[bookmark: _wey2ersuamjo]Teachers’ Competency on the Use of ICT in Teaching Force and Motion in the Intermediate Grades




















































Teachers’ Competency on the Use of ICT in Teaching Force and Motion in the Intermediate Grades

Lea F. Dollete1, 
[bookmark: _GoBack]1 College of Teacher Education, President Ramon Magsaysay State University - Botolan Campus, Philippines, leadollete2@prmsu.edu.ph, 09205206497, [image: Açıklama: Açıklama: orcid logo 16px]0000-0003-0765-9396


	[bookmark: 6q9fpy16wfrr][bookmark: otmlbxqd1rnt]
	
Abstract


	
	

	
	This study examined the ICT competencies of science teachers in teaching force and motion in the intermediate grades using a qualitative case study design. Data were gathered through semi-structured interviews, lesson plan analysis, and classroom observations, and were analyzed using thematic analysis guided by the TPACK framework and SAMR model. Findings revealed five major themes: ICT tools and digital resources, instructional integration of ICT, pedagogical gains, barriers to ICT use, and professional development needs. Results show that teachers commonly use ICT tools such as PowerPoint presentations, videos, and online resources; however, ICT integration remains largely teacher-centered and concentrated during lesson presentation. Lesson plans and classroom observations further indicate limited student interaction with ICT and minimal use of technology in assessment and inquiry-based activities. Overall, ICT integration was found to be at the substitution and augmentation levels of the SAMR model, reflecting partial development of Technological Pedagogical Content Knowledge (TPACK). The study concludes that while teachers possess functional ICT skills, their pedagogical application remains limited. A training intervention plan is recommended to enhance ICT integration and promote student-centered science instruction.
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Introduction

In the digital era, teachers’ competence in using Information and Communication Technology (ICT) has become a critical factor in improving the teaching and learning of science, particularly in abstract domains such as force and motion in the intermediate grades (Grades 4–6). Effective ICT integration enhances learners’ conceptual understanding and engagement by making invisible scientific phenomena more visible and interactive (Rapisura & Butron, 2018). This aligns with the United Nations Sustainable Development Goal 4 (SDG 4), which emphasizes inclusive and equitable quality education and promotes lifelong learning opportunities for all through innovative and technology-enhanced pedagogical practices (United Nations, 2015).

However, the effectiveness of ICT in science education depends not only on access to digital tools but also on teachers’ ability to integrate technology meaningfully into pedagogy and content instruction. The Technological Pedagogical Content Knowledge (TPACK) framework (Mishra & Koehler, 2006) provides a useful lens for understanding this integration, emphasizing that effective ICT-based instruction emerges from the intersection of technological knowledge (TK), pedagogical knowledge (PK), and content knowledge (CK). In science teaching, particularly in force and motion, this integration is essential for transforming abstract concepts into concrete and interactive learning experiences.

Complementing TPACK, the Substitution–Augmentation–Modification–Redefinition (SAMR) model (Puentedura, 2014) further explains the depth of ICT integration in classroom practice. While many teachers are able to use ICT at the substitution or augmentation levels—such as replacing chalkboard instruction with presentations or videos—fewer are able to progress toward modification and redefinition, where technology enables redesigned tasks and more meaningful, student-centered learning experiences. This gap highlights the difference between basic ICT use and transformative digital pedagogy.

Empirical studies support the instructional value of ICT in science education. Tools such as iPad-based applications, simulations, and virtual laboratories have been shown to enhance teachers’ ability to demonstrate force, motion, friction, and gravity, thereby improving student engagement and conceptual understanding (Kopcha et al., 2017; Hwang & Chen, 2013). Furthermore, evidence suggests that teachers with higher ICT proficiency tend to implement more innovative instructional practices, including improved lesson design, collaborative learning activities, and enhanced classroom interaction, which are associated with better student performance in physics-related topics (Olarte, 2023; Valderama et al., 2022).

