



INFLUENCE OF TEACHERS’ ATTITUDES ON THE TECHNOLOGY INTEGRATION IN MATHEMATICS CLASSES 



Abstract

Despite national and local efforts to promote technology integration in education, its use in mathematics classrooms remains inconsistent. In the Philippines, teacher-related factors, particularly their attitudes, confidence, and access to resources, significantly influence the adoption of educational technology. This study examined how mathematics teachers’ attitudes affect the level and quality of technology integration in instruction. Using a descriptive-correlational design, the study gathered data from secondary public school teachers in Davao City. Results revealed that teachers generally held favorable attitudes toward technology, and these attitudes significantly correlated with the extent of its classroom use. A strong positive correlation (r = 0.887, p < 0.05) was found between teachers' attitudes and technology integration, and regression analysis showed that 76.9% of the variance in technology integration could be explained by these attitudes. This affirms that teachers' attitudes are a significant predictor of successful technology use in mathematics education. The findings suggest the need for training and support systems to further enhance teachers’ willingness and capability to integrate technology in math education. 
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INTRODUCTION

The integration of technology in mathematics education has become increasingly essential in fostering student engagement and enhancing learning outcomes (Li and Ma 2010). Despite the availability of technological tools, many teachers remain hesitant or inconsistent in their implementation due to varying attitudes, competencies, and perceived usefulness of technology (Buabeng-Andoh, 2012; Ertmer & Ottenbreit-Leftwich, 2010). This gap often results in underutilized resources and missed opportunities to enrich mathematical instruction. Research suggests that teachers’ attitudes play a significant role in the successful adoption of technology in the classroom (Ertmer & Ottenbreit-Leftwich, 2010). Addressing this issue is crucial to understanding and overcoming the barriers that hinder effective technology integration in mathematics education.
Globally, education systems are increasingly prioritizing the integration of digital technologies to improve teaching and learning processes. In mathematics classrooms, technology offers opportunities for dynamic visualization, interactive problem-solving, and differentiated instruction. However, the global implementation of these innovations remains uneven due to factors such as limited access, lack of training, and teachers' resistance or uncertainty about the role of technology in pedagogy. According to the OECD (2019), while many countries have invested in digital infrastructure, the effective use of technology in classrooms is still heavily dependent on teachers’ attitudes and readiness. This highlights a pressing need to explore the human factors that influence the success of technology integration in mathematics instruction worldwide (Hew & Brush, 2007)
In the Philippines, the Department of Education has promoted technology integration through initiatives like the DepEd Computerization Program. However, many mathematics teachers still face challenges such as limited training, inadequate resources, and varying levels of digital literacy (Buabeng-Andoh, 2012). In Davao City, while some schools benefit from technological access, others struggle with implementation. Teachers’ attitudes continue to be a crucial factor in the effective use of technology in mathematics instruction.
Understanding the role of teachers’ attitudes toward technology integration is crucial, as their perceptions can either facilitate or hinder the effective use of digital tools in mathematics education. Without addressing these attitudinal factors, investments in educational technology may not lead to meaningful changes in instructional practices or student learning outcomes (Ertmer, 2005). Although national programs support ICT integration, there is limited research focusing on how teachers’ attitudes impact technology use specifically in mathematics classrooms in the Philippines, particularly in Davao City. This study addresses that gap by providing insights that can guide policy, professional development, and school-level interventions for more effective technology integration.

Statement of the Problem
This study aimed to investigate the influence of teachers' attitudes on technology integration in mathematics classes. Specifically, it sought to address the following objectives;
1. To determine the level of attitudes of mathematics teachers in terms of Perceived Usefulness (PU) and Perceived Ease of Use (PEOU), confidence, and self-efficacy.
2. To determine the significance of the relationship between attitudes and technology integration.
3. To determine the significance of the influence of attitude on technology integration.

The following null hypothesis of the study was tested at a 0.05 level of significance.

1. H₀₁: There is no significant relationship between teachers' attitudes on technology integration in mathematics classes. 
2. Ho2: There is no significant influence of teachers' attitudes on technology integration in mathematics classes. 

Theoretical Framework
Technology Acceptance Model (TAM) by Davis (1989)
The Technology Acceptance Model explains how users come to accept and use technology. According to TAM, two primary factors- Perceived Usefulness (PU) and Perceived Ease of Use (PEOU)—influence an individual's attitude toward using a technology, which subsequently affects their actual use. In the context of this study, mathematics teachers' perceptions of the usefulness and ease of using educational technology are expected to shape their attitudes and decisions to integrate digital tools into their teaching.

