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ABSTRACT

This study investigates the correlation between the utilization of Artificial Intelligence (Al)
tools, specifically ChatGPT and Gemini, and the academic performance in Science
among Grade 10 students at Samakkhiwitthayakhom School. Driven by the rapid
integration of generative Al into modern learning environments, the research aims to
quantify the relationship, if any, between students’ engagement with these tools and their
recorded Science scores. A quantitative correlational research design was employed,
involving a targeted sample of Grade 10 students. Data were collected on the frequency
and manner of Al tool usage, alongside the students' official academic results in Science.
The study seeks to determine whether Al-assisted learning contributes positively,
negatively, or negligibly to student achievement, providing crucial evidence for educators,
administrators, and curriculum planners. The findings offer significant implications for
developing responsible, ethical, and effective strategies for integrating generative Al
technologies into secondary science education, thereby optimizing learning outcomes in
the 21st century.
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INTRODUCTION

Artificial Intelligence (Al) has gained widespread acceptance as it increasingly becomes
an integral part of everyday life. It rapidly transforms various sectors, including healthcare,
transportation, retail, and finance (Russell and Norvig, 2018). To better understand Al's
influence on society and how to leverage its potential for transformative change in
education, the first step is to clarify the definition of Al and distinguish it from human
intelligence (HI). Once this foundation is established, it is essential for teachers, schools,
and universities to become proficient in Al to deliver effective Al education. Organizations



that embed Al into their educational programs are better positioned to prepare students
for advanced studies and future employment opportunities. The UNESCO International
Institute for Educational Planning (IIEP) provides support in policy formulation and
capacity development to help educational systems incorporate Al competencies. When
educators possess Al literacy, they can design hands-on projects, facilitate meaningful
debates, and foster an environment that makes complex topics more accessible. By
empowering teachers in this way, students are more likely to approach Al with interest
and self-assurance rather than uncertainty (Xandra, 2024).

Interest in Al has been growing significantly over the past decade, derived from
advancements in technology, increased utilization across various industries, and the
potential for Al to revolutionize many aspects of daily life. According to a study by Lee et
al. (2020), there has been a marked increase in research publications and public interest
related to Al, indicating a rising global curiosity and investment in this field. For example,
a bibliometric analysis by Lee et al. (2020) highlights that the number of Al-related
publications has grown exponentially, reflecting heightened academic and industry
interest. Additionally, surveys such as the one conducted by Pew Research Center (2018)
reveal that a considerable portion of the public express’s curiosity and concern about Al's
implications, further underscoring its significance.

According to a report by McKinsey & Company (2021), approximately 50 percent
of organizations worldwide have adopted Al in at least one business function, and this
adoption is expected to increase as Al technologies become more accessible and cost-
effective. The UNESCO Institute for Statistics (2020) reports that the global literacy rate
for adults (ages 15 and above) has increased from 81 percent in 2000 to approximately
86 percent in 2019, indicating steady progress in education worldwide.

Al usage in Asia, particularly among developing countries, has been growing
steadily as these nations recognize Al’s potential to drive economic growth and address
development challenges. According to a report by the Asian Development Bank (ADB,
2021), many developing Asian countries are increasingly adopting Al technologies in
sectors such as agriculture, healthcare, and finance to improve efficiency and outcomes.
For example, countries like India, Indonesia, and Vietnam have launched national Al
strategies and invested in Al infrastructure to promote innovation and development (ADB,
2021). However, the level of Al adoption varies across these nations, influenced by
factors such as technological infrastructure, policy support, and human capital.

Thailand’s formal education system has its roots in the 19" century, during the
reign of King Rama IV and Rama V, who initiated modernization efforts that included the
establishment of formal schools. The modern Thai education system began to take shape
in the early 20" century, influenced by Western models introduced through colonial and
missionary efforts. The Education Act of 1921 laid the foundation for the current
educational structure, emphasizing universal primary education and the expansion of
secondary and higher education (Khaemba, 2018). Over the decades, Thailand has
continuously reformed its education policies to improve access, quality, and relevance.

Today, Thailand’s education structure is organized into multiple levels: pre-primary,
primary, secondary, and tertiary education. The Ministry of Education oversees the
system, which aims to provide universal access and improve quality. The country has
made significant progress in increasing enroliment rates, with near-universal primary
education, but challenges remain in ensuring equitable quality across regions (UNESCO,
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2020). The curriculum emphasizes Thai language, cultural studies, and increasingly,
science and technology. Higher education institutions, including universities and
vocational colleges, are expanding, with a focus on research and innovation to support
Thailand’s economic development (OECD, 2020).

Among these innovations, conversational Al models such as ChatGPT and
learning platforms Gemini have gained eminence for their potential to assist learners’
engagement, provide tailored digital assistant, and foster learning processes. Since these
technologies become significantly incorporated into classroom settings, understanding
their influence on students’ academic performance is crucial. They significantly affect how
teaching and learning are conducted in senior high schools.

The aims of this study is to explore the correlation between the usage of ChatGPT
and Gemini and the science test performance of Grade 10 students. By having a thorough
understanding of how these Al tools are utilized and their impact on learners’
comprehension and application of science intellectual concepts, the study aims to provide
insights into the usefulness of Al-assisted learning. The findings will contribute to the
discussion about technology in education, providing educators, policymakers, and
stakeholders with best practices for using innovative digital tools to optimize student
achievement.

According to a Western Australia University (2024), they conducted the evaluation
of their incorporation of Al tools within classes by collecting data via two organized
interviews with course coordinators and an online survey conducted among 1,500
students. The findings showed that lessons incorporating digital technology assisted
students in preparing for laboratory tasks, encouraged active participation in class
discussions, boosted engagement, enhanced the participants demonstrated strong
engagement and teamwork, benefiting from timely advice and helpful critiques provided
by their instructors. The integration of Al tools such as Gemini Al and ChatGPT into
science lessons in higher education has garnered significant interest (Castro, 2019;
Crompton & Burke, 2018; Lacka et al., 2021). Student learning has expanded beyond the
conventional lecture and subsequent tutorial, now involving innovative learning settings.

Student-centered approach, especially in science learning, improves learners’
academic performance in line with self-regulation, autonomy, flexibility with diversity and
changes, enhancing engagement, learners’ power, and effective learning outcomes.
Learning science requires students to do loads of research to reinforce their
understanding of basic concepts as science itself is quite a challenging course. Thus, with
the help of Al-assisted learning tools, it would be of great value to learners. This method
also aims to foster students’ deep learning and comprehension, while encouraging
greater responsibility for their interdependence within a setting of mutual respect (Zairul,
2020).

However, it is necessary to confirm that the technology is used properly in the
classroom or that reliable trainings in terms of managing with technology is available to
both learners and teachers. For example, some teachers in Thailand were not prepared
to use online education, and most pupils were unable to access it as well (Fakcharoenphol
et al. 2020). Approximately 55 percent of Thailand’s underprivileged schools, out of the
total number of government schools, faced a shortage of resources, equipment, materials,
digital devices, and teachers for implementing a STEAM-centric curriculum (Thailand
Development Research Institute 2015).
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Whether science lessons integrated with technologies arouse learners’ attention,
help thorough understanding of complex subject matter, and increase engagement are
essential for them to utilize conceptual reasoning and creativity. Academic generated Al
conversational bots and AR-supported lesson plans for students. Six science units were
delivered to 166 students in Ningbo, China, who were selected non-randomly. Of these,
82 students received instruction through Al chatbots and AR-based activities, while the
remaining 84 were taught using traditional methods.

This study used the “Attitude on Science in School Assessment (ATSSA)” and the
“Attitude on AR Activities Scale (ARAAS)” to examine the impact of virtual manipulatives
using augmented reality (AR) in comparison to physical manipulatives on students’
academic achievement and outlook. The findings revealed that the AR-enhanced science
education platform promoted more engaged learning behaviors and improved students’
perceptions and attitudes toward the learning process. The emergence of digital
technologies in the classroom prompts learners to become independent, boost their study
skills such as discriminating between sources or shifting information to locate specific
topics etc. With the help of digital stimulation and models, teachers are provided chances
to explain more abstract terms sans difficulties.

Regarding learners, digital classes consolidate their comprehensive
understanding of the difficult concepts as well as stimulate their know-how to exploit it in
the near future since students have been granted the privilege of being born in this digital
era. ChatGPT and Gemini were chosen for this comparative correlation study for some
reasons that strengthen the relevance and reliability of the findings: ChatGPT (OpenAl)
and Gemini (Google) are recognized as the leading conversational Al models. Their
immense popularity and large user base make them the most relevant tools to study, as
their findings can be broadly applied to the current student population. Both are easily
accessible to students, which reflects real-world usage and makes the research findings
practical for educational institutions. By comparing ChatGPT and Gemini, researchers
can analyze the effects of two competing, yet distinct, Al models on student performance.
This allows for a deeper understanding of whether the underlying technology or
specific model strengths have a differential impact on science learning. In the
questionnaire the following were included as the reasons why ChatGPT were singled out
among Al tools: (1) Understanding and Explanation: Both models are chosen to see how
effective they are at generating clear explanations and summaries of complex science
topics. This tests their primary function as Al tutors. (2) Problem Solving and Assignment
Help: Both Al tools, ChatGPT and Gemini, are models that has the ability to assist with
practical academic work, such as homework, assignments, and calculations. This is a
crucial area of research, particularly in STEM fields like science, to gauge how students
use the Al as a resource when they are "stuck." (3) Test Preparation: Assessing the
models' utility in preparing for exams is essential, as this is a common student use. (4)
Measuring Impact on Scores. The core research question is often about
the effectiveness of the tool. The researchers can directly quantify the perceived impact
on test performance, allowing for a head-to-head comparison of which tool, if either, is
more associated with an increase in scores. (5) Perceived Usefulness: measures the
user's subjective evaluation of the tool's effectiveness, which is a key component of
adoption. (6) Frequency of use, helps establish the level of dependence or integration of
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the tool into the student's study routine and (7) Review and Reflection: assesses the
student's self-regulation and metacognitive awareness regarding the Al's impact.

ChatGPT has garnered significant global attention and has shown promise in
supporting students' educational progress (Kasneci et al., 2023; Kohnke et al., 2023; Tlili
et al., 2023). Recent studies suggest that learners are becoming more confident in the
potential of generative Al tools to improve their academic performance and assist them
in developing efficient learning approaches (e.g., Afzaal et al., 2021; Hsu et al., 2023;
Wang & Lin, 2023). Regarding the study, the data show a weak but statistically significant
positive correlation between frequency of Al use (ChatGPT & Gemini) and science test
scores — users tended to score slightly higher. This implies Al can support learning gains
but is not a sole cause. Al provides immediate feedback, personalized explanations,
practice items, scaffolding for problem-solving, and multimodal visualizations — all of
which support understanding and higher-order thinking when embedded into instruction.
Both Al tools, ChatGPT and Gemini, act as efficient channels for autonomous learning.
An independent t-test analysis of the post-test results from both groups showed that
students who used ChatGPT achieved substantially higher scores. Thus, it can be
inferred that ChatGPT is a more effective tool for self-directed learning compared to
Gemini (Daniella & Delia, 2025).

In Thailand context, high-achieving science students proactively engage with the
subject, showing both a solid understanding of principles and the critical skills needed for
data analysis and drawing valid conclusions. Their success stems from consistent effort,
attention to detail, and a keen curiosity demonstrated through active participation. They
actively leverage a range of resources, including digital tools and Al assistants like C
hatGPT and Gemini, to boost their learning and deepen their mastery of scientific topics.

