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Science Utsav Teachers’ Conference-2025  

“Artificial Intelligence (AI) in School Education” 

CONCEPT NOTE 

Leveraging AI for Transformative Learning: 

Empowering Educators and Students in the 21st Century. 

Background: 

Artificial Intelligence (AI) is transforming multiple industries, including education. As educators 

navigate an increasingly digital landscape, there is an urgent need to understand and leverage AI to 

enhance teaching and learning outcomes. AI tools can assist teachers in personalizing instructions, 

streamlining administrative tasks, and providing students with tailored learning experiences. 

However, the integration of AI in education also raises challenges, including ethical concerns, the 

digital divide, and the need for professional development. 

Objectives: 

The conference aims to bring together teachers, educational leaders, researchers, and policymakers 

to explore the impact of AI in education. Key objectives include: 

 

Discussing how AI can support personalized learning and help teachers address diverse student 

needs. 

Integrating AI-driven tools into everyday classroom activities for enhancing skills of planning, 

monitoring and evaluating leading towards independent and effective learners. 

Identifying potential challenges and ethical considerations in using AI in education. 

Highlighting the role of professional development in helping teachers adapt to AI technologies. 

Promoting collaborative research and knowledge sharing to maximize AI's potential in education. 

Themes: 

The conference will explore a range of themes related to AI in education, including but not limited 

to: 

• AI-Powered Personalized Learning and Metacognitive Development: How AI can tailor 

instruction to individual learning styles, speeds, and needs while promoting metacognitive 

strategies such as self-reflection and goal setting. 

• AI Tools for Teachers: Streamlining lesson planning, grading, and administrative tasks through 

AI solutions. 

• Ethics in AI for Education: Addressing concerns like privacy, data security, and potential biases 

in AI algorithms. 

• Bridging the Digital Divide: Ensuring equitable access to AI tools and technologies for all 

students. 
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• Professional Development for AI Integration: Strategies for equipping educators with the skills 

needed to incorporate AI into their teaching. 

Expected Outcomes: 

• Increased Awareness: Attendees will gain insights into the latest AI tools and their potential to 

enhance education. 

• Actionable Strategies: Teachers will learn how to incorporate AI and metacognitive practices into 

their classrooms to improve student engagement and outcomes. 

• Collaborative Networks: Participants will form connections with peers, researchers, and industry 

experts, fostering ongoing collaboration to share ideas for integrating metacognition into 

education. 

• Policy Recommendations: Discussions will inform the development of guidelines and policies for 

safe and effective AI implementation in schools with an emphasis on supporting metacognitive 

growth. 

Format: 

The conference will include keynote speeches from AI and education experts, interactive workshops, 

and case studies showcasing successful AI integration in schools. There will also be opportunities 

for attendees to engage in hands-on sessions with AI-powered educational tools. 

Target Audience: 

• Teachers and educators 

• School administrators and policymakers 

• EdTech developers 

• Researchers and academicians in education technology 

• Teacher training institutes 

Conclusion: 

This conference is a vital platform for exploring how AI can enhance the educational experience for 

both teachers and students. By empowering educators with knowledge and tools, we can ensure that 

AI is integrated in ways that support equity, creativity, and student success. 

 

Finally, it may be noted that those papers/essays, which are supported by some data /statistics/ 

feedback (anyone is sufficient), will get preference over other presentations. 
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Program 

Navi Mumbai Science Foundation 

Science Utsav Teachers' Conference 2025 

Venue: Gujarat Bhavan, Sect - 15, Vashi 

Saturday, 8th Feb 2025 

Program 

Time Event Speaker 

09:15 - 09:45 Registration and breakfast   

09:45 - 09:55 Welcome Address  Dr. A.M. Bhagwat 

09:55 - 10:05 Welcome Address PCE Dr. Sandeep Joshi 

10:05 - 10:10 Introduction of Chief Guest Dr. A.K. Rajarajan 

10:00 - 10:20 Release of Proc. & Address by Chief Guest           
Mr. Shailesh 

Malode 

10:30 - 10:35 
Introduction / Felicitation of President 
Awardee  

AKR / By Chief 
Guest 

10:35 - 10:45 Awardee's speech  Dr. Jebin Joel 

10:45 - 10:50 Introduction of the PCNML speaker Dr. J. V. Joshi 

10:50 - 11:10  Chitra Natarajan Memorial Lecture  Dr. Chaitanya Giri 

11:10 - 11:30 Tea Break   

11:30 - 13:00 Session-I: Genertive AI Chair: Prof. Nijsure 

11:30 - 12:00 Inv Talk - 1: Generative AI for Lesson or Activity 

Planning  

Prof. Amaya 
Nijasure 

12:00 - 13:00 Teachers' Presentations  1 to 6 

13:00 - 13:45 Lunch Break   

13:45 - 15:15 Session-II:  Chair: Dr. Sharma 

13:45 - 14:15 
Inv talk - II: Integrating Metacognitive Strategies with 

AI 
Dr. Malavika 
Sharma 

14:15 - 15:15 Teachers' Presentation  7 to 12 

15:15 - 16:05 Session III Chair: Prof. Patole 

15:15 - 15:45 
Inv talk - III: AI in Education: Demystifying the 

Buzz 
Prof. Ruchira Patole 

15:45 - 16:05 Teachers' Presentation  13 to 15 

16:05 - 16:10 Summary Prof. Ruchira Patole 

16:10 - 16:15 Vote of Thanks Dr. A.K. Rajarajan 

16:15 - 16:30 Tea    

 

Organizer 

Dr. A.M. Bhagwat - NMSF 

Prof. Sandip Joshi  -  Pillai College of 

Engineering 

Prof. Arun Pillai -  Pillai College of 

Engineering 

Dr. Jayant Joshi - UGC-DAE-CSR 

Dr. A.K. Rajarajan - NMSF 

Dr. S.T. Mehetre - NMSF 

Dr. Malavika Sharma – Pillai college of 

Engineering 
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Editorial 

Artificial Intelligence in Science Learning 

Any new invention, when introduced to society, is typically embraced first by the younger 

generation. Moreover, the innovation that follows is often driven by them. Artificial Intelligence 

(AI) is not a new concept for scientists and engineers. Like many technological advancements that 

originated as wartime advantages during World War II, AI has evolved into a scientific discipline of 

the past and a transformative technology of the present, benefiting various sectors of society. With 

the widespread availability of computing resources and AI-powered tools, the innovative 

applications of AI are growing rapidly, alongside concerns about its potential misuse. This makes it 

imperative for individuals across disciplines to understand AI and its functionalities in their own 

contexts. 

Today’s educators have studied the science and mathematics underpinning computers and have 

incorporated them into their professional and personal lives. Their exploration of AI is a natural 

progression, with some having delved deeper than others. While some educators have worked 

extensively with large datasets, others are still discovering ways to integrate AI into their teaching 

and creative endeavors. This conference aims to bring together educators interested in AI, facilitating 

the exchange of current knowledge and best practices in the field. 

While the core concepts of AI—such as neural networks, fuzzy logic, and evolutionary algorithms—

are deeply rooted in complex mathematical frameworks, modern AI-enabled tools and software 

allow users to leverage these principles efficiently without requiring deep mathematical expertise. 

This conference proceedings report on various applications of such tools in school education. Topics 

range from literature reviews to innovative teaching methodologies, from learning strategies to 

creative student outputs, and from shared experiences to future possibilities, all led by insightful 

discussions from our invited speakers. 

We extend our congratulations to all the authors whose work has been accepted in these proceedings. 

As editors, we have preserved the content provided by the contributors, making only necessary 

formatting adjustments. We hope these discussions inspire further advancements in the effective use 

of AI in science learning. 

 

Malavika Sharma 

A. K. Rajarajan 

8th Feb 2025 



5 

A Note on Navi Mumbai Science Foundation (NMSF) 

(An NGO's portal for innovation in Science Education) 

Navi Mumbai Science Foundation (NMSF) is a science led NGO located 

Navi Mumbai, India. It is dedicated to development of "scientific 

temperament " in the society in general & the student community in 

particular.  This in turn contributes towards the holistic development of 

nation & prepares it to face the challenges posed by a technologically 

advancing global environment without losing sight of its societal 

commitments. Its vision & mission may be summed up as under: 

VISION 

• Kindle and nurture scientific temperament in students; 

• Enhance soft skills like problem-solving approach and communication skills; 

• Promote ‘Pupil-centric’ approach in education; 

• Create awareness in public about science and scientific issues; 

MISSION 

To advance, popularize and promote the cause of science through well-defined action plans. 

ACTION PLANS 

Develop a network of professionals and personalities to share their knowledge for the benefit of 

upcoming generation.  To this end we have started an educational magazine EduREKA oriented 

towards young students 

Provide multi-disciplinary environment to students to understand their inter linkages through 

activities like guidance for Homi Bhabha Bal Vaidnyanik Competition and guided educative and 

creative scientific projects as playful and fun filled activity. 

Provide a platform for interaction between leading educationists, teachers and students.   Science 

Utsav Teachers’ conference is the pinnacle of such activity which brings scientist, scientific 

educators and teachers together. 

The following activities are part of the present action plan: 

I. Interactive Guidance Sessions for "Homi Bhabha Bal Vaidnyanik Competition [HBBVC]" (for 

students of Std. VI) with Scientists & Research Scholars. 

II. Science Nurture Club Activity (syllabus-based theory lessons & science-based project work) 

for students of Std. VII & VIII (separate Batches). 

III. Guidance Sessions for “Regional Mathematics Olympiad (Pre-RMO & RMO Exams)”. 

IV. Essay Competition on the topic “Nurturing Talent for Noble Laureatism”. 
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V. Fun with Science Programs (as per request from Schools). 

VI. Special Event: World Nuclear Energy Day celebration (on Dec. 2). 

VII. Signature Event of NMSF: Science Utsav (a two-day event during February). 

VIII. National Science Day celebration (Feb. 28). 

IX. Providing Judges for Science Exhibitions at Schools & Colleges (as per request). 

X. Participation in Miscellaneous Scientific Activities at Schools & Colleges (as per request). 

XI. Publication of a quarterly scientific E-Magazine - EduREKA - for students of Std. VI to X. 

XII. Dr. Vikram Sarabhai Essay Competition on the general topic “Space Exploration”. 

XIII. National Mathematics Day celebration (Dec. 22). 

XIV. International Mathematics Day celebration (March 14) 

Why Navi Mumbai Science Foundation (NMSF) 

The earlier part, “About Navi Mumbai Science Foundation (NMSF)” gives a clear picture of its 

scientific activities designed to develop "scientific culture" in the society in general & "scientific 

temper” in the student community in particular. From this point of view, its activities are directed 

mainly towards the students of the age group “10 - 20 years”, which are the most formative years 

in the life of any individual. In due course, NMSF wishes to identify itself as an NGO's portal 

for innovation in Science Education which is accessible at “grass-roots” level. 

It is therefore essential to understand why NMSF thinks this way. In the beginning, we asked 

ourselves questions like i) a need for existence of an organization like NMSF ii) specific role of 

NMSF and iii) how its activities will meet the societal needs of the day. While pondering over such 

questions, we also reminded ourselves that India has become a parched country as far as the 

count of homegrown Nobel Laureates in science is concerned. The last Indian Nobel Laureate in 

science stream was seen on the world stage in the year 1930. What happened thereafter? 

Time was therefore ripe to review the scenario in retrospect, then introspect & come out with a 

feasible solution without getting lost in a blame game of any sort. While doing so, we kept in mind 

that India too had a rich past in scientific achievements in the fields like Mathematics, Astronomy, 

Medicine & Metallurgy which covered India with glory for more than two millennia before the 12th 

century AD. Revival of the past glory should not, therefore, prove to be an insurmountable task. 

In the years after independence, emphasis in education was on lateral growth. The stress here was 

so intense that the vertical growth took a back seat – i. e. growth of “centres of excellence” in science 

& technology became a casualty. The real talent, therefore, started migrating in search of greener 

pastures & the trend still continues. 

To reverse this trend, adequate world class R & D opportunities in basic sciences must become 

available in India too – sooner the better. It is this effort which will provide the real platform for 
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sound societal growth and make India “ATMANIRBHAR” in due course. It will also encourage 

some good students to stay back and join streams in basic sciences & basic engineering where 

more satisfaction prevails in the long run. 

This is where the struggle of Navi Mumbai Science Foundation is expected to make an impact. 

The main plus point with NMSF is that it has been able to attract a few dedicated scientists from 

BARC who willingly interact with young students on a regular basis; the focal point of discussions 

being:  

i) deal with that part of science also which lies beyond the four walls of the class room and/or 

ii) that which is hidden in between any two lines of the text books. 

This has emboldened NMSF to have a VISION of its own which is purely “pupil-centric” and 

focuses on “hands-on / minds-on” experience in science. The fortunate part of the entire exercise is 

that more & more parents are appreciating such efforts and are sending their children to take part in 

the activities being organised by NMSF. 

 

A.M. Bhagwat 

Chairman 

Navi Mumbai Science Foundation 

 

Our Website: http://www.navimumbaisciencefoundation.org 

                                                                

 

 

http://www.navimumbaisciencefoundation.org/
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Welcome Address   

By: A. M. Bhagwat 

(Sat. Feb. 8, 2025, at 09.30 am) 

Good morning.  

Respected dignitaries, that is,  

1. Today's Chief Guest, Shri Shailesh Malode, who is popular “Programmes Head” at Akash Vani, 

Mumbai & Nashik, 

2. Honourable Speaker for “Prof. Chitra Natarajan Memorial Lecture”, Dr. Chaitanya Giri, who is 

a Fellow at Observer Research Foundation, India, 

3. Hon. Dr. Avinash Vaidya, Head, Electronics & Telecommunications, at Pillai College of 

Engineering, Panvel, 

4. Hon. Shri Maheshbhai Katharia, Secretary of Shree Gujarati Samaj, 

5. President’s Awardee Teacher, Shri Jebin Joel, a Physics teacher, at Atomic Energy Junior 

College, Anu Shakti Nagar, Mumbai, 

Dr. Jayant Joshi, Convener of this conference, 

Next  

Hon. Dr. Arun Pillai, Head, Dept of Applied Science, Mathematics, & Humanities, Pillai College 

of Engineering, 

Honourable Invited Speakers, i) Dr. Malvika Sharma, ii) Prof. Ameya Nijasure,  

iii) Prof. Ruchira Patole, 

Dr. A. K. Rajarajan, coordinator for the conference, 

Other dignitaries, that is, Conference participants, invitees & the honourable members of Advisory 

& Organizing committees of today’s event, 

 On behalf of Navi Mumbai Science Foundation (NMSF), Shree Gujarati Samaj, Vashi, & Pillai 

College of Engg., Panvel, 

it is indeed my pleasure to extend a warm & hearty welcome to you all for being here today to 

attend this Conference. 

--- So, a very good morning once again to one & all on this pleasant “mild winter day” 

The topic of today’s conference is: 

“Artificial Intelligence in School Education” 
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Today’s topic is noteworthy, because the growth of “Artificial Intelligence” in the world around, 

in the recent times, has been too rapid to be called “Exponential”. It is, therefore, high time that 

conferences of this kind take note of what is happening in the schools today in this field & how 

well the subject is being digested by students. Not paying enough attention could only push us on 

the path to National Disaster. I only hope that, as a tiny organization, we too are able to rise to 

the challenges and play a role that is commensurate with our standing, and at the same time very 

much expected of us. “Choosing this TOPIC for the conference” is only indicative of our resolve.    

Now, before knowing more about this conference and the series of conferences held so far, let me 

give you a brief overview of other scientific activities which are being regularly organized by Navi 

Mumbai Science Foundation, ever since it came into existence in the year 2010. They are displayed 

in the next projection: 

Scientific Activities Being Organized by NMSF - PPT (2) 

It shows there are 13 other activities which have been implemented so far. While most of them are 

our regular features, a few depend on requests received from local schools & colleges from time to 

time.  

Some of the important ones are: 

“Guidance for Homi Bhabha Bal Vaidnyanik Competition”, by Scientists. 

“Fun with Science Experiments”,  

Essay competitions on topics like “Nurturing Talent for Nobel Laureatism” & 

“Space Exploration”,  

Celebration of “World Nuclear Energy Day”; & so on. 

It is important to highlight here that Navi Mumbai Science Foundation is the only organization, 

anywhere in the world, that celebrates “World Nuclear Energy Day” regularly on Dec. 2, each year. 

Though our activities are on a small scale, they are guided by some enviable principles, e. g. i) 

Science to be taught by scientists, ii) Exposing children to that part of science which either lies ii a) 

beyond the 4 walls of the class rooms, and/or that ii-b) which is hidden in between any two lines of 

the science text-books. These principles have made our organization unique in its own ways. 

Coming back to the present activity, i. e. Science Utsav: It originated in the year 2012, when we 

came in contact with the local organization “Shree Gujarati Samaj”. They were highly impressed 

by the nature of our ongoing activities, and the fact that the team of volunteers consisted mainly of 

retired & working scientists from BARC. They promptly came forward and offered the usage of 

this premises “free of cost” for any of our activities. That is where the idea of “Science Utsav” took 

shape and we started availing of those courtesies right away and continue to do so ever since. This 

event is spread over two-days.                               
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This year, we have one more agency to thank. That is M/S. Alkyl Amines Chemicals Ltd., 

Khalapur. They have been gracious enough to support this event financially. We look forward to 

similar support in the coming years too, thereby getting enabled to enlarge the scope of this event. 

It may be noted that this is the 14th edition of this series of Conferences – an achievement of sorts 

for our organization. It began under the able guidance of late Prof. Chitra Natarajan, from Homi 

Bhabha Centre for Science Education (TIFR). After a few years of association and guidance from 

them, we were requested to stand on our own and manage the event accordingly. The challenge 

was gladly accepted & that is how everything is now being planned & managed accordingly. 

However, to express our gratitude in continuity to late Prof. Chitra Natarajan, we arrange a lecture 

in her honour in the inaugural session of the conference. It carries the title “Late Prof. Chitra 

Natarajan Memorial Lecture”. 

Further, attention is also paid to ensure that “a new topic” is dealt with each year which adds 

diversity to the contents of this series. It also permits teachers to explore themselves in the area 

concerned. The next slide here displays the topics handled so far on year-to-year basis.  

