


THE INFLUENCE OF DIFFERENTIATED INSTRUCTION AND THE PERCEPTION OF TEACHERS ON THE USE OF TECHNOLOGY ON THE ENGAGEMENT OF STUDENTS WITH LEARNING DISABILITIES 


Abstract 
[bookmark: _GoBack]This study addressed the persistent issue of low engagement among students with learning disabilities (LDs), particularly in resource-limited areas like Davao del Norte. It aimed to determine the influence of differentiated instruction and teachers' perceptions of technology on student engagement. Using a descriptive-correlational quantitative design, the research involved 150 high school teachers from Sto. Tomas National High School during the School Year 2024–2025. Anchored on Vygotsky’s Sociocultural Theory, the study examined how tailored teaching strategies and positive technological perceptions support learners within their Zone of Proximal Development. Results revealed that both differentiated instruction (M=4.29) and teacher perceptions of technology use (M=4.62) were rated very high, while student engagement (M=3.94) was rated high. A moderate positive correlation (r=0.539, p<.001) was found between differentiated instruction and engagement, and a low to moderate correlation (r=0.352, p<.001) existed between technology perception and engagement. Regression analysis showed that both variables significantly influenced engagement (R²=23.5%, F=14.15, p=.029). The study concludes that differentiated instruction and technology use meaningfully contribute to student engagement but do not fully account for it. Thus, it is recommended that educators and policymakers also explore other contributing factors, such as classroom environment and student support systems, to holistically enhance engagement among students 
with learning disabilities.
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Introduction
		Students with learning disabilities may struggle with engagement and motivation more than their peers (The University of North Carolina at Pembroke, 2022). In New York, prior research on student engagement among this population has focused on students with disabilities as a whole, yet it has not been disaggregated to examine the engagement of students with learning disabilities specifically (Zilvinskis et al., 2021). Additionally, (Kuh, 2003) defined student engagement as “the time and energy students devote to educationally sound activities inside and outside of the classroom, and the policies and practices that institutions use to induce students to take part in these activities.” Similarly, in Ethiopia, the situation of Students with Disabilities (SWDs) and their challenges in HEIs include, but are not limited to, lack of awareness on disability, negative attitude, lack of facilities and materials, unsatisfactory exam accommodations and teaching methodologies, lack of skilled human power, and employment problems. Yet, the studies never raised SWDs’ engagement as a major issue, neither for a particular purpose, such as classroom accommodation, nor for a general purpose of inclusion of SWDs in HEIs (Abera et al., 2023).

		In Baguio, Philippines, most students with mild learning disabilities spend at least some portion of the school day in the regular classroom; however, their teachers often find it difficult to spend significant amounts of time providing them with individual attention, technology has proven to be an effective method of giving such students opportunities to engage in basic drills and practices, simulations, explorations, and communication activities that are matched to their individual needs and abilities (Arenas & Dela Cruz, 2019). While in Isabela, most students are engaged in the traditional method of teaching, others are up to home schooling, tutoring, and online education, nevertheless, there remains a question on how to implement different strategies in teaching students with disabilities (Sulio & Martin, 2022). Furthermore, many LSENs struggle with connecting ideas, questioning assumptions, or drawing logical inferences, particularly those with cognitive or learning disabilities (Campo et al., 2025).

[bookmark: _Hlk200285592]	in Davao City, addressing learning disabilities presents a significant challenge for classroom teachers. Terms like social inclusion, integration, and involvement are rarely used directly. A lot of individuals nowadays believe that student engagement is a crucial component of inclusion. (Bañados et.al., 2024). In Davao del Norte, students with learning disabilities were having a hard time absorbing too much information. As a lifelong skill, reading requires mastering critical thinking, transforming individuals into engaged readers and thinkers in school and life, however, it is still common today to witness several school students who cannot unveil and analyze the deeper meaning behind literary texts (Largo & Bautista, 2024). Lastly, appropriately used technology supports constructivist learning and provides different avenues for students with or without documented learning disabilities to learn (Paja et al., 2020). This highlights the need to explore how educational technology can better enhance engagement and learning for students with LDs, guiding improved teaching practices and inclusive environments. This highlights the need to explore how educational technology can better enhance engagement and learning for students with LDs, guiding improved teaching practices and inclusive environments.

