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Abstract 
In today’s rapidly evolving educational landscape, fostering active engagement among young learners remains a persistent challenge, especially in early childhood settings where sustained attention and meaningful interaction are crucial. Although many schools have access to digital tools, a gap still exists between availability and effective use in the classroom, which affects both teachers and students. This study explored the level of technology integration among early childhood educators and its relationship with student engagement across cognitive, emotional, and social domains in the Calinan District of Davao City, Philippines. Grounded in Fleming and Mills’ Learning Styles Theory, the research recognizes that learners process information differently and that technology-supported instruction can address these diverse needs. Using a descriptive correlational design, data were gathered from 100 early childhood teachers who actively use technology through a structured questionnaire assessing teachers’ confidence and frequency of technology use alongside students’ learning engagement. Results showed that teachers demonstrated very high confidence and consistent use of digital tools. Students’ engagement was also very high, with cognitive engagement rated the highest, followed closely by emotional and social engagement. A significant positive correlation was found between teachers’ technology integration and students’ learning engagement, highlighting how confident and frequent technology use enhances students’ focus, motivation, and participation. These findings emphasize the need for ongoing teacher training and resource support to maximize the benefits of technology in early education and recommend continued efforts to strengthen technology integration to ensure inclusive and quality learning for all.
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1. Introduction

	In the fast-changing educational landscape, keeping young learners actively engaged in the classroom had become an increasing challenge, especially in early childhood education where attention and meaningful interaction were key to learning (Rone et al., 2023). Although many schools had gained better access to technology, this did not always lead to better engagement. Many young children still showed low motivation, struggled to focus, and participated less in class activities. At the same time, many teachers, especially those who did not grow up with digital tools, found it difficult to use technology effectively because of limited training, uncertainty about best practices, and fear of making mistakes (Mufron et al., 2024).

While global research had long emphasized the importance of student engagement in shaping learning and behavior (Skinner and Pitzer, 2012), early education still faced major hurdles in using technology well. In the Philippines, the Department of Education encouraged the use of ICT through training and digital tools, but challenges such as outdated facilities and weak internet connections remained common (Garcia-Alonso et al., 2019; Succi and Canovi, 2020). Local studies showed mixed results. Some, like Casilao et al. (2025), found that even with only moderate technology use, students remained highly engaged. Others, such as Mercado (2022), pointed to bigger struggles like lack of access, resistance to change, and limited support. This study looked into how teachers in the Calinan District of Davao City used technology in early childhood classrooms and how that use related to students’ engagement in social, cognitive, and emotional aspects. It was guided by the hypothesis that there was no significant relationship between teachers’ technology integration and students’ learning engagement.

The study was based on the Learning Styles Theory by Fleming and Mills (1992), which explained that each student had a unique way of taking in and understanding information, whether through seeing, hearing, reading, writing, or doing. Visual students, for example, absorbed information better when it was presented through images, diagrams, or videos. As classrooms increasingly adopted technology, teaching became more engaging and student-centered, using multimedia tools that supported different learning needs. Teachers often included visuals and interactive content in their lessons, creating a stimulating environment that helped visual students stay focused and involved. Through this lens, the study examined how the use of technology in early childhood classrooms supported students' learning preferences and enhanced their overall engagement.

Presented below was the conceptual framework for examining the relationship between teachers' technology integration and students’ learning engagement by assessing how the level of agreement and frequency of technology use in classroom instruction influenced student engagement. Technology integration was assessed based on how often it was employed and the extent to which multimedia and interactive features were incorporated. The study evaluated the impact of these independent variables on three key dimensions of student engagement: social, such as socialization and interaction; cognitive, including focus and motivation; and emotional, covering aspects like interest and enthusiasm. This framework served to guide the understanding of how the strategic and consistent use of digital tools by educators could enhance student involvement and overall learning outcomes.
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Students’ Learning Engagement
· Social engagement
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· Emotional engagement


Teachers' Technology Integration
· Agreement
· Frequency of Used








Fig.1 Association between the independent and the dependent variables

2. Method

This study employed a descriptive-correlational research design to investigate how technology was integrated into early childhood classrooms and how this integration related to student engagement. The descriptive aspect, based on Alabat and Oledan (2024), provided a detailed look at daily technology use in classrooms. The correlational part, based on Yasin and Mustafa (2020), examined the relationship between teachers’ technology integration and students’ learning engagement in terms of the children’s social, cognitive, and emotional engagement during learning activities. 