“Earlier Themes of Teachers’ Conferences: PPT (3)” 

The diversity in the theme-topics is for everyone to see & admire. The topics vary from “Hands-on 

Science” to “Collaborative Learning” to “Interactive Environment” to “Online mode of Teaching-

Learning” and now “Artificial Intelligence”, to mention a few. 

The proceedings of these conferences are available on our website. In fact, those wishing to go in 

for an M. Phil OR a Doctoral degree programme, will find sufficiently encouraging material & 

ideas there, to make a humble beginning at least, in their pursuits of choice. 

In these conferences, science teaching has been viewed from various angles and an in-depth analysis 

of teachers’ presentations carried out. The beauty of these conferences lies in the fact that the 

participating teachers come from varying background, that is, they belong Private schools, Govt. 

aided schools & the Municipal schools, – providing them all a unique opportunity to interact with 

their counterparts from other schools.  

Today's presentations, as always, may also point to some grey areas which need better as well as 

detailed attention, thus contributing to identification of new topics for research.                  

Tomorrow, we are having an exhibition of Science Experiments, put up by students. There will also 

be a good number of Demonstrations of unique science experiments put up by individual scientists 

and/or NGOs. This time, there will be a special event “Liquid Nitrogen Show” as well.  

Please, therefore, encourage interested students from your schools or neighbourhood areas to 

visit this event tomorrow & get exposed to “learning science through new experiments”.  

Now, coming to the end of my introductory remarks, 

I wish you all a fruitful journey through the day’s programme and thank you for lending me 

your ears for a while. 
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Vote of Thanks 

By A.K. Rajarajan 

It is an honour for me to propose this vote of thanks on the behalf of Navi Mumbai Science 

Foundation.  

The chief guest Shri Shailesh Malode could find time for us from his tight schedule. I thank him 

for gracing the occasion and deliver a wonderful lecture. 

Prof Chitra Natarajan was the person who shaped this conference during its initial years. Her 

untimely demise was a   bad blow to our activities.  In her memory, with the finances provided by 

her family, we have constituted the Prof. Chitra Natarajan Memorial lecture. We thank the family 

for the financial Support. We thank Dr. Chaitanya Giri for spending his valuable time with us and 

delivering a very informative talk. 

We thank Dr. Jebin Joel, the president award winner for his inspiring talk. 

Several volunteers took their time off and worked for the conference. Their contributions are very 

important in the functioning of the conference.  I thank them for their involvement. 

I thank our collaborators from Pillai College of engineering.  Their constant support during the 

process of organization and conducting the conference is invaluable. 

I thank the invited speakers for their wonderful lectures and for chairing the session. We are 

looking forward to work with them in future also. 

A financial support from Alkyl amines made it possible to subsidize the conference further. We are 

very thankful to them for the timely support.  

The most important support comes from our patron. Shri Gujarati Samaj have been providing us 

with this wonderful place for last 13 years. We are thankful for their constant patronage. 

A conference succeeds because of the participants.  So thank you very much for your contributions 

and participation. 

We thank Mr. Jai for providing a flawless sound service. 

We are looking for volunteers who wants to work with us. So please spread the word so that 

anyone who is interested could know about us and join us in promoting education. 
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Chief Guest’s Speech 

Shailesh Malode 

Programme Head, Akashvani, Mumbai and Nashik 

 

Abstract 

The Integration of Artificial Intelligence (AI) in education has emerged as a transformative force, 

reshaping traditional teaching and learning practices globally. The impact of AI on the Indian 

education system emphasizing it's potential to address critical challenges such as accessibility, 

personalization and quality of education. The current state of AI adoption in Indian schools and 

universities, highlighting innovative tools and practices that enhance learning outcomes. The 

findings reveal how AI powered solutions such as adaptive learning platforms, virtual tutors and 

automated administrative processes are fostering personalized learning experiences and reducing the 

workload of educators. Barriers including digital divide, infrastructural limitations and ethical 

concerns around data privacy are to overcome. Aligning AI integration with the National Education 

Policy 2020, the need for q collaborative approach involving policymakers, educators and 

technology providers to maximize the benefits of AI in Indian education. Actionable 

recommendations to overcome challenges and harness AI's potential to revolutionize teaching and 

learning in India ensuring and equitable and future ready education system. 
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Prof. Chitra Natarajan Memorial Lecture 

Artificial Intelligence in School Education  

Chaitanya Giri 

Space Fellow, Centre for Security, Strategy & Technology, Observer Research Foundation 

Advisor, Satcom Industry Association India 

 

 

 

 

 

 

Abstract 

AI, like every other fast-growing technology, offers tremendous sets of challenges and opportunities 

to all fields that it permeates, including school education. AI, especially generative AI (GenAI), will 

find tremendous traction for its ability to generate content for teachers and students. However, its 

usage has to be regulated to ensure the integrity of end-users and that the content itself is attuned to 

the educational needs of the students. Who regulates it for schools in Maharashtra, as well as the 

Central and International boards? GenAI also needs to be of wholly Indian origin to ensure that the 

educational content pervading the educational ecosystem is not biased due to its non-Indian origins. 

In the coming months, there will be a growing need to cultivate AI competency across educational 

boards, and why developing indigenous competencies will be important for state and central 

educational boards.    
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Invited Talks 

Generative AI for Lesson or Activity Planning for 

Effective Classroom Teaching  

Ameya Nijasure 

Department of Automobile Engineering 

Pillai College of Engineering, New Panvel, Navi Mumbai 

 

Abstract 

Generative Artificial Intelligence (AI) has emerged as a transformative tool 

in education, offering innovative approaches to lesson and activity planning 

for effective classroom teaching. Generative artificial intelligence 

(Generative AI, GenAI or GAI) is a subset of artificial intelligence that uses 

generative models to produce text, images, videos, or other forms of data. 

This talk explores the role of teachers in integrating AI into their pedagogical 

practices, emphasizing that AI should serve as an assistant to enhance 

teaching outcomes rather than replace educators. The versatility of 

Generative AI allows it to produce tailored content such as lesson plans, activity breakdowns, and 

reports, adapting to various educational levels and time constraints. As students are increasingly 

adopting AI tools in their learning processes, it is imperative for teachers to keep pace with this 

trend. The teaching community must actively learn to harness AI technologies, understand their full 

potential, and effectively convey these capabilities to students. This ensures that educators are not 

left behind in this technological shift and can provide informed guidance to their students. 

The presentation highlights the need for teachers to understand AI's capabilities, ensure the accuracy 

of AI-generated content, and address ethical concerns such as plagiarism and privacy. Moreover, it 

stresses the importance of guiding students to use AI responsibly, fostering critical thinking, 

problem-solving, and communication skills that may otherwise diminish with overreliance on AI. 

Two practical demonstrations using a ChatGPT illustrate the potential of Generative AI in education: 

creating a detailed lesson plan on a chosen topic and generating a field trip report. These examples 

showcase how AI can streamline administrative tasks, inspire creative teaching methods, and 

enhance the learning experience. 

GenAI has limitless possibilities in education, constrained only by the imagination of its teachers. It 

is also a responsibility of the teacher to learn and use GenAI to maximize its benefits while 

maintaining the core values of teaching and learning. Teachers should also explore how AI can be 

used to bridge learning gaps, support personalized education plans, and encourage collaborative 

learning environments. Integrating AI in formative assessments could enable dynamic feedback, 

helping students to improve in real-time while promoting self-directed 
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Integrating Metacognitive Strategies with AI: A 

Pathway to Transformative Education 

Malavika Sharma 

Department of Automobile Engineering 

Pillai College of Engineering, New Panvel, Navi Mumbai 

 

Abstract 

In the ever-evolving landscape of education, the integration of 

metacognitive strategies with artificial intelligence (AI) offers 

transformative potential for teaching and learning. Metacognition, the 

ability to think about one’s thinking, empowers learners to regulate their 

cognitive processes, enhancing comprehension, problem-solving, and 

adaptability. When paired with AI, this approach provides a unique 

opportunity to personalize education, foster autonomy, and prepare 

students for the complexities of the 21st century. 

This presentation explores how teachers can harness AI tools to develop metacognitive skills among 

students, making learning more reflective and self-directed. By leveraging adaptive learning 

platforms, AI-powered analytics, and intelligent tutoring systems, educators can monitor students’ 

progress, provide tailored feedback, and encourage self-assessment. Tools like chatbots, virtual 

assistants, and generative AI models can simulate reflective dialogues, helping students identify 

strengths, weaknesses, and strategies for improvement. Furthermore, AI can support teachers by 

offering real-time insights into learners’ engagement and metacognitive growth, enabling data-

driven interventions. 

The session emphasizes practical strategies for integrating AI into classroom practices. These 

include designing AI-driven reflective activities, fostering critical thinking through scenario-based 

learning, and utilizing AI-generated prompts to stimulate metacognitive reflection. Challenges such 

as data privacy, ethical use of AI, and the need for teacher training will also be addressed, 

highlighting the importance of a balanced approach. 

By embedding metacognitive strategies into AI-enhanced education, teachers can nurture a 

generation of independent, lifelong learners equipped with the skills to navigate a rapidly changing 

world. This integration not only augments traditional pedagogies but also positions educators at the 

forefront of educational innovation. Join this session to explore actionable insights and tools that can 

transform your teaching practice and inspire your students to take ownership of their learning 

journeys. 
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AI in Education: Demystifying the Buzz 

Ruchira Patole 
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Abstract 

Artificial Intelligence (AI) has become a major buzzword in many sectors, and education is no 

exception. But what does AI really mean for schools and classrooms? "AI in Education: 

Demystifying the Buzz" aims to clear the air and make AI more approachable for educators. Rather 

than seeing it as a complex, futuristic technology, teachers can view AI as a set of tools that support 

personalized learning, streamline administrative tasks, and enhance student engagement. From 

adaptive learning platforms to automated grading systems, AI can free up time for educators to focus 

on what matters most: student development and critical thinking. This talk explores the practical 

applications of AI in the classroom, dispels common myths, and offers guidance on how teachers 

can leverage AI to enrich the learning experience while maintaining their irreplaceable role as 

facilitators of knowledge. 
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 Preparing Teachers for AI Integration: Strategies for 

Professional Development 

Suchismita Moitra 

Sadhu Vaswani International School, Sanpada 

Abstract  

Artificial Intelligence (AI) is transforming education, offering tools that enhance teaching and 

learning. However, to maximize its potential, educators must be equipped with the skills to 

effectively incorporate AI into their classrooms. This paper explores strategies for professional 

development aimed at empowering teachers to use AI tools. It highlights key areas such as skill-

building workshops, ongoing support systems, and collaboration between educators and AI 

developers. The goal is to ensure that teachers are confident, competent, and ready to leverage AI 

for better educational outcomes.  

Introduction  

AI in education is no longer a distant dream; it is a reality shaping classrooms worldwide. From 

personalized learning platforms to automated grading systems, AI offers numerous benefits. 

However, its success depends on how effectively teachers can integrate these tools into their practice.  

Professional development plays a crucial role in preparing educators for this shift. This paper 

discusses strategies to equip teachers with the necessary skills, focusing on accessibility, practicality, 

and sustainability.  

Why Professional Development for AI Integration is Crucial  

• Bridging the Knowledge Gap: Many educators are unfamiliar with AI technologies and their 

applications.  

• Building Confidence: Teachers need hands-on experience to feel comfortable using AI tools.  

• Maximizing Impact: Proper training ensures that AI is used effectively to enhance teaching and 

learning.  

Key Strategies for Professional Development  

1. Workshops and Training Sessions: Organized workshops are an effective way to introduce 

educators to AI tools and their applications.  

• Content Focus: Basic AI concepts, tool demonstrations, and classroom applications.  

• Interactive Format: Hands-on activities, simulations, and case studies.  

• Example: Schools in Finland offer annual AI training sessions for teachers, focusing on tools 

like adaptive learning platforms and automated grading systems.  
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2. Ongoing Support Systems: Professional development should extend beyond one-time 

workshops. Teachers need continuous support, such as:  

• Mentorship Programs: Pairing educators with AI experts or tech-savvy peers.  

• Online Communities: Forums and groups for sharing experiences and troubleshooting issues.  

• Help Desks: Quick access to technical assistance when needed.  

3. Collaborative Learning: Encouraging collaboration among educators fosters a culture of 

learning and innovation.  

• Team-Based Projects: Teachers work together to implement AI tools in lesson plans.  

• Cross-Disciplinary Groups: Educators from different subjects share insights on using AI 

effectively.  

4. Focus on Ethical and Practical Aspects: AI integration isn’t just about using tools—it’s also 

about understanding their ethical implications.  

• Data Privacy Training: Ensuring teachers know how to handle student data securely.  

• Bias Awareness: Helping educators recognize and address biases in AI algorithms.  

Challenges in Professional Development for AI Integration  

• Resistance to Change: Some educators may hesitate to adopt new technologies.  

• Resource Constraints: Limited budgets and time can hinder training efforts.  

• Diverse Skill Levels: Teachers have varying levels of technical expertise, requiring 

differentiated training approaches.  

Success Stories 

• Singapore’s AI-Ready Educators Program: Singapore’s Ministry of Education launched 

an initiative to train teachers in using AI tools for personalized learning. Over 80% of 

participants reported increased confidence and efficiency in lesson planning and assessment.  

• AI in Rural India: A non-profit organization introduced AI tools to teachers in rural India, 

accompanied by tailored training sessions. This effort helped bridge the digital divide, 

allowing even under-resourced schools to benefit from AI technologies.  

Conclusion  

Preparing teachers for AI integration is essential to unlock the full potential of AI in education. 

Professional development should focus on building confidence, offering ongoing support, and 

fostering collaboration among educators. By addressing challenges and investing in effective 

training strategies, we can ensure that teachers are equipped to create innovative and impactful 

learning experiences using AI.  
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Revolutionizing Professional Development: AI-Driven 

Vaishnavi Bhave and Damodar Thombre 

Somalwar High School & Junior College, Nikalas Branch, Nagpur 

Abstract  

AI is changing the way teachers improve their skills by making learning easier, providing better 

resources, and encouraging teachers from around the world to work together. We suggest using AI 

tools to help teachers become more qualified, build better learning databases, and create interactive 

training experiences. By connecting global databases, teachers can access shared resources and new 

opportunities to grow. These changes will transform teacher development, bridging gaps and 

preparing educators for the future.  

Introduction  

India's cultural emphasis on education reflects generations of dreams and sacrifices. While AI can't 

replace a teacher's empathy or lively debates, it enhances personalized learning and empowers 

teachers. Initiatives like DIKSHA and SWAYAM use machine learning to digitize curricula, 

expanding access to quality education in rural areas. Integrating AI into professional development 

equips educators with tools to foster impactful and inclusive learning.  

The Indispensable Role of PD for AI Integration  

AI is a valuable tool for teacher training, but it should complement, not replace, the expertise of 

skilled trainers, who must verify AI-generated information with trusted sources and personal 

experience. Teacher training should focus on three key areas as shown below in diagram to promote 

purposeful, responsible AI use.  

Students should be educated on 

AI's risks, including technology 

dependency, data privacy, and 

the importance of critical 

thinking. For instance, A.R. 

Rahman used AI to recreate the 

voices of late singers for the 

song "Thimiri Yezhuda," raising 

concerns about diluting their 

legacy and limiting 

opportunities for new talent. It's 

crucial to nurture a discerning mindset in both educators and students. 

Educators need targeted training on AI tools to overcome technological anxiety and build 

confidence. Platforms like Microsoft Learn and Google AI Education offer resources and courses, 

while hands-on workshops help teachers effectively integrate AI into their instructional strategies. 
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Coursera, provides teacher-designed AI education courses, demonstrating seamless curriculum 

integration. 

AI generated image depicting AI Strategies for School Integration: 

 

To make AI training for teachers effective, this study explores strategies to equip educators with the 

skills needed to integrate AI into teaching including:  
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1. Policy Frameworks for AI Training:  

It is essential to define the internet as a human right and create multiple international alliances to 

create infrastructure in the poorest sectors of the developing world (Mutoni, 2017)[1]. Governments 

must create standardized policies for AI teacher training to ensure consistency and quality across 

educational sectors. For example, The National Education Policy (NEP) 2020[2] in India, the 

example underscores the importance of teacher training and professional development in leveraging 

technology effectively. It advocates for comprehensive programs to boost digital literacy, 

technological skills, and innovative teaching methods. The policy also stresses the need for strong 

digital infrastructure—such as high-speed internet, computer labs, and devices—while promoting 

digital content in local languages and open educational resources to ensure accessibility and 

inclusivity. 

2. Human-Centered AI Approach:  

While AI provides insights and personalized learning, education thrives on human connection. 

Students benefit from the empathy and guidance only teachers offer. AI training should prioritize a 

human-centered approach, enhancing teaching without replacing human capabilities.  

3. Empowering Educators with AI, Ethics:  

Education stakeholders should upgrade infrastructure for teacher development, incorporating 

technologies that equip trainees with essential skills to integrate ethics into classrooms.  

4. Global Collaboration and Resource Sharing:  

Developed and underdeveloped countries should collaborate to share resources, expertise, and best 

practices.  

5. Scalable AI Awareness Programs:  

It is important to introduce teachers to AI’s potential for enhancing and simplifying their teaching 

methods. Stakeholders can organize workshops, conferences, and awareness programs that highlight 

the benefits of AI, showcasing how it can make teaching more efficient and personalized.  

6. Leverage Emerging Technologies:  

Tools like AI-powered translators and adaptive learning platforms can bridge gaps in accessibility 

and language barriers. 

7. Lifelong Professional Growth Policies:  

Growth Conducive policies and incentives are key to sustaining teachers' motivation for lifelong 

learning. Teacher management should allocate time and resources for PD and reward innovative, 

responsible use of AI.  

8. AI-Powered Educational Software for Teacher Development:  

Developing AI-driven educational software can play a key role in enhancing teachers' qualifications 

and supporting their professional growth. For example, DigCompEdu, SELFIE FOR TEACHERS 

is a self-reflection tool to help teachers enhance their digital competences.  
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9. Virtual and Augmented Reality for Training:  

Emerging technologies like virtual reality (VR) and augmented reality (AR) can be integrated into 

teacher training programs. By conducting pilot studies and exploring VR and AR applications, 

educators can experience immersive, hands-on training environments that simulate real-world 

teaching scenarios, enhancing both academic and practical preparation.  

10. Hands-On Practice and Immediate Application:  

Incorporating practical activities into AI training is vital for teachers to create useful teaching 

materials. Encourage teachers to use what they learn right away in their classrooms to reinforce new 

skills.  

