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ABSTRACT 

The emergence of Generative AI (GenAI) programs marks a significant shift in the educational landscape, 

prompting a re-evaluation of traditional teaching methodologies and curricular frameworks. As education evolves, there 

is growing emphasis on inquiry-based learning, which prioritizes skills such as questioning, critical thinking, and 

problem-solving. This article discusses how GenAI sparks curiosity among Gen Z college students, with emphasis on 

different learning activities applicable in Science, Technology, Engineering, and Mathematics (STEM) programs. 

College students (n=16) were purposively sampled to be interviewed about their experiences using GenAI and how it 

impacted their learning processes in STEM classrooms. Findings indicated that curiosity was notable in the educational 

experiences of STEM college students in GenAI-dependent classrooms, as it drives their exploration, creativity, and 

motivation to learn. Students exhibited strong curiosity by engaging with real-world challenges and using GenAI tools 

to seek answers and deepen their understanding of topics. Active learning strategies, including project-based and 

inquiry-based approaches, remarkably enhance students’ curiosity and engagement, allowing them to apply theoretical 

knowledge to hands-on activities and stimulate higher-order thinking. Through experiences like lab experiments and 

discussions about career applications of STEM knowledge, students found abstract concepts more relatable and 

meaningful, reinforcing their motivation. This paper highlights the need for an active, inquiry-driven learning 

environment that connects academic pursuits with practical applications, cultivating curiosity and enriching students’ 

educational experiences. 
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1. Introduction 

Generative artificial intelligence (GenAI) is shaping the future of various industries, including 

marketing, healthcare, arts and culture, software development, architecture, bioengineering, and more[1,2]. 
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Literature indicates an increasing volume of research focused on the application of GenAI technologies 

within teaching and learning contexts. Recent investigations have been extensively undertaken in this regard, 

with scholars analyzing and examining these tools to enhance global welfare and improve modern 

technology[3]. 

GenAI creates novel content, such as text, images, and audio, by analyzing and understanding the 

underlying features and patterns present in existing datasets[4]. Studies indicate that the utilization of GenAI, 

such as text-to-image AI, markedly enhances human creative productivity and elevates the value of the 

generated content[5]. The expanding role of GenAI in education offers significant benefits across all levels, 

from elementary to university. For young students, it improves language skills by identifying grammatical 

errors, while educators can create engaging animated content to spark academic curiosity and maintain 

student engagement[6]. Interestingly, a study conducted by Abdelghani et al.[7] emphasized the potential of 

GenAI as an educational resource that could emulate students’ natural curiosity and enhance their skills in 

question formulation. This study focused on the development of automated prompts designed to stimulate 

questioning, thus enabling more advanced inquiries.  

Recent scholarly efforts have sought to systematically assess the integration of Generative AI (GenAI) 

in educational settings. For instance, Ogunleye et al.[8] conducted a comprehensive review of GenAI 

applications in higher education, highlighting the technology’s potential to enhance teaching and learning 

practices. Their findings underscore the importance of interdisciplinary approaches and the need for robust 

frameworks to guide the ethical and effective use of GenAI in academia. Such studies provide a broader 

context for understanding how GenAI can be leveraged to foster curiosity and engagement among students. 

This article explores how GenAI sparks curiosity among Science, Technology, Engineering, and 

Mathematics (STEM) college students. Understanding how GenAI motivates curiosity and self-driven 

exploration is essential for educators aiming to enhance STEM education and prepare students for future 

careers shaped by AI advancements. The drive for inquiry motivates individuals—both in a physical sense 

and an intellectual capacity—to actively interact with “other.” The nature of this “other,” whether it is known 

or unknown, compels people to engage with it through a lens of curiosity[9]. This engagement holds the 

capacity to transform comprehension and interactions, extending beyond the immediate subject of 

the inquiry and embracing the wider context of their existence[10]. Fundamentally, curiosity can be 

distinguished as an inherent desire to seek out novel knowledge and experiences with exploratory actions[11]. 

This paper characterized curiosity as an outlook to uncover, question, and relate to broader contexts, 

enriching both the individual and their perspective on the wider world. However, studies on how GenAI 

develops curiosity among students were non-existent.  

Learning reflects a deliberate endeavor undertaken by an individual, resulting in alterations to behavior 

through the acquisition of new knowledge, skills, and the development of positive attitudes and values[12]. In 

healthcare education, for example, the effect of curiosity on the learning process is particularly significant as 

it can acquire not only knowledge but also cultivate inquiry skills that develop lifelong learning character[13]. 

