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ABSTRACT

	With the rapid advancement of AI, industries worldwide are being transformed, from automotive technologies that increasingly rely on smart systems, automation, and data-driven solutions. In the Philippine higher education context, traditional automotive instruction has relied heavily on mechanical and technical skills, while integration within teaching and learning remains limited. This present study explores how AI can reimagine automotive instruction by investigating instructors' perceptions of their awareness and readiness, challenges, and anticipated impact on teaching and student learning outcomes. This study used a descriptive research design and included ten purposively selected automotive technology instructors from a higher education institution in northern Philippines. It utilized structured questionnaires and semi-structured interviews that allowed the gathering of data through both quantitative and qualitative analyses. Generally, instructors have positive perceptions about AI because it can help improve the quality of learning, offer personalized instruction, and increase motivation with simulations and interactive tools. Respondents have expressed their willingness to adopt AI; however, deficiencies in technical knowledge and a number of challenges that were identified, such as cost, technical reliability, and data privacy, are some concerns. For the instructors, AI will be an important tool in the future of automotive education to promote innovation, modernization, and alignment with Industry 4.0 standards. The study recommends that higher education institutions invest in AI resources, provide professional development for instructors, and develop policies to address technical, financial, and ethical challenges. By leveraging AI thoughtfully, Philippine higher education can better provide a world-class learning experience in automotive instruction toward producing industry-ready graduates and building the nation's capacity to respond to emerging technological trends.
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1. INTRODUCTION

With the growing increase of digital technologies, automation and artificial intelligence, automotive industry is also rapidly changing. These have transformed how vehicles are designed, manufactured, and maintained into smarter, safer, and more efficient systems (World Economic Forum, 2023). Artificial Intelligence-driven technologies such as autonomous driving, predictive maintenance, and computer-assisted diagnostics are now at the core of this industry. This involves a requirement that the workforce should not only be mechanically skillful but also highly competent in terms of AI and digital systems.
Traditional automotive instruction relies heavily on manual training and workshop-based activities that center around mechanical expertise. These, though quite efficient in building foundational skills, cannot easily keep pace with the rapid technological changes happening in today's automotive world, according to Gonzales & Tan, 2022. Students must be knowledgeable enough to work with advanced electronic systems, sensors, data analytics, and software-driven controls in order to be prepared for Industry 4.0 and beyond.
According to Zawacki-Richter et al. (2019), AI applications in education can help personalize instruction, automate assessment, and build adaptive feedback to support diverse learning needs. In automotive education, AI-enabled simulations and virtual environments can realistically model real-world systems, such as electric drivetrains and autonomous controls, allowing students to practice troubleshooting in safe, controlled digital environments (Li et al., 2021). These technologies foster conceptual understanding, critical thinking, and engagement while overcoming the limitations of physical laboratories and expensive equipment. 
Also, AI-powered tools can help instructors through the processing of students' performance data, identification of learning gaps, and recommendations for targeted interventions. Such data-driven mentoring allows the teacher to focus more time on mentoring and skills development rather than repetitive assessment tasks UNESCO 2021. It also furthers competency-based education for the clear acquisition of technical and digital skills that are required in the changing dynamics of the automotive industry (Ruiz & Fernandez, 2021). On the other hand, there are several challenges related to integrating AI into automotive instruction, such as a lack of technological infrastructure, untrained faculty, data privacy issues, and high costs associated with implementing advanced educational technologies Holmes et al., 2022. Their successful adoption requires institutional readiness, supportive policies, and collaboration between educational institutions, government agencies, and industry partners. Despite such challenges, the potential benefits of AI in providing teaching effectiveness and student preparedness are considerable.
Rapid transformation is, therefore, underway in the global automotive industry as a result of digitalization, automation, connectivity, and artificial intelligence, generally represented as part of Industry 4.0. As such, there is a need for educational programs in automotive technology to adapt, lest the skills and knowledge developed in colleges and universities become outdated. The previous, mechanical system-based educational approach in higher learning institutions is no longer adequate in developing skills for graduates who have to work with smart vehicles and AI‑enabled diagnostics, and advanced manufacturing systems (Sudsomboon, 2023). For the Philippines, institutions of higher education and technical‑vocational training authorities have been focusing on the need for curriculum restructuring in colleges and universities to focus on Industry 4.0 competencies such as digitization, automation, and smart systems that will keep graduates relevant to the job market (Technical Education and Skills Development Authority [TESDA], 2022).
Running parallel to this industrial shift, the Philippine higher education sector has increasingly recognized the potential of AI to transform teaching and learning. Studies show that the awareness of AI tools among faculty is increasing and students are increasingly using AI for learning tasks, signaling an educational environment in transition. Universities have begun implementing AI‑integrated classrooms and developing institutional guidelines for AI use, demonstrating a national push toward digital pedagogy (Times Higher Education [THE] & Tammy.Tang, 2024). Yet, while these developments are promising, there remains a gap in how AI is applied specifically to hands‑on technical fields like automotive technology instruction, where immersive learning, simulation of real‑world systems, and practical diagnostics are central.
Technical and vocational institutions play a crucial role in the Philippine setting in providing skilled workers for the automotive sector. However, several of these programs are still highly dependent on traditional teaching methods and utilize very outdated equipment (Department of Science and Technology, 2022). The consequence is an increasing gap between the skills provided at school and the competencies required in the contemporary automotive industries. Academic institutions should therefore consider novel teaching methods that will introduce AI and digital technologies into technical education.
The integration of AI in automotive instruction into the curriculum represents a strategic opportunity for modernization and a further strengthening of alignment with global standards at a higher education institution in northern Philippines. In view of changing times, the institution will reimagine how automotive courses are delivered and thereby increase student engagement, better personalize learning experiences, and prepare graduates for an increasingly digital automotive environment.
In this respect, the current research explores the role of AI in reimagining automotive instruction in Philippine higher education by investigating instructor perceptions of their readiness and challenges in implementing AI-driven tools, such as simulations, adaptive learning systems, and data-driven diagnostics, into automotive technology programs. This current research is timely and relevant because it addresses two imperatives: modernizing automotive education and leveraging AI's pedagogical capabilities. It will also indicate how these technologies can be aligned with local institutional conditions, instructor competencies, and industry needs to provide a roadmap for effective implementation and sustained transformation. Thus, this study aims at reimagining automotive instruction in Philippine higher education through artificial intelligence (AI). The objectives of this study are as follows:
1. To examine instructors’ perceptions of AI's role in enhancing automotive education;
2. To assess the readiness and acceptance of AI in automotive instruction;
3. To explore perceived challenges and concerns related to AI integration; and
4. To evaluate the overall impact of AI on the future of automotive technology education.

