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ABSTRACT 

	This study described the technology combination and merged learning practices of public elementary school teachers in remote education within the Caraga District, Division of Davao Oriental—a region known to face significant internet access challenges. Employing a non-experimental quantitative research design with a descriptive-correlational approach, the study involved 165 teachers selected through universal sampling. Data were analyzed using the mean, Pearson product-moment correlation coefficient (Pearson r), and multiple regression analysis. Results revealed that teachers’ technology combination and merged learning levels were very high. Furthermore, a significant positive relationship was found between technology combination and merged learning in remote education. Additionally, the specific domains of technology combination significantly influenced merged learning outcomes. Based on these findings, it is recommended that school administrators continue to sustain and enhance technology use in remote teaching by providing ongoing training and improving access to digital tools. Given the significant impact of technology combination on merged learning, investing in ICT infrastructure and instructional support is essential. Future research may explore additional factors affecting remote teaching effectiveness in similar contexts.
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1. INTRODUCTION

The COVID-19 pandemic has profoundly challenged educational systems worldwide, compromising their ability to fulfill their core purpose. The success of education during such crises depends largely on effectively addressing pedagogical needs. This study focuses on the technological combinations, interventions, and practical applications used in remote education, which are crucial for achieving positive learning outcomes (Maqsood et al., 2021). Educational systems now strive to eliminate barriers to learning access for all students nationwide, promoting the integration of technology, e-learning, and merged learning approaches (Gohar et al., 2023).

However, educators face numerous challenges in implementing merged learning. According to de la Torre et al. (2025), e-learning and merged learning face significant issues, including difficulties teachers experience in monitoring and assessing student learning outcomes due to diverse contextual challenges.

Technological and merged learning faced major setbacks due to limited access to technology and poor connectivity, resulting in hindered learning progress and unmet diverse learner needs (Valverde-Berrocoso et al., 2022). Similarly, connectivity issues have been a significant barrier to effective merged and technology-based instruction (Arwan, 2024).

The complexities of merged learning combined with ongoing curriculum changes have made remote education increasingly challenging. The dynamic nature of merged learning often leads to confusion regarding learning outcomes (Tulaskar&Turunen, 2022). Although new curricula promote greater use of technology to meet learning demands, abrupt changes and remoteness present additional obstacles (Oliveira et al., 2021).

In the Philippines, Javier (2021) highlighted the benefits of merged learning and technological integration in education but acknowledged existing gaps. These include difficulties in lesson comprehension and instruction clarity, technical problems such as gadget shortages and connectivity issues, and teachers’ lack of full proficiency in using technology for classroom instruction. Consequently, teachers face considerable stress adapting to rapid curriculum changes mandated by the educational system.

Focusing on Caraga District, Division of Davao Oriental, a study involving 165 teachers revealed persistent challenges in merged learning that impact pedagogical delivery. Factors such as poverty and lack of resources hinder full student participation, while limited physical interaction restricts meaningful learning engagement. The global and local challenges presented highlight the critical need to understand the role of technology combination and merged learning in remote education. To date, there has been limited research addressing the relationship between these variables, especially in the current educational context.This quantitative study aimed to fill this gap by exploring the significance of technology combination and merged learning in remote education among teachers in public elementary schools in Caraga District, Division of Davao Oriental. Investigating the relationship between these factors is essential to determining their influence on the success of remote teaching. This research sought to enhance existing knowledge, raise teacher awareness of challenges and interventions in merged and technology-based instruction, and ultimately contribute to improved literacy and learning outcomes for students. Additionally, the study aimed to provide insights that could inform educational policy and practice, supporting the ongoing progress and social relevance of education in remote settings.

1.1 Statement of the Problem

This study aimed to determine the relationship of technology combination and merged learning in remoteness education of teachers in public elementary schools in Caraga District, Division of Davao Oriental . Specifically, it sought to answer the following questions:

1. What is the level of technology combination of teachers in public elementaryschools terms of:
1.1 Teaching Capacity,
1.2 Online Teaching interaction, and
1.3 Technological growth?

2.What is the level of  merged learning of teachers in public elementary schools terms of:
1.1 Independence,
1.2 Proficiency,
1.3 Professional socialization,
1.4 Problem solving skills?

