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Abstract: This study explores the use of Generative Artificial Intelligence (GenAI) tools, such as 

ChatGPT and Gemini, to teach probability to Grade 12 students in Nepal. Utilizing the Teaching 

Experimental Methodology (TEM), this study was conducted across three classroom sections, each 

comprising 38 to 42 students. Data were collected through interviews, classroom observations, 

reflective notes, and student assessment scores to examine students' engagement, conceptual 

understanding, learning experiences, and the teacher’s concerns regarding the integration of GenAI in 

the classroom. The findings indicated an increase in student engagement, characterized by active 

participation, peer discussions, and immediate feedback. Students demonstrated improved conceptual 

understanding by identifying errors in questions generated by AI and engaging in reflective problem-

solving. Results also showed positive changes in metacognitive skills, and variations in learning 

experiences have been noticed. The study suggests that GenAI can support more interactive and student-

centered mathematics instruction by adapting to students' needs, providing AI based teachers' trainings 

and careful verification of AI-generated contents.    

Keywords: Artificial Intelligence, Generative AI, Mathematics Education, Probability Lesson, 

Teaching Experience Methodology, Students' Engagement 

 

Introduction 

Artificial Intelligence (AI) is increasingly emerging as a powerful digital innovation in various sectors. 

In education, AI has contributed to the development of new teaching and learning approaches that are 

being applied across diverse educational contexts (Pedro et. al., 2019). AI is primarily utilized to 

enhance students’ learning experiences, and strengthen the efficiency and quality of instructional 

practices (Hwang et al., 2020). Its integration has introduced innovative pedagogical approaches, 

significantly transforming conventional learning systems globally, including Nepal, where the adoption 

of digital technologies in education is gradually expanding (Dhakal, 2025). A branch of artificial 

intelligence (AI) is Generative AI, also known as generative modelling, focused on creating models 

capable of generating new data that is similar to a given dataset (Chavan, et al., 2024). Generative 

Artificial (GenAI) as “a technology that (i) leverages deep learning models to (ii) generate human-like 

content (e.g., images, words) in response to (iii) complex and varied prompts (e.g., languages, 

instructions, questions).” Its application includes multiple input and output formats such as text-to-

image, text-to-text, image-to-video, and text-to-video generation (Lim and colleagues, 2023). GenAI’s 

capabilities extend from creating extremely personalized learning for students to systematizing routine 

tasks such as grading and developing instructional materials for teachers (Menon & Shilpa, 2023; 

Yilmaz & Yilmaz, 2023). 

In mathematics education, GenAI tools provide innovative possibilities for personalized 

instruction, timely feedback, adaptive task design, and creative lesson preparation. It is increasingly 

mailto:sthirbabusubedi@gbs.edu.np
mailto:shristi@iastate.edu
mailto:sg451723@ohio.edu


80  JME, Vol: 6, Iss: 1, June 2026  ISSN: 2467-9364 

 
 

recognized as a useful resource for developing instructional materials (Ellis & Slade, 2023), supporting 

the mathematical problem-solving process (Guler et al., 2024), shaping teaching practice, and planning 

how these tools can improve students’ conceptual understanding, engagement, and learning autonomy 

(Walkington, 2025; Xing et al., 2025). On the other hand, integrating ChatGPT and other large language 

models (LLMs) into mathematics learning poses many challenges (Gao et al., 2023). One key concern 

is the need for rigorous cross-checking to validate the accuracy and reliability of AI-generated 

mathematical content (Wardat et al., 2023).  In addition, issues related to data privacy and the 

responsible use of AI must be carefully considered and addressed (Rane, 2023).  

Students' active participation, teachers’ self-confidence, and a supportive self-learning 

environment play a significant role in the learning process, and these aspects can be further strengthened 

through the use of GenAI (Silwal et al., 2025; Ghimire et al., 2024). GenAI assists teachers in preparing 

lesson plans efficiently by providing information in an accessible manner (Adhikari et al., 2026). 