The background explicitly notes a scarcity of localized studies on Al in science
education in Thailand, particularly on generative Al (ChatGPT/Gemini) and measurable
impacts on subject-specific achievement. The thesis positions this study to fill that gap.

Background of the Study

Upon reviewing the topic, there is scarcity in the study conducted about Al in
science education in Thailand. This particular field of study that has not been sufficiently
explored or addressed by existing research. Thus, in the current body of knowledge
represents a research gap that need to be explored and conducted further investigation.
The academic performance in science for Samakkhi school over the past three years has
shown some variations, but overall, it has remained relatively stable with slight
improvement or fluctuations depending on the specific assessments. In line with
differences in science test scores before the Al tools have been integrated, several factors
come into play: traditional testing methods and assessments largely relied on paper-
based exams, manual grading, and standardized testing formats. The introduction of Al
tools in education has a substantial impact on the learners’ performance by providing
personalized learning experiences, encouraging learners’ autonomy, instant feedback,
and access to vast resources. This can improve their level of understanding and
potentially higher test scores over time. There isn't much long-term data yet that directly
compares student scores before and after Al tools are used in education. However, most
research indicates that Al in education generally improves learning. How much it helps,
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though, depends on things like how well the Al is implemented, if students can easily
access it, and other aspects of the educational environment.

ChatGPT can facilitate personalized learning experiences by answering students’
questions, clarifying misconceptions, and providing instant feedback, which is especially
valuable in science education where understanding intricate concepts is essential (Xie et
al., 2023). For example, students can engage in interactive dialogues with ChatGPT to
explore topics like physics, chemistry, and biology in a more accessible manner.
Moreover, educators can use ChatGPT to generate practice questions, lesson plans, and
educational content, thereby reducing workload and allowing more focus on pedagogical
strategies (Kumar & Rose, 2022). Research suggests that ChatGPT can promote
scientific inquiry by encouraging students to formulate hypotheses, design experiments,
and interpret data through conversational interactions (Li & Wang, 2023). Researchers
have highlighted that integrating Al models like Gemini into science education can
improve comprehension, engagement, and critical thinking skills among students (Kim &
Lee, 2022).

Driven by the swift worldwide integration of generative Al and a scarcity of local
research regarding its educational effects, a study was initiated to examine the
relationship between Grade 10 science achievement and the use of tools like ChatGPT
or Gemini. This investigation was particularly motivated by observed differences in local
student science scores.

Content Arranged by Themes

The study, "Al-Assisted Learning: A Correlation Study in the Use of ChatGPT, Gemini
and the Science Scores of Grade 10 Students," is organized around several key themes,
which include the profile of the students, their use of Al tools, their academic performance,
and the relationship between these factors.

Theme and Key Content/Focus

I. Respondent Profile

The study examined the profile of Grade 10 students at Samakkhiwitthayakhom School
in terms of gender. The final sample included 130 students selected using purposive
sampling because they were frequent users of Al tools.

Il. Al Tool Usage

This theme measured the frequency and manner of students' utilization of ChatGPT and
Gemini Al tools. Use cases investigated included: generating explanations and
summaries, assignment help, problem-solving, and test preparation.

lll. Academic Performance
The focus was on the students' science test scores in a 20-item teacher-made test
covering the topics of Kinetic and Potential Energy.
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IV. Correlation Analysis

This section analyzed the relationship between the frequency of Al tool use and the
students' science scores. It also investigated if there was a significant difference in Al tool
usage frequency based on gender.

V. Proposed Program
The final theme is the development of a program proposal based on the study's findings,
aiming to improve the ethical and effective integration of Al tools in science education.

Summary of Review of Related Literature (RRL)

The Review of Related Literature (RRL) establishes the context by covering the global
rise of Al, its integration into education (especially in Thailand), and the specific roles of
ChatGPT and Gemini in science learning.

Global Integration of Al: Interest and adoption of Artificial Intelligence are growing
significantly across various industries, including education. Al is viewed as a way to
prepare students for higher education and the job market.

Thailand Education Context: Thailand’s "Thailand 4.0" policy promotes technological
innovation and Al integration. Thai schools are increasingly using digital platforms, e-
learning, and intelligent tutoring systems to personalize and improve learning
experiences and engagement.

Science Education and Technology: Modern science education emphasizes student-
centered approaches like inquiry-based learning (IBL) and problem-based learning
(PBL) to promote critical thinking and deep understanding. Innovative technologies
like simulation software, Augmented Reality (AR), and Virtual Reality (VR) are
transforming the classroom by providing experiential learning opportunities and
enhancing conceptual understanding. For instance, one study found that an AR-based
science learning system improved learning attitudes and active learning behaviors.

Role of ChatGPT and Gemini: ChatGPT and Gemini are the leading conversational
Al models and are highly accessible to students. Students use them as Al tutors to
generate clear explanations, summaries of complex science topics, assist with
assignments, and prepare for tests. Research suggests that integrating these GenAl tools
can lead to more personalized, effective, and tailored learning. One comparative
study (Daniella & Delia, 2025) concluded that ChatGPT is a better platform for self-
learning compared to Gemini, based on the superior post-test performance of the
ChatGPT group.

Theoretical Framework

The study is grounded in the theoretical and conceptual models of Artificial Intelligence
in Education (AIED). This framework describes how Al technologies can be integrated
effectively, ethically, and pedagogically into teaching and learning.
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The present study is specifically anchored on the following models:
Kozma & Russell (2020) Constructive Learning Theory.

Touretzky et al (2019) Al4K12 "Five Big Ideas" Framework. This framework outlines
five core principles for Al integration in education:

Intelligent Tutoring: Al systems that adapt to individual students, offering personalized
guidance.

Data-Driven Personalization: Using student data to customize educational content and
teaching methods.

Automated Assessment and Feedback: Leveraging Al to evaluate assignments and
provide immediate, constructive feedback.

Modeling Learning Processes: Constructing computational representations of how
students acquire knowledge.

Design of Learning Environments: Creating flexible, engaging learning environments.

Holmes’ theory views the successful integration of Al into learning environments as
an interconnected ecosystem rather than just a set of individual tools. Its primary goal
is to ensure that Al adoption is effective, ethical, and pedagogically sound.

Systemic Ecosystem

AIED should not be treated as separate from the school's structure. The model
emphasizes the integration of Al into a cohesive system that includes technology,
pedagogy, ethics, and social elements.

Support for Stakeholders

The model outlines how Al supports all key actors: learners (personalized learning,
tutoring), teachers(automated grading, administrative  support), and the
overall educational system (data-driven policy making).

Data and Analytics

A fundamental part of the model is the collection, analysis, and ethical use of learner
data to provide adaptive, real-time feedback and to inform both immediate instructional
decisions and long-term educational strategies.

Pedagogical Alignment

It stresses that Al integration must be consistent with established constructivist learning
theories. Al should be used to scaffold learning, promote critical thinking, and
facilitate collaborative learning, rather than simply automating rote tasks.

Research Questions

The purpose of this research is to determine the relationship between ChatGPT and
Gemini usage and science test scores of grade 10 students at Samakkhiwitthayakom
school. The researcher conducted a general science topic test related to the topics of
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Potential and Kinetic Energy. As digital tools become increasingly embedded in
educational practices, it is highly important to explore how these Al assistant tools
influence students’ comprehension and their academic success in fundamental scientific
concepts. This study sought to determine if the frequency and manner of using ChatGPT
and Gemini Al resources have a significant impact on students’ test scores in line with
the topics on Potential and Kinetic Energy, thus, providing insights into the usefulness of
artificial intelligence-based learning aids in science education.

The study pursued to answer the following questions:

1. What is the profile of the respondents in terms of gender?

2. What is the frequency in the use of ChatGPT and Gemini Al tools of the
respondents?

3. What is the performance score of respondents in Science?

4. Is there a significant difference between the frequency of using ChatGPT and
Gemini Al tools when the respondents are grouped according to Gender.

5. Is there a significant relationship between the frequency of using ChatGPT and
Gemini Al tools with the performance score of the respondents in Science?

6. What program can be proposed based on the findings of the study?

Hypotheses

There is no significant difference between the frequency of using ChatGPT and
Gemini Al tools when the respondents are grouped according to Gender.

There is no significant relationship between the frequency of using ChatGPT and
Gemini Al tools with the performance scores of the respondents in Science.

Scope and Delimitation

The study’s purpose is to determine the relationship between the usage of
ChatGPT and Gemini and Science test performance scores of Grade 10 students. The
research design used for this study was quantitative descriptive correlational study.

This research study was conducted in senior high grade 10 students at Samakkhi
Witthayakhom School, therefore, learners’ learning experience in science learning with
modern technology were used as a topic for the achievement test. This study employed
purposive selection of grade 10 high school students who were enrolled during the
academic year 2025-2026 in a government school with several programs. Students were
selected from normal program.

Other grade levels who used Al tools in their study were not included in the study
likewise; the study focuses only on the Al tools Gemini and ChatGPT. The result of the
study does not generalize the entire grade 10 level nor the schools in the District of Chiang
Rai city.
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METHODOLOGY

This chapter outlines the research approach used in the study. It explains the
research plan, participants, data collection methods, tools, and analysis techniques to
meet the study’s goals.

Research Design

Quantitative, Descriptive, and Correlational research design was utilized in this
study. The study determines the connection between Al tools usage in Science class and
its impact on the students’ performance test scores.

Correlational research is a non-experimental approach that examines the
statistical relationship between two or more variables without the researcher intervening
or controlling any of them (Scribbr, n.d.). Its main purpose is to identify whether a
relationship exists and to characterize the strength and direction of that association
(American Psychological Association,2020). Unlike experimental studies, correlational
research cannot determine causality because it does not involve manipulating an
independent variable or randomly assigning participants to groups (Scribbr, n.d.). For
instance, a researcher may explore the link between sleep duration and academic
achievement, discovering that students who sleep longer tend to have higher GPAs.
However, this correlation does not imply that increased sleep directly causes better
grades, as other factors such as study routines or stress levels might influence the
outcome (ATLAS.ti,m.d.).

Descriptive statistics provided an overview of the distribution, central tendency,
and variability of students’ Al tool usage (ChatGPT and Gemini) and their science test
scores. It determine how many students report using ChatGPT and Gemini in grade 10
level. The study employed a 5-point Likert scale with the following descriptions; Never,
Rarely, Sometimes, Often, Very Often as well as the survey result of having 70 percent
of among 160 students used ChatGPT and Gemini frequently (3-4 times per week). In
order to measure the central tendency, the average (Mean) frequency or intensity of Al
tool usage across the sample, were determined. To measure the variability, standard
deviation (SD) assesses how spread out the usage scores are around the mean. The
higher the SD is, the more variability in usage among students. By setting the score range
from 1 (Never) to 5 (Very Often) Adi Bhat (2024) and (Likert Scale, 1955-2019), it can be
seen the difference between the minimum and maximum usage scores. To describe the
overall science test performance level and variability among learners, the Mean and
standard deviation were determined. Overall, the study highlight the typical usage level
and variation among students as well as to describe the general performance level on
science tests.

