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ABSTRACT
Robotics has thrived as an emerging field with the potential to transform passive learning into an engaging, hands-on experience that not only imparts theoretical knowledge but also fosters practical application. This research aims to address this gap by proposing a comprehensive framework for Shining Light Academy, emphasizing not only the integration of robotics but also strategies to maximize its educational impact while navigating the challenges unique to smaller institutions. This study will employ a Grounded Theory Approach to explore the transformative potential of robots in the academy's curriculum and teaching practices. A qualitative methodology will be used, involving semi-structured interviews, classroom observations, and focus group discussions with key stakeholders including teachers, students, and parents. The primary aim is to develop an educational framework model that illustrates how robotics is implemented in teaching, the interaction between students and robots, and how teachers facilitate learning using robotics as a tool. The study highlights that robotics education plays an essential role in preparing students for the future by developing their creativity, problem-solving abilities, and teamwork skills. To improve robotics education, the academy should invest in comprehensive teacher training programs, including workshops, online courses, and mentorship opportunities.


Introduction
Robotics has emerged as one of the most transformative technological advancements of the 21st century, revolutionizing industries and reshaping the way society functions. From manufacturing and healthcare to logistics and defense, robotics has proven to enhance productivity, streamline complex operations, and foster innovation. The educational sector, too, has begun recognizing the profound implications of robotics in preparing the workforce of the future. Globally, countries are embedding robotics into their educational systems to cultivate essential skills such as problem-solving, creativity, collaboration, and technological literacy. This move aligns with the evolving job market, where proficiency in technology and adaptive learning is becoming prerequisites for success.
The history of robotics dates back to the early days of industrialization when simple automation machines were developed to perform routine and repetitive tasks. In the following decades, further advancements in control engineering and computing enabled the development of more sophisticated robots capable of performing a wider range of tasks. In 1956, the first industrial robot was introduced by George Devol and Joseph Engelberger, which marked a significant milestone in the field of robotics. By the 1970s, robots had become a standard tool in the manufacturing industry, particularly in automotive production. In the following decades, advances in electronic and software engineering, as well as miniaturization, enabled the development of more compact and versatile robots that could be used in various industries. Today, robotic technology is rapidly advancing, with the integration of artificial intelligence (AI) and machine learning (ML) enabling robots to interact independently with their environment and perform more complex tasks.
The most prominent industries where robotics is widely used include manufacturing, healthcare, agriculture, transport, and logistics . In manufacturing, robots are used in various processes, such as assembly, packaging, and welding, due to their accuracy, speed, and consistency. Healthcare is another sector where robots can play a vital role in assisting medical professionals with diagnostics, surgeries, and rehabilitation. In agriculture, robots can be used for various applications, including planting, harvesting, and fertilizing crops, providing advantages such as precision, efficiency, and cost-effectiveness. In the transport and logistics industry, robots can be used in automated warehouses and distribution centers, enabling faster and more accurate processing of orders.
There are several technologies that play a crucial role in the development and functioning of robots, enabling them to perform tasks with increased efficiency, accuracy, and adaptability. The combination of advanced sensor technology , AI, and ML has brought about a revolutionary transformation in robotics, surpassing the constraints of conventional automation machines. Sensor technology enables robots to perceive and interact with their surroundings, while AI and ML empower them with enhanced capabilities. These technologies are crucial for achieving the necessary level of automation in robots.
AI and ML algorithms enable robots to analyze vast amounts of data, learn from their experiences, and adapt their operations accordingly . This self-improvement and adaptability are essential for meeting the ever-evolving demands of industrial applications and enhancing productivity across various sectors. In addition, these technologies contribute greatly to the emerging field of intelligent robotics, which aims to develop robots with more advanced cognitive abilities and seamless human–machine collaboration. As technology continues to advance, it is essential for researchers and industries alike to harness these technological breakthroughs to further improve the capabilities and potential applications of robotic technology.
Intelligent robotics has emerged as a thriving field with the potential to revolutionize various industries by enhancing productivity, efficiency, and customer experiences . It refers to the integration of AI, ML, and advanced sensing technologies within robotic systems to enable them to perceive and interact with their environment autonomously, learn from experience, and adapt to new situations . Intelligent robotics entails the enhancement of robots’ capabilities to engage in more intricate interactions with both humans and other automated systems. With advancements in related fields such as AI and sensing technologies, the role of robotics is expected to expand and generate new opportunities for innovation . At the same time, there are challenges related to ethical considerations, data privacy, economic displacement, and environmental concerns that must be addressed. 
Countries leading the way in this technological integration include Finland, Japan, and the United States, where educational policies have made STEM (Science, Technology, Engineering, and Mathematics) learning a priority. Robotics, as a vital component of these STEM programs, has shown the potential to transform passive learning into an engaging, hands-on experience that not only imparts theoretical knowledge but also fosters practical application. For instance, schools in these nations utilize robotics to teach coding, engineering principles, and even arts, offering students a holistic approach to learning. These programs have set benchmarks for how innovative practices can drive educational success and equip students with the skills needed for high-demand fields in science and technology.