Curiosity arises from relational awareness and stimulates learning through the learners' own agency, 

empowering change, practice, and reflection[9]. Inquiry-based learning environments, such as simulations and 

virtual laboratories, enable students to generate questions and hypotheses while receiving immediate 

feedback and engaging in potential collaborative experiences[14]. AI has been successfully employed in these 

contexts, and prior studies indicate that integrating guided exploration with tutored problem-solving tasks 

enhances students’ comprehension of both theoretical and procedural information, just as effectively as 

engaging solely in tutored problem-solving[15]. 
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This paper aims to expand the discussion about the use of GenAI in encouraging curiosity among STEM 

college students. It examines how curiosity emerges and is positioned within learning environments where 

GenAI tools are integrated, encouraging students to explore, question, and engage more deeply with their 

academic subjects. By analyzing student interactions with GenAI, this paper reveals how AI-driven resources 

can transform passive learning into active inquiry, making learning experiences more relevant, stimulating, 

and connected to real-world applications. 

2. Literature review 

Curiosity serves as a critical element in learning, driven by a strong internal motivation that manifests 

through observable behaviors such as exploration and active engagement[16]. This intrinsic motivation 

compels students to take ownership of their learning journeys, enhancing both the depth and quality of their 

educational experiences[17]. Curiosity not only enhances creativity but also stimulates intrinsic motivation, an 

essential component in both creative expression and academic achievement[18,19]. In this sense, curiosity 

motivates students to immerse themselves more fully in learning, laying the groundwork for deeper cognitive 

and creative engagement. 

Curiosity also acts as a catalyst for inquiry-based learning[10]. It is characterized as “the joy of discovery 

and the motivation to seek answers”[20]. Curiosity is linked to a sense of wonder that can stimulate interest 

and enliven students’ imaginative thinking[21]. A wide body of research supports the idea that curiosity is 

vital to early educational development and is associated with key outcomes such as cognitive growth and 

exploration[22]. 

With the growing integration of GenAI into education, there is an urgent need to understand how it 

nurtures student curiosity. Several studies indicate that GenAI tools can spark curiosity and foster student 

engagement. For instance, Steinert et al.[23] emphasized that GenAI prompts are adaptable across a wide 

range of topics and questions, thereby supporting inquiry-based learning. This adaptability allows students to 

receive immediate feedback on nearly any subject, greatly reducing teachers’ workload in providing 

individual responses. Consequently, this showcases the ability of AI models such as GPT-4 to promote 

inquiry-driven learning across disciplines, enriching the educational experience. 

Similarly, in chemistry education, Iyamuremye and Ndihokubwayo[24] observed that chatbot-assisted AI 

tools provoked significant curiosity, prompting students to explore subjects in greater depth. The on-demand 

access to supplementary resources and detailed explanations further enhanced student motivation, deepening 

their understanding of atomic structures and chemical bonding. ChatGPT’s interactive features allow 

students to engage in Q&A sessions to better grasp difficult concepts, thereby building more comprehensive 

understanding[25]. This interactive method is especially beneficial in physics education, where the abstract 

nature of the subject often makes conceptual understanding challenging to achieve[26]. 

Considering the potential of GenAI in classrooms, it is essential to critically understand its practical 

applications and impact on learning. The AI system possesses the capability to filter information and produce 

relevant content[27], thus the immediate advancement of technology and the processes of globalization have 

led to a significant impact of AI across various educational sectors[28] where implementing innovation and 

promoting advancement in teaching processes is essential[29]. For example, Wang et al.[30] reported positive 

results from using a GenAI-based chatbot to provide personalized mathematics word problem tutoring 

system to students. Teachers perceive AI as a tool that enhances students’ understanding of complex 

concepts, develop creativity, structures presentations and writing, provides guidance on assignments, 

identifies and corrects mistakes, aids in problem-solving, and improves assignment quality[31]. Hence, there is 



Environment and Social Psychology | doi: 10.59429/esp.v10i4.3215 

4 

a need for teachers to meaningfully integrate AI into their classroom learning process to stimulate students to 

build their curiosity and engagement.  

The emergence of GenAI programs signifies the onset of a paradigm shift In the education system[32]. 

Inquiry-based learning fundamentally encompasses skills such as questioning, critical thinking, and problem-

solving[33], making GenAI a worthy area of exploration. There is an increasing need to reframe STEM 

education to address real-world challenges and equip learners with the competencies relevant to the 21st 

century, thereby shaping the future landscape of STEM education[34]. This includes emphasizing complex, 

interdisciplinary issues that are significant in both academic contexts and practical, everyday life[35]. 

 To strengthen the connection between educational experiences and real-world problems, it is vital to 

adopt innovative pedagogical approaches and technological tools that allow students to investigate natural 

phenomena both within and beyond the classroom[33,36]. While calls to extend learning beyond traditional 

settings are increasing, the practical implementation of such initiatives remains ambiguous[33,37,38]. With the 

rise of AI, Yang et al.[38] identified two distinct phases in the integration of AI into STEM education—an 

initial exploratory phase followed by a rapid development phase. They also outlined four primary pathways 

for AI integration: refining STEM instruction, incorporating AI technologies, utilizing AI tools in classrooms, 

and exploring AI’s influence on student motivation and performance. 

