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INTREGRATION OF AI-POWERED TOOLS TO ENHANCE THE ACADEMIC PERFORMANCE OF XII ARTS STUDENTS IN GEOGRAPHY



ABSTRACT
AI has the potential to revolutionize the way education is delivered and assessed, ultimately leading to better educational outcomes for students. Incorporating artificial intelligence (AI) in learning is not only convenient for students but also for educators. This action research examined the impact of incorporating AI-powered tools in the context of Geography lessons for grade twelve students in Bhutan, with a specific focus on academic achievements. A convergent parallel research design was employed, which adopted a mixed methods approach. The sample included 24 students studying at Mongar Higher Secondary School, Bhutan. The data was collected using purposive sampling. Furthermore, for the interview, a random sampling method was used. The research instruments, such as class tests, interviews, and a survey questionnaire, were administered to collect data for this study. Quantitative data was analysed using Jamovi 2.6.26 and MS Excel from the Microsoft Office package. The semi-structured interview (qualitative) was transcribed and analysed based on the approaches of Creswell’s thematic coding technique. Out of 27 XII Arts students, 97% supported the use of AI in teaching geography, whereas 2% did not support the use of AI tools in the teaching and learning process of geography. Results also revealed a statistically significant difference between the two conditions, t (23) = –5.23, p < .001. Specifically, Posttest scores (M = 17.50, SD = 2.98) were significantly higher than Pretest scores (M = 15.00, SD = 4.3), indicating that the intervention led to a meaningful improvement in student performance. While the results were predominantly positive, some challenges were noted. Out of the 24 participants, 3 of them (approx. 11%) expressed difficulty in navigating the AI tools initially, requiring additional support and peer guidance. The research strongly supports the integration of AI tools like Grasp.ai and Kepper.ai into secondary education, particularly in Geography, where visual, analytical, and conceptual understanding is crucial. 
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[bookmark: _Toc208779486]INTRODUCTION
The application of artificial intelligence (AI) in education has recently attracted a lot of interest, which is characterized by the rapid development of new technologies. Salido (2023) asserts that when artificial intelligence-powered learning aids are introduced into classrooms, the way that teaching and learning are approached has undergone a paradigm shift. Further, the integration of artificial intelligence in school environments serves to enhance teaching practices and develop students' digital competencies (Flogie & Krabonja, 2023)
Incorporating artificial intelligence (AI) in learning is not only convenient for students but also for educators. It is incorporated with a stream of scientific rules, techniques, and theories merely to replace the cognitive ability of human (Antony & Khalid, 2024). It was created to minimize workload and to perform a complex task. AI was designed decades ago; however, it only outshined in the year 2020 with the power of a computer and started with a remote-controlled mouse (Roser M., 2022). Furthermore, Tomar & Verma (2021) found a symbiotic relationship between advancements in artificial intelligence and the future of higher education, emphasizing the transformative potential AI holds for teaching and learning. 
However, the use of artificial intelligence (AI) is never implemented in Bhutanese educational settings where the use of mobile phones is prohibited and well-equipped computer labs are limited in schools. Therefore, to properly capitalize on the benefits of AI while also effectively addressing the possible negatives, it is necessary to have an in-depth understanding of the impact of AI-powered Tools in the teaching and learning process. Therefore, this study investigated the implications of AI-based educational tools and the relevance of those tools within the context of the current educational landscape.
[bookmark: _Toc208779488] Problem Statement
Low academic performance in geography is a recurring problem that impacts students at many educational levels. A study describes Geography as a complicated topic that significantly hinders students' learning and performance (Sparks, 2011). Geography demands the fusion of numerous ideas from various disciplines, and many students find it difficult to understand these intricate connections. A lack of student enthusiasm and involvement was also noted as a major problem in learning geography (Shrestha et al., 2019).
Over the years, performance in geography has been declining in my school. In the past years, the mean mark used to be 6 or 7 percent above national mean mark. However, with declining trend, the recent Mean for geography was just 65 at par with national mean mark. Further, the test (two times) conducted over the span of two months this academic year also revealed poor performance where 85% and 82.4% of students have failed respectively. 
Table 1.
Students' mean score and fail percentage in geography.
	Test conducted 
	Mean 
	Failed (%)