The adoption of robotics in schools is gaining momentum, albeit at varying paces. Educational institutions in developing countries are beginning to see the value robotics adds to their curriculums, providing students with tools to think creatively, approach problems with structured reasoning, and engage in collaborative projects. Yet, these efforts often face significant challenges, such as limited resources, insufficient teacher training, and difficulties in curriculum alignment. However, examples from schools that have overcome these barriers showcase substantial improvements in student engagement and academic achievement. These success stories underscore the potential of robotics as an educational equalizer, offering all students—regardless of their background—opportunities to develop key competencies.
Multi-national companies doing manufacturing in the Philippine soil adopt industrial robots as mandated by their mother companies based abroad. However, 100% Filipino-owned companies are very slow in adopting robotics due to misunderstanding of the benefits of using industrial robots. Most Filipinos believe that the robot will replace them in the workplace. Hesitant to use industrial robots, Filipino companies moreover do not invest in R&D and manufacturing of robots. Filipinos refer to robotics just as a hobby that is why activities related to robotics only include joining competitions, selling robotics kits, and developing robotics projects in schools and for personal use. An example is a startup founded by engineering students of Mapua Institute of Technology named MachiBox. They are selling robotics kits with their flowchart-based program installed. Examples of competitions enjoined by robotics enthusiasts include the 18th International Robot Olympiad (IRO) held in Beijing, China, and the DepEd-sponsored competition in Cebu City. Philippine Robotics Team composed of delegates from 18 schools comprised of over 70 students were sent to China to compete while a total of 79 schools both elementary and high schools joined the Department of Education (DepEd) Lapu-Lapu Division’s 2nd Robotics Cup at the Hoopsdome in Barangay Gun-ob, Lapu-Lapu City. An example of a robotics kit that is considered toys here in the Philippine is the Jimu robot for kids and teens developed by UBTECH Robotics. With just these activities in robotics, some experts say that the Philippines is lagging behind other countries when it comes to robotics. In the recently held Startup project expo at the University of Sto. Tomas last June 3, 2017, an interview with one of the organizers of the event revealed that robotics is not popular in the Philippines. However, some medical facilities in the country have already used robotics in complex procedures in the fields of thoracic, head, oral surgery, colorectal, and urology.
Shining Light Academy, a small sized educational institution, has recognized the need to integrate robotics into its curriculum to align with global and regional trends. The academy’s leadership understands that equipping students with robotic skills is more than just an educational enhancement; it is a strategic investment in their future. Robotics education can bridge the gap between theoretical learning and real-world application, fostering an environment where students become active participants in their learning journey. By embracing robotics, Shining Light Academy aims to cultivate a generation of learners who are well-prepared to navigate and excel in an increasingly technological world. Shining Light Academy recently participated in the robotics competition held in Laguna on November 11, 2023, and earned an impressive  place. This remarkable achievement not only highlighted the academy's growing expertise in robotics but also provided the students with an exciting opportunity to represent their school in China, where they will compete on an international stage. The success in the competition is a testament to the hard work and dedication of the teachers, who have undergone several comprehensive training sessions conducted by Creotec, a leader in robotics education and most of all trusting God that whatsoever ye do, therefore we eat or drink we do it all for the Glory of the Lord. These trainings equipped the teachers with the knowledge and skills to guide their students in the complex field of robotics. To further support the development of robotics skills among their students, Shining Light Academy made a significant investment in August 2022 by acquiring a variety of robotic kits tailored to different educational levels. These kits, which were provided for the nursery, grades 1-3, grades 4-6, and high school, have played a key role in fostering a hands-on learning environment. They have not only helped spark interest in technology and innovation among students but have also enabled them to gain practical experience in programming, problem-solving, and teamwork. The academy’s commitment to robotics education continues to inspire its students, preparing them for future opportunities in the rapidly evolving field of technology.
The researcher seeks to build a framework where robotics serves not just as an isolated subject but as an interdisciplinary tool that complements learning across science, mathematics, language arts, and social studies.
While the benefits of integrating robotics into education have been well-documented in high-resource environments, there is a significant research gap regarding the implementation of such programs in smaller educational institutions with limited resources. Most studies tend to focus on large-scale projects or schools in affluent regions, leaving a void in understanding how medium-sized institutions like Shining Light Academy can effectively adapt and sustain robotics education within budgetary and staffing constraints. There is a need for research that identifies scalable and practical models tailored to schools that may face limitations in funding, specialized training, and infrastructure. This research aims to address that gap by proposing a comprehensive framework for Shining Light Academy, emphasizing not only the integration of robotics but also strategies to maximize its educational impact while navigating the challenges unique to smaller institutions.
Statement of the Problem
It specifically aims to answer the following questions:
1. What are the experiences of the teachers in using robotics?
2. What are the key elements that can be derived from the experiences?
3. What educational framework model can be developed from the key elements?