Despite GenAI’s promising potential to foster curiosity, its limitations must be acknowledged. A major 

concern is the potential over-reliance on AI for information retrieval, which may impede students’ 

development of independent critical thinking skills. Automated responses can reduce the cognitive effort 

involved in problem-solving. Additionally, ethical concerns—such as data privacy, algorithmic bias, and 

intellectual dependency—are not yet sufficiently addressed in current classroom practices involving GenAI. 

Students may uncritically depend on AI-generated content without assessing its sources or accuracy, raising 

concerns about academic integrity and critical literacy in AI-enhanced learning environments. 

The pedagogical benefits, it is crucial to consider the practical and ethical challenges associated with the 

use of GenAI in education. Yan et al.[39] conducted a systematic scoping review that identified several 

concerns, including data privacy, algorithmic bias, and the potential for over-reliance on AI-generated 

content. These challenges highlight the necessity for educators to implement GenAI tools thoughtfully, 

ensuring that they complement rather than replace critical thinking and independent inquiry among students. 

To further examine the role of GenAI in fostering curiosity, this paper explored emerging classroom 

activities that engage STEM college students. The study emphasized how GenAI can support interactive 

learning experiences that not only deepen students’ understanding of STEM subjects but also nurture the 

inquiry and creativity essential for thriving in STEM fields. 

3. Methods 

3.1. Research design 

This study explored classroom activities that stimulate science and mathematics learning curiosity 

among Gen-Z college students in a GenAI-dependent academic environment. Exploratory research is 

particularly suited for topics that are under-documented or still emerging, as it provides a foundation for 

understanding complex and evolving phenomena. It typically employs qualitative methods to establish 

preliminary insights and generate general understanding[40,41]. Using flexible approaches—such as interviews, 

open-ended surveys, and observations—exploratory research captures participants’ lived experiences and 

perceptions without being restricted by fixed hypotheses[42,43]. This flexibility allows for the identification of 

recurring themes and underlying patterns in social or psychological contexts[44,45]. While it may be critiqued 
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for lacking rigorous generalizability, exploratory research is valuable for its efficiency in gathering initial, 

context-rich data[41]. Polit[46] and Szabelska et al.[47] emphasized that such studies can serve as a basis for 

hypothesis development, supporting future in-depth investigations. Accordingly, this study aimed to 

establish foundational knowledge and guide subsequent research on GenAI integration in educational 

settings. 

3.2. Participants and sampling 

Exploratory studies typically emphasize depth over breadth, often using small, focused samples to 

gather detailed insights[48]. According to Subedi[49], qualitative research designs—such as phenomenology, 

narrative inquiry, and case studies—commonly involve sample sizes of 1 to 20 participants. These smaller 

samples facilitate intensive examination of experiences within a specific group[42,50]. This study employed 

purposive sampling, wherein participants are intentionally selected based on specific characteristics relevant 

to the research[51,52]. This approach ensured the inclusion of individuals with relevant experience, thereby 

enriching the data[53]. Gen-Z college students were selected based on three criteria: (1) belonging to the Gen-

Z age group (10–25 years old), (2) having experience with generative AI tools (e.g., ChatGPT, DALL-E, or 

similar educational applications), and (3) being enrolled in science or mathematics-related programs. An 

initial online poll collected demographic data, from which 16 qualified college students were selected for the 

study. The purposive sampling method allowed for refinement of participant criteria based on emerging 

themes, supporting the dynamic nature of exploratory research[54]. As Campbell et al.[55] and Chavez et al.[56] 

noted, this adaptability is essential when studying under-researched topics, as it allows for a more precise 

representation of the phenomenon under investigation. 

3.3. Research instrument 

Before conducting the interviews, a semi-structured interview guide was developed to direct the flow 

and substance of the qualitative data collection process. Creating such a guide requires a well-balanced 

combination of structure and adaptability to ensure comprehensive yet flexible inquiry. This begins by 

identifying foundational elements, such as the research goals and theoretical context, which shape the 

construction of interview questions[57]. The guide was designed to elicit rich, detailed responses by allowing 

participants the freedom to share personal experiences while staying aligned with the research focus[58,59]. 

The Interview guide included preliminary questions that addressed key themes and concepts relevant to the 

study, formulated to encourage narrative and reflective answers[60,61]. Its semi-structured format permitted 

flexibility during the interview process, enabling researchers to pose follow-up or clarifying questions and 

delve into unanticipated yet relevant themes that emerged during the conversations[62]. 

To ensure clarity and appropriateness, a draft of the guide was pilot-tested among a sample of college 

students. This step aimed to identify issues related to question formulation, language, and content relevance. 

Feedback gathered during pilot testing was instrumental in refining the guide[60,63]. Furthermore, insights 

were solicited from educational experts and experienced researchers to evaluate the instrument’s clarity, 

alignment with research objectives, and its overall effectiveness in capturing the intended data[57]. Through 

these iterative stages—ranging from conceptual formulation to expert validation—the final version of the 

guide emerged as a practical, research-aligned tool. It enabled the collection of in-depth qualitative data 

while preserving the integrity of participant experiences[64,65]. Table 1 presents the final interview guide used 

in this study. 
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Table 1. Interview guide questions. 

