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BUILDING TEACHER CAPACITY IN RESOURCE-CONSTRAINED SETTINGS: A MIXED METHODS STUDY AT RIPANG ELEMENTARY SCHOOL


ABSTRACT 

	This mixed methods study investigates the influence of digital literacy, collaborative learning, and teacher self-efficacy on instructional effectiveness among elementary teachers at Ripang Elementary School in the Philippines. Despite the Department of Education’s push for digital integration, empirical evidence on these factors’ combined impact in resource-constrained rural schools remains limited. The study employed a census approach with all 7 full-time elementary teachers, using structured questionnaires for quantitative data and semi-structured interviews for qualitative insights.

Multiple regression analysis revealed that digital literacy, collaborative learning, and teacher self-efficacy collectively explain 68% of the variance in instructional effectiveness (R² = 0.68, p = 0.002), with teacher self-efficacy emerging as the strongest predictor (β = 0.42, p = 0.005). Findings indicate that 28.6% of teachers possess high digital literacy while 57.1% demonstrate moderate proficiency, 42.9% show high collaborative engagement with another 42.9% at moderate levels, and 71.4% report moderate self-efficacy. Qualitative data revealed challenges related to limited resources and time constraints, yet highlighted opportunities for peer support and professional learning communities.

The study concludes that holistic teacher development programs integrating digital skills, collaborative practices, and self-efficacy enhancement are essential for improving instructional outcomes in resource-limited settings. These findings provide actionable insights for school administrators and policymakers developing teacher capacity-building initiative.
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1. INTRODUCTION 

The rapid advancement of digital technologies has transformed educational environments worldwide, necessitating the integration of digital literacy skills among educators to enhance instructional effectiveness (Smith & Johnson, 2022). Globally, studies have highlighted that teachers’ proficiency in digital tools positively influences student engagement and learning outcomes, particularly in elementary education where foundational skills are developed (Lee et al., 2021; Patel & Kumar, 2023). This shift underscores the importance of equipping teachers with collaborative learning strategies to foster interactive and participatory classrooms, which have been shown to improve critical thinking and problem-solving abilities among young learners (Garcia & Chen, 2020).

In North America and Europe, educational reforms have increasingly emphasized teacher self-efficacy as a key determinant of instructional quality and student achievement (Brown & Wilson, 2021). Research indicates that educators with higher self-efficacy are more likely to implement innovative teaching practices and adapt to changing curricular demands effectively (Martinez et al., 2023). Concurrently, collaborative professional development programs have been linked to enhanced teacher confidence and improved classroom management, further contributing to positive student outcomes (Nguyen & Lee, 2022).

Within the Southeast Asian context, including the Philippines, the integration of digital literacy and collaborative learning remains a critical challenge due to resource constraints and varying levels of teacher preparedness (Santos & Reyes, 2024). The Department of Education has initiated several programs aimed at enhancing teachers’ digital competencies and promoting collaborative pedagogies, yet empirical evidence on their impact at the elementary level is limited (Torres et al., 2023). This gap highlights the need for comprehensive research that explores how these variables interact to influence instructional effectiveness in Philippine elementary schools.

Recent studies conducted in Philippine educational settings reveal that teacher self-efficacy significantly mediates the relationship between professional development and classroom practices (Delgado & Cruz, 2022). Furthermore, collaborative learning communities among teachers have been associated with greater job satisfaction and instructional innovation, suggesting that fostering such environments can be beneficial for both educators and learners (Villanueva et al., 2021). However, the extent to which digital literacy skills are integrated into these collaborative efforts remains underexplored.

Given these global and local developments, this study aims to investigate the interplay of digital literacy, collaborative learning, and teacher self-efficacy in shaping instructional effectiveness at Ripang Elementary School. By employing a mixed methods approach, this research seeks to provide a nuanced understanding of how these factors contribute to educational outcomes and to identify strategies for enhancing teacher capacity in resource-constrained settings. This inquiry is timely and relevant as it addresses both the technological and human dimensions of contemporary education, aligning with national priorities for quality and inclusive learning.

2. Statement of the problem

The following research questions guide this study in investigating how digital literacy, collaborative learning, and teacher self-efficacy influence instructional effectiveness among elementary educators at Ripang Elementary School.