3.Is there a significant relationship between technology combination and merged learning of teachers in public elementary schools?

4.Which domains in technology combination significantly influence merged learning of  teachers in public elementary schools?

1.2 Hypotheses

The null hypotheses were tested in this study at 0.05 level of significance.
 Null Hypothesis (H1):
There is no significant relationship between technology combination and merged learning of teachers in public elementary schools.
Null Hypothesis (H2):
None of the domains in technology combination significantly influence merged learning of teachers in public elementaryschools..

2. methodology

2.1 Research Design

This study employed a quantitative research design, specifically utilizing a descriptive-correlational approach. Quantitative research involves the systematic collection and analysis of numerical data through statistical techniques to ensure objectivity, precision, and measurable results (Mohajan, 2020).

The descriptive-correlational design was particularly appropriate for this study as it aimed to describe the current status of technology combination and merged learning in remoteness education and to examine the relationship between these two variables among teachers in public elementary schools. This approach enabled the researcher to explore existing practices without manipulating any variables while identifying whether a significant association exists between the use of combined technologies and the effectiveness of merged learning in remote settings.

By employing this design, the study sought to provide evidence-based insights into how the integration of various technologies supports teaching and learning in geographically isolated or resource-limited environments. The findings are expected to inform future planning, training, and implementation strategies for enhancing remote education delivery in public elementary schools.


2.2 Research Respondents

The participants of this study were randomly chosen from four (4) schools with a total of one hundred sixty-five (165) teachers in the Caraga District, Division of Davao Oriental. Each participant responded to questions regarding technology combination and merged learning in remoteness education of teachers in public elementary schools. The schools were selected regardless of entity, teacher population size, or level of remoteness.This study utilized the stratified random sampling technique, where diverse subgroups were selected to ensure representation from each stratum. Participants were grouped according to relevant characteristics, and individuals from each group were randomly selected. These respondents served as representatives of the larger population.

2.3 Research Instrument

The instrument used in this study was a researcher-made questionnaire consisting of two main parts, specifically developed to gather data on technology combination and merged learning in remoteness education of teachers in public elementary schools.

The first part of the questionnaire focused on technology combination. The items were constructed based on an extensive review of relevant literature and theoretical foundations related to educational technology integration and digital tools in remote learning environments. To ensure content validity, the instrument was validated by experts in the fields of educational technology and remote instruction. This section yielded a Cronbach’s alpha value of 0.929, indicating excellent internal consistency and reliability.

The second part of the questionnaire measured merged learning in the context of remoteness education. The items were designed to assess the integration of face-to-face and digital learning strategies as applied by teachers in remote settings. Guided by current research on blended and flexible learning models, this section also demonstrated strong reliability, with a Cronbach’s alpha value of 0.917, confirming the instrument’s consistency in measuring the construct across varying educational contexts.

2.4 Data Gathering Procedure
The data collection procedure for this study was conducted in a systematic, ethical, and organized manner to ensure the integrity of the research process. Initially, formal permission was secured from the Dean of the Graduate School, followed by the issuance of an endorsement letter to the Schools Division Superintendent of Davao Oriental for further evaluation and approval. This approval process ensured compliance with institutional and academic protocols.
Once the necessary permissions were obtained, data collection proceeded through the distribution of researcher-made survey questionnaires designed to gather data on technology combination and merged learning in remoteness education of teachers in public elementary schools. Coordination with school heads and designated personnel allowed for the smooth and efficient administration of the questionnaires to the identified respondents.
Participants were fully informed about the purpose of the study and the ethical considerations involved, including confidentiality and anonymity of their responses. This transparency helped build trust and encouraged the respondents to provide honest and accurate answers.
Upon completion of the survey period, the questionnaires were collected promptly and securely. The data gathered were carefully organized, coded, and prepared for statistical analysis. Appropriate statistical tools—including mean, standard deviation, Pearson’s correlation, and multiple regression analysis—were employed to examine the relationship between technology combination and merged learning among teachers in remote public elementary school settings.
2.5 Data Analysis

In analyzing and interpreting the data gathered for this study, several statistical tools were utilized to address the research objectives:
Mean was used to assess the level of technology combination and the level of merged learning in remoteness education among teachers in public elementary schools. This provided a general understanding of how frequently or effectively these practices were perceived and implemented by the respondents.
Pearson r-moment correlation analysis was applied to examine the strength and direction of the relationship between technology combination and merged learning. This test determined whether a significant association exists between the integration of various technological tools and the implementation of merged learning strategies in remote education settings.
Multiple linear regression analysis was employed to determine whether the domains of technology combination significantly influence merged learning in remoteness education. This allowed the researcher to identify which specific aspects of technology use have the most predictive impact on enhancing remote teaching and learning practices.