Objectives Guide Questions 

Determine the learning strategies that 

Gen Z believe will develop their curiosity 

and interest in an AI-dependent setting. 

1. Do you still get curious about science and mathematics now that GenAI can do 

anything for you? Explain further. 

2. Based on your experience, what learning strategies do you have in the classroom 

that increase your curiosity and interest about science and mathematics? 

Enumerate and explain each.  

3. As part of Gen Z, how should learning activities be done in the classroom to 

increase your curiosity and interest about science and mathematics? Enumerate 

and explain each.  

Determine expected teaching strategies 

from their instructors that lead the Gen Z 

learners to be more curious on science 

and mathematics in spite of an AI-

dependent setting. 

1. What types of instructors do you expect in handling teaching strategies to 

increase your curiosity or interest on science and mathematics despite the 

GenAI-dependent setting? 

2. What specific teaching strategies which are non-traditional can the teacher use 

to make you more curious about science and mathematics in this age of GenAI? 

3. Coming from Gen Z learners, what do you think are the responsibilities of the 

instructors to the Gen Z and the upcoming new generations in terms of 

increasing their interest to science and mathematics? 

3.4. Data gathering procedure 

In this study, the primary method for collecting data involved conducting one-on-one interviews, which 

are particularly suited for eliciting rich, in-depth accounts of individuals’ perceptions and experiences[66]. A 

systematic and ethical approach to the interview process was implemented to ensure data credibility, 

reliability, and relevance. The procedure began with clearly defining the research objectives and Identifying 

eligible participants based on predetermined inclusion criteria. Once selected, participants were provided 

with a full explanation of the study’s purpose, data confidentiality protocols, and their rights as voluntary 

participants, following ethical research practices[67,68]. 

To foster a safe and open atmosphere, the interviews were conducted in a setting that was informal yet 

focused. This approach aimed to encourage honest and thoughtful responses while minimizing pressure or 

discomfort[69]. The interview questions were thematically structured, allowing discussions to revolve around 

core topics while incorporating follow-up prompts to encourage further elaboration and reflection[70]. Special 

consideration was given to linguistic and cultural diversity. Participants were encouraged to express 

themselves in the language or dialect they felt most comfortable with, thereby reducing language barriers and 

fostering more meaningful engagement[57]. 

Each session was audio-recorded—with the participants’ consent—to ensure accurate transcription and 

data preservation. Supplementary notes were also taken during the interviews to highlight important points 

for subsequent analysis[71]. This study was reviewed and approved by the Institutional Research Ethics 

Committee of Mindanao State University-Sulu. All participants were provided with an informed consent 

form prior to the interviews. The consent form outlined the study’s purpose, participants’ rights (including 

voluntary participation and withdrawal), and data privacy protocols. Participants were required to sign the 

consent form before data collection began. Anonymity and confidentiality were strictly maintained 

throughout the research process in accordance with international research ethics standards. 

3.5. Data analysis 

Thematic analysis serves as a robust qualitative method for systematically identifying and interpreting 

patterns of meaning within narrative data, particularly derived from one-on-one interviews[72]. Thematic 

analysis provides researchers with a structured yet flexible framework for organizing and interpreting 

qualitative data[45,44]. The process began with coding the data at multiple levels, starting with basic 

descriptive codes and progressing toward deeper interpretative insights[73,74]. Reflexive thematic analysis 

recognizes the role of the researcher’s subjectivity and reflexivity, acknowledging that personal engagement 
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and interpretation are integral to meaning-making[75-78]. The application of an inductive approach is essential 

in this context, as it ensures that themes are derived directly from the data rather than imposed through 

preconceived theories or hypotheses. This bottom-up approach develops a stronger alignment between the 

analysis and the participants’ actual experiences, minimizing potential biases in data interpretation[79-80]. 

Braun and Clarke’s[81] six-phase framework was applied throughout the analysis: (1) familiarization with the 

data, (2) generating initial codes, (3) searching for themes, (4) reviewing themes, (5) defining and naming 

themes, and (6) producing the report. These stages were followed iteratively, allowing for continuous 

refinement and validation of emerging patterns. The structured yet reflective process ensured a deep and 

methodical engagement with the data while honoring the voices of the participants[79]. While reflexive 

thematic analysis provided a comprehensive framework, future studies may consider incorporating additional 

techniques such as peer debriefing or triangulation to further strengthen the credibility and rigor of the 

findings. 

 

Figure 1. Six phases of reflexive thematic analysis. 
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4. Results  

Question 1: Determine the learning strategies that Gen Z believe will develop their curiosity and interest 

in an AI-dependent setting. 

The integration of GenAI into educational contexts has profoundly transformed how students engage 

with learning materials, particularly among Generation Z learners. As digital natives, these students have 

unique expectations and preferences for their educational experiences. Three prominent themes emerged 

from the narratives of participants: Reflection, Application, and Interactive Learning. Each theme illustrates 

the ways in which AI influences their learning processes and encourages deeper engagement with subjects 

like science and mathematics. 