Conceptual Framework: 
This study is guided by the interplay between teacher attitudes and technology integration in mathematics classes. Based on the Technology Acceptance Model (TAM) the framework highlights:

Fig 1- Framework for Technology Acceptance Model (TAM) 
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Methodology

A descriptive-correlational quantitative design was used to determine relationships between teachers’ attitudes and the level of technology integration. The study used structured surveys to gather data from public secondary school mathematics teachers in Clusters 6 and 7, Tugbok District, Davao City.
Participants:
 	The respondents included all licensed mathematics teachers in Cluster 6 and Cluster 7 teaching Grades 7–10 in Davao City. Inclusion criteria included at least one year of experience and active classroom engagement. Complete enumeration was used for data collection.

Teacher Attitude Towards Technology Scale
          This instrument was adapted from the frameworks of Davis (1989) and Ajzen (1991), particularly drawing on the Technology Acceptance Model (TAM) It consists of 15 items designed to measure mathematics teachers' attitudes toward the use of technology in instruction. The scale uses a 5-point Likert format, ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). It includes subscales such as perceived usefulness (5 items), perceived ease of use (5 items), and self-efficacy and openness to technology (5 items). This instrument was validated by field experts and pilot-tested in a nearby district.

This instrument measures the extent of technology integration in mathematics instruction. It includes 15 items categorized into three dimensions: integration in lesson planning (5 items), integration in instruction/delivery (5 items), and integration in assessment (5 items). Responses are also rated on a 5-point frequency scale from 1 (Never) to 5 (Always). The instrument was also validated and pilot-tested to ensure its reliability.

Statistical Tools: 
Descriptive statistics, including the mean and standard deviation, were used to profile and summarize the data collected. To analyze the relationship between teachers’ attitudes and their level of technology integration, the Pearson Product-Moment Correlation was employed. Additionally, a Simple Linear Regression Analysis was conducted to determine the predictive power of teachers’ attitudes on the level of technology integration in mathematics instruction.


Results

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

	Teachers Attitude
	0.537
	3.84
	High

	      Perceived Usefulness (PU)
	0.498
	3.86
	High

	      Perceived Ease of Use (PEOU)
	0.590
	3.76
	High

	      Confidence/Self-Efficacy
	0.522
	3.89
	High

	Technology Integration
	0.542
	3.87
	High

	[bookmark: _Hlk200112960]      Lesson Planning
	0.534
	3.88
	High

	      Instruction Delivery
	0.514
	3.91
	High

	      Assessment
	0.577
	3.81
	High



           Table 1 is the overview of the levels of the variables, namely, teachers' attitude and teachers' integration, and their corresponding indicators.  For the first variable, teachers’ attitude, the overall mean is 3.84, which denotes that teachers generally have a positive attitude toward using technology. All three indicators under teachers’ attitude—perceived usefulness, perceived ease of use, and confidence/self-efficacy received high descriptive levels based on the data. This indicates that teachers generally have a positive perception of technology in the context of education. A high rating in perceived usefulness suggests that teachers believe technology can enhance teaching and learning processes. Similarly, a high level of perceived ease of use reflects that teachers find technological tools manageable and user-friendly in their instructional tasks. Lastly, a high score in confidence or self-efficacy shows that teachers feel capable and confident in integrating technology into their teaching. Collectively, these results imply that teachers are both willing and prepared to adopt technology in their classrooms, which is essential for effective and sustainable technology integration. 
            The second variable, technology integration, being at a high descriptive level, along with its three indicators—lesson planning, instruction delivery, and assessment—also rated as high, means that teachers are actively and effectively incorporating technology into various aspects of their teaching. This suggests that they are using technology not only to prepare lessons but also to deliver content and assess student learning. Overall, it reflects a strong and consistent application of technology throughout the instructional process.
[bookmark: _Hlk198583133]Table 2.  Correlation Table
	
Independent Variable
	Technology Integration

	
	r-value
	p-value
	Decision on Ho1
	Interpretation

	Teachers Attitude
	0.887
	0.000
	Reject
	Significant


	
	            Based on the data presented in Table 2, a strong positive correlation was found between teachers' attitudes and technology integration, as indicated by an r-value of 0.887. This suggests that as teachers’ attitudes toward technology become more favorable, the level of technology integration in their teaching practices also increases significantly. The associated p-value of 0.000 indicates that this correlation is statistically significant at the conventional 0.05 significance level. Consequently, the null hypothesis (Ho1), which posits no significant relationship between teachers' attitudes and technology integration, is rejected. This result highlights the critical role that teachers’ attitudes play in the effective adoption and implementation of technology in educational settings. Therefore, fostering positive attitudes among teachers toward technology could be a key strategy for enhancing technology integration in schools.