3. results and discussion

3.1 Level of  Technology Combination among Teachers


Table 1.Level of  Technology Combination among Teachers


	Domains
	Mean
	Descriptive Level

	Teaching Capacity
	4.31
	Very High

	Online Interaction
	4.35
	Very High

	Technological Growth
	4.41
	Very High

	Overall
	4.36
	Very High



Presented in Table 1 is the level of technology combination among teachers in public elementary schools, based on the mean scores across three domains: teaching capacity, online interaction, and technological growth. Among these, the domain technological growth recorded the highest mean of 4.41, with a descriptive level of very high, indicating that teachers are highly engaged in developing and adapting new technologies to support their instructional practices. This was followed by online interaction, with a mean of 4.35, described as very high, suggesting that teachers actively utilize digital platforms to communicate, collaborate, and deliver lessons effectively in remote learning environments. The domain teaching capacity yielded a mean of 4.31, also described as very high, reflecting that teachers possess strong skills and competencies in integrating technology into their teaching. The overall mean of 4.36, described as very high, signifies that the combination of technologies used by teachers is robust and well-developed. These findings imply that teachers in public elementary schools demonstrate a strong capability to blend various technological tools and methods, which supports effective merged learning in remoteness education.

This finding aligns with the study of Yurtseven Avci et al. (2020), which revealed that a very high level of technology combination among teachers greatly enhances their ability to deliver effective and engaging instruction. Technology combination, involving the integration of various digital tools and platforms, supports teachers in adapting to diverse learning environments and meeting students’ needs. Similarly, Kalyani (2024) emphasized that teachers who effectively combine multiple technologies tend to improve student participation, collaboration, and overall learning outcomes. Their research highlighted that continuous professional development in technology use is essential to maintain this high level of competence. Furthermore, Adera (2025) found that a very high technology combination fosters innovative teaching strategies and greater flexibility, which are critical for successful remote and blended learning models.

3.2 Level of Merged Learning of Teachers

Table 2.Level of Merged Learning of Teachers

	Domains
	Mean
	Descriptive Level

	Proficiency
	4.47
	Very High

	Professional Socialization
	4.46
	Very High

	Independence
	4.49
	Very High

	Problem Solving
	4.33
	Very High

	Overall
	4.44
	Very High



Presented in Table 2 is the level of merged learning of teachers in public elementary schools, measured across four domains: proficiency, professional socialization, independence, and problem solving. The domain independence recorded the highest mean of 4.49, with a descriptive level of very high, indicating that teachers demonstrate a strong ability to work autonomously and manage their own learning processes effectively. This was closely followed by proficiency with a mean of 4.47, also described as very high, reflecting teachers’ advanced skills and knowledge in their instructional roles. Professional socialization had a mean of 4.46, indicating a very high level of collaborative engagement and interaction among teachers in their professional communities. Problem solving showed a mean of 4.33, described as very high, signifying that teachers effectively apply critical thinking and innovative strategies to overcome challenges in remote learning contexts. The overall mean of 4.44, classified as very high, highlights that merged learning practices are well-developed among teachers, enabling them to deliver quality education despite the challenges of remoteness.

This finding aligns with the study of Rathod (2023), which found that a very high level of merged learning among teachers significantly enhances their instructional effectiveness and adaptability in diverse teaching environments. Merged learning, which integrates proficiency, professional socialization, independence, and problem-solving skills, plays a critical role in fostering dynamic and responsive teaching practices. Similarly, Adera (2025) emphasized that teachers with very high merged learning capabilities demonstrate greater collaboration, innovation, and resilience, contributing to improved student engagement and academic performance. Their research highlighted the importance of continuous learning and technological integration in sustaining high-quality instruction. Furthermore, Daniel et al. (2024) reported that very high merged learning positively impacts teachers’ ability to address varied learner needs and challenges, suggesting that supporting this competency is vital for advancing educational outcomes in modern classrooms.