In the Philippine context, ICT integration in science education is particularly important in teaching force and motion, which is a core component of the Department of Education K–12 Science Curriculum under the domain of Force, Motion, and Energy (Department of Education, 2024). These concepts are inherently abstract and require visualization tools such as animations, simulations, and digital experiments to make learning more meaningful and accessible for intermediate learners.

Despite these advancements, research indicates that many teachers still demonstrate only basic ICT competencies, with limited development in Technological Pedagogical Content Knowledge (TPACK), particularly in designing ICT-supported instruction that effectively visualizes abstract scientific concepts (Rapisura & Butron, 2018). Moreover, studies focusing specifically on intermediate-grade science education remain limited, leaving gaps in understanding how ICT competencies are enacted in actual classroom settings, especially in relation to teacher techno-efficacy, institutional support, and equitable access to digital resources (Bingcang, 2015).

In addition, persistent barriers continue to hinder effective ICT integration. These include unstable internet connectivity, insufficient training, inadequate infrastructure, and limited technical support, which affect both urban and rural schools (Olarte, 2023; Valderama et al., 2022). These constraints often restrict teachers to lower levels of ICT integration within the SAMR model, preventing the transition toward more transformative and student-centered instructional practices.
Given these gaps, there is a need to systematically assess teachers’ ICT competencies in teaching force and motion in the intermediate grades. Understanding the extent of their TPACK development and their level of ICT integration based on the SAMR model can provide a clearer picture of current instructional practices and challenges. 

Therefore, this study aims to assess the ICT competencies of teachers in teaching force and motion,  the gains and challenges, and to identify areas for improvement as baseline data in crafting ICT training intervention plan. 

Method
Research Design

This study employed a qualitative case study research design to examine the ICT competencies of science teachers in teaching force and motion in the intermediate grades. A case study design was deemed appropriate as it allows an in-depth exploration of a bounded system within its real-life context. The study specifically focused on understanding how ICT is used, integrated, and implemented in actual classroom practice.

To ensure methodological rigor, the study utilized triangulation of data sources, combining semi-structured interviews, lesson plan analysis, and classroom observations. This approach allowed for cross-validation of findings and provided a more comprehensive understanding of teachers’ ICT competencies. The findings were interpreted using the Technological Pedagogical Content Knowledge (TPACK) framework and the Substitution–Augmentation–Modification–Redefinition (SAMR) model.

Research Locale

The study was conducted in an elementary school in Zambales, Philippines. The locale was considered appropriate because this school reflects typical conditions in public education settings where ICT integration is encouraged but varies in implementation due to differences in infrastructure, teacher preparedness, and resource availability.

Participants of the Study

The participants of the study were the science teachers handling Force and Motion topics in Grades 4 to 6. A purposive sampling technique was used to select participants who met the following criteria: must have experience using ICT in teaching science lessons and must be willing to participate in interviews and classroom observation. 
 
A total of three science teachers were selected as key informants to provide rich, in-depth qualitative data. 

Research Instruments

The study utilized three primary research instruments. A semi-structured interview guide was developed to gather data on teachers’ ICT competencies, instructional practices, perceived benefits, challenges, and training needs. The guide included open-ended questions aligned with the TPACK framework. A lesson plan analysis guide which is a document analysis checklist was used to examine the teachers’ lesson plans. The analysis focused on identifying the presence of ICT tools, the integration of ICT across different lesson stages, and the alignment of ICT use with the stated learning objectives. It also examined the level of instructional design incorporating ICT, particularly how technology was planned to support teaching and learning processes. In addition, the checklist assessed evidence of student-centered ICT activities to determine whether learners were actively engaged in using technology for exploration, collaboration, or knowledge construction. Finally, the classroom observation checklist
which is a structured observation guide was used to document actual ICT implementation in classrooms. The checklist included types of ICT tools used, role of teacher during ICT integration, level of student engagement, instructional phase where ICT was applied and the level of ICT integration based on SAMR model. 

