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ABSTRACT

This study examined the relationship between the use of Artificial Intelligence (Al)-based tools and the
conceptual understanding of Grade 8 learners in Science 8 at Pantay Integrated High School. It focused on
students’ exposure to Al-based tools in terms of type of tool used, duration of usage, and level of interactivity,
as well as their conceptual understanding in terms of knowledge of scientific concepts, ability to explain
scientific principles, application of concepts in problem-solving, and reduction of misconceptions. The study
used a quantitative correlational research design and involved 111 Grade 8 students selected through the Raosoft
formula and stratified random sampling technique. Data were gathered using survey questionnaires administered
to the respondents. The results showed that students had a low level of exposure to Al-based tools, while their
conceptual understanding in Science was high. Findings further revealed that only the level of interactivity of
Al-based tools had a significant relationship with students’ conceptual understanding. Based on the findings, the
study recommends that Science teachers may integrate more interactive Al-based tools and that the school
provide support and training to ensure the effective and responsible use of Al tools in Science 8 instruction.

Keywords: artificial intelligence-based tools, conceptual understanding, science 8, interactivity, critical
thinking, problem-solving skills

INTRODUCTION

The integration of technology in education has significantly transformed teaching and learning processes in the
21st century, particularly through the emergence of artificial intelligence (Luckin et al., 2016) Al-based tools,
including intelligent tutoring systems, adaptive learning platforms, and virtual simulations, are increasingly
utilized to enhance instructional delivery and student engagement (Holmes et al., 2019). These tools provide
personalized learning experiences, immediate feedback, and interactive content, which are essential in promoting
deeper understanding, especially in science education, where conceptual comprehension is fundamental. Despite
these advancements, many students continue to demonstrate inadequate conceptual understanding in science 8,
particularly at the Grade 8 level (Department of Education, 2022). Learners often rely on rote memorization
rather than meaningful understanding, resulting in poor retention and limited ability to apply scientific concepts
in real-life situations (Chi & Wylie, 2014; National Research Council, 2012). This persistent issue highlights the
need to explore innovative instructional strategies that can effectively address these learning gaps (UNESCO,
2021). Hence, this study examines the effect of Al-based tools on the conceptual understanding of Grade 8
students in science 8. From an international perspective, educational organizations emphasize the integration of
Al and digital technologies to improve the quality and inclusivity of education (UNESCO, 2021). At the national
level, the Republic Act 10533, also known as the Enhanced Basic Education Act of 2013, supports the adoption
of modern and innovative teaching approaches to enhance learning outcomes (Republic Act No. 10533, 2013).
Furthermore, the Department of Education promotes the integration of technology within the K—12 curriculum
to ensure that learners are equipped with 21st-century skills (Department of Education, 2020). These policies
provide a strong legal and institutional foundation for the conduct of this study.

One of the most pressing issues in science education is the low level of students’ conceptual understanding
(OECD, 2019). Many Grade 8 learners struggle to grasp essential scientific concepts such as force, motion,
energy, and systems (Driver et al., 2014). The dominance of traditional teaching methods, which often emphasize
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memorization over comprehension, contributes to this problem (Taber, 2018). As a result, students experience
difficulty in applying knowledge, which negatively affects their academic performance and critical thinking
skills (OECD, 2019). This unsatisfactory condition not only impacts students but also poses challenges to
teachers and the overall quality of education. The researcher selected this topic due to the increasing relevance
of Al in education and the ongoing challenges in effectively teaching science concepts (Luckin et al., 2016;
Holmes et al., 2019). Understanding how Al-based tools influence students’ learning is essential in improving
instructional practices and student outcomes (UNESCO, 2021). In science education, it's important for students
to understand concepts because it helps them learn how to think critically, reason, and solve problems. (National
Research Council, 2012). This study, therefore, seeks to contribute meaningful insights that can enhance both
teaching strategies and student learning experiences. Although numerous studies have examined technology
integration in education (Holmes et al., 2019), limited research focuses on the impact of Al-based tools on
conceptual understanding in science 8. There is limited research focusing specifically on the impact of Al-based
tools on conceptual understanding in Science at the Grade 8 level (UNESCO, 2021). Existing studies often
emphasize academic performance rather than a deep understanding of concepts (OECD, 2019). Moreover, there
is a lack of localized research within the Philippine context, particularly in public secondary schools (Department
of Education, 2022). These gaps underscore the necessity of conducting a more focused and context-specific
investigation.

The purpose of this study is to present actual data regarding the connection between students' conceptual
knowledge in science 8 and Al-based tools. Although AI technologies have been acknowledged for their
potential to improve student engagement and facilitate deeper learning of complex concepts (Holmes et al., 2019;
UNESCO, 2021), there is currently little local data on how these tools affect junior high school students'
comprehension of particular science topics. Therefore, by investigating how Al-based technologies could
enhance students' conceptual comprehension in ccience 8, this study aims to close this gap. The findings of this
study are expected to assist teachers, school administrators, and curriculum developers in designing more
effective instructional strategies. The ultimate goal of this research is to improve students' conceptual knowledge
and foster the growth of critical thinking and problem-solving abilities, which are necessary for practical
applications.

RESEARCH METHODS

The study utilizes a descriptive-correlational research design. The choice of the method was appropriate to know
the design to examine the influence of artificial intelligence-based tools on grade 8 students’ conceptual
understanding in science 8, S.Y 2025-2026. In the present study, descriptive-correlational research design is
relevant because it helps the researchers describe how Grade 8 students use Al-based tools and determine their
influence on students’ conceptual understanding in science. Through this design, the researchers can collect data
regarding students’ experiences, perceptions, and learning outcomes when using Al-based tools. This approach
1s appropriate because it provides a clear picture of the existing influence of Al-based tools on science 8 learning
during the academic year 2025-2026.