	Board Examination
	65
	2

	Class Test 1
	49.5 
	85

	Class Test 2
	48
	82.4



[bookmark: _Toc208779489]Objectives of the research
The research objectives are;
1. To study the perception of students on the use of AI-powered tools in education. 
2. To examine the effectiveness of using the AI-powered tools by incorporating it
3. To assess the impact of using AI tools in teaching and learning geography
Research Question
How can I improve the academic performance of XII Arts students through the integration of AI-powered tools (Grasp.ai and kepper.ai) in Geography?
Sub research questions 
1. What are the perceptions of students on using AI-powered tools in teaching and learning?
2. What is the difference in students’ academic achievement before and after the incorporation of the intervention?
3. How does the integration of AI-powered tools impact academic performance in geography?
[bookmark: _Toc208779490]Significance of the research
The study allowed a comprehensive exploration of the impact of using AI powered tools, providing empirical evidence that contributed to a deeper understanding of its impact on students’ academic performance.




[bookmark: _Toc208779491]LITERATURE REVIEW
Introduction 
Educational tools powered by AI have recently attracted attention for their potential to improve education quality and enhance traditional teaching and learning methods. AI generally allows computers to perform tasks that are conventionally thought to require human intelligence (Thresley, 2020).  AI assists educators by utilizing natural language processing (NLP) and machine learning (ML) algorithms, as well as adaptive learning systems that cater to providing domain-specific knowledge (Shrungare, 2022). By incorporating these innovative approaches, AI-based grading systems can also deliver accurate and effective assessments. Further, the study conducted by Baranidharan et al. (2023) delves into the integration of artificial intelligence (AI) and machine learning in pedagogy to enhance student learning experiences in academic. 
[bookmark: _Toc164109143]AI-powered tools in education
Bilad et al. (2023) explored the use of artificial intelligence (AI) tools in education, focusing on cognitive tutors and disruptive technologies like ChatGPT. The study emphasized the benefits of AI tools at both institutional and instructional levels but noted challenges such as job displacement concerns and ethical considerations regarding their implementation. The potential of AI tools in educational measurement and assessment was further investigated by Owan et al. (2023), who highlighted how these technologies have revolutionized teaching strategies through personalized feedback generation, test item development, scoring systems, and overall improvement in learning outcomes. It was suggested that a collaborative effort among educators, policymakers, and stakeholders is necessary to maximize the advantages while minimizing risks associated with integrating AI into educational assessment.
AI tools are effective in boosting students’ educational performance. It is found that AI tools such as personalized learning systems, intelligent tutoring systems, and automated assessment tools can boost students' educational performance at higher education levels through improved learning outcomes, engagement, and overall academic achievement (Abbas et al., 2023; Flores et al., 2022; Xu 2024). Thus, AI tools have the potential to transform traditional teaching methods and assessment practices in education. 
[bookmark: _Toc164109144]Integration of AI tools in Geography
The integration of AI powered tools in geography education alongside geospatial inquiry methods used in classrooms enhances learning with vital 21st-century skills essential for future success in the field of geography.
Chang and Kidman (2023) discuss the implications of generative AI language models, particularly ChatGPT and AI tools, on geography and environmental education. It offers extensive knowledge and natural language processing capabilities, enabling interactive learning experiences. However, concerns regarding intellectual property violations and academic integrity have been raised. Despite the debate surrounding generative AI models, they hold promise in transforming geography and environmental education. Further, exploration is needed to assess their benefits and address potential challenges within educational contexts.
[bookmark: _Toc164109145]Impacts of using AI tools in education
 The integration of artificial intelligence (AI) into educational settings presents both opportunities and challenges for educators and learners. Students appreciated how AI aided teachers with administrative tasks, personalized learning plans, and time-saving benefits (Rajini et al., 2025) however there remains a gap in awareness regarding other potential advantages offered by AI tools. Th impact of using AI tools in education can be discussed as follows:
1. Personalized and Adaptive Learning
AI‑powered education tools offer tailored guidance and real-time feedback, supporting improved academic outcomes (Hwang et al., 2020; Holmes et al., 2019; Luckin et al., 2016). Research synthesized 37 adaptive learning studies and found that 86% reported positive effects on student learning outcomes. A mixed-methods investigation by Ward et al. (2024) reported that AI tools strengthened study habits, reduced study time, and correlated with GPA improvements, underscoring measurable academic benefits. Therefore, AI fosters personalized, efficient learning paths and is positively associated with improvements in academic performance.
2. Higher‑Order Thinking, Spatial Reasoning, and Active Learning
AI‑enhanced geography interventions such as those preparing students for the International Geography Olympiad demonstrated elevated performance through promotion of critical spatial analysis and synthesis (Anadolu University, 2025). However, AI field studies in China revealed risks of diminished independent problem‑solving when students over-relied on AI, underlining the need for thoughtful integration. Hence, these findings connect with the broader evidence supporting active learning. AI incorporated learning reduced failure rates and improved concept mastery significantly (Freeman et al., 2014; Hake, 1998). 
3. Teacher Roles and the Necessity for Educator Readiness
AI integration redefines educators' roles as teachers become facilitators who guide AI usage rather than mere content deliverers (Chang & Kidman, 2023). In the Yellow Sea migratory bird habitat curriculum, researchers highlighted that teachers must acquire technical skills such as GIS operation and dynamic data analysis to effectively orchestrate AI‑supported learning (Algorithmic Foundations, 2025). Ji et al. (2024) posits that rather than replacing human educators altogether, AI can enhance student learning experiences by working symbiotically with teachers. Moreover, the study suggests that AI technologies can bridge traditional divides between school-based instruction and independent study environments like homes. Therefore, effective AI integration relies on well-prepared educators who can mediate between AI tools and pedagogy.

