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ABSTRACT

The rapid development of artificial intelligence (AI) these past few years have caught the attention
of many researchers. Generative Artificial Intelligence (GAI) is a type of Al that refers to a subset
of artificial intelligence techniques and models that are designed to generate new data or content.
Numerous tasks, such as creating images, texts, music, and more, can be performed with these
models. However, critical thinking is the ability to analyze, evaluate, and interpret information and
arguments in a logical and systematic manner. Critical thinking prepares students for future
endeavors, and more. Thus, this study aimed to determine if the use of GAI tools has an effect on
the critical thinking skills of high school students. The respondents were students from Adventist
University of the Philippines during school year 2023-2024 who were chosen randomly per section
to achieve the desired number of samples. The findings of this study shows that students
moderately use GAI and they have high levels of critical thinking skills. Furthermore, the results
show that usage of GAI tools enhance the students’ critical thinking skills. This study concluded
that the use of GAI should not be discouraged but, incorporate learning methods that may help the
critical thinking skills enhancement of the students. Lastly, this study recommends to explore the
different effects on the dimensions of critical thinking skills of students using GAI when their sex,
ages and type of GAI tools they use are considered.

Keywords: generative artificial intelligence, critical thinking skills, Al tools utilization
INTRODUCTION

As the progression of Artificial Intelligence (AI) went more, the first Generative Artificial
Intelligence (GAI) tool was created in late 2022 called ChatGPT. It has sparked a global race
among technology companies to develop GAI models. GAI describes systems and algorithms that
leverage deep learning to produce creative output, such as music and art, at the user's request.
Depending on the precise user input, each GAI can generate distinct sets of creative works by
exploiting the enormous quantity of data that has already been fed in (Thormundsson, 2024). A
recent overview of trends in education, Al has been used in intelligent tutoring systems for students
to use such as ActiveMath, The Auto Tutor, and many more (Chassignol et al., 2018).

1190



“Research and Education Sustainability: Unlocking Opportunities in Shaping Today's

‘ﬁj @ I SC 11" ISC 2024 (Universitas Advent Indonesia, Indonesia)
[ B ® Srcimonst
il Weo: L Generation Decision Making and Building Connections” October 22-23, 2024

Since the presence of GAI has been much more visible, the majority of individuals would
use it as a tool to make things easier. According to a study on students' perception of GAI, text-to-
text Al helped students with writing assistance such as ChatGPT. Other tools such as DALL-E and
Stable Diffusion helps students in designing and art. These Al tools can do what humans do and
at a faster pace. Al tools can also be useful for research (Chan, 2023). As the presence of Al keeps
on growing on helping students in trivial tasks such as summarizing, paraphrasing, proofreading,
drawing, and more what GAI can do, the presence of GAI is still not a reliable source of reference
because it may provide inaccurate and false information such from this from ChatGPT
(Bhattacharyya et al., 2023).

Even with the convenience of GAI, some schools do not allow the usage of GAI as it might
affect the critical thinking (CT) of students. CT pertains to the intellectual thinking abilities of the
person, including judgment, accurate decision-making, problem-solving, analysis, reading
comprehension, and scientific and creative thinking. The six dimensions of CT are interpretation,
analysis, explanation, self-regulation, evaluation, and inference (Chusni et al., 2020).

The effect of GAI use on the critical thinking skills of high school students are not yet
explored by the researchers and educators. Thus, this investigation was conducted to understand
whether dependence on Al for information and problem-solving hinders or enhances the ability of
high school students to think critically, analyze information, and make informed
decisions. Moreover, findings of the study shows that students are moderately using GAI and they
have high levels of critical thinking skills. Lastly, the result of the study implies that the use of
GAI influences the critical thinking skills of the high school students.