The purpose of this study was to determine the influence of differentiated instruction and the perception of teachers on the use of technology on the engagement of students with learning disabilities in Davao del Norte for the School Year 2024-2025. Specifically, it answers the following objectives: (1) To determine the level of differentiated instruction in terms of The use of varied teaching strategies, Tailoring content to meet individual student needs, The flexibility of student grouping, The provision of choices to students; teachers perception on the use of technology in terms of The types of educational apps and software used, Teacher perceptions regarding the use of technology in the classroom, Teacher perceptions on the effectiveness of using technology to support student learning and engagement of student in terms of Active participation in lessons, Time spent on task, Motivation to complete assignments, Observable behavioral engagement, Emotional engagement with learning activities. (2) To determine the significance of the relationship between differentiated instruction, perception of teachers on the use of technology, and engagement of students with learning disabilities. (3) To determine the significant influence of differentiated instruction and the perception of teachers on the use of technology on the engagement of students with learning disabilities, particularly focusing on how these factors enhance or hinder student participation, motivation, and emotional involvement in learning activities. 
 
	The following hypotheses were tested at the 0.05 level of significance: Ho1: There is no significant relationship between differentiated instruction in high school classrooms for students with learning disabilities in Davao del Norte. Ho2: There is no significant relationship between teachers' perceptions of educational technology use and the engagement of students with learning disabilities in Davao del Norte. 
 
This study is based on Vygotsky’s Sociocultural Theory (1978), which views learning as a social process influenced by interaction, language, and cultural tools like technology. Central to this theory is the Zone of Proximal Development (ZPD), where learners progress most effectively with guidance just beyond their current abilities. Teachers scaffold learning by adjusting support to help students move through their ZPD. This approach was especially relevant in inclusive education, benefiting students with learning disabilities through socially mediated and differentiated learning.

The study applies Vygotsky’s theory by exploring how Differentiated Instruction and teachers’ perceptions of technology affect the engagement of students with learning disabilities. Differentiated Instruction acts as scaffolding, tailoring teaching to meet each student’s needs within their ZPD. Teachers’ positive views on technology encourage its effective use as a mediated learning tool, increasing student access and motivation. Engagement, as the dependent variable, reflects active participation and motivation within this scaffolded, technology-supported learning environment, highlighting the importance of these approaches for inclusive education. The conceptual framework of the study is shown in Figure 1. 
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Figure 1 The Conceptual Framework of the Study

Methods
	
			This study used a descriptive quantitative design to systematically examine the relationships among differentiated instruction, teachers’ perceptions of technology, and the engagement of students with learning disabilities. The correlational approach allows the researcher to identify the strength and direction of these relationships without manipulating variables. This design was suitable for generating measurable, objective data that can inform inclusive teaching practices and improve educational outcomes.

			The research was conducted at Sto. Tomas National High School in Davao del Norte during the 2024-2025 school year. This school was selected because of its active implementation of special education programs and inclusive learning initiatives. Focusing on secondary classrooms provides relevant insights into the current practices and challenges faced by educators supporting students with learning disabilities in a real-world setting.

			The study involved 150 teachers who were teaching students with learning disabilities, selected through purposive and stratified random sampling to ensure participants had diverse experiences with differentiated instruction and technology use. This sample size reflected a substantial portion of the school’s teaching staff, allowing for meaningful analysis. Participants voluntarily consented, ensuring ethical standards and active engagement with the study’s goals.			

			Data were gathered using structured survey questionnaires adapted from existing validated instruments, ensuring reliability and relevance. The survey covered three key areas: differentiated instruction strategies, teachers’ perceptions of technology use, and student engagement indicators. Each questionnaire item used a 5-point Likert scale to capture the degree to which teachers applied these practices and observed student behaviors, providing comprehensive and quantifiable data.