2. LITERATURE REVIEW

2.1 Instructors’ Perceptions of AI’s Role in Enhancing Automotive Education
Instructors’ perceptions of AI in education play a crucial role in determining the success of its integration into the curriculum. Several studies highlight the benefits perceived by educators, especially in terms of enhancing the quality and engagement of instruction. According to Holmes et al. (2019), AI-driven tools can support instructors by automating repetitive tasks, thus allowing educators to focus on personalized learning and higher-order teaching activities. These technologies enable dynamic and adaptive learning experiences, providing students with personalized pathways, feedback, and simulations that mirror real-world applications (Luckin & Holmes, 2016). In automotive education, AI is seen as a valuable tool for simulating complex mechanical systems, offering students the opportunity to practice diagnostics and problem-solving in a safe, virtual environment (Zawacki-Richter et al., 2019). The positive reception of AI by instructors is evident in studies showing that many educators believe AI can significantly enhance the efficiency, engagement, and quality of learning (Baker et al., 2019).

2.2 Readiness and Acceptance of AI in Automotive Instruction
The readiness and acceptance of AI in automotive instruction are critical factors that determine the success of its adoption. Teo (2018) found that instructors’ positive attitudes toward technology adoption are essential for successful integration. In the context of automotive education, instructors’ readiness to embrace AI technologies varies, with some demonstrating enthusiasm and others expressing concerns over their preparedness. According to Almutairi et al. (2025), the degree to which instructors feel ready to adopt AI depends on their prior knowledge and training in digital tools, as well as the perceived benefits of these technologies. Studies in other educational sectors have shown that faculty are more willing to adopt AI when they see its alignment with teaching goals and its potential to enhance educational outcomes (Holmes et al., 2020). In automotive instruction, the readiness of educators is often tied to institutional support, such as professional development opportunities and investments in AI infrastructure (Baker et al., 2019).

2.3 Challenges and Concerns Related to AI Integration in Automotive Education
Despite the positive perceptions of AI, there are several challenges and concerns related to its integration in education, particularly in technical fields like automotive instruction. The most frequently cited barriers include the high cost of AI tools and infrastructure, technical reliability, and data privacy concerns. Zawacki-Richter et al. (2019) noted that the initial cost of implementing AI technologies, including software and hardware upgrades, can be prohibitive, especially in resource-limited settings. Instructors also expressed concerns about the adequacy of their technical knowledge to effectively integrate AI into their teaching practices (Teo, 2018). Furthermore, issues related to data privacy, particularly regarding student data and the ethical use of AI in educational contexts, are also prevalent in the literature (Chen et al., 2020). Despite these concerns, the benefits of AI in enhancing educational outcomes are often seen as outweighing the challenges, especially when institutions are committed to providing the necessary support.