Hypotheses

Null Hypothesis  
Integrating robotics into the curriculum at Shining Light Academy has no significant effect on students' problem-solving, critical thinking, and technological skills.  
Alternative Hypothesis  
Integrating robotics into the curriculum at Shining Light Academy significantly enhances students' problem-solving, critical thinking, and technological skills. 

Theoretical Framework
Figure 1. Research Paradigm







RESEARCH METHODOLOGY
	This presents the research methods and procedures utilized in the study. It includes the research design, locale of the study, respondents of the study, research instrument, data gathering procedure, and statistical treatment of data. 
Research Design
This study will employ a Grounded Theory Approach to explore the transformative potential of robotics in Shining Light Academy. The primary aim is to develop an educational framework model that illustrates the integration of robotics into the academy's curriculum and teaching practices. A qualitative methodology will be used, involving semi-structured interviews, classroom observations, and focus group discussions with key stakeholders including teachers, students, and administrators. Data will be analyzed open coding to identify key concepts. This approach allows for the development of a grounded, context-specific framework based on the lived experiences and perspectives of the participants, ensuring the findings are directly relevant to the educational context of Shining Light Academy.
Locale of the Study
This study was conducted at Shining Light Academy, located at Centro 1, Sanchez Mira, Cagayan. The academy is a private school that serves students from Nursery to Senior High School, catering to both local and international learners. 
Shining Light Academy was selected as the research site for several reasons. First, the school offers a diverse student population, including both local and international students, which provides a unique context for understanding Robotics. Second, the school’s wide range of grade levels, from Nursery to Senior High School, allows for the exploration of Robotics across different stages of a student's academic journey. This variety provides a rich setting for the research to reflect the experiences of students at various educational levels.
Additionally, Shining Light Academy is known for its progressive approach to education and a  strong focus on global education, which further aligns with the goals of this study. The school’s environment is conducive to gathering valuable data on Robotics, ensuring that the findings can be applicable to both local and international contexts.
Participants
	Participants in this study will include teachers, students from elementary through high school, and parents of students at Shining Light Academy. A purposive sampling method will be used to select participants who have direct experience with or knowledge of robotics integration in the academy. Teachers will provide insights into the pedagogical approaches and challenges of incorporating robotics into their classrooms. Students from various grade levels will share their experiences, perceptions, and engagement with robotics as a learning tool. Parents will contribute their perspectives on how robotics impacts their children's learning and development. This diverse participant group will provide a comprehensive understanding of the role of robotics in transforming education at Shining Light Academy.
Data Collection Methods
Data Collection Methods for this study will include a combination of semi-structured interviews, classroom observations, and focus group discussions to gather rich, qualitative data from the participants. 
A. Semi-structured Interviews
 Interviews will be conducted with teachers, selected students from elementary to high school and parents. These interviews will allow for in-depth exploration of individual experiences and perceptions regarding the use of robotics in education. The interviews will be guided by open-ended questions to encourage participants to share their views freely while ensuring consistency across interviews.
	B. Classroom Observations: The researcher will observe robotics-based lessons or activities in classrooms across different grade levels. These observations will provide insights into how robotics is implemented in teaching, the interaction between students and robots, and how teachers facilitate learning using robotics as a tool.
	 C. Focus Group Discussions
 Focus groups will be organized with groups of teachers, students, and parents to promote group discussions on their collective experiences with robotics in the academy. The group setting will allow participants to reflect on and build upon each other’s insights, uncovering shared challenges, benefits, and perceptions of the integration of robotics in the educational framework.