Theme 1: Reflection 

Reflections revealed that GenAI usage encourages deeper learning by shifting students’ focus from 

mechanical tasks to critical inquiry. Students shared that AI tools allowed them to bypass repetitive 

processes such as calculations, freeing up mental space for deeper questioning and conceptual exploration. 

Many participants expressed growing curiosity in topics they previously overlooked, particularly those with 

ethical and global dimensions, such as climate change and healthcare. 

The nature of their reflections showed a pattern of students moving from passive knowledge intake to 

active questioning. Rather than simply receiving information, they became more invested in exploring 

implications, asking “what if” or “why” questions, and initiating their own lines of inquiry. This emerging 

pattern suggests that curiosity was not only present but heightened, as students described becoming more 

aware of what they didn’t know—and more motivated to seek answers. Their curiosity became a driver for 

deeper academic and personal engagement. 

“I actually feel more curious about science and math now that AI is around. It 

takes care of tedious calculations and data analysis, which frees me up to think more 

critically about the concepts. I find myself asking deeper questions and exploring 

areas I wouldn't have considered before.” 

“AI has made me more curious about the ethics and applications of science and 

math. I think a lot about how AI affects real-world issues like climate change and 

health.” 

“It motivates me to learn the fundamentals so I can contribute to discussions on 

these topics.” 

Participants indicate that their curiosity has been piqued by the ways in which AI challenges traditional 

ethical frameworks, prompting them to consider the broader implications of technology in society. This 

reflective stance signifies a departure from viewing ethics as a static set of rules, allowing students to engage 

in dynamic discussions about moral reasoning and the evolving nature of ethical considerations in the age of 

AI.  

“AI challenges traditional ethical frameworks, and I find myself drawn to the 

philosophical implications.” 

“I want to explore questions about responsibility and accountability in AI 

systems. This curiosity leads me to engage with both the science behind AI and its 

broader societal impacts.” 
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Theme 2: Application 

Application highlighted the significant ways in which students recognized the relevance of their 

academic learning to real-world contexts. Participants also highlighted how exposure to real-life problem-

solving scenarios cultivated their critical thinking and reasoning abilities. They expressed that applying 

mathematical principles to issues such as resource allocation deepened their understanding of abstract 

content. This transition from theoretical learning to practical application demonstrates the role of curiosity in 

advancing students’ intellectual autonomy and problem-solving competencies. Moreover, students shared 

that conducting experiments, especially those involving variable manipulation, ignited their sense of 

exploration and discovery.  

 “Seeing math applied in real-world problems teaches me valuable problem-

solving skills.” 

“It’s one thing to solve equations in a textbook, but another to apply those skills 

to issues like resource allocation.” 

“The excitement of conducting experiments fuels my curiosity.” 

“I love asking questions and exploring what happens when I change variables 

in an experiment.” 

Participants articulated that the application of academic knowledge to authentic, real-world contexts 

significantly enhanced their curiosity and motivation to learn. They emphasized that when theoretical 

concepts in science and mathematics were presented in relation to current global challenges, such as climate 

change or public health, learning became more purposeful and personally meaningful. This perspective 

indicates that students are not merely absorbing information but are seeking to understand how knowledge 

can drive societal change. Their curiosity is fueled by the recognition that their academic pursuits may yield 

tangible contributions beyond the classroom. Several students identified career relevance as a key motivator 

that enhanced their academic interest. When instructors connected course content to professional pathways, 

students perceived the material as more valuable and applicable to their future aspirations. 

“Working on projects that address pressing issues, like climate change or 

public health, gives me a sense of purpose. It feels good to know that my work 

could contribute to meaningful change.” 

“Working on long-term projects that connect math or science to real-world 

issues, like sustainability or health, helps me see the relevance of what I’m learning 

and keeps me invested.” 

“When we discuss how calculus can optimize everything from business costs to 

engineering designs, it makes the math feel more applicable to my life and future 

career.” 

Theme 3: Interaction 

Participants described how interactive learning environments, supported by GenAI tools, significantly 

enhanced their curiosity by increasing autonomy, engagement, and personal responsibility for learning. The 

use of virtual tools, particularly simulations and experiments that could be accessed on demand, allowed 

students to engage with content beyond the limits of traditional classroom instruction. This flexibility 

enabled individualized pacing and promoted deeper comprehension of complex scientific and mathematical 

concepts. 
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 “Virtual tools allow me to access experiments and simulations anytime. This 

flexibility means I can review concepts outside of class at my own pace, which 

reinforces my understanding.” 

In addition to flexibility, participants emphasized the motivational benefits of gamified learning 

strategies. The integration of quizzes, rewards, and competitive elements into instructional delivery 

contributed to a more dynamic and stimulating educational experience. It demonstrate how GenAI-enabled 

interaction—through personalized, game-based, and exploratory approaches—serves as a catalyst for 

curiosity. Students reported feeling more in control of their learning journeys, more enthusiastic about the 

process, and more committed to understanding course material in depth. These findings suggest that when 

learners are granted both autonomy and incentive, curiosity becomes an enduring and intrinsic aspect of their 

academic experience. 