LITERATURE REVIEW

This study is anchored on by the support of the theories on Watson-Glaser’s Critical
Thinking Skills by Goodwin Watson and Edward Glaser (1965), an Overview of Theory and
Concepts on Generative Adversarial Network (2021) by Aggarwal, along with another theory
called the Piaget Theory (2019). Watson-Glaser’s Critical Thinking Skills states that the ability
of a person to develop thinking is developed through a series of day-to-day activities. When
people encounter a problem, they think of ways to find solutions on solving those problems in
their daily lives (Zulmaulida et al., 2018). On the other hand, Piaget Theory explains that
students can handle simple problems requiring problem solving but can only manage tasks
substantially. Formal operational thinking where junior high school and senior high school
students lie in this area of theory. For the Overview of Theory and Concepts on Generative
Adversarial Network (2021), explained that deep learning as a generative model that finds
applications in the identification of images, speech analysis, and text digging are deemed as
superior in forecasting accuracy and explanations that are provided for behavior being observed
(Cuzzolin et al., 2020). While theory of Watson-Glaser’s Critical Thinking Skills discusses how
critical thinking is developed through external factors in their day-to-day activities. With the
incorporation of generative artificial intelligence in their day to day lives, the researchers aim to
find out if this technology holds significant relation to one’s critical thinking.
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Generative Artificial Intelligence (GAI) Use

The term "GAI" is more appropriately used for models that produce new, previously
unheard material based on their training data rather than all Al-generated content. Instead of just
providing numerical forecasts or rules, these algorithms produce engaging, human-like material
that can be consumed (Garcia-Penalvo, & Vazquez-Ingelmo, 2023). GAI is a type of artificial
intelligence that builds new text, image, audio, and video content based on patterns it has
discovered in previously existing information (Fruhlinger, 2023). The cost structure of
information production may have changed most dramatically with the advent of GAI (De Cremer
et. al., 2023). The types of GAI are variational autoencoders (VAEs), generative adversarial
networks (GANSs), transformers, and large language models (LLMs). With the presence of GAI,
students have easier and quicker ways to do their schoolwork or studying. However, GANs are
generative modeling artificial intelligence systems that focus on comprehending training
instances and probability distributions. They excel at producing high-resolution images and have
found success in a variety of scientific applications (Goodfellow et al., 2020). According to
Cresswell et al. (2018), one network can be pictured as an art forger and the other as an art expert.
This is a typical analogy that works well for visual data.

Critical Thinking

Critical thinking (CT) is referred to as reasoning and thinking that is based on reasoning
is known as commonsensical thinking. The processes that make up CT include accurately making
decisions and judging a situation with intelligence (Sarigoz, 2012). It involves the processes of
information interpretation, analysis, summarization, and evaluation. CT virtues include accuracy,
precision, relevance, depth, wideness, logic, importance, and fairness. To think critically is to
concentrate on evaluating, organizing, clarifying, creating, prioritizing, or classifying ideas
(Treffinger & Isaksen, 2013). According to Chusni et al. (2020) the dimensions of CT are
interpretation, analysis, explanation, self-regulation, evaluation, and inference.

Interpretation involves understanding and articulating the meaning or importance of a
diverse range of experiences, situations, data, events, judgments, conventions, beliefs, rules,
procedures, or criteria (Facione, 2015). Analyzing information involves dividing it down into its
basic elements, determining their interrelationships, and organizing them to create a coherent
structure or meaning. The process includes distinguishing between facts and opinions, finding
claims that support arguments, and isolating relevant search terms (Adams, 2015).

An explanation is the ones that are answering the why questions. In an explanation, there
are three features that highlight what an explanation is. Firstly, the gap between knowledge and
understanding where this pertains to having knowledge about the given topic but there are still in
need of learning it more due to its gaps. Secondly, the feature known as why regress meaning
relapsing on asking questions for the given explanation already. Lastly, self-evidencing
explanations means to have explained an important part of our reason in belief that our reason is
correct (Facione, 2015).