These data collection methods will be used to ensure a comprehensive understanding of the various perspectives on robotics integration at Shining Light Academy, allowing for the development of a grounded educational framework model.
 Data Analysis Techniques
Data Analysis Techniques for this study will follow the Grounded Theory Approach, focusing on the systematic process of coding and categorizing the qualitative data collected from interviews, observations, and focus group discussions. The data analysis will be conducted in the following stage:
 Open Coding: The raw data from interviews, focus groups, and observations will be transcribed and reviewed. Key phrases, words, and concepts will be identified and labeled to form initial codes. This process will help in breaking down the data into manageable chunks and identifying recurring themes related to the use of robotics in education.

Ethical Considerations
Ethical Considerations in this study will be carefully observed to ensure the rights, confidentiality, and well-being of all participants are protected throughout the research process. The following ethical guidelines will be adhered to:
1. Informed Consent:
   - Prior to participation, all individuals (teachers, students, and parents) will be provided with a detailed informed consent form that explains the purpose of the study, the procedures involved, and any potential risks or benefits. Participants will be informed that their involvement is voluntary, and they can withdraw from the study at any time without consequence. Consent will be obtained from both parents and minors where applicable, with clear instructions on their rights to confidentiality and anonymity.
2. Confidentiality and Anonymity:
   - To protect the privacy of participants, all personal information will be kept confidential. Identifying details, such as names or personal contact information, will not be disclosed in any published reports or findings. Instead, pseudonyms will be used to ensure anonymity. Data will be stored securely, and access will be limited to the researcher and authorized personnel only.
3. Voluntary Participation:
   - Participation in the study will be completely voluntary. Participants will be informed that they can choose not to participate or withdraw at any stage without any negative repercussions or loss of benefits
4. Minimizing Harm:
   - Efforts will be made to ensure that the study does not cause any harm or discomfort to participants. The researcher will be sensitive to any personal or professional challenges that may arise during the study and will provide participants with the opportunity to ask questions and discuss any concerns before, during, and after data collection.
5. Respect for Diversity:
   - The study will be conducted with respect for the diversity of participants, including their educational backgrounds, cultural values, and experiences. The researcher will remain neutral and avoid any bias that might influence participants' responses.

6. Data Handling and Reporting:
   - All data collected during the study will be treated with the utmost respect and care. The findings will be reported honestly, without misrepresentation or falsification. Participants will have the option to review the findings or summaries related to their involvement in the study, upon request.
By adhering to these ethical principles, the researcher ensures that the study is conducted with integrity and respect for all participants, fostering a trustworthy research environment that supports the validity and reliability of the findings.


 Limitations
There are several limitations to this study that could impact the scope, generalizability, and depth of the findings. First, the research will be conducted within a single educational institution, Shining Light Academy, which means that the findings may not be fully applicable to other schools or educational settings with different demographics, resources, or curricula. While the study includes a diverse group of participants—teachers, students from nursery to high school, and parents—the perspectives captured may still be limited by the specific individuals who agree to participate. For instance, younger students may not be able to articulate their experiences as effectively as older students, potentially limiting the depth of data collected from this group.
Time constraints also pose a limitation, as the study will be conducted within a set timeframe. This may restrict the ability to conduct extended follow-up interviews or observe the long-term effects of robotics integration on teaching and learning. Furthermore, the stage of robotics integration at Shining Light Academy may vary across classrooms, with some teachers and students having more access to or experience with robotics than others, leading to inconsistencies in the data. As a qualitative study, the research will rely on participants’ perceptions, which can introduce subjectivity or bias in the responses. Participants may also alter their behavior or responses due to the presence of the researcher, a phenomenon known as the Hawthorne effect, which could affect the authenticity of the data.
Additionally, non-response or lack of interest from potential participants, particularly parents or students, could limit the comprehensiveness of the findings. Lastly, although the study aims to capture diverse viewpoints, the constraints mentioned may limit the extent to which the research findings can be generalized beyond the specific context of Shining Light Academy. Despite these limitations, the study is expected to provide valuable insights into the integration of robotics in education and contribute to the development of an educational framework model.

