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Abstract
[bookmark: _Hlk167105524]The attitude of the students towards the implementation of Science, Technology, Engineering, and Mathematics (STEM) in Philippine senior high schools plays a crucial role in shaping the effectiveness and success of the program. A positive attitude among students, educators, policymakers, and the wider community can significantly impact how STEM education is embraced, integrated, and sustained. The study used a predictive quantitative design to determine the influence of student competence in Information and Communication Technology (ICT) on the attitude toward implementing Science, Technology, Engineering, and Mathematics (STEM). The respondents were the senior high school students of the Agusan del Sur National High School Senior High School who were officially enrolled in the STEM strand for the Academic Year 2023–2024. Research instruments used in the study were downloaded from research studies published in international journals with a high reliability index. Statistical tools such as weighted mean, standard deviation, Pearson Product-Moment Correlation Coefficient, and Regression Analysis were used. The results revealed that the level of student competence in ICT was very high, and the attitude toward implementing STEM was high. Moreover, the results showed there was a significant relationship between students' competence in ICT and their attitudes towards STEM. Furthermore, the students’ competence in ICT significantly influenced their attitude toward the implementation of STEM. 
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Introduction
In the swiftly changing realm of education, the incorporation of Information and Communication Technology (ICT) and the advancement of Science, Technology, Engineering, and Mathematics (STEM) are now crucial elements in molding the abilities and outlook of contemporary students. However, challenges are hindering the effective implementation of STEM education which include the scarcity of educational materials, the limited availability of certified STEM teachers, the absence of purpose-built infrastructure, insufficient professional development programs, the nonexistence of clearly defined STEM standards and curricula, restricted access to technological tools, and the inadequate allocation of time for STEM instruction (Bardoe et al., 2023). In addition to educational materials, tangible things such as equipment, technology, and general stuff are essential in a STEM classroom. STEM holds significant educational value, and research has been conducted over time to explore how students and young individuals perceive STEM fields (Faber et al., n.d.). However, the report shows that nowadays, the number of students studying STEM areas is insufficient to meet the needs of society in the future (3s Unternehmensberatung GmbH et al., 2015), and interest among students in STEM education is falling (Kelley & Knowles, 2016). 
From another point, the conceivable variable or factors that impact or are associated with the dependent variable is Student Competence in Information and Communication Technology. Moreover, Hatlewik, Gudmundsdóttir, and Loi (2015) claim that a student's ability to use digital media for participation, work, and problem-solving, either independently or in cooperation with others, in a critical, responsible, and creative way is known as their level of digital competence. This means that, in addition to skills, the student's comprehension and capacity for critical reflection also fall under the umbrella term of "digital competence”. According to Barakabitze, William-Andey Lazaro, Ainea, Mkwizu, Maziku, Matofali, Iddi, and Sanga (2019), these competencies are necessary for students to participate in STEM subjects and use ICTs in many STEM-related fields.	
 Although there is a growing focus on incorporating ICT skills and STEM education into contemporary school curricula, there is a noticeable lack of comprehensive research that examines the connection between students' ICT proficiency and their attitudes toward STEM implementation. While there are separate studies on these aspects, there is a significant gap in understanding how these two factors interact and mutually influence each other. This gap impedes the researchers’ ability to understand how improving students' ICT competence can either positively or negatively affect their eagerness to engage with STEM subjects, highlighting the need for further research to address this vital knowledge gap. 
Statement of the Problem
	This study aimed to determine the significant influence of student competence in Information and Communication Technology (ICT) and attitude on the implementation of Science, Technology, Engineering, and Mathematics (STEM). Specifically, it sought to answer the following questions:
1. What is the level of student competence in Information and Communication
Technology (ICT) in terms of:
0.     use of ICT;
0.     basic computer operation and issues;
0.     use of application software;
0.     use of internet resources; and
0.     use of peripheral ICT equipment?
1. What is the level of attitude on the implementation of Science, Technology, 
Engineering and Mathematics (STEM) in terms of:    
0.     science;
0.     technology and engineering;
0.    math; and
0.    21st century skills?
1. Is there a significant relationship between student competence in Information and Communication Technology (ICT) and attitude on the implementation of Science, Technology, Engineering and Mathematics (STEM)?
1. Is there a significant influence of student competence in Information and Communication Technology (ICT) on attitude on the implementation of Science, Technology, Engineering and Mathematics (STEM)?