11. Building Professional Communities for AI Learning:  

Build global networks where teachers can collaborate, share ideas, and improve their AI knowledge 

with a focus on teaching methods.  

Conclusion:  

An AI competency framework is crucial for equipping educators with the necessary skills, 

knowledge, and values to use AI effectively and ethically in teaching and PD. Regular training 

programs should be offered to improve teachers' understanding of AI. This will help them use AI 

tools effectively and make smart choices about how to use them in the classroom. By embracing 

continuous learning and innovation, educators can effectively integrate AI, enhancing teaching 

practices and equipping students with critical thinking, ethical awareness, and the skills needed for 

an AI-driven future. Equipping teachers with the skills and knowledge necessary to implement AI 

tools thoughtfully and effectively, we can create a more dynamic, personalized, and engaging 

learning environment for students.  
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Abstract  

The All-India Council for Technical Education (AICTE) has designated 2025 as the 'Year of 

Artificial Intelligence,' underscoring the growing significance of artificial intelligence (AI) in 

education. This shift necessitates innovative approaches to Professional development (PD) for 

educators, particularly as AI becomes integral to teaching and learning processes. While developed 

nations have established advanced frameworks to equip educators with AI-related competencies, 

developing countries face distinct challenges in adopting similar strategies.  

This paper is structured in two parts: Part 1 provides a comparative analysis of PD methods for AI 

integration in education across developed and developing countries. It examines the pressing need 

for such initiatives, highlights existing disparities, and explores challenges unique to each context. 

Part 2 focuses on identifying best practices and proposing actionable solutions to bridge these gaps, 

ensuring a cohesive and comprehensive approach to preparing educators for AI-enabled learning 

environments.  

Introduction  

The rapid growth of data, machine learning, and computational power has fueled AI's rise. In 

education, AI offers personalized learning, improved administrative efficiency, and innovative 

teaching methods. However, schools focusing only on information transmission are at risk. The lack 

of experts has led to mistrust among teachers about AI integration. Educators must understand AI's 

societal impact, tackle its challenges, and promote its positive applications in education. Thus, 

teachers will always be at the forefront of education; the idea that AI can replace them is a 

misconception. AI should spark discussions, generate ideas, and assist with drafts, while integrating 

teachers' unique perspectives to prioritize their agency and expertise. For example, researchers have 

documented human trust in robots - that people will follow instructions from a robot during a 

simulated fire emergency even when (a) they are told the robot is broken and (b) the advice is 

obviously wrong.[1] We anticipate teachers will need training and support to understand how and 

when they will need to exercise human judgement.  

Coping with Disruptive Change in School Education: 

Teachers are required to undergo PD to harness AI effectively. With proper training, educators can 

navigate ethical considerations and empower students to use AI responsibly, ensuring it enhances 

learning while mitigating risks.AI should complement, not replace, the human elements of teaching 
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and learning. For instance, if students rely solely on calculators for arithmetic or excessively use AI 

tools like "Homeworkify" to solve basic school algebra, their capacity to develop mathematical and 

abstract reasoning skills may decline. 

Guidance for generative AI in education and research 

The recent incident with Google’s AI chatbot Gemini, which verbally abused a user, highlights the 

urgent need for ethical AI use in education and research. Without proper safeguards, AI can harm 

vulnerable individuals, particularly those facing isolation or mental health challenges. This serves 

as a stark reminder that AI must be developed and deployed responsibly, with ethical guidelines to 

ensure it supports human well-being rather than causing harm. This highlights the need for PD in 

AI, equipping educators to promote rational thinking and ethical decision-making in students. As 

with any powerful tool, we must also be aware of the less-illuminated paths it can lead us down. 
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Table 1 below shows Comparative Analysis of PD Methods for AI Education 

Aspect  Developed Countries  

U.K., U.S., and Singapore  

Developing Countries of  

Rwanda and Kenya  

Workshops and 

Seminars  

Frequently organized, led by industry 

experts, with hands-on training on 

advanced AI tools.  

Conducted by NGOs or 

international bodies (e.g., 

UNESCO), but limited in scope 

and duration.  

Online Training 

Programs  

Comprehensive courses available on 

platforms like Coursera, edX, and 

Udemy, often sponsored.  

Free resources like Khan Academy 

are used, but limited internet 

access hampers their effectiveness.  

University 

Partnerships  

Universities collaborate with schools 

(e.g., MIT’s AI courses for 

educators).  

Rare due to a lack of institutional 

resources and collaboration 

frameworks.  

AI in Curriculum 

Development  

Training emphasizes AI integration 

using tools like IBM Watson and 

Google AI to personalize learning.  

Resource constraints hinder AI 

integration into teaching and 

curriculum development, while 

language barriers restrict access to 

predominantly English training 

materials.  

Focus on Ethical 

AI  

Programs highlight ethical use of AI, 

addressing biases and limitations 

(e.g., Singapore’s AI ethics modules).  

Ethical aspects are not widely 

covered due to lack of awareness.  

Government 

Initiatives  

Governments fund large-scale 

initiatives (e.g., EU’s "AI4Edu").  

Relies on international aid and 

limited local government support 

for AI training.  

International 

Collaborations  

Collaboration is often between top 

institutions and global organizations 

for cutting-edge research.  

International programs (e.g., "AI 

for Africa") train educators but are 

limited in reach.  

Challenges in 

Curriculum 

Integration  

Supported by robust resources, 

training, and expertise for seamless 

AI integration.  

Faces challenges like lack of 

resources, trained personnel, and 

institutional support.  
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Conclusion 

Our research reveals a gap in AI education between developed and developing countries. While 

developed countries benefit from advanced infrastructure, underdeveloped nations face challenges 

like limited technology and resources.  

Nations like the UK and the US, with advanced teacher training, show greater societal progress, 

while developing countries struggle due to a lack of similar programs.  

Bridging the gap between developed and developing countries requires a multifaceted approach that 

combines policy frameworks, human-centered AI practices, scalable training programs, and 

collaborative resource sharing. Addressing these challenges is crucial for the successful and ethical 

implementation of AI in teacher training. The teachers should be exposed to the benefits of AI to 

improving and easing their teaching process. As we navigate this transformative era, embracing AI 

while preserving the fundamental human aspects of education will be key to fostering an effective 

and meaningful educational experience for future generations.  
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Abstract 

Education pattern underwent a phenomenal change with the launch of digital platform like internet, artificial 

intelligence in education. This comes with user friendly, audio interface information for example Chat bots, 

Alexa, Siri, Rufus, etc. It made learning simpler and fun for students. 

In chemistry, students always face a challenge in remembering symbols of elements and chemical names and 

formulae of compounds. They make error in writing valencies of elements and so the error in writing 

formulae. In order to bring a positive change among student’s attitude towards the subject and to make it fun 

learning, we at Reliance Foundation School did an activity to compare the student’s performance after using 

AI based apps for learning platforms. Teacher explained the concepts in a regular class. Students from 

secondary and senior secondary class use existing apps like periodic table, chemical formula quiz and IUPAC 

nomenclature apps for the revision purpose. These apps have AI feature in it. It helps students to correct their 

mistakes and provide explanation for the same. They can take same quiz multiple times and it has different 

levels of difficulty of question. Later a feedback was collected from the students for the same. It was 

combination of both positive and negative responses with technical glitches. The progress was monitored by 

conducting class tests on weekly basis. Initially students made errors in writing formula but over a period of 

time they became confident in writing formulae of compounds and IUPAC names of compounds.  

Keywords: Artificial Intelligence, Chat Bot, Chemical formula 

Introduction 

Education pattern has undergone a phenomenal transition during pandemic and since then there has been a 

constant change which has led to a shift from pen-paper to digital method. Schools, classrooms, teachers and 

educators are now able to reach door-step of students. Similarly, students can attend classes on a online 

platform from any corner of globe. It has brought educators and learners together to share, collaborate, 

develop curriculum, pedagogical methods, 

assessments tools, etc. Classroom teaching 

underwent change to online and hybrid 

teaching mode. Traditional teaching 

methods merged with new methods like 

presentation mode, audio-visual aid which 

change in the transition in the teaching 

learning methods.  

The up gradation of technology with the 

launch of AI has helped in research, 

transport, medical, and various other 

industries. It has brought a huge transition in 

these sectors. AI is an example of technological advancement. Anyone, can find information about anything 

Figure 1: Applications of AI 
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with just a click of the button or just by using audio mode of the device. “Alexa”, ChatGPT, chatbots, etc., 

turned out to be boom in technology world. Anyone with smartphone, laptops, other gadgets can help in self-

development for an individual. 

How does AI works?   [1]AI is an every changing (upgrading) technology. It processes huge data and mimic 

the human requirements. There is no set definition for AI. [2]It finds applications across diverse industries like 

medicine, research, transport, healthcare, etc., Applications of AI are so many like language processing, 

visualisation, personal assistant, simulation, modelling, etc., These applications are very helpful for students 

to remember the information correctly and enjoy the subject. AI in chemistry is being very helpful for students 

and teachers in multiple ways. [3–5]Chemistry is a theoretical subject requires remembering chemical formula, 

visualisation of molecules and its orientation. It also involves laboratory work. Students may not be 

comfortable or allergic to chemicals in laboratory activities. AI based virtual laboratories have helped to 

students to overcome such challenges. Secondly, students in rural areas may not have proper laboratory and 

other infrastructure facilities. [6]Teachers and schools are able to overcome this challenge with availability of 

AI virtual based laboratory or augmented videos. 

Science subject is always learnt with hands on activities. Students enjoy, learn and retain when they have 

hands on activities. Chemistry commonly deals with elements, symbols, atoms, molecules, carbon 

compounds, etc., for secondary and senior secondary classes. Students have a challenge in memorising 

elements and symbols of elements in the periodic table. Similarly, hydrocarbon in form of IUPAC 

nomenclature and knowing functional group is introduced to them. It is commonly observed that students 

make errors in writing chemical formula of compounds, writing names of compounds. Due to this a student 

may lose interest in the subject. In organic chemistry students deals commonly with hydrocarbon compounds. 

Students finds it difficult and confusing to remember.  

We used different AI based apps for learning and remembering common concepts of chemistry for example, 

symbols and valencies of elements, functional groups, naming of compounds and drawing of molecules. For 

this we used following apps: 

Periodic table: 

https://play.google.com/store/apps/details?id=com.whitesof.periodictable&hl=en_IN 

For periodic table there are many free online or offline apps that are available. They are easily downloadable 

and user friendly. Following are the images of the app we have used. 

 

 

 

 

 

 

[7]Fig.2: Periodic table page of the app.                                                            Fig. 3: General Properties of the element displayed in app. 

https://play.google.com/store/apps/details?id=com.whitesof.periodictable&hl=en_IN
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It gives entire periodic table, position of an element in periodic table, physical properties of every element 

and an image of the element. This was available at a single click and available on android phones so each 

student can use it either on phones or laptops. 

Chemical formula Quiz: 

 https://play.google.com/store/apps/details?id=marijndillen.chemicalformulasquiz&hl=en_IN 

This app acts as an assessment tool for students and teachers. Students can take up quiz and share the scores. 

Students can take up quiz for chemical formula for different elements. This helps students to learn and 

remember chemical formula, names and valencies of elements. 

 

 

 

 

 

 

 

 

 

 

 

 

 

IUPAC Nomenclature 

https://play.google.com/store/apps/details?id=com.nexm.iupacnomenclatureclassxii&hl=en_IN 

This app consists of nomenclature of compounds, learning reactions and reactions mechanisms. It is designed 

for senior secondary curriculum. It helps to learn and to revise the concepts easily for students. This app gives 

topic-wise information and practice questions for assessments. It act as a learning tool for students preparing 

competitive exams. 

 

 

 

 

 

 

 

[9]Fig. 5: Interface of IUPAC Nomenclature app 

https://play.google.com/store/apps/details?id=marijndillen.chemicalformulasquiz&hl=en_IN
https://play.google.com/store/apps/details?id=com.nexm.iupacnomenclatureclassxii&hl=en_IN
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Methodology 

In CBSE curriculum for class 9 atoms and molecules forms a part of science syllabus. In this topic students 

learn about symbols of elements, valencies and writing chemical formula using criss cross formula. Criss-

cross formula is a technique to write the chemical formulae. Students find it difficult in remembering the 

symbol of elements and valencies. They make errors in writing formulas of compounds and symbols of 

elements. Writing chemical formula also forms the base for class 10 science curriculum. So students need to 

be prepared thoroughly for the same. Teacher explains the concept for chemical formula in the class. Teacher 

conducts multiple sessions for writing chemical formula in class with traditional method. After teaching the 

concept and with multiple practice sessions students had difficulty in writing the formulas. In order to 

overcome this challenge student were asked to use the above mention apps for the same. In this students 

practice the formula using AI based apps. It is a quiz or game based app with AI assist. Each level have 10 

questions as user completes the level, a score is displayed and the next level opens up for students. It also 

shows the answer submitted is correct or incorrect.  In this quiz the level of questions are organised from 

simple to complex level. It also has competency based questions for the users. With regular practice it was 

observed that students performed better and they had better confidence in writing the chemical formulas.  

Similar activity was conducted for senior secondary students. For class 11 we tried focusing on practising 

IUPAC nomenclature and identifying functional groups of compounds using apps. Similar strategy is 

followed of first explaining the concept and then revising the same using apps. It turned out to be a positive 

activity for students. It helped them to remember the names and structures of the functional groups and could 

name the organic compounds. They could practice similar types of questions multiple times and helped in 

building the confidence. 

Discussions and Conclusions: 

The use of learning apps in a controlled manner gave a positive impact on the performance of the students. 

They could remember the name and formula of the compounds. They also share additional formulae learnt 

with the class. These apps provide some information about compounds like physical properties, chemical 

reactivity general applications, origin, etc. In a class of 35 students, initially around 70%students made error 

in writing chemical formula whereas with constant practice using app and self revision methods showed a 

gradual improvement in the performance of students. Students could share additional information like origin, 

physical, chemical properties, name of scientist who discovered the element, etc. Similarly in a class of 17 

students of class 11 65% of students showed a positive improvement in the IUPAC and functional group 

concept questions.  With the advancement of technology getting information is easier and faster but with a 

guided method we can educate the student community to reduce and stop the misuse of the technology. It 

helps them to solve their doubts with the help of AI support in the apps. These revision sessions turned out to 

be an learning experience, exploring, enjoying the subject for the students. 
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Fig. 6: Graphical representation of class 9 students’ 

 

 

 

 

 

 

Fig. 7: Graphical representation of class 11 students’ performance                              
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AI chatbots are increasingly becoming integral to the educational landscape, providing innovative 

solutions that enhance learning experiences and streamline administrative processes. These 

intelligent systems facilitate personalized learning, offer 24/7 support, and improve communication 

between students and educators. Chatbots can handle inquiries related to course details such as fees, 

syllabus coverage, and completion dates. By providing this information promptly, they build 

transparency and trust between educational institutions and families.  

As educational institutions increasingly embrace digital transformation, tools like Microsoft Copilot 

are emerging as powerful assistants for educators and students alike. Leveraging generative AI, 

Copilot enhances teaching and learning experiences through personalized content creation, 

streamlined administrative tasks, and real-time feedback. Microsoft Copilot is an AI-powered 

assistant integrated into Microsoft 365 applications such as Word, PowerPoint, and Excel allowing 

users to automate tasks directly within these applications. This integration makes it ideal for users 

who frequently switch between these tools, as it streamlines workflows without the need to transfer 

information between platforms. One of Copilot's standout features is its ability to provide footnotes 

for the information it presents. Each response includes citations that link back to the source of the 

data, enhancing credibility and allowing users to verify information easily. This transparency is 

invaluable for research purposes, making Copilot a more reliable tool compared to other chatbots 

that may not provide source references [1]. 

Copilot is powered by the Bing search engine, which provides it with access to real-time information 

from the internet. This capability allows Copilot to deliver up-to-date answers and insights on current 

events, trends, and data. For instance, if a student struggles with a particular subject, Copilot can 

recommend additional exercises or resources to aid understanding. Conversely, it can present more 

challenging materials to advanced learners, ensuring that all students remain engaged and motivated. 

Copilot also serves as a virtual tutor for students outside classroom hours. It can assist with 

homework, provide explanations for complex concepts, and offer step-by-step guidance on various 

subjects. This immediate support is particularly beneficial for students who may lack access to 

additional educational resources. By acting as a readily available source of help, Copilot reinforces 

learning and helps students grasp foundational concepts more effectively. 

Another critical aspect of Microsoft Copilot is its commitment to accessibility. The tool is designed 

with features that support students with disabilities, including voice commands and screen reading 

capabilities. This inclusivity ensures that all learners have equal access to educational resources and 
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support. Effective time management is crucial for academic success, and Microsoft Copilot provides 

tools that help students stay organized. With features such as task lists, reminders, and calendar 

integration, Copilot ensures that students never miss deadlines and can balance their academic 

responsibilities with extracurricular activities. Collaborative learning is essential for developing 

teamwork skills among students. Microsoft Copilot provides tools that facilitate collaboration on 

group projects, enabling students to work together seamlessly regardless of their physical location. 

With shared workspaces and real-time updates, students can collaborate effectively on assignments 

while receiving feedback from peers and teachers 

As a generative AI tool, Copilot can create new content based on existing data, making it particularly 

useful for educators who need to generate diverse teaching materials quickly [2]. It assists educators 

by automating routine tasks, generating lesson plans, quizzes, and personalized learning materials. 

Copilot significantly reduces lesson planning time by up to 40%, enabling educators to create 

comprehensive plans tailored to specific grade levels and subjects [1]. Educators can track student 

performance through built-in analytics features, allowing for timely adjustments to teaching 

strategies based on student engagement and outcomes [1][3]. For instance, Copilot facilitates 

collaborative projects by providing tools for real-time feedback and interactive learning experiences. 

This flexibility allows educators to tailor their teaching strategies to better suit the diverse needs of 

their classrooms.  

While other chatbots also contribute valuable functionalities in education, Microsoft's approach 

stands out due to its comprehensive support for lesson planning and real-time analytics. A survey 

was conducted on 50 teachers and 360 students in school on how Copilot are beneficial in education. 

According to the survey conducted if a student struggles with a specific topic, Copilot can suggest 

additional materials to help them improve, while also offering more challenging content for 

advanced learners. Copilot enhances students' capabilities by helping them in organizing data and 

creating visual representations like charts, making the research process more efficient. Copilot also 

helped to create study schedules and send reminders for upcoming assignments or exams. Teachers 

that used Copilot helped them to generate study materials that enhance retention of subject matter. 