Quantitative correlation is appropriate to the present as it measures the statistical
relationship between two variables in this case. The usage of Al tools (independent
variable) and performance scores in Science (dependent variable). By analyzing the
correlation, researcher can determine whether increased usage of Al tools like ChatGPT
and Gemini is associated with higher or lower science grade among Grade 10 students.
This method is suitable because it provides empirical evidence of the strength and
direction of the relationship, helping to assess if the use of Al tools in enhancing science
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performance. Correlation does not imply causation but indicates whether a relationship
exists, guiding further investigation or interventions. Using quantitative correlation in this
context allows researchers to objectively evaluate the potential impact of Al tools on
students’ science achievement, informing educators and policymakers on the
effectiveness of integrating such technologies into the curriculum.

Overall, this study utilized a Quantitative, Descriptive, and Correlational
research design to investigate the relationship between the use of Al tools (ChatGPT
and Gemini) in science class and Grade 10 students' performance scores.
The Descriptive component quantified the students' frequency of Al tool usage using a
5-point Likert scale (with 70% of the sample reporting frequent usage) and summarized
the central tendency (Mean) and variability (Standard Deviation) of both usage and
science test scores. The Correlational component, a non-experimental approach, was
then employed to measure the statistical relationship between the independent
variable (Al tool usage) and the dependent variable (Science performance scores). This
established the strength and direction of the association, empirically assessing whether
increased Al tool use correlates with higher or lower science grades, while correctly
acknowledging that this methodology cannot establish causation.

Research Locale

The study was conducted in the District of Chiang Rai city. Government Math and
Science School with different programs including Foreign Language Department, English
Program, International Program, and Cambridge Program are targeted audiences for this
research. The number of students enrolled in this school is over 3000 and over 200
teachers from Science, Math, and Language department, conduct their lessons in
Sammakkhiwitthayakom school.

Describing the school’s history: Samakkhiwitthayakhom school (abbreviated:
S.W.K.), formerly known as Chiang Rai Provincial School Samakkhiwitthayakhom, is a
regional government educational institute under the Ministry of Education of Thailand. It
is a state school providing basic education and serves as the main provincial school for
Chiang Rai. The school is a legal public entity as defined by the regulations on the
administration of the Ministry of Education, under the Chiang Rai Secondary Educational
Service Area Office.

The school was founded in 1908 (B.E. 2451) by Phraya Srisuriyaworaranuwat (Suk
Ditsayabut), the governor of Chiang Rai, during the 415t year of King Rama V’s reign. In
2008, the school celebrated its 100" anniversary. It is the 15" government school
established in Thailand, the 4*" in the northern region, and the 15t in Chiang Rai Province.
It currently offers secondary education in a co-educational system and is classified as a
large secondary school. The school was first established at the foot of Wat Ngam Mueang
hill, offering primary education in 1908. During 1917, it expanded classes up to Grade 4
of primary school and in 1936, the government bought land from American missionaries
in San Pa Daeng for new construction. Later, the school began teaching up to Grade 6 of
secondary education and was selected as a pilot school under the new integrated
secondary school curriculum. Now, it just began the biggest secondary school offering
Science, Math, and Language programs in Chiang Rai.
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Since the study employed senior high students, the population of the study were
the senior high school grade 10 students. Approximately 160 (grade10) senior high
students are enrolled in this school and among them around 70 percent use ChatGPT
and Gemini, which serves as the population as well as the sample of the study.

Participants of the Study

The respondents were the Senior High School Grade 10 students from normal
program and purposive sampling was employed due to their assigned science subject or
specific science knowledge which is highly relevant to the research topic’s objective. It
offers a deeper exploration of specific cases or groups, providing detailed insights that
might not be possible with random sampling. It is more practical and time-efficient when
the researcher wants to focus on a particular subgroup, especially when the population
is large or hard to access. When the study involves participants (grade 10 students) with
specialized knowledge or experience, purposive sampling ensures the inclusion of these
key individuals. In a study about Al tools and science performance, the researcher
purposely selects students who have demonstrated frequent use of ChatGPT and Gemini
Al tools, ensuring the data collected is relevant and meaningful to the research questions.
The researcher chooses purposive sampling to deliberately select participants who are
most relevant to the study’s objectives, ensuring the data collected is rich, specific, and
aligned with the research focus. The researcher conducted survey among 160 grade 10
students and 81 percent frequently used Al tools ChatGPT and Gemini as these tools are
typical Al learning assistant in Science as well as the most commonly used Al tools at the
time of the study was conducted, while 19 percent of the respondents rarely used the Al
tools while learning Science.

The study appropriately employed purposive sampling to specifically select
Grade 10 students at Samakkhiwitthayakom School who frequently used Al tools like
ChatGPT and Gemini for learning Science, given that only 81% of the student population
actively engages with this technology. Although all the 160 grade 10 students used Al
tools only 81% or 130 used ChatGPT and Gemini frequently and the rest of the students,
which is 19% rarely used ChatGPT and Gemini. So, the researcher purposively selected
only those who frequently used ChatGPT and Gemini and were considered in the study
This deliberate selection ensures that the collected data is highly relevant and directly
aligned with the research objective of examining Al's impact on science performance, as
it focuses exclusively on participants with the necessary experience and engagement.
Furthermore, this method is an efficient and practical strategy for obtaining deep, targeted
insights from a specific subgroup, optimizing resources while guaranteeing the quality
and focus of the research findings.

Research Instruments

The study employed 2 questionnaire, one for the Al tools usage (ChatGPT and
Gemini) and questionnaire for the 20-item test that covers Kinetic and Potential Energy.

For the questionnaire on the frequency in the use of Al tools (ChatGPT and Gemini)
the researcher adapted a 17-item questionnaire from Question Pro, Adi Bhat (2024) and
MPDI, applied science. The survey used a 5-point Likert scale with these labels: 5 (4.21-
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5.00) - Always (A), 4 (3.41-4.20) - Often (O), 3 (2.61-3.40) - Sometimes (S), 2 (1.81-2.60)
- Rarely (R), 1 (1.00-1.80) - Never (N). Since the questionnaire was adapted where certain
areas were modified to suit the respondents, the questionnaire underwent validation
process where three experts from the school were requested to look into the
questionnaire and have it validated, make some suggestions and comments. The
questionnaire also include survey on selected demographic profile of the respondents
and regular accessibility on smartphones or computer at home. Permission to adapt the
instrument was granted by the author.

The teacher-made questionnaire on the 20-item Science test covers topics on
Potential and Kinetic Energy. It includes multiple choice questions, problem solving and
conceptual questions. The teacher-made questionnaire also underwent validation by the
three experts.

Data Gathering Procedure

The data collection process began with drafting a letter requesting permission to
carry out the study, which was approved by the thesis adviser and the Dean of the FEU
Roosevelt Graduate school was forwarded to the school principal. Upon the approval of
the principal the researcher sought permission from the author to use the instrument on
the frequency of Al tools usage and made minor modifications to suit the respondents.
The 17-item questionnaire using a 5-point Likert scale for the Al tools usage and the 20-
item multiple choice test on Potential and Kinetic Energy underwent validation by experts.
Letter of consent to the parents were sent asking permission to allow their children to be
part of the study. Prior to the survey, students need to be informed that they are free to
take part in the study or withdraw at any time as it has no impact on their academic
achievement.

After all the necessary permits were sought, validation of instruments by experts
and parental consent were sought, the researcher administers the 17-item questionnaire
on Al tools usage to the Grade 10 students on line and retrieval of the questionnaire
immediately ensued. The researcher started teaching the lessons on Potential and Kinetic
Energy with the use of Al tools specifically ChatGPT and Gemini. After instruction, the
researcher administer the 20-item test to the 130 Grade 10 students. The data on the
questionnaire on Al tools usage and the test scores of the students on the 20-item test
on Science underwent statistical treatment.

Researcher integrates and uses Al tools in science teaching in various innovative
and effective ways. Content Creation: Al accelerates the development of teaching
materials, instantly producing lesson plans, presentation slides, and diverse custom
resources. This ranges from worksheets and quizzes on specific science concepts to
practical items like lab safety checklists and comprehensive chapter reviews.

Tailoring Materials (Differentiation): Teachers leverage Al to easily modify content
for their varied learners. For instance, Al can simplify the language in challenging
scientific texts or produce both supportive (scaffolded) practice problems and more
complex tasks (advanced extensions) addressing the same learning objective.

Assessment Automation: The burden of creating assessments is reduced as Al
can automatically generate various evaluation tools, including detailed grading rubrics for
assignments and lab work. Furthermore, specific Al systems can assist with preliminary
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feedback, such as analyzing if a student's scientific argument follows a logical structure
like the Claim-Evidence-Reasoning (CER) model.

Simplifying Communication: Al helps teachers save time on correspondence by
assisting in drafting clear student instructions, preparing family newsletters, and
composing professional emails.

Statistical Treatment of Data

The data obtained in this study were examined using suitable statistical methods
to answer the research questions.

1. To address the statement of the problem number 1. “What is the profile of the
respondents in terms of gender” Frequency and Percentage were utilized.

2. To answer the second statement of the problem, “What is the frequency in the use
of ChatGPT and Gemini Al tools of the respondents” The data collected where a
5-point Likert scale was used was treated with weighted mean.

3. To resolve the statement of the problem number 3, “What are the scores of the
respondents in Science test” the data was subjected to frequency distribution,
percentage, mean and standard deviation,

4. To check for a notable variation in the application of ChatGPT and Gemini Al tools
by gender, a t-test was used. The results were compared with the p-value.

5. To find out if there is a significant relationship that exists between the frequency in
the use of ChatGPT and Gemini Al tools and the test scores of the respondents in
Science. The collected data were analyzed using the Pearson Product-Moment
Correlation Coefficient.

Ethical Considerations

For ethical consideration, the researcher asked for the permission from students
and parents to sign the statement of informed consent and record the whole procedure
while answering the survey questions. They were not unprotected to any physical,
psychological or social harm. The respondents were free to withdraw at any time during
the data collection. Keeping personal information confidential is of great value to this
study and conducting with due diligence to erase all the information soon after
accomplishing the study. The results of this study were used solely for research purposes.
Additionally, Al was used in certain part of paper.

Through the research, confidentiality and anonymity were top priorities. The
researcher protected the participants’ personal information by assigning unique codes or
pseudonyms to all collected data, ensuring their privacy. Only the designed research
team had access to the original, sensitive data, which was kept in secure, password-
protected files. Participation was voluntary, and students were informed they could
withdraw anytime without penalities.

The research procedures presented minimal risk to participants. There were no
invasive methods or any potential for harm involved in the study. Before collecting any
data, the research proposal passed a thorough evaluation and was authorized ethically
by the ethics committee, confirming adherence to all necessary ethical standards. All data
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handling and storage followed strict data protection laws. Data was stored securely to
prevent any unauthorized access and was retained only as long as institutional policies
required, after which it was properly destroyed.

RESULTS

the results of the study and the analysis and interpretation of data gathered with
the use of the adapted statistical measures. The presentation includes a narrative
discussion of the results and implications of the data gathered which are illustrated in
tables.

Research Question No. 1. Profile of the respondents in terms of gender.

To determine the profile of the respondents in terms of gender, the data was
treated with frequency distribution and percentage. The result is entered in Table 1.
Table 1: Profile of the Respondents in Terms of Gender

Gender Frequency Percentage
Male 60 46.2
Female 70 53.8

Total 130 100.0

Table 1 analysis illustrates that there are more females than males in this specific
group. Females constitute the majority of the sample, accounting for 70 individuals
(53.8%). Males make up the minority, comprising 60 individuals (46.2 %)

The difference in frequency between the two genders is 10 (70-60=10). According
to the survey of Chan & Hu, 2023, students including both males and females prefer the
integration of Gen Al in the education sector provided appropriate precautions are taken.
By that it can deduce that there is no significant difference in utilizing Al tools among
different genders, even though the data indicates a slightly higher representation of
females in the group being analyzed.