The research was conducted in the Calinan District of Davao City, Philippines, and focused on early childhood teachers who were already incorporating digital tools into their classroom instruction. Calinan was chosen as the study site due to its diverse teaching practices and varying levels of technology integration, which provided a meaningful and realistic context to explore how multimedia resources supported early learning. While all early childhood educators in the district were invited to participate, the study concentrated on 100 teachers to ensure focused and manageable data collection within the set timeframe. These respondents were selected through total population sampling, specifically targeting those who were actively using technology in their teaching, making their insights valuable to the study’s goals. 

Data were collected using a structured questionnaire adapted from validated instruments by Eslit (2023) and Joshi et al. (2022). The researchers modified some questions to ensure they were clear and relevant to early childhood education. The questionnaire measured two main points: how much teachers agreed on the effectiveness of various technological tools and how often they used them during instruction. It also measured student engagement in three areas: social, cognitive, and emotional, showing how students interacted, stayed focused, and showed interest in learning. 

Descriptive statistics, such as means and standard deviations, were used to summarize technology use and student engagement levels. To find out if there was a connection between technology use and student engagement, Pearson’s correlation coefficient was used. This helped clarify how technology integration might have affected student involvement in early learning. 

The study followed strict ethical guidelines. Participation was voluntary and based on consent, ensuring no harm came to respondents. All data were collected anonymously, with no personal information requested. The study posed minimal risk, did not involve deception, and aimed to provide useful information for educators about technology use. The research was conducted honestly and followed all protocols approved by the Holy Cross of Davao College Ethics Committee.

3. Result

This chapter presents the results, analysis, and interpretation of the data gathered from the respondents regarding teachers’ technology integration and students’ learning engagement in the Calinan District. The presentation of data follows the sequence of the statement of the problem and includes two main sections: Level of Teachers’ Technology Integration and Students’ Learning Engagement, and the Relationship Between Teachers’ Technology Integration and Students’ Learning Engagement.

Table 1. Descriptive Table 
	Variables and Their Indicators
	Standard Deviation
	Mean
	Verbal Description

	Teachers’ Technology Integration
	0.66
	4.21
	Very High 

	      Attitude/Confidence
	0.65
	4.25
	Very High 

	      Frequency of Use
	0.67
	4.16
	High 

	Students’ Learning Engagement 
	0.66
	4.22
	Very High 

	      Cognitive
	0.63
	4.25
	Very High 

	      Social
	0.67
	4.18
	High 

	      Emotional
	0.66
	4.23
	Very High 



Revealed in Table 1 is the descriptive summary of Teachers’ Technology Integration, which included two main indicators: Attitude/Confidence and Frequency of Use. The overall mean score of teachers’ technology integration was 4.21, indicating a very high level of technology integration in teaching practices, while the standard deviation of 0.66 shows moderate variability among teachers’ responses. Among the indicators, Attitude/Confidence had the highest mean score of 4.25, reflecting a very high level of confidence and positive attitude toward technology use, with a standard deviation of 0.65 indicating consistent responses across teachers. Frequency of Use had a slightly lower mean of 4.16, categorized as high, suggesting that technology was used regularly but not as frequently as the confidence level might imply; its standard deviation of 0.67 points to slightly greater variation in how often teachers applied technology.
Similarly, the table also showed the results for Students’ Learning Engagement, which had an overall mean of 4.22, interpreted as very high, indicating that students were actively engaged during technology-supported learning activities. The corresponding standard deviation of 0.66 suggests a moderate level of variability in student engagement, meaning that while engagement was generally high, individual responses varied somewhat. Among the indicators, Cognitive engagement had the highest mean of 4.25, also very high, suggesting that students were highly mentally focused and involved in their learning tasks; the standard deviation of 0.63 indicates relatively consistent responses, with most students showing similar levels of cognitive involvement. Emotional engagement followed closely with a mean of 4.23, reflecting a very high level of emotional connection and interest in the learning process, while the standard deviation of 0.66 shows a moderate spread in responses, implying some variation in how emotionally connected students felt. Social engagement had the lowest mean at 4.18, still rated as high, suggesting that students experienced meaningful but slightly less frequent social interaction; the standard deviation of 0.67, the highest among the three indicators, indicates the greatest variability in responses, meaning that students' levels of social engagement varied more noticeably.
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	Students’ Learning Engagement