			The 5-point Likert scales used for all variables were designed to interpret responses from “Very Low” to “Very High,” reflecting the frequency or intensity of observed practices and perceptions. This consistent scaling allowed for easy comparison and statistical analysis across variables. The scales helped translate subjective teacher responses into measurable data, facilitating clearer interpretation of the findings.

			Upon approval from school authorities, the researcher distributed the survey via Google Forms to ensure efficient and accessible data collection. Participants were fully informed about the study’s objectives, with their privacy and confidentiality guaranteed. The online format encouraged wider participation while safeguarding data integrity and allowing for systematic tabulation and analysis.
			Descriptive statistics, including means and standard deviations, summarized the levels of differentiated instruction, teacher technology perceptions, and student engagement. Pearson’s correlation determined the strength and direction of relationships among these variables. Multiple linear regression was used to evaluate the predictive power of the independent variables on student engagement, offering a detailed understanding of their combined effects.
			This study adheres to strict ethical guidelines to protect participant rights, including obtaining informed consent and ensuring voluntary participation. Confidentiality and anonymity are maintained by coding participant responses, with data used solely for academic purposes. The study avoids direct data collection from students with learning disabilities to minimize risk and focuses on teacher perspectives, promoting respectful and unbiased reporting of results.

Results
Table 1. Descriptive Table for Differentiated Instruction, Perception of teachers on the use of 
              technology, and Engagement of Students with Learning Disabilities
	[bookmark: _Hlk199529880]Variables and Their Indicators
	Standard Deviation
	Mean
	Description 

	Differentiated Instruction
	0.666
	4.29
	Very High

	    Use of Varied Teaching Strategies
	0.640
	4.47
	Very High

	    Tailoring Content to Student Needs
	0.662
	4.30
	Very High

	    Flexible Grouping
	0.680
	4.25
	Very High

	    Providing Choices
	0.681
	4.15
	High

	Perception of teachers on the use of technology
	0.454
	4.62
	Very High

	    Use of Educational Apps/Software
	0.476
	4.45
	Very High

	    Perception on the Use of Technology
	0.329
	4.76
	Very High

	    Perception on the Effectiveness of Technology
	0.469
	4.66
	Very High

	Engagement of Students with LD
	0.764
	3.94
	High

	   Time Spent on Task
	0.636
	4.10
	High

	   Active Participation
	0.783
	3.83
	High

	   Motivation to Complete Assignments
	0.784
	3.97
	High

	   Observable Behavioral Engagement
	0.904
	3.79
	High

	   Emotional Engagement
	0.715
	4.01
	High



		Presented in Table 1 is a descriptive level of the three major variables in the study: differentiated instruction has an overall mean of 4.29, which means very high. This indicates that differentiated instruction is always manifested by the teachers, and a standard deviation of 0.666 indicating that the teacher frequently used differentiated instruction. Among the four indicators under differentiated instruction, use of varied teaching strategies emerged as the highest mean score of 4.47, which means very high. This indicates that differentiated instruction of the teacher in terms of applying use of varied teaching strategies is always manifested and a standard deviation of 0.640 indicates relatively uniform responses, reflecting strong agreement among teachers in this practice. On the other hand, providing choices recorded the lowest mean score of 4.15, which means high. This indicates that providing choices differentiated instruction is often manifested by the teachers and a standard deviation of 0.681 indicating a slightly higher variability, implying that the frequency with which teachers provide learning choices varies across respondents.

		For the second independent variable, perception of teachers on the use of technology, the overall mean is 4.62, which is interpreted as very high. This indicates that teachers' positive perceptions of technology integration in teaching are always manifested. The standard deviation of 0.454 suggests that responses were highly consistent, meaning most teachers share similar views and comfort in using educational technology. Among the three indicators under this variable, perception on the use of technology garnered the highest mean score of 4.76, which also means very high. This indicates that teachers strongly believe in and support the integration of technology in instruction. The standard deviation of 0.329 implies very low variability, showing strong agreement among teachers. On the other hand, use of educational apps/software recorded the lowest mean of 4.45, still interpreted as very high. This indicates that the use of such tools is consistently observed among teachers, with a standard deviation of 0.476 reflecting slightly more variation in how frequently these tools are used across respondents.