Data Gathering Procedure

The data gathering procedure followed a systematic sequence. Before data collection, permission and coordination were secured from school head to ensure proper authorization. Participants were then selected through purposive sampling based on the criteria established in the study. After selection, semi-structured interviews were conducted either face-to-face or through scheduled online meetings, and all interviews were audio-recorded with the consent of the participants. Following the interviews, participants submitted lesson plans focusing on force and motion topics for document analysis. Classroom observations were then conducted as non-participant observations during actual science lessons where ICT was used. Subsequently, all interview recordings were transcribed verbatim, and field notes and documents were systematically organized for analysis. Finally, triangulation was carried out by comparing data from interviews, lesson plans, and classroom observations to identify patterns and to strengthen the validity of the findings.

Data Analysis Technique

The study utilized thematic analysis following the framework of Braun and Clarke (2006). The process began with familiarization with the data, wherein the researcher repeatedly read the transcripts, lesson plans, and observation notes to gain an overall understanding of the content. This was followed by initial coding, where meaningful segments of data were identified and labeled. The next step involved searching for themes by grouping related codes into broader categories. These themes were then reviewed to ensure consistency and coherence across the dataset. Finally, the themes were defined and named to accurately reflect the patterns observed in the data.

To interpret the findings, the study employed two theoretical frameworks. The Technological Pedagogical Content Knowledge (TPACK) framework (Mishra & Koehler, 2006) was used to examine the integration of technological, pedagogical, and content knowledge in teachers’ instructional practices. In addition, the Substitution–Augmentation–Modification–Redefinition (SAMR) model (Puentedura, 2014) was applied to determine the level of ICT integration, ranging from basic substitution to more transformative levels such as redefinition.

Findings and Discussion 

Table 1 shows the interview findings from the participants of the study.
	
Table 1. Interview Findings
	Theme
	Key Responses from Teachers
	Interpretation

	ICT Tools and Digital Resources
	Laptop, smart TV, YouTube, DepEd Commons, interactive quizzes, smartphones for simulations
	Teachers are familiar with and actively use basic ICT tools for instruction

	Instructional Integration
	ICT used during motivation, presentation, exploration, and evaluation phases
	Teachers perceive ICT as integrated across lesson stages

	Pedagogical Gains
	ICT improves engagement, visualization of abstract concepts, and 21st-century skills
	Teachers hold positive perceptions of ICT’s instructional value

	Barriers to ICT Use
	Unstable internet, lack of localized materials, time constraints
	External and contextual factors limit ICT effectiveness

	Professional Development Needs
	Training in multimedia production, simulations, video editing, and contextualized materials
	Teachers require advanced ICT-pedagogical training



The interview findings indicate that science teachers demonstrate functional familiarity with a variety of ICT tools such as laptops, smart televisions, YouTube, DepEd Commons, interactive quizzes, and mobile-based simulations. This suggests that ICT resources are available and actively utilized in science instruction, particularly in teaching force and motion. Recent studies confirm that teachers in Philippine contexts generally possess baseline ICT competencies and are capable of integrating digital tools into classroom instruction, although often at a functional rather than transformative level (Gacayan, 2025; Cantutay et al., 2026). This indicates that although teachers demonstrate functional ICT skills, there is a need to move beyond basic tool usage toward pedagogically meaningful integration. Recent TPACK-based studies in the Philippines emphasize that effective ICT integration requires strengthening the intersection of technology, pedagogy, and content knowledge rather than focusing on technical skills alone (Siloterio & Cajandig, 2025; Gacayan, 2025).

In terms of instructional integration, teachers reported that ICT is used across different phases of instruction, including motivation, presentation, exploration, and evaluation. This reflects an awareness of ICT’s instructional potential. However, when interpreted through the Technological Pedagogical Content Knowledge (TPACK) framework, such integration often reflects partial rather than full convergence of technology, pedagogy, and content knowledge. Recent studies show that while teachers may report high confidence in ICT use, their actual classroom application still reflects uneven integration, particularly in aligning technology with pedagogy and content goals (Siloterio & Cajandig, 2025; Mercado et al., 2019). The findings suggest the need for structured professional development programs that promote progression along the SAMR continuum, particularly toward modification and redefinition levels. Current evidence shows that many teachers remain at the substitution level despite exposure to ICT tools, limiting the transformative potential of digital instruction (Lomocso & Tudlasan, 2026).

