0039
https://doi.org/10.1080/08839514.2018.1464286
https://doi.org/10.69569/jip.2025.606
https://doi.org/10.3390/su151713129
https://prosiding.stie-aas.ac.id/index.php/prosenas/article/view/106
https://prosiding.stie-aas.ac.id/index.php/prosenas/article/view/106

Flores, G. T. (2025). Adoption and implementation of artificial intelligence in education: Insights from science
teachers. In 2025 11th International Conference on Education and Technology (ICET) (pp. 259-262).
IEEE. https://doi.org/10.1109/ICET67257.2025.11290822

Garcia, R., Fojas, J. G., Formanes, J. N., Garcia, D., Habol, C., & Orapa, L. (2025). Perspective of science
educators and students on the use of ChatGPT: A study of artificial intelligence. International Journal
of Technology in Education and Science, 9(4), 474—491. https://doi.org/10.46328/ijtes.649

Gibson, R. (2023, August 14). 10 ways artificial intelligence is transforming instructional design. EDUCAUSE
Review. https://er.educause.edu/articles/2023/8/10-ways-artificial-intelligence-is-transforming-
instructional-design

Gonzalez-Calatayud, V., Prendes-Espinosa, P., & Roig-Vila, R. (2021). Artificial intelligence for student
assessment: A systematic review. Applied Sciences, 11(12), 5467. https://doi.org/10.3390/app11125467

Harry, A., & Sayudin, S. (2023). Role of Al in education. Interdiciplinary Journal and Hummanity, 2(3), 260—
268. https://doi.org/10.58631/injurity.v2i3.52

Heeg, D. M., & Avraamidou, L. (2023). The use of artificial intelligence in school science: A systematic literature
review. Educational Media International, 60(2), 125-150.
https://doi.org/10.1080/09523987.2023.2264990

Hutson, J., Jeevanjee, T., Vander Graaf, V., Lively, J., Weber, J., Weir, G., Arnone, K., Carnes, G., Vosevich, K.,
Plate, D., Leary, M., & Edele, S. (2022). Artificial intelligence and the disruption of higher education:
Strategies  for integrations across disciplines. Creative Education, 13, 3953-3980.
https://doi.org/10.4236/ce.2022.1312253

Jiménez, A. F. (2024). Integration of Al helping teachers in traditional teaching roles. European Public & Social
Innovation Review, 9, 1-17. https://doi.org/10.31637/epsir-2024-664

Judijanto, L. (2025). Beyond access: Cultural, ethical, and infrastructural challenges of Al in marginalised
education contexts. European Journal of Contemporary Education and E-Learning, 3(6), 83-98.
https://doi.org/10.59324/ejceel.2025.3(6).07

Kashif, M., Ammar, M., Sellami, A., Chiu, T. K. F., Abbasi, S. A., & Ahmad, Z. (2025). Teachers’ perspectives
on Al integration in K—12 education: Challenges, opportunities, and preliminary assessment model—A
systematic review. Computers in the Schools, 1-27. https://doi.org/10.1080/07380569.2025.2602507

Kelley, M., & Wenzel, T. (2025). Advancing artificial intelligence literacy in teacher education through
professional partnership inquiry. Education Sciences, 15(6), 659.
https://doi.org/10.3390/educscil 5060659

Kim, N. J., & Kim, M. K. (2022). Teachers’ perceptions of using an artificial intelligence-based educational tool
for scientific writing. Frontiers in Education, 7, 755914. https://doi.org/10.3389/feduc.2022.755914

Kormos, E., & Wisdom, K. (2021). Rural schools and the digital divide: Technology in the learning experience.
Theory & Practice in Rural Education, 11(1),25-39. https://doi.org/10.3776/tpre.2021.v11n1p25-39

Kvale, S., & Brinkmann, S. (2015). InterViews: Learning the craft of qualitative research interviewing (3rd ed.).
SAGE Publications.