RESULTS AND DISCUSSION

This chapter presents the analysis and interpretation of the data about the problems addressed in this study.

The Level of Exposure of Grade 8 Students to Artificial Intelligence Based Tools in terms of:
1.1 Type of AI Based Tool used

Table 1.1: Level of Exposure of Grade 8 Students to Artificial Intelligence Based Tools in terms of Type
of Al Based Tool used

Indicators Mean | SD | Verbal
Interpretation
1. Icanuse ChatGPT for answering science-related questions. 248 |0.79 | Moderate
2. Tuse ChatGPT for my Science subjects. 2.35 | 0.77 | Moderate
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3. Tuse QuillBot for Science-related tasks. 1.93 | 0.76 | Moderate

4. Tuse Meta Al for understanding Science lessons. 2.56 | 0.89 | High

5. Tuse Gemini Al for answering Science questions. 1.96 | 0.86 | Moderate

6. Tuse Al tools to help me understand difficult Science 286 | 078 High
concepts.

7. Tuse Al tools to summarize Science lessons. 2.60 |0.76 | High

8. Tuse Al tools to solve Science problems. 2.42 | 0.78 | Moderate

9. I use more than one Al tool for my science tasks. 2.22 | 0.88 | Moderate

10. 1 chqose different Al tools depending on the type of science 213 | 0.86 Moderate
activity. ) )

Overall results 2.35 | 0.81 | Moderate

Legend: Strongly Agree/Very High 3.26-4.00; Agree/High 2.51-3.25; Disagree/Moderate 1.76-2.50; Strongly
Disagree/Low 1.00-1.75

Firstly, respondents demonstrated a low level of exposure to Artificial Intelligence (Al)-based tools in terms of
the type of Al tool used. An overall weighted mean of 2.35, with a verbal interpretation of Disagree, indicates
that Grade 8 students generally have limited exposure to various Al-based tools in Science learning. Despite
this, the indicator “I use Al tools to help me understand difficult Science concepts” obtained the highest weighted
mean of 2.86 and was interpreted as Agree. This suggests that students commonly utilize Al tools as learning
support when encountering challenging Science lessons, particularly for clarification and explanation of difficult
concepts.

According to Rose Luckin et al. (2016), Al systems provide intelligent assistance that helps explain complex
concepts and support learning beyond classroom instruction. Similarly, Wayne Holmes et al. (2019) stated that
Al tools enhance learning by offering personalized support and immediate explanations that improve students’
understanding of academic content.

Additionally, the indicator “I use QuillBot for Science-related tasks” obtained the lowest weighted mean of 1.93
and was interpreted as Disagree. This indicates that students rarely use QuillBot in their Science activities. One
possible reason is that students are more familiar with Al-based tools such as OpenAI’s ChatGPT and Meta Meta
Al, which provide direct explanations and instructional assistance, rather than paraphrasing-focused tools like
QuillBot.

This finding is supported by Olaf Zawacki-Richter et al. (2019), who explained that students tend to prefer Al
tools that provide tutoring, feedback, and instructional support rather than those mainly focused on paraphrasing
or rewriting tasks.

1.2 Duration of Usage

Table 1.2: Level of Exposure of Grade 8 Students to Artificial Intelligence Based Tools in terms of
Duration of Usage

Indicators Weighted | SD Verbal Interpretation
Mean
1. I have been using Al tools for school-related Moderate
. 2.40 0.77
tasks for a long time.
1. Thave been using Al tools for science Moderate
! 2.24 0.69
subjects for several months.
2. Tuse Al tools frequently when doing Science Moderate
. 2.44 0.77
assignments.
3. 1 uge.A.I tools every week for science 200 0.75 Moderate
activities.
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4. Ispend a considerable amount of time using Moderate
. 2.17 0.81
Al tools for science tasks.
5. Tuse Al tools more during exam periods. 142 0.65 Low
6. Iregularly use Al tools during normal class 192 0.82 Moderate
days.
7. My use of Al tools has increased over time. 1.93 0.75 Moderate
8. Tuse Al tools consistently whenever I have Moderate
. 2.12 0.75
Science tasks.
9. I continue using Al tools even after Moderate
! : . 2.38 0.84
completing assignments to review lessons.
Overall results 2.11 0.76 Moderate

Legend: Strongly Agree/Very High 3.26-4.00; Agree/High (2.51-3.25); Disagree/Moderate 1.76-2.50; Strongly
Disagree/Low 1.00-1.75

Table 1.2 presents the level of exposure of Grade 8 students to Artificial Intelligence (Al)-based tools in terms
of duration of usage, with an overall weighted mean of 2.11 and a verbal interpretation of Disagree. This indicates
that Grade 8 students generally have limited exposure to Al-based tools in terms of how often and how long they
use them for Science learning. The findings suggest that Al-based tools are not yet fully integrated into the
students’ daily learning routines and are only used occasionally or when necessary. This further implies that
many students still rely more on conventional learning resources and classroom instruction rather than Al-
assisted learning platforms.

Additionally, the indicator “I use Al tools frequently when doing Science assignments” obtained the highest
weighted mean of 2.44 and was interpreted as Disagree. Although still under the Disagree category, this suggests
that students are more likely to use Al tools when completing Science assignments compared to other learning
activities.