Regarding pedagogical gains, teachers emphasized that ICT improves student engagement, enhances visualization of abstract concepts such as force and motion, and supports the development of 21st-century skills. This aligns with recent findings that ICT-supported science instruction improves conceptual understanding and engagement, especially when multimedia and simulation tools are used (Hwang & Chen, 2013; Kopcha et al., 2017). However, despite these perceived benefits, recent evidence suggests that improved engagement does not always translate into higher-order cognitive learning outcomes when ICT use remains primarily teacher-directed (Valderama et al., 2022).

The identified barriers such as unstable internet connectivity, lack of localized instructional materials, and limited instructional time reflect persistent systemic challenges in ICT integration. Recent literature highlights that these constraints remain common in Philippine education settings and significantly hinder effective technology use in classrooms (Olarte, 2023; Cantutay et al., 2026). These barriers often confine teachers to lower levels of ICT use within the SAMR model, particularly substitution and augmentation, rather than enabling modification or redefinition of learning tasks (Lomocso & Tudlasan, 2026). Systemic barriers such as infrastructure limitations and lack of contextualized materials must be addressed to support sustainable ICT integration. Recent studies highlight that these structural challenges continue to be significant obstacles in both rural and urban educational settings, affecting the quality and consistency of technology-enhanced instruction (Cantutay et al., 2026; Olarte, 2023).

Finally, the expressed need for professional development in multimedia production, simulation design, video editing, and contextualized material development indicates a strong demand for capacity building. Recent studies emphasize that ICT training must go beyond technical skills and focus on pedagogical transformation aligned with TPACK development (Siloterio & Cajandig, 2025; Valderama et al., 2022). Strengthening teacher competence in this area is essential to bridge the gap between ICT access and meaningful instructional integration.


Table 2 shows the lesson plan document analysis findings. 

Table 2. Lesson Plan (Document Analysis) Findings
	Aspect Analyzed
	Evidence from Lesson Plans
	Interpretation

	ICT Tools Included
	PowerPoint presentations, videos, DepEd Commons resources
	ICT is formally included in instructional planning

	Placement in Lesson
	Mostly in motivation and presentation phases
	ICT is not deeply embedded in lesson flow

	Level of Integration
	ICT listed as instructional material rather than activity driver
	ICT is used as supplementary content support

	Student Engagement Design
	Limited ICT-based student activities (few simulations or interactive tasks)
	Lesson design remains teacher-centered

	Assessment Use of ICT
	Minimal use of ICT in evaluation or performance tasks
	ICT is not used for formative assessment




The analysis of teachers’ lesson plans shows that Information and Communication Technology (ICT) is formally included in instructional planning, primarily through PowerPoint presentations, videos, and DepEd Commons resources. This indicates that teachers recognize the importance of integrating digital tools in science instruction, particularly for abstract topics such as force and motion. However, recent literature suggests that the presence of ICT in lesson plans does not necessarily reflect meaningful pedagogical integration, but may instead indicate compliance with curriculum requirements or routine instructional practice (Olarte, 2023; Siloterio & Cajandig, 2025). This implies that ICT adoption at the planning level is present, but its depth of integration remains limited.

In terms of lesson structure, ICT is predominantly placed in the motivation and presentation phases of instruction. This suggests that technology is mainly used for introducing or explaining concepts rather than supporting inquiry, exploration, or assessment activities. Such a pattern reflects a teacher-centered instructional approach, where ICT functions primarily as a presentation tool. From a SAMR perspective, this corresponds to the substitution level, where technology replaces traditional methods without significantly changing instructional design or learning processes (Puentedura, 2014). This finding implies the need for professional development programs that encourage teachers to move beyond substitution toward higher levels of ICT integration that promote active learning and cognitive engagement.