As educational institutions continue to explore AI-driven solutions, tools like Microsoft Copilot are 

likely to play an increasingly central role in shaping modern educational practices. The integration 

of AI chatbots like Microsoft Copilot into education represents a significant advancement in how 

students learn and engage with educational content. By offering personalized support, ensuring 24/7 

availability for study assistance, promoting effective time management, streamlining 

communication, facilitating collaboration among peers, and improving administrative efficiency for 

educators, Copilot enhances the overall educational experience.As educational institutions continue 

to embrace technology in teaching and learning processes, tools like Microsoft Copilot will play an 

increasingly vital role in shaping the future of education. The ongoing evolution of AI in educational 

settings promises exciting opportunities for both teachers and learners alike. 
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Introduction to AI in Education 

Artificial Intelligence (AI) is revolutionizing various sectors globally, and education is no exception. 

In the Indian school education context, the integration of AI holds the promise of bridging gaps, 

enhancing learning experiences, and making education more inclusive and efficient. Let us explore 

the multifaceted role of AI in this field, focusing on its potential, challenges, and the road ahead. 

AI in education refers to the application of intelligent algorithms and systems to streamline teaching, 

personalize learning, and optimize administrative processes. In India, where educational resources 

are often unevenly distributed, AI can play a critical role in democratizing access to quality education 

and addressing systemic inefficiencies e.g. In Maharashtra, the government has partnered with 

Khan Academy to enhance math learning outcomes in government schools. Since 2021, this 

collaboration has focused on recreating Khan Academy's math content—comprising 700 

videos, articles, and practice exercises—in Marathi. These resources are accessible on the 

SCERT Maharashtra website and Khan Academy's platform, enabling students to learn in their 

native language. The initial phase targeted the implementation of a personalized math learning 

environment across 488 schools, benefiting over 100,000 learners in the state.  

Popular areas where AI is integrated: 

1. Personalized Learning: India’s one-size-fits-all approach often leaves behind students with 

diverse learning abilities. AI can offer tailored learning paths based on individual needs. 

Example: Platforms like BYJU’S and Embibe use AI algorithms to adapt lessons to the pace 

and understanding level of students. 

2. Teacher Shortages: With many rural schools lacking sufficient qualified teachers, AI can fill 

this gap by providing interactive and intelligent tutoring systems e.g. In a pilot program in 

Uttar Pradesh, AI-powered chat- bots provided basic English lessons in schools with no 

full-time English teacher, significantly improving language skills over a year. 

3. Assessment Overhaul: AI-driven systems can offer real-time, unbiased assessments, reducing 

the dependency on traditional, often rigid evaluation methods endowed with limitations in 

human interactions. 
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Curriculum Updates: AI can assist in modernizing curricula by analyzing global educational trends 

and adapting them to Indian contexts e.g. The CBSE’s collaboration with Microsoft to introduce AI 

in school curricula reflects this trend. Recent developments in Indian schools further highlight AI’s 

growing influence. In Uttar Pradesh, the government has initiated a project to introduce an AI 

curriculum in schools. In collaboration with the Commonwealth Educational Media Centre for Asia 

(CEMCA), they are developing a curriculum for AI in early education, aligning with India's "AI for 

All" initiative, which emphasizes inclusion and empowerment. Shell India has also launched AI-

powered educational technology initiatives to strengthen STEM education, expanding its NXplorers 

program to more schools. Additionally, "Shalu," a humanoid 

robot created by a Kendriya Vidyalaya teacher, has been 

included in the Artificial Intelligence syllabus for class 9 by 

the CBSE and in the computer science syllabus for class 6 by 

Kendriya Vidyalaya Sangathan. 

 

 

Specific functional Capacity of AI 

AI systems in education serve following purposes in brief: 

• Adaptive Learning Platforms: Tools like intelligent tutoring systems adapt content difficulty 

based on a student’s progress e.g. A Delhi-based school implemented an AI-powered app for 

science learning, and 70% of students reported a better understanding of complex concepts like 

Newton’s laws. 

• Predictive Analytics: AI predicts student outcomes and potential dropouts, enabling timely 

selective interventions. 

• Language Processing: With India’s multilingual diversity, AI-powered translation tools can 

bridge language barriers, ensuring wider reach. 

• Administrative Automation: Automating tasks such as attendance, grading, and resource 

management allows educators to focus on teaching. 

Understanding the black-box; Backend Working of AI Modules: 

i. AI modules in education rely on data collection, machine learning algorithms, and feedback 

loops.  

ii. Data Collection: Gathering data on student interactions, test scores, and learning preferences.  

iii. Machine Learning: Algorithms analyze patterns and adapt learning material to student 

requirements. 

iv. Feedback Mechanisms: Continuous input from users refines the AI’s accuracy and 

effectiveness. 

v. Cloud Integration: Centralized platforms store and process vast datasets, ensuring accessibility 

and scalability. 



37 

 

Comparative Analysis: Using vs. Not Using AI in Coming Years 

Aspect With AI Without AI 

Learning Outcomes Personalized, skill-oriented growth Uniform, often outdated methods 

Inclusivity Broader reach, language diversity Exclusion of underserved 

communities 

Efficiency Streamlined processes and real-time 

feedback 

Time-intensive traditional 

systems 

Teacher Support Enhanced support and resources Overburdened educators 

Global 

Competitiveness 

Curriculum aligned with global 

standards 

Lagging behind in educational 

innovation 

 

Threats Using AI in Education 

While AI has transformative potential, it also poses risks: 

1. Data Privacy: Handling sensitive student information requires robust security measures to 

prevent misuse e.g. In 2023, a data breach involving an AI-powered educational platform 

exposed sensitive student data, highlighting the need for stringent cyber-security. 

2. Equity Concerns: Schools in underprivileged areas may lack the infrastructure to implement AI 

effectively e.g. A government school in Bihar faced challenges in sustaining an AI program due 

to unreliable internet access. 
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3. Dependency Risks: Over-reliance on AI tools might diminish the role of human educators, 

adversely affecting the teacher-student relationship. 

4. Bias in Algorithms: AI systems can perpetuate biases present in training data, leading to unfair 

outcomes. 

Upcoming Developments in AI for Education 

The future of AI in education is promising, with advancements like: 

1. AI Tutors: Systems capable of providing near-human tutoring experiences. 

2. Immersive Learning: Integration of AI with AR and VR for experiential learning e.g. Schools 

in Bengaluru are testing AI-driven AR modules for subjects like geography, allowing students 

to virtually explore different terrains. 

3. Emotion AI: Tools to detect and respond to students’ emotional states, enhancing engagement. 

4. National AI Policies: India’s government is investing in AI research and development to 

promote equitable and quality education across the country. 

Concluding remarks 

Artificial Intelligence has the potential to reshape Indian school education by addressing its existing 

gaps and enhancing the quality of learning. However, its success hinges on ethical implementation, 

adequate infrastructure, and policies that prioritize inclusivity. As India strides into the AI era, a 

balanced approach combining technological innovation with human oversight will be key to 

ensuring its benefits are realized by all. 
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I. Introduction  

The rapid advancement of artificial intelligence (AI) technologies has begun to reshape various 

facets of society, particularly in the realm of education. As the educational landscape evolves, the 

integration of AI promises to enhance learning experiences, personalize instruction, and support both 

educators and students in unprecedented ways. Emerging applications, such as intelligent tutoring 

systems and AI-driven analytics, facilitate a more responsive educational environment that adapts 

to individual learning styles and paces. In this context, educators are increasingly equipped with 

sophisticated tools that can identify student needs, track progress, and provide tailored resources, 

ultimately fostering an inclusive classroom dynamic. However, while the potential benefits of AI in 

education are significant, they also raise critical questions regarding equity, privacy, and the role of 

human interaction in the learning process. This essay will explore these multifaceted implications, 

underscoring the importance of thoughtfully integrating AI into educational systems.  

A. Overview of artificial intelligence and its growing role in various sectors, 

including education.  

The integration of artificial intelligence (AI) in various sectors reflects its transformative potential, 

particularly in education. As educational institutions increasingly recognize the benefits of AI, they 

begin to enhance personalized learning experiences and streamline administrative processes. AI can 

analyze student data to identify learning patterns, thereby facilitating tailored curricula that cater to 

individual needs. This capability not only improves academic outcomes but also fosters greater 

student engagement. Furthermore, the use of AI in education aligns with broader trends observed 

across industries, where AI serves to improve efficiency and effectiveness within existing 

frameworks. For instance, findings suggest that AI can glean insights from large datasets, thus 

revealing connections that may go unnoticed by traditional methods (Babuta et al.). As the education 

sector moves towards a more data-driven approach, ongoing assessment of privacy and ethical 

implications becomes crucial to maintain a balance between innovation and student rights 

(Britchenko et al.).  

II. Enhancing Personalized Learning  

The integration of artificial intelligence (AI) in education significantly enhances personalized 

learning by tailoring educational experiences to individual student needs and preferences. AI 

algorithms can analyze vast amounts of data related to students’ learning habits, strengths, and 

weaknesses, allowing for the development of customized learning paths that facilitate engagement 

and mastery. For instance, intelligent tutoring systems leverage AI to provide real-time feedback 

and adapt content, ensuring that students receive support suited to their unique learning profiles. 
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Moreover, as demonstrated in recent research, students have reported increased productivity and 

satisfaction from using AI tools, which not only assist in learning but also foster a more interactive 

educational environment (Chan et al.). The successful application of AI in personalized learning 

holds the potential to revolutionize education, driving improved outcomes while addressing the 

diverse learning needs of students (Gulfisha Tarannum). 

 

Fig – 1: The chart displays the implementation and feedback percentages associated with various 

educational technologies, highlighting areas such as Intelligent Tutoring Systems, student feedback 

regarding productivity and satisfaction, and the effectiveness of customized learning paths. Each 

bar represents the percentage of implementation or feedback received for the respective 

subcategory, helping to visualize the impact and adoption of these technologies in educational 

settings.  

A. The impact of AI-driven adaptive learning systems on student engagement 

and achievement.  

The implementation of AI-driven adaptive learning systems has significantly transformed 

educational landscapes by enhancing student engagement and achievement. These systems utilize 

advanced algorithms to tailor educational experiences to individual learners, effectively addressing 

their unique needs and learning styles. By analyzing data such as interaction patterns and academic 

performance, AI identifies at-risk students, enabling timely interventions and personalized feedback 

that fosters a deeper connection to learning. Furthermore, such adaptive technologies not only 

improve academic success but also contribute to emotional well-being by assessing students 

emotional states and adapting content accordingly (Barrasa et al.). As research indicates, leveraging 

techniques such as machine learning can increase engagement by creating immersive learning 

environments, thus motivating students more effectively (Mohd Yousuf et al.). However, challenges 
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related to data privacy and ethical implications must be addressed to ensure these systems 

responsible and beneficial use within educational processes. Overall, AI-driven adaptive learning 

systems hold tremendous potential for personalizing and enriching the educational experience.  

III. Automating Administrative Tasks  

The integration of artificial intelligence (AI) into educational settings is revolutionizing the 

management of administrative tasks, enhancing efficiency and reducing faculty stress. One 

significant application is the use of AI-powered bots that automate processes such as gathering and 

organizing student results. This not only streamlines the workload but also ensures accurate data 

management, which is essential for compliance with accreditation requirements, such as those 

mandated by the National Academic Audit Council (NAAC) and the All India Survey on Higher 

Education (AISHE) (Nandini et al.). Furthermore, AI technologies can personalize learning 

experiences and optimize time management through intelligent scheduling and task management, 

which ultimately supports students in navigating their academic demands (Jan et al.). By alleviating 

the burden of administrative responsibilities, educators can focus more on teaching and fostering 

meaningful interactions with students, thereby creating a more engaging and effective learning 

environment.  

 

Task Time Saved 

 (Hours/Per Term)  

Percentage 

Automation  

Source  

Enrolment Management  50 70 EdTech Magazine  

Grading Assignments  20 80 Inside Higher Ed  

Scheduling  40 75 Educause Review  

Data Analysis for 

Student Performance  

30 60 Journal of Educational 

Technology & Society  

Communication with 

Students  

15 50 The Chronicle of Higher 

Education  

 

The role of AI in streamlining administrative processes and reducing the workload for educators.  

The integration of artificial intelligence (AI) in educational settings significantly enhances 

administrative efficiency, thereby alleviating the burdens educators face. By automating routine 

tasks such as grading assignments, scheduling, and managing student records, AI enables teachers 

to redirect their energy toward more impactful educational activities, such as personalized 

instruction and engagement with students. The findings presented within the realm of AI adoption 

highlight not only the challenges associated with implementation but also the substantial 

opportunities AI presents to revolutionize educational practices (Agarwal et al.). Moreover, tools 
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like ChatGPT illustrate how generative AI can provide tailored feedback and support, enriching the 

teaching and learning experience (Banihashem et al.). As educational institutions increasingly 

recognize the potential of AI to streamline these processes, they are paving the way for a more 

efficient educational landscape that empowers educators while fostering a dynamic learning 

environment for students.  

IV. Conclusion  

In conclusion, the integration of artificial intelligence in education presents a transformative 

opportunity that extends beyond mere technological enhancement. As the educational landscape 

evolves to meet the demands of a post-industrial society, it becomes imperative to harness AIs 

potential to foster personalized learning experiences that cater to diverse student needs. The 

alignment of AI with contemporary educational goals emphasizes the urgency for systemic 

innovation, reflecting the crucial role technology plays in bridging the gap between current teaching 

methodologies and future lifelong learning paradigms (Bărbat et al.). Furthermore, the application 

of AI in language acquisition exemplifies its capability to significantly enhance communication 

skills among learners, transforming traditional practices into dynamic, interactive environments 

(Fitriani et al.). By embracing these advancements, educators and institutions can not only improve 

learning outcomes but also prepare students to thrive in an increasingly complex world, ultimately 

reshaping the future of education itself.  

A. Summary of the benefits and challenges of integrating AI in education and its 

future implications.  

The integration of artificial intelligence (AI) in education presents a complex interplay of significant 

benefits and formidable challenges that shape its future implications. On one hand, AI enhances 

personalized learning experiences, allowing educators to tailor instruction based on individual 

student needs, thereby fostering engagement and improving academic outcomes. Moreover, 

automation of administrative tasks can alleviate the workload on teachers, permitting them to 

dedicate more time to direct student interaction. However, the challenges are substantial; issues such 

as data privacy, algorithmic bias, and the potential depersonalization of education pose serious 

concerns. Furthermore, the disparity in access to technology may exacerbate existing inequalities 

within educational systems, limiting the positive impact of AI. As the role of AI in education 

evolves, it is crucial to carefully navigate these challenges while maximizing its potential to enrich 

the learning environment and promote equitable access to quality education. 
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Introduction 

Artificial Intelligence (AI) is rapidly revolutionizing various sectors, including education. In 

schools, AI has the potential to enhance teaching and learning by personalizing educational 

experiences, fostering critical skills, and addressing individual learning needs. However, its most 

profound impact could lie in transforming traditional assessment practices.  

 Current Assessment Challenges 

Traditional assessment systems have long relied on rote memorization and standardized testing. 

While these methods aim to measure academic performance, they often fail to capture the holistic 

development of students or assess their real-world competencies. Key limitations include: 

Focus on Memorization prioritizing recall and discourages creativity and problem-solving. 

Limited actionable insights Feedback for improvement, leaving students unaware of their specific 

strengths and weaknesses. 

One-Size-Fits-All Approach, failing to address the diverse learning styles and paces of students. 

Neglect of Skills such as collaboration, creativity, and adaptability—vital for the 21st century. 

As education evolves to prepare students for a complex, technology-driven world, assessment 

methods must also change to evaluate a broader range of competencies and foster lifelong learning. 

Mastery Learning in an AI-Enabled World 

Unlike traditional systems that advance students based on age or grade, mastery learning prioritizes 

individual readiness. Mastery learning is an educational philosophy emphasizing the importance of 

students achieving a high level of understanding before progressing to the next topic. AI can 

significantly enhance mastery learning by addressing its implementation challenges, such as 

personalized pacing and targeted feedback. Key AI-driven contributions include: 

1. Personalized Feedback: AI systems analyze individual student performance and provide instant, 

tailored feedback. For example, intelligent tutoring systems might identify specific areas where 

a student struggles in reading or math and offer remedial exercises. 

2. Adaptive Learning Pathways: Platforms powered by AI can adjust content difficulty and 

sequencing based on a student’s progress, ensuring they master foundational skills before 

moving forward. 
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3. Data-Driven Insights: AI collects and analyses data on learning behaviours, enabling teachers 

to make informed decisions about instructional strategies. 

By promoting mastery learning, AI empowers students to build a strong knowledge base, fostering 

confidence and long-term retention. 

 Competency-Based Assessment 

Competency-based assessments evaluate students on their ability to apply knowledge and skills in 

real-world contexts. Unlike traditional methods that emphasize theoretical knowledge, competency-

based assessments focus on demonstrable outcomes. AI can transform competency-based 

assessments through real-time, dynamic evaluation methods. Key advantages include: 

1. Real-Time Feedback: AI-powered tools provide immediate insights into student performance, 

allowing for continuous improvement. 

2. Project-Based Assessment: AI systems can analyze complex project-based tasks, evaluating 

factors such as creativity, collaboration, and problem-solving. 

3. Skill Mapping: AI-driven dashboards map student competencies against learning objectives, 

identifying gaps and suggesting personalized interventions. 

For instance, an AI tool might assess a student’s programming project by evaluating not only the 

code’s functionality but also its efficiency, clarity, and innovation. 

Fostering 21st-Century Skills 

Critical thinking, creativity, collaboration, and communication are essential skills for thriving in the 

modern world. These skills enable students to adapt to changing circumstances, solve complex 

problems, and work effectively with diverse teams. AI supports the development of 21st-century 

skills through innovative educational approaches: 

1. Simulation Platforms: Tools like PHET Interactive Simulations provide virtual environments 

for hands-on learning, enabling students to experiment, hypothesize, and refine their 

understanding. 

2. Collaborative Technologies: AI-powered platforms facilitate group projects by coordinating 

tasks, monitoring contributions, and fostering peer-to-peer learning. 

3. Problem-Solving Scenarios: AI creates immersive scenario-based learning experiences where 

students must apply critical thinking to resolve challenges. 