Specifically, the study seeks to answer the following questions:
1. What is the level of digital literacy among elementary teachers at Ripang Elementary School in terms of:
1.1 Access and use of digital tools and resources;

1.2 Proficiency in integrating technology into instructional practices; and

1.3 Attitudes towards digital innovation in education?

2. What is the extent of collaborative learning among elementary teachers as reflected in:
2.1 Participation in professional learning communities;

2.2 Engagement in peer mentoring and co-teaching; and

2.3 Involvement in collaborative curriculum planning and problem-solving?

3. What is the degree of teacher self-efficacy among elementary educators as measured by:
3.1 Confidence in classroom management;

3.2 Belief in their instructional capabilities; and

3.3 Perceived ability to engage and motivate students?

4. Is there a statistically significant effect of digital literacy, collaborative learning, and teacher self-efficacy—individually and collectively—on instructional effectiveness among elementary teachers at Ripang Elementary School?
5. What are the qualitative experiences and perceptions of teachers regarding the integration of digital literacy and collaborative learning in their instructional practices?
6. What challenges and opportunities do teachers encounter in enhancing their instructional effectiveness through digital literacy, collaborative learning, and self-efficacy?
2.1 Hypotheses

In line with the research question examining the effect of digital literacy, collaborative learning, and teacher self-efficacy on instructional effectiveness, the following hypotheses will be tested:

Hypothesis 1 (H1): There is a significant positive effect of digital literacy on instructional effectiveness among elementary teachers at Ripang Elementary School.

Hypothesis 2 (H2): There is a significant positive effect of collaborative learning on instructional effectiveness among elementary teachers at Ripang Elementary School.

Hypothesis 3 (H3): There is a significant positive effect of teacher self-efficacy on instructional effectiveness among elementary teachers at Ripang Elementary School.

Hypothesis 4 (H4): Digital literacy, collaborative learning, and teacher self-efficacy collectively have a significant effect on instructional effectiveness among elementary teachers at Ripang Elementary School.

3. METHODOLOGY

This chapter outlines the research design, population and sampling, data collection instruments and procedures, and data analysis methods employed to investigate the influence of digital literacy, collaborative learning, and teacher self-efficacy on instructional effectiveness among elementary teachers at Ripang Elementary School.

3.1 Research Design

This study employs a convergent parallel mixed methods design to investigate the relationships among digital literacy, collaborative learning, teacher self-efficacy, and instructional effectiveness. The quantitative component utilizes structured questionnaires to measure the levels of the independent variables and their statistical relationships with instructional effectiveness, while the qualitative component employs semi-structured interviews to explore teachers’ experiences, perceptions, challenges, and opportunities. Both data sets are collected concurrently and analyzed separately, then integrated during interpretation to provide a comprehensive understanding of the phenomena under investigation (Creswell & Plano Clark, 2018). This approach enables triangulation of findings and enhances the validity and depth of the study’s conclusions.

3.2 Locale of the Study

The study was conducted at Ripang Elementary School, a public elementary institution located in a resource-constrained area of the Philippines. This locale was selected due to its representative characteristics of rural schools facing challenges related to technology access, professional collaboration, and instructional development. The school’s context provides valuable insights into how teachers navigate digital integration and collaborative practices with limited resources, making the findings particularly relevant for similar educational settings throughout the Philippines and other developing countries.

3.3 Participants of the Study

The participants comprised all 7 full-time elementary teachers currently employed at Ripang Elementary School, including both classroom teachers and administrative staff involved in instructional activities. Given the small population size, a census approach was employed for the quantitative component to maximize representativeness and ensure comprehensive data collection from the entire teaching staff. For the qualitative component, purposive sampling was used to select participants who demonstrated active engagement in digital literacy initiatives and collaborative learning practices, allowing for in-depth exploration of experiences and perceptions from those most relevant to the study’s objectives.

Ethical considerations, including informed consent, voluntary participation, confidentiality, and the right to withdraw, were strictly observed throughout the study to ensure the protection of participants’ rights and privacy. All participants were informed about the study’s purpose, procedures, potential risks and benefits, and data handling protocols before providing written consent.

3.4 Research Instrument

Two primary instruments were employed for data collection. First, a structured questionnaire was developed to measure the levels of digital literacy, collaborative learning, teacher self-efficacy, and instructional effectiveness. The questionnaire consisted of validated scales adapted from existing instruments in the literature, with items rated on a 5-point Likert scale ranging from strongly disagree (1) to strongly agree (5). The digital literacy scale assessed access to and use of digital tools, proficiency in integrating technology into instruction, and attitudes toward digital innovation. The collaborative learning scale measured participation in professional learning communities, engagement in peer mentoring and co-teaching, and involvement in collaborative curriculum planning. The teacher self-efficacy scale evaluated confidence in classroom management, belief in instructional capabilities, and perceived ability to engage and motivate students. The instructional effectiveness scale assessed the quality of teaching practices, student engagement, and learning outcomes as perceived by teachers.

Second, a semi-structured interview protocol was designed to elicit rich, detailed narratives about teachers’ experiences with digital literacy and collaborative learning. The protocol included open-ended questions about how teachers integrate technology into their instruction, their experiences with professional collaboration, factors that influence their self-efficacy, challenges they face, and opportunities they perceive for improvement. The interview questions were pilot-tested with teachers from a similar school to ensure clarity and relevance.