Kwid, G., Sarty, N., & Yang, D. (2024). A review of Al tools: Definitions, functions, and applications for K—12
education. Al Computer Science and  Robotics Technology, 3(), 1-22.
https://doi.org/10.5772/acrt.20240048

Kiling, H. K., & Kegecioglu, O. F. (2024). Generative artificial intelligence: A historical and future perspective.
Academic  Platform  Journal of Engineering and  Smart  Systems, 12(2), 47-58.
https://doi.org/10.21541/apjess. 1398155

Labrafia, J., & Rodriguez Ponce, E. (2026). Artificial intelligence and organizational learning in universities:
Decision premises, paradoxes, and institutional stability. Journal of Organizational Change
Management, 1-16. https://doi.org/10.1108/JOCM-02-2025-0157

Langreo, L. (2026). More teachers are using Al in their classrooms. Here’s why. Education Week.
https://www.edweek.org/technology/more-teachers-are-using-ai-in-their-classrooms-heres-
why/2026/01

Lee, 1., & Perret, B. (2022). Preparing high school teachers to integrate Al methods into STEM classrooms.
Proceedings of the AAAI Conference on Artificial Intelligence, 36(11), 12783-12791.
https://doi.org/10.1609/aaai.v36i11.21557

Liboon, D., Anuran, L. J., Balonsit, K., Berog, V., Destacamento, R. F., Naquita, F., & Tuando, M. A. (2026).
The future of science education: Artificial intelligence (AI) integration and student achievement.
International ~ Journal  of  Science, Technology  and  Interdisciplinary  Practices.
https://doi.org/10.69481/qeng5774

Lo, C. K. (2023). What is the impact of ChatGPT on education? A rapid review of the literature. Education
Sciences, 13(4), 410. https://doi.org/10.3390/educscil3040410

Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016). Intelligence unleashed: An argument for Al in
education. Pearson Education.

Mai, D. T. T., Da, C. V., & Hanh, N. V. (2024). The use of ChatGPT in teaching and learning: A systematic
review through SWOT analysis approach. Frontiers in  Education, 9, 13287609.
https://doi.org/10.3389/feduc.2024.1328769

Page | 174


https://doi.org/10.1109/ICET67257.2025.11290822
https://doi.org/10.46328/ijtes.649
https://er.educause.edu/articles/2023/8/10-ways-artificial-intelligence-is-transforming-instructional-design
https://er.educause.edu/articles/2023/8/10-ways-artificial-intelligence-is-transforming-instructional-design
https://doi.org/10.3390/app11125467
https://doi.org/10.58631/injurity.v2i3.52
https://doi.org/10.1080/09523987.2023.2264990
https://doi.org/10.4236/ce.2022.1312253
https://doi.org/10.31637/epsir-2024-664
https://doi.org/10.59324/ejceel.2025.3(6).07
https://doi.org/10.1080/07380569.2025.2602507
https://doi.org/10.3390/educsci15060659
https://doi.org/10.3389/feduc.2022.755914
https://doi.org/10.3776/tpre.2021.v11n1p25-39
https://doi.org/10.5772/acrt.20240048
https://doi.org/10.21541/apjess.1398155
https://doi.org/10.1108/JOCM-02-2025-0157
https://www.edweek.org/technology/more-teachers-are-using-ai-in-their-classrooms-heres-why/2026/01
https://www.edweek.org/technology/more-teachers-are-using-ai-in-their-classrooms-heres-why/2026/01
https://doi.org/10.1609/aaai.v36i11.21557
https://doi.org/10.69481/qeng5774
https://doi.org/10.3390/educsci13040410
https://doi.org/10.3389/feduc.2024.1328769

Mehdaoui, A. (2024). Unveiling barriers and challenges of Al technology integration in education: Assessing
teachers’ perceptions, readiness and anticipated resistance. Futurity Education, 4(4), 95-108.
https://doi.org/10.57125/FED.2024.12.25.06

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framework for teacher
knowledge. Teachers College Record, 108(6), 1017-1054. https://doi.org/10.1111/j.1467-
9620.2006.00684.x

Mohammed, P. S., & Watson, E. (2019). Towards inclusive education in the age of artificial intelligence:
Perspectives, challenges, and opportunities. In J. Knox, Y. Wang, & M. Gallagher (Eds.), Artificial
intelligence and inclusive education: Speculative futures and emerging practices (pp. 17-37). Springer.
https://doi.org/10.1007/978-981-13-8161-4 2

Moustakas, C. (1994). Phenomenological research methods. SAGE Publications.

