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Abstract

This study explored the integration of Artificial Intelligence (AI) tools in Grade 6
robotics education and examined how these tools influenced classroom instruction, student
learning strategies, engagement, collaboration, and enrichment opportunities. Data were
collected from teachers and students through interviews, observations, and reflective responses,
focusing on learning content, classroom activities, assessment practices, and AI-supported
projects. Findings indicate that AI tools enhanced learning content by providing personalized,
adaptive, and clearly structured guidance, enabling students to understand programming concepts,
sequencing, and troubleshooting more effectively. Classroom activities became more interactive
and collaborative, as AI-supported real-time feedback encouraged experimentation, peer learning,
and inquiry-based problem-solving. Assessment practices were improved through immediate,
actionable feedback that allowed learners to correct errors, reflect on outcomes, and track
progress systematically. Students reported increased engagement, motivation, self-directed
learning, and confidence in tackling robotics tasks. Collaboration skills were strengthened
through AI-supported group work, fostering communication, teamwork, and collective problem-
solving. Additionally, AI provided opportunities for advanced challenges, creative
experimentation, and iterative learning without fear of mistakes. The study recommends regular
AI integration, student utilization of AI tools, administrative support, and further research to
maximize instructional benefits. Overall, AI-supported robotics instruction promotes learner-
centered, strategic, and skill-oriented experiences, preparing students for 21st-century
competencies.
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Introduction

Robotics education has become a vital component of the 21st-century curriculum,
particularly in promoting science, technology, engineering, and mathematics (STEM)
competencies among learners. At Marian Learning Center and Science High School, Inc., the
Grade 6 Robotics program provides students with foundational knowledge in robotics concepts,
programming, and automation through hands-on learning activities that develop problem-solving,
logical reasoning, and collaboration skills.

In recent years, Artificial Intelligence (AI) has emerged as an important educational
technology that enhances classroom instruction through personalized learning experiences,
adaptive guidance, interactive simulations, and immediate feedback. In Robotics education, AI
tools help students better understand programming concepts, sequencing, troubleshooting, and
logical processes by allowing them to experiment, test commands, and receive real-time
responses. AI also supports differentiated instruction by providing advanced challenges for
skilled learners while offering step-by-step guidance for students who require additional support.

Furthermore, AI integration promotes self-directed learning, critical thinking,
communication, and collaboration during robotics activities. Learners become more engaged in
classroom tasks as they work collaboratively in designing, programming, and evaluating robotic
systems. Despite these potential benefits, limited local studies have examined the integration of
AI tools in elementary robotics instruction. Therefore, this study explores the influence of
Artificial Intelligence tools on classroom instruction and learners’ experiences in Grade 6
Robotics education at Marian Learning Center and Science High School, Inc.

Several studies emphasized the positive impact of Artificial Intelligence (AI) in education.
UNESCO (2023) explained that AI systems provide adaptive learning pathways, personalized
instruction, and immediate feedback that improve teaching and learning processes. Holmes,
Bialik, and Fadel (2022) noted that AI integration supports the development of 21st-century
skills such as critical thinking, creativity, collaboration, and self-directed learning.

Research further showed that AI enhances student engagement, motivation, collaboration
skills, and strategic learning approaches by encouraging learners to actively participate, explore
solutions, and reflect on their learning experiences. However, most studies focus on higher
education and general ICT integration, with limited research on AI-supported robotics instruction
in elementary education. This gap in the literature supports the need for the present study.

This study aims to examine the influence of Artificial Intelligence (AI) tools on
classroom instruction and learners’ experiences in Grade 6 Robotics education at Marian
Learning Center and Science High School, Inc. Specifically, this study seeks to answer the
following questions:

1, How does the use of Artificial Intelligence (AI) tools by the learners influence classroom
instruction relative to the following:
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1.1 Learning Content
1.2 Classroom Activities
1.3 Assessment Tasks

2. How may the learners’ experiences in using Artificial Intelligence tools strengthen Robotics
instruction in terms of:

2.1 Student Engagement
2.2 Self-Directed Learning Activities
2.3 Collaboration Skills

3. How do learners perceive changes in their learning strategies after integrating AI tools?
4. What opportunities do learners experience when using AI tools in the classroom?
5. Based on the findings, what enrichment activities may be proposed?

Methodology

Research Design

The study employed a descriptive qualitative research design. This design involved the
systematic description and analysis of data gathered to address the research questions of the
study. Using this approach, the researcher collected data through classroom observations,
interviews, and an analysis of students’ interactions with AI-supported robotics activities. These
methods allowed the researcher to gain deeper insights into the instructional processes and
learners’ experiences in the AI-assisted robotics learning environment.

Participants

The participants of this study were the eight (8) Grade 6 learners enrolled in the Robotics
subject at Marian Learning Center and Science High School, Inc., along with their robotics
teacher. The participants used AI tools in the classroom and could provide useful insights about
their impact on learning and teaching.

Research Instrument

A researcher-made observation and interview guides were the primary instruments used
by the researcher to obtain detailed information on the use of AI tools in robotics education. The
observation guide allowed the researcher to systematically record classroom interactions,
instructional methods, student participation, and the integration of AI tools during robotics
lessons.

Data Collection Procedure

Data were gathered after securing permission from the school head of Marian Learning
Center and Science High School, Inc. and obtaining informed consent from the participants and
their parents or guardians. The researcher conducted classroom observations and individual
interviews with eight (8) Grade 6 learners during AI-supported robotics activities. Responses and
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observations were recorded, organized, and analyzed to determine the influence of Artificial
Intelligence (AI) tools on classroom instruction and learners’ experiences.