4.Equity, Accessibility, and Student Self‑Efficacy
Equitable access and student confidence shape AI’s impact. Gyeltshen et al. (2024) found significant benefits such as personalized learning, efficient assessment, enhanced feedback in Kenyan higher education, though inconsistent access and lack of training limited adoption. Additionally, Gubevu (2024) geography students were more likely to adopt AI if the tools were perceived as easy to use and relevant to their existing knowledge base; however, complexity or inaccessibility hindered incorporation of AI (Agbaglo & Bonsu, 2022).
5. Ethical Considerations, Critical Thinking, and Responsible Use
AI’s powerful capabilities must be complemented with critical, human-centered educational frameworks. Luckin et al. (2016) and Castaneda & Selwyn (2018) emphasize that AI should augment but not replace human interaction, reflection, and critical inquiry in educational contexts. In geography education, Scheider et al. (2023) caution that using ChatGPT without proper oversight may undermine assessment validity and critical reasoning. Consequently, to safeguard academic integrity and critical thinking, AI must be deployed thoughtfully with strong oversight and reflective pedagogy.
[bookmark: _Toc208779492]RESEARCH METHODOLOGY
[bookmark: _Toc208779493]Research Design
This research employed a convergent parallel research design, which adopted a mixed methods approach involving the independent collection of qualitative and quantitative data (Creswell, 2013).  Subsequently, the data sets were compared and contrasted to address the research problem. Similarly, the researcher collected qualitative and quantitative data to analyze separately and merged the findings to understand a comprehensive understanding of the research question. 

In this design, one type of data helped the other, with the secondary data supporting the primary data (Greene, 2006). For instance, the quantitative data collected supported the qualitative data. Thus, the triangulation of one set of finding with another enhanced the validity of inferences.