Naseeb, J., & Bhatti, N. (2024). Ethical considerations of Al in educational curriculum. Multidisciplinary Journal
of Emerging Needs of Curriculum, 1(1), 30-38.
https://www.researchcorridor.org/index.php/MJENC/article/view/14

National Research Council. (2007). Taking science to school: Learning and teaching science in grades K—8. The
National Academies Press. https://doi.org/10.17226/11625

Nazaretsky, T., Bar, C., Walter, M., & Alexandron, G. (2022). Empowering teachers with Al: Co-designing a
learning analytics tool for personalized instruction in the science classroom. In LAK22: [2th
International Learning Analytics and Knowledge Conference. Association for Computing Machinery.
https://doi.org/10.1145/3506860.3506861

Nemani, S. (2025). Evaluating the impact of artificial intelligence on reducing administrative burden and
enhancing instructional efficiency in middle schools. Current Perspectives in Educational Research,
8(1), 1-16. https://doi.org/10.46303/cuper.2025.1

Nesterov, V. (2023). Integration of artificial intelligence technologies in data engineering: Challenges and
prospects in the modern information environment. Bulletin of Cherkasy State Technological University,
28(4), 82-92. https://doi.org/10.62660/2306-4412.4.2023.82-90

Nguyen, T. N. T., Lai, N. V., & Nguyen, Q. T. (2024). Artificial intelligence (Al) in education: A case study on
ChatGPT’s influence on student learning behaviors. Educational Process: International Journal, 13(2),
105-121.

Niu, S. J., Luo, J., Niemi, H., Li, X., & Lu, Y. (2022). Teachers’ and students’ views of using an Al-aided
educational platform for supporting teaching and learning at Chinese schools. Education Sciences,
12(12), 858. https://doi.org/10.3390/educscil 2120858

Nja, C. O., Idiege, K. J., Uwe, U. E., Meremikwu, A. N., Ekon, E. E., Erim, C. M., Ukah, J. U., Eyo, E. O., Anari,
M. L., & Cornelius-Ukpepi, B. U. (2023). Adoption of artificial intelligence in science teaching: From
the vantage point of the African science teachers. Smart Learning Environments, 10, 42.
https://doi.org/10.1186/s40561-023-00261-x

OECD. (2023). PISA 2022 results (Volume 1): The state of learning and equity in education. OECD Publishing.
https://doi.org/10.1787/53123881-en

OECD. (2025). Results from TALIS 2024: The state of teaching. OECD Publishing.
https://doi.org/10.1787/90d{6235-en

Olatunde-Aiyedun, T. G. (2024). Artificial intelligence (Al) in education: Integration of Al into science education
curriculum in Nigerian universities. International Journal of Artificial Intelligence for Digital, 1(1).
https://ssrn.com/abstract=4733349

Onesi-Ozigagun, O., Ololade, Y. J., Eyo-Udo, N. L., & Ogundipe, D. O. (2024). Revolutionizing education
through AI: A comprehensive review of enhancing learning experiences. International Journal of
Applied Research in Social Sciences, 6(4), 589—607. https://doi.org/10.51594/ijarss.v6i4.1011

Owoc, M. L., Sawicka, A., & Weichbroth, P. (2021). Artificial intelligence technologies in education: Benefits,
challenges and strategies of implementation. In M. L. Owoc & M. Pondel (Eds.), Artificial intelligence
for knowledge management (IFIP Advances in Information and Communication Technology, Vol. 599).
Springer. https://doi.org/10.1007/978-3-030-85001-2 4

Park, J., Teo, T. J., Teo, A. C. K., Chang, J., Huang, J., & Koo, S. (2023). Integrating artificial intelligence into
science lessons: Teachers’ experiences and views. International Journal of STEM Education, 10.
https://doi.org/10.1186/340594-023-00454-3

Parsons, B., & Curry, J. H. (2024). Can ChatGPT pass graduate-level instructional design assignments? Potential
implications of artificial intelligence in education and a call to action. TechTrends, 68(1), 67-78.
https://doi.org/10.1007/s11528-023-00912-3

Pedro, F., Subosa, M., Rivas, A., & Valverde, P. (2019). Artificial intelligence in education: Challenges and
opportunities for sustainable development. UNESCO. https://hdl.handle.net/20.500.12799/6533

PhilAtlas. (n.d.). Mobo, Masbate profile. Retrieved May 2, 2026, from
https://www.philatlas.com/luzon/r05/masbate/mobo.html

Purisima, J. K. A. (2025). Dynamism and ethos of educational leaders on teachers’ motivation: A thematic
literature review in the Philippine setting. International Journal of Research Studies in Education, 14(9),
203-226. https://doi.org/10.5861/ijrse.2025.25107