Research Question No. 2. Frequency in the use of ChatGPT and Gemini Al tools of
the respondents.

To know the frequency in the use of ChatGPT and Gemini Al tools of the
respondents, the weighted mean of the collected data was ascertained. The result is
presented in Table 2.1
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Table 2.1. Frequency in the Use of ChatGPT and Gemini Al Tools of the

Respondents.
Statements WM Adjectw?l
Description
ChatGPT
1. I use ChatGPT to help me understand science 354 0]
topics. '
2. | use ChatGPT to get answers to science 318 S
homework questions. )
3. l use ChatGPT to prepare for science tests. 280 | S
4. How useful do you find ChatGPT in improving your 0]
. . 3.57
science understanding?
5. Using ChatGPT has impacted your science test 303 S
performance. '
6. | consult ChatGPT when | am stuck on a science 3.66 O
assignment. '
7. My science test scores have improved because | 287 S
use ChatGPT. '
8. After using ChatGPT for studying, my science test 312 S
scores increased. '
Composite Mean 3.22 | S
Gemini Al
9. How often do you use Gemini for academic 3.01 S
purposes? '
10. | use Gemini to look for science-related S
. : 2.86
information.
11. I use Gemini for problem solving. 288 | S
12. 1 rely on Gemini for explanations of difficult 270 S
science calculations. '
13. | use Gemini to generate explanations or 274 S
summaries of science topics. '
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14. | use Gemini to help me with science projects or 279 S
assignments. '

15. My science test scores improved because | use 2 55 R
Gemini. '

16. After using Gemini for studying my science test 279 S
scores increase. '

17. | regularly review my science test results to see S
if using ChatGPT or Gemini has helped improve my | 3.02
performance.

Composite Mean 280 | S
Grand Mean 3.00 | S

Legend: 5(4.21-5.00) - Always (A), 4(3.41-4.20-) — Often (0),3(2.61-3.40)- Sometimes (S), 2(1.81-2.60)-
Rarely (R), 1(1.00-1.80)-Never (N)

Table 2 presents the composite means for the frequency of use of ChatGPT and
Gemini. The findings show that ChatGPT obtained a composite mean of 3.22, which is
verbally interpreted as “sometimes.” This suggests that respondents occasionally use
ChatGPT in their academic or professional activities. The computed mean is slightly
higher than the grand mean of 3.00, indicating that ChatGPT is the more frequently
utilized Al tool among the respondents. This is based on their responses to the statements
as reflected in the table above. The overall use of ChatGPT leans slightly higher towards
"Sometimes" but is very close to the "Often" category boundary (3.41). Statement 6 (3.66):
"l consult ChatGPT when | am stuck on a science assignment." This is the highest-rated
statement, indicating respondents often turn to ChatGPT for help with science roadblocks.
Statement 4 (3.57): "How useful do you find ChatGPT in improving your science
understanding?" Respondents often find it useful for improving their understanding.
Statement 1 (3.54): "l use ChatGPT to help me understand science topics." Respondents
often use it for understanding science topics. The remaining statements (2, 3, 5, 7, 8) fall
under "Sometimes," suggesting respondents use it for getting answers (3.18), test
preparation (2.80), and see an impact on test performance (3.03, 2.87, 3.12) only
sometimes. Hence, the respondents primarily use and find ChatGPT useful for
clarification and overcoming roadblocks in science topics and assignments, though its
direct impact on test preparation and scores is rated slightly lower, in the "Sometimes"
range.

Conversely, Gemini obtained a composite mean of 2.80, also interpreted as
“sometimes.” Although respondents report occasional use of Gemini, its weighted mean
score is lower than that of ChatGPT, implying that it is less preferred or less frequently
accessed by users. This is evident in their responses on the statements in the table above.
Most statements (9, 10, 11, 12, 13, 14, 16, 17) fall under "Sometimes," indicating
respondents sometimes use it for academic purposes (3.01), looking for information
(2.86), problem-solving (2.88), generating explanations (2.74), and helping with
assignments (2.72). Statement 15 (2.55): "My science test scores improved because |
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use Gemini." This is the only statement rated "Rarely," suggesting respondents rarely
attribute an improvement in their science test scores directly to the use of Gemini.
Therefore, Gemini Al is generally used less frequently and lower compared to ChatGPT.
Its use is limited to "Sometimes" across most activities, and its positive effect on science
test scores is particularly low, rated as "Rarely."

The grand mean of 3.00, likewise interpreted as “sometimes,” reveals that, on
average, respondents use Al tools occasionally rather than regularly. This indicates a
moderate level of engagement with Al technologies, respondents are aware of and utilize
these tools, when necessary, but they have not yet fully integrated them into their routine
tasks.

Overall, the results imply that while both ChatGPT and Gemini are used
occasionally, ChatGPT demonstrates relatively higher usage frequency, which may be
attributed to its greater popularity, accessibility, and perceived usefulness among users.

The results align with the study’s objective of determining the frequency of Al tool
utilization among respondents. The findings indicate that both ChatGPT and Gemini are
used at a moderate level, signifying occasional rather than regular engagement. This
pattern suggests that users recognize the potential benefits of Al tools but have not yet
reached a stage of consistent or habitual use.

The higher composite mean for ChatGPT (3.22) compared with Gemini (2.80)
further implies that users are more familiar and comfortable with ChatGPT, likely due to
its established reputation, versatility, and user-friendly design. Similar findings have been
noted in recent studies, which report that ChatGPT tends to dominate user preference
because students can engage in interactive dialogues with ChatGPT to explore topics
like Physics, Chemistry, and Biology in a more accessible manner. Moreover, educators
can use ChatGPT to generate practice questions, lesson plans, and educational content,
thereby reducing workload and allowing more focus on pedagogical strategies (Kumar &
Rose, 2022).

These findings are also consistent with the theories and models of Atrtificial
Intelligence in Education (AIED) as Al technologies can be effectively, ethically, and
pedagogically integrated into teaching and learning. According to Touretzky et al (2019),
Al systems provide tailored support to meet diverse learning needs, ensures that
instruction is specifically adapted to each learner’s progress and preferences. leveraging
Al to evaluate student assignments and provide immediate, constructive feedback,
enriching the overall educational experience. Kozma & Russell’'s (2020) Constructive
learning theory emphasizes active, student-centered learning where learners construct
knowledge through interaction with tools and environment. Holmes et al. (2021) model
envisions Al in education not as a standalone tool, but as an integral part of a vibrant,
interconnected ecosystem. This ecosystem seamlessly weaves together technological,
pedagogical, ethical, and social elements to foster learning environments that are
effective, fair, and built to last with Al's support. In this context, ChatGPT’s higher usage
frequency may reflect stronger perceptions of usefulness and ease of use compared with
Gemini. ChatGPT has gained significant global attention and has shown promise in
supporting students' learning (Kasneci et al., 2023; Kohnke et al., 2023; Tlili et al., 2023).
Overall, the moderate mean values suggest that respondents are in the early adoption
phase of Al tool use, a demonstration of awareness and occasional utilization but not yet
full dependence or integration in daily activities. Recent studies suggest that students are
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more optimistic about the potential of generative Al technologies to improve their
academic performance and develop effective learning strategies (eg, Afzaal et al., 2021;
Hsu et al., 2023; Wang & Lin, 2023).

Similarly, ChatGPT can be an effective learning partner for non-English speaking
students as it can edit, translate, and generate human-like information and content in
multi-language along with elaborative explanations making learning interesting (Lim et al.,
2023; Lee et al., 2023). ChatGPT could be used to automate grading, customize learning
experiences, improve language proficiency, and provide personalized feedback, thereby
creating a more effective and efficient learning environment (Mohd Javaid, et al., 2023).
The research concluded by Joshua Ebere Chukwuere, 2024 found out that if used wisely
and responsibly, ChatGPT has the potential to significantly enhance and revolutionize
academic research by enabling multidisciplinary collaboration. Though it has many uses
and help, students in their science learning as mentioned by (Xie et al., 2023), ChatGPT
can facilitate personalized learning experiences by answering students’ questions,
clarifying misconceptions, and providing instant feedback, which is especially valuable in
science education where understanding intricate concepts is essential.

The results for Al tool Gemini usage revealed a composite mean of 2.80 lower than
the composite mean for ChatGPT usage interpreted as “Sometimes” on a 5-point Likert
scale. This indicates that Grade 10 students occasionally use Gemini as a tool for learning
Science. The composite mean of 2.80 suggests that, on average, the respondents’ use
of Gemini across specific indicators such as seeking explanations, generating summaries,
or answering questions is moderate but leaning toward infrequent use. Meanwhile, the
grand mean of 3.00 represents the overall level of utilization, showing that students
sometimes engage with Gemini in their Science learning activities. Al tools such as
Gemini can facilitate inquiry-based learning by stimulating scientific experiments, offering
virtual labs, and enabling students to explore hypotheses dynamically. Moreover, they
can assist educators in designing curricula that incorporate the latest scientific discoveries
and methodologies. Researchers have highlighted that integrating Al models like Gemini
into science education can improve comprehension, engagement, and critical thinking
skills among students (Kim & Lee, 2022).

Table 2.2. Comparison Between ChatGPT and Gemini Al Tools Usage

Tool Composite | Verbal Primary Use
Mean Interpretation

ChatGPT | 3.22 Sometimes (S) | Primarily used sometimes
for understanding and
consultation when
confused

Gemini Al | 2.80 Sometimes (S) | Used sometimes across all
activities; positive effects
on test scores is (R) rarely
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use Al tools occasionally

Grand 3.00 rather than regularly

Mean

Table 2.2 shows the comparison between ChatGPT and Gemini usage. The
composite mean for ChatGPT use is slightly higher than Gemini but both with the same
verbal interpretation of “ Sometimes” It can also be noted that ChatGPT is slightly higher
than the grand total of 3.00 while Gemini is slightly lower than the grand total. The data
also indicates that the respondents rely on both tools, for support, understanding, and
clarification (rated “Often”), rather than solely for test preparation or direct score
improvement (rated “Sometimes” or “Rarely”). However, Kevin Fuchs, in his 2023
research titled “Exploring the opportunities and challenges of NLP (natural language
processing) in higher education: is Chat GPT a blessing or a curse?” aimed to examine
the potential and obstacles associated with the use of (NLP) models like Chat GPT in
higher education. The study concluded that while NLP models offer significant
opportunities for personalized learning and on-demand support. Thus, this finding is in
contrast with the researcher study. According to Dinesh Kalla, et al., 2023, “ Study and
Analysis of Chat GPT and its impact on Different Fields of Study”. This study conclude
that while Chat GPT offers significant advantages like effective natural language
generation and scalability, however, it also faces challenges including biases, lack of
emotional intelligence, and limited knowledge. Continuous data training and updates are
necessary to improve its performance. Researcher Joshua Ebere Chukwuere: research
of “ Today’s Academic Research” concluded that if used wisely and responsibly, ChatGPT
has the potential to significantly enhance and revolutionize academic research by
enabling multidisciplinary collaboration.

Observing Gemini’s role in retrieving, organizing, and referencing research articles
given specific instructions, research found efficient results recommending further study to
test and incorporate Gemini Al in research (Supriyadi, 2024). Furthermore, Gemini’s
advanced technology provides tailored and relevant suggestions and feedback to its
users on any topic by analyzing every information provided to it (Saeidnia, 2023).