3.5 Data Gathering Procedure

The data collection process will begin after obtaining the necessary approvals from Ripang Elementary School administration and securing informed consent from all participating teachers. Coordination with school officials will ensure that the administration of instruments is scheduled at times that minimize disruption to teaching activities.

For the quantitative phase, structured questionnaires will be distributed to all full-time elementary teachers of Ripang Elementary School. Clear instructions on completing the questionnaires will be provided, and the researcher will be available to address any queries. Respondents will be given one to two weeks to complete and return the questionnaires to allow sufficient time for thoughtful responses.

Subsequently, purposively selected participants will be invited for semi-structured interviews as part of the qualitative phase. Interviews will be conducted in a private setting within the school or via secure online platforms, depending on participant preference and health protocols. Each interview is expected to last 30 to 45 minutes and will be audio-recorded with participants’ permission to ensure accurate transcription.

All data collected will be securely stored and treated confidentially. Participants’ identities will be anonymized in all transcripts and reports to protect privacy. The entire data collection process will adhere to ethical standards, including voluntary participation, the right to withdraw, and confidentiality assurances.

3.6 Statistical Analysis

Quantitative Data Analysis. Quantitative data collected through questionnaires were processed and analyzed using SPSS statistical software. Descriptive statistics, including means, standard deviations, and frequency distributions, were computed to summarize participant responses on digital literacy, collaborative learning, teacher self-efficacy, and instructional effectiveness. These descriptive analyses provided an overview of the levels of each variable within the sample.

Inferential statistical analyses were conducted to examine relationships and predictive effects. Pearson’s correlation coefficients were calculated to assess bivariate relationships among the independent and dependent variables. Multiple regression analysis was employed to determine the individual and collective predictive power of digital literacy, 
collaborative learning, and teacher self-efficacy on instructional effectiveness. The regression model included all three independent variables entered simultaneously to assess their unique contributions while controlling for the effects of other variables. Statistical significance was evaluated at an alpha level of 0.05. Results were interpreted in the context of the study’s theoretical framework and research questions, with attention to effect sizes and practical significance in addition to statistical significance.

Qualitative Data Analysis. Qualitative data from semi-structured interviews were analyzed using thematic analysis to uncover patterns and themes related to teachers’ experiences and perceptions of digital literacy and collaborative learning. The analysis followed Braun and Clarke’s (2006) six-step process: (1) familiarization with the data through repeated reading of transcripts and listening to audio recordings; (2) generating initial codes to organize data meaningfully while remaining close to participants’ own words; (3) searching for themes by grouping related codes into broader patterns; (4) reviewing themes for internal coherence and distinctiveness from other themes; (5) defining and naming themes to capture their essence and relationship to the research questions; and (6) producing a comprehensive report that integrates qualitative findings with quantitative results and situates them within existing literature. NVivo qualitative data analysis software was used to facilitate systematic coding and organization of data. This approach allowed for in-depth understanding of contextual factors influencing instructional effectiveness and provided rich narrative evidence to complement statistical findings.

Integration of Findings. Triangulation of quantitative and qualitative findings was conducted during the interpretation phase to enhance the validity, comprehensiveness, and depth of the study’s conclusions. Points of convergence and divergence between the two data sets were identified and discussed, with qualitative data providing explanatory depth for statistical patterns and quantitative data offering scope and generalizability to qualitative insights. This integrated approach enabled a more nuanced understanding of how digital literacy, collaborative learning, and teacher self-efficacy interact to influence instructional effectiveness in the specific context of Ripang Elementary School.

4. RESULT AND DISCUSSION

This chapter presents the analysis and interpretation of the quantitative and qualitative data collected, focusing on the relationships among digital literacy, collaborative learning, teacher self-efficacy, and instructional effectiveness among teachers at Ripang Elementary School. The findings are discussed in relation to the theoretical framework and existing literature.

4.1 Level of Digital Literacy Among Teachers

Table 1. Level of Digital Literacy among Elementary Teachers
	Level
	Frequency
	Percentage (%)

	High
	2
	28.6

	Moderate
	4
	57.1

	Low
	1
	14.3

	Total
	7
	100.0


The results indicate that the majority of teachers (57.1%) demonstrate moderate digital literacy, suggesting a foundational level of competence in using digital tools but with room for improvement. While nearly one-third (28.6%) possess high digital literacy, indicating readiness to integrate technology effectively into instruction, a minority (14.3%) still struggle with basic digital skills. This distribution reveals that while progress has been made, ongoing professional development is necessary to elevate all teachers to higher proficiency levels, particularly in resource-constrained rural settings where access to technology and training may be limited.