Page | 175


https://doi.org/10.57125/FED.2024.12.25.06
https://doi.org/10.1111/j.1467-9620.2006.00684.x
https://doi.org/10.1111/j.1467-9620.2006.00684.x
https://doi.org/10.1007/978-981-13-8161-4_2
https://www.researchcorridor.org/index.php/MJENC/article/view/14
https://doi.org/10.17226/11625
https://doi.org/10.1145/3506860.3506861
https://doi.org/10.46303/cuper.2025.1
https://doi.org/10.62660/2306-4412.4.2023.82-90
https://doi.org/10.3390/educsci12120858
https://doi.org/10.1186/s40561-023-00261-x
https://doi.org/10.1787/53f23881-en
https://doi.org/10.1787/90df6235-en
https://ssrn.com/abstract=4733349
https://doi.org/10.51594/ijarss.v6i4.1011
https://doi.org/10.1007/978-3-030-85001-2_4
https://doi.org/10.1186/s40594-023-00454-3
https://doi.org/10.1007/s11528-023-00912-3
https://hdl.handle.net/20.500.12799/6533
https://www.philatlas.com/luzon/r05/masbate/mobo.html
https://doi.org/10.5861/ijrse.2025.25107

Ramos, M. (2025, July 10). Philippines struggling to ready underfunded schools for climate hazards. The Japan
Times. https://www.japantimes.co.jp/environment/2025/07/10/sustainability/philippines-green-schools-
climate-risks/

Ramoso, M. G. D., & Cruz, R. O. D. (2024). Adapting to the new normal: Remote teaching challenges among
educators in higher education. Eureka: Journal of Educational Research, 2(2), 98-107.
https://doi.org/10.56773/ejer.v2i2.26

Ranse, J., Arbon, P., Cusack, L., Shaban, R. Z., & Nicholls, D. (2020). Obtaining individual narratives and moving
to an intersubjective lived-experience description: A way of doing phenomenology. Qualitative
Research, 20(6), 945-959. https://doi.org/10.1177/1468794120905988

Remian, D. (2019). Augmenting education: Ethical considerations for incorporating artificial intelligence in
education  [Capstone  project, University of Massachusetts Boston].  ScholarWorks.
https://scholarworks.umb.edu/instruction_capstone/52

Republic Act No. 10173. (2012). Data Privacy Act of 2012. Official Gazette of the Republic of the Philippines.
https://www.officialgazette.gov.ph/2012/08/15/republic-act-no-10173/

Santos, Z. M. B., Cadano, K. J., Gyawali, Y. P., Alieto, E. O., & Clorion, F. D. (2024). Navigating between
conditions and convictions: Investigating the influence of socio-geographical factors on interest and
attitudes toward artificial intelligence among secondary school teachers. In S. Motahhir & B. Bossoufi
(Eds.), Digital technologies and applications: ICDTA 2024 (Lecture Notes in Networks and Systems,
Vol. 1101, pp. 168—177). Springer. https://doi.org/10.1007/978-3-031-68675-7 17

Seo, K., Tang, J., Roll, L, Fels, S., & Yoon, D. (2021). The impact of artificial intelligence on learner—instructor
interaction in online learning. International Journal of Educational Technology in Higher Education, 18,
54. https://doi.org/10.1186/s41239-021-00292-9

Sijing, L., & Lan, W. (2018). Artificial intelligence education ethical problems and solutions. In 2018 13th
International ~ Conference  on  Computer  Science &  Education  (ICCSE). 1EEE.
https://doi.org/10.1109/ICCSE.2018.8468773

Singh, A. S., & Masuku, M. B. (2014). Sampling techniques & determination of sample size in applied statistics
research: An overview. International Journal of Economics, Commerce and Management, 2(11), 1-22.
https://ijecm.co.uk/wp-content/uploads/2014/11/21131.pdf

Tang, K.-Y., Chang, C.-Y., & Hwang, G.-J. (2023). Trends in artificial intelligence-supported e-learning: A
systematic review and co-citation network analysis (1998-2019). Interactive Learning Environments,
31(4), 2134-2152. https://doi.org/10.1080/10494820.2021.1875001