[bookmark: _Toc208779494]Sampling 
The sample data was collected from grade twelve students studying in class XII Arts. The sample included 24 students studying at Mongar Higher Secondary school. The data was collected using purposive sampling. Furthermore, for the interview, random sampling method was used.
[bookmark: _Toc208779495]Instruments 
[bookmark: _Toc164109154][bookmark: _Toc164193875]The research instruments such as class tests, interviews, and a survey questionnaire were administered to collect data for this study. 
Class test 
[bookmark: _Toc164109155][bookmark: _Toc164193876][bookmark: _Toc208773275][bookmark: _Toc208773884]Class tests can play an important role in action research as they provide an opportunity for teachers to gather information about their student's learning progress and to reflect on their teaching practices. According to Osterman and Kottkamp (1993), "classroom assessment can be viewed as a fundamental tool of action research" (p. 76). By using class tests as a form of assessment, teachers can collect data on their students' strengths and weaknesses and use this information to make informed decisions about their instructional practices. The class test was administered twice, before (baseline data collection) and after (post-data) intervention. The questions were designed at a similar level at both times, and it included multiple questions and problem-solving questions. 
Survey questionnaire 
[bookmark: _Toc164109156][bookmark: _Toc164193877][bookmark: _Toc208773276][bookmark: _Toc208773885]According to O’Leary (2017), survey is the process of collecting data through a questionnaire that asks a range of individuals the same questions related to their characteristics, attributes, how they live, and their opinions. Survey as a technique for collecting quantitative data is adopted since it is faster, more accurate, and cost-effective and can be analyzed fast using statistical tools. The data on the “perception of students’ integration of AI tools in education” was collected twice, once before the implementation of intervention strategies and once after the implementation of intervention strategies. The questions for both pre-test and post-test remained the same. All 23 students participated in both preliminary data collection as well as post-intervention data collection.
Interview 
The interview is an important data-gathering technique involving verbal communication between the researcher and the subject (Mathers et al., 2000). Participants were interviewed to collect information on impacts of using AI tools and their attitude towards it. A random sampling method will be used to select the participants for the interview. 
Validity and reliability 
The validity and reliability test of the instrument are critical for the study to be authentic (Creswell & Clark, 2017). Therefore, reliability and validity were ensured. The construct validity of the study was assured in consultation with an experienced supervisor. A measure is reliable to the degree that it supplies consistent results, so the reliability of a measure shows the stability and consistency with which the instrument measures the concept and helps to assess the goodness of a measure (Simamora et al., 2017.) There are two forms of reliability: one is the test-retest, and the other is the more commonly used, the internal consistency. This study adopted the second form, i.e., internal consistency. The most popular test of interitem consistency and reliability is Cronbach's alpha. Despite varying opinions among studies, the generaly agreed lower limit for Cronbach alpha is 0.70. The reliability of the questionnaire used in the study was determined with the use of Cronbach's alpha score at 0.90.
[bookmark: _Toc208779496]Data Analysis
Quantitative data was analyzed using Jamovi 2.6.26 and MS Excel from the Microsoft Office package. Jamovi was used for paired sample t-tests and descriptive analysis to find Mean (M), Standard Deviation (SD), and frequencies. Composite values were compiled for each theme and categorized into three levels (Low, Medium, High) based on combined Mean. MS-Excel was used to prepare form tables and graphs.

Similarly, the semi-structured interview (qualitative) was transcribed and analyzed based on the approaches of Creswell’s thematic coding technique (Creswell, 2014). Similar codes were combined and categorized into different themes to help answer the research questions.
[bookmark: _Toc208779497]Interventions 
           The following are the AI-powered tools that were used in this study.
i) Mind Grasp. Ai 
It is an AI learning assistant where students can upload readings, lecture records, and links which can immediately convert into notes, flashcards, and quizzes. Students can also ask questions if there are any doubts on the subject. 


ii) Kipper.Ai
It is an AI-powered tool which can set questions on a given topic. Students can sit for exams as it grades the students and recommends where they need to improve further. 
Intervention Process

1. Use of AI-powered tools during lesson delivery
In every lesson, above-listed AI-powered tools was used. It was used either for assessment of their work or it was given as a part of an activity in the teaching or learning process. Students will be introduced to AI-powered tools in a separate session providing hands-on experience. 

2. Assigning Homework requiring the use of AI-powered tools
At the end of the lesson, students were assigned homework that requires the use of AI-powered tools. It made make them more familiar with the tools and they explored and learnt concepts and subject contents on their own.
[bookmark: _Toc208779498]Ethical consideration 
Ethical considerations in research are the mandate principles for researchers to adhere to a code of conduct when collecting data. The data collection involved research approval and ethical procedures (Creswell, 2012). 