Null Hypotheses


Ho1: There is no significant relationship between student competence in    Information and Communication Technology (ICT) and attitude toward the implementation of Science, Technology, Engineering, and Mathematics (STEM).
Ho2: There is no significant influence of student competence in Information and Communication Technology (ICT) on attitude toward the implementation of Science, Technology, Engineering, and Mathematics (STEM).

Theoretical/Conceptual Framework
This study was supported by the Connectivism Learning Theory by Siemens, George (2005). This theory recognizes the influence of networks and digital technologies on contemporary learning. It places a strong emphasis on the value of networked information as well as the aptitude for navigating and utilizing digital resources. Student competence in information and communication technology identified five indicators: the use of ICT, basic computer operation and issues, use of application software, use of internet resources, and use of peripheral ICT equipment. Students’ competence in information and communication technology on attitude towards the implementation of STEM, with the speculation that when students are ICT literate, they will enhance STEM-related knowledge and skills efficiently.
	Student Competence in ICT
· Use of ICT
· Basic computer operation and issues
· Use of application software
· Use of internet resources
· Use of peripheral ICT equipment

	Attitude on the Implementation of STEM
· Science
· Technology and Engineering
· Mathematics
· 21st century skills


	
	


Figure 1. Conceptual Framework

Methodology
This study utilized a descriptive-correlational research design to explore the relationship and influence of students’ competence in ICT and attitude towards science, technology, engineering, and mathematics. It was conducted at Agusan del Sur National High School, San Francisco, Agusan del Sur, Philippines, during the academic year 2024–2025.
The participants consisted of 207 Senior High School students who were officially enrolled in the STEM strand Academic Year 2023-2024 and were selected through a universal sampling method. 
[bookmark: _Hlk199676768]To gather the necessary data, two main instruments were used: the student’s competence in ICT was adapted from (Yusuf & Balogun, 2011), which includes 49 items rated on a 5-point Likert scale, and the Student Attitude towards STEM adopted from from the study of Faber et al. (n.d.), composed of 37 items categorized into four academic contexts—science, technology, engineering, and mathematics.
The data gathering procedure involved securing a letter of permission to gather data outside the school from the Executive Vice President-Operations, and also securing a letter of permission to gather data from the DepEd Division Superintendent of Agusan del Sur and a letter of permission to gather data from the principal’s office of Agusan del Sur National High School. Then, the researcher asked the Administrative Personnel for the total population of Senior High School students in the STEM strand from Agusan del Sur National High School who are currently enrolled in the STEM strand in the academic year 2023-2024. After collecting the responses, the data were encoded and analyzed.
Descriptive statistics, such as weighted mean and standard deviation, were used to determine the levels of students’ competence in ICT and attitude towards STEM. Pearson’s correlation coefficient was employed to determine the relationships between the two variables, and multiple regression analysis was conducted to determine the extent to which students’ competence in ICT influences attitudes towards STEM implementation.
Ethical considerations were strictly observed throughout the research process. Confidentiality of responses was ensured, and participation was voluntary, with respondents free to withdraw at any point without penalty.
Results 
Table 1.  Descriptive Table

	Variables and Their Indicators
	Standard Deviation
	Mean
	Verbal Description

	Student Competence in ICT
	.41
	4.25
	Very High

	      Use of ICT
	.40
	3.56
	High

	Basic Computer Operation and Issues
	.62
	4.33
	Very High

	      Use of Application Software
      Use of Internet Resources
      Use of Peripheral ICT Equipment
	.59
.47
.62
	4.38
4.57
4.39
	Very High
Very High
Very High