For example, a science class using an AI-powered simulation might explore the impact of 

environmental policies on ecosystems while requiring students to analyse data collaboratively and 

make decisions based on their findings. 

AI-driven Tools Supporting Progress  

1. Reading Progress help monitor students' reading fluency by providing real-time feedback on 

pronunciation and comprehension. This immediate feedback allows educators to tailor 

interventions that enhance literacy skills while promoting self-directed learning among students. 
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2. Speaker Progress focuses on developing speaking skills through interactive platforms that 

assess verbal communication abilities. By analyzing speech patterns and providing constructive 

feedback on clarity and coherence, these tools empower students to improve their 

communication skills—an essential component of 21st-century education. 

3. Math Progress leverage adaptive algorithms that adjust problem difficulty based on individual 

performance levels. By continuously assessing student capabilities in mathematics through 

personalized practice sessions and instant feedback mechanisms, these tools promote mastery 

in mathematical concepts while fostering critical analytical thinking necessary for problem-

solving. 

4. Search Coach is an innovative tool designed to enhance digital literacy among students by 

teaching them effective online research strategies. It guides learners in evaluating sources for 

credibility while helping them identify misinformation or disinformation prevalent online—

skills crucial for navigating today’s information-rich environment. 

 Ethical Use of AI 

As we integrate AI into education systems worldwide, it is imperative that we educate students about 

ethical considerations surrounding its use: 

1. Strategic Use of AI: Students should be trained to leverage AI tools strategically—

understanding when to rely on technology versus human judgment. 

2. Ethical Awareness: Educating learners about ethical implications helps them recognize biases 

inherent in algorithms while encouraging responsible usage aligned with societal values. 

3. Critical Analysis Skills: Students must develop critical analysis skills that enable them to discern 

misinformation from credible information sources generated by AI systems. 

4. Identifying Biases: Instruction should focus on identifying biases within both content generated 

by AI tools as well as potential biases present within the algorithms themselves—ensuring that 

future generations approach technology with a discerning mindset. 

Conclusion 

AI is not merely a technological advancement but a transformative force capable of reshaping 

education by enabling mastery learning, competency-based evaluation while fostering essential 21st-

century skills aligned with India’s progressive educational policies including NEP 2020, NCRF and 

PARAKH. To fully realize this potential, schools must invest in infrastructure train educators 

effectively integrate these tools pedagogically promote equitable access resources. 

As we embrace possibilities offered by artificial intelligence within education, it remains imperative 

we uphold ethical considerations surrounding data privacy algorithmic bias ensuring technology 

serves as an enabler fostering inclusivity innovation. By doing so, we prepare our future generations 
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not only for academic success but also meaningful contributions within rapidly evolving global 

landscapes.  

In conclusion, equipping students with strategic analytical ethical frameworks surrounding artificial 

intelligence empowers them navigate complexities responsibly while harnessing its potential 

positively shaping their futures. 
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Abstract 

This project explores the use of Artificial Intelligence (AI) as an innovative approach to teaching 

Accountancy to 11th and 12th grade students. The aim 

 is to make the teaching process more effective, engaging, and personalized, ultimately leading to 

improved student performance and comprehension of accounting concepts. Through a combination 

of AI tools such as chatbots, interactive learning systems, and predictive analytics, this project 

analyses how  

AI can enhance the learning experience by catering to individual learning paces and styles. The 

report presents the findings from a case study conducted across multiple schools, demonstrating the 

impact of AI-driven education on student scores, engagement, and understanding of complex 

accountancy topics. 

Keywords 

Artificial Intelligence (AI), Accountancy Education, 11th and 12th Grade Students, Personalized 

Learning, Teaching Effectiveness, Student Performance, Educational Technology, AI Tools in 

Education, E-learning 

Introduction 

In recent years, Artificial Intelligence (AI) has revolutionized various sectors, including education. 

AI-powered tools offer a unique opportunity to enhance teaching methodologies and cater to the 

diverse learning needs of students. Accountancy, being a subject that involves complex concepts 

and problem-solving, requires a teaching approach that simplifies these concepts while engaging 

students. Traditional methods often struggle to provide personalized learning experiences, which 

may lead to disengagement or poor comprehension. The introduction of AI in Accountancy 

education can bridge this gap by offering tailored lessons, interactive platforms, and instant feedback 

mechanisms. This study investigates how the application of AI tools in teaching Accountancy to 

11th and 12th grade students can improve their academic performance and make the learning process 

more effective. Accountancy is a subject that requires both theoretical understanding and practical 

application of financial concepts. In the context of 11th and 12th-grade education, students often 

struggle to grasp complex accounting principles due to the abstract nature of the subject. Traditional 

teaching methods may not always cater to the varied learning styles of students. Recent 

advancements in Artificial Intelligence (AI) offer new possibilities in enhancing teaching methods. 
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AI-driven tools can offer personalized learning experiences, real-time feedback, and adaptive 

assessments, which can lead to better understanding and improved performance. This research 

explores the potential benefits of integrating AI in teaching accountancy to 11th and 12th-grade 

students, focusing on how AI can make the learning process more effective and improve student 

scores 

Literature Review 

Several studies have highlighted the effectiveness of AI in educational settings. AI-based 

applications have been successfully utilized in various subjects, including mathematics, science, and 

languages, to create more interactive and adaptive learning environments. For instance, a study by 

Smith & Johnson (2021) found that AI tutors significantly improved student performance in 

mathematics by providing real-time feedback and adjusting content based on individual learning 

speeds. 

In the context of Accountancy education, research by Taylor & Lee (2019) indicates that the 

introduction of AI tools such as automated grading systems and adaptive learning platforms helped 

students grasp accounting principles more effectively. AI-powered systems provide immediate 

clarification on student doubts, which is often not possible in traditional classroom settings. 

Further studies (Zhang & Wang, 2022) have shown that AI's ability to personalize lessons according 

to the student’s progress leads to higher engagement levels and improved understanding of complex 

topics. AI-based systems are also capable of diagnosing learning gaps and addressing them with 

appropriate interventions, helping students improve at their own pace 

Methodology Used 

This research adopts a mixed-method approach combining both qualitative and quantitative data 

collection methods. The study is conducted in two phases: the first phase involves the integration of 

AI tools into the Accountancy curriculum, while the second phase focuses on evaluating the 

effectiveness of these tools on student performance. 

1. AI Tools: The AI tools used include interactive chatbots, intelligent tutoring systems, and e-

learning platforms with automated feedback mechanisms. 

2. Teaching Approach: Traditional lectures are supplemented with AI-driven tools that provide 

personalized problem sets, quizzes, and real-time feedback. 

The research design focuses on comparing student performance before and after the introduction of 

AI-based teaching methods. 

Data Collection Method 

Data is collected using both qualitative and quantitative methods: 

1. Quantitative Data: 

• Pre-test and post-test scores of students in Accountancy. 



50 

• Attendance and participation rates. 

• Improvement in grades over a period of three months. 

2. Qualitative Data: 

• Student feedback on the AI tools used for learning. 

• Teacher observations regarding student engagement and understanding. 

• Interviews with students to gauge their perception of the AI learning experience. 

Data Analysis Method 

1. Quantitative Data: 

• Statistical methods such as paired t-tests are used to compare student performance before and 

after the AI intervention. 

• Regression analysis is performed to assess the correlation between AI usage and student 

performance. 

2. Qualitative Data: 

• Thematic analysis is used to analyze the feedback and interview data. 

• Categories such as engagement, satisfaction, and perceived usefulness of AI tools are identified 

from the qualitative responses. 

Qualitative Data 

• Student Feedback: Students reported that the AI tools made learning Accountancy more 

enjoyable and less intimidating. They appreciated the ability to work through problems at their 

own pace and the instant feedback that helped them correct mistakes. 

• Teacher Observations: Teachers noted that AI systems helped identify students' weaknesses 

more quickly, allowing them to provide targeted interventions. Teachers also mentioned that AI 

tools alleviated the pressure of grading and allowed them to focus on more complex teaching 

tasks. 

Quantitative Data 

The statistical analysis confirms that AI tools significantly improved student scores in Accountancy. 

The paired t-test results indicated a statistically significant difference in student performance before 

and after using AI tools (p < 0.05). Additionally, regression analysis revealed a strong positive 

correlation between AI tool usage and improved student scores. 

Ethical Consideration 

The study adheres to ethical guidelines to ensure the confidentiality and well-being of all 

participants. Informed consent is obtained from both students and teachers before they participate in 

the study. Additionally, students’ personal data and test results are anonymized to ensure privacy. 

The use of AI tools is transparent, and participants are informed about the nature of the tools and 

their purpose in the study. 
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Tabular Analysis 

Table 1: Pre-test and Post-test Results Comparison 

Student Pre-test Score (%) Post-test Score (%) Improvement (%) 

A 65 82 +17 

B 58 74 +16 

C 72 88 +16 

D 50 70 +20 

E 60 79 +19 

 

Table 2: Student Engagement Level 

Engagement Indicator Before AI Tools         After AI Tools 

Attendance (%)                                        85                92 

Participation (%)          60                80 

Feedback Submission (%)          50                70 

 

Discussion 

The introduction of AI tools in teaching Accountancy has resulted in significant improvements in 

student performance, as evidenced by the increase in post-test scores. The quantitative analysis 

shows that all students demonstrated a notable improvement in their grades, suggesting that AI-

based learning environments are conducive to better understanding and retention of accounting 

concepts. 

The qualitative data also indicates that students found the AI tools engaging and helpful. Many 

students reported that they felt more confident in their ability to solve accounting problems due to 

the instant feedback provided by the AI systems. Teachers noted that AI tools allowed them to spend 

more time on individualized instruction, focusing on students who required additional support. 

Moreover, the increased participation and higher engagement levels demonstrate that AI can 

transform the traditionally rigid teaching model into a more dynamic and interactive one. This can 

lead to improved learning outcomes and greater student satisfaction. 

Conclusion 

The use of AI in teaching Accountancy to 11th and 12th grade students has proven to be a highly 

effective approach in improving student performance and engagement. The personalized learning 

experiences provided by AI tools have not only enhanced the students' understanding of complex 

accounting principles but also motivated them to participate actively in their learning process. The 
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findings suggest that AI can play a crucial role in reshaping education by making learning more 

accessible, efficient, and tailored to individual needs. Future research could focus on further 

exploring the long-term effects of AI in education and its application to other subjects. 
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Abstract 

With its unlimited potential to automate and personalize learning, Artificial intelligence (AI) has 

already started revolutionizing the education sector. The application of AI tools to enhance school- 

level science education is explored in this paper. Teachers can improve the engagement and 

understanding of each student by developing a personalized and interactive learning environment 

with the help of AI. 

Introduction 

A science classroom should be an interactive learning environment where students are encouraged 

to ask questions and think beyond the content of textbooks. Science teachers include practical 

activities and laboratory experiments in their lesson plan to teach the concepts in an efficient and 

interesting way. The lesson plan and strategy should be developed such that they create curiosity in 

young minds about different phenomena related to physical, chemical, and biological universe. But 

school science teachers face some challenges in creating the desired learning environment. 

1.1  Challenges faced by educators in teaching science  

Some of the key challenges faced by science teachers are listed below: 

• Insufficient resources to conduct hands-on activities and experiments. 

• Different learning needs and interests of students. 

• Limited time frame to complete the curriculum which leaves little room for activity- based 

learning. 

• Difficulties in creating assessments which test the understanding of students in theoretical 

concepts as well as practical applications. 

• Constraints of time and proficiency in creating engaging content and designing relevant activities. 

These challenges can be overcome by incorporating AI into the teaching strategy of science subject. 

According to the National Education Policy of India 2020 (NEP 2020), “new technologies involving 

artificial intelligence, machine learning and other forms of educational software and hardware will 

not just change what students learn in the classroom but how they learn”. A study was conducted by 

TeamLease Edtech, titled "Revolutionising Classrooms: The Impact of Generative AI on the Future 

of Education," which surveyed over 6,000 educators across India including school teachers. The 

report shows that 64.87% of educators recognise the ability of AI to transform learning experiences 

and personalise education. This paper explores some easy and effective AI tools which can help 

science educators to create more efficient learning experience for students. 
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Using AI in teaching Science 

By integrating AI- powered resources in science education, school teachers can provide more 

effective learning experience for the students. AI has the capability to transform a conventional 

science classroom into a personalized and engaging platform where the quality of education can be 

improved by making the students understand the concepts, apply them in the real world and also 

develop the 21st century skills. AI- integrated teaching methods which can be used by teachers were 

explored and the most relevant tools are discussed below. 

• Increase student engagement 

Virtual labs and interactive simulations powered by AI can be used to make the concepts easier to 

understand. Interactive simulation platforms like PhET, Vlabs and PraxiLabs provide simulations 

for several important science topics which include physics, chemistry and biology. PhET provides 

an activity sheet linked to the simulation experiment which helps the teacher to do personalized 

assessment of the student’s knowledge acquired by the simulation.  

AI integrated platforms like Scratch can be used to create your own interactive games linked to 

different science concepts. 

 

Fig 1: Power point with Copilot 

Animations and good quality content can be created with the help of Microsoft Office powered with 

the AI powered assistant, Copilot (fig.1). Generative AI models like Google Gemini, Canva AI and 

Adobe AI can create pictures based on the description given by the user which can be used to develop 

the content. 

• Design more efficient lesson plans 

AI models like OpenAI’s ChatGPT, Copilot, Khanmigo etc can be used to create detailed lesson 

plans, which align with a specific curriculum, based on the prompt and the teacher can even 

personalize it for students having different levels of understanding.  
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Each topic can be started with a lesson hook to make the students inquisitive. For example, 

Khanmigo is a helpful tool to plan compelling lesson starters. It can also aid in creating discussion 

prompts for any topic. Lesson content can even be linked to the common interests of a classroom to 

make the learning process more interesting. (Figure 2) 

  

Fig 2: Link lesson content with students interests using Khanmigo 

• Create assessments and assignments 

Quizziz and different prompt-based AI platforms can be used to create assessments based on the 

topic and grade. Questions based on both theoretical concepts and applications can be used to assess 

the scientific knowledge of students. Multiple choice quizzes will include personalized messages 

about the option chosen by the student and step by step solution for each wrong answer along with 

the brief note about the misconception or mistake. Teachers can choose or modify these questions 

created by the models. These models can even recommend the assignment which the students should 

work on next. Detailed grading rubrics also can be generated with the help of AI.  

• Refresh the content knowledge of teachers 

It is necessary for teachers who teach a subject in the same grades for several years to refresh and 

update their subject knowledge. For this, AI platforms like Khanmigo have developed tool kits which 

help the educator to refresh the knowledge by initiating a discussion with the chatbot or by 

attempting a quiz on the relevant topic that needs to be revised. Educators can also make use of the 

assessments created with the help of different AI platforms which categorize it into different levels 

based on the subject knowledge of the user. 
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Conclusion 

Integrating AI tools in teaching methodology of science can make the learning environment 

engaging and generate curiosity in the students. It can link the theoretical concepts with real life 

applications and interactive simulations. AI tools can also save time of educators by assisting them 

with notes, lesson plans, assessments and assignments. But it is crucial to remember that AI 

generated content can sometimes be incorrect and hence, teachers need toverify the data before 

proceeding to the next step. Teachers should be experts and use AI only as a toolkit to assist them. 
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Synopsis 

The paper provides a glimpse of the various elements, processes and examples of HI & AI without 

getting into details of many technical words used as the main focus is on use of ChatGPT for science 

education. Large Language Model (LLM) has been briefly discussed to appreciate the technique and 

its Limitations and challenges. Personal experience with help from ChatGPT for lesson plans & Lab 

experiments have been provided to assist in use of ChatGPT. Finally certain cautionary notes have 

been added. 

Introduction 

AI and in particular ChatGPT has captured the imagination of all the professionals with its 

capabilities to provide fast answers on diverse subjects from vast sources of information available 

on the cloud. As a student & mentor of STEM, the experience is mind boggling and therefore thought 

it appropriate to share my experiences with you. These are more in line with an experiment rather 

than a learned discourse. I intend to describe a few applications oriented observations in this paper 

which is likely to overcome the mystery of AI & ChatGPT 

Brief Introduction of AI 

What is AI: 

Artificial Intelligence (AI) is defined as a "Branch Of Computer Science that Focuses on Creating 

Systems or Machines Capable of Performing Tasks that Typically require Human Intelligence." 

Examples of AI are listed below for better understanding: 

1. SELF DRIVING CARS, 

2. AI POWERED DIAGNOSTIC TOOLS ASSIST DOCTORS 

3. AUTOMONOUS ROBOTS 

4. AI LANGUAGE TOOLS LIKE CHATGPT 

5. AI GENERATED ART & MUSIC 

6. SERVICE BOTS ADJUST RESPONSE TO USER'S EMOTIONS 

7. AI SYSTEMS PERSONALIZE RECOMMENDATIONS BASED ON USER BEHAVIOUR 

8. AI POWERED FINANACIAL SYSTEMS MAKE INVESTMENT DECISIONS 

9. AI SYSTEMS THAT OPTIMIZE THEIR ALGORITHS OVER TIME 
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10. Hiring programs desiged to avoid Discriminatory practices 

Elements & Processes of HI & AI 

The following tables shows the tasks that Human intelligence (HI) performs and its corresponding 

tasks by Artificial Intelligence (AI) and the various factors that determine the HI & AI performance. 

 

Progression of AI: 

AI is expected to progress very soon from a simple Q - A activity like 

a) draw an itinerary for a travel 

b) to perform Action like making Travel & Hotel bookings and providing alternate solutions in case 

your preferences are not available. 

c) It will soon act as an Agent for you who will collect the required information and provide total 

solutions. 

d) This will be a major change as all the advertisements will start getting directed to the Agent rather 

than You through audio & visual media. 

AI will then become a true Personal Assistant and will take decisions on your behalf.  

This shift of power is what experts are worried about as ethical questions will begin to arise. 



59 

As Yuval Noah Harari, the famous historian says "AI is the first technology in history which is not 

a tool but an Agent. It could actually make decisions by itself. It can invent new ideas by itself." 

At current stage, AI is an extremely powerful tool which can be used by any teacher/parent to 

improve the delivery of education and to avoid obsolescence. It is as simple as like learning to drive 

a car without knowing the technology used. 