2.4 Impact of AI on the Future of Automotive Technology Education
AI is expected to have a transformative impact on automotive education by enhancing instructional delivery, improving student outcomes, and aligning curricula with the demands of Industry 4.0. According to Luckin & Holmes (2016), AI has the potential to revolutionize education by creating more personalized and adaptive learning environments. In automotive technology, AI applications like predictive maintenance and smart diagnostics are increasingly becoming integral to the curriculum. The use of AI-driven simulations and virtual labs can provide students with hands-on learning experiences that are more cost-effective and safer than traditional methods (Baker et al., 2019). As AI continues to evolve, its integration into automotive education is likely to drive modernization in curricula, promote innovation, and prepare students for future careers in an AI-driven industry (Holmes et al., 2020). This shift will require significant investments in infrastructure and faculty development but offers immense potential for enhancing educational quality and industry alignment.

3. methodology

This study adopted a descriptive research design to systematically explore perceptions of readiness, challenges, and the projected impact of AI in automotive instruction in Philippine higher education. Descriptive research is applicable in studies that are aimed at describing characteristics, attitudes, or opinions among a population without manipulating variables. McMillan and Schumacher (2010) describe that through this approach, information on how instructors of automotive classes view the integration of AI, their level of preparedness, challenges, and possible outcomes of AI adaptation to teaching was obtained in detail.
Respondents in this study were 12 automotive technology instructors from a higher education institution in northern Philippines. Purposive sampling was used to select a sample of participants who have experience teaching automotive courses and have exposure or interest in emerging educational technologies. This sampling strategy was appropriate because it ensured that the respondents could provide relevant responses regarding AI integration. A total of ten instructors participated in this study, each with different lengths of teaching experience and from different institutional contexts.
Data was collected using a structured questionnaire and interviews to capture both quantitative and qualitative information. The questionnaire included 4-point Likert-scale items measuring instructors' perceptions, readiness, and views about the challenges and impact of AI. Semi-structured interviews allow the participants to elaborate on their experiences and provide richer insights into how AI could transform automotive instruction. Data collection was carried out with the necessary observance of ethical considerations: it had to be voluntarily provided, with informed consent, and assurance of confidentiality.
Quantitative data from the questionnaire were analyzed with descriptive statistics, such as frequencies summarizing the perceptions, readiness, and attitudes of respondents toward AI. Qualitative data collected through interviews analyzed themes, patterns, and recurring ideas about the adoption of AI, challenges, and impacts on instructions. By integrating these quantitative and qualitative analyses, the current state of AI integration in automotive education was holistically captured. This present research draws upon Creswell (2014) and Patton (2014).

4. results and discussion

The article interprets the findings from an investigation on how Artificial Intelligence can be integrated into automotive instruction in Philippine higher education settings. The results were extracted from the experiences, perceptions, and views of instructors and academic heads in the field of automotive technology who participated in in-depth surveys and focus group discussions. From their narratives, emerging themes about instructional innovation, technological readiness, pedagogical transformation, and institutional challenges to adopting AI-infused approaches emerged. These findings link back to various literature and theoretical perspectives on how AI can reimagine traditional automotive teaching with adaptive learning, data-informed instruction, and greater industry alignment within Philippine educational settings.
4.1 Perceptions of AI’s Role in Enhancing Automotive Education
[bookmark: _GoBack]Table 1 shows highly positive perceptions among respondents regarding the integration of Artificial Intelligence (AI) in automotive instruction with the overall mean of 3.30. Analyzing the frequencies, percentages, and mean values further confirms the benefits that instructors associate with AI, particularly in enhancing the quality, engagement, and personalization of automotive training.
Table 1. Perceptions of AI’s Role in Enhancing Automotive Education
	Dimension
	Weighted Mean
	Interpretation