	Attitude on the Implementation of STEM
	.40
	3.80
	High

	      Science
	.56
	3.82
	High

	      Technology and Engineering
	.71
	4.03
	High

	      Math
	.46
	3.22
	Moderate

	      21st Century Skills
	.61
	4.14
	High



Table 1 provides information on students’ ICT competence and their attitude towards STEM implementation. The data shows a very high level of ICT competence among students, with an overall mean score of 4.25. This is supported by very high mean scores for specific ICT skills like internet use (4.57), peripheral equipment (4.39), application software (4.38), and basic computer operations (4.33). Even the use of ICT, while slightly lower at a mean of 3.56, still indicates a high level of competence. This suggests students are highly proficient in using ICT and apply these skills at all times. Concurrently, students demonstrate a positive attitude towards the implementation of STEM, with an overall high mean score of 3.80. This positive outlook is consistent across several categories: 21st-century skills (4.14), technology and engineering (4.03), and science (3.82) are all rated as high. While the attitude towards math is described as moderate (3.22), the low standard deviations for all categories (less than 1) indicate a homogeneous and consistent viewpoint among students. This suggests a strong and unified positive perception of STEM fields among the respondents.    
Table 2. Test of Relationship
	Independent Variable
	Attitude towards STEM

	
	R-value
	p-value
	Decision on Ho
	Remarks

	Student Competence in ICT
	.52
	.000
	Rejected
	Significant



Table 2 displays the results of testing the significance of the relationship between student competence in ICT and attitude toward the implementation of STEM. The results show that student competence in ICT and attitude towards STEM implementation revealed a correlation coefficient (r-value) of 0.52 and a p-value of 0.000. These results rejected the first null hypothesis (Ho1) since the p-value is less than the 0.05 alpha level. This indicates a significant relationship between student competence in ICT and attitude towards STEM implementation. 
Table 3. Regression Table
	
Independent Variable
	Attitude towards STEM

	
	R2-value
	F-Value
	p-value
	Decision on Ho
	Interpretation

	Student Competence in ICT
	27.2%
	76.501
	.000
	Rejected
	Significant



Table 3 depicts the results of a linear regression analysis that aimed to determine the significant influence of student competence in ICT on attitude towards the implementation of STEM. The overall influence was 27.2%, which is called the coefficient of determination, meaning that 72.8% belonged to the other factors not included in this study. On the other hand, the F-value of 76.501 indicates a relatively strong overall influence. The table demonstrates that student competence in ICT significantly influences the attitude towards the implementation of STEM, as indicated by the low p-values and rejection of the null hypothesis.

Discussion
The study revealed that the Senior High School STEM students of Agusan National High School emphasize the importance of student competence in information and communication technology (ICT) for instance, in a statement of De Witte and Rogge (2014), advocates for ICT when they argue that these technologies can augment students' flexibility and autonomy, leading to improved learning attitudes and experiences. In the view of Kopaiboon et al. (2014) stated that to being able to reproduce the necessary documents, students who are proficient in ICT can also suggest solutions to problems, select appropriate ICT tools for problem-solving and productive work, gather and distribute information ethically, and possess the essential perspective, abilities, and training. 
While attitudes on the implementation of science, technology, engineering, and mathematics (STEM), a study by Cameron and Craig (2016), stated that STEM education emphasizes hands-on activities to educate students for the emergence of a new competitive environment. On the other hand, Badri (2016), stressed the importance of students having positive attitudes toward STEM to pursue STEM careers. Furthermore, Karahan and Roehrig (2016), further suggest that fostering positive attitudes toward STEM during secondary school is vital, as this is when students evaluate the relevance of the science curriculum for their future aspirations. For instance, 21st-century skills have the highest level of attitude toward STEM among the other indicators, which is aligned with the study of Çalişici (2017), where the 21st-century skills of secondary school students, and the quantitative results revealed that their 21st-century skills are at a high level.