This implies that Al tools are mainly utilized as support for academic tasks and school requirements. It also
indicates that students may perceive Al tools as helpful in completing assignments, understanding instructions,
and clarifying difficult scientific concepts. However, the limited frequency of usage may be influenced by
factors such as lack of internet access, limited familiarity with Al tools, or insufficient encouragement from
teachers to regularly integrate such technologies into learning activities.

According to Khan et al. (2021), students are more likely to use Al platforms when completing tasks that require
guidance, clarification, and structured support, suggesting that Al tools are commonly used for academic
purposes rather than as part of regular learning routines.

On the other hand, the indicator “I use Al tools more during exam periods” obtained the lowest weighted mean
of 1.42 and was interpreted as Strongly Disagree. This indicates that students rarely use Al tools during
examinations or review periods. One possible reason is that students may rely more on traditional study methods
such as personal notes, textbooks, or teacher-provided review materials.

The result may also suggest that students are cautious about using Al tools during assessments because of
concerns related to academic honesty, accuracy of information, or school policies regarding the use of
technology during examinations. Additionally, students may prefer direct review strategies such as
memorization, note-taking, and teacher-led discussions when preparing for tests.

This finding is supported by Enkelejda Kasneci et al. (2023), who emphasized that although Al tools can support
learning, their use during assessment periods may remain limited due to concerns regarding academic
dishonesty and students’ preference for traditional review materials.
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1.3 Level of Interactivity

Table 1.3: Level of Exposure of Grade 8 Students to Artificial Intelligence Based Tools in terms of
Interactivity

Indicators Mean SD Verbal Interpretation
1. I can ask follow-up questions when using Al 763 0.74 High
tools.
2. tS(;[(e){as-by-step explanations are provided by Al 267 0.76 High
3. Confusing science ideas are clarified through )54 0.72 High
Al responses.
4. Examples generated by AI help improve 267 0.84 High
understanding.
5. Responses from Al tools are received quickly. | 2.54 0.85 | High
6. Explanations change depending on the question High
2.61 0.84
asked.
7. Engagement in learning science increases when Moderate
: 2.45 0.81
using Al tools.
8. Al interaction stimulates curiosity about science 5 48 0.82 Moderate
topics.
9. Conversations with Al tools feel natural. 2.23 0.87 | Moderate
10. Feedback is received after providing answers to High
2.50 0.87
Al platforms.
Overall results 2.53 0.81 | High

Legend: Strongly Agree/Very High 3.26-4.00; Agree/High 2.51-3.25; Disagree/Moderate 1.76-2.50; Strongly
Disagree/Low 1.00-1.75

Table 1.3 presents the level of exposure of Grade 8 students to Artificial Intelligence (AI)-based tools in terms
of level of interactivity, with an overall weighted mean of 2.53 and a verbal interpretation of Agree. This
indicates that students generally experience interactive features when using Al-based tools for Science learning.
The findings suggest that Al tools provide engaging learning support that helps students better understand
lessons through interaction, explanations, and guided responses.

Additionally, the indicators “Step-by-step explanations are provided by Al tools” and “Examples generated by
Al help improve understanding” obtained the highest weighted mean of 2.67 and were both interpreted as Agree.
This suggests that students find Al tools helpful because they provide structured explanations and relevant
examples that make Science concepts easier to understand. These interactive features support learners in
grasping difficult topics more effectively and encourage deeper understanding of scientific lessons.

According to Gwo-Jen Hwang and Shu-Chen Chien (2022), interactive learning technologies promote active
learning by providing immediate feedback, guided explanations, and structured instructional support. Similarly,
Christian Okonkwo and Abejide Ade-Ibijola (2021) noted that AI chatbots and tutoring systems enhance
understanding by delivering instant explanations and academic guidance, which strengthens students’
comprehension of complex lessons.

On the other hand, the indicator “Conversations with Al tools feel natural” obtained the lowest weighted mean
of 2.23 and was verbally interpreted as Moderate. This suggests that although students use Al tools for learning,
some still feel that interactions are not fully natural or human-like. This may be due to limited familiarity with
Al platforms or difficulty in formulating questions clearly when interacting with Al systems.

This finding is supported by Sara Borsci et al. (2021), who explained that users often experience difficulty
interacting naturally with Al chatbots due to limitations in conversational flow, usability issues, and challenges
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in understanding user intent. The study noted that users may feel less comfortable or satisfied when chatbot
interactions do not fully resemble human communication, especially among individuals with limited familiarity
with Al systems.

2. The Level of Student’s Conceptual Understanding in Science in terms of:
2.1 Knowledge of Scientific Concepts

Table 2.1: Level of Student’s Conceptual Understanding in Science in terms of Knowledge of Scientific
Concepts

Indicators Weighted | SD Verbal Interpretation
Mean
1. I can recall important scientific terms discussed 270 0.75 High
in class.
2. Tunderstand the basic concepts taught in my High
. 2.85 0.69
science lessons.
3. 1 can identify key ideas when studying science 576 0.81 High
topics.
4. 1 remember scientific facts that I learned in 567 0.72 High
previous lessons.
5. I can recognize scientific terms when they High
) . R 2.78 0.86
appear 1n quizzes or activities.
6. Iunderstand the meaning of common scientific High
2.70 0.83
vocabulary.
7. 1can describe basic scientific concepts in my 263 0.87 High
own words.
8. 1 can ea31}y remember the main ideas from 292 0.78 High
science discussions.
9. Tunderstand the relationships between different 277 0.84 High
science concepts. ) )
10. I feel confident about my knowledge of science High
2.68 0.84
concepts.
Overall results 2.75 0.80 | High

Legend: Strongly Agree/Very High 3.26-4.00; Agree/High 2.51-3.25; Disagree/Moderate 1.76-2.50; Strongly
Disagree/Low 1.00-1.75

Table 2.1 presents the level of students’ conceptual understanding in Science in terms of knowledge of scientific
concepts, with an overall weighted mean of 2.75 and a standard deviation of 0.80, verbally interpreted as
Agree/High. This indicates that students generally possess a high level of knowledge and understanding of
scientific concepts, suggesting that they are capable of recalling, recognizing, and comprehending important
Science ideas discussed in class.