		For the dependent variable, engagement of students with learning disabilities, the overall mean is 3.94, which falls under the high category. This indicates that student engagement is often observed by the teachers. The standard deviation of 0.764 shows a moderate level of variability, indicating that perceptions of student engagement vary somewhat among teachers. Among the five indicators, time spent on task recorded the highest mean score of 4.10, which means high. This suggests that students with learning disabilities are often attentive and remain focused during class activities. The standard deviation of 0.636 shows relatively consistent responses. On the other hand, observable behavioral engagement registered the lowest mean of 3.79, also interpreted as high. This implies that while positive student behavior is often observed, it is not as consistently recognized compared to other aspects of engagement. The standard deviation of 0.904 indicates greater variability, suggesting that teachers' observations of this type of engagement differ more widely.		
		
Table 2. Test of the Relationship of Differentiated Instruction, Perception of teachers on the use of 
              technology, and Engagement of Students with Learning Disabilities
	
	
	Engagement of Students 

	Independent Variables
	r-value
	p-value
	Decision on Ho
	Interpretation

	Differentiated Instruction
	.539
	.001
	Reject Ho
	Significant

	Perception on Use of Technology
	.352
	.001
	          Reject Ho
	      Significant



	Presented in Table 2 is the result of the relationship between the independent variables, differentiated instruction and teachers' perception on the use of technology, and the dependent variable, which is the engagement of students with learning disabilities. The analysis revealed a moderate positive correlation between differentiated instruction has an r-value of 0.539 which means moderate positive correlation, meaning, there is a moderate positive correlation between differentiated instruction and engagement of students also, p-value of .001 which is lower than the threshold of 0.05 meaning there is a significant relationship between differentiated instruction therefore reject the null hypotheses. 
		
		For another variable, the results show a low to moderate positive correlation between teachers’ perception on the use of technology and student engagement, with an r-value of 0.352 which means low to moderate positive correlation between perception on the use of technology and engagement of students also, p-value of 0.001, being below the 0.05 threshold, indicates that there is a significant relationship between differentiated instruction therefore reject the null hypotheses.	

Table 3. Test of the Influence of Differentiated Instruction, Perception of teachers on the use 	of technology towards Engagement of Students with Learning Disabilities
	
	
	Engagement of Students 

	Independent Variables
	r2-value
	F-value
	p-value
	Decision on Ho
	Interpretation

	Differentiated Instruction
	15.20%
	7.25
	0.012
	Reject
	Significant

	Perception on Use of Technology
	12.40%
	6.90
	   0.017
	        Reject
	     Significant

	Combined Influence
	23.50%
	14.15
	   0.029
	        Reject
	       Significant


		
		Presented in Table 3 is the test of the combined influence of differentiated instruction and teachers’ perception on the use of technology towards the engagement of students with learning disabilities. The analysis reveals an R²-value of 23.50%, which means that the two independent variables collectively explain 23.50% of the variation in student engagement. This indicates that the combined use of differentiated instruction and educational technology has a meaningful contribution to enhancing student engagement. The F-value of 14.15 suggests that the regression model significantly predicts the dependent variable better than a model with no predictors. A higher F-value typically indicates that the group of independent variables provides a good fit to the data. Additionally, the p-value of 0.029, which is below the 0.05 level of significance, implies that the result is statistically significant and unlikely to have occurred by chance. It can be concluded that differentiated instruction and the perception of teachers on the use of technology significantly influence the engagement of students with learning disabilities when considered together. Therefore, reject the null hypotheses.
Discussion 