Self-regulation is the intentional monitoring of one's cognitive processes, the components
utilized in those processes, and the outcomes produced, especially by employing analytical and
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evaluative skills in scrutinizing one's own inferential judgments. The importance of self-
regulation lies in being able to assess and enhance their own learning. Students need to be lifelong
learners who can critically analyze and assess what they have learned and experienced. Students
who lack the capacity to retain endurance and focus will have a much harder time coping inside
the educational system (Howley-Rouse, 2023).

Evaluation entails assessing the credibility of expressions reflecting an individual's
perception, experience, judgment, or beliefs. It involves collecting and analyzing data regarding
the features, activities, and results of a matter. Its goals are to evaluate a matter, increase its
efficacy, and/or provide information for programming choices (Wanzer, 2020). Evaluation can
be seen as a dynamic process that assesses both one's own and other people's actions in addition
to analyzing performances, attitudes, behaviors, and accomplishments linked to several
objectives (Wigman, 2022).

On the other hand, inference involves recognizing and gathering necessary components
for making logical deductions, crafting assumptions and hypotheses, evaluating pertinent details,
and deducing outcomes based on various forms of information such as data, statements,
principles, evidence, judgments, beliefs, opinions, concepts, descriptions, questions, or other
representations (Claire 2023). Inference is a vital tool that is used in many disciplines, including
science, literature, and communication. It helps us analyze circumstances and make smart
assumptions, especially when the whole picture is unclear, enabling us to make better decisions.

Furthermore, we also face challenges on GAI relating to its limitations and issues on
ethics, plagiarism, and academic integrity. In a study by Warschauer et al., (2023), it was found
that overreliance on GAI tools may compromise students’ genuine efforts to develop writing
competence. In Chan and Tsi's (2023) study, there is a particular concern towards holistic
competency development such as creativity and critical thinking. The benefits of GAI underline
the potential of the technology as a valuable learning tool for students, while its limitations and
challenges show a need for research into how GAI can be effectively integrated in the teaching
and learning process.

In a study conducted by Ahmad et al. (2023) for university students from Pakistan and
China, the data analysis findings showed that Al significantly impacts the loss of human decision-
making and makes humans lazy. The multigroup analysis result showed that difference in gender
or sex is not significant in any of the relationships tested (JMP Statistical Discovery LLC, 2023).

METHODS

Descriptive-correlational research design was applied in this study to describe and find
the influence of generative artificial intelligence use to critical thinking skills of high school
students at Adventist University of the Philippines during school year 2023-2024. A total of 166
students was gathered randomly from grades 7 to 12 to be the respondents of the study.

A combination of adapted and modified questionnaires based on ideas from existing
studies and related literature were utilized for this study. The set of questions were revised by the
researchers to suit the current topic and the characteristics of the study population. The
Generative Artificial Intelligence Use Questionnaire (GAIUQ) was adapted from Gozalo-
Brizuela and Garrido-Merchan (2023), which determined the extent of usage of GAI tools of high
school students. A 5-Point Likert scale ranging from 5 (Always) to 1(Never) was used in five
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item questions. Critical Thinking Skills Questionnaire (CTSQ) determined the level of the
respondents’ critical thinking skills. A 5-Point Likert scale ranging from 5 (Strongly Agree) to 1
(Strongly Disagree) and a total of 36 questions was utilized to measure each dimensions of the
critical thinking skills. This part of the survey was adapted from Teo et al. (2023).

An online survey using google form and face to face using printed survey question are
applied to gather the data necessary to answer the research inquiries. Table 1 presents the
reliability of each subscale of the instruments used and were determined through Cronbach
Alpha. It shows that the instrument for GAI use is excellent and instruments for critical thinking
with its dimensions is good.