	1. Enhance the quality of automotive training.
	3.67
	Strongly Agree

	2. Make learning more engaging and interactive.
	3.50
	Strongly Agree

	3. Replicate real-world automotive scenarios.
	3.17
	Agree

	4. Personalize learning experiences based on student performance.
	3.25
	Agree

	5. Identify and address learners’ weaknesses efficiently.
	2.92
	Agree

	Overall
	3.30
	Strongly Agree



Most of the respondents (8 out of 12) strongly agreed that AI has the potential to improve the quality of automotive training, with 4 agreeing. This indicates that 66.67% of the respondents recognize the benefits of AI in improving instructional delivery, diagnosis accuracy, and the overall efficiency of learning processes. The mean score of 3.67 supports the argument that AI is seen as a positive force in elevating the quality of education in the automotive field. This finding aligns with Luckin & Holmes (2016), who emphasize that AI technologies can automate routine tasks, offer real-time feedback, and allow instructors to focus more on high-level teaching functions, ultimately leading to better learning outcomes.
Similarly, seven participants strongly agreed, four participants agreed, and one participant disagreed that AI tools can make learning more engaging and interactive. This indicates that 91.67% of respondents recognize the potential of AI-driven technologies—such as intelligent tutoring systems, chatbots, and virtual assistants—to increase student motivation and participation. The percentage results (58.33% strongly agree, 33.33% agree, and 8.33% disagree) reflect the belief that AI tools can enhance student engagement through adaptive content delivery and immersive simulations. The mean response of 3.50 suggests that, on average, participants are between "Agree" and "Strongly Agree" regarding the positive impact of AI on engagement. This aligns with the findings of Holmes et al. (2019), who argue that AI fosters interaction and deepens understanding through dynamic learning pathways and simulations, thereby creating a more engaging classroom environment.
When it comes to the replication of real-world automotive scenarios using AI-based simulations, the majority of respondents (8 out of 12) agreed that AI could effectively simulate authentic mechanical processes, though 1 respondent disagreed and 3 others strongly agreed. The overall mean score of 3.17, along with 25% strongly agreeing and 66.67% agreeing, suggests that there is a general belief in AI's potential to emulate real-world automotive scenarios. However, a minority of respondents expressed concerns regarding the accuracy and reliability of these simulations. This reflects Baker et al. (2019), who noted that while AI-based simulations create safe and cost-effective training environments, their ability to fully replicate hands-on automotive work remains questioned by some professionals.
On the issue of AI’s capability for personalized learning, the results show that the majority (10 out of 12) agreed that AI can tailor instruction to meet individual learning needs. Five respondents strongly agreed, and five agreed, while only two disagreed. With a mean score of 3.25, these findings suggest that most instructors recognize the potential of AI to monitor student performance and adapt lessons to ensure that each learner’s unique needs are met. Zawacki-Richter et al. (2019) support this observation, highlighting that AI’s personalized feedback and adaptive learning pathways are effective in addressing varying levels of student competencies, improving learning outcomes.
Finally, the perception that AI can help identify and address learners' weaknesses efficiently was widely acknowledged. The majority of respondents (7 out of 12) agreed with this statement, with 2 strongly agreeing, and only 1 disagreeing. The overall mean of 2.92 further supports the notion that instructors believe AI can play a critical role in identifying learning gaps and providing timely interventions. This finding aligns with Wei et al. (2020), who emphasized the diagnostic capabilities of AI analytics in education. AI can assist instructors in tracking progress, detecting weaknesses, and ensuring that remediation is delivered promptly, thus making instruction more responsive and data-driven.
In addition to the quantitative results, the qualitative data gathered from interviews with two automotive instructors, Mekaniko A and Mekaniko E, further reinforces these perceptions. Mekaniko A shared, "AI can significantly improve the accuracy of diagnostics in training, which helps students better understand the intricacies of modern automotive systems. However, I still have concerns about the authenticity of some simulations." Similarly, Mekaniko E expressed, "The potential for AI to personalize learning is exciting. It could make a huge difference in how we approach students with varying skill levels. But the cost of implementing these tools is a big challenge for our school."
These interviews provide a deeper, more nuanced understanding of how instructors perceive the role of AI in automotive education. While both instructors acknowledge the potential for AI to revolutionize the field, they also raise concerns about the practicality and feasibility of its widespread implementation.
Overall, the findings indicate that automotive technology instructors consider AI a promising tool for enhancing instructional quality, engagement, and personalized learning. While there are concerns about the authenticity of simulations and the cost of implementation, the general perception is one of optimism regarding AI’s transformative potential in automotive education. This aligns with existing literature, which highlights the potential of AI to enhance teaching and learning, foster innovation, and improve student outcomes in the automotive field.
4.2 Readiness and Acceptance of AI in Automotive Instruction
Table 2 confirms a high level of acceptance and readiness among automotive technology instructors regarding the use of AI in instruction. With overall mean of 3.37, the responses indicated strong openness to adopting AI tools, confidence in AI’s potential impact on education, and a willingness to engage in professional development to enhance their competencies in this emerging field.
Table 2. Readiness and Acceptance of AI in Automotive Instruction
	Dimension
	Weighted Mean
	Interpretation