Similarly, it can contribute to teachers' continuous professional development and assist in designing 

instructional strategies to address diverse learning needs. However, limited technical skill, data privacy 

concerns, and over-reliance on AI are the key challenges that may undermine critical thinking and 

weaken teacher-student relationships (Shrestha et al., 2025). 

Existing studies reveal limited research on the integration of GenAI in teaching and learning 

contexts in Nepal. Most of the prior studies (Budhathoki et al., 2024; Shrestha et al., 2025; Neupane et 

al., 2025) have focused on higher education and English language learning. Research exploring the use 

of AI tools in K-12 education, especially in mathematics teaching, remains scarce. Therefore, this paper 

aims to explore and share the experiences of a mathematics teacher (first author) and students in 

implementing AI-augmented lessons on probability topics. The study highlights the processes of lesson 

planning, classroom implementation, teacher-researcher reflection, and students’ feedback and learning 

experiences while integrating GenAI in the classroom. 

 

Methodology 

This study adopted Teaching Experimental Methodology (TEM) to explore the integration of AI-

supported instructional practices in mathematics teaching. Teaching experiments are considered a 

dynamic research approach designed to investigate and explain students’ mathematical thinking through 

a sequence of instructional episodes. Grounded in constructivist epistemology, TEM considers 

mathematical knowledge as actively constructed by learners through adaptation, interaction and 

reflection (Steffe & Thompson, 2000).  This method allows the researcher to assess the viability of 

students’ conceptual frameworks as they develop over time because instruction is not predetermined 

but rather changes in response to students' emerging mathematical ideas (Confrey, 2000). From this 

viewpoint, teaching experimentation serves as both a pedagogical and epistemological inquiry. Rather 

than considering teaching as a delivery mechanism, TEM regards it as an iterative process of developing 

hypothesis, and refining instructional actions based on students’ mathematical reasoning (Czarnocha & 

Prabhu, 2006). Therefore, TEM was adopted for this study, as the aim of the research is to examine the 

evolving nature of students’ mathematical reasoning in probability within an AI-supported instructional 

environment. It allowed the researcher to function as both teacher and investigator while systematically 

analyzing students’ learning in a real classroom setting.  

 

Research Context and Participants 

The study was conducted in a secondary-level school in Nepal involving three Grade 12 mathematics 

sections: 12B, 12C, and 12D. Each section consisted of approximately 38 to 42 students. One of the 

researchers (first author) served as the classroom teacher for all three sections, enabling the consistent 

application of instructional strategies and ongoing reflection across all classrooms. 
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Instructional Procedure 

A Consistent instructional plan was implemented across all three sections. Teaching was conducted four 

days per week according to the school’s regular timetable. The probability unit was completed within 6 

instructional periods of 40 minutes each. The topic “Probability” was systematically implemented 

across all sections. Instructional planning was carried out in alignment with the curriculum-prescribed 

instructional hours, and the teaching process was executed continuously in accordance with the actual 

class periods allocated by the school. The instructional intervention integrated mainly three GenAI tools 

(ChatGPT, Gemini, and Perplexity) for lesson planning, preparing multiple-choice questions (MCQs), 

classroom activities, and creating PowerPoint presentations. AI-generated materials were combined 

with whiteboard explanations, teacher-guided discussions, and collaborative classroom activities.  

The instructional process focused on student-centered learning and constructivist learning 

approaches. GenAI tools were used to generate ideas for lesson plans, refine lesson plans, strengthen 

formative assessment practices, and provide immediate feedback opportunities. However, these tools 

were not used to replace the teacher’s pedagogical decision-making. Instead, it was integrated as a 

supplementary tool. Likewise, feedback from previous classroom sections was continuously used to 

revise instructional strategies in subsequent lessons.  

 

Data Collection and Analysis 

Data collection was conducted through classroom observations, student interviews, teacher and 

student reflective notes, formative assessment results, and self-assessment activities. Classroom 

observations examined students' involvement, participation patterns, conceptual comprehension, and 

responses to GenAI-supported instruction. Throughout the teaching experiment, reflective notes were 

recorded of both the teacher's experiences and the students' reactions. Students' learning performance 

and conceptual development were evaluated using assessment results from quizzes, MCQs, and 

classroom activities. 