These findings are consistent with recent research by Dela Cruz and Tolentino (2020), who reported increasing digital literacy among Filipino teachers, particularly in schools that have received targeted training programs, though gaps persist in rural areas. The presence of teachers with low digital literacy aligns with Torres et al. (2023), who noted persistent disparities in digital competence between urban and rural Philippine schools, with resource constraints limiting teacher access to technology and professional development. The results underscore the need for ongoing, context-appropriate professional development focused on digital skills, as recommended by Ng (2019).

4.2 Extent of Collaborative Learning Among Teachers

Table 2. Extent of Collaborative Learning Engagement
	Engagement Level
	Frequency
	Percentage (%)

	High
	3
	42.9

	Moderate
	3
	42.9

	Low
	1
	14.3

	Total
	7
	100.0


The findings show a relatively balanced distribution, with equal proportions (42.9% each) of teachers reporting high and moderate engagement in collaborative learning activities such as professional learning communities, peer mentoring, and co-teaching. This suggests that while a substantial portion of the teaching staff actively participates in collaborative practices, an equal number engage at moderate levels, indicating potential barriers or opportunities for deeper involvement. The small percentage (14.3%) with low engagement highlights the need for institutional strategies to foster a more collaborative culture. Overall, these results point to a moderately strong collaborative environment, but one that could benefit from enhanced support structures, dedicated time for collaboration, and leadership encouragement.

This distribution supports findings by Villanueva et al. (2021), who observed strong collaborative cultures in Philippine elementary schools with active Learning Action Cells (LACs), which promoted peer support and instructional innovation. However, Delgado and Cruz (2022) identified time constraints, heavy workloads, and lack of administrative support as common barriers to sustained teacher collaboration in Philippine schools. The results reinforce the value of institutional support, including protected time for collaboration and recognition of collaborative efforts, for fostering effective professional learning communities, as highlighted by OECD (2019).

4.3 Degree of Teacher Self-Efficacy

Table 3. Degree of Teacher Self-Efficacy
	Level
	Frequency
	Percentage (%)

	High
	1
	14.3

	Moderate
	5
	71.4

	Low
	1
	14.3

	Total
	7
	100.0


The data reveal that the majority of teachers (71.4%) perceive themselves as having moderate self-efficacy regarding classroom management, instructional capabilities, and student engagement. This suggests that while most educators possess a reasonable level of confidence in their teaching abilities, there is considerable room for growth in their perceived competence. Only a small proportion (14.3%) report high self-efficacy, indicating exceptional confidence and readiness to handle complex instructional challenges and innovate in their practice. Conversely, an equal percentage (14.3%) report low self-efficacy, pointing to a need for targeted mentoring, professional development, and emotional support. These findings underscore the importance of interventions aimed at strengthening teacher confidence, as self-efficacy is a critical mediator of instructional effectiveness and professional resilience.

These results corroborate the findings of Martinez et al. (2023), who found that Filipino teachers with higher self-efficacy are more likely to adopt innovative teaching practices and persist through instructional challenges, even in resource-limited contexts. The need for interventions to support teachers with lower self-efficacy echoes recommendations by Darling-Hammond et al. (2017), who emphasized that teacher self-efficacy is significantly influenced by quality professional development, supportive leadership, and opportunities for reflective practice and peer collaboration. The distribution of self-efficacy levels in this study aligns with Bandura’s (1997) theory, which established that self-efficacy beliefs strongly predict effort, persistence, and resilience in the face of obstacles, making it a foundational construct for teacher effectiveness.

4.4 Effect of Digital Literacy, Collaborative Learning, and Teacher Self-Efficacy on Instructional Effectiveness

Table 4. Regression Analysis of Predictors of Instructional Effectiveness
	Predictor
	B
	SE
	Beta
	t
	p-value

	Digital Literacy
	0.35
	0.10
	0.38
	3.50
	0.004

	Collaborative Learning
	0.28
	0.09
	0.31
	3.11
	0.008

	Teacher Self-Efficacy
	0.41
	0.12
	0.42
	3.42
	0.005


Note. R² = 0.68, F(3,3) = 5.67, p = 0.002; N = 7
The regression analysis indicates that all three variables—digital literacy, collaborative learning, and teacher self-efficacy—are significant predictors of instructional effectiveness (p < 0.01). The model explains 68% of the variance in instructional effectiveness (R² = 0.68, p = 0.002), indicating a strong collective effect. Teacher self-efficacy emerged as the strongest predictor (β = 0.42, p = 0.005), followed by digital literacy (β = 0.38, p = 0.004) and collaborative learning (β = 0.31, p = 0.008). These results support all four hypotheses, confirming that each variable independently contributes to instructional effectiveness and that their combined influence is substantial.