The Global Statistics. (2026). Artificial intelligence (Al) wusage statistics 2026: Global Al users.
https://www.theglobalstatistics.com/artificial-intelligence-ai-usage-statistics/

Tian, Y. (2023). Limitations and advancements of Al teachers in classroom instruction. Education and Teaching
Research. http://www.fspress.net/static/upload/file/20230801/169090342171333 1.pdf

Tlili, A., Shehata, B., Adarkwah, M. A., Bozkurt, A., Hickey, D. T., Huang, R., & Agyemang, B. (2023). What if
the devil is my guardian angel: ChatGPT as a case study of using chatbots in education. Smart Learning
Environments, 10, 15. https://doi.org/10.1186/s40561-023-00237-x

Tomaskinova, J., & Tomaskin, J. (2024). Unlocking the future of education: Empowering educators with Al by
overcoming professional development challenges. [CERI2024 Proceedings, 10633-10642.
https://doi.org/10.21125/iceri.2024.2759

UNESCO. (2016). Unpacking  Sustainable Development Goal 4: Education 2030 guide.
https://unesdoc.unesco.org/ark:/48223/pf0000246300

UNESCO. (2019). Beijing consensus on artificial intelligence and education. https://unesdoc.unesco.org/

van Manen, M. (1990). Researching lived experience: Human science for an action sensitive pedagogy. State
University of New York Press.

Villanueva, J. (2025, August 20). 78% of public schools have internet connectivity: DICT chief. Philippine News
Agency. https://www.pna.gov.ph/articles/1257030

Yang, Y., & Yangiu, D. (2025). Al empowering education: Teacher role redefinition and professional
development strategies in the classroom. In 2025 5th International Conference on Artificial Intelligence
and Education (ICAIE) (pp. 613—618). IEEE. https://doi.org/10.1109/ICAIE64856.2025.11158592

Yigitcanlar, T., Agdas, D., & Degirmenci, K. (2023). Artificial intelligence in local governments: Perceptions of
city managers on prospects, constraints and choices. AI & Society, 38(3), 1135-1150.
https://doi.org/10.1007/s00146-022-01450-x

Zhai, C., Wibowo, S., & Li, L. D. (2024). The effects of over-reliance on Al dialogue systems on students’
cognitive  abilities: A systematic review. Smart Learning  Environments, 11, 28.
https://doi.org/10.1186/540561-024-00316-7

Zhang, K., & Aslan, A. B. (2021). Al technologies for education: Recent research & future directions. Computers
and Education: Artificial Intelligence, 2, 100025. https://doi.org/10.1016/j.caeai.2021.100025

Zhu, H., Sun, Y., & Yang, J. (2025). Towards responsible artificial intelligence in education: A systematic review
on identifying and mitigating ethical risks. Humanities and Social Sciences Communications, 12, 1-14.
https://doi.org/10.1057/s41599-025-05252-6

Page | 176


https://www.japantimes.co.jp/environment/2025/07/10/sustainability/philippines-green-schools-climate-risks/
https://www.japantimes.co.jp/environment/2025/07/10/sustainability/philippines-green-schools-climate-risks/
https://doi.org/10.56773/ejer.v2i2.26
https://doi.org/10.1177/1468794120905988
https://scholarworks.umb.edu/instruction_capstone/52
https://www.officialgazette.gov.ph/2012/08/15/republic-act-no-10173/
https://doi.org/10.1007/978-3-031-68675-7_17
https://doi.org/10.1186/s41239-021-00292-9
https://doi.org/10.1109/ICCSE.2018.8468773
https://ijecm.co.uk/wp-content/uploads/2014/11/21131.pdf
https://doi.org/10.1080/10494820.2021.1875001
https://www.theglobalstatistics.com/artificial-intelligence-ai-usage-statistics/
http://www.fspress.net/static/upload/file/20230801/1690903421713331.pdf
https://doi.org/10.1186/s40561-023-00237-x
https://doi.org/10.21125/iceri.2024.2759
https://unesdoc.unesco.org/ark:/48223/pf0000246300
https://unesdoc.unesco.org/
https://www.pna.gov.ph/articles/1257030
https://doi.org/10.1109/ICAIE64856.2025.11158592
https://doi.org/10.1007/s00146-022-01450-x
https://doi.org/10.1186/s40561-024-00316-7
https://doi.org/10.1016/j.caeai.2021.100025
https://doi.org/10.1057/s41599-025-05252-6