The comparative structure of the 17 statements, which explicitly tracks usage
patterns and self-reported performance impact for both ChatGPT and Gemini (e.g.,
statements 1-8 versus 9-16), is central to the study's design as it allows researchers to
conduct a direct, head-to-head comparison of the two most dominant Large Language
Models (LLMs) currently available in education. This dual-tool approach is critical
because, while a recent meta-analysis of 51 experimental studies suggests Al generally
has a large positive effect on learning performance, other research indicates that specific
tool performance varies (e.g., one study found ChatGPT-4 had superior overall accuracy
(82.5%) compared to Gemini's (68.8%) in academic settings, particularly with complex
narrative and technical questions, while other versions like Gemini 2.0 Advanced showed
higher accuracy in specific exam simulations) (Wang and Fan, 2025; ResearchGate,
2024). Consequently, the study is designed to not only determine if using Al improves
science scores (statements 7, 8, 15, 16) but, more importantly, whether there is a
significant difference in the perceived academic utility (statements 1-3, 10-14)
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and performance outcomes (statements 5, 7, 8, 15, 16) between students who favor one
model over the other, thereby justifying that the specific Al tool used can lead to divergent
results.

Research Question No. 3. Scores of the respondents in Science

To determine the performance of the Grade 10 students in a Science test that dwelt
on the topics Potential and Kinetic energy where Al tools such as ChatGPT and Gemini
were integrated the mean, standard deviation, frequency distribution and percentage
were applied on the scores of the students in a 20-item test. The result is reflected in
Table 3.

Table 3. Scores of the Respondents in Science

Score Interval Description Frequency | Percentage
17-20 Outstanding 106 81.5

13-16 Very Satisfactory 10 7.7

9-12 Satisfactory 7 5.4

5-8 Fair 6 4.6

0-4 Needs Improvement | 1 0.8

Total 130 100.0

Mean 17.94 (Outstanding)

Standard Deviation 3.60

Table 3 data presents the distribution of science scores for a sample of 130
respondents, along with the overall statistical measures. The data indicates that the
respondents achieved an outstanding performance in the science test that covers the
topics of Potential and Kinetic energy.

It can be noted from the table above that the vast majority of respondents scored
in the highest category. Out of the 130 respondents 106 (81.5%) achieved an
"Outstanding" score, falling within the 17-20 interval. The scores are highly clustered at
the top end of the scale where 89.2% of the respondents (116 individuals) scored in the
"Outstanding" and "Very Satisfactory" categories (13-20). Only a small fraction of the
group scored in the lower ranges: 4.6% scored "Fair," and a minimal 0.8% scored "Needs
Improvement while 7 or 5.4% scored in the in the score range of 9-12 described as
“satisfactory.”

The Mean score is 17.94, which is categorized as "Outstanding," confirming the
high average performance of the group. On average, students performed exceptionally
well on the Energy test. This suggests that most learners mastered the concepts taught
using the Al tools (ChatGPT and Gemini).The Standard Deviation (SD) is 3.60. Since the
mean is very close to the maximum possible score (20), an SD of 3.60 suggests that while
most scores are high, there is a moderate spread. This indicates some variability in scores,
but not excessive. Most scores are clustered around the high end (near 18), with a few
students scoring notably lower. The distribution is positively skewed (most scores are
high). The large number of Outstanding scores (81.5%) suggests high mastery. Only a
small fraction (5.4%) are below Satisfactory, showing minimal learning gaps.
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The high mean and dominant “Outstanding” performance imply that the use of Al
tools (ChatGPT and Gemini) during instruction enhanced understanding of the concepts
of Potential and Kinetic energy, promoted active learning and engagement, likely
supported personalized explanations and clarification of misconceptions and helped
students achieve higher order thinking skills and problem-solving competence.

Similar outcomes has acquired in the study of (Daniella & Delia, 2025). The study
involves a comparative assessment of two generative Al bots: ChatGPT and Gemini.
Three concepts were selected to be learnt in the realms of Science, Humanities and
literature. Results indicates that both are good platforms for self-learning. On conducting
an independent t-test for the post-test scores of both groups, it became evident that those
who learned through ChatGPT exhibited superior performance. Hence, it can be
concluded that ChatGPT is a better platform for self-learning compared to Gemini.

Another study shed light on Gemini’s competitiveness against ChatGPT and any
other GPT-4 model. Each model provides accurate and informative responses with
examples given a question on a specific topic. Gemini focuses on a comprehensive
elaboration of its understanding of a particular topic. Whereas, in contrast, ChatGPT
generally presents summarized data (Nyaaba, 2023). Both ChatGPT and Gemini,
being a large language model (LLM) can increase efficiency by providing concise
and short outlines or summaries, assisting students with the core points of any topic or
passage (Kasneci et al., 2023).

In addition, a study found that the intention to use ChatGPT in higher education
among students is significantly affected by the time efficiency and ease of access it
provides. It was also revealed that peer pressure is another variable causing students to
be more prone to use GPT (Niloy et al., 2024). According to Chen & Zhang,2021, the
usage patterns among male learners are more frequently for problem-solving and
technical tasks, while female students often utilize these tools for collaborative and
communicative purposes. Based on the finding of Li & Wang,2020, the perception and
attitudes among different gender has shifted. Females may exhibit more positive attitudes
towards Al tools that support social and emotional learning, whereas males may focus
more on the functional aspects. In line with engagement and learning outcomes ( Smith
& Lee, 2019), gender differences can also influence engagement levels, with some
studies noting that female learners may experience more barriers due to confidence
issues, affecting their utilization of Al tools. Thus, understanding these differences is
crucial for developing equitable Al educational tools that cater to diverse needs and
promote inclusive learning environments (Johnson et al., 2022).

Research Question No. 4. Difference between the frequency of using ChatGPT and
Gemini Al tools when respondents are grouped according to
Gender.

To evaluate the difference in the frequency of using ChatGPT and Gemini Al tools
when the respondents are grouped according to gender the data was subjected to t-test
and compared with the standard p-value for statistical significance, (p<0.05). The result
is entered in Table 4.1.
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Table 4.1. Difference Between the Frequency of Using ChatGPT and Gemini Al
Tools When Respondents are Grouped According to Gender

Profile - | Mean Computed | p- Decision Interpretation

Gender Test Value | value

ChatGPT

Male 3.28 Do not

Female 316 0.850 0.420 | Reject t_he Not Significant
Hypothesis

Gemini

Male 3.82 Do not

Female 278 0.790 0.435 | Reject t_he Not Significant
Hypothesis

Over-All

Male 3.04 Do not

0.750 0.454 | Reject the | Not Significant
Female 2.96 Hypothesis

Note: p-value < 0.05 - significant, p-value > 0.05 — not significant

As reflected in Table 4 the mean frequency of using ChatGPT and Gemini Al tools
between male and female respondents using a statistical t-test, and the results
indicate no statistically significant difference in usage based on gender for either tool.
For all three comparisons (ChatGPT, Gemini Al, and Overall, Al Use), the p-values are
all greater than the significance level of 0.05 (0.420, 0.435, and 0.454). Therefore, the
decision Do not reject the null hypothesis. This means that any observed difference in the
mean scores between male and female respondents in this sample is likely due to random
chance, and gender does not have a statistically significant effect on the frequency of
using these Al tools.

Table 4.2. Difference in the Frequency of ChatGPT Usage Between Male and
Female Respondents

Gender Mean Observed p-value Interpretation
Difference

Male 3.28 Male Mean is | 0.420 Not significant
0.12 points

Female 3.16 higher

It is observed from the above table that male respondents (Mean = 3.28) reported
a slightly higher average frequency of using ChatGPT compared to female respondents
(Mean = 3.16).

The statistical test shows that this 0.12 difference is not large enough to be
considered as representative of a true difference in the wider population (p=0.420). Both
genders use ChatGPT with similar statistical frequency.
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Table 4.3. Difference in the Frequency of Gemini Usage Between
Male and Female Respondents

Gender Mean Observed p-value Interpretation
Difference

Male 3.82 Male mean is | 0.435 Not Significant
1.04 points

Female 2.78 higher

As noted from the table above that male respondents (Mean = 3.82) reported a
substantially higher mean usage of Gemini Al compared to female respondents (Mean =
2.78). This is the largest difference observed (1.04 points). Despite the large difference
in the sample means, the result is still Not Significant (p=0.435). This suggests that the
small sample size, or high variability within the groups, prevents a confident conclusion
that this difference exists in the general population.

Table 4.4. Over-All Al Tool Usage (ChatGPT and Gemini combined)

Gender Mean Observed p-value Interpretation
Difference

Male 3.04 Male mean is | 0.454 Not Significant
0.08 points

Female 2.96 higher

As shown in the table above the overall Al tool use (both ChatGPT and Gemini) is
negligibly higher for males (Mean = 3.04) than for females (Mean = 2.96). According to
Chen & Zhang,2021, the usage patterns among male learners are more frequently for
problem-solving and technical tasks, while female students often utilize these tools for
collaborative and communicative purposes. Based on the finding of Li & Wang,2020, the
perception and attitudes among different gender has shifted. Females may exhibit more
positive attitudes towards Al tools that support social and emotional learning, whereas
males may focus more on the functional aspects. In line with engagement and learning
outcomes ( Smith & Lee, 2019), gender differences can also influence engagement levels,
with some studies noting that female learners may experience more barriers due to
confidence issues, affecting their utilization of Al tools. Thus, understanding these
differences is crucial for developing equitable Al educational tools that cater to diverse
needs and promote inclusive learning environments (Johnson et al., 2022).
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Research Question No. 5. Relationship between the frequency of using ChatGPT
and Gemini Al tools with the scores of the respondents in Science.

To determine if there is a significant relationship that exist between the frequency
of using Al tools, ChatGPT and Gemini in teaching Science with the scores on a 20-item
test of the grade 10 students, the data was subjected to Pearson product-moment
correlation coefficient, or Pearson's r, and compared the result with the standard 0.05
level of significance. The result is reflected in table 5. The table below was used to
describe the direction of the correlation:

Scale of correlation Value

coefficieni

0<r=0.19 Very Low
Correlation

0.2=r=039 Low Correlation

0.4 < r=1059 Moderate
Cormrelation

0.6 =r=0.79 High Correlation

0.8=r=10 Very High
Correlation

This table presents a scale for interpreting the strength of correlation coefficients
(r) on a 0 to 1.0 scale, indicating how strongly two variable are related. Following is the
breakdown of the interpretation:

0 <r=<0.19: The relationship between the variables is very weak, almost negligible
and almost no linear relationship between them.

0.2 <r £ 0.39: There is a slight positive relationship, however, it is a weak
correlation. As one variable increases, the other trends to increase slightly.

0.4 <r<0.59: The variables have a moderate positive relationship; changes in one
variable are moderately associated with changes in the other.

0.6 =r < 0.79: There is a strong positive relationship between the two variables.

0.8 <r < 1.0 : The relationship is very strong, approaching a perfect positive
correlation. One can almost predict one variable from the other.

In summary, the closer r is to 1 (or -1 for negative correlation), the stronger the
relationship. The closer r is to 0, the weaker the relationship.