This finding is supported by the National Academies of Sciences, Engineering, and Medicine (2018), which
emphasized that Science learning should develop conceptual understanding by strengthening learners’ ability to
recall and comprehend scientific ideas. This supports the interpretation that students generally have a good
foundation of scientific knowledge.

Additionally, the indicator “I can easily remember the main ideas from Science discussions” obtained the highest
weighted mean of 2.92 and was interpreted as High. This implies that students are able to retain essential
information and key points from classroom discussions, reflecting strong comprehension and memory of Science
lessons. It also suggests that the teaching strategies and learning activities may be effective in helping students
retain important scientific ideas.
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According to John Hattie (2023), effective learning occurs when instructional strategies promote comprehension
and long-term retention through meaningful engagement. Likewise, the National Academies of Sciences,
Engineering, and Medicine (2018) emphasized that Science learning strengthens conceptual understanding when
learners are able to recall and comprehend scientific ideas, reinforcing the interpretation of strong foundational
knowledge among students.

On the other hand, the indicator “I can describe basic scientific concepts in my own words” obtained the lowest
weighted mean of 2.63, although it was still interpreted as High. This suggests that some students may experience
slight difficulty in expressing scientific concepts using their own explanations. It may imply that while students
understand the concepts, they still need more practice in articulating and communicating their understanding
clearly.

This finding is supported by Keith Taber (2018), who explained that conceptual understanding requires learners
to construct accurate mental models and clearly express scientific ideas. He emphasized that even when learners
remember concepts, they may still struggle to explain them due to incomplete conceptual development or limited
ability to verbalize understanding. This supports the interpretation that students may need further support in
developing scientific communication skills.

2.2 Ability to Explain Scientific principles

Table 2.2: Level of Student’s Conceptual Understanding in Science in terms of Ability to Explain
Scientific principles

Indicators Mean SD Verbal Interpretation

1. I can explain science concepts using my own )76 0.762 High
words.

2. I can describe how scientific processes happen. | 2.57 0.769 | High

3. Ican explain the reason behind scientific Moderate

2.39 0.80

events or phenomena.

4. I can explain science ideas clearly to my 768 0.75 High
classmates.

5. I can describe how different science concepts .63 0.69 High
are connected.

6. I can explain scientific principles when High

) o 2.77 0.70

answering questions in class.

7. Ican give examples when explaining science 768 0.78 High
concepts.

8. 1 can explain science topics even without 754 0.80 High
looking at my notes.

9. Ican clearly describe the steps in a scientific 763 0.77 High
process.

10. I can explain why certain scientific results 266 0.80 High
happen.

Overall results 2.63 0.76 High

Legend: Strongly Agree/Very High 3.26-4.00; Agree/High 2.51-3.25; Disagree/Moderate 1.76-2.50; Strongly
Disagree/Low 1.00-1.75

Table 2.2 presents the level of students’ conceptual understanding in Science in terms of their ability to explain
scientific principles, with an overall weighted mean of 2.63 and a standard deviation of 0.76, verbally interpreted
as Agree/High. This indicates that students generally have a high ability to explain scientific principles,
suggesting that they can express scientific ideas, describe processes, and provide explanations related to Science
lessons.

Additionally, the indicator “I can explain scientific principles when answering questions in class” obtained the
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highest weighted mean of 2.77 and was interpreted as High. This implies that students are confident in explaining
scientific principles during classroom interactions and are able to apply what they have learned when responding
to questions. Another indicator with a similarly high result is “I can explain Science concepts using my own
words,” which obtained a weighted mean of 2.76 and was also interpreted as High. This suggests that students
are capable of communicating scientific ideas in a way that reflects understanding and comprehension of the
lessons discussed in class.

This finding is supported by Matthew Bond et al. (2020), who explained that student engagement and active
participation strengthen learning outcomes. When students actively participate in classroom discussions, they
become more confident in expressing scientific ideas, which enhances their conceptual thinking and
communication skills. On the other hand, the indicator “I can explain the reason behind scientific events or
phenomena” obtained the lowest weighted mean of 2.39. Although this is the lowest among the indicators, it still
suggests that some students may experience slight difficulty in providing deeper explanations or reasoning
behind scientific phenomena. This implies that while students can explain scientific concepts, they may still need
further support in developing higher-order reasoning skills and a deeper understanding of cause-and-effect
relationships in Science.

This finding is supported by Keith Taber (2018), who emphasized that students often struggle with deeper
scientific reasoning because misconceptions can interfere with their understanding of cause-and-effect
relationships. Likewise, the National Academies of Sciences, Engineering, and Medicine (2018) stressed that
deeper scientific explanation requires reasoning and application skills, which are considered higher-order
competencies compared to simple recall and basic explanation. This supports the interpretation that students may
need additional support in developing stronger analytical and reasoning skills in Science.