RESULTS AND DISCUSSION

This presents results from the data gathered. Discussion and thorough analysis of the results are also reflected.
Area 1: Teachers’ Experiences in using Robots Related To Training And Professional Development
		This section presents the experiences and observations shared by the participants regarding Teachers training and Experiences in Robotics Education. Through their responses, key themes emerged, reflecting not only their personal encounters but also their insights into the situations they witnessed. Participants described their own experiences in detail while also highlighting significant patterns, behaviors, and events they observed. These findings provide a deeper understanding of what are the possible effects of those trainings and experiences in robotics education, offering perspectives on both direct engagement and external perceptions. The discussion connects these insights to existing literature and relevant theories to ensure a well-rounded analysis.
When it comes to the  level of robotics knowledge and skills  teachers need to effectively implement robotics education, Teacher 1 says;
Dapat is may basic understanding sila sa robotics concept,dapat is atleast alam nila kung ano yung mga basic parts if nasaan ba diyaan yung kaniyang batteries, mechanical parts and electronic parts. Hindi naman natin kailangang maging expert kasi wala namang nagsimula as expert agad dapat is we are just comfortable with coding,yung part na alam natin kung ano yung mga functions ng mga different sensors and of course alam natin kung paano I sosolve yung mga problems related to robotics.
Teachers must have at least a basic understanding of robotics concepts and how they work. They should be familiar with the fundamental components of robotics, such as batteries, mechanical parts, and electronic parts. They don’t need to be experts, but they should be knowledgeable enough to guide students in building and programming robots. Additionally, teachers should be able to troubleshoot basic robotics-related problems.
           Also based on what Teacher 2 said;
	Kung effectiveness din naman ang pag uusapan siguro kailangan natin ng expert para diyaan. For example ako,I am a Filipino major so meaning limited yung knowledge with regards sa mga parts niya. I mean I can teach robotics but not as effective sa teacher na alam talaga kung ano yun tinuturo niya.
If we're talking about effectiveness, maybe we need an expert for that. For example, me, I am a Filipino major so that means my knowledge is limited with regards to its parts. I mean, I can teach robotics but not as effective as a teacher who really knows what he or she is teaching.
	In the words of Teacher 3 that;
Teachers need to show students how robotics is useful in real life. They should create fun and hands-on activities to help students learn better. More than knowing robotics, teachers should encourage students to be creative and curious.
Aside from that Teacher 4 also asserted that;
Teachers should focus on helping students develop problem-solving skills through robotics. They don’t need to be experts, but they should know how to guide students in exploring and experimenting. Encouraging teamwork and perseverance is just as important as teaching technical skills.
Lastly as mentioned by Teacher 5 says;
A good robotics teacher should make learning fun and engaging by using simple activities that spark curiosity especially for those who are in nursery level. Kasi never nilang papaki alaman yan if hindi ma catch yung attention nila agad agad and maboboring talaga sila if hindi natin alam kung paano imaintain yung engagement ng klase considering their attention span. They should encourage students to ask questions, try new ideas, and learn from mistakes. The goal is not just to build robots but to help students think creatively and logically.
A good robotics teacher should make learning fun and engaging by using simple activities that spark curiosity, especially for nursery-level students. They will never pay attention to it
 if their interest is not captured immediately, and they will definitely get bored if we do not know how to maintain the class's engagement, considering their short attention span. Teachers should encourage students to ask questions, try new ideas, and learn from their mistakes. The goal is not just to build robots but to help students .
	Talking about the most important areas of teacher training in robotics education     Teacher 1 said that;
	In my experience, the most important areas of training include: Learning the basics of coding, algorithms, and debugging. Yan yun pinaka importanteng parts ng training kasi later on time atleast pag nag ask yung mga students natin kung paano to I fifix or ano yung function is alam natin kung anong isasagot.Teachers should know about circuits, sensors, and the general working of hardware to explain the physical aspects of robots. It's just as important to know how to teach robotics. 
In my experience, the most important areas of training include learning the basics of coding, algorithms, and debugging. These are the most important parts of the training because, later on, at least when students ask how to fix something or what a function does, we will know how to answer them. Teachers should also have knowledge about circuits, sensors, and the general workings of hardware to explain the physical aspects of robots. Equally important is knowing how to teach robotics effectively.