“Using game-based learning, like quizzes with rewards or challenges, turns 

studying into a fun experience. It motivates me to participate and learn more 

actively.” 

“Game-based learning makes the material feel less like a chore. I find myself 

more invested in quizzes and challenges, which keeps my attention focused.” 

Question 2: Determine expected teaching strategies from their instructors that lead the Gen Z learners to 

be more curious on science and mathematics in an AI-dependent setting. 

In the context of an AI-dependent educational setting, Gen Z learners expressed clear expectations for 

teaching strategies that could enhance their curiosity in science and mathematics. Through a thorough 

analysis of their responses, three primary themes emerged: project-based learning, applied learning, and 

game-based reward systems. These themes reflect the students' desire for engaging, relevant, and interactive 

approaches that enhance their educational experience. 

Theme 1: Project-based Learning 

Project-based learning emerged as a dominant theme, with students underscoring the value of long-term, 

collaborative projects in cultivating both engagement and a deeper understanding of science and mathematics. 

Participants emphasized that real-world problem-solving allowed them to apply theoretical knowledge in a 

practical context, which not only reinforced their learning but also kept them intellectually invested. The 

engagement through meaningful application is particularly significant in the context of curiosity as a 

psychological and pedagogical phenomenon. This approach aligns with the theory that curiosity thrives when 

learners are presented with challenges that are both relevant and complex, thereby stimulating their intrinsic 

motivation to explore and discover.  

“Engaging in long-term projects where we solve real-world problems allows us 

to apply what we learn in a meaningful way. It keeps us invested and curious about 

the outcomes.” 

“Working on a long-term project allows me to explore a topic in depth. I can 

connect various concepts and see how they fit together, leading to a stronger grasp 

of the material.” 

“Group projects allow us to tackle problems together. Discussing ideas with 

peers opens up different perspectives and makes learning more dynamic.” 
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The critical thinking skills fostered through group discussions were also noted. Students revealed that 

the opportunity to defend their ideas and engage with alternative viewpoints not only deepened their 

understanding of the subject matter but also cultivated a sense of inquiry and intellectual exploration. This 

process supports Vygotsky’s sociocultural theory, where collaborative dialogue fosters cognitive 

development and curiosity. 

 “Discussing different approaches in a group pushes me to think critically. I 

learn to defend my ideas and consider alternatives, which strengthens my 

understanding of the material.” 

Additionally, the students highlighted the importance of peer teaching, where explaining concepts to 

others solidified their own understanding. This aligns with the constructivist theory, which posits that 

teaching others is a powerful tool for reinforcing one’s own learning. The peer-driven learning environment 

also contributed to a culture of collaboration, where curiosity was nurtured through shared exploration. 

“Explaining concepts to others helps me solidify my own understanding. Peer 

teaching is incredibly effective, sometimes my classmates can explain things in a 

way that makes more sense to me.” 

“Creating small learning communities where we can discuss ideas and work 

together on problems develops collaboration. This peer interaction often sparks 

curiosity and deeper understanding.” 

Theme 2: Applied Learning 

Applied learning was another critical theme that emerged, illustrating its profound impact on students’ 

engagement and comprehension in mathematics and science, particularly within the context of GenAI-

dependent classrooms. Students emphasized the importance of linking abstract mathematical theories to real-

world applications. For instance, when professors related mathematical theories to fields like economics or 

engineering, students reported that these connections made the subject matter more comprehensible and 

relevant to their daily lives. This practical relevance not only deepened their understanding but also enhanced 

their motivation to engage with the material. The application of abstract concepts to real-world contexts is 

consistent with research on the role of curiosity in motivating learners, as it provides both an intellectual 

challenge and a tangible link to real-world problems. 

“I find it fascinating when professors relate mathematical theories to real-world 

scenarios, like economics or engineering. It helps me see the relevance of what I’m 

learning.” 

“Instructors should clearly connect scientific and mathematical concepts to 

real-world applications. Showing us how these subjects impact our daily lives 

makes learning more relevant and interesting.” 

“When we do lab experiments, it makes the concepts come alive. Seeing the 

reactions and outcomes firsthand deepens my understanding and keeps me engaged.” 

The motivation derived from discussing how various careers use math and science also played a 

significant role in their learning experience. By learning about professionals who employed these skills daily, 

students recognized the practical significance of their studies, making the subjects feel more applicable to 

their future careers. This perspective contributed to a sense of purpose in their educational journey, as they 

could envision how their learning could lead to meaningful career opportunities. 
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“Discussing how various careers use math and science motivates me. Learning 

about professionals who use these skills daily makes the subjects feel more 

applicable to my future.” 