Table 5.1. Relationship Between the Frequency of Using ChatGPT and Gemini Al
Tools with the Scores of the Respondents in Science

Variable Computed | Description | p- Decision | Interpretation
Pearson r value
Value
ChatGPT vs | 0.212 Low 0.049 | Reject the
Scores Correlation Hypothesis | =
Significant
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Gemini  vs | 0.211 Low 0.049 | Reject the

Scores Correlation Hypothesis |
Significant

ChatGPT & |0.243 Low 0.049 | Low Low

Gemini  vs Correlation Correlation | Correlation

Scores

Note: p-value < 0.05 — significant, p-value > 0.05 — not significant

Table 5 data investigates the relationship between the self-reported frequency of
using Al tools (ChatGPT and Gemini) and the respondents' science scores
using Pearson's r correlation coefficient. The results indicate a statistically
significant but weak positive correlation for all measured relationships.

Table 5.2. ChatGPT Usage and Science Scores of the Respondents

Variable Pearsonr Description | p-value Interpretation
ChatGPT vs | 0.212 Low 0.049 Significant
Scores Correlation

Note: p-value < 0.05 - significant, p-value > 0.05 — not significant

The relationship strength in the use of ChatGPT and the science scores of the
respondents is (r=0.212): This is a weak (low) positive correlation. A positive value means
that as the frequency of using ChatGPT increases, the science scores tend to slightly
increase as well. Since the p-value (0.049) is less than 0.05, the relationship is statistically
significant. This means that the observed low correlation is unlikely to be due to random
chance.

This means that there is a statistically significant but weak tendency for
respondents who use ChatGPT more often to achieve slightly higher science scores.
Table 5.3. Gemini Al Usage and Science Scores of the Respondents

Variable Pearsonr Description | p-value interpretation
Gemini Vs | 0.211 Low 0.049 Significant
Scores correlation

Note: p-value < 0.05 — significant, p-value > 0.05 — not significant

The relationship strength in the use of ChatGPT and the science scores of the
respondents is (r=0.211): This also shows a weak (low) positive correlation. As the
frequency of using Gemini Al increases, the science scores tend to slightly increase.
Since the p-value (0.049) is less than 0.05, the relationship is statistically significant,
however similar to ChatGPT, there is a statistically significant but weak tendency for
respondents who use Gemini Al more often to achieve slightly higher science scores.
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Table 5.4. Combined Al Usage and Science Scores (Multiple Correlation)

Variable Pearsonr Description
ChatGPT and Gemini | 0.243 Low Correlation
Vs Scores
Scale of correlation Value
coefficient
O<r=0.19 Very Low
Correlation
0.2=<r=039 Low Correlation
0.4<pr=0359 Moderate
Correlation
0.6=r=0.79 High Correlation
08=r=10 Very High
Correlation

The relationship strength in the use of both Al tools, ChatGPT and Gemini and the
science scores of the respondents is (r=0.243): This likely represents a multiple
correlation coefficient, indicating the relationship between both Al tools combined and the
science scores. It is the highest correlation observed among the three but is still
considered a weak (low) positive correlation.It is to conclude that using both Al tools
together shows the strongest (though still weak) positive relationship with science scores.

A study by Lee and Kim (2020) found that students using Al tutoring systems
showed statistically significant improvements in science test scores compared to
traditional instruction. Research by Zhang and colleagues (2021) reported increased
engagement and understanding in science topics when Al chatbots were integrated into
classroom activities.

Research indicates that Al tools like ChatGPT and Gemini have the potential to
positively influence students' learning outcomes in science by providing personalized
assistance, immediate feedback, and access to vast scientific information (Wang & Liu,
2022). Several studies suggest that integrating Al-driven educational tools can enhance
understanding, engagement, and performance in science subjects.

Similarly, Al tools can facilitate inquiry-based learning, help clarify complex
scientific concepts, and support self-paced learning, which are all factors associated with
improved science scores (Johnson et al., 2021). However, empirical evidence specifically
quantifying their impact on science scores remains emerging, and more rigorous research
is needed.

These findings align with several established educational frameworks:
Constructivist Learning Theory: The frequent interaction with ChatGPT and Gemini
supports the theory that meaningful learning occurs when students actively engage with
tools to construct knowledge, revisit content, clarify misunderstandings, and receive
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instant feedback (Kozma & Russell, 2020). The students’ use of Al in learning science as
it aligns with constructivist theory offer meaningful implications for classroom practice.
Constructivism highlights that learning develops through active engagement and
reflection rather than passive absorption. In this context, tools like ChatGPT and Gemini
function as flexible learning spaces where students can test ideas, adjust their reasoning,
and evaluate their developing scientific explanations.

The Al tools acted as cognitive scaffolds—consistent with the framework's
emphasis on intelligent tutoring and data-driven personalization—allowing students to
explore concepts beyond traditional classroom limits and enhancing their conceptual
understanding (Touretzky et al., 2019).

The findings especially the link between frequent Al use and higher science
scores—closely align with constructivist learning principles. The literature emphasizes
that students learn best by actively building new understanding from prior knowledge. In
this study, Grade 10 students appeared to use ChatGPT and Gemini not just as
substitutes for textbooks, but as tools to support deeper reasoning, explore alternative
explanations, and receive instant feedback while forming ideas. This pattern also fits
Vygotsky’s Zone of Proximal Development (ZPD), where Al functions similarly to a "More
Knowledgeable Other," offering guidance that helps students accomplish tasks beyond
their current ability. Thus, the positive correlation between Al use and science
performance supports the view that when digital tools enhance student agency and
encourage active engagement with content—not passive use—they can significantly
strengthen understanding and achievement in science.

Additionally, the positive link between Al use and better test results supports the
idea that Al is part of a broader learning system where immediate feedback is a key factor
in improving performance (Holmes et al., 2021; Kasneci et al., 2023; Kohnke et al., 2023).

Research Question No. 6. Proposed Program based on the findings of the study.

Based on the study’s results, it is proposed to develop and implement an Al-Enhanced
Science Learning Support Program.

Rationale: This program would seek to build on the observed—though modest—positive
relationship between the use of Al tools and students’ science achievement, with the goal
of further improving learning outcomes.

Com | Activity(Teac | Objecti | Strategies | Persons | Resource | Time Success | Budget
pone | hers & ves Involved Frame Indicator | Funding
nt students)
Al Teachers: W | To Hands-on | Al Workshop | Initial 4 | 85% of Approxi
Liter | eekly ensure | Training ( | Coordin | materials, | Weeks teachers | mate
a-cy | professional all eqg., ator, Access pass 50000
and | development | stakeh | crafting Science | to premiu | (Intense | a Promp | Thai
Train | on effective olders | advanced | Teacher | m/educat | training); | t baht (P
-ing prompt posses | science s, ional On- Enginee | D
Wor | engineering, s the prompts Technol | versions | going ring stipend
k- curriculum foundat | for ogy compete | s, guest
integration, ional concept Integrati ncy speaker
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DISCUSSION

Answering Research Questions
The study pursued answers to six research questions, with the results summarized below:

Research Questions
Answer based on Findings:

1. What is the profile of the respondents in terms of gender?

The respondents were Grade 10 studentsin the Normal Program at
Samakkhiwitthayakhom School. The study specifically utilized a purposive sample of 130
students who were frequent users of ChatGPT and Gemini.

2. What is the frequency in the use of ChatGPT and Gemini Al tools of the
respondents?

The study focused only on the frequent users of the tools. The overall mean usage
frequency was negligibly higher for males (Mean = 3.04) than for females (Mean = 2.96).

3. What is the performance score of respondents in Science?
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The performance scores were measured using a 20-item multiple-choice test on Kinetic
and Potential Energy. The study's core finding relates to the performance: the data
showed a weak but statistically significant positive correlation between the frequency of
Al tool use and science test scores.

4. Is there a significant difference between the frequency of using ChatGPT and
Gemini Al tools when the respondents are grouped according to Gender?

No, the study did not find a significant difference in the frequency of using ChatGPT and
Gemini Al tools between males and females.

5. Is there a significant relationship between the frequency of using ChatGPT and
Gemini Al tools with the performance score of the respondents in Science?

Yes, there is a significant relationship. The analysis concluded that there is a weak but
statistically significant positive correlation between the frequency of Al tool use (ChatGPT
and Gemini) and science test scores.

6. What program can be proposed based on the findings of the study?

A specialized program is proposed for the seamless and effective integration of ChatGPT
and Gemini into the pedagogical process to enrich science education. The program
components include: Al Literacy and Training Workshops, Integration of Al Tools into the
Curriculum, Al Support Centers, and Monitoring and Evaluation.

Summary of Findings
Among the important findings of this research were:

1. Females constitute the majority of the sample, with 70 individuals (53.8%),
while males account for 60 individuals (46.2%). The gender difference in
frequency is 10.

2. The data indicates that respondents generally use both ChatGPT and Gemini
Al for science education, with an overall average frequency rated as
"Sometimes" (Grand Mean = 3.00). Specifically, ChatGPT has a slightly higher
composite mean (3.22) compared to Gemini Al (2.80), both falling within the
"Sometimes" range. ChatGPT is primarily used for understanding, clarifying,
and overcoming science-related challenges, with the highest-rated statement
showing frequent consultation when stuck on assignments. Its perceived
impact on improving test scores is moderate. Conversely, Gemini Al is used
less frequently and its perceived impact on test scores is rated as "Rarely,"
suggesting limited influence on academic performance. The respondents rely
more on both tools for support and understanding rather than for direct test
score enhancement. The findings contrast with some research literature, which
highlights the potential benefits of NLP models like ChatGPT and Gemini Al in
education and research, though challenges such as biases and limitations are
noted in other studies.
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3. The data reveals that the respondents performed exceptionally well in science,
with the majority achieving high scores. Specifically, 81.5% of the 130
respondents scored in the "Outstanding" category (17-20), and the overall
mean score was 17.94, also categorized as "Outstanding." The scores are
heavily clustered at the upper end of the scale, with 93.2% falling within the
"Outstanding" or "Very Satisfactory" ranges. Only a small percentage scored in
the lower categories, indicating a generally high level of science achievement
among the group. The standard deviation of 3.60 suggests moderate variability,
with most scores being high but some spread across the upper performance
levels.

4. The analysis comparing the frequency of Al tool usage between male and
female respondents shows no statistically significant differences. For ChatGPT,
males reported a slightly higher mean usage (3.28) compared to females (3.16),
but this difference was not statistically significant (p=0.420). Similarly, for
Gemini Al, males had a higher mean (3.82) than females (2.78), yet the
difference was not significant (p=0.435). When considering overall Al tool
usage, males again reported a marginally higher mean (3.04) than females
(2.96), with the difference also deemed not significant (p=0.454). Despite some
observed differences in sample means, the statistical tests indicate that these
are likely due to chance and do not reflect true differences in the broader
population.

5. The analysis reveals a statistically significant but weak positive relationship
between the frequency of Al tool usage—specifically ChatGPT and Gemini—
and respondents' science scores. Both ChatGPT and Gemini show low
correlation coefficients (~0.21), indicating that increased use of these tools is
associated with slightly higher science scores. The significance of these
correlations (p=0.049) suggests that the observed relationships are unlikely
due to chance. When considering both tools together, the correlation slightly
increases to 0.243, still within the range of a weak positive association.

6. Based on the study’s results, the researcher proposed to develop and
implement an Al-Enhanced Science Learning Support Program. This program
would seek to build on the observed—though modest—positive relationship
between the use of Al tools and students’ science achievement, with the goal
of further improving learning outcomes.

Conclusions
Based on the foregoing findings, the following conclusions were drawn:

1. While females are slightly more represented in the sample, the data suggests
that gender does not play a significant role in the utilization of Al tools among
students. Both males and females are generally receptive to integrating Al in
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education, indicating that gender is not a determining factor in Al adoption
within this context.