Likewise, the study followed a thematic analysis approach (Braun & Clarke, 2006) to analyze 

qualitative data collected from interviews, observation, and reflective notes. The analysis process 

involved repeated readings of data sets, generating initial codes, categorizing similar patterns, and 

developing broader themes. Quantitative data from students' assessments were analyzed descriptively 

to identify patterns across the three sections.   

 

Results 

Five key themes emerged from the data: enhanced student engagement, improved conceptual 

understanding, impact on student learning performance, variations in learning experiences across 

academic sections, and implementation challenges.  

 

Theme 1: Enhanced Student Engagement 

The integration of GenAI-supported activities, including AI-generated MCQs, matching exercises, fill-

in-the-blanks, and question-construction activities, significantly increased student engagement across 

all three sections. Students showed increased cognitive engagement that reflected in their active 

participation, attention, and enthusiasm during learning activities. In section 12C, students expressed 

engagement and excitement through informal reflections such as “fully concentrated,” “felt new,” and 

“it was fun,” which indicated positive emotional engagement with the instructional approach. However, 

some students could not complete all the questions due to limited time and the absence of opportunities 

for peer interaction and group work. Due to the large class size (around 38 students) and a 40-minute 

period, it was difficult to conduct additional group work or extended activities. Similarly, in section 

12B, the announcement of formative assessment made students more attentive and disciplined in the 
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classroom. The assessment results showed that 80% of students scored above 60% on the MCQs, 

indicating heightened student engagement with the instructional content 

Figure 1. Students of 12B reflecting on their feelings about the class 

 

One of the students remarked that “the class was very effective, focused on both subjective and 

objective knowledge”. This suggests that the emphasis on diverse learning and assessment strategies 

supported by AI enabled the students to master the class material. Another student stated, “Sir, keep 

today's record than yesterday because I did well obtain 34 out of 36 in today's test”. The student’s desire 

to track and celebrate her progress in learning highlights her strong engagement in the learning process. 

However, in section 12D, students expressed limited affective engagement, suggesting a mismatch 

between instructional strategies and the cognitive needs of a talented learner group, although they were 

fully engaged while solving the objective questions displayed on the screen. Overall results show that, 

with the help of GenAI, supported by student-centered teaching strategies and assessment processes, 

lesson planning can be modified and developed to enhance student engagement in the classroom.  

 

Theme 2: Improved Conceptual Understanding 

GenAI-generated questions and examples deepened students' grasp of probability concepts, including 

basic terminology, sample space, exhaustive cases, mutually exclusive and independent events, 

conditional probability, combinations, and tree diagrams. Initial sessions revealed partial understanding, 

such as confusion between mutually exclusive and independent events. The use of AI-generated 

examples helped in clarifying these abstract concepts by connecting it with real-world situations.  

In all sections, most students were confused about the relationships or differences between the 

sample space and exhaustive cases. GenAI supported the teacher as well as students to obtain detailed 

information that was not clearly stated in the textbook and reference books traditionally used in the 

classroom.  

Likewise, students independently identified an error in a GenAI-generated MCQ about the 

probability of drawing a red ball without replacement. The correct probability was 1/7, but it was not 

among the presented possibilities in the MCQ, as pointed out by the student. This incident demonstrates 

the importance of students’ critical thinking in adopting GenAI-generated content in classrooms and 

underscores the need to evaluate AI-generated educational content. Overall, students demonstrated 

greater conceptual clarity through guided explanation, error analysis, and contextual problem-solving. 
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Figure 2. Students made the questions after getting the knowledge of conditional probability. 

 

Theme 3: Impact on Student Learning Performance 

Formative assessments conducted across multiple instructional days indicated gradual improvement in 

students’ performance across all three sections.  The details are given in the table below. 