Firstly, the teacher researcher got an approval letter from the Chief District Education Officer (CDEO) and the school's Principal to allow for data collection. Secondly, the researcher oriented the student respondents and participants to the purpose of the study. Similarly, the participants were informed of the right to withdraw from participation if they are insecure. Finally, the teacher researcher will ensure the information or identity given by participants will maintain utmost confidentiality.



[bookmark: _Toc208779499]Result
This study explored how the use of AI tools in teaching geography improves the academic performance of the students. The results are presented below in the sequence of research objectives. 
[bookmark: _Toc208779500]Students’ perceptions on use of AI tools

The purpose of research question 1, " what are the perceptions of students on using AI powered tools in teaching and learning geography?" was to understand and analyze perceptions on using AI tools in teaching and learning geography by students. 
The overall analysis of the students’ views on using AI tools in geography saw positive response from the students. Out of 24 XII Arts students, 97% supported the use of AI in teaching geography whereas 2% did not support the use of AI tools in the teaching and learning process of geography. (Figure 1).  It indicated that majority of the students welcomed the use of AI tools in teaching and learning process. 
[bookmark: _Toc208773277][bookmark: _Toc208773886] Figure 1.
[bookmark: _Toc208773278][bookmark: _Toc208773887]Students’ perceptions on use of AI tools  


Students were of the view that the use of AI tools benefited their learning and retaining the concepts for longer periods. Students pointed out that the use of AI tools has made them active and alert learners. One of the participants stated, “With the use of AI tools in teaching geography, I have become more active and alert which directly improved my class participation and in turn it enhanced my understanding of the subject". The statement clearly indicates that students enjoy the lessons delivered through use of AI tools. 
Students also expressed that use of AI powered tools in teaching and learning process provide opportunities for them to become lifelong learners. Their learning does not stop in the class, rather the habit of learning is developed which remains throughout life. One of the participants pointed out that “Although use of AI tools in teaching and learning was challenging due to limited time, it helped us develop a culture of lifelong learning. It also provided us an opportunity to make use of 3Hs—heart, hands, and heads—in the learning process. Furthermore, it also helped us to learn, unlearn, and relearn, in the process of using AI tools. 
[bookmark: _Toc208779501]Effectiveness of AI tools in teaching and learning geography

TABLE 2
Pretest and Posttest results
	 
	N
	Missing
	Mean
	Median
	SD

	Pretest
	24
	0
	15.0
	14.5
	3.41

	Posttest
	24
	0
	17.5
	17.0
	2.98



 
Descriptive statistics for Pretest and Posttest scores are presented in Table 2. The mean Pretest score (M = 15.00, SD = 3.41) was lower than the mean Posttest score (M = 17.50, SD = 2.98). The medians were like the means, indicating a relatively symmetrical distribution of scores. Furthermore, the minimum score increased from 11 in the Pretest to 13 in the Posttest, while the maximum remained constant at 25. These results suggest that students not only improved on average but also demonstrated more consistent performance after the intervention.
 TABLE 3
Paired Sampled T test result
[image: ]
[bookmark: _GoBack]Further, paired sample t test (Table 3) was run to see if the improvement was statistically significant. Results revealed a statistically significant difference between the two conditions, t (23) = –5.23, p < .001. Specifically, Posttest scores (M = 17.50, SD = 2.98) were significantly higher than Pretest scores (M = 15.00, SD = 4.3), indicating that the intervention led to a meaningful improvement in student performance.
[bookmark: _Toc208779502]Impact of integration of AI-powered tools on academic performance