The findings also indicate that ICT is generally treated as an instructional aid rather than a driver of learning activities. This reflects limited development of Technological Pedagogical Content Knowledge (TPACK), particularly in the integration of pedagogy and technology. Effective ICT integration requires teachers to design learning experiences where technology supports inquiry, collaboration, and problem-solving rather than merely delivering content (Gacayan, 2025; Kopcha et al., 2017). This suggests that teacher training should focus not only on technical ICT skills but also on instructional redesign that aligns technology with science pedagogy and content goals.

Furthermore, student engagement design in lesson plans is limited, with few ICT-based activities such as simulations or interactive tasks. This indicates that constructivist and learner-centered approaches are underutilized. Research shows that interactive simulations and digital tools significantly enhance understanding of physics concepts like force and motion when students actively engage in exploration and experimentation (Hwang & Chen, 2013; Valderama et al., 2022). The implication is that schools should encourage the use of ICT to facilitate experiential and inquiry-based learning rather than limiting it to teacher-led demonstrations.
Lastly, the assessment component of lesson plans shows minimal integration of ICT in formative or performance-based evaluation. This limits the potential of technology to provide immediate feedback and support data-driven instruction. Recent studies highlight that ICT-based assessments, such as online quizzes and simulation-based tasks, enhance feedback mechanisms and improve student learning outcomes (Siloterio & Cajandig, 2025). This suggests the need for schools to strengthen teachers’ capacity in designing ICT-supported assessment strategies that align with 21st-century learning outcomes.

Overall, the findings imply that while ICT is present in lesson planning, its integration remains largely surface-level and teacher-centered. To address this, targeted professional development programs should be implemented to strengthen teachers’ TPACK and support progression along the SAMR continuum from substitution toward modification and redefinition. Additionally, curriculum support systems should encourage the use of ICT not only for content delivery but also for student-centered inquiry, collaboration, and assessment. Strengthening these areas will ensure that ICT integration contributes more effectively to improving science learning outcomes, particularly in teaching force and motion in the intermediate grades.

Table 3 shows the classroom observation findings.

Table 3. Classroom Observation Findings

	Aspect Observed
	Actual Classroom Practice
	Interpretation

	ICT Tools Used
	PowerPoint presentations, video clips
	ICT is primarily used for visual presentation

	Teacher Role
	The teacher controls ICT throughout the lesson
	Instruction remains teacher-centered

	Student Interaction
	Minimal interaction with ICT tools
	ICT is not used for active learning

	Instructional Stage Use
	ICT is mainly used during the introduction and explanation
	Limited integration across lesson phases

	Learning Engagement
	Students are attentive but passive
	ICT improves attention but not active learning