Second Day: Score of all Sections  

Introduction of the Lesson and Definition of the Basic Terminologies 

 

Table 1. Result of Matching Questions 

Marks 1 2 3 4 5 6 7 8 9 10 11 12 Total no of students 

12B    2 2  2 4 2 8  16 36 

12C  2  2 1 1  1 6 6  14 33 

12D       1  2 4 3 29 39 

 

Table 2. Result of Multiple-Choice Questions 

Marks 1 2 3 4 5 6 7 8 9 10 Total no of students 

12B 1 2 1 6 6 6 3 6 3 2 36 

12C  3 2 5 3 4 10 4 2  33 

12D 1 1 2  8 9 9 6 3  39 

 

Third Day: Score of 12D 

 

Table 3. Mutually Exclusive Events 

Marks Less than 20 20 -25 25-30 30-35  Above 35 

No. of Students 12B  5 21 9  

No. of Students 12C 4 6 18 8  

No. of Students 12 D 3 2 10 18 3 

 

Fourth Day: Score of all Sections  
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Table 4. Conditional Probability 

Marks 1 2 3 4 5 6 7 8 9 10 Total no of students 

12B   2  5 11 5 10 3  36 

12C   1 1 1 5 11 10 4 2 35 

12D Lack of time to complete the Lesson due to the large discussion on a problem 

 

Assessment data from MCQs and structured activities indicated that the majority of students 

achieved moderate to high scores, with accuracy improving across subsequent classes. While Sections 

12B and 12C had more dispersed performance patterns, a large percentage of students in Section 12D 

received full marks in early formative activities. Immediate feedback through GenAI tools enables 

students to identify errors. Students applied reasoning to verify their answers, aligning with the benefits 

of formative assessment for metacognitive awareness. High-performing students noted immediate self-

realization through MCQs, though some lower performers felt uncomfortable with the exposure of their 

weaknesses. Overall, frequent assessments supported monitoring and improved outcomes through 

practice and feedback. 

 

Theme 4: Variations in Learning Experiences Across Academic Sections 

Students' learning experiences varied significantly throughout all three sections, affected by differences 

in academic aptitude, motivation, and classroom interaction patterns. 

Section 12 B initially exhibited a 

positive response but showed mixed 

engagement over time, especially among 

lower-performing students, who 

expressed challenges with learning 

approaches based on self-evaluation.   

Section 12C demonstrated 

strong positivity, with students aiding 

peers in discussions and accepting the 

approach for conceptual checks. Students 

showed positive attitudes towards 

GenAI-supported instruction. In this 

section, a few students were highly 

capable, while around one-fourth of the 

class struggled with the subject. The 

capable students supported the teacher 

during lesson delivery and assisted their 

peers.  

12D students were relatively higher- performing students who preferred. Some reported that 

preparing their own questions was challenging, though all students remained actively engaged in the 

task. They were also encouraged to share their questions with peers and verify answers collaboratively; 

however, the limited time allowed only a few responses to be checked directly. Subsequently, additional 

examples were discussed, and multiple-choice questions were displayed on slides to strengthen 

students’ problem-solving skills and confidence in handling examination-type questions. Unlike the 

earlier practice of questioning mainly high-performing students, this approach ensured that all students 

attempted the questions simultaneously within a limited time, helping manage classroom noise and 

encouraging equal participation. The responses indicated that the success of GenAI-supported teaching 

is influenced by student readiness, learning preferences, and classroom composition.  
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Theme 5: Implementation Challenges 

There were many challenges in using GenAI-supported instruction, despite some positive outcomes. 

Differences in students' learning culture, levels of learning motivation, and adaptability influenced 

students' participation across all sections. While one section remained constantly engaging, another 

showed a lack of motivation over time and limited interest in the new instructional approach. The 

examination-oriented teaching and learning culture in Nepal further affected the implementation 

process. Some high-performing students liked the immediate feedback and self-evaluation 

opportunities, while others struggled with self-evaluation and preferred traditional teaching. 