	1. Openness of AI-powered tools utilization in instruction.
	3.33
	Strongly Agree

	2. Sufficiency of knowledge to integrate AI into teaching/learning processes.
	3.17
	Agree

	3. Confidence on its impact to automotive education.
	3.17
	Agree

	4. Willingness to undergo training to use AI-based systems.
	3.67
	Strongly Agree

	5. Educational institutions should invest in AI technology for automotive programs.
	3.50
	Strongly Agree

	Overall
	3.37
	Strongly Agree



A majority of the respondents (6 strongly agree and 4 agree) showed openness to the use of AI-powered tools in automotive instruction, demonstrating a significant inclination to embrace technological innovations that have the potential to modernize both teaching and learning processes. These findings, with a mean score of 3.33, suggest that 50% of the instructors strongly agree and 33.33% agree that AI can play an important role in advancing instructional practices. Teo (2018) emphasizes that instructors’ positive dispositions toward educational technologies are critical factors for the successful integration of new technologies in the classroom. Almutairi et al. (2025) similarly report that the acceptance of AI among educators is closely linked to the perceived usefulness and compatibility of AI tools with existing pedagogical practices, both of which are evidently high among the respondents.
Regarding knowledge and competence, a majority (8 out of 12) agreed that they possess sufficient understanding to integrate AI into teaching and learning, with only one respondent strongly agreeing. This response, resulting in a mean of 3.17, suggests that while there is an overall positive perception of AI, instructors recognize the need for deeper technical and pedagogical preparation before fully implementing AI-driven tools in their classrooms. This aligns with Zawacki-Richter (2019), who found that educators are enthusiastic about AI’s potential but often lack the specialized training needed to effectively integrate it into subject-specific contexts like automotive technology, where technical precision and safety are paramount.
When asked about their confidence in AI’s positive effect on automotive education, the majority of respondents (3 strongly agree, 8 agree) expressed optimism. The mean score of 3.17 reflects a strong belief in AI’s potential to enhance teaching efficiency, assessment precision, and student engagement. Luckin & Holmes (2016) affirm that educators’ confidence in AI stems from its ability to create adaptive learning environments by automating feedback mechanisms. This allows instructors to focus more on higher-order teaching tasks, which is essential in fields such as automotive education that require practical and hands-on approaches.
Additionally, the findings revealed that instructors are willing to receive training for the use of AI-based systems, with 8 strongly agreeing and 4 agreeing. With a mean of 3.67, this highlights a strong commitment to professional growth and innovation. These results align with the findings of Holmes et al. (2019), who argue that teacher readiness for AI integration depends not only on existing knowledge but also on the intent to learn and familiarize oneself with new technologies. Continuous training sessions combining technical skill development with pedagogical applications are necessary for maintaining this readiness.
Lastly, the majority of respondents (6 strongly agree, 6 agree) indicated that educational institutions offering automotive programs should invest in AI technology. The mean of 3.50 reflects the widespread recognition of the role that institutions must play in facilitating the adoption of AI in automotive education. Respondents emphasized that institutional investments in AI infrastructure, such as intelligent tutoring systems, virtual labs, and diagnostic simulators, would enhance teaching effectiveness and prepare students for Industry 4.0. This finding aligns with Baker et al. (2019), who stress the importance of institutional support in maximizing the potential of AI in education.
Two interview responses provide further insight into the acceptance and readiness of AI among instructors. Mekaniko B shared, “AI in automotive instruction could really transform how we teach and engage with students, especially in technical subjects where precision matters. However, I feel we need more training on the specific AI tools we would use in the classroom.” Mekaniko I echoed this sentiment, stating, “I am open to using AI-powered tools, but I think our school needs to make a clear investment in both the technology and the training. Without these, it will be hard to fully integrate AI into our programs.”
These responses underscore the optimism surrounding AI integration but also highlight the ongoing concerns regarding the need for adequate training and institutional investment. While the majority of instructors are open to AI and confident in its benefits, they also recognize that successful implementation requires institutional commitment and professional development.
In conclusion, the findings indicate that instructors are highly accepting of AI in automotive education, with strong optimism regarding its potential to modernize instruction and enhance student engagement. However, there is a clear recognition of the need for continuous training and institutional support. These results are in line with the literature, which emphasizes that the successful integration of AI in education depends on both teacher readiness and institutional commitment to investing in necessary resources.
4.3 Perceived Challenges and Concerns Related to AI Integration in Automotive Education
Table 3 indicates that while respondents generally have a positive attitude toward integrating AI into automotive instruction, several challenges and potential barriers to successful implementation have been identified with the overall mean score of 3.40. These include concerns about cost, technical issues, data privacy, role displacement, and insufficient training.
Table 3. Perceived Challenges and Concerns Related to AI Integration in Automotive Education
	[bookmark: _Hlk216128569]Dimension
	Weighted Mean
	Interpretation