2. Overall, respondents use ChatGPT and Gemini Al intermittently in their science
studies, primarily for understanding and clarification rather than for significant
improvement in test scores. While ChatGPT is perceived as somewhat more
impactful, both tools are utilized as supplementary aids rather than definitive
solutions for academic success. The findings suggest that, despite the
perceived moderate impact, these Al tools are valuable for supporting science
learning, aligning with the broader potential identified in research literature.
However, the limited perceived influence on test scores indicates the need for
further exploration of how these tools can be more effectively integrated into
educational practices to maximize their benefits.

3. The respondents demonstrated outstanding performance in science, with most
achieving top scores and a high average score close to the maximum. This
indicates a strong overall proficiency in science among the sample population.
The high concentration of scores at the upper end highlight the importance of
factors such as effective teaching, motivation, parental involvement, and
innovative educational technologies—including Al—for enhancing student
achievement. These results suggest that targeted interventions and advanced
learning tools can significantly contribute to maintaining or improving high
academic performance in science.

4. The findings demonstrate that gender does not have a statistically significant
impact on the frequency of using ChatGPT, Gemini Al, or overall Al tools
among the respondents. While males tend to report slightly higher usage rates,
these differences are not substantial enough to be considered meaningful in
the population. This suggests that, within this sample, both males and females
utilize Al tools at similar levels, highlighting the importance of fostering
equitable access and encouraging diverse engagement with Al in educational
settings. Understanding that gender does not significantly influence Al usage
can inform the development of inclusive instructional strategies that cater to all
learners, regardless of gender. Gender did not significantly impact the students'
frequency of Al tool usage, which contrasts with some previous research
suggesting gender differences in digital tool engagement. The results suggest
that while Al tool usage isn't the only factor determining academic success, it
serves as a significant support mechanism for science learning, especially for
topics needing conceptual visualization and iterative practice.

5. While the correlations between Al tool usage and science scores are weak,
they are statistically significant, indicating that increased use of ChatGPT and
Gemini may be modestly associated with improved science performance.
These findings align with broader research suggesting that Al-driven
educational tools can support scientific understanding and engagement.
However, given the low strength of these relationships, Al tools should be
viewed as supplementary aids rather than sole determinants of academic
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success in science. Continued research is essential to better understand how
to effectively leverage Al technologies to enhance learning outcomes in science
education. Students reported an overall moderate frequency of Al tool use and
achieved above-average scores on the science test. Critically, the data showed
a positive correlation: students who used Al tools more frequently tended to
perform better on the assessment. The study’s findings not only show a
correlation between the use of generative Al tools (ChatGPT and Gemini) and
Grade 10 students’ science performance but also highlight important
implications for future Al-driven teaching methods. Students’ usage patterns
indicate that Al is already serving as a cognitive aid rather than a simple
information source, signaling the need for rapid changes in instructional design.
Al should no longer be treated as an optional add-on; instead, it should be
intentionally embedded into learning activities that promote critical analysis,
synthesis, and meaningful application of Al-generated information. This means
teachers must take on the role of facilitators who guide students through deeper,
Al-supported learning experiences, ensuring that the technology enhances
knowledge construction, higher-order thinking, and improved science
achievement. The findings confirm the principle of Constructivism, asserting
that learning is enriched when students actively engage and interact with digital
knowledge sources. The Al tools (ChatGPT and Gemini) functioned
as personalized tutors, offering immediate feedback and tailored explanations,
which aligns with the Holmes et al. (2021) model of the Al learning ecosystem.
The observed link between Al usage and higher science achievement supports
existing research that highlights Al's potential to boost student engagement,
independent learning, and mastery of content. The results suggest that
incorporating ChatGPT and Gemini into science classrooms holds practical
and instructional benefits. This research investigated how often Grade 10
students used Al tools (ChatGPT and Gemini) and how that related to their
science test results. The findings indicated that more frequent Al tool usage
was associated with slightly higher science test scores. Interestingly, gender
did not significantly influence the patterns of Al tool usage among the students.
It is crucial to note that because the research used a correlational design,
it cannot prove that Al use caused the improved performance. Other factors,
such as teacher support, students' digital literacy, and access to technology,
may also have played a role in the results.

6. Integrating Al tools into science education holds promise for enriching student
learning experiences and outcomes. While current usage shows a positive
relationship with academic performance, further efforts are needed to maximize
their potential effectively. The proposed Al-Enhanced Science Learning
Support Program offers a strategic approach to harness the benefits of Al
technology responsibly and inclusively, paving the way for innovative and
effective science education in the digital age.

1659

Phyo, S. S., & Veridiano, E. (2026). AI-ASSISTED LEARNING: A CORRELATION STUDY IN THE USE OF CHATGPT, GEMINI
AND THE SCIENCE SCORES OF GRADE 10 STUDENTS AT SAMAKKHIWITTHAYAKHOM SCHOOL. The Feurian, 1(1), 1625—
1664. https://doi.org/10.17613/g2jrd-mf722



Recommendations

In the light of the conclusions drawn from the study, the following are hereby
recommended:

1.

Responsible Usage: Teach Al Ethics and Critical Verification. Students must
learn to use Al responsibly, avoiding over-reliance and developing the
essential skill of verifying all Al-generated information for accuracy.

Pedagogy and Skills: Drive Critical Thinking through Inquiry. Shift Al usage
from simple answer generation to a tool for inquiry-based learning. Encourage
students to actively analyze, evaluate, and question Al responses to
build problem-solving and critical thinking skills.

Personalized Learning: Tailor Learning to Individual Needs. Leverage Al's core
strength—its ability to personalize instruction—to create customized learning
pathways. This is especially vital for providing extra support to students with
lower academic performance or confidence challenges.

Inclusivity and Equity: Ensure Fair Access and Usage. Actively work to address
any gender or socioeconomic gaps that could impact access to or effective use
of Al tools, guaranteeing that the program promotes equitable educational
opportunities for all.

Continuous Improvement: Establish a Data-Driven Feedback Loop. Create
formal channels for both students and teachers to provide feedback on the
tools' effectiveness and usability. Pair this with ongoing research to measure
impact and continually refine the program's Al integration strategies.

Samakkhiwitthayakhom School and similar institutions implement Al tools in
science teaching in a structured, inquiry-based, and constructivist manner.
Activities should push students beyond simple prompting and encourage them
to critically assess Al outputs. Examples include:

Inquiry-Based Prompt Design: Teaching students to craft advanced prompts
that generate multiple hypotheses or perspectives.

Al as a Critical Challenger: Using Al to produce plausible but incorrect
explanations that students must analyze and disprove with evidence.

Build & Break Tasks: Allowing Al to generate a draft scientific explanation that
students then critique, verify, and refine using their own understanding and
sources.

In essence, this program is designed to proactively harness Al's power to
enhance science learning by prioritizing ethical, skill-building use, individualized
support, equitable access, and continuous refinement.

1660

Phyo, S. S., & Veridiano, E. (2026). AI-ASSISTED LEARNING: A CORRELATION STUDY IN THE USE OF CHATGPT, GEMINI
AND THE SCIENCE SCORES OF GRADE 10 STUDENTS AT SAMAKKHIWITTHAYAKHOM SCHOOL. The Feurian, 1(1), 1625—
1664. https://doi.org/10.17613/g2jrd-mf722



REFERENCES

Afzaal, M., Nouri, J., Zia, A., Papapetrou, P., Fors, U., Wu, Y., & Weegar, R. (2021). Explainable
Al for data-driven feedback and intelligent action recommendations to support students
self-regulation. Frontiers in Artificial Intelligence, 4, 723447.

Asian Development Bank. (2021). Al and digital transformation in Asia-Pacific:
opportunities and challenges. Retrieved from https://www.adb.org

American Psychological Association. (2020). Publication manual of the American
Psychological Association (7th ed.). American Psychological Association.

ATLAS.ti. (n.d.). Correlational research | definition, methods & applications. Retrieved June 26,
2025, from https://atlasti.com/research-hub/correlational-research

Asmaa, S., Yassmeen, A., (2025). Evaluating Al performance in academic setting: A
comparative study of ChatGPt-4 and gemini.
https://doi.org/10.21608/jaiep.2025.395670.1017

Baidoo-Anu, D., & Ansah, L. O. (2023). Education in the era of generative
Artificial Intelligence (Al): Understanding the potential benefits of ChatGPT in promoting
teaching and learning. Journal of Al, 7(1), 52—62.
https://doi.org/10.61969/jai.1337500

Bell, R. L., et al. (2010). Inquiry-based science instruction- what is it and does it matter? Science
Education, 94(1), 82-101.

Bhat, A. (2024). Quantitative survey questions: Definition, types and examples.
https://questionpr.com

Chen, Y., & Zhang, L. (2021). Gender differences in digital learning tool engagement. Journal
of Educational Technology, 15(3), 45-60

Daniella,M., Delia, A., (2025). ExIporing self-learning efficacy: a comparative analysis of
ChatGPT and Gemini. Interactive Technology and Smart Education.
https://doi.org/10.1108/ITSE-12-2023-0251

Dwivedi, Y. K., Kshetri, N., Hughes, L., Slade, E. L., Jeyaraj, A., Kar, A. K., Baabdullah, A. M.,
Koohang, A., Raghavan, V.,Ahuja, M., Albanna, H., Albashrawi, M. A., Al-Busaidi, A. S.,
Balakrishnan, J., Barlette, Y., Basu, S., Bose, |., Brooks, L., Buhalis, D., . . . Wright, R.
(2023). OpinionPaper: “So what if ChatGPT wrote it?” Multidisciplinary perspectives on
opportunities, challenges and implications of generative conversational Al for research,
practice and policy. International Journal of Information Management, 71, 102642.
https://doi.org/10.1016/j.ijinfomgt.2023.102642

Farrokhnia, M., Banihashem, S. K., Noroozi, O., & Wals, A. (2023). A SWOT analysis of
ChatGPT: Implications for educational practice and research. Innovations in Education
and Teaching International, 61(3), 460—474.
https://doi.org/10.1080/14703297.2023.2195846

Fuchs, K. (2023). Exploring the opportunities and challenges of NLP models in higher
education. Frontiers in Education,8.Gess-Newsome, J., et al. (2019). Teacher
preparation and professional development for science
education. Journal of Science Teacher Education, 30(4), 367-381.

Hicks, M.W., et al. (2019). The SAMR model as a framework for integrating technology
inscience education. Journal of Science Education and Technology, 28, 123-135.

Holmes, W., Bialik, M., & Fadel, C. (2021). Artificial intelligence in education: Promises and
implications for teaching and learning. Boston: Center for Curriculum Redesign.

Imran, M., & Almusharraf, N. (2024). Google Gemini as a next-generation Al educational tool: a
review of emerging educational technology. Smart Learning Environments,
11(1).https://doi.org/10.1186/s40561-024-00310-z

1661

Phyo, S. S., & Veridiano, E. (2026). AI-ASSISTED LEARNING: A CORRELATION STUDY IN THE USE OF CHATGPT, GEMINI
AND THE SCIENCE SCORES OF GRADE 10 STUDENTS AT SAMAKKHIWITTHAYAKHOM SCHOOL. The Feurian, 1(1), 1625—
1664. https://doi.org/10.17613/g2jrd-mf722


https://www.adb.org/
https://atlasti.com/research-hub/correlational-research
https://doi.org/10.21608/jaiep.2025.395670.1017
https://doi.org/10.61969/jai.1337500
https://questionpr.com/
https://doi.org/10.1108/ITSE-12-2023-0251
https://doi.org/10.1016/j.ijinfomgt.2023.102642
https://doi.org/10.1080/14703297.2023.2195846
https://doi.org/10.1186/s40561-024-00310-z

Javaid, M., et al. (2023). Unlocking the opportunities through ChatGPT Tool towards
ameliorating the education system. BenchCouncil Transactions on Benchmarks,
Standards and Evaluations, 3(2), .100115

Johnson, R., et al. (2022). Designing inclusive Al educational tools: Addressing gender
disparities. Educational Technology Research and Development, 70(4), 987-1002.