2.3 Application of Concepts in Problem Solving

Table 2.3: Level of Student’s Conceptual Understanding in Science in terms of Application of Concepts
in Problem Solving

Indicators Mean SD Verbal Interpretation
1. I can apply science concepts to solve problems. | 2.98 0.68 | High
I can use my science knowledge to answer 278 0.77 High
difficult questions.
3. I'can gpply what I learned in science to real-life 291 0.78 High
situations.
4. I can use science concepts when solving High
. ! 2.78 0.73
experiment-related questions.
5. Ican analyze science problems and find High
. ) 2.81 0.66
possible solutions.
6. I‘can use scientific ideas to explain everyday 270 0.74 High
situations.
7. 1 can apply science concepts during quizzes and )83 0.75 High
exams.
8. Ican solye science problems by using what | 3.00 0.73 High
learned in class.
9. I can identify which scientific concept is High
2.90 0.73
needed to solve a problem.
10. I can use science knowledge to make decisions High
. S 2.92 0.82
in real-life situations.
Overall result 2.86 0.74 | High

Legend: Strongly Agree/Very High 3.26-4.00; Agree/High 2.51-3.25; Disagree/Moderate 1.76-2.50; Strongly
Disagree/Low 1.00-1.75
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Table 2.3 presents the level of students’ conceptual understanding in Science in terms of application of concepts
in problem-solving, with an overall weighted mean of 2.86 and a standard deviation of 0.74, verbally interpreted
as Agree/High. This indicates that students generally demonstrate a high ability to apply scientific concepts in
solving problems, suggesting that they can use their Science knowledge effectively during activities,
assessments, and real-life situations.

Additionally, the indicator “I can solve Science problems by using what I learned in class” obtained the highest
weighted mean of 3.00 and was interpreted as High. This implies that students are able to transfer what they
have learned from classroom discussions into solving Science-related problems. Another indicator with a
similarly high result is “I can apply Science concepts to solve problems,” which obtained a weighted mean of
2.98 and was also interpreted as High. This suggests that students are confident in using their conceptual
understanding when facing problem-solving tasks and academic activities.

This finding is supported by the Organisation for Economic Co-operation and Development (2019), which
highlighted that scientific literacy is demonstrated when learners can apply scientific knowledge to solve real-
world and academic problems. This supports the interpretation that students who are able to transfer classroom
learning into problem-solving tasks have developed stronger conceptual mastery.

On the other hand, the indicator “I can use scientific ideas to explain everyday situations” obtained the lowest
weighted mean of 2.70, although it was still interpreted as High. This suggests that students may slightly struggle
in explaining real-life situations using scientific reasoning, even though they can still apply concepts in problem-
solving activities. It implies that while students possess strong conceptual understanding, they may still need
additional support in applying scientific reasoning beyond classroom-based tasks.

This finding is supported by Keith Taber (2018), who explained that many students may perform well in
structured academic problem-solving tasks but still find it difficult to connect scientific concepts to everyday
situations because doing so requires higher-order reasoning and real-world transfer of knowledge. This supports
the interpretation that students may benefit from further opportunities to apply scientific concepts in authentic
and practical contexts.

2.4 Reduction of Misconceptions

Table 2.4: Level of Student’s Conceptual Understanding in Science in terms of Reduction of
Misconceptions

Indicator Mean SD Verbal Interpretation

1. I canrecognize when my understanding of a 785 0.82 High

science concept is incorrect. ' ’
2. Itry to correct my mistakes when I High

. . 2.99 0.70

misunderstand a science lesson.
3. 1 gsk questions when I am confused about a 3.00 0.82 High

science concept.
4. I change my understanding when I learn the 3.00 0.71 High

correct scientific explanation.
5. Ireview lessons to make sure I understand the 591 0.81 High
correct science concepts. ) ]

6. 1 compare my answers with the correct 293 0.70 High
explanation in class.

7. Ttry to find the correct explanation when I High

. . 2.99 0.73

realize I made a mistake.

8. Iimprove my understanding after receiving 301 0.82 High
feedback from my teacher. ] ]

9. Ireflect on my mistakes in science activities. | 2.81 0.84 High
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10. 1 vyork on cprrectlng misunderstandings in )87 0.86 High
science topics.
Overall result 2.94 0.78 High

Legend: Strongly Agree/Very High 3.26-4.00; Agree/High 2.51-3.25; Disagree/Moderate 1.76-2.50; Strongly
Disagree/Low 1.00-1.75

Table 2.4 presents the level of students’ conceptual understanding in Science in terms of reduction of
misconceptions, with an overall weighted mean of 2.94 and a standard deviation of 0.78, verbally interpreted as
Agree/High. This indicates that students generally demonstrate a high ability to reduce misconceptions,
suggesting that they are aware of their mistakes and are willing to correct misunderstandings in Science lessons.

Additionally, the indicator “I improve my understanding after receiving feedback from my teacher” obtained the
highest weighted mean of 3.01 and was interpreted as High. This implies that students highly value teacher
feedback and use it effectively to strengthen their understanding of scientific concepts. Furthermore, the
indicators “I ask questions when I am confused about a Science concept” and “I change my understanding when
I learn the correct scientific explanation,” both obtained a weighted mean of 3.00 and were also interpreted as
High. These findings suggest that students are open to learning, willing to clarify confusion, and capable of
adjusting their understanding when provided with correct scientific explanations.

This finding is supported by John Hattie (2023), who identified feedback as one of the strongest influences on
student learning. Hattie emphasized that feedback helps learners recognize errors, correct misconceptions, and
improve conceptual understanding, supporting the interpretation that teacher feedback plays a major role in
reducing misconceptions and strengthening learning.