	1. Implementation of AI in automotive instruction may be costly.
	3.42
	Strongly Agree

	2. AI integration may replace some traditional teaching roles.
	3.00
	Agree

	3. Technical issues may limit the effectiveness of AI-based instruction.
	3.58
	Strongly Agree

	4. Data privacy and security are concerns when using AI tools.
	3.75
	Strongly Agree

	5. Lack of training could hinder the adoption of AI in automotive instruction.
	3.25
	Agree

	Overall
	3.40
	Strongly Agree



A significant number of respondents (7 out of 12) agreed that implementing AI in automotive instruction may be costly, with 5 strongly agreeing. This resulted in a mean score of 3.42, demonstrating widespread awareness of the financial implications involved in integrating AI-powered systems, diagnostic tools, and virtual automotive simulators into educational settings. Respondents recognize that such investments require substantial financial resources. This concern is echoed in the work of Baker et al. (2019), who found that the high costs of AI technologies, including software, maintenance, and infrastructure upgrades, often hinder the widespread adoption of AI in educational institutions, particularly in resource-limited environments. Zawacki-Richter et al. (2019) also emphasize that financial readiness is a critical factor in the successful integration of AI in higher education. Mekaniko C shared, “The cost of AI tools is a real challenge for our institution. While the potential is there, we don’t have the budget to support this transformation fully.” This sentiment reflects a common concern that aligns with the study’s findings.
Regarding the fear that AI might replace traditional teaching roles, responses were more mixed. Three (3) respondents strongly agreed, while six (6) agreed, and three (3) disagreed. The mean score of 3.00 suggests that while a majority of instructors are concerned about the potential for AI to replace some instructor functions, others feel it is not an immediate threat. This finding aligns with the work of Holmes et al. (2019), who noted that while AI can automate certain routine tasks, it is unlikely to replace the critical, human elements of teaching. According to Luckin & Holmes (2016), AI is more likely to enhance teaching by relieving instructors from administrative tasks, allowing them to focus on mentoring, creativity, and problem-solving. Mekaniko J remarked, “I think AI will make us more efficient, but I don’t feel threatened. It will only improve how we interact with students.” This response highlights the belief that AI should augment, not replace, teaching roles.
In terms of technical issues, seven respondents strongly agreed and five agreed that technical problems could limit the effectiveness of AI-based instruction, leading to a mean score of 3.58. This indicates a high level of awareness among instructors regarding the challenges posed by technical issues such as connectivity problems, software malfunctions, and a lack of technical support. Chen et al. (2020) also highlighted that inadequate infrastructure and system reliability are among the most common barriers to AI adoption, particularly in areas with limited digital resources. Mekaniko C noted, “We already struggle with slow internet and unreliable computers. Introducing AI could make things worse if we don’t have the right infrastructure.” This reflects the concern that without adequate technological resources, the full potential of AI cannot be realized.
Data privacy and security emerged as significant concerns, with 9 respondents strongly agreeing and 5 agreeing that these issues are critical, resulting in a mean score of 3.75. Participants expressed apprehension about the use of AI in education, particularly regarding the collection and handling of large volumes of student data. They raised important questions about how this data is stored, shared, and protected. Williamson and Eynon (2020) highlight that data privacy is a fundamental concern in AI adoption, noting that inadequate data management could undermine trust between educators and students. As one respondent, Mekaniko J, remarked, “Data security is a huge issue. I’m worried about how our students’ information will be handled if we start using AI tools.” This comment underscores the need for robust measures to address data privacy and ensure the ethical and secure use of AI in educational settings.
Finally, the majority of respondents (9 out of 12) agreed that a lack of training could hinder the adoption of AI in automotive instruction, with 3 strongly agreeing. This resulted in a mean score of 3.25, reinforcing the need for ongoing professional development and institutional support for instructors to enhance their technical and pedagogical skills regarding AI integration. Teo (2018) and Almutairi et al. (2025) have emphasized that successful technology adoption depends not only on positive attitudes but also on the availability of training and institutional support. In line with this, Mekaniko C expressed, “We are willing to use AI, but we need proper training. Without that, it’s hard to implement AI effectively in our courses.” This comment highlights the importance of comprehensive training programs to ensure that instructors are equipped to integrate AI tools into their teaching practices.
In conclusion, while automotive technology instructors in the Philippines are generally optimistic about the potential of AI to enhance automotive education, concerns about cost, technical issues, data privacy, role displacement, and training remain significant barriers. These concerns underscore the need for comprehensive planning and investment by educational institutions to ensure that AI integration is both effective and ethical. The results emphasize the importance of addressing these challenges through institutional support, infrastructure development, and professional development programs to maximize the benefits of AI in automotive instruction.


4.4 Overall Impact of AI on the Future of Automotive Technology Education
The findings in this section (table 4) indicate a very optimistic outlook from the respondents regarding the role of AI in transforming the future of automotive technology education with the overall mean of 3.42. Across all indicators, the majority of respondents strongly agreed or agreed that AI will have a significant and positive influence on the delivery of automotive instruction, student learning outcomes, and the modernization of technical programs within institutions.
Table 4. Overall Impact of AI on the Future of Automotive Technology Education.
	Dimension
	Weighted Mean
	Interpretation