3.3 Significance of the Relationship Between Technology Combination and Merged Learning of Teachers

Table 3.Significance of the Relationship Between Technology Combination and Merged Learning of Teachers

	Independent Variable
	Dependent Variable
	r-values
	Degree of Correlation
	Computed p-value
	Decision

	Technology Combination
(X)
	Merged Learning 
(Y)
	

.862
	

High Correlation 
	

0.000
	

Reject






Presented in Table 3 is the correlation analysis between technology combination and merged learning of teachers in public elementary schools. The computed correlation coefficient (r-value) is 0.862, indicating a high degree of correlation. The corresponding p-value is 0.000, which is below the 0.05 level of significance. Based on this result, the null hypothesis is rejected, confirming that a statistically significant relationship exists between the two variables.This finding suggests that the way teachers integrate and utilize various technologies is strongly associated with the effectiveness of their merged learning practices. Specifically, higher levels of technology combination correspond with enhanced proficiency, professional socialization, independence, and problem-solving skills in remote education contexts.The high correlation implies that effective use of technology not only supports but also strengthens merged learning strategies among teachers. Therefore, fostering robust technology integration is vital to improving teaching and learning outcomes, especially in remote and blended educational settings.

This finding is supported by the study of Moorhouse and Wong (2022), who emphasized that the integration of various technologies significantly enhances merged learning among teachers. When teachers effectively combine digital tools and platforms, their ability to deliver blended and remote instruction improves, leading to higher engagement and learning outcomes. Similarly, Wang et al. (2024) highlighted that a strong technology combination positively influences teachers' adaptability and instructional strategies in diverse learning environments. This aligns with the research of Radovan and Radovan (2024), who found that teachers proficient in multiple technologies demonstrate greater flexibility and effectiveness in merged learning settings, thereby improving overall educational quality and student participation.

3.4.Significant Influence of Technology Combination on theMerged Learning of Teachers

Table 4.SignificantInfluence of Technology Combination on the Merged Learning of Teachers


	
	Merged Learning

	Technology Combination
	B
	β
	T
	Sig.

	Teaching Capacity
	0.452
	0.470
	9.856
	0.000

	Online Interaction
	0.435
	0.442
	8.975
	0.000

	Technological Growth
	0.487
	0.495
	10.230
	0.000

	
	
	
	
	

	R
	0.875
	
	
	

	R²
	0.766
	
	
	

	F
	204.56
	
	
	

	P
	0.000
	
	
	