	The findings revealed that the three major variables in the study differentiated instruction, perception of teachers on the use of technology, and engagement of students with learning disabilities were all rated highly by the respondents. Differentiated instruction was consistently practiced by teachers, particularly using varied teaching strategies and tailoring content to students’ needs. This aligns with Joseph et al. (2020), who emphasized that differentiated instruction enhances inclusivity and learning for diverse learners. Teachers also expressed very high perceptions of technology use in education, indicating confidence in the use of digital tools in teaching. This supports the work of Alzahrani (2017), who found that positive teacher attitudes towards educational technology improve its integration in the classroom. Student engagement among learners with disabilities was rated high overall, suggesting that these students are often observed to be motivated, attentive, and behaviorally and emotionally engaged. This supports the study of Kaur (2021), which highlighted that differentiated instruction and technology use positively affect student motivation and participation, especially for students with additional learning needs.
	The results of the correlation analysis between the independent variables differentiated instruction and teachers’ perception of technology use and the dependent variable, student engagement, showed significant relationships. The moderate positive correlation between differentiated instruction and student engagement indicates that customizing instruction to meet diverse learner needs enhances the involvement of students with learning disabilities. This aligns with Tomlinson (2014), who emphasized that differentiated instruction promotes active participation by addressing individual learning preferences. Moreover, the positive relationship between teachers’ perception of technology use and student engagement supports the notion that educators who value and feel confident using digital tools are more effective in fostering student engagement. This is consistent with Ertmer and Ottenbreit-Leftwich (2010), who found that teacher beliefs about technology significantly influence its integration and consequently improve student outcomes, particularly for learners with disabilities.

	The combined influence of differentiated instruction and teachers’ perception of technology use significantly contributes to enhancing the engagement of students with learning disabilities. This suggests that when both approaches are applied together, they meaningfully improve students’ active participation and involvement in the learning process. These findings are supported by De La Varre, Keane, and Irvin (2018), who found that technology-enhanced, student-centered instruction leads to stronger engagement, particularly in inclusive classrooms. Additionally, Alavinia and Salehi (2016) demonstrated that integrating flexible teaching strategies with technology fosters higher motivation and academic participation among students with special educational needs. Together, these studies confirm that a dual approach combining differentiated instruction and positive teacher attitudes toward technology can significantly enhance the educational experiences of learners with disabilities.
	The general findings of the study reveal that differentiated instruction, teachers’ perceptions of technology use, and the engagement of students with learning disabilities were all positively rated and significantly interrelated. Teachers consistently applied varied strategies and tailored content to meet learners’ diverse needs, supporting inclusive practices aligned with Tomlinson (2014). Teachers also demonstrated strong positive attitudes toward technology integration, consistent with Ertmer and Ottenbreit-Leftwich (2010), who emphasized that such perceptions enhance effective classroom technology use. Student engagement was notably high, particularly in attentiveness and motivation, reinforcing Al-Azawei, Serenelli, and Lundqvist’s (2016) findings that instructional differentiation and technology integration boost participation. Correlation analysis confirmed that both differentiated instruction and positive perception of technology significantly contribute to student engagement, aligning with the studies of Tomlinson (2014) and Ertmer and Ottenbreit-Leftwich (2010). Moreover, their combined influence yielded a meaningful impact, as supported by De La Varre, Keane, and Irvin (2018) and Alavinia and Salehi (2016), who affirmed that integrating flexible teaching methods with technology strengthens engagement among learners with special needs. These findings affirm Vygotsky’s Sociocultural Theory (1978), which highlights that learners benefit most from scaffolded support and cultural tools such as technology within the Zone of Proximal Development, especially in inclusive learning environments.

	Differentiated instruction and educational technology act as tools that support learning, affirming the theory’s relevance in promoting engagement through tailored and mediated instruction. Based on the findings, differentiated instruction and teachers’ perception of technology significantly influence student engagement; they explain only a portion of it, leaving about 77% influenced by other factors. Therefore, educators and stakeholders need to explore and address additional elements that affect engagement among students with learning disabilities. These may include classroom environment, student motivation, parental involvement, and support services. Strengthening differentiated instruction and technology use should remain a priority, but a more comprehensive approach is needed to fully support and enhance student engagement.
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