Theme 3: Game-based Reward System 

The Game-based Reward System emerged as a key factor in enhancing student engagement and 

motivation through the incorporation of gamification elements in the learning environment. Participants 

noted that incorporating game elements into lessons, such as challenges, rewards, and competitive quizzes, 

significantly enhanced their learning experience. They found that these strategies made learning in GenAI-

dependent classrooms more engaging, which encouraged them to participate actively in their studies. 

“Incorporating game elements into lessons like challenges, rewards, and 

competitive quizzes makes learning more engaging and motivates us to participate 

actively.” 

Students expressed that when there were challenges and rewards, they felt a heightened sense of 

motivation to engage with the material. The introduction of game-like elements turned what might typically 

be perceived as tedious studying into an enjoyable and anticipated activity. This shift in perspective 

transformed their approach to learning, making it a more positive and interactive experience. 

“When there are challenges and rewards, I feel more motivated to participate. It 

turns studying into something I look forward to rather than a chore.” 

Integrating game-based elements, instructors effectively capitalized on the psychological phenomenon 

of “play” to maintain students’ interest and curiosity. This approach highlights the role of gamification in 

fostering a more positive and interactive learning experience. The game-based reward system aligns with 

research on curiosity-driven learning, suggesting that students’ engagement is heightened when the learning 

process is perceived as enjoyable, stimulating, and tied to tangible rewards. 

5. Discussion 

The psychological construct of curiosity possesses an internal foundation, yet it manifests externally 

through observable actions[82]. Intrinsically driven, curiosity emerges in students as they engage in 

exploratory behaviors and performance-based tasks. In educational contexts, reframing “why” questions into 

“how” questions supports exploratory learning and encourages deeper engagement[83]. The pursuit of 

knowledge enables students to take initiative in their explorations, linking curiosity to the depth and 

relevance of their learning experiences[84,82,85]. 

Students inherently possess curiosity, which encourages creativity and enhances motivation in learning 

environments[86]. Kashdan and Silvia[87] define curiosity as the recognition, pursuit, and deep interest in 

complex, novel, or uncertain experiences. This desire drives learners to immerse themselves in new 

information and tasks[82]. This was evident among STEM students in GenAI-integrated classrooms. For 

example, one student expressed, “I want to explore questions about responsibility and accountability in AI 

systems. This curiosity leads me to engage with both the science behind AI and its broader societal impacts.” 

The presence of GenAI appeared to stimulate such curiosity, pushing students beyond conventional 

boundaries and allowing them to connect theoretical frameworks with practical, real-world issues. 

Research supports the link between curiosity and intrinsic motivation[88-90]. During the COVID-19 

pandemic, curiosity played a critical role in enabling students to confront learning disruptions and adapt to 

new challenges[91]. Motivational desires such as knowledge acquisition and recognition served as strong 
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forces that helped students remain engaged and open to diverse perspectives[92,93]. This was similarly 

reflected in GenAI-supported classrooms. One student noted, “This flexibility means I can review concepts 

outside of class at my own pace, which reinforces my understanding.” GenAI’s accessibility[94] enables 

personalized learning experiences[95], which demands sustained curiosity and self-motivation[96]. Students 

reported that GenAI “motivates [them] to participate and learn more actively” and “frees up [time] to think 

more critically about the concepts.” Some used tools like ChatGPT to seek answers and explore real-world 

issues such as climate change and sustainability, illustrating how GenAI supported their curiosity-driven 

inquiry. 

The learning process relies on stu”ents’ curiosity, creativity, and motivation—attributes that are equally 

vital in teaching practices[82]. In GenAI-supported environments, students emphasized the value of project-

based learning, applied learning, and game-based assessments—hallmarks of active learning. One student 

shared, “When we do lab experiments, it makes the concepts come alive. Seeing the reactions and outcomes 

firsthand deepens my understanding and keeps me engaged.” Through applied learning, students were able 

to immerse themselves in educational activities, further supported by GenAI assistance. Promoting 

participation through active learning pedagogy, particularly when integrated with GenAI tools, substantially 

boosts curiosity and results in more meaningful learning outcomes[97]. 

Further, there is increasing evidence that engagement significantly enhances curiosity, and leading 

researchers to acknowledge its crucial role in cultivating curiosity and interest in learning [98]. Active 

instructional strategies are recognized for building students’ cognitive, social, and emotional skills[95]. The 

findings highlighted how teacher-led discussions encouraged curiosity in STEM subjects. One student 

remarked, “Discussing how various careers use math and science motivates me. Learning about 

professionals who use these skills daily makes the subjects feel more applicable to my future.” Through 

inquiry-based learning, students developed critical thinking by asking questions, investigating topics, and 

examining career relevance[99]. Within AI-integrated settings, students became increasingly interested in how 

AI might shape their careers and impact society ethically and practically. These experiences encouraged 

exploration of not only technological foundations but also the broader implications of AI use, leading to a 

more holistic educational journey. 