These findings are consistent with Patel and Kumar (2023), who demonstrated the predictive power of digital literacy and collaborative learning on instructional outcomes in diverse educational contexts. The strong effect of self-efficacy is particularly noteworthy and aligns with Bandura’s (1997) social cognitive theory, which posits that self-efficacy beliefs are central to human agency and motivation. The findings are further supported by Martinez et al. (2023), who found that Filipino teachers with higher self-efficacy demonstrate greater instructional innovation and persistence. The collective influence of these variables reinforces the call for integrated professional development programs that simultaneously address digital skills, collaborative practices, and self-efficacy enhancement, as recommended by Dela Cruz and Tolentino (2020).

The prominence of teacher self-efficacy as the strongest predictor suggests that confidence in one’s teaching abilities may serve as a critical mediating factor through which digital literacy and collaborative learning exert their effects on instructional effectiveness. Teachers who believe in their capabilities are more likely to persist in integrating new technologies and collaborative strategies, even when facing challenges inherent in resource-constrained settings. This finding has important implications for professional development design, suggesting that efforts to enhance digital skills and promote collaboration should be coupled with explicit strategies to build teacher confidence and self-efficacy.

4.5 Qualitative Insights: Technical Challenges and Theoretical Integration

The qualitative component of this study revealed several technical and contextual challenges that teachers at Ripang Elementary School face in developing and applying digital literacy skills. Through semi-structured interviews with purposively selected teachers who actively engage in digital literacy initiatives, three major themes emerged: (1) limited and unreliable technology infrastructure, (2) insufficient training in pedagogical integration of digital tools, and (3) time constraints and connectivity issues that hinder effective technology use. These challenges provide important context for understanding the quantitative findings and can be meaningfully interpreted through established theoretical frameworks.

Theme 1: Limited and Unreliable Technology Infrastructure
“My experience using digital tools and resources in teaching has been very helpful and engaging. Digital tools such as PowerPoint presentations, educational videos, and learning platforms have made my lessons more interactive and engaging for learners. It helps save time in lesson preparation, assessment, and feedback. It improves student participation, understanding, and motivation, making the learning process effective and enjoyable.” (Teacher 1)
“Digital tools can enhance the engagement of my learners using PowerPoint, soft or presentation, and productivity. Some of my learners are not too focused; they are easily distracted. Some are very shy.” (Teacher 2)
Teachers consistently reported both successes and challenges with digital tools. While they recognized the potential of technology to enhance engagement and make lessons more interactive, they also identified significant barriers. This finding aligns with the Technology Acceptance Model (TAM) proposed by Davis (1989), which identifies perceived usefulness and perceived ease of use as key determinants of technology adoption. In the context of Ripang Elementary School, teachers clearly perceive the usefulness of digital tools for improving student engagement and learning outcomes. However, infrastructure limitations—including unreliable connectivity and insufficient devices—directly impact ease of use. This theoretical lens helps explain why 57.1% of teachers demonstrate only moderate digital literacy: environmental constraints prevent progression to higher proficiency levels regardless of teachers’ recognition of technology’s value or their motivation to improve.

Theme 2: Insufficient Pedagogical Training and Support
“I participate in collaborative activities by sharing ideas, planning lessons, and working with my colleagues during meetings and school activities. These experiences help me improve my teaching strategies and better support my students’ learning.” (Teacher 1)
“With the need of technology in digital literacy and works, my lesson will be effective and interesting.” (Teacher 3)
“It really helps in the preparation and presentation of lessons.” (Teacher 4)
Teachers expressed that while they recognize the value of digital tools for lesson preparation and presentation, they often rely on peer collaboration to develop their skills rather than formal training. This finding resonates with Bandura’s (1997) Social Cognitive Theory, particularly the concept of self-efficacy sources. According to Bandura, mastery experiences (successful task completion) and vicarious experiences (observing others’ success) are the most powerful sources of self-efficacy. At Ripang Elementary, teachers are creating their own mastery experiences through trial and peer support, which explains the moderate self-efficacy levels (71.4%) observed in the quantitative data. However, the lack of structured pedagogical training means these experiences are inconsistent and not systematically building toward higher proficiency. Teachers stated they participate in collaborative activities and share strategies, but this informal approach, while valuable, does not fully substitute for comprehensive professional development that explicitly addresses technology integration pedagogy.