Table 1
Reliability of Generative Artificial Intelligence use and Critical Thinking Scale
Variables Number of  Cronbach Verbal
Items Alpha Interpretation
Generative Artificial Intelligence Use 5 0.948 Excellent
Critical Thinking
Interpretation 6 0.876 Good
Analysis 6 0.881 Good
Explanation 6 0.889 Good
Self-Regulation 6 0.840 Good
Evaluation 6 0.879 Good
Inference 6 0.892 Good

The institutional Ethics Review Board [ERB] of the school gave consent to the proposed
study. Anonymity and confidentiality were observed during the entire study. Descriptive
statistics of mean and standard deviation were employed to assess the levels of CT and extent of
usage of GAI Pearson Product Moment Correlational Coefficient was utilized to find out the
relationship between GAI usage and high school students’ CT skills. Linear Regression Analysis
was applied the find the strength of influence of GAI use to CT.

RESULTS AND DISCUSSION

Tables 2 presents the extent of generative artificial intelligence use of the respondents.
The result of the study shows that the respondents use generative artificial intelligence
moderately with a mean of 3.45 and standard deviation of 0.97. This implies that the students
moderately use GAI to do their research work, collaborative discussion or learning, and other
academic requirements.

Table 2
Extent of Generative Artificial Intelligence Use of High School Students
M SD Scaled Verbal

Response Interpretation
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Generative Artificial Intelligence Use 3.45  0.97 Moderately Used

Agree Moderately
Legend: 1-1.49=Strongly Disagree; 1.50-2.49=Disagree; 2.50-3.49=Moderately Agree; 3.50-4.49=Agree; 4.50-5=Strongly Agree

According to Bancoro (2024) many students moderately use generative artificial
intelligence to enhance their knowledge learning experiences as also stated by Chan and Lee
(2023). Through the emergence in the Asia-Pacific region, the use of generative Al can impact
the different learning interests and needs of students including those with disabilities. It can make
education accessible as possible for learners with diverse needs on learning (UNESCO, 2023). It
gives huge opportunities for a student's learning experiences to be enhanced and addressed.
Although, it's lack of pedagogical systems which may lead to passive learning and loss of learning
(Abdelghani et al., 2023).

Table 3 presents the level of the respondents’ critical thinking skills with its dimensions.
With an overall mean of 3.98 (SD = 0.54), respondents assessed their level of critical thinking as
high. The dimensions such as self-regulation (mean=4.06; SD=0.65), analysis (mean=4.05;
SD=0.63), inference (mean=4.04; SD=0.64), interpretation (mean=3.97; SD=0.64), evaluation
(mean=3.94; SD=0.64), and explanation (mean=3.81; SD=0.66) are also high. The result implies
that the students can interpret their lessons, can express their thoughts, they can explain the
problems in given topic, and they can make a reasonable assumption for effective solutions.

Table 3
Critical Thinking Level of the Respondents
M SD Scaled Verbal
Response Interpretation
Self-Regulation 4.06 0.65 Agree High
Analysis 4.05 0.63 Agree High
Inference 4.04 0.64 Agree High
Interpretation 3.97 0.64 Agree High
Evaluation 3.94 0.64 Agree High
Explanation 3.81 0.66 Agree High
Critical Thinking (overall mean) 3.98 0.54 Agree High

Legend: 1-1.49=Strongly Disagree; 1.50-2.49=Disagree; 2.50-3.49=Moderately Agree; 3.50-4.49=Agree; 4.50-5=Strongly Agree

The result of this study is consistent with Demir’s (2022) which states that high school
students have high order thinking skills, analytical thinking skills, and critical thinking
dispositions. Self-regulation enhances the ability of social relations and can be used as a medium
for guidance counseling services. It can also improve the counseling services on a student's self-
regulation of social relationships. Another thing that plays a role in a student's self-regulation is
their environment that supports their success in regulating themselves (Bancin et al., 2019).

In essence, this highlights that evaluation encompasses the critical examination of both
subjective perspectives and the coherence of different forms of communication. With this,
students can write their own version of their essay choosing the ideas from themselves and with
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the help of the chatbots generating the short essay from the questions asked (Aithal & Silver,
2023).