Understanding ChatGPT 

ChatGPT was launched in Mar 2023 and in June 2023, I was prompted by my son, a computer 

engineer, to look at the new boy on the block 'ChatGPT'. With a view to gauge the 3D features (L-

W-D), I put up questions on Indian actors, film-classical music, Indian philosophy of Dwait-Adwait 

vad. The responses were surprisingly accurate as at that time I believed that it may not have been 

trained about Indian systems so much. During these posts, I posed a question to ChatGPT, ‘What do 

you think of Indian film music’. The very first sentence in its reply was ‘As a ‘language model AI’, 

I do not have personal opinions’. Then it described the characteristics of Indian film music. It was 

evident that ChatGPT ‘cannot think’. 

This was followed by another question ‘How does language modelling work’ and another ‘Can you 

explain with an example’. Some of the key ideas from his reply and other sources, in brief are in the 

following notes. 

Language Modelling (LM) 

• Language modelling (LM) main task involves predicting the next word or token in a sequence of 

words given the context of the previous words. 

• It aims to capture the underlying patterns, structure, and probability distribution of a language. 

(For example, Light has two meanings, opposite of dark and also opposite of heavy. Such a 

difference is identified using the context.) 

• This is called ‘tokenization’ and requires training on vast amount of text from books, articles, 

websites etc. Larger the data set, better the performance. 

• LM has its own optimization processes, evaluation and scoring to minimize errors. 

• LM is a fundamental task in natural language processing (NLP). 

(NLP bridges the gap between human language and machine understanding; This is necessary for 

computers to process, analyze and make meaning from vast amount of data from NL. It depends on 

various techniques like statistical modelling, machine learning, deep learning and linguistic rules.) 

• LM provide a foundation for many NLP tasks by capturing the statistical and structural properties 

of language, enabling the generation of coherent and contextually relevant text. 

Thus, ChatGPT is a Large Language Model (LLM) that uses techniques for conversation with 

humans and for Q-A on diverse subjects. 
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GPT explained: 

GPT is abbreviation for Generative Pre-trained Transformer which in simple terms means that it is 

a Generative AI tool which responds to 'prompts' and generates human like responses in text, videos 

etc. This tool is pre-trained on massive amount of data available on the internet, text books, articles 

and websites. It learns to predict the next word in a sentence maintaining the previous context. The 

Transformer part handles the data flow efficiently to produce human like responses. 

Thus when a user enters a message (prompt), the input is 'Tokenized' into smaller units (such as 

words or subwords) and converted into digits which the model can understand. The model then 

generates the possible next tokens and selects the most likely token(s) to construct a response. 

Teachers' who wish to get better understanding of the technical terms, can just ask ChatGPT which 

provided very clear and concise explanations and there is no limit to the questions. In fact it 

encourages you to ask more questions and elaborations. Just remember that using a proper 'Prompt' 

is important for getting a suitable response from ChatGPT. 

ChatGPT for Science Teaching: 

As a member of NMSF and mentor at NSCM, I had opportunity to interact with students of std VI 

to X for explaining through demos the scientific concepts and found excellent response from them. 

Therefore, my immediate reaction was to assess the depth to which ChatGPT can help in this 

endeavour. Some of the steps are described below. This will also indicate the importance of Prompts 

to be used. 

Lesson Plans: 

Since my interest is in the students was class VI to X, I requested for 'Lesson Plans' for all. The 

responses though listed for each std. were quite vague. Also, the elaboration was not very effective. 

Therefore, I modified the Prompt to Vi-VII, VIII-IX and X-XI. But still it was not to my liking as 

considerable overlapping occurred. 

Finally, I asked for response to std VIII only and got excellent response. Thus, response depend on 

the quality of our prompts so that specific information is available and it can be conveniently 

elaborated. 

Lab Experiments: 

My organizations and I personally strongly believe in the teaching of science through 

experiments. These are considered the soul of imparting science education. It will not be out of 

place to state that even Noble Awards are given only after Experimental verification of the 

Theory proposed by a scientist. 

Therefore, my next step was to assess the help that ChatGPT can provide for Experiments and 

establishment of a Lab. This time it did not surprise me as it accurately listed the 

• class wise lab experiments, 
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• format for recording the experiments, 

• materials required, 

• safety requirements and 

• ways to avoid measurement errors. 

On a further prompt, it also advised 

• item wise and total budget for establishing a lab 

I suspect that the costs are very high as they were specified in USD converted to INR and could also 

be of the past as I had not specified the present time. I now intend to modify the prompt to 'Current 

prices in Indian Rupees in the city of Mumbai' and hope to get a better response. 

ChatGPT as Librarian: 

We all have been used to search on Google. For a prompt, it gives a long list of sites for the question 

from which you can find the answers. You need to shuffle and find out the appropriate answer you 

are looking for. This is like accessing a library with hundreds of articles on the topic. 

However, a ChatGPT is more like a Librarian who can direct you to a few articles which will provide 

you the answer. This is where 'Prompt' is important, more specific the prompt, more precise is the 

response. 

AI & Teachers: 

With the advent of online learning, particularly during pandemic, students have access to more 

information beyond books & classroom. If they have difficulty, they can access online to get them 

clarified through text or videos. 

This offers a great opportunity to make classrooms more interactive through AI to discuss and 

clarify. AI can also help to provide personalized education to the needy students. 

But it is to be remembered that even in this age of higher technologies, teacher remains central to 

the process of education. 

Limitations & Challenges: 

Though ChatGPT may look like a 'God sent gift' to ease our work, there are certain limitations which 

we should be aware of. These are inherent due to technology and processes of ChatGPT. 

• The result are due to less of intelligence in the machine than of relentless churning of 

multiplications. 

• ChatGPT does NOT create but only imitates. It does not form original idea but only copies, 

manipulates and pastes together text that already exists. 

• The accuracy of the response should not be taken for granted as the information is collected from 

internet which may not be accurate. 



62 

• You may find that the response, though great in style, may not solve your problem. 

• Consciousness which depends on a brain’s ability to maintain a constantly updated conception of 

itself is absent in ChatGPT. 

• Fake texts and videos are a great challenge for the authenticity of the data and need to be checked 

closely. 

• Certain studies have indicated that excessive use of ChatGPT by teachers/students can result in the 

reduction of mental capacity for problem solving since that work is being done by ChatGPT. This 

is a medically proven fact that the capacity of an organ will reduce if it is not sufficiently used. 

• It may happen that when ChatGPT is doing all the scientific and engineering work, humans 

are left to do Laundry & kitchen. That will be ultimate degradation of humans. 

Conclusion: 

Born in 1941 and as an engineering professional, I had the opportunity to work with the various 

technologies from primitive to industrial (C-M-E) to electronics and computers and now AI. Each 

one has provided better tools for productivity, science and arts. But the impact of AI is profound and 

at a much greater speed. ChatGPT 4 was launched in Mar 2023 and have gathered millions of users 

and many more applications have been launched. 

ChatGPT offers immense possibilities in delivery of science education, be it theory or practical. 

Teachers should practice use of proper prompts for required responses. Considering the various 

limitations of ChatGPT, their accuracy should also be verified. Teachers should also emphasise on 

the students not to transfer their thinking capabilities to ChatGPT which will reduce their capacity 

to problem solving. 

References: 

1 AI ChatGPT Q-A session 

2 Yuval Noah Harari - Historian & best selling Author - ET Interview 

3 Aravind Srinivas- Founder Perplexity AI - ET Interview 

4 A Raghu Raman & Preetika P - TNN - Classroom in the cloud 

5 B Ravindran & Krishnan Narayanan - Professor & Founder President 

 

 

 

 

 

 



63 

Introduction of Artificial Intelligence in Computer 

Skills Curriculum: A Roadmap for Maharashtra State 

Board Schools 

Sunil Narayan Gharat 

Reliance Foundation School, Lodhivali MM 

Sunil.Gharat@rfs.edu.in 

Abstract  

The integration of Artificial Intelligence (AI) in education is revolutionizing learning worldwide, 

fostering innovation and enhancing teaching methodologies. However, Maharashtra State Board 

schools face significant challenges in adopting AI tools due to old curricula, inadequate 

infrastructure, and limited teacher training. This paper explores the disparities between the existing 

computer skills curriculum of Maharashtra State Board schools and those of globally recognized 

institutions. It identifies gaps in AI integration and underscores the need for a phased approach to 

modernize the curriculum. Key measures include introducing AI concepts progressively from 

Grades V to XII, conducting teacher training programs, developing AI labs, and fostering 

collaborations between industry and academia. Additionally, the paper highlights the potential of AI 

tools like adaptive learning platforms, gamified modules, and virtual assistants to transform teaching 

and learning processes. By redefining the curriculum and enhancing AI adoption, Maharashtra State 

Board schools can bridge the educational gap and equip students with future-ready skills essential 

for thriving in an AI-driven world.  
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AI Integration in Teaching, Personalized Learning, AI Tools in Classrooms, Education Technology 
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Introduction  

Education is undergoing a paradigm shift with the advent of Artificial Intelligence (AI), a 

transformative force influencing various sectors globally. In the context of education, AI fosters 

personalized learning, enhances problem-solving skills, and prepares students for the future 

workforce. Globally, schools are leveraging AI tools and techniques to revolutionize teaching 

methodologies and make learning more engaging and effective.  

However, the adoption of AI in Maharashtra State Board schools is markedly limited. The existing 

computer skills curriculum, while adequate for basic IT literacy, does not address the growing 

demand for AI knowledge and applications. The lack of teacher training, inadequate infrastructure, 

and limited awareness of AI’s potential exacerbate the issue, leaving students underprepared for an 

AI-driven future [1].  
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This paper highlights the disparities between the computer skills curriculum of Maharashtra State 

Board schools and those of globally recognized institutions. It aims to identify gaps and propose a 

roadmap for integrating AI into the curriculum through a phased approach. The emphasis is on 

building teacher capacity, upgrading infrastructure, and fostering collaborations with industry and 

academia to make AI tools accessible and effective in enhancing teaching-learning processes.  

The adoption of AI in education is not just a step forward but a necessity to prepare students for the 

challenges and opportunities of the 21st century. By aligning the curriculum with global standards, 

Maharashtra State Board schools can empower students with the skills needed to thrive in a 

competitive, technology-driven landscape [2].  

Literature Survey  

The integration of AI into education has been extensively researched, highlighting its transformative 

potential and associated challenges. This section reviews existing literature to establish a foundation 

for redefining computer skills education in Maharashtra State Board schools.  

VanLehn (2011) conducted an in-depth analysis of intelligent tutoring systems (ITS) and their 

impact on learning outcomes. ITS, powered by AI, adapt instructional content based on individual 

student needs, significantly improving engagement and knowledge retention. This highlights the 

importance of personalized learning systems in modern curricula [3]. Holmes et al. (2019) explored 

the ethical considerations in integrating AI into education. Their research emphasized the need for 

curricula to address the ethical use of AI, ensuring students are infrastructure requirements for AI-

based learning, stressing the importance of AI labs and reliable internet connectivity to facilitate 

effective integration of AI. Their study provided a framework for setting up AI labs in resource-

constrained schools [5]. A 2020 study by Roschelle et al. examined the impact of collaborative AI 

tools on student learning. It found that AI-driven collaboration tools enhance peer-to-peer 

interactions and foster critical thinking skills, making them valuable additions to classrooms [6]. 

Bates (2015) reviewed AI-based gamified learning modules, which have been shown to significantly 

increase student engagement and motivation. Gamified learning integrates AI algorithms to adapt 

difficulty levels dynamically, catering to individual learning paces [7]. Together, these studies 

underline the transformative potential of AI in education. They also highlight the practical 

considerations and challenges that need to be addressed to integrate AI tools effectively, particularly 

in under-resourced educational settings like Maharashtra State Board schools.  

 

 

Methodologies  

This research aims to evaluate and compare the effectiveness of AI-based teaching-learning 

strategies and tools in Class 5 to 8 classrooms across two advanced ICSE schools and three state 

board schools in the rural areas of Raigad district. The study will employ three primary research 

methodologies: student interviews using questionnaires, teacher interviews using questionnaires, 
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and a comparative survey of AI-based teaching strategies. These methodologies will provide 

qualitative and quantitative data on the adoption, utilization, and perceived impact of AI in 

educational settings.  

1. Student Interview Questionnaire: The student interview questionnaires will be designed to 

collect data on their personal experiences and perceptions regarding the use of AI-based learning 

tools in their classrooms. This questionnaire will include both closed and open-ended questions. The 

closed-ended questions will measure factors such as the frequency of AI tool usage, the types of AI 

tools used (e.g., learning management systems, adaptive learning software), and the perceived 

effectiveness of these tools. Open-ended questions will allow students to express their views on how 

AI tools impact their learning, engagement, and understanding of the subjects being taught. 

Additionally, students will be asked to compare their experiences with traditional teaching methods 

to those involving AI. This data will help identify trends in student satisfaction, learning preferences, 

and any challenges they face while using AI tools [8].  

 

AI Tool Usage Frequency 

AI Tool Usage 

Frequency AI 

Tool Usage 

ICSE School (%) State Board 

School (%) 

Frequently  60  20  

Occasionally  25  30  

Rarely  10  25  

Never  5  25  
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The bar chart visually represents the data, highlighting the higher usage of AI tools in the ICSE 

school compared to the State Board school, especially in the "Frequently" category  

2. Teacher Interview Questionnaire: Teacher interviews will focus on understanding the role and 

perspective of educators in the integration of AI in their teaching practices. The questionnaire will 

explore how frequently teachers incorporate AI tools into their lessons, the types of AI-based 

technologies they use, and how they believe these tools contribute to student learning outcomes. 

Teachers will also be asked about the challenges they encounter, including technical issues, lack of 

training, or resistance from students. Moreover, the interview will probe the teachers' views on the 

preparedness of both students and themselves for utilizing AI technologies. Understanding the 

teachers’ perspective is crucial in identifying gaps in the  

implementation and the professional development needed to enhance AI-based education in rural 

settings [9].  

Teacher Interview Data Summary (ICSE vs. State Board Schools) 

Category  ICSE School (n=10)  State Board School (n=10)  

Frequency of AI Tool Use  

Daily Use  3 (30%)  1 (10%)  

Weekly Use  5 (50%)  3 (30%)  

Monthly Use  2 (20%)  5 (50%)  

Types of AI Tools Used  

Adaptive Learning Software  8 (80%)  5 (50%)  

Learning Management Systems  7 (70%)  3 (30%)  

Virtual Classroom Platforms  5 (50%)  2 (20%)  

AI-Based Assessment Tools  6 (60%)  4 (40%)  

Perceived Effectiveness  

Positive Impact on Learning  9 (90%)  6 (60%)  

Moderate Impact  1 (10%)  3 (30%)  

Negative Impact  0 (0%)  1 (10%)  

Challenges Faced  

Technical Issues  5 (50%)  4 (40%)  

Lack of Training  4 (40%)  6 (60%)  
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Resistance from Students  2 (20%)  3 (30%)  

Preparedness for AI  

Well-Prepared Students  7 (70%)  4 (40%)  

Well-Prepared Teachers  6 (60%)  3 (30%)  

Lack of Preparedness (Both)  3 (30%)  6 (60%)  

Impact on Teaching  

Facilitates Student Engagement  8 (80%)  5 (50%)  

Improves Learning Outcomes  7 (70%)  4 (40%)  

Increases Teaching Efficiency  6 (60%)  3 (30%)  

 

3. Comparative Survey of AI-Based Teaching Strategies: The comparative survey will be a key 

component of the study, comparing the AI-based teaching-learning tools used in two advanced ICSE 

schools with those in three state board schools in rural areas of Raigad district. The survey will assess 

various factors, including the types of AI tools used (such as intelligent tutoring systems, 

gamification platforms, and learning analytics), the subjects where AI tools are most commonly 

applied, and the impact of these tools on student performance and engagement. Data will be collected 

on the infrastructure available in both types of schools, such as internet connectivity, availability of 

computers or tablets, and the level of technical support. The survey will also examine the extent of 

teacher training on AI tools and the frequency of use in classrooms. By comparing these variables 

across different types of schools, the study will assess how resource disparities and the level of AI 

adoption affect the learning experience in rural and urban settings [10].   

Category  ICSE Schools 

(Urban)  

State Board 

Schools (Rural)  

Notes  

AI Tools Used [1]  

Intelligent Tutoring 

Systems  

2/2 (100%) 0/3 (0%) ICSE schools use  

more advanced tools.  

Gamification 

Platforms  

2/2 (100%) 1/3 (33%) ICSE schools show  

higher adoption of  

gamification tools.  

Learning Analytics  1/2 (50%) 0/3 (0%) Limited use of  

learning analytics in  
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state board schools.  

Subjects AI Tools Used 

Mathematics  2/2 (100%) 1/3 (33%) AI used more in core  

subjects in urban  

schools.  

Science  2/2 (100%) 1/3 (33%) More focus on STEM  

in ICSE schools.  

Languages  1/2 (50%) 1/3 (33%) Lesser emphasis on  

languages in state  

board schools.  

Infrastructure [21]  

Internet Connectivity  High (Fiber, 4G)  Low (Limited 3G,  

Offline Tools)  

Urban areas have  

faster internet.  

Availability of 

Computers/ Tablets  

100% (Each student 

has access)  

30% (Shared  

computers/tablets)  

State board schools  

have fewer devices.  

Technical Support  2-3 staff per school  1 part-time support  

staff  

ICSE schools have  

more technical support  

staff.  

Teacher Training [4]  

Training on AI Tools  80% of teachers  

trained  

20% of teachers  

trained  

ICSE teachers have  

received more training 

on AI.  

Frequency of Use in 

Classrooms  

Daily/Weekly  Weekly/Monthly  ICSE schools use AI  

tools more frequently.  

Impact on Learning  

Student Engagement  Positive (90%)  Moderate (60%)  Higher engagement in  

urban schools.  

Improvement in 

Performance  

High (80%)  Moderate (50%)  ICSE schools show 

higher improvement in 

test scores.  
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Data Analysis Methods  

1. Quantitative Analysis: Data from questionnaires will be analyzed statistically to identify patterns 

and correlations in student responses. Data collected from student questionnaires will be analyzed 

using statistical methods. This approach will help identify patterns, trends, and correlations in 

responses. For instance, statistical tools like mean, median, standard deviation, and correlation 

coefficients will provide insights into students' familiarity with AI tools and their learning 

experiences. [11].  