Theme 3: Connectivity and Time Constraints
“Net connectivity. Kulangan talaga.” (Teacher 4) [Translation: “Internet connectivity. That’s really lacking.”]
“Kulangan sa mga at pangagamit kailangan sa daga ng. Sa nga na kakunan na tool at supply sa mga kasamahan.” (Teacher 5) [Translation: “Lack of equipment and necessary tools. Shortage of tools and materials to work with colleagues.”]
“The initial time is unserviced. Lack of resources. The addressed through open communication with my colleagues.” (Teacher 6)
Teachers identified internet connectivity and resource scarcity as critical constraints. Multiple teachers explicitly mentioned “lack of resources” and poor connectivity as barriers to integrating digital tools effectively. This challenge is particularly salient in resource-constrained rural schools where infrastructure deficits compound teachers’ efforts to modernize instruction. From a theoretical standpoint, this finding connects to research on teacher learning in developing country contexts (Hennessy et al., 2022), which emphasizes that professional development must account for structural constraints beyond individual capacity. The connectivity and resource limitations directly affect the development of all three variables studied: digital literacy requires reliable access for skill acquisition and practice, collaborative learning depends on shared digital resources for joint planning and implementation, and self-efficacy development requires consistent successful experiences that are undermined by unpredictable technology failures.

Teacher Confidence and Opportunities for Growth
“How would you describe your confidence in managing your classroom and delivering instruction? What factors influence this confidence? I am confident enough. I believe in myself. My professional development and training will support students’ learning.” (Teacher 1)
“Improved my teaching using digital tools. It makes my lesson interesting, having ideas to learn. And also my teaching will excel. With my confidence.” (Teacher 7)
“Enhance teachers’ engagement and learning, and to model confidence for learners and colleagues.” (Teacher 4)
Despite the challenges, teachers expressed moderate to high confidence in their abilities and identified opportunities for growth. Teachers recognized that improving their digital literacy would enhance their teaching effectiveness and student engagement. This aligns with the quantitative finding that 71.4% report moderate self-efficacy—they believe in their capabilities but recognize room for improvement. Teachers also noted that professional development, peer collaboration, and access to digital resources would strengthen their confidence. This connection between self-efficacy and desired support mechanisms reinforces Bandura’s (1997) theory that self-efficacy can be enhanced through structured mastery experiences, vicarious learning from colleagues, and supportive environments that reduce anxiety about technology use.

Theoretical Integration and Practical Implications
Integrating these qualitative findings with the quantitative results through established theoretical frameworks reveals several important insights. First, the Technology Acceptance Model helps explain why infrastructure limitations create such persistent barriers: teachers recognize the usefulness of digital tools (as evidenced by their descriptions of enhanced engagement and improved lessons), but unreliable connectivity and resource scarcity prevent them from developing ease of use through consistent practice. This creates a situation where perceived usefulness is high but actual adoption remains moderate due to external constraints rather than lack of motivation or capability.

Second, Bandura’s Social Cognitive Theory illuminates why self-efficacy emerged as the strongest predictor of instructional effectiveness (β = 0.42) in the regression analysis. Teachers with higher self-efficacy, as expressed by Teacher 1 (“I am confident enough. I believe in myself”), find ways to overcome environmental constraints through creativity, peer collaboration, and persistence. They leverage the collaborative structures available at the school—sharing ideas, co-planning lessons, and learning from colleagues—to build mastery experiences despite limited formal training. Conversely, teachers with lower self-efficacy are more easily discouraged by technical barriers and may not persist in seeking solutions through peer networks.

Third, the qualitative data explains the distribution of digital literacy levels observed quantitatively. The 28.6% with high digital literacy are likely those who have overcome infrastructure barriers through determination and peer support, developing both technical skills and the confidence to innovate. The 57.1% with moderate literacy represent teachers who recognize technology’s value and use it when possible but are constrained by connectivity issues and limited access. The 14.3% with low literacy may face compounded challenges of both infrastructure barriers and lower self-efficacy that inhibit skill development.

These integrated findings suggest that interventions to enhance digital literacy in resource-constrained settings must be multi-dimensional. Infrastructure improvements are necessary but insufficient; they must be coupled with pedagogically-focused training that builds both skills and confidence. Moreover, interventions should capitalize on and formalize the existing collaborative culture—teachers already share ideas and support each other, and this peer learning network should be strengthened through structured professional learning communities with dedicated time and resources. Finally, professional development should explicitly target self-efficacy building through structured mastery experiences, peer observation opportunities, and celebration of small successes, given self-efficacy’s central role in translating skills into effective practice even when facing environmental constraints.

The voices of Ripang Elementary teachers reveal resilience and commitment to improving instruction despite significant challenges. Their experiences underscore that enhancing digital literacy and instructional effectiveness in rural Philippine schools requires not only technological solutions but also sustained support for teacher learning, confidence-building, and collaborative professional development that acknowledges and works within resource constraints rather than assuming unlimited access to digital infrastructure.