Correlation analysis revealed a significant positive relationship between student competence in ICT and attitude on the implementation of STEM, suggesting that schools today must incorporate class instruction with the use of technology or ICT which will positively enhance students’ engagement in learning setting Thibaut et al., (2018), which stated that the use of Information and Communication Technology (ICT) in STEM education has significant relationship toward the attitude of students on the implementation of STEM programs. With this, students must exhibit a high degree of competency and autonomy when utilizing ICTs (Freeman et. al., 2014). ICT enhances the learning experience, making it more dynamic and appealing. This positive engagement encourages greater interest and enthusiasm for STEM subjects, thereby facilitating the smoother implementation of STEM curricula. Additionally, the familiarity and proficiency with ICT that students gain can boost their confidence and motivation, further supporting the successful integration of STEM education in both developed and developing countries (Madani, 2020).
Regression analysis confirmed that student competence in ICT significantly influences students’ attitude on the implementation of STEM, supporting previous research that connects student competence to attitude on STEM implementation. In the study of Hillman (2013), it is evident that incorporating technology into classroom settings promotes significant learning outcomes, enhances the utilization of prior knowledge, facilitates hierarchical cognitive structuring, encourages elaboration, fosters deeper processing, and encourages innovative practices. Moreover, it has been demonstrated that incorporating information and communication technology (ICT) into STEM education improves students' learning outcomes and experiences. With ICT, students can learn new things, adjust to their surroundings, and hone skills like data analysis and problem-solving (Khampirat, 2021).In addition, research indicates that students who exhibit greater enthusiasm for science, mathematics, and engineering during their formative years are more inclined to pursue these interests, often leading to careers in STEM fields (Full STEM Ahead: Afterschool Programs Step up as Key Partners in STEM Education, n.d). Furthermore, students’ competence in Information and Communication Technology (ICT) significantly impacts their perspectives and receptivity towards integrating STEM education practices. Proficient use of ICT enhances students' engagement with STEM subjects and influences their perceptions of the relevance and efficacy of STEM initiatives in their learning experiences (Schindler et al., 2017).

Conclusions	 
	Senior high school students with a STEM strand in Agusan del Sur National High School have very high levels of ICT competence. It implies that ICT competence was manifested all the time. Additionally, the attitude toward the implementation of STEM is high. This indicates that senior high school students’ attitude toward STEM is positive.  On the other hand, student competence in ICT and attitude towards the implementation of STEM are significantly correlated. Moreover, it was found that students' competence in ICT influenced their attitudes towards STEM implementation. Thus, this study affirmed Siemens, George (2005) Connectivism Learning Theory, which recognizes the influence of networks and digital technologies on contemporary learning. 

Recommendations
Based on the provided findings, it is essential to apply them to educational practice. First, schools should continue to strengthen ICT competence among students by implementing targeted training programs and hands-on workshops, potentially collaborating with industry partners to expose students to real-world applications. This will build on their already high proficiency in using internet resources, application software, and basic computer operations. Additionally, to improve students' attitude towards math, which was found to be moderate, schools can use innovative teaching methods like problem-solving activities and real-life applications to make the subject more engaging. For science, technology, and engineering, which already have high positive attitudes, schools should continue providing project-based learning and encourage participation in competitions. Furthermore, integrating STEM education across all disciplines is key, leveraging the positive student attitudes towards it by ensuring STEM concepts are woven into various subjects and grade levels through interdisciplinary projects. Schools should also offer continuous professional development for teachers to enhance their own ICT skills and knowledge of STEM education, enabling them to effectively incorporate these concepts into their teaching. Lastly, establishing collaborations and partnerships with industry professionals and universities can provide students with real-world exposure, mentorship, and access to cutting-edge technology, ultimately boosting their motivation and interest in STEM careers. By implementing these recommendations, schools can provide a strong foundation for students to succeed in the digital age and pursue STEM-related careers.
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