However, while GenAI has the potential to enhance curiosity and engagement, its use warrants critical 

reflection. Over-reliance on AI tools for instant information retrieval may diminish students’ ability to 

independently analyze, evaluate, and synthesize knowledge. The automation of answers can undermine the 

cognitive rigor essential for developing problem-solving and critical thinking skills. Moreover, ethical 

concerns—such as data privacy, algorithmic bias, and intellectual dependency—raise important questions 

about the role of GenAI in education. There is a risk that students might accept AI-generated responses 

without evaluating their accuracy or origin, which could compromise academic integrity and reduce the 

development of critical literacy. These limitations suggest that while GenAI can support curiosity, it should 

be integrated thoughtfully and complemented by pedagogical strategies that promote reflection, discernment, 

and intellectual independence. 

In addition to the ethical and intellectual limitations surrounding GenAI use, the study’s findings must 

also be viewed in light of methodological constraints. The small sample size of 32 college students, all from 

a single city, limits the generalizability of the results to broader populations or different educational contexts. 

While rich qualitative data were obtained, the limited scope restricts how confidently the findings can be 

applied across diverse student groups or institutions. Future research with a larger and more diverse sample 

is necessary to validate and extend these insights. Furthermore, the study would benefit from a more robust 
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theoretical foundation. While curiosity and intrinsic motivation were adequately discussed, a broader 

integration of existing literature on GenAI’s influence in education—particularly studies examining its 

impact on learning habits, digital literacy, and academic ethics—would strengthen the interpretive depth of 

the findings. Expanding the literature base in the earlier sections of the study would provide a more 

comprehensive context and help position this research more clearly within the existing academic discourse. 

Despite these limitations, the study emphasizes the value of active learning strategies—such as project-

based and inquiry-based approaches—in enhancing curiosity. These methods allow students to apply 

theoretical knowledge in practical contexts and engage in deeper cognitive processing. Experiences such as 

laboratory work and career-oriented discussions helped students transform abstract theories into concrete 

understanding, reinforcing their motivation. When instructors use techniques that promote active 

participation, they cultivate environments where curiosity thrives. In AI-assisted classrooms, curiosity not 

only connects learners to academic content but also bridges the gap between education and real-world 

application, contributing to a rich and meaningful learning experience. 

6. Conclusion 

The findings suggest that curiosity, though an intrinsic trait, manifests through observable behaviors 

such as inquiry, engagement, and exploration—particularly within active learning environments supported 

by generative AI (GenAI). In such settings, curiosity serves as a dynamic catalyst, prompting students to 

engage more deeply with both theoretical and practical aspects of their academic experiences. The shift from 

passive absorption to active exploration—evident in how students examine AI’s real-world implications—

positions curiosity as a vital driver of educational engagement and critical thinking development. GenAI-

supported classrooms allow students the autonomy to investigate concepts independently, fostering sustained 

academic interest and deeper comprehension. Notably, the synergy between curiosity and technology enables 

students to explore complex, globally relevant topics with increased initiative and depth. 

The study also emphasizes the role of teacher-facilitated open discussions, inquiry-based strategies, and 

the contextualization of academic content within real-world or professional scenarios. These practices further 

ignite student curiosity, making learning more relevant and purposeful. When academic tasks are aligned 

with future career contexts, learners tend to find deeper meaning in their studies. This applied and contextual 

approach not only encourages the development of curiosity but also sustains students’ motivation and 

engagement in tackling complex subject matter. 

Despite these encouraging findings, several limitations must be acknowledged. First, the reliance on 

self-reported reflections and qualitative responses may constrain the generalizability of the results. Individual 

expressions of curiosity and motivation might not encompass the full spectrum of student experiences in 

GenAI-integrated classrooms. Furthermore, the positive reception of GenAI tools may have been influenced 

by their novelty or the limited duration of exposure. The assumption that curiosity-driven learning elicits a 

uniform response may also overlook the diversity of student motivation across different disciplines and 

personal learning preferences. Additionally, the relatively small sample size—comprising 32 STEM students 

from a specific academic context—further limits the external validity of the conclusions. Therefore, while 

the conclusions are valid within the specific scope of STEM education, their direct application to other 

educational contexts or disciplines should be approached with caution. Curiosity may manifest and be 

stimulated differently in other academic fields, and such variations warrant further validation through 

discipline-specific inquiry. 
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Moreover, this study does not extensively address the broader ethical and intellectual concerns 

surrounding GenAI use. Over-reliance on AI-generated responses can potentially hinder the development of 

independent analytical skills. Similarly, critical issues such as data privacy, algorithmic bias, and the 

possibility of intellectual dependency remain unexplored within this research. A critical reflection on these 

areas would contribute to a more nuanced understanding of GenAI’s role in education and support more 

responsible integration. While the study offers valuable initial insights, a more comprehensive review of the 

existing literature on GenAI in educational settings would provide a stronger theoretical foundation. 

Engaging more deeply with current academic discourse could further contextualize the findings and 

strengthen the scholarly significance of the study. Longitudinal studies are recommended to assess the long-

term impacts of GenAI tools on students’ curiosity, engagement, and learning outcomes across various 

disciplines. 
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