2. Qualitative Analysis: Thematic analysis will be applied to interview transcripts to extract insights 

into teachers' experiences and perspectives. Thematic analysis will be applied to interview 

transcripts from teachers to extract meaningful insights. This method involves coding the data to 

identify recurring themes such as perceptions of AI tools, challenges in adoption, and their impact 

on pedagogy. [12].  

3. Comparative Analysis: Key metrics from ICSE and state board schools will be compared to 

identify gaps and opportunities for improvement. A comparative study will be conducted to evaluate 

key metrics between ICSE schools and state board schools. Metrics such as the extent of AI adoption, 

teacher confidence, and student engagement will be compared to identify gaps and opportunities for 

improvement. [13]  

Ethical Considerations  

Ethical considerations play a pivotal role in ensuring the integrity and credibility of any research 

study. The following points outline the ethical measures undertaken in this study:  

1. Informed Consent: Consent will be obtained from all participants, including students, teachers, 

and school administrators, prior to data collection. Participants will be fully informed about the 

purpose, scope, and nature of the research, ensuring voluntary participation without coercion.  

2. Confidentiality and Anonymity: Participants' identities and responses will remain confidential. 

Data will be coded and securely stored, with access restricted to authorized personnel only.  

3. Academic Use of Data: All collected data will be utilized solely for academic purposes, 

contributing to the broader knowledge base without compromising participant privacy.  

4. Ethical Protocols: The study will adhere to institutional guidelines, respect cultural sensitivities, 

and minimize potential risks to participants.  

5. Transparency and Trust: By upholding these ethical principles, the study aims to maintain 

transparency, foster trust, and ensure the welfare of all stakeholders involved.  

 

Results  

Summary Statistics: The survey conducted in 2024 by the research team reveals a significant contrast 

in the familiarity with AI tools between ICSE and State Board schools. In ICSE schools, 70% of 
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teachers are familiar with AI tools, whereas only 15% of teachers in State Board schools report the 

same level of familiarity. These gaps in knowledge are reflected in teachers' confidence in using AI, 

with 85% of ICSE school teachers expressing confidence, compared to just 25% in State Board 

schools. These results suggest that teachers in ICSE schools are more equipped and comfortable 

integrating technology like AI into their teaching practices. In contrast, State Board schools may 

need more resources, training, and support to enhance teachers' skills and confidence in using AI 

tools effectively. Such disparities highlight the need for targeted interventions to bridge the 

technological gap in education [14] [1]. 

Category  ICSE Schools (%)  State Board Schools (%)  

Familiarity with AI 

Tools  

70  15  

Teacher Confidence in 

AI Use  

85  25  

 

Themes or Categories (Qualitative Data)  

1. Infrastructure Gaps: Limited Access to Computers and the Internet in Rural Areas In rural areas, 

schools often face significant infrastructure gaps, particularly when it comes to access to modern 

technology. The lack of adequate computers and internet connectivity limits the ability of students 

and teachers to utilize AI tools effectively. As a result, the potential benefits of integrating AI into 

education are not fully realized in many rural schools. These infrastructure challenges are 

particularly concerning as they create a digital divide, leaving rural schools at a disadvantage 

compared to their urban counterparts. Addressing these gaps requires targeted investments in 
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technology and infrastructure to ensure equal access to digital education tools for all students, 

regardless of their geographic location [16].  

2. Training Deficits: Lack of Teacher Training Programs for AI Integration A recurring theme 

across the survey is the lack of sufficient teacher training programs on the integration of AI into the 

classroom. In many cases, teachers in both ICSE and State Board schools report feeling unprepared 

to use AI tools effectively. The absence of formal training programs means that many educators are 

not familiar with AI's potential or are unsure how to incorporate it into their teaching practices. To 

address this issue, comprehensive professional development and training programs are essential. 

These programs should focus on building teachers' technical skills, improving their confidence in 

using AI tools, and providing them with practical strategies for integrating AI into their classrooms 

[17].  

3. Student Engagement: Higher Engagement Observed in AI-Supported Classrooms AI has shown 

to significantly enhance student engagement, particularly in classrooms that incorporate AI tools for 

personalized learning and interactive activities. Studies and survey results indicate that students in 

AI-supported classrooms are more actively involved in their learning processes, as AI provides real-

time feedback and adapts to individual learning needs. This personalized approach helps maintain 

students' interest and motivation, ultimately leading to improved academic performance. The 

integration of AI into classrooms, when done effectively, has the potential to transform traditional 

learning environments into dynamic, engaging spaces that cater to the diverse needs of students [18].  

Direct Results from Data Collection and Analysis on AI Integration in Schools: 

• The results from the data collection reveal notable differences in the use of AI tools between 

ICSE and State Board schools. ICSE schools are utilizing advanced educational tools such as 

DreamBox and Kahoot! to enhance adaptive learning and introduce gamification elements into 

classrooms. These tools allow for personalized learning experiences that engage students in 

interactive and individualized ways. In contrast, State Board schools continue to rely heavily on 

traditional teaching methods, which may not fully leverage the potential of AI to enhance student 

learning experiences [19].  

• Teachers in ICSE schools emphasize the advantages of AI in personalizing learning. They note 

that AI can adapt educational content to the specific needs of students, providing tailored 

feedback and support. However, teachers in State Board schools report significant technical 

challenges that hinder the integration of AI. These challenges include a lack of infrastructure, 

inadequate training, and limited access to resources, which restrict the effective implementation 

of AI tools in their teaching practices [20].  

Discussion  

The findings of the survey underscore significant disparities in the adoption and integration of AI 

tools between ICSE and State Board schools. ICSE schools are leveraging advanced AI tools such 

as DreamBox and Kahoot! to offer personalized learning experiences that cater to the individual 
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needs of students. This use of adaptive learning and gamification enhances engagement and 

improves learning outcomes. However, State Board schools, particularly in rural areas, face 

considerable challenges related to infrastructure, such as limited access to computers and the 

internet, and a lack of teacher training in AI integration.  

To address these disparities, a phased approach is required. First, teacher training programs must be 

prioritized to equip educators with the skills needed to effectively incorporate AI tools into their 

teaching. This will build both confidence and competence in using technology in the classroom. 

Additionally, resource allocation should focus on providing rural schools with the necessary 

infrastructure, including better access to computers, internet, and other technological resources. 

Finally, a redesign of the curriculum to include AI-focused learning objectives will ensure that 

students are exposed to the potential of AI from an early age, bridging the gap between ICSE and 

State Board schools in terms of digital literacy.  

Limitations of the Study:  

• Limited Sample Size: The sample size was constrained by logistical limitations, meaning the 

findings may not represent the broader school population.  

• Geographic Limitation:Data collection was limited to schools in Raigad district, which 

primarily consists of rural schools. This regional focus may not reflect the experiences of rural 

schools across India.  

• Self-Reported Data:The study relied on self-reported data from teachers, which may introduce 

biases. Teachers could overestimate their use of AI tools or underreport challenges due to social 

desirability bias or lack of awareness [19][20].  

Suggestions for Future Research  

• Expanding the Study to Include Urban State Board Schools: Future research should consider 

including urban state board schools to provide a broader comparison of AI adoption and its 

impact. This would help identify regional variations and explore whether urban state board 

schools face similar challenges or have more access to AI resources.  

• Investigating the Long-Term Impact of AI Tools on Student Outcomes: A longitudinal study 

should be conducted to evaluate the long-term effects of AI tools on student learning outcomes. 

This would provide valuable insights into how AI influences student performance, engagement, 

and overall academic growth over time.  

• Exploring Public-Private Partnerships to Fund AI Integration in Rural Schools: Future studies 

could explore the potential of public-private partnerships as a means to fund and facilitate AI 

integration in rural schools. This could include investigating how collaboration between 

government bodies and private sector companies can provide the necessary resources and 

infrastructure to support AI adoption in under-resourced schools.  
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Conclusion  

Integrating AI into the computer skills curriculum of Maharashtra State Board schools is crucial for 

preparing students for an AI-driven future. As technology continues to reshape various industries, 

equipping students with foundational AI skills well-prepared for the challenges ahead. However, the 

successful integration of AI requires overcoming several obstacles, including infrastructural 

challenges, inadequate teacher training, and limited access to resources. By addressing these 

barriers, state board schools can enhance the learning experience. Additionally, leveraging 

successful practices from ICSE schools, such as the use of adaptive learning tools and gamification, 

can provide a valuable blueprint for improving the AI education landscape. By focusing on these 

areas, Maharashtra State Board schools can create equitable, dynamic, and future-ready learning 

environments, equipping students with the skills necessary for the digital age.  
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ABSTRACT 

In today’s educational landscape, artificial intelligence (AI) has emerged as a transformative force, 

reshaping how geography is taught and learned. Effective integration of AI requires not just 

technological tools but well-prepared educators who can harness these innovations. Professional 

development (PD) programs that focus on AI in geography education are crucial for equipping 

teachers with the knowledge and skills needed to enhance learning outcomes. In the modern 

educational landscape, fostering higher-order thinking skills (HOTS)—such as analysis, evaluation, 

and creation—is essential for developing critical and independent learners. Geography, a subject 

rich in complex systems and real-world applications, provides an ideal platform for integrating 

artificial intelligence (AI) to enhance these skills and boost student achievement. This essay explores 

the role of AI applications in teaching geography, focusing on their impact on Higher Order Thinking 

Skills and academic outcomes for secondary school students. 

Key Words: Artificial Intelligence, Professional Development, Geography, Higher Order thinking 

Skills. 

INTRODUCTION 

Technological advancements have significantly transformed everyday life and play an essential role 

in shaping modern geography education. Digital tools such as interactive whiteboards enhance the 

teaching of geography, while the internet provides diverse and up-to-date case studies and resources 

to enrich lessons. 

Technology allows for quick manipulation of maps and graphs, enabling users to view them at 

different scales and emphasize specific features. Applications like Google Earth, Worldmapper etc 

have revolutionized our understanding of the world's complexity, offering access to extensive 

information about different countries for analysis. 

Incorporating technology into the classroom creates powerful learning environments for students. 

Devices like smart phones and computers, along with social media and the internet, are integral parts 

of students’ daily lives. These tools offer immense potential to provide students with a wide range 

of geographical information sources, thereby enhancing their learning experiences. 

Technology also promotes greater autonomy in geographical inquiries by giving students access to 

web-based information, data handling, and presentation tools. Virtual learning environments (VLEs) 
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and school websites enable teachers to share digital resources, creating more personalized and 

flexible learning pathways for individual students. 

However, it is important to consider inclusivity when using VLEs or web-based geography 

materials. Not all students have equal access to computers or reliable internet at home. Some may 

rely solely on smart phones for accessing maps and images, leading to varied learning experiences. 

Insufficient access to technology can result in a less effective learning experience for some students. 

Developing effective strategies for using technology-based resources can be time-consuming for 

educators. It often involves searching for relevant online materials and evaluating the potential of 

various websites. Despite these challenges, the integration of technology into geography education 

offers valuable opportunities for enhancing student engagement and learning outcomes. 

BACKGROUND OF THE STUDY 

In an increasingly complex and interconnected world, the study of geography plays a crucial role in 

helping students understand the relationships between people, places, and the environment. 

Traditional geography education often relies on rote memorization and static maps, limiting students' 

ability to engage deeply with dynamic global processes. This conventional approach frequently falls 

short in fostering higher-order thinking skills such as critical analysis, problem-solving, and 

creativity, which are essential for addressing real-world challenges. 

Artificial Intelligence (AI) offers a transformative potential to revolutionize geography education by 

providing interactive, data-driven learning experiences. Through AI applications like Geographic 

Information Systems (GIS), environmental simulations, and predictive modelling, students can 

engage with real-world data and scenarios, enabling them to explore complex geographic 

phenomena more effectively. These tools not only make learning more engaging but also develop 

essential 21st-century skills. 

AI technologies can personalize learning, adapt to individual student needs, and provide dynamic 

assessment methods, thus improving academic achievement. By integrating AI into geography 

teaching, educators can move beyond traditional methods and create a more immersive, student-

centered learning environment. This study aims to explore how AI applications can enhance 

geography education, particularly in developing higher-order thinking skills and improving student 

outcomes at the secondary school level. 

OBJECTIVES OF THE STUDY 

• To explore the effectiveness of AI applications in teaching geography to develop secondary 

school students' higher-order thinking skills, including critical analysis, problem-solving, and 

creativity. 

• To assess the impact of AI-based learning on students' academic achievement in geography 

compared to traditional teaching methods. 

• To identify the most effective AI tools and strategies for enhancing geographic understanding 

and engagement among secondary school students. 
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• To develop a framework for integrating AI technologies into the secondary geography 

curriculum, ensuring alignment with educational standards and learning outcomes. 

HIGHER ORDER THINKING SKILLS IN GEOGRAPHY EDUCATION 

Higher-order thinking skills involve cognitive processes that go beyond basic recall or 

comprehension. According to Bloom's taxonomy, Higher Order Thinking Skills include analyzing 

information, evaluating different perspectives, and creating innovative solutions. In geography, 

these skills are essential for understanding complex spatial relationships, interpreting environmental 

data, and solving real-world problems such as climate change, resource management, and urban 

planning. 

Traditional geography education often focuses on memorizing facts about locations, capitals, and 

natural phenomena. However, fostering critical thinking requires engaging students in active, 

inquiry-based learning experiences where they can explore, question, and construct knowledge. AI 

applications provide dynamic and interactive tools that support this deeper level of learning. 

Higher-order thinking involves analysis, evaluation, and synthesis—skills essential for navigating 

complex global challenges. AI applications in geography encourage these skills through: 

Critical Analysis: AI tools present students with large datasets (e.g., population trends, 

environmental data) that require careful interpretation. Analyzing such data fosters critical thinking 

as students discern patterns, assess validity, and draw conclusions. 

Problem-Solving: Scenario-based simulations challenge students to address real-world issues such 

as water scarcity or deforestation. They must apply geographic knowledge, evaluate potential 

solutions, and justify their choices—activities that promote deep, reflective thinking. 

Creativity and Innovation: AI-driven tasks often involve predicting future trends or designing 

sustainable urban plans. These activities nurture creativity by encouraging students to generate 

original ideas and explore multiple perspectives. 

AI APPLICATIONS IN TEACHING GEOGRAPHY 

Geographic Information Systems (GIS): 

AI-enhanced GIS platforms allow students to visualize, manipulate, and analyze spatial data. They 

can explore layers of information—such as population density, climate patterns, and land use 

changes—to identify trends and correlations. This hands-on experience promotes analytical and 

evaluative skills, as students learn to interpret data and draw evidence-based conclusions. 

Automatic recognition of natural terrain features from remote sensing imagery 

Natural terrain features—such as craters, volcanoes, and sand dunes—play a crucial role in revealing 

Earth's geological processes. Accurately identifying these features and extracting their geo 

morphological properties are essential for geographers and geologists to understand how various 

landscapes form, differentiate similar terrains, and expand geospatial knowledge. Traditionally, this 

task has relied heavily on Object-Based Image Analysis (OBIA). However, OBIA often involves 



78 

manual or semi-automated steps, such as setting scale factors and merging segmented super pixels 

(clusters of similar pixels), which limits full automation. 

With the rapid growth of spatial big data, including vast amounts of remote sensing imagery, and 

the advancements in deep learning techniques, the potential for fully automated detection and 

characterization of terrain features has significantly increased. These innovations offer more 

efficient, scalable, and accurate solutions for analyzing complex geological landscapes. 

Modelling seagrass habitats in space and time 

In this AI application, GIS and machine learning methods are integrated to model the relation 

between sea grass habitats and ocean conditions. Sea grasses are marine plants that can quickly 

sequester vast amounts of CO2, up to 100 times more and 12 times faster compared to tropical forests 

(Parry et al., 2007; Pidgeon, 2009). Only limited amounts of data on global seagrass habitats are 

available, and existing data are often spatially sparse. Therefore, developing a seagrass habitat model 

based on existing data can help quantitatively understand the ocean conditions that favor sea grass 

growth. In addition, such a model can also predict future sea grass habitats based on changing ocean 

conditions. Multiple data sources, including the sea grass data from MarineCadastre.gov and the 

recently available Ecological Marine Units (EMU) dataset (Wright et al., 2017) were used in this 

analysis. 

Climate and Environmental Simulations: 

AI-driven models can simulate natural processes like weather patterns, deforestation, or urban 

expansion. These simulations enable students to hypothesize and test scenarios, fostering critical 

thinking and problem-solving. For example, they might explore how different policies impact carbon 

emissions, encouraging them to think systemically and evaluate potential outcomes. 

Virtual and Augmented Reality (VR/AR): 

AI-powered VR and AR tools create immersive learning experiences, such as virtual field trips to 

remote locations. Students can "visit" the Amazon rainforest or the Arctic, observing ecosystems 

and human impacts. These experiences not only make learning engaging but also develop students' 

ability to analyze complex systems and understand global interconnections. 

Adaptive Learning Systems: 

AI-based platforms personalize learning by adapting content to each student’s progress and needs. 

These systems challenge students at the appropriate cognitive level, encouraging them to move from 

basic understanding to higher-order tasks like analysis and synthesis. This personalized approach 

helps students achieve a deeper understanding of geographical concepts. 

Natural Disaster Management: 

AI assists in disaster prediction, relief, and recovery. In earthquakes, AI analyzes data for early 

warnings and post-disaster assessments. Flood management uses neural networks for early warnings 

and loss prediction. AI supports broader disaster management strategies through predictive 

modeling. 
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Atmospheric Science and Smart Meteorology: 

AI enhances weather forecasting, Storm prediction, and Clean energy projections. Future 

developments aim to refine data analysis and improve accuracy in meteorological predictions. 

Application in Human Geography: 

AI optimizes urban planning, traffic systems, and smart city development. Neural networks improve 

traffic congestion predictions and logistics, reducing planning time and enhancing decision-making 

for sustainable urban growth. 

AI in Tourism 

Artificial Intelligence (AI) has revolutionized various facets of tourism geography by enabling 

smarter, data-driven decisions and enhancing traveller experiences. Key research areas in AI's 

application to tourism geography include intelligent tourism systems, personalized 

recommendations, and predictive modelling. AI-driven intelligent tourism systems leverage big data 

and machine learning to optimize travel experiences. These systems analyze vast datasets—such as 

weather patterns, transportation schedules, and tourist behaviour—to provide real-time information, 

route planning, and adaptive suggestions. This not only improves visitor satisfaction but also ensures 

efficient utilization of tourism resources. 