The classroom observation findings reveal that ICT tools such as PowerPoint presentations and video clips are commonly used during science instruction. This indicates that teachers are able to incorporate digital resources into classroom practice, particularly for presenting lessons on force and motion. However, the observed use of ICT was primarily limited to visual presentation, suggesting that technology functions mainly as a supplementary instructional aid rather than as a transformative learning tool. Similar studies have shown that teachers frequently use ICT for demonstration and explanation purposes, but often struggle to integrate technology in ways that promote higher-order thinking and interactive learning (Olarte, 2023; Siloterio & Cajandig, 2025). This implies that while ICT access exists, deeper pedagogical integration remains limited.
The findings also show that teachers maintained full control of ICT throughout the lesson, with students having minimal opportunities to manipulate or interact with digital tools. This reflects a predominantly teacher-centered instructional approach, where learners act mainly as passive recipients of information. According to recent literature, effective ICT integration should shift classroom practices from teacher-directed instruction toward learner-centered and inquiry-based engagement (Valderama et al., 2022). From the perspective of the Technological Pedagogical Content Knowledge (TPACK) framework, this suggests that teachers possess technological knowledge but may have limited pedagogical strategies for using ICT to facilitate collaborative and student-driven learning experiences (Gacayan, 2025).
Furthermore, classroom observations revealed minimal student interaction with ICT tools, indicating that technology was not being utilized for active learning activities such as simulations, virtual experiments, or collaborative digital tasks. Research in science education emphasizes that active engagement with ICT-supported simulations significantly improves students’ understanding of abstract scientific concepts, particularly in physics topics such as force and motion (Hwang & Chen, 2013; Kopcha et al., 2017). The limited use of interactive ICT activities implies that opportunities for inquiry-based learning and conceptual exploration are not fully maximized in classroom instruction.
The observations also showed that ICT use was concentrated mainly during the introduction and explanation phases of the lesson. This suggests limited integration of technology across the entire instructional process, particularly in exploration, practice, and assessment stages. Based on the SAMR model, this pattern reflects ICT use at the substitution or augmentation level, where technology enhances presentation but does not fundamentally transform learning tasks (Puentedura, 2014). This finding implies the need for teachers to develop more advanced ICT integration strategies that support problem-solving, collaboration, and authentic scientific inquiry.
In terms of learning engagement, students appeared attentive during ICT-based instruction but remained largely passive throughout classroom activities. While multimedia presentations may capture students’ attention, recent studies suggest that attention alone does not guarantee meaningful learning or deep conceptual understanding (Cantutay et al., 2026). Effective ICT integration requires active learner participation, where students use digital tools to construct knowledge, analyze scientific phenomena, and communicate ideas (Valderama et al., 2022). This implies that teachers should be supported in designing student-centered ICT activities that encourage participation, critical thinking, and hands-on engagement.
Overall, the findings imply that ICT integration in classroom practice remains largely teacher-centered and presentation-oriented. Although teachers demonstrate the ability to use digital tools, the instructional application of ICT remains limited in terms of student interaction and transformative learning. To address this, professional development programs should focus on strengthening teachers’ TPACK competencies and helping them progress along the SAMR continuum toward modification and redefinition. Additionally, schools should encourage the use of interactive simulations, collaborative digital tasks, and ICT-supported inquiry activities to promote active learning and deeper understanding of force and motion concepts in the intermediate grades.
Table 4 shows the proposed training intervention plan for enhancing teachers’ ICT Competencies in teaching force and motion.
Table 4. Proposed Training Intervention Plan for Enhancing Teachers’ ICT Competencies in Teaching Force and MotionTop of Form
Bottom of Form

	Identified Findings/Needs
	Training Focus
	Objectives
	Proposed Activities
	Expected Outcomes
	Time Frame
	Persons Involved

	ICT use is limited to PowerPoint presentations and videos
	Advanced ICT Tools for Science Teaching
	Enhance teachers’ skills in using interactive ICT tools and simulations
	Workshop on PhET simulations, virtual labs, interactive science applications, and gamified learning tools
	Teachers can use interactive ICT tools beyond presentation-based instruction
	2 days
	ICT Coordinator, Science Supervisors, Teachers

	ICT integration remains teacher-centered
	Student-Centered ICT Pedagogy
	Strengthen teachers’ ability to facilitate inquiry-based and collaborative learning using ICT
	Demonstration teaching, collaborative lesson planning, inquiry-based digital activities
	Teachers implement learner-centered ICT strategies
	3 days
	Master Teachers, School Heads, Science Teachers

	Limited integration of ICT across lesson phases
	TPACK-Based Lesson Design
	Develop teachers’ Technological Pedagogical Content Knowledge (TPACK)
	Seminar-workshop on integrating ICT in motivation, exploration, evaluation, and assessment
	Teachers design lessons with meaningful ICT integration across all lesson stages
	2 days
	Education Program Supervisors, ICT Experts