Furthermore, conceptual change theories explain that misconceptions are reduced when learners actively
reconstruct their understanding through feedback, inquiry, and reflection. This suggests that students become
more capable of replacing incorrect prior knowledge with scientifically accurate explanations when they are
actively engaged in the learning process.

On the other hand, the indicator “I reflect on my mistakes in Science activities” obtained the lowest weighted
mean of 2.81, although it was still interpreted as High. This suggests that while students do reflect on their
mistakes, this behavior is slightly less evident compared to other actions such as asking questions and correcting
misunderstandings. It implies that students may need more opportunities and structured activities that encourage
deeper reflection to further strengthen their learning process.This finding is supported by the National Academies
of Sciences, Engineering, and Medicine (2018), which emphasized that reflective thinking is an advanced skill
that develops gradually over time. The organization noted that while feedback can help correct misconceptions,
deeper self-reflection requires intentional and structured learning experiences such as journaling, error analysis,
and inquiry-based activities.

3.1 Relationship between the Level of Exposure of Junior High School Students to Artificial Intelligence
Based Tools and the Level of Student’s Conceptual Thinking in Science

Table 3.1: Level of Exposure of Grade 8 Students to Artificial Intelligence Based Tools and Knowledge
of Scientific Concepts

Level of Exposure to Level of r -value | Sig. (2- Interpretation

Al-based Tools Conceptual tailed)
Understanding
in Science

Type of Al Based Tool 0.197 0.039 Reject Ho, Significant

Use Knowledge of

Duration of Use Scientific 0.158 0.097 Accept Ho, Not Significant
Concepts

Level of Interactivity 0.454 0.000 Reject Ho, Significant
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The table presents the results of statistical analyses examining the relationship between the level of exposure of
Grade 8 students to Al-based tools and their knowledge of scientific concepts. The Pearson correlation
coefficients (r-values) indicate that two indicators of Al exposure demonstrate significant positive relationships
with students’ knowledge of scientific concepts, while one indicator does not show a significant relationship.

The correlation between Type of Al-Based Tool Use and knowledge of scientific concepts demonstrates an r-
value of 0.197 and a p-value of 0.039, which reflects a significant but weak positive correlation. This signifies
that the different Al tools used by students may slightly contribute to improving their understanding of scientific
concepts. However, the relationship remains minimal, suggesting that the type of Al tool alone has only a limited
influence on conceptual understanding.

On the other hand, the correlation between Duration of Use and knowledge of scientific concepts demonstrates
an r-value of 0.158 and a p-value of 0.097, which indicates no significant correlation. This signifies that the length
of time students use Al-based tools does not necessarily improve their conceptual understanding in Science. This
implies that prolonged use of Al tools alone is insufficient in enhancing students’ scientific knowledge.This
finding is supported by Enkelejda Kasneci et al. (2023), who explained that the effectiveness of Al tools depends
more on the quality of student interaction rather than the duration of use. The study emphasized that prolonged
use does not automatically result in improved learning when students engage only in surface-level interactions
such as seeking quick answers instead of meaningful learning experiences.

Lastly, the correlation between Level of Interactivity and knowledge of scientific concepts demonstrates an r-
value of 0.454 and a p-value of 0.000, which reflects a significant moderate positive correlation. This signifies
that students who experience more interactive Al-based learning, such as receiving explanations, asking follow-
up questions, and engaging in guided responses, tend to have better understanding of scientific concepts.

This finding is strongly supported by Wayne Holmes et al. (2019), who stated that interactive Al systems improve
learning through immediate feedback, adaptive instruction, and personalized learning pathways. Likewise, Chen
et al. (2020) emphasized that Al-driven interactive environments strengthen comprehension through intelligent
dialogue and guided explanations, highlighting that interactivity plays a more meaningful role in learning than
mere exposure or usage duration.

Table 3.2:Level of Exposure of Grade 8 Students to Artificial Intelligence Based Tools and Ability to
Explain Scientific Concepts

Level of Exposure to Al- Level of r -value | Sig. (2- | Interpretation
based Tools Conceptual tailed)
Understanding
in Science
Type of Al Based Tool Use » ~1-0.013 0.889 Accept Ho, not Significant
Ability to Explain
Duration of Use g‘gg?;g:sc 0.022 0.818 Accept Ho, not Significant
Level of Interactivity 0.309 0.001 Reject Ho, Significant

The table presents the results of statistical analyses examining the relationship between the level of exposure of
Grade 8 students to Al-based tools and their ability to explain scientific concepts. The Pearson correlation
coefficients (r-values) indicate that among the three indicators of Al exposure, only the level of interactivity
demonstrates a significant relationship with students’ ability to explain scientific concepts, while the type of Al
tool used and duration of use do not show significant relationships.

The correlation between Type of Al-Based Tool Use and students’ ability to explain scientific concepts
demonstrates an r-value of -0.013 and a p-value of 0.889, which reflects no significant correlation. The very low
negative r-value signifies an almost negligible inverse relationship, meaning that the type of Al tool used has
virtually no effect on students’ explanation skills in Science.
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This finding is supported by Scherer et al. (2020), who emphasized that Al tools become effective only when
integrated into meaningful instructional strategies. This implies that the effectiveness of Al in improving
explanation skills depends more on how the technology is used in learning rather than on the specific type of Al
tool.