	Teacher 2 added;
	Teachers should be trained in the fundamentals of robotics, including how robots work, their parts, and basic programming. Hands-on experience with educational robotics kits helps teachers confidently guide students in assembling and coding robots.
	According to Teacher 3;
		Since robotics involves group work and hands-on projects, teachers need training in managing an active and collaborative classroom. They should learn how to organize teams, distribute tasks, and maintain student engagement while ensuring everyone participates.
	And teacher 4 said that;
	Training should help teachers connect robotics with science, math, and engineering concepts. This ensures students understand how robotics applies to real-world problems and different career fields, making lessons more meaningful.
	Lastly Teacher 5 idea was;
	Teachers should learn strategies to help students think critically and solve problems through robotics challenges. Instead of just giving answers, they should guide students in experimenting, troubleshooting, and learning from mistakes.
	As for how can professional development programs be designed to support teachers' ongoing learning and innovation, Teacher 1 asserted that;
   Mag participate sa mga trainings and workshops. If we have to go back sa  basic like the knowing the parts ganiyan then why not?Pairing new robotics teachers +with experienced mentors who can guide them through the early stages is a valuable opportunity to get support and practical advice.
Let's participate in trainings and workshops. If we have to go back to the basics, like learning the parts and such, then why not? Pairing new robotics teachers with experienced mentors who can guide them through the early stages is a valuable opportunity to get support and practical advice.
	Teacher 2 and Teacher 3 have the same claim with Teacher 1 saying that hands on workshop was still the best program to support learning. While Teacher 4 and Teacher 5 said that partnership with Industries who manufacture robots is also best way.
In relation to what kind of support and resources do teachers need to successfully integrate robotics into their classrooms, Teacher 1 pointed out that;
		Well-structured, adaptable lesson plans or books that fit with different age groups and skill levels. Robots, sensors, and programmable hardware are important, but schools need to ensure na may enough na robotic kit for everybody and na a update talaga siya. Teachers need access to technical support when things go wrong. Having someone to troubleshoot hardware or software issues can make or break a lesson.
Well-structured and adaptable lesson plans or books that cater to different age groups and skill levels are essential. While robots, sensors, and programmable hardware are important, schools must ensure that there are enough robotics kits for all students and that these resources are regularly updated. Teachers should also have access to technical support when issues arise. Having someone available to troubleshoot hardware or software problems can significantly impact the success of a lesson.
	Teacher 2 elaborated;
Teachers need access to age-appropriate robotics kits (e.g. mbot neo, mbot ranger, ultimate 2.0) to conduct hands-on lessons.
	Teacher 3  and 4 mentioned;
Schools should provide financial support for purchasing robotics materials, attending training programs, and participating in competitions and the school should provide funding for a room conducive for robotics only to make students learn better
	Teacher 5 explained;
Pairing teachers with colleagues who have experience in robotics can create a supportive learning environment.
	Concerning to how can schools support teachers in implementing robotics education, Teacher 1 told me that;
Schools should provide financial support for purchasing robotics materials, attending training programs, and participating in competitions.
	Aside from that Teacher 2 conveyed that;
They should hire appropriate teachers to teach robotics kasi yun nga alam naman natin na iba parin talaga yung may alam sa robotics. 

Schools should hire qualified teachers to teach robotics because, as we know, it makes a big difference when the instructor has real expertise in the subject.
	Teacher 3 also mentioned that;
Schools should dedicate time in the curriculum for robotics education and provide the necessary materials and equipment.
	Teacher 4 noted that;
Schools should offer regular workshops, online courses, and expert-led training to keep teachers updated on robotics trends.
	Teacher 5 concluded that;
Ensuring that schools have the funding to purchase necessary equipment and maintain it. Schools can partner with local tech companies or universities to access resources, expertise, and mentorship for teachers. That’s why as you can see pumunta pa sila dito all the way to Laguna just to make sure na naiintindihan natin or maiintegrate natin ng maayos or just the simple na kaya nating ituro yang subject na yan.
Ensuring that schools have adequate funding to purchase and maintain necessary equipment is crucial. Schools can also partner with local tech companies or universities to gain access to resources, expertise, and mentorship for teachers. This is why, as you can see, they even traveled all the way to Laguna—just to ensure that we understand the subject, can integrate it properly, and, at the very least, are capable of teaching it effectively.

Area 2: Key Elements derived from Teachers’ Experiences
	Theme
	Description
	Evidence from Participants

	Foundational Knowledge and Comfort with Robotics
	Teachers emphasized the need for basic understanding of robotics components, coding, and troubleshooting.
	- Teacher 1: Emphasized knowing the basic parts (batteries, mechanical, electronic). - Teacher 2: Noted limitations as a non-STEM major. - Teachers 3 & 4: Valued comfort with coding and sensors over expertise.

	Making Robotics Engaging and Fun for Students
	Robotics should be hands-on, fun, and related to real-life to keep students engaged, especially younger ones.
	- Teacher 3: Focused on fun and hands-on activities to boost learning. - Teacher 5: Stressed the importance of age-appropriate engagement for nursery students.

	Importance of Problem-Solving and Critical Thinking
	Robotics should foster creativity, critical thinking, and problem-solving, not just technical skills.
	- Teacher 4: Robotics encourages teamwork and perseverance. - Teacher 5: Emphasized learning through experimentation and mistakes.