	1. AI will transform how automotive instruction is delivered.
	3.75
	Strongly Agree

	2. AI integration will improve student learning outcomes.
	3.33
	Strongly Agree

	3. The future of automotive education depends on AI adoption.
	3.08
	Agree

	4. AI will promote innovation and modernization in automotive programs.
	3.67
	Strongly Agree

	5. I believe AI is essential for the future of automotive instruction.
	3.25
	Agree

	Overall
	3.42
	Strongly Agree



A substantial number of respondents (9 out of 12) believed that AI will eventually transform how automotive instruction is delivered. Specifically, 9 strongly agreed and 3 agreed, leading to a mean score of 3.75. This suggests that instructors strongly believe in AI's potential to redefine conventional teaching methods through automation, data-driven personalization, and intelligent feedback mechanisms. These responses support Luckin & Holmes' (2016) argument that AI can revolutionize education by enhancing teachers' capabilities and facilitating adaptive, individualized learning pathways. For automotive education, this could include AI-driven diagnostic training, smart simulations, and intelligent tutoring systems that replicate real-world industrial practices. Mekaniko A shared, “AI will definitely change the way we teach. It will allow us to focus on the critical aspects of training while automating the more repetitive tasks, giving our students a deeper and more personalized learning experience.” This aligns with the widespread belief among respondents that AI will significantly impact instructional delivery.
Additionally, all respondents (4 strongly agree and 8 agree) expressed the belief that AI integration will lead to improved student learning outcomes, resulting in a mean score of 3.33. This reflects the consensus that AI is not just a technological upgrade but a pedagogical enhancement that can improve students’ understanding and performance. According to Holmes et al. (2019), AI facilitates better learning outcomes through continuous assessment, adaptive feedback, and engagement strategies that support self-paced and mastery-based learning. For technical education, where skill acquisition is paramount, AI tools can provide immediate feedback and error analysis, enhancing learning efficiency and precision. Mekaniko L added, “The ability of AI to provide real-time feedback will be a game-changer for students, especially in hands-on fields like automotive technology where immediate corrections are critical for learning.” This reflects the strong belief in AI’s potential to enhance student outcomes, particularly in practical skills training.
The statement that the future of automotive education depends on AI adoption also received strong support (3 strongly agree, 8 agree), with a mean of 3.08. Respondents expressed an awareness of the importance of technological innovation, particularly AI, in ensuring that education aligns with the evolving demands of Industry 4.0, including smart, connected vehicles. As Chen et al. (2020) and Wei et al. (2020) have emphasized, AI adoption is increasingly seen as a critical factor in preparing students with the skills required for future-ready careers in automation, mechatronics, and intelligent systems. Mekaniko F noted, “Without adopting AI, we risk falling behind the global trends. Our students need to be trained using the tools that are becoming standard in the industry.” This reflects the growing consensus that AI is not optional but necessary for maintaining program relevance and meeting industry standards.
Furthermore, the statement that AI will promote innovation and modernization in automotive programs received strong support, with 8 strongly agreeing and 4 agreeing, resulting in a mean score of 3.67. This reflects the belief that AI will be a driving force for curriculum innovation and the creation of a more technologically advanced learning environment. Zawacki-Richter (2019) argues that AI serves as a key driver of digital transformation in education, enabling the redesign of curricula to incorporate emerging technologies. In automotive programs, this could involve integrating AI-based fault detection systems, autonomous vehicle technologies, and predictive maintenance techniques into coursework and laboratories. Mekaniko H expressed, “AI will push us to modernize our curriculum. It’s no longer enough to teach just the basics; students need exposure to the latest technologies that will shape the industry.” This reflects the strong support for AI as a tool to modernize and innovate automotive education.
The majority of respondents (3 strongly agree, 9 agree) also believed that AI is the future of automotive instruction, with a mean score of 3.25. This indicates that AI is not seen as an optional enhancement but as an essential part of the evolution of technical education. These results resonate with the view expressed by Baker et al. (2019), who argue that AI is one of the driving forces of change in education, fundamentally altering how institutions prepare students for industries driven by technology. Similarly, Almutairi et al. (2025) note that educators increasingly view AI as indispensable for maintaining innovation, competitiveness, and alignment with global technological trends. Mekaniko D concluded, “AI will be central to the future of automotive education. It’s not just a tool we use; it’s the foundation for how we will train our students to meet the challenges of the future.” This reflects the widespread belief that AI will be integral to the ongoing development and future success of automotive instruction.
In summary, the findings indicate that instructors in automotive technology view AI as a critical tool for transforming educational practices, improving student learning outcomes, and ensuring that educational programs remain relevant in the era of Industry 4.0. Despite some concerns about the implementation process, the general sentiment is one of optimism regarding AI’s potential to reshape the future of automotive education. This aligns with the literature, which highlights the transformative role of AI in modernizing curricula, enhancing instructional delivery, and preparing students with the competencies needed for success in a technology-driven world.
5. Conclusion