Similarly, inaccuracies inherent in the content generated by the free version of the GenAI tools 

employed in the study imposed a significant burden on the teacher to cross-verify the lesson material 

before implementation in classrooms Additionally, the constraint of large class sizes and 40-minute 

periods hindered the effective implementation of GenAI-supported learning. Furthermore, some 

students expressed demotivation while engaging with the AI-generated student-centered lessons and 

preferred observing teacher-led demonstrations.  

These findings suggest that effective integration of GenAI in mathematics classrooms requires 

adequate ICT infrastructure, availability of trained human resources, and supportive administrative 

systems. On the other hand, even when pedagogical strategies in the curriculum are revised, the 

evaluation system often remains unchanged. This creates difficulties for both implementing personnel 

and students, as the assessment practices continue to emphasize rote memorization rather than 

measuring students’ logical reasoning, critical thinking, and conceptual understanding. 

 

Discussion and Conclusion 

The findings of this study revealed five major themes- enhanced student engagement, improved 

conceptual understanding, impact on students learning performance, variations in learning experience, 

and implementation challenges. Students' engagement was observed through cognitive, behavioral, and 

affective engagement. Active participation, pair discussions, feedback writing, and assessment review 

reflected the behavioral engagement. These findings suggested that GenAI-supported instructional 

activities encouraged a more interactive, and student-centered classroom environment. Earlier studies 

have also similarly highlighted that AI-supported learning environments can increase student 

interaction, participation, and learning motivation (Dabingaya, 2022; Sahin & Teke, 2025). 

The classroom experiences across the three different sections showed that classroom 

composition influenced students' response to GenAI-integrated pedagogy. Struggling learners 

responded positively to guided participation activities, whereas high-performing students engaged in 

logical problem solving and analytical discussions. Progressive improvement in students’ conceptual 

understanding across sections supports constructivist perspectives that emphasize active learning 

through collaboration and inquiry-based learning activities. Despite these positive results, the study also 

finds challenges related to dependence on GenAI-generated content that aligns with the research by  

Walkington (2025), which reveals that AI tools may sometimes provide incorrect or irrelevant 

information due to unfair or obsolete training data. It also suggests that teachers should evaluate AI-

generated content critically and find the errors and inaccuracies to support learners effectively.  

In diverse classrooms, GenAI-integrated instructions appeared more effective, with 

collaborative and cooperative activities helping learners be more actively involved. Classroom 

expectations also shape engagement and understanding; instructional materials alone do not ensure deep 

learning (Ramsden, 1997). Similarly, the findings showed that effective implementation of AI-

integrated teaching requires teacher preparation and professional development, also emphasized by Oh 

(2025) and Normuminov (2025). According to Normuminov (2025), carefully designed prompts 

improved the significance and accuracy of AI-generated instructional materials. However, there are 

several operational challenges that limit the implementation of GenAI-integrated pedagogy in the 
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Nepali school context. Limited ICT infrastructure, lack of computer labs, insufficient students' access 

to digital devices, and limited interaction with AI technologies remain significant barriers to integrating 

GenAI tools in classrooms.  

Finally, direct student access to digital platforms may further increase motivation and 

participation. Murthy et al. (2017) similarly argued that digital technologies can promote higher-order 

and student-centered learning when effectively integrated into instruction. Stefanova and Georgiev 

(2024) also emphasized the need for curriculum reform to support AI-integrated pedagogy in the 

classroom. Overall, teacher readiness, technological infrastructure, curriculum alignment, and 

instructional strategies responsive to diverse student needs are essential for the effective implementation 

of AI-integrated teaching and learning. 

 

Implication 

The study reveals that Generative Artificial Intelligence (GenAI) can support student-centered and 

constructivist approaches to mathematics instruction by enhancing student engagement, collaboration, 

critical thinking, and conceptual understanding. The findings suggest that diverse instructional 

strategies are necessary to address the learning needs of students from diverse backgrounds. Moreover, 

the study highlights the importance of teacher training in AI literacy, prompt design, and other relevant 

AI-related competencies for meaningful integration of GenAI into teaching practices. Future research 

could further examine the impact of GenAI on students' mathematics learning across diverse 

educational contexts in Nepal.  
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