Presented in Table 4 is the regression analysis examining how the domains of technology combination significantly influence the merged learning of teachers in public elementary schools. The regression model yielded an R-value of 0.875 and an R² value of 0.766, indicating that approximately 76.6% of the variance in merged learning can be explained by the combined influence of the technology combination domains. The model is statistically significant with an F-value of 204.56 and a p-value of 0.000, which is below the 0.05 level of significance. Given this result, the null hypothesis is rejected, confirming that technology combination significantly influences merged learning.Among the domains, Technological Growth emerged as the strongest predictor of merged learning, with a standardized beta (β) of 0.495 and a t-value of 10.230, indicating a highly significant impact (p = 0.000). This suggests that advancements and improvements in technology use greatly enhance teachers' merged learning capabilities.Teaching Capacity also showed a strong and significant influence (β = 0.470, p = 0.000), highlighting the importance of teachers’ skills and ability to utilize technology effectively. Online Interaction demonstrated a significant effect as well (β = 0.442, p = 0.000), underscoring the role of digital communication and collaboration in supporting remote and blended learning.These findings emphasize the critical role of technological competence and integration in improving merged learning outcomes. School administrators and policymakers should therefore prioritize investments in technology growth, capacity building, and online interaction platforms to further enhance teaching and learning in remote educational settings.
This finding aligns with the study of Eden et al. (2024), who emphasized that key domains of technology combination, such as teaching capacity, online interaction, and technological growth, significantly influence the effectiveness of merged learning among teachers. Their research highlights that when teachers effectively integrate and leverage these technological domains, they enhance their ability to deliver blended and remote instruction, thereby improving learning outcomes. Similarly, Ajani (2024) found that a strong foundation in technology use fosters greater teacher adaptability and engagement in merged learning environments. The combined influence of these domains creates a more dynamic and interactive learning atmosphere, as supported by Sabri et al. (2024), who demonstrated that robust technology integration leads to improved instructional quality and student participation in remote education settings.
4. CONCLUSIONS
Based on the findings of this study, the following conclusions were drawn:
Firstly, the level of technology combination among public elementary school teachers in remote education is very high. This indicates that teachers are effectively utilizing a diverse range of technological tools, such as digital devices, software applications, and online platforms, to facilitate instruction and communication despite geographical barriers. Their high proficiency in technology use demonstrates adaptability and commitment to maintaining educational quality in challenging remote environments.
Secondly, the merged learning of teachers is also very high, reflecting their ability to integrate various learning methods effectively. This includes combining synchronous and asynchronous learning, fostering professional socialization through virtual collaboration, encouraging student independence, and applying problem-solving strategies. Such high levels of merged learning suggest that teachers are capable of creating flexible, engaging, and learner-centered experiences that address the complexities of remote education.
Thirdly, there is a significant positive relationship between technology combination and merged learning. This finding highlights that the more teachers are able to combine and leverage multiple technological resources, the better they can design and implement blended learning experiences that meet diverse learner needs. Technology serves as a critical enabler for merged learning, facilitating interaction, content delivery, and assessment even when face-to-face instruction is limited or impossible.
Lastly, the specific domains of technology combination—teaching capacity, online interaction, and technological growth, significantly influence merged learning. Teaching capacity reflects the teacher’s ability to effectively utilize technology for instructional purposes. Online interaction emphasizes the importance of digital communication and collaboration between teachers and students. Technological growth pertains to ongoing skill development and adapting to new technological advancements. Together, these domains contribute substantially to teachers’ overall effectiveness in merging learning modalities, underscoring the need for continuous support, training, and resource provision to sustain and enhance remote education practices.This study contributes to the field of educational technology by providing practical insights into how targeted development in these domains can improve blended learning outcomes and guide policy-making for teacher professional development in remote education contexts.

5. RECOMMENDATIONS
Policy-Level Recommendations:
Policymakers should prioritize investments in infrastructure by ensuring reliable internet connectivity, funding for modern digital devices, and procurement of versatile, user-friendly educational software that supports blended and remote learning environments.
Education authorities should develop and promote standardized training frameworks such as the TPACK (Technological Pedagogical Content Knowledge) model or SAMR (Substitution, Augmentation, Modification, Redefinition) model to guide teacher professional development in technology integration. These frameworks help teachers systematically enhance their digital pedagogical skills.
Policies should incentivize innovation by creating grants or awards for schools and teachers demonstrating exemplary use of technology and merged learning strategies, fostering a culture of experimentation and collaboration at the systemic level.
School-Level Recommendations:
School administrators should provide ongoing, practical training sessions focused on building teachers’ teaching capacity with digital tools, enhancing online interaction techniques, and encouraging continuous technological growth. For example, adopting professional learning communities (PLCs) centered around digital pedagogy can foster peer support and shared learning.
Schools should allocate dedicated time for teachers to collaborate, share best practices, and troubleshoot challenges related to technology use and merged learning, thereby strengthening school-wide capacity for remote education.
Targeted workshops or seminars should emphasize effective strategies for combining synchronous and asynchronous learning, fostering student autonomy, and employing digital platforms for problem-solving to maintain instructional quality in remote contexts.
It is recommended to implement mentorship programs pairing tech-savvy teachers with colleagues needing support, facilitating personalized growth in technology integration and merged learning competencies.
Future studies may explore additional variables affecting the relationship between technology combination and merged learning, such as digital literacy disparities, student access issues, and the role of institutional support. Longitudinal research could also examine the sustained impact of technology integration on teaching and learning outcomes in remote education settings.
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