Kalla, D., et al. (2023). Study and analysis of chat GPT and its impact on different fields of
study. International Journal of Innovative Science and Research Technology, 8(3).

Kang, N. H., et al. (2021). Technology integration in science classroom: Teacher perspectives
and challenges. Computers & Education, 164, 104111.

Kong, S. C., Phang, S. M., & Lee, C.K. (2019). Integrating robotics and Al into STEM education
in Thailand. International Journal of Technology and Design Education, 29(4), 879-898.

Kumar, S., & Rose, C. (2022). Artificial intelligence in education: Opportunities and challenges.
IEEE Transactions on Learning Technologies, 15(2), 160-175.

Khaemba, W. M. (2018). Education reforms in Thailand: A historical perspective. International
Journal of Educational Development, 58, 25-33.

Koedinger, K.R., Anderson, J.R., Hadley, W.H., and Mark, M. A. (1997). Intelligent tutoring goes
to school in the big city. Int. J. Artif. Intell. Educ. 8, 30-43.

Kasneci, E., Sessler, K., Kiichemann, S., Bannert, M., Dementieva, D., Fischer, F., Gasser, U.,
Groh, G., Gunnemann, S., Hillermeier, E., Krusche, S., Kutyniok, G., Michaeli, T.,
Nerdel, C., Pfeffer, J., Poquet, O., Sailer, M., Schmidt, A., Seidel, T, . . . Kasneci, G.
(2023). ChatGPT for good? On opportunities and challenges of large language models
for education. Learning and Individual Differences, 103, 102274.
https://doi.org/10.1016/j.lindif.2023.102274

Lee, K., Kim, J., & Lee, S. (2020). Trends and challenges in artificial intelligence research: A
bibliometric analysis. 45(2), 123-135.

Li, Y., & Wang, H. (2023). Enhancing scientific inquiry through Al-driven conversational agents.
Journal of Science Education and Technology, 32(1), 45-58.

Liu, J., Chen, Y., & Zhang, T. (2023). Al in science education: Benefits, risks, and future
prospects. Educational Technology Research and Development, 71, 123-139.

Li, H., Zhang, Y., & Liu, X. (2023). Leveraging large language models like Google Gemini for
science education: A review. Educational Technology Research and Development, 71,
123-138.

McKinsey & Company. (2021). Al Adoption in Business. Retrieved from
https://www.mckinsey.com

Mercader, C., and Gairin, J. (2020). University teachers’ perception of barriers to the use of
digital technologies: the importance of the academic discipline. Int. J. Educ. Technol.
High. Educ. 17:4. doi: 10.1186/s41239-020-0182-x

Ministry of Education Thailand. (2018). Thailand 4.0: Towards an innovative education system.
Official Report. Retrieved from https://www.moe.go.th

Moreno, R., & Mayer, R.E. (2007). Interactive multimodal learning environments.

Educational Psychology Review, 19(3), 309-326.

Neumann, M., Rauschenberger, M. and Schén, E.-M. (2023), “We need to talk about
ChatGPT’: the future of Al and higher education”, in 2023 IEEE/ACM 5th International
Workshop on Software Engineering Education for the Next Generation (SEENG), |IEEE,
pp. 29-32.[31]

Niloy, A. C., Bari, M. A., Sultana, J., Chowdhury, R., Raisa, F. M., Islam, A., Mahmud, S.,
Jahan,l., Sarkar, M., Akter, S., Nishat, N., Afroz, M., Sen, A., Islam, T., Tareq, M. H., &
Hossen, M. A. (2024). Why do students use ChatGPT? Answering through a
triangulation approach. Computers and Education Artificial Intelligence, 6, 100208.
https://doi.org/10.1016/j.caeai.2024.100208

1662

Phyo, S. S., & Veridiano, E. (2026). AI-ASSISTED LEARNING: A CORRELATION STUDY IN THE USE OF CHATGPT, GEMINI
AND THE SCIENCE SCORES OF GRADE 10 STUDENTS AT SAMAKKHIWITTHAYAKHOM SCHOOL. The Feurian, 1(1), 1625—
1664. https://doi.org/10.17613/g2jrd-mf722


https://doi.org/10.1016/j.lindif.2023.102274
https://www.mckinsey.com/
https://www.moe.go.th/
https://doi.org/10.1016/j.caeai.2024.100208

Nyaaba, M. (2023). Comparing human and Al's (GPT-4 and Gemini) understanding of the
nature of science. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.4661602

Nazaretsky, T., Ariely, M., Cukurova, M., & Alexandron, G. (2022). Teachers’ trust in Al-
powered educational technology and a professional development program to improve it.
British Journal of Educational Technology, 53(4), 914-
931.https://doi.org/10.1111/bjet.13232

Nguyen, T., & Lee, S. (2023). Ethical considerations in Al-enhanced learning environments.
International Journal of Educational Technology, 29(1), 89-102.0ECD. (2020). Thailand
education policy review. OECD Publishing.

Puri, N., and Mishra, G. (2020). “Artificial Intelligence (Al) in Classrooms: The Need of the
Hour,” in Transforming Management Using Atrtificial Intelligence Techniques, eds V.
Garg and R. Agrawal (Boca Raton: CRC Press), 169-183. doi:
10.1201/9781003032410-12

Piaget, J. (1952). The origins of intelligence in children. International Universities Press.

Rueda, M. (2021). Impact of educational technology on teacher stress and anxiety:

a literature review. Int. J. Environ. Res. Public Health 18:548. doi:
10.3390/ijerph18020548

Phanphaisarn, A. (2020). Digital transformation in Thai education: challenges and opportunities.
Asia Pacific Journal of Education, 40(2), 245-259.

Puentedura, R.R. (2006). Transformation, Technology, and Education. Retrieved from
https://hippasus.com/rrpweblog/

Rahman, M. M., & Watanobe, Y. (2023). ChatGPT for education and research: Opportunities,
threats, and strategies. Applied Sciences, 13(9), 5783.
https://doi.org/10.3390/app13095783

Supriyadi, edi. (2024). Exploring google bard’s (Gemini) role in enhancing research articles in
computational thinking and mathematics education. Papanda Journal of Mathematics
and Science Research, 3(1), 28-37.
https://ejournal.papanda.org/index.php/pjmsr/article/view/707

Saeidnia, H. R.(2023). Welcome to the Gemini era: Google DeepMind and the information
industry. Library Hi Tech News.
https://doi.org/10.1108/LHTN-12-2023-0214

Samarakoon, L., Rattanapong, P., & Wiratunga, N. (2021). Al- powered adaptive learning
systems in Thai higher education. Computer & Education, 165,104161.

Scribbr. (n.d.). Correlational Research | When & How to Use. Retrieved June 26, 2025,
from https://www.scribbr.com/methodology/correlational-research/

Suwan, N., Chaiyapong, S., & Srisuruk, N. (2022). Policy and infrastructure development for Al
integration in Thai schools. Educational Policy Analysis and Strategic Research, 17(3),
45-62.

Smith,J., et al. (2022). Confidence and engagement in Al-supported learning: Gender
considerations. Computers & Educaation, 128, 123-134

Tanner, T., et al. (2020). Indigenous knowledge and science education: Building bridges.
Cultural Studies of Science Education, 15, 839-857. https://doi.org/10.1007/s11422-020-
10016-7

Tu, J., Hadan, H., Wang, D. M., Sgandurra, S. A., Mogavi, R. H., & Nacke, L. E. (2024).
Augmenting the Author: Exploring the Potential of Al Collaboration in Academic Writing.
https://doi.org/10.48550/arXiv.2404.16071

Touretzky, D. S., et al. (2019). Five big ideas for Al in education. Al Magazine, 40(4), 20—

29. https://doi.org/10.1609/aimag.v40i4.3290

UNESCO Institute for Statistics. (2020). Global education monitoring report. Retrieved from

https://unesco.org

1663

Phyo, S. S., & Veridiano, E. (2026). AI-ASSISTED LEARNING: A CORRELATION STUDY IN THE USE OF CHATGPT, GEMINI
AND THE SCIENCE SCORES OF GRADE 10 STUDENTS AT SAMAKKHIWITTHAYAKHOM SCHOOL. The Feurian, 1(1), 1625—
1664. https://doi.org/10.17613/g2jrd-mf722


https://doi.org/10.2139/ssrn.4661602
https://doi.org/10.1111/bjet.13232
https://hippasus.com/rrpweblog/
https://doi.org/10.3390/app13095783
https://ejournal.papanda.org/index.php/pjmsr/article/view/707
https://doi.org/10.1108/LHTN-12-2023-0214
https://www.scribbr.com/methodology/correlational-research/
https://doi.org/10.1007/s11422-020-10016-7
https://doi.org/10.1007/s11422-020-10016-7
https://doi.org/10.48550/arXiv.2404.16071
https://unesco.org/

UNESCO. (2020). Thailand education profile. Retrieved from https://unesco.org

Uribe, S. E., Maldupa, |., Kavadella, A., Tantawi, M. E., Chaurasia, A., Fontana, M., Marino, R.,
Innes, N., & Schwendicke, F. (2024). Atrtificial intelligence chatbots and large language
models in dentaleducation: Worldwide survey of educators. European Journal of Dental
Education. https://doi.org/10.1111/eje.13009

Vygotsky, L.S. (1978). Mind in society: The development of higher psychological processes.
Harvard University Press.

Walker, A. S. (2019). Perusall: harnessing Al robo-tools and writing analytics to improve student
learning and increase instructor efficiency. J. Writ. Anal. 3, 227-263. doi: 10.37514/JWA-
J.2019.3.1.11

Wang, C., et al. (2020). Digital tools in science education: Enhancing learning experiences.
Journal of Educational Technology & Society, 23(2), 45-59.

Xie, Q., Huang, Y., & Wu, Y. (2023). The impact of Al conversational agents on science learning
outcomes. Computers & Educational Technology, 192,104629.

Zhang, H., et al. (2021). Virtual laboratories in science education: A systematic
review.Computers & Education, 173, 104269.
https://doi.org/10.1016/j.compedu.2021.2011234

Zhao, H., et al. (2022). Constructivist approaches and technology-enhanced science learning.
International Journal of Science Education, 44(1), 123-137.

Zhao, Q., Wang, M., & Chen, L. (2023). Ethical considerations in deploying Al language models
in educational contexts. Al & Society, 38, 567-580.

1664

Phyo, S. S., & Veridiano, E. (2026). AI-ASSISTED LEARNING: A CORRELATION STUDY IN THE USE OF CHATGPT, GEMINI
AND THE SCIENCE SCORES OF GRADE 10 STUDENTS AT SAMAKKHIWITTHAYAKHOM SCHOOL. The Feurian, 1(1), 1625—
1664. https://doi.org/10.17613/g2jrd-mf722


https://unesco.org/
https://doi.org/10.1111/eje.13009
https://doi.org/10.1016/j.compedu.2021.2011234