Similarly, the correlation between Duration of Use and students’ ability to explain scientific concepts
demonstrates an r-value of 0.022 and a p-value of 0.818, which also reflects no significant correlation. This
signifies that the amount of time students spend using Al tools does not necessarily improve their ability to
explain scientific concepts. It suggests that prolonged exposure to Al tools alone is insufficient in enhancing
students’ explanation skills in Science.

This finding is supported by Leo Lo (2023), who stated that Al tools may provide learning assistance, but
extended use does not guarantee improved learning outcomes if students remain passive and fail to engage in
deep cognitive processing. This implies that explanation skills depend more on meaningful engagement than on
duration of use.

On the other hand, the correlation between Level of Interactivity and students’ ability to explain scientific
concepts demonstrates an r-value of 0.309 and a p-value of 0.001, which reflects a significant moderate positive
correlation. This signifies that students who experience higher levels of interaction with Al tools, such as
receiving explanations, asking follow-up questions, and obtaining immediate responses, are more likely to
improve their ability to explain scientific ideas.

This finding is supported by Gwo-Jen Hwang and Shu-Chen Chien (2022), who explained that interactive
learning technologies enhance students’ ability to communicate scientific concepts through real-time feedback
and guided instruction. Likewise, Christian Okonkwo and Abejide Ade-Ibijola (2021) found that Al chatbots
support learning by encouraging questioning, clarification, and explanation practice, which strengthens students’
conceptual explanation skills.

Table 3.3: Level of Exposure of Grade 8 Students to Artificial Intelligence Based Tools and Application
of Concepts in Problem-Solving

Level of Exposure to Al- Level of Conceptual | r -value | Sig. (2- Interpretation
based Tools Understanding in tailed)
Science
Type of Al Based Tool Use Application of 0.092 0.337 Accept Ho, not Significant
. Concepts in Problem —
Duration of Use Solving -0.097 0.310 Accept Ho, not Significant
Level of Interactivity 0.267 0.005 Reject Ho, Significant

The table presents the results of statistical analyses examining the relationship between the level of exposure of
Grade 8 students to Al-based tools and their ability to apply Science concepts in problem-solving. The Pearson
correlation coefficients (r-values) indicate that among the three indicators of Al exposure, only the level of
interactivity demonstrates a significant relationship with students’ ability to apply scientific concepts in problem-
solving, while the type of Al tool used and duration of use do not show significant relationships.

The correlation between Type of Al-Based Tool Use and students’ ability to apply scientific concepts in
problem-solving demonstrates an r-value of 0.092 and a p-value of 0.337, which reflects no significant
correlation. The very weak positive correlation signifies that the influence of the type of Al tool on students’
problem-solving ability is minimal.

This finding is supported by Wayne Holmes et al. (2019), who emphasized that the effectiveness of Al in learning
depends not on the specific tool used, but on how it is integrated into the learning process. This implies that
without structured and meaningful use, different Al tools may not significantly affect students’ problem-solving
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skills.

Likewise, the correlation between Duration of Use and students’ ability to apply scientific concepts in problem-
solving demonstrates an r-value of -0.097 and a p-value of 0.310, which also reflects no significant correlation.
The very weak negative correlation signifies that the length of time students spend using Al tools does not have
a meaningful influence on their performance in applying scientific concepts during problem-solving activities.

This finding is supported by Enkelejda Kasneci et al. (2023), who explained that students may use Al tools for
convenience rather than for deep learning, and longer exposure does not necessarily lead to improved skill
development. This suggests that problem-solving ability depends more on how Al tools are utilized rather than
on how long they are used.

In contrast, the correlation between Level of Interactivity and students’ ability to apply scientific concepts in
problem-solving demonstrates an r-value of 0.267 and a p-value of 0.005, which reflects a significant weak to
moderate positive correlation. This signifies that students who engage more interactively with Al tools, such as
asking questions, receiving feedback, and accessing explanations, tend to perform better in solving Science-
related problems.

This finding is supported by Chen et al. (2020), who stated that interactive Al systems enhance learning outcomes
by engaging students in guided instruction, problem-solving activities, and immediate feedback. Similarly, Tang
et al. (2021) found that Al-supported adaptive learning systems improve student performance by adjusting
learning content based on learner responses. These findings support the conclusion that interactive Al
engagement plays a key role in strengthening students’ problem-solving abilities in Science.

Table 3.4: Level of Exposure of Grade 8 Students to Artificial Intelligence Based Tools and reduction of
Misconceptions

Level of
Level of Exposure to | Conceptual Sig. (2- .
Al-based Tools Understanding in r-value tailed) Interpretation
Science
ITI}s,Ie)e of Al Based Tool 0.078 0.414 Accept Ho, not Significant
Reduction of
Duration of Use Misconceptions -0.060 0.534 Accept Ho, not Significant
Level of Interactivity 0.304 0.001 Reject Ho, Significant

The table presents the results of statistical analyses examining the relationship between the level of exposure of
Grade 8 students to Al-based tools and their reduction of misconceptions in Science. The Pearson correlation
coefficients (r-values) indicate that among the three indicators of Al exposure, only the level of interactivity
demonstrates a significant relationship with students’ ability to reduce misconceptions, while the type of Al tool
used and duration of use do not show significant relationships.

The correlation between Type of Al-Based Tool Use and students’ reduction of misconceptions demonstrates an
r-value of 0.078 and a p-value of 0.414, which reflects no significant correlation. The very weak positive
correlation signifies that the relationship between the type of Al tool used and reduction of misconceptions is
minimal and not meaningful.