1. Academic Performance Improvements
After the integration of AI tools into classroom activities, a notable improvement in academic performance of students was observed. 21 out of 24 students (approx. 78%) showed a notable improvement in their geography assessment scores compared to their baseline test. Moreover, the average score increased to 71%, reflecting enhanced understanding of geography and map skills. Further, several students who previously struggled with concept retention or critical thinking reported better clarity and accuracy in map interpretation and diagram-based questions. For instance, one of the students using Grasp.ai’s real-time data explanation exclaimed “I have improved my ability to analyze climate graphs and population distribution maps significantly with the use of AI tools” signifying the positive impact of AI integration. 
2. Engagement and Participation
The integration of AI tools in the teaching and learning of Geography showed significant increase in students’ engagement and participation. Out of 24 students, nearly 89% reported that AI tools made learning more interactive, visual and engaging. Students actively participated in group discussions, especially when using AI-generated questions and tests. The study found that Kepper.ai’s summarization and note-extraction tools helped students revise faster, leading to more confident participation during formative assessments. On this, one of the participants posited “Before I hardly spoke during group discussions or during class hours, however with the use of AI tools I found myself to be more confident and bolder in answering questions in the class.” Therefore, students who were previously hesitant in class were more willing to participate when supported by AI.
3. Development of Higher-Order Thinking Skills
The integration of AI during project-based tasks demonstrated improved analytical thinking, particularly in identifying cause-effect relationships (e.g., between deforestation and local climate change). For instance, 18 out of 24 students began asking more reflective and inquiry-based questions during class, indicating a shift from rote learning to conceptual understanding. In addition, AI prompts also encouraged students to critically evaluate sources of information and access multiple perspectives. On this, one of the participants expressed, “over these two weeks, I learned so many different ways to answer questions which ultimately improved my thinking ability and I began to view learning from different dimension” which proved that the AI tools allowed the students to think critically.
4. Personalized Learning and Independent Study Habits
The research showed that students used AI tools differently based on their learning pace. High achievers used Grasp.ai to explore advanced content (e.g., geo-political implications of resource distribution) while moderate and low achievers appreciated Kepper.ai’s simplified summaries and feedback system for clarifying doubts independently. Around 20 students reported spending less time preparing for tests while feeling more confident about the content. Hence, the integration of AI tools in learning Geography proved beneficial to not only high achievers but also equally helped the low achievers.
5. Challenges and Student Feedback
While the results were predominantly positive, some challenges were noted. Out of the 24 participants, 3 of them (approx. 11%) expressed difficulty in navigating the AI tools initially, requiring additional support and peer guidance. One of them complained “I faced a lot of challenges in using both the AI tools as I am quite backward in terms of technology.’ A few students noted that they were tempted to rely on AI for answering questions in the class, leading to minor issues with surface-level understanding. Despite these issues, most students reported a positive outlook toward continued AI use in geography.
Consequently, the participants recommended continuing the use of AI tools in other subjects as well, highlighting geography as a “subject that becomes real” through digital interactivity. Students also appreciated the balance between AI assistance and teacher-led guidance, stating that it helped them stay on track without feeling overwhelmed. 
Hence, the use of AI-powered tools such as Grasp.ai and Kepper.ai significantly enhanced the learning experience and academic performance of the 24 participating students from Class XII Arts. The tools supported personalized learning, encouraged curiosity, and built higher-order thinking skills while making geography more engaging and relevant. With guided implementation, such tools show strong promise in transforming classroom practices and outcomes in humanities education.
[bookmark: _Toc208779503]Discussion
The integration of AI-powered tools Grasp.ai and Kepper.ai into the Geography curriculum for Class XII Arts students yielded significant academic and pedagogical benefits, echoing findings from existing literature. This section discusses the key findings of action research  in relation to the broader theoretical and empirical perspectives presented in the literature review.
The results from students’ perceptions on use of AI tools indicate that 97% of the 24 participants supported the use of AI tools in Geography, suggesting strong acceptance and enthusiasm among learners. This positive reception reflects a growing recognition of the relevance of AI technologies in educational settings. Similarly, according to Chang and Kidman (2023), AI tools particularly generative models such as ChatGPT are increasingly being integrated into environmental and geographical education to enhance interactivity and provide expansive knowledge access.
Further, AI tools were viewed as valuable tools for engagement, understanding, and long-term concept retention. They noted that AI-assisted lessons not only made them more active learners but also deepened their comprehension of geographic content. One participant articulated that the use of AI had made them “more active and alert,” a reflection of the increased learning and autonomy that aligns with 21st-century skill development.