	
	r-value
	p-value
	Decision on Ho
	Interpretation

	Teachers’ Technology Integration
	0.70

	0.000
	Reject 
	Significant


Shown in Table 2 is the correlation between teachers’ technology integration and students’ learning engagement. The r-value of 0.70 indicates a strong positive relationship between the two variables, suggesting that higher levels of technology use by teachers are associated with higher levels of student engagement. The p-value of 0.000 is below the commonly accepted significance level of 0.05, meaning the result is statistically significant. Therefore, the null hypothesis was rejected. This finding highlights that when teachers effectively integrate technology into their teaching, students are more likely to be actively, emotionally, and cognitively engaged in their learning.
4. Discussion
Table 1 provides a detailed descriptive analysis of teachers’ technology integration and students’ learning engagement in the Calinan District. The overall level of teachers’ technology integration was described as very high, reflecting both strong confidence and regular application of digital tools in the classroom. Among the components assessed, teachers’ confidence and attitude toward technology received the highest ratings, indicating a strong belief in its instructional value. Although the frequency of technology use scored slightly lower, it still suggested consistent integration, with minor variations possibly due to access, training, or technical challenges. On the students’ side, engagement was likewise reported at very high levels across all three domains: cognitive, emotional, and social. Cognitive engagement ranked the highest, pointing to students’ active mental participation and focus during lessons. These results align with Maričić et al. (2024), who emphasized the benefits of well-integrated technology in enhancing learners’ concentration and emotional connection. Similarly, Gebre et al. (2025) supported the idea that meaningful engagement encompasses mental effort, emotional investment, and collaborative interaction elements that are clearly evident in the findings. 
Table 2 presents a strong positive correlation between teachers’ technology integration and students’ learning engagement, a statistically significant relationship that confirms the study’s hypothesis. This suggests that as teachers become more skilled and consistent in using technology, students respond with increased enthusiasm, motivation, and participation across all domains. Such findings echo those of Ma et al. (2024), who concluded that interactive technologies can significantly improve student involvement when thoughtfully applied. Moreover, the study by Consoli (2025) further supports this conclusion by showing how teacher confidence and institutional backing contribute to greater student engagement through digital means. 
The findings of the study indicate that the higher the teachers’ integration of technology in their teaching practices, the higher the level of student engagement across social, cognitive, and emotional domains. This means that as teachers become more confident and frequent users of technology, students tend to be more actively involved, motivated, and connected in their learning. Therefore, effective technology integration by teachers plays a crucial role in enhancing students’ overall engagement and learning experiences.
Based on the study's findings, it is recommended that schools and educational authorities align their efforts with the United Nations Sustainable Development Goal 4 by prioritizing equitable access to technology and continuous professional development for teachers to sustain the very high levels of student engagement observed across social, cognitive, and emotional domains. The results showed a strong positive relationship between teachers' technology integration and students' learning engagement, underscoring the importance of maintaining and expanding the effective use of technology in teaching. Addressing challenges such as limited resources and technical support, especially in underserved areas like Calinan, is essential to bridge the digital divide and ensure inclusive, quality education. Sustaining and enhancing technology integration will help foster not only higher engagement but also holistic student development, supporting global goals to prepare learners for success in an increasingly digital world.
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