The findings of the study on how students' usage of generative artificial intelligence
associates with their critical thinking is shown in Table 4. With association coefficients of 0.416
(p =.000), usage of generative artificial intelligence significantly influences critical thinking. The
dimensions of critical thinking such as analysis (=0.378; p=0.000), explanation (r=0.447,
p=0.000), evaluation (+=0.309; p=0.000), inference (»=0.304; p=0.000), interpretation (»=0.277;
p=0.000), and self-regulation (=0.410; p=0.000) are also influenced using generative artificial
intelligence. The link is moderately positive, which suggests that use of generative artificial
intelligence is more likely help students to think critically.

Table 4
Relationship between Generative Artificial Intelligence Use and
Critical Thinking with Its Dimensions

Pearson Significance Verbal
Correlation Interpretation
Analysis 0.378%* .000 Significant
Explanation 0.447** .000 Significant
Evaluation 0.309%** .000 Significant
Inference 0.304** .000 Significant
Interpretation 0.277** .000 Significant
Self-Regulation 0.410%* .000 Significant
Critical Thinking 0.416** .000 Significant

* *Correlation is significant at the 0.01 level (2-tailed).

The result of this study supports the claim of the published study of Essien et. al. (2024)
where their empirical data showed that ChatGPT positively impacts the student’s ability to
remember, understand and apply (basic level), as well as their analysis and evaluation (advance
level). Connecting this to English foreign language students who also used ChatGPT in classroom
assignments and homework. This data shows that English foreign language students are
commonly in use of ChatGPT for their language studies (Tahiri, 2024).

The linear regression analysis with critical thinking as the dependent variable is shown in
Table 5. The use of generative artificial intelligence accounts for 17.3% of the variability in
critical thinking with F(1, 166) =34.2, p<0.001, R?=.173, and R=.415 which increase in the
variability of 16.8%. This result implies that students’ critical thinking is attributed by generative
artificial intelligence use.

Table S
Regression Analysis of High School Students’ Critical Thinking
Constant Unstandardized Standardized Adjusted
Coefficients Coefficients
B Std. Beta t Sig R R R?

Error
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(Constant) 3.138 144 21.737 .000
Use 236 .040 415 5.849 .000 415 .173 168

Predictor: (Constant), Use

Bancoro (2024) reported a positive correlation between Al usage and academic performance
of students which related to the findings of this study that use of Al can enhance the critical
thinking skills of the students.

CONCLUSION, IMPLICATION, SUGGESTION, AND LIMITATIONS

The respondents demonstrated moderate use of generative artificial intelligence tools and
their critical thinking skills, measured across various dimensions, showed consistently high
levels, suggesting that even with moderate usage of Al, students are adept at employing critical
thinking strategies. Additionally, study findings reveal a significant positive correlation between
the use of generative artificial intelligence tools and the critical thinking skills of high school
students. Furthermore, the linear regression analysis indicates that a substantial portion of the
variation in students' critical thinking skills can be attributed to their use of generative Al tools.

This study suggested that teachers should not discourage the use of generative artificial
intelligence tools for the students for academic purposes and performance. It can also cater to
different learning styles of a student which generative artificial intelligence can do. Moreover,
educators should design learning experiences that encourage students to engage with Al tools in
ways that promote higher-order thinking, such as analysis, evaluation, and inference. Researchers
can conduct additional research that incorporates the different types of generative artificial
intelligence. They can also explore on the differences of se and age is on the critical thinking of
high school students.

This study is limited only to the high school students at Adventist University of the
Philippines during school year 2023-2024. The study does not compare the type of GAI use and
age level of the students and how these affect their critical thinking with its dimensions because
of time constraints. In addition, the researchers have decided that only Generative Adversarial
Networks (GAN) and Large Language Models (LLM) are applied in this study as the other types
are not applicable and unlikely utilized by high school students of Adventist University of the
Philippines.
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