	Critical Areas in Teacher Training
	Training should include coding, debugging, hardware, and teaching strategies.
	- Teacher 1: Highlighted coding, debugging, and hardware knowledge. - Teacher 3: Mentioned managing group dynamics and collaboration. - Teacher 4: Called for integrating robotics with science, math, and engineering.

	Effective Professional Development Approaches
	Teachers prefer hands-on workshops, mentorship, and industry collaboration.
	- Teachers 1, 2, 3: Supported workshops and mentoring for building confidence. - Teachers 4 & 5: Advocated partnerships with robotics industries.

	Required Resources and Support for Integration
	Availability of materials, technical support, modern kits, and structured lesson plans is essential.
	- Teacher 1: Needed tech support, updated kits, and lesson plans. - Teacher 2: Highlighted age-appropriate kits like mBot Neo and Ultimate 2.0. - Teacher 4: Suggested a dedicated robotics room.

	 Role of Schools in Supporting Robotics Education
	Schools should provide funding, staffing, curriculum time, and expert partnerships.
	- Teachers 1 & 5: Stressed financial support. - Teacher 2: Urged hiring teachers with robotics expertise. - Teacher 3: Suggested allocating curriculum time. - Teacher 4: Recommended ongoing expert-led training.


	The thematic analysis of participants’ responses reveals seven key themes that highlight the shared experiences, challenges, and recommendations of teachers involved in robotics education. These themes provide a structured understanding of how robotics is perceived and implemented in the classroom setting.
Theme 1: Foundational Knowledge and Comfort with Robotics
Teachers highlighted the importance of foundational knowledge in robotics, particularly understanding basic components like hardware (e.g., batteries and sensors), software (coding), and troubleshooting. Teacher 1 underscored the necessity of knowing robotics parts, while Teacher 2 admitted to challenges due to being a non-STEM major, suggesting that content expertise significantly influences confidence and effectiveness. However, Teachers 3 and 4 emphasized that comfort with technology and coding is more important than being an expert, showing a more accessible entry point for teachers new to robotics.
Theme 2: Making Robotics Engaging and Fun for Students
To sustain student interest, teachers believe that robotics should be interactive, hands-on, and linked to real-life applications. Teacher 3 mentioned that fun and active participation help spark curiosity and deepen learning. Teacher 5 emphasized the importance of age-appropriate engagement, particularly for nursery-level students who have shorter attention spans. These insights align with pedagogical literature that stresses experiential learning as key to early STEM education.
Theme 3: Importance of Problem-Solving and Critical Thinking
Beyond technical skills, robotics serves as a platform to develop critical 21st-century skills such as creativity, problem-solving, and collaboration. Teacher 4 noted that robotics encourages teamwork and resilience, while Teacher 5 emphasized that students should be allowed to experiment and learn from trial and error. This theme reflects a shift from rote instruction to inquiry-based learning, where mistakes are viewed as valuable learning opportunities.
Theme 4: Critical Areas in Teacher Training
Effective teacher preparation emerged as a crucial area of concern. Teachers identified essential training topics such as coding, debugging, hardware understanding, and classroom management. Teacher 1 stressed the need for technical knowledge, while Teacher 3 pointed out the importance of managing collaborative group work. Teacher 4 further noted that integrating robotics with core subjects like math and science enhances relevance and student learning. These findings point to the multifaceted nature of robotics education that requires both technical and pedagogical proficiency.
Theme 5: Effective Professional Development Approaches
Hands-on workshops, mentorship programs, and collaborations with robotics industries were seen as the most effective professional development strategies. Teachers 1, 2, and 3 acknowledged that practical training boosts confidence, especially for those without prior STEM backgrounds. Teachers 4 and 5 added that partnerships with industries not only provide resources but also real-world relevance, further motivating both teachers and students.
Theme 6: Required Resources and Support for Integration
Successful robotics integration depends on access to updated materials, technical support, appropriate kits, and structured lesson plans. Teacher 1 cited the need for support with kits and lesson planning. Teacher 2 highlighted the role of age-appropriate tools like mBot Neo, while Teacher 4 called for a dedicated robotics space. These responses suggest that both technical and logistical resources are fundamental to sustained robotics instruction.
Theme 7: Role of Schools in Supporting Robotics Education
Institutional support plays a vital role in robotics education. Teachers indicated that schools must provide financial resources, qualified staff, dedicated curriculum time, and expert-led training. Teacher 1 and 5 emphasized the need for funding, while Teacher 2 advocated for hiring staff with relevant expertise. Teacher 3 mentioned that robotics should be embedded in the curriculum, and Teacher 4 supported the idea of ongoing training from external experts. These insights stress that a systemic approach, involving both administrative and external support, is essential for long-term success.
Area 3: Framework Model
Based on the thematic analysis of teachers' experiences in robotics education, here's an Educational Framework for Robotics Education that integrates the key elements and insights shared by educators:





