This study explored the potential integration of Artificial Intelligence (AI) into automotive education, focusing on the perceptions of automotive instructors in the Philippines. The findings revealed that AI is largely viewed as a promising tool for enhancing the quality, engagement, and personalization of automotive instruction. The overall mean for AI’s role in enhancing automotive education was 3.30, with strong endorsements for the benefits of AI in improving instructional delivery and student motivation. Respondents strongly agreed that AI could significantly improve the quality of training, with a weighted mean of 3.67. This suggests a general consensus that AI-driven tools can elevate educational practices by automating routine tasks, offering real-time feedback, and allowing instructors to focus on higher-level pedagogical functions, aligning with previous research (Luckin & Holmes, 2016).
The results also highlighted the belief that AI can make learning more engaging and interactive, with a mean of 3.50. Most instructors strongly agreed that AI technologies, such as chatbots, virtual assistants, and intelligent tutoring systems, could boost student participation and engagement. This aligns with Holmes et al. (2019), who emphasized that AI’s ability to offer adaptive learning and immersive simulations fosters greater student interaction. While there was some disagreement regarding AI's capacity to fully replicate real-world automotive scenarios, the majority of respondents still believed that AI could effectively simulate automotive processes, with a mean score of 3.17. This finding indicates that AI is viewed as a tool that can create safe, cost-effective environments for hands-on learning, though concerns about the accuracy of simulations remain.
In terms of personalizing learning experiences, the mean score of 3.25 reflected strong support for AI's ability to tailor instruction to individual student needs. Most respondents agreed that AI's adaptive feedback could be a game-changer in addressing diverse learning paces and styles. This is consistent with Zawacki-Richter et al. (2019), who found that AI can significantly enhance learning outcomes by providing personalized learning pathways. Additionally, instructors recognized AI's role in identifying and addressing learners' weaknesses, with a mean of 2.92, highlighting its diagnostic potential. This aligns with the findings of Wei et al. (2020), who discussed AI's capacity to track student progress and deliver timely interventions.
Regarding readiness and acceptance, the instructors displayed strong openness to adopting AI, with an overall mean of 3.37. In particular, instructors were eager to engage in training and believed that educational institutions should invest in AI technologies for automotive programs, with a mean score of 3.50. This underscores the readiness of the teaching staff to integrate AI into their pedagogical practices, provided there is adequate training and institutional support. However, concerns about the cost, technical issues, and data privacy emerged as significant barriers, as reflected in the overall mean of 3.40 for perceived challenges in AI integration. These challenges suggest that successful AI adoption in automotive education will require substantial investment in infrastructure, training, and policy frameworks to address data security concerns.
In summary, the findings of this study indicate that while there are some concerns, the majority of automotive instructors in the Philippines are optimistic about the role of AI in transforming automotive education. They see AI as a powerful tool that can enhance instructional quality, increase student engagement, and prepare students for the demands of Industry 4.0. The integration of AI into automotive education holds the potential to reshape the delivery of instruction and improve student learning outcomes, but its successful implementation will require overcoming financial, technical, and training-related barriers. The implications of this study suggest that educational institutions must prioritize investments in AI infrastructure, professional development programs, and policies that address data privacy to fully realize the benefits of AI in automotive education.
The findings underscore the transformative potential of AI in automotive education, but also highlight significant challenges that need to be addressed. The positive perception of AI's role in enhancing teaching and learning emphasizes the importance of technological innovation in preparing students for the future of the automotive industry. Institutions must ensure that AI adoption is not hindered by budgetary constraints or technical limitations. Comprehensive training programs are essential to equip instructors with the necessary skills to integrate AI effectively into their teaching practices. Furthermore, institutional policies must prioritize data security and privacy to build trust and ensure the ethical use of AI tools. Ultimately, the successful integration of AI will require collaborative efforts between educational institutions, policymakers, and technology providers to create a more adaptive, innovative, and inclusive automotive education system.

Consent

Informed consent was obtained from all participants prior to the conduct of interviews and administration of questionnaires. Respondents were clearly informed about the purpose of the study, the voluntary nature of their participation, and their right to withdraw at any time without penalty. All data collected were kept strictly confidential and treated with utmost privacy; responses were anonymized, and all information was securely stored to prevent unauthorized access. The results were reported in aggregated form only, ensuring that no individual participant could be identified. These measures ensured compliance with ethical standards governing research involving human participants.

Ethical approval

The study was, therefore, conducted in accordance with ethical standards that protect the privacy and rights of all participants. The researcher sought formal permission from the head of the department in which the participant institution falls prior to the collection of data. This would ensure that the study conformed to institutional policies, fit within academic protocols, and was clearly presented in terms of purpose, scope, and procedures.
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Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been used during the writing or editing of manuscripts. This explanation will include the name, version, model, and source of the generative AI technology and as well as all input prompts provided to the generative AI technology
Details of the AI usage are given below:
1. Name: ChatGPT | Version: GPT-4 | Model: OpenAI GPT-4
2. [bookmark: _Hlk187485061]The AI was used to review, refine, and correct the text in terms of language, flow, and precision. Additionally, it helped in ensuring that statistical calculations were processed correctly, contributing to the overall accuracy of the findings.
3. Please act as an English critic and rechecker of statistics. Review the provided text for grammar, punctuation, clarity, and overall coherence, improving sentence structure and enhancing the flow while maintaining the original meaning. Ensure the accuracy of statistical data and calculations, verify the correct use of mean, percentage, and other statistical terms, and check for consistency in how numbers and percentages are represented throughout the text. Offer suggestions for improving both the language and statistics as necessary, ensuring that the content remains precise, professional, and easy to understand.
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