	ICT use remains at substitution level of SAMR
	SAMR-Based Instructional Transformation
	Help teachers progress from substitution to modification and redefinition levels
	Training on redesigning science activities using SAMR framework
	Teachers create transformative and innovative ICT-supported learning tasks
	2 days
	ICT Trainers, Curriculum Specialists

	Minimal student interaction with ICT tools
	Interactive and Inquiry-Based Science Instruction
	Improve student engagement and active participation using ICT
	Simulation-based science activities, collaborative digital experiments, online inquiry tasks
	Increased student interaction and inquiry-based learning
	2 days
	Science Coordinators, ICT Facilitators

	Lack of ICT-based assessment strategies
	Digital Assessment and Feedback Tools
	Enhance teachers’ competencies in ICT-supported assessment
	Training on Google Forms, Quizizz, Kahoot, online rubrics, and formative assessment tools
	Teachers utilize ICT for assessment and immediate feedback
	1 day
	ICT Coordinator, Assessment Specialists

	Lack of localized and contextualized digital materials
	Development of Contextualized ICT Resources
	Equip teachers with skills in developing localized multimedia materials
	Workshop on contextualized video creation, interactive PowerPoint design, and localized science content development
	Teachers produce culturally relevant and contextualized ICT materials
	3 days
	Multimedia Specialists, Teachers

	Need for continuous ICT professional development
	Sustained ICT Mentoring and Coaching
	Provide continuous support for ICT integration
	Peer mentoring, Learning Action Cell (LAC) sessions, classroom coaching, and monitoring
	Sustained improvement in ICT integration practices
	Whole school year
	School Heads, Master Teachers, ICT Mentors



The proposed training intervention plan was designed based on the findings of the study, which revealed that teachers possess functional ICT competencies but demonstrate limited pedagogical integration of technology in teaching force and motion. The intervention focuses on strengthening teachers’ Technological Pedagogical Content Knowledge (TPACK) and improving their level of ICT integration based on the SAMR model.

The training plan includes capacity-building activities on interactive ICT tools, student-centered pedagogy, digital assessment strategies, and contextualized material development. It also emphasizes sustained mentoring and collaborative professional learning through Learning Action Cell (LAC) sessions and coaching activities. Through these interventions, teachers are expected to progress from basic ICT use toward more transformative and inquiry-based instructional practices that promote active learning and deeper conceptual understanding among intermediate-grade learners.

Conclusion 

The study concludes that science teachers in the intermediate grades possess basic to functional ICT competencies in teaching force and motion. Teachers commonly use ICT tools such as PowerPoint presentations, videos, and online resources to support instruction and improve student engagement. However, ICT integration remains largely teacher-centered and is mostly applied during lesson presentation rather than in interactive and inquiry-based learning activities.

Also, ICT use is generally limited to the substitution and augmentation levels of the SAMR model, indicating partial development of teachers’ Technological Pedagogical Content Knowledge (TPACK). Furthermore, barriers such as unstable internet connectivity, lack of localized materials, and limited professional training hinder effective ICT integration. Therefore, there is a need for targeted training interventions to strengthen teachers’ ICT pedagogical competencies and promote more student-centered and transformative science instruction.

Recommendations

Based on the findings and conclusions of the study, the following recommendations are proposed:

1. Schools and educational authorities should implement sustained training programs that focus on the integration of technology, pedagogy, and content knowledge to help teachers effectively use ICT in teaching force and motion.
2. Teachers should be encouraged and guided to move beyond substitution-level ICT use toward modification and redefinition by designing interactive, inquiry-based, and collaborative digital learning activities.
3. Science teachers should integrate simulations, virtual experiments, and interactive digital tasks that actively engage learners in exploration, problem-solving, and scientific inquiry.
4. Schools should strengthen internet connectivity, provide adequate ICT resources, and establish technical support systems to ensure effective and uninterrupted ICT integration in classroom instruction.
5. Teachers should be supported through workshops and collaborative projects in creating culturally responsive and localized ICT materials appropriate for intermediate-grade learners.
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