Another emerging theme from student feedback was the potential of AI tools to promote lifelong learning. Participants emphasized that their learning extended beyond the classroom, fostering habits of continuous inquiry. As one student expressed, using AI in Geography encouraged them to “learn, unlearn, and relearn,” highlighting the development of metacognitive skills essential for navigating an ever-evolving digital world.
Additionally, AI tools appear to serve as interactive mediators between students and abstract geographic concepts. The tools' capacity to present data visually, summarize complex content, and simulate real-world scenarios contributed to greater student participation and ownership of learning. These perceptions mirror Chang and Kidman’s (2023) conclusions that generative AI models can enhance interactive learning experiences when ethically and pedagogically guided.
In addition, while the response was overwhelmingly positive, some students acknowledged that integrating AI tools presented initial challenges, including limited instructional time and technological unfamiliarity. These concerns align with Chang and Kidman’s (2023) caution about the risks associated with AI adoption, including potential violations of academic integrity. The findings suggest that while AI holds substantial promise, its success depends on thoughtful integration, teacher support, and institutional readiness. Students appreciated the opportunity to engage with AI but also recognized the responsibility and discipline required to use such tools effectively. This reinforces the need for structured digital literacy programs alongside AI deployment in classrooms.
The improved academic performance of 78% of the participants aligns with existing research that emphasizes the role of AI in personalized and adaptive learning. Tools such as Grasp.ai and Kepper.ai provided tailored feedback, concept reinforcement, and real-time learning support, enabling students to better grasp complex geographical concepts. On this, even Hwang et al. (2020) and Ward et al. (2024) highlighted that adaptive learning technologies contribute to enhanced study habits and academic achievement by addressing individual learning needs. This is mirrored in the current study, where students reported reduced study time and increased confidence, supporting the claim that AI fosters more efficient and outcome-driven learning paths (Holmes et al., 2019; Luckin et al., 2016).
One of the most notable outcomes was the boost in classroom engagement with nearly 89% of students reporting more interactive and enjoyable learning experiences. These findings resonate with Rajini et al. (2025), who found that students appreciated how AI reduced teacher workload and improved the learning atmosphere by making lessons more focused and learner centered.
The participant feedback, including increased confidence in speaking during class discussions, also supports the work of Ji et al. (2024), who argued that AI, when integrated thoughtfully, can bridge the gap between passive classroom listening and active participation, especially for hesitant learners.
The promotion of higher-order thinking, particularly critical reflection, was another significant outcome. Students were able to identify cause-effect relationships showing growth in analytical and conceptual understanding. This corresponds with the literature by Anadolu University (2025), which showed AI’s capacity to enhance spatial analysis in Geography Olympiad preparation. The shift from rote memorization to deeper cognitive engagement is consistent with Freeman et al. (2014) and Hake (1998), who emphasized the effectiveness of active learning approaches. However, it is also important to acknowledge that over-reliance on AI could hinder independent thinking, a concern raised by researchers in China (Algorithmic Foundations, 2025). In this study, a few students did reports depending too heavily on AI for classroom answers, echoing this caution.
The action research revealed that AI tools benefited both high achievers and lower-performing students by offering resources suited to varied cognitive levels. This aligns with Gyeltshen et al. (2024), who found that AI's value lies in its adaptability across different learner profiles, although it may be limited by unequal access or digital literacy. In the current context, 20 students reported improved study efficiency and content retention, reflecting C Kumar et al. (2023) findings that AI enhances customization of learning materials and supports both school-based and independent study environments. The feedback from participants about using Kepper.ai for independent clarification of doubts suggests increased student agency and self-efficacy.
Despite the overwhelmingly positive outcomes, some challenges were encountered. Approximately 11% of students struggled with using the tools initially, indicating the need for digital literacy training alongside AI adoption. This supports findings by Gyeltshen et al. (2020) and Adjei & Mensah (2020), who identified digital accessibility and ease of use as key factors influencing successful implementation.
Additionally, a small number of students relied on AI-generated answers without fully understanding the underlying concepts, raising concerns about surface-level learning. As Scheider et al. (2023) warned, unsupervised use of AI tools like ChatGPT can undermine assessment integrity and reduce critical engagement if not embedded within a structured and reflective learning process. This underscores the necessity of thoughtful, ethical, and guided use of AI in education (Luckin et al., 2016; Castaneda & Selwyn, 2018).
Therefore, the results of the action research strongly support the integration of AI tools like Grasp.ai and Kepper.ai into secondary education, particularly in Geography, where visual, analytical, and conceptual understanding is crucial. The findings validate much of the current literature while also contributing original insights from classroom-based implementation. 
Conclusion 