Data Analysis

Qualitative analysis was employed to interpret the data gathered from classroom
observations and individual interviews. The data were organized, coded, and categorized based
on recurring themes related to learning content, classroom activities, assessment tasks, student
engagement, self-directed learning, collaboration skills, and learning strategies to determine the
influence of Artificial Intelligence (AI) tools on Grade 6 Robotics instruction.

Results

The findings of the study revealed that the integration of Artificial Intelligence (AI) tools
positively influenced Grade 6 Robotics instruction at Marian Learning Center and Science High
School, Inc. in terms of learning content, classroom activities, and assessment tasks. AI-
supported instruction provided personalized learning experiences, immediate feedback, and
interactive simulations that helped learners better understand robotics concepts such as
programming logic, sequencing, and troubleshooting. Students demonstrated improved mastery
of concepts as they were able to learn at their own pace and independently correct errors through
AI guidance.

In classroom activities, AI tools transformed robotics lessons into more interactive,
collaborative, and student-centered experiences. Learners actively participated in problem-
solving tasks, experimented with different programming solutions, and collaborated effectively
with peers. Real-time feedback from AI systems encouraged students to take intellectual risks,
explore multiple solutions, and engage in reflective learning. Students became more motivated,
confident, and persistent in completing robotics tasks.

The findings also showed that AI tools strengthened assessment practices by providing
immediate and actionable feedback. Students were able to identify mistakes, revise their work,
and improve programming outputs without waiting for teacher intervention. AI-supported
assessment promoted self-monitoring, reflective learning, and independent problem-solving
while helping teachers track student progress more efficiently.

Furthermore, learners’ experiences with AI tools enhanced student engagement, self-
directed learning, and collaboration skills. Students became more active, responsible, and
independent learners who could plan, test, and revise programming strategies systematically. AI-
supported group activities also improved communication, teamwork, and peer learning.
Observations and interview responses indicated that students developed more strategic and
analytical learning approaches, becoming more deliberate and reflective in solving robotics
problems.
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Lastly, the study identified several opportunities provided by AI integration, including
differentiated learning, creative experimentation, independent learning, and collaborative
problem-solving. Based on the findings, proposed enrichment activities such as advanced coding
challenges, collaborative robotics projects, reflection journals, and creative robotics design tasks
were recommended to further enhance students’ technical, cognitive, and collaborative skills.

Discussion

The results of the study demonstrate that Artificial Intelligence (AI) tools play a
significant role in enhancing robotics instruction among Grade 6 learners. The integration of AI
created a more engaging, interactive, and learner-centered environment that supported both
instructional practices and student learning experiences. Consistent with the studies of UNESCO
(2023), Holmes et al. (2022), and Chiu (2023), AI-supported instruction provided adaptive
learning opportunities, immediate feedback, and personalized guidance that improved students’
understanding of robotics concepts and programming tasks.

The findings further revealed that AI-supported classroom activities encouraged active
participation, experimentation, and collaboration among learners. Students became more willing
to explore multiple solutions, discuss strategies with peers, and solve problems independently.
This supports the findings of Luckin et al. (2022) and Ouyang and Jiao (2021), who emphasized
that AI technologies promote inquiry-based learning, collaboration, and reflective problem-
solving through interactive and adaptive learning experiences.

In terms of assessment practices, AI tools enhanced formative assessment by allowing
students to receive instant feedback and revise their work immediately. Learners became more
reflective and responsible for their own progress, while teachers were able to monitor learning
outcomes more effectively. These findings align with Holmes et al. (2022) and Zawacki-Richter
et al. (2021), which highlighted the importance of AI-driven assessment systems in improving
feedback delivery and supporting self-regulated learning.

Overall, the findings confirm that AI tools can significantly enhance robotics education
by supporting differentiated instruction, promoting critical thinking, fostering collaboration, and
encouraging independent learning. The integration of AI technologies not only improves
technical knowledge and programming skills but also develops important 21st-century
competencies necessary for future STEM-related learning and problem-solving situations.

Conclusion

Based on the major findings of the study, the researcher drew the following conclusions:

1. The findings revealed that Artificial Intelligence (AI) tools significantly enhanced classroom
instruction in Grade 6 robotics education by improving learning content, classroom activities,
and assessment tasks through personalized instruction, interactive learning experiences, and
immediate feedback.
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2. The findings indicated that learners’ experiences with AI tools strengthened robotics
instruction by increasing student engagement, promoting self-directed learning, and improving
collaboration skills through active participation, independence, and teamwork.

3. The findings showed that the integration of AI tools improved learners’ learning strategies by
encouraging systematic, reflective, and strategic approaches to programming tasks through
planning, testing, revising, and analytical thinking.

4. The findings revealed that AI tools provided learners with opportunities for creativity,
exploration, differentiated learning, and independent problem-solving, helping students build
confidence, innovation, and critical thinking skills.

5. The findings suggested that enrichment activities such as advanced programming challenges,
collaborative robotics projects, reflection journals, and creative design tasks can further
strengthen learners’ critical thinking, independence, collaboration, and innovation in robotics
education.

Based on the findings of this study, the following recommendations are proposed:

1. Teachers are encouraged to integrate Artificial Intelligence (AI) tools consistently in robotics
lessons to support differentiated instruction and enhance student engagement.

2. Students may actively utilize AI tools as part of their learning process in robotics education.

3. Schools may ensure adequate access to AI-supported educational platforms and resources to
strengthen robotics instruction.

4. Future studies may examine the impact of AI integration in robotics education with larger
sample sizes, different grade levels, or other subject areas.
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