Fig 2-Educational Framework for Robotics Education



SUMMARY, CONCLUSION AND RECOMMENDATIONS
Summary
This study explored the integration of robotics into the curriculum of Shining Light Academy, a private educational institution in Sanchez Mira, Cagayan, and examined the experiences of teachers and school stakeholders throughout the process. Robotics is globally recognized as a transformative educational tool that promotes essential 21st-century skills such as problem-solving, creativity, collaboration, and technological literacy. While robotics is increasingly integrated into the STEM curricula of developed countries, schools in developing nations like the Philippines face various challenges—limited resources, insufficient teacher training, and curriculum misalignment.
Despite these obstacles, Shining Light Academy has made significant progress. The school participated in national and international robotics competitions, acquired robotics kits for various grade levels, and provided training for teachers through education providers like Creotec. Using a grounded theory approach, the study collected qualitative data through interviews, observations, and focus group discussions to identify key elements for a practical and scalable robotics education model in resource-limited settings.
The study revealed that teachers recognized the importance of robotics in enhancing students' critical thinking, technological skills, and engagement. However, implementation challenges remain, especially for non-STEM teachers who found it difficult to grasp robotics concepts. Teachers emphasized that robotics instruction requires both technical expertise and pedagogical strategies that make learning interactive and age-appropriate. Supportive environments—such as access to robotics kits, proper funding, classroom space, and administrative encouragement—are essential for success.
Moreover, teachers expressed the need for continuous professional development, including hands-on training, mentorship, and exposure to updated teaching strategies. Strong institutional support and external partnerships were also seen as critical for long-term sustainability.
Conclusion
The integration of robotics into Shining Light Academy’s curriculum has significantly enhanced student learning by fostering creativity, collaboration, and problem-solving skills. Teachers observed increased engagement and teamwork among students. Successful implementation was found to rely heavily on several key elements: regular teacher training, age-appropriate learning tools, administrative backing, and integration into existing subjects. The school’s experience proves that even small, resource-constrained institutions can effectively adopt robotics education when guided by a strategic, inclusive, and values-based approach.
Teachers’ insights further underline that effective robotics education requires more than just technology. It calls for a holistic support system, continuous learning, and a passion for nurturing innovation among students.
Recommendations
To enhance the integration of robotics in education, it is essential to develop a flexible and interdisciplinary robotics framework that aligns with subjects like science, mathematics, language, and social studies, ensuring its applicability across multiple disciplines. Teachers should be provided with ongoing professional development that not only covers technical aspects such as coding and hardware but also focuses on pedagogical strategies and classroom management to make robotics education engaging and age-appropriate. Hands-on workshops and mentorship programs should be organized to give teachers practical experience and guidance, especially for those new to robotics. Schools must invest in resources and infrastructure, including updated robotics kits and dedicated learning spaces, to create an environment conducive to effective teaching and learning. Building partnerships with robotics companies, government agencies, and academic institutions will help schools access necessary resources, training, and expertise. It is also crucial to raise awareness and involve the community, including parents and local stakeholders, to build strong support for robotics education and eliminate misconceptions. Sustainable funding plans, such as grants and sponsorships, should be explored to support robotics programs without burdening the school’s budget. Finally, schools should establish clear metrics for monitoring the progress of robotics integration, regularly evaluating its impact on student outcomes to make data-driven improvements and ensure the long-term success of the program.
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EDUCATIONAL FRAMEWORK


Foundation Knowledge in Robotics
Basic understanding of hardware,coding and troubleshooting


Teacher Training and Support
Effective professional development and mentorship


Student Engagement
Hands-on real-life activities,appropriate for young learners


Problem-Solving Skills
Critical Thinking,creativity and experimentation


Resources and Infrsatracture
Materials,Equipment and Technical Support


Input
-Observations
-Interviews
- Focus Groups
-Document Analysis
- Literature Review
- Policies/Guidelines


Process
- Open Coding


Output
Comprehensive Framework
- Curriculum Design
- Teacher Training
- Assessment Methods
- Integration of Robotics in Subjects
- Creativity and Skills.
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