[bookmark: _Hlk199127097]Table 3. Regression Table 
	
Independent Variable
	Technology Integration

	
	R2-value
	F-value
	p-value
	Decision on Ho2
	Interpretation

	Teachers Attitude
	0.769
	326.895
	0.000
	Reject
	Significant



Table 3 presents the results of a regression analysis examining the influence of teachers' attitudes on technology integration. The analysis reveals an R² value of 0.769, indicating that approximately 76.9% of the variance in technology integration can be explained by teachers' attitudes. This reflects a strong predictive relationship. The F-value of 326.895, with a corresponding p-value of 0.000, further confirms that the model is statistically significant. Since the p-value is below the 0.05 threshold, the null hypothesis (Ho2), which states that there is no significant influence of teachers' attitudes on technology integration, is rejected. These findings suggest that teachers' attitudes are a highly significant predictor of technology integration. Therefore, initiatives aiming to improve technology use in educational settings should prioritize enhancing teachers' perceptions and attitudes toward technology.

Discussion
The descriptive analysis reveals that both teachers’ attitudes (M = 3.84) and technology integration (M = 3.87) are rated at high levels, indicating that teachers not only hold favorable views toward educational technology but are also actively applying it in mathematics instruction. High mean scores in perceived usefulness, ease of use, and self-efficacy align with the Technology Acceptance Model (Davis, 1989), which posits that these perceptions are crucial to behavioral intention and actual use. This supports the idea that when teachers believe technology enhances learning and find it easy to use, they are more likely to integrate it effectively (Teo, 2011; Venkatesh & Davis, 2000). Similarly, high descriptive ratings in lesson planning, instructional delivery, and assessment indicate that technology is embedded across the teaching cycle. These findings affirm prior research that highlights the importance of teacher readiness, confidence, and beliefs in overcoming integration barriers and ensuring meaningful use (Ertmer & Ottenbreit-Leftwich, 2010; Tondeur et al., 2017). Collectively, this suggests that fostering both positive perceptions and practical competencies among teachers is essential for sustainable and transformative technology integration in education.

Building on this descriptive insight, the results of the correlation analysis reveal a strong positive relationship (r = 0.887, p = 0.000) between teachers’ attitudes toward technology and their integration of it in mathematics instruction. This indicates that more favorable attitudes are associated with increased use of technology in teaching practices. This finding aligns with the Technology Acceptance Model (Davis, 1989), which emphasizes the role of perceived usefulness and ease of use in predicting technology adoption. The consistently high mean scores across the dimensions of perceived usefulness, behavioral intention, and self-efficacy further support this relationship. Such results echo previous research highlighting that positive teacher attitudes are critical to overcoming second-order barriers to technology integration (Ertmer & Ottenbreit-Leftwich, 2010; Inan & Lowther, 2010). Moreover, studies have shown that when teachers hold strong beliefs in the instructional benefits of technology and their ability to use it effectively, they are more likely to implement it across content areas, including mathematics (Hermans et al., 2008; Tondeur et al., 2008). Consequently, fostering positive dispositions toward technology may be a key strategy for enhancing its meaningful adoption in educational settings, particularly in mathematics instruction where technological tools can simplify complex concepts and improve student engagement (Li & Ma, 2010).

Extending these findings further, the regression analysis confirms that teachers’ attitudes significantly predict their level of technology integration in mathematics instruction. An R² value of 0.769 and a p-value of 0.000 indicate that approximately 76.9% of the variance in technology integration can be explained by teachers’ attitudes, underscoring a strong predictive relationship. The high F-value (326.895) further validates the model’s statistical strength. These findings continue to support the Technology Acceptance Model (Davis, 1989), emphasizing the influence of user attitudes on technology adoption. In line with earlier research (Ertmer & Ottenbreit-Leftwich, 2010), the results suggest that successful technology integration requires more than just access to infrastructure and training—it must also include targeted efforts to shape teachers’ beliefs and openness to innovation. Promoting positive attitudes among educators is, therefore, essential for fostering meaningful and sustained technology integration in classroom practice. Taken together, these findings underscore the central role of teacher attitudes in driving effective technology integration in mathematics instruction. As such, professional development programs should not only focus on technical skills but also prioritize strategies that build positive mindsets and confidence toward educational technology.


Conclusion
The study found that mathematics teachers generally have positive attitudes toward technology, and these attitudes significantly influence the level of technology integration in their teaching. Strong correlations between attitude-related factors such as perceived usefulness, ease of use, and self-efficacy and actual technology use highlight the importance of fostering supportive environments and providing targeted training to enhance effective integration in the classroom. These findings affirm the Technology Acceptance Model (Davis, 1989) by demonstrating that teachers' perceptions significantly shape their intention and behavior regarding technology adoption. Therefore, the theory is upheld within the context of mathematics instruction, emphasizing that efforts to advance technology integration must prioritize not only access and infrastructure but also the development of positive attitudes and beliefs among educators.
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