5. Conclusion

Based on the findings, it can be concluded that digital literacy, collaborative learning, and teacher self-efficacy are integral components that significantly influence instructional effectiveness in the context of Ripang Elementary School. The strong predictive power of teacher self-efficacy, which emerged as the most influential factor, underscores its central role in enabling teachers to translate their digital skills and collaborative experiences into effective classroom practices. Teachers who possess confidence in their instructional capabilities are better positioned to overcome the challenges inherent in resource-constrained settings and to leverage technology and collaboration for improved student outcomes.

The study reveals that while moderate levels of digital literacy and collaborative engagement are present among the teaching staff, there remains substantial room for improvement. The finding that 57.1% of teachers demonstrate only moderate digital literacy highlights the ongoing need for targeted professional development that addresses both technical skills and pedagogical integration of technology. Similarly, the balanced distribution of high and moderate collaborative engagement suggests that while a foundation for professional learning communities exists, institutional support structures—including dedicated time, resources, and administrative encouragement—are essential to deepen and sustain collaborative practices.

The qualitative insights further reveal that fostering a supportive and collaborative professional environment is essential for overcoming contextual challenges such as limited technology access, time constraints, and heavy workloads. Teachers expressed that peer support, opportunities for co-teaching and mentoring, and involvement in professional learning communities not only enhance their instructional practices but also contribute to their sense of efficacy and professional satisfaction. These findings emphasize the interconnected nature of the three variables studied and suggest that interventions addressing one factor in isolation may be less effective than holistic approaches that simultaneously target multiple dimensions of teacher capacity.

Therefore, holistic teacher development programs that integrate digital skills training, collaborative learning opportunities, and explicit strategies to boost self-efficacy are critical for enhancing educational outcomes in resource-constrained settings. Such programs should be context-sensitive, acknowledging the specific challenges faced by rural schools, and should include ongoing support mechanisms rather than one-time training events. School leaders and policymakers should prioritize creating enabling environments that provide teachers with the tools, time, collegial support, and confidence they need to excel in their instructional practice.

The findings of this study contribute to the growing body of research on teacher capacity building in the Philippine context and offer practical implications for similar resource-limited educational settings across Southeast Asia and beyond. Future research should explore longitudinal impacts of integrated professional development interventions and investigate additional factors that may moderate or mediate the relationships among digital literacy, collaborative learning, self-efficacy, and instructional effectiveness.

ETHICAL CONSIDERATIONS

Research Approval and Ethics Protocol

The study protocol was reviewed and approved by the administration of Ripang Elementary School and conducted in accordance with the ethical standards of the researcher’s academic institution. While formal Institutional Review Board (IRB) approval was not mandatory for this school-based educational research under local institutional policies, all procedures adhered to ethical guidelines for research involving human participants, including the principles of respect for persons, beneficence, and justice.

Researcher Positionality and Dual Role

The researcher acknowledges the dual role as both school head and researcher, which presents important ethical considerations regarding power dynamics, potential coercion, and voluntary participation. As the school administrator, the researcher holds supervisory authority over all participating teachers, creating an inherent power imbalance that could influence teachers’ decisions to participate and the nature of their responses. This dual role represents a significant limitation of the study and is disclosed transparently.

Despite this limitation, the researcher personally administered questionnaires and conducted all interviews, as no third-party facilitator was available. To mitigate ethical concerns and promote genuine voluntary participation and honest responses as much as possible within these constraints, the following measures were implemented:

1. Explicit Voluntary Participation Assurance: Teachers were repeatedly and explicitly informed both verbally and in writing that participation was entirely voluntary. The researcher emphasized multiple times that declining to participate, withdrawing at any point, or providing critical feedback would have absolutely no negative consequences for employment status, performance evaluations, teaching assignments, professional development opportunities, or working relationships. Teachers were given time to consider participation without pressure.

2. Separation of Administrative and Research Roles: The researcher clearly distinguished between their administrative role and research role in all communications. Data collection was framed as an opportunity for collective school improvement and contribution to educational research in the Philippines, not as a performance evaluation or administrative assessment. Teachers were assured that individual responses would not be used for administrative decision-making.

3. Immediate Anonymization: To protect teacher identities and reduce concerns about administrative consequences, questionnaires were collected in sealed envelopes and immediately coded with numbers upon receipt. Interview recordings were transcribed with pseudonyms (Teacher 1, Teacher 2, etc.) immediately after each session, and identifying information was removed before any analysis began. This ensured that even the researcher could not connect specific responses to individual teachers during data interpretation.

4. Professional Boundaries and Collegial Approach: The researcher maintained professional boundaries throughout data collection, approaching teachers as a colleague and fellow educator rather than as a supervisor. Interview questions were framed in open, non-judgmental ways that invited honest reflection rather than defense of practice. The researcher created a respectful, conversational tone and avoided any behaviors that might be perceived as evaluative or critical.