This finding is supported by Olaf Zawacki-Richter et al. (2019), who emphasized that although Al tools differ
in function, misconceptions are not corrected simply through exposure to these technologies. The study
explained that reducing misconceptions requires meaningful cognitive engagement and effective feedback. This
suggests that the specific type of Al tool alone is insufficient in correcting students’ misunderstandings in
Science.
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Similarly, the correlation between Duration of Use and students’ reduction of misconceptions demonstrates an
r-value of -0.060 and a p-value of 0.534, which also reflects no significant correlation. The very weak negative
correlation signifies that the amount of time students spend using Al tools does not have a meaningful influence
on correcting misconceptions and misunderstandings in Science. This finding is supported by UNESCO (2021),
which emphasized that while AI tools can support learning, their effectiveness depends on proper
implementation, guided use, and learner readiness.

This suggests that even if students spend more time using Al tools, misconceptions may still persist when the
technologies are not used meaningfully or when learning lacks proper guidance. On the other hand, the
correlation between Level of Interactivity and students’ reduction of misconceptions demonstrates a significant
moderate positive relationship, with an r-value of 0.304 and a p-value of 0.001.

This signifies that students who engage more interactively with Al tools, such as through simulations, guided
explanations, and inquiry-based learning platforms, are more likely to correct misunderstandings and improve
their scientific understanding.

This finding is supported by Wayne Holmes et al. (2019), who stated that Al-based learning systems enhance
understanding through immediate corrective feedback and interactive explanations. Likewise, Keith Taber
(2018) emphasized that misconceptions are reduced when learners actively confront incorrect ideas and replace
them with scientifically accurate explanations. These findings support the conclusion that interactivity plays a
crucial role in helping students identify and correct misconceptions in Science.

SUMMARY OF FINDINGS

The salient findings of the study are summarized as follows:

1.  Grade 8 students in science showed a moderate level of exposure to Al-based tools in science, with an
overall mean of 2.35 Disagree/Moderate. Al tools are mainly used for basic tasks such as understanding
concepts, summarizing lessons, and using Meta Al, while advanced tools like ChatGPT, QuillBot, and
Gemini Al are rarely used. This indicates that Al tools are underutilized for higher-level Science learning
tasks.

2. Al-based tools are used by Grade 8 learners to support learning in science, particularly in understanding
lessons, completing assignments, and reviewing topics, which helps improve their comprehension.

3. There is no significant relationship between the students conceptual understanding and the type of Al-
based tools use as well as their duration of usage. However, significant relationship was found between
the level of interactivity of Al base tools and their conceptual understanding particularly reduction of
misconception.

CONCLUSION

The findings of the study led to the conclusion that Junior High School students have moderate to high exposure
to Artificial Intelligence (Al)-based tools in terms of type of Al tool used, duration of usage, and level of
interactivity. The students also demonstrated a high level of conceptual understanding in Science, particularly in
knowledge of scientific concepts, ability to explain scientific principles, application in problem-solving, and
reduction of misconceptions.

Furthermore, the study revealed that there is no overall significant relationship between students’ level of
exposure to Al-based tools and their conceptual understanding in Science. However, a significant relationship
was identified in terms of level of interactivity, particularly in reducing misconceptions.

Therefore, the null hypothesis stating that there is no significant relationship between the level of exposure to
Al-based tools and the conceptual understanding of Junior High School students in Science is partially rejected.
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RECOMMENDATIONS

In light of the findings and conclusion of the study, the following recommendations are offered:

1.

Teachers are encouraged to provide proper guidance on the appropriate and ethical use of Al-based tools
in science 8. They may integrate Al tools into classroom activities through specific strategies such as
creating Al-assisted infographics, interactive quizzes, concept mapping activities, virtual science
simulations, and guided research tasks. Teachers may also use Al-generated step-by-step explanations
and problem-solving exercises to improve student engagement, conceptual understanding, and critical
thinking while still promoting independent learning and active classroom participation.

Students are encouraged to use Al-based tools responsibly as supplementary learning resources in science
8. They may utilize Al applications such as ChatGPT, QuillBot, Gemini, and Meta Al for clarifying
scientific concepts, summarizing lessons, generating practice questions, and improving understanding of
science topics. However, students should avoid overdependence on these tools and continue exerting
effort in understanding concepts and completing academic tasks independently.

School administrators are encouraged to conduct orientations, seminars, or training programs for both
teachers and students to raise awareness regarding the proper use, limitations, and potential risks of Al-
based tools in education. They may also support the integration of Al-based tools through school policies,
digital learning resources, and improved internet accessibility within the school environment.

Parents and guardians are advised to monitor their children’s use of Al-based tools at home to ensure
that these technologies are used mainly for educational purposes. They may also guide students in using
Alresponsibly and ethically by encouraging balanced study habits and critical evaluation of Al-generated
information.

Future researchers may conduct similar studies using different variables, research designs, or larger
samples to further explore other factors that may affect the conceptual understanding of learners in
science. Future studies may also focus on other subject areas, grade levels, or the long-term effects of
Al-based learning tools on academic performance and critical thinking skills.

To enhance the effectiveness of Al-based tools and address misconceptions in science learning, teachers
may implement specific strategies such as fact-checking activities, Al response analysis, reflective
journaling, inquiry-based learning tasks, collaborative group discussions, and guided error analysis
activities. Students may be asked to compare Al-generated answers with information from textbooks,
teacher discussions, and reliable scientific references to verify accuracy and deepen conceptual
understanding. Teachers may also encourage learners to explain Al-generated responses in their own
words, identify incorrect information, and participate in problem-solving and peer discussion activities
to strengthen critical thinking and reduce misconceptions in science 8.
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