This action research concludes that AI tools such as Grasp.ai and Kepper.ai significantly enhance Geography education by improving academic performance, encouraging engagement and promoting higher-order thinking. The findings showed that a majority of students (97%) positively perceived the use of AI tools in Geography lessons with notable improvement in academic achievement with an increase in average test scores and conceptual clarity. Students became more participative and confident in classroom discussions as AI supported personalized learning paths catering to both high and low achievers. Students across performance levels benefitted from personalized learning experiences, while teachers played a critical role in guiding AI usage responsibly.
 However, the study also highlights the need for teacher training in digital tools and equal access of AI to all students. Despite the overwhelmingly positive outcomes, the study surfaced challenges, particularly for students with limited technological experience and those initially unfamiliar with AI tools. Additionally, concerns related to overreliance on AI, surface-level understanding and ethical use underscore the need for structured and guided implementation.
Thus, with careful implementation of AI alongside ongoing pedagogical support, AI can become a transformative force in humanities education, making subjects like Geography more accessible, engaging and conceptually rich for diverse learners. In essence, this research confirms that AI-powered tools, when thoughtfully integrated and ethically used, can transform Geography education making it more interactive, inclusive and future-oriented. 

Recommendations
Based on the findings of this action research, the following recommendations are proposed to maximize the effectiveness of AI tools in Geography education:
1. Provide Digital Literacy and AI Training for Students
Before implementing AI tools in the classroom, students should be given introductory training on how to use platforms like Grasp.ai and Kepper.ai. This will ensure equitable access and prevent early frustrations due to technological unfamiliarity.
2. Offer Professional Development for Teachers
Teachers need ongoing support to stay up to date with AI tools and pedagogical strategies. Training should focus not only on the technical use of AI but also on ethical concerns, lesson planning and facilitating active learning with AI integration.
3. Integrate AI into the Curriculum Strategically
AI tools should be embedded into lesson plans and assessments in a way that supports traditional instruction. Lessons should maintain a balance between AI-assisted learning and human interaction to preserve critical thinking and independent reasoning.
4. Monitor and Guide Ethical Use
Establish classroom norms and digital policies to guide ethical, responsible and reflective use of AI tools. 
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Option 1: 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
Option 2: 
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                                        Semi-Structured Interview Questions




1. Do you use AI tools in learning 
2. Name some of the AI tools that you have used before
3. How would you describe your overall experience of using AI tools in learning Geography?
4. In your opinion, how have AI tools influenced your academic achievements in Geography?
5. Would you recommend the use of AI tools in teaching and learning? Why?
6. What are the challenges that you faced while implementing AI tools in the classroom?
7. How do you think schools can solve challenges?
8. Any other suggestion s………
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Class test question paper.  (Total Marks: 30)

1. Compare and contrast Gaseous mass Hypothesis and Electro-magnetic theory. (3)
2. Analyse TWO drawbacks of Kant’s hypothesis on the origin of universe. (3)
3. Why do you think that Gaseous mass hypothesis was not widely accepted by the scientific world? Suggest possible ways to make the theory more reliable. (3)
4. Do you think all celestial bodies have an electro- magnetic field? Justify. (3)
5. Explain the reasons of wide acceptance of Electromagnetic theory. (3)
6. Evaluate THREE uses of GIS in agriculture. (3)
7. Explain how GIS technology can be applied to manage and mitigate disaster? (3)
8. As an expert in remote sensing technology, examine any TWO ways to manage mineral resources. (3)
9. How is Global Positioning System technology used in monitoring traffic and providing weather alert? Write any THREE ways. (3)
10. Bring out the major differences between spatial data and non-spatial data. (3)
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