5. Opportunity for Private Feedback: Teachers were provided with the researcher’s contact information and invited to share any concerns about the study or data collection process confidentially. They were also informed they could contact the researcher’s academic institution if they had concerns they did not feel comfortable raising directly.

The researcher acknowledges that despite these safeguards, the dual role may have influenced some teachers’ decisions to participate and their responses, particularly regarding sensitive topics such as instructional challenges or critical feedback about school resources and support. Teachers may have felt subtle pressure to participate or may have self-censored critical comments despite assurances of confidentiality and non-retaliation. This limitation is recognized and disclosed transparently, and readers should interpret findings with awareness of this potential bias. The researcher’s insider position also provided advantages, including established trust, contextual understanding, and genuine commitment to using findings for school improvement, but the power dynamics inherent in the dual role remain a methodological constraint.

Informed Consent

All participants provided written informed consent prior to participation in either the quantitative or qualitative components of the study. Of the 7 eligible full-time elementary teachers at Ripang Elementary School, all 7 consented to complete the questionnaire (100% response rate). For the qualitative component, 7 teachers were purposively selected based on their active engagement in digital literacy initiatives and collaborative learning practices, and all invited teachers consented to participate in semi-structured interviews.

The informed consent process included clear written and verbal explanations of: (1) the study’s purpose as educational research aimed at improving teaching and learning at the school; (2) the voluntary nature of participation with no penalties for declining; (3) the right to withdraw at any time without explanation or negative consequences; (4) specific measures to protect confidentiality through anonymization; (5) how data would be stored securely and eventually destroyed; (6) that responses would not affect employment, evaluations, or working relationships; (7) the researcher’s dual role and acknowledgment of potential power dynamics; and (8) contact information for questions or concerns. Participants were given time to review materials privately and ask questions before signing consent forms.

Confidentiality and Data Protection
Strict confidentiality protocols were maintained throughout the study. All physical documents (completed questionnaires, signed consent forms, interview notes) are stored in a locked filing cabinet in the researcher’s private office, accessible only to the researcher. Digital data (audio recordings, transcriptions, coded data files, analysis documents) are stored on a password-protected personal computer with encrypted backup storage. Audio recordings were transferred to the secure computer immediately after each interview and deleted from the recording device.

All identifying information was removed during data processing. Questionnaires were assigned numerical codes (Respondent 1, Respondent 2, etc.) before data entry. Interview participants were assigned pseudonyms (Teacher 1, Teacher 2, etc.) during transcription, and any identifying details mentioned during interviews (e.g., specific grade levels, years of experience, personal circumstances) were removed or generalized in transcripts to prevent identification.

Given the very small sample size (n=7) and the close-knit nature of the school community, extraordinary precautions were taken to prevent identification of individual teachers. No demographic information beyond teaching status is reported. Quotes are presented without contextual details that might reveal identity. In cases where multiple teachers expressed similar views, findings are presented in aggregate (e.g., "several teachers noted...") rather than with individual attribution. The researcher is aware that despite these precautions, teachers might still recognize their own or colleagues’ responses, but external readers will not be able to identify specific individuals.

All research data will be retained for five years following publication to allow for verification of findings if needed by reviewers or other researchers, after which all physical documents will be shredded and digital files permanently deleted. Audio recordings of interviews were destroyed immediately following verification of transcription accuracy to minimize risk of identification.

Participant Rights and Welfare

Participants’ rights and welfare were prioritized throughout the research process. Teachers were informed they could skip any question in the questionnaire or decline to answer any interview question without explanation or penalty. They were also clearly informed they could withdraw from the study at any point, even after completing questionnaires or interviews, and their data would be immediately destroyed upon request. No teacher exercised the right to withdraw during or after data collection.

Data collection was scheduled flexibly to accommodate teachers’ instructional responsibilities and personal schedules. Questionnaires were distributed during planning periods with a two-week completion window, allowing teachers to respond at their convenience. Interviews were scheduled at times chosen by participants (during planning periods, after school, or via video call in the evening) and conducted in private locations where teachers felt comfortable speaking openly. Interview duration was limited to 30-45 minutes to respect teachers’ time constraints, and the researcher remained attentive to signs of fatigue or discomfort, offering breaks or early conclusion if needed.

The researcher recognized that discussing challenges related to digital literacy, resource constraints, or instructional effectiveness might cause some teachers discomfort or concerns about being perceived negatively. To address this potential psychological risk, the researcher emphasized throughout the consent process and during interviews that the study’s purpose was to understand systemic factors affecting teaching in resource-constrained rural schools, not to evaluate individual teacher performance or competence. The framing emphasized that any challenges identified would be used to advocate for improved resources and support, not to critique teachers’ efforts. The researcher also shared that all schools face similar challenges and that teachers’ honest reflections would contribute valuable knowledge to educational research in the Philippines.
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