By analyzing traveller preferences and behaviour, AI algorithms generate tailored recommendations 

for destinations, accommodations, and activities. These models enhance the personalization of 

tourism services, making travel planning more accessible and user-centric. 

AI technologies, particularly deep learning and neural networks, are used to forecast tourist demand 

and manage passenger flow. Accurate predictions of tourist influx at various destinations help in 

resource allocation and infrastructure planning. Such predictive capabilities ensure that tourist spots 

are neither overcrowded nor underutilized, promoting sustainable tourism practices. 

Data Analysis and Visualization: 

AI tools can process and visualize large datasets, enabling students to work with real-world 

information. For instance, they might analyze migration patterns or climate data, learning to identify 

trends, draw conclusions, and make predictions. Such activities align with higher-order cognitive 

processes, encouraging students to think critically and creatively. 

KEY COMPONENTS OF PROFESSIONAL DEVELOPMENT PROGRAMS 

Effective Professional Development in AI for geography should focus on several core components: 

Technical Proficiency: 

Teachers need hands-on training with AI tools such as GIS platforms, virtual field trip applications, 

and climate modeling software. Workshops should cover basic operations and advanced analytical 

capabilities. 

Pedagogical Integration: 
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AI is most effective when integrated into meaningful learning experiences. PD programs should 

demonstrate how to align AI tools with curricular goals and constructivist teaching methods. For 

instance, using AI to simulate natural disasters can support inquiry-based learning. 

Ethical and Critical Understanding: 

Educators must address ethical issues related to AI, such as data privacy and biases. PD should 

encourage critical discussions about the reliability of AI-generated data and the importance of 

teaching students to interpret such information responsibly. 

Collaborative Learning: 

Teachers can benefit from collaborative PD models, where they share best practices and experiences 

with AI integration. Online communities and peer mentoring can support ongoing learning. 

INTEGRATING AI TECHNOLOGIES INTO THE SECONDARY 

GEOGRAPHY CURRICULUM 

The integration of Artificial Intelligence (AI) technologies into education represents an exciting 

frontier, particularly for subjects like geography, which increasingly rely on technological 

innovations to enhance learning. Developing a framework for incorporating AI into the secondary 

geography curriculum provides an opportunity to align modern educational practices with global 

standards and desired learning outcomes, emphasizing key tools, curriculum design, alignment with 

standards, and implementation strategies. 

AI offers powerful tools that align naturally with geography’s emphasis on spatial data analysis, 

environmental monitoring, and the study of human-environment interactions. Geospatial AI 

(GeoAI) is a prime example, enabling students to analyze spatial patterns in data, such as urban 

growth or deforestation, using GIS platforms. Tools like Google Earth Engine and other remote 

sensing applications incorporate AI capabilities to facilitate real-time monitoring of environmental 

changes. Similarly, machine learning models can predict climate patterns or land-use changes, 

providing students with hands-on experiences in data-driven decision-making. Technologies like 

virtual and augmented reality (VR/AR) can immerse students in geographic environments, 

enhancing their understanding of natural and human-made landscapes. These tools collectively 

enrich geography education by making abstract concepts more tangible and relevant. 

CURRICULUM MODULES AND LEARNING OUTCOMES 

To implement AI in the curriculum, well-designed modules are essential. The introductory module 

could familiarize students with the basics of AI and its applications in geography. For example, 

students might learn to identify landforms using AI-powered image recognition software. 

Subsequent modules can focus on specialized topics such as environmental monitoring, where 

students use AI to analyze deforestation patterns or urban sprawl. Disaster management, another 

critical area, can highlight how AI predicts natural disasters and assists in mitigation planning, with 

activities such as interpreting AI-generated risk maps. Spatial data analysis, incorporating big data 

and GIS integration, enables students to create thematic maps informed by AI insights. Finally, a 



81 

module on the ethical considerations of AI ensures students critically evaluate the societal and 

environmental impacts of these technologies. 

ALIGNING WITH EDUCATION STANDARDS 

Aligning these modules with educational standards and learning outcomes is crucial. The framework 

should promote cognitive skills such as critical thinking, problem-solving, and spatial reasoning. 

Technical skills, including data analysis, GIS usage, and AI applications, must also be emphasized. 

Moreover, higher-order thinking skills like synthesis and evaluation should be integrated through 

real-world projects, ensuring that students move beyond rote learning. Collaborative projects and 

group discussions can further foster communication and teamwork skills, which are essential in 

modern education. 

Assessing students’ progress in an AI-integrated geography curriculum requires innovative 

approaches. Project-based learning (PBL) is particularly suitable, allowing students to apply their 

knowledge to real-world problems. For instance, students might analyze remote sensing data to 

evaluate coastal erosion over time or use GIS tools to identify areas at risk of urban flooding. Peer 

reviews and group evaluations can also encourage collaborative learning and critical feedback. 

Proficiency in AI tools can be accessed through practical exercises where students demonstrate their 

ability to use these technologies effectively in geographical analysis. 

ASSESSMENT AND TEACHER TRAINING 

A successful implementation of this framework requires support for teachers, who play a pivotal 

role in facilitating AI-based learning. Professional development programs should familiarize 

educators with AI applications and provide hands-on training with relevant tools. Access to 

comprehensive resources, including user-friendly guides, case studies, and repositories of 

educational materials, will further empower teachers to deliver effective lessons. 

CHALLENGES AND CONSIDERATIONS 

While AI offers significant benefits, its integration into geography education also presents 

challenges: 

Teacher Training: Educators must be trained to use AI tools effectively and integrate them into their 

teaching practices. Professional development programs are essential for building these 

competencies. 

Access and Equity: Ensuring that all students have access to AI technologies is crucial. Schools need 

adequate resources, and policymakers must address disparities in access. 

Ethical Use: AI applications should be used responsibly, with attention to data privacy and ethical 

considerations. Educators should also teach students to critically evaluate AI-generated data. 
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CONCLUSION 

Artificial Intelligence holds immense potential to transform geography education by fostering 

higher-order thinking skills and improving academic achievement. By providing interactive, data-

driven experiences, AI makes complex geographic concepts more accessible and engaging. It 

encourages students to analyze, evaluate, and create solutions for real-world problems, preparing 

them for future challenges. As educators embrace AI's potential, they can cultivate not only 

geographic literacy but also critical thinkers and problem-solvers ready to navigate an increasingly 

complex world. 
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Abstract  

This research paper explores the transformative potential of Artificial Intelligence (AI) in enhancing 

K-12 biology education. By combining pedagogical frameworks with practical applications, it 

provides a holistic view of AI's integration into the learning process. The paper examines AI's role 

in personalized learning, interactive content delivery, data-driven teaching strategies, and 

overcoming barriers to education. It also addresses challenges such as accessibility, ethical 

considerations, and teacher readiness, while proposing solutions for equitable implementation.  

Introduction  

Biology education forms the backbone of understanding life sciences in K-12 education, equipping 

students with essential knowledge about living organisms and ecosystems. However, traditional 

teaching methods often struggle to meet diverse learning needs, leading to disengagement and 

uneven academic outcomes. AI has emerged as a powerful tool to bridge these gaps by delivering 

personalized, dynamic, and interactive learning experiences.  

This paper combines a pedagogical perspective with practical case studies to examine the current 

and potential impact of AI on biology education. It explores how AI can empower educators and 

engage students in understanding complex biological concepts while addressing the challenges of 

implementation.  

AI in Biology Education: A Pedagogical Perspective  

1. Personalized Learning Experiences  

• AI's adaptive learning platforms can individualize the learning process based on a student's 

unique needs and progress. Key applications include:  

• Intelligent Tutoring Systems (ITS): These systems assess students' performance and provide 

tailored exercises and feedback to strengthen weak areas, such as the understanding of cell 

division or photosynthesis.  

• Gamified Learning Modules: AI enables interactive biology games that make complex topics, 

such as genetic inheritance, engaging and accessible.  

2. Interactive and Experiential Learning  

• AI integrates seamlessly with AR and VR to create immersive biology labs, allowing students to 

conduct virtual dissections or study ecosystems in 3D environments.  

• Tools like "Virtual Biology Lab" and AI-powered simulations provide experiential learning 

opportunities that traditional classrooms often lack.  
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3. Empowering Educators Through Data Analytics  

AI-powered analytics platforms equip teachers with insights into individual and group learning 

trends. This enables:  

• Early identification of struggling students.  

• Dynamic adjustment of teaching methods to meet class needs.  

• Automation of repetitive tasks, allowing educators to focus on meaningful interactions.  

AI in Biology Education: Practical Applications  

Case Study 1. Labster’s Virtual Labs  

Labster provides VR biology labs that simulate hands-on experiments. Students can explore genetic 

sequencing, photosynthesis, and microbiology in a safe and cost-effective environment. Research 

indicates a significant improvement in concept retention and engagement.  

Case Study 2. AI-Driven Assessment Platforms  

Platforms like Carnegie Learning's AI Tutor for Biology use machine learning to analyze responses 

and recommend remedial actions. Students using such tools have demonstrated a 30% improvement 

in test scores compared to peers in traditional setups.  

Case Study 3. AI Chatbots for Learning Support  

AI chatbots, integrated into learning management systems, assist students by answering questions, 

providing instant feedback, and guiding self-paced learning modules.  

Challenges in Implementing AI in Biology Education  

1. Accessibility and Digital Divide  

High costs of AI tools and the necessary technological infrastructure pose barriers for schools in 

underprivileged regions.  

Inconsistent internet access limits the feasibility of cloud-based AI applications.  

2. Ethical Concerns  

Data privacy issues arise from the extensive collection of student performance data by AI systems.  

Algorithmic biases may lead to unintended inequalities in learning outcomes.  

3. Teacher Training and Adoption  

Teachers require comprehensive training to integrate AI tools effectively into their pedagogical 

practices.  

Resistance to change may arise due to concerns about over-reliance on technology and potential job 

displacement.  
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Abstract 

The research study investigates how AI-enhanced gamification affects the effectiveness of self-study 

and learning results, with an emphasis on developing metacognitive skills such as self-reflection, 

goal-setting, and motivation. The aim of the study was to understand the extent to which features 

like rewards, progress monitoring, and individualized feedback impact students' engagement and 

academic success. Data was gathered from high school and university students in Navi Mumbai 

through structured questionnaires, utilizing a non-probability judgmental sampling method. By 

analyzing the responses from students, the study demonstrates a positive relationship between AI 

gamification and enhanced academic performance. The results underscore the significance of 

creating adaptive, learner-centered systems to enhance self-study, revealing considerable potential 

for transforming educational methodologies. 

Keywords 

Artificial Intelligence, Gamification, Metacognitive Development, Personalized Learning, Self-

Studying  

 

INTRODUCTION  

Artificial Intelligence (AI) is transforming education by introducing personalized and interactive 

learning experiences.[1] This research explores the influence of AI-based gamification on student’s 

metacognitive growth, emphasizing self-reflection, goal-setting, persistence, and motivation.[2] By 

integrating game-like features such as rewards, feedback, and progress monitoring, AI-based tools 

cater to individual learning requirements, improving the effectiveness of self-study and academic 

success. These systems enable students to take charge of their educational journey. Through a 

focused analysis of high school and university students in Navi Mumbai, this study seeks to 

comprehend the effects of AI gamified self-study tools on educational outcomes and effectiveness. 

RESEARCH METHODOLOGY 

I. Objectives:  

• To study the impact of AI-based gamified tools on the self-study efficiency and learning progress 

of students. 

• To explore how AI gamification influences student motivation, engagement, and persistence in 

their self-study routines. 

mailto:neeta.panhale@rfs.edu.in
https://journal.iistr.org/index.php/JPES/article/view/515/427
https://papers.academic-conferences.org/index.php/ecgbl/article/view/2627/2544
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• To examine the effectiveness of AI gamified study systems in fostering consistent study habits 

among students. 

II. Scope: The geographical scope is limited to Navi Mumbai, with the demographical focus on 

students currently enrolled high school and university, examining their experiences and perceptions 

of AI-driven learning tools. 

III. Limitations:   

The sample population is confined to Navi Mumbai which may not represent broader regional trends. 

Limited access to AI gamified tools may affect the participants' experience.[3] 

The scope excludes non-traditional learning methods and platforms beyond AI-based or E-learning 

platforms. 

IV. Significance: Insights into creating engaging, personalized learning experiences for students. 

V.  Sampling: The study is conducted in Navi Mumbai using a non-probability judgmental sampling 

technique.[4] The Primary sampling units are high school and university students, selected for their 

relevance to the research objectives. 

DATA ANALYSIS & INTERPRETATION [6] 

Motivation by Rewards: 55% occasionally motivated, 25% frequently motivated. 

Feedback Effectiveness: 68% find feedback effective, 15% highly effective. 

Goal Setting: 40% find setting small goals effective, 33% highly effective. 

Progress Tracking: 53% moderately motivated, 38% significantly motivated. 

Identifying Improvement Areas: 48% high impact, 38% moderate impact. 

Adjusting Learning Methods: 60% likely to adjust based on feedback. 

Self-Reflection: 55% occasionally reflect, 30% frequently reflect. 

Evaluating Learning Methods: 58% likely to consider effectiveness. 

Identifying Focus Areas: 45% moderate impact, 33% high impact. 

Usefulness of Reminders: 43% occasionally helpful, 28% frequently helpful. 

 

 

 

 

 

https://www.clausiuspress.com/article/13410.html
https://consensus.app/papers/harnessing-ai-for-education-40-drivers-of-personalized-castrochiappe/e20e0a17c3745efca5c54d4e025de290/
https://forms.office.com/Pages/AnalysisPage.aspx?AnalyzerToken=7iUouYImuOyehtqWenWLzXRG4MN95Oq9&id=jX15een1I0eG8wXzQoyAWlOVG6ABFv9CqwPMwElD_9tUODc0V1dURE9XU0g1MFYzMElYU1lNSDcwTC4u
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1. How often do you feel motivated by the 

reward system in your study routine? 

2. How much does seeing your progress 

encourage you to keep studying? 

 

 

  

3. How helpful do you find the feedback you 

receive during your self-study sessions? 

4. How often do you feel like you're 

improving in your self-study? 

 

 

 

 

5. When you struggle to understand 

something, how likely are you to keep going 

and try to learn it? 

6. How helpful is it for you to set small 

goals during your study sessions? 

 

 

 

 

7. To what extent does tracking your progress 

motivate you to continue studying? 

8. How much do you feel your self-study 

routine helps you identify areas where you 

need to improve? 
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9. How likely is it that you will adjust your 

learning methods based on the feedback you 

receive? 

10.Does your self-study routine help you 

feel more confident in your learning? 

 

 

  

11. How often do you reflect on your study 

progress and consider ways to improve your 

learning process? 

12. How likely are you to think about the 

effectiveness of your learning methods 

during your study sessions? 

 

 

 

 

 

13. Does your current study routine help you 

identify areas that need more focus? 

14. How often do you find reminders or 

prompts helpful for keeping you on track 

with your study goals? 



90 

 

 

 

 

15. How confident are you in your ability to manage your learning after using your current 

study routine? 

  

 

Recommendations: 

1. Personalized Feedback: 

   - AI systems should provide personalized feedback to enhance learning experiences. 

2. Adaptable Goal-Setting: 

   - Incorporate adaptable goal-setting mechanisms to keep learners focused and motivated. 

3. Progress Tracking: 

   - Ensure robust progress tracking features to maintain learner engagement. 

4. Flexible Reminders and Prompts: 

   - Develop systems that allow flexibility in delivering reminders and prompts to cater to individual 

needs. 

CONCLUSION 

The research shows a positive link between AI gamification and effective self-study. Most 

participants felt motivated by tracking progress and setting small goals. Immediate, constructive 

feedback enhanced their study sessions.[5] Tracking progress was a key motivator, emphasizing the 

need for AI systems to monitor achievements. 

https://consensus.app/papers/enhancing-professional-development-and-training-through-omar-harun/f46376c5e8a65d2d9e9098ef62caf1f5/
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Learners valued evaluating their progress and adapting strategies based on feedback, showing a 

readiness for adaptive techniques. However, reminders had limited impact, highlighting the need for 

personalized and customizable AI gamification. 

To maximize benefits, AI gamification should offer personalized feedback, adaptable goals, and 

progress tracking. Future AI educational tools should focus on interactive, adaptive components to 

boost engagement and help learners reflect on their progress. In conclusion, AI gamification can 

significantly enhance self-study effectiveness when tailored to individual needs.[7] 

REVIEW OF LITERATURE 

[1] Ely Christian C. Balaquiao (2024): AI gamification enhances student performance in smart 

learning environments. 

      https://journal.iistr.org/index.php/JPES/article/view/515/427 

[2] Lanlan Gao (2024): AI in gamification increases learning outcomes and engagement. 

      https://papers.academic-conferences.org/index.php/ecgbl/article/view/2627/2544 

[3] Gina Paola Barrera Castro (2024): AI strengthens personalized learning through adaptive 

content and feedback. 

https://consensus.app/papers/harnessing-ai-for-education-40-drivers-of-personalized-

castrochiappe/e20e0a17c3745efca5c54d4e025de290/ 

[4] Zoel-Fazlee Omar (2023): AI-driven personalized learning addresses unique learner needs. 

      https://consensus.app/papers/enhancing-professional-development-and-training-through-omar-

harun/f46376c5e8a65d2d9e9098ef62caf1f5/ 

[5] Di Jiao (2024): AI personalization improves higher education outcomes. 

      https://www.clausiuspress.com/article/13410.html   

[6]  https://tinyurl.com/SummaryAIGraph  Primary Data Collection Survey Link  

[7]  CBSE- AI Integration for School Curriculum-     

https://cbseacademic.nic.in/web_material/Curriculum20/AI_Integration_Manual_Introduction.pdf 

Future Directions and Opportunities  

1. Enhanced STEM Career Guidance  

AI-driven career counselling systems can analyse student aptitudes and interests, guiding them 

towards biology-related fields such as biotechnology, ecology, or medicine.  

2. Integration with Field-Based Learning  

AI-enabled mobile apps can support field studies in biology, allowing students to identify species, 

measure biodiversity, and analyse ecological data in real-time.  

3. Collaborative and Global Learning  

https://cbseacademic.nic.in/web_material/Curriculum20/AI_Integration_Manual_Introduction.pdf
https://journal.iistr.org/index.php/JPES/article/view/515/427
https://papers.academic-conferences.org/index.php/ecgbl/article/view/2627/2544
https://consensus.app/papers/harnessing-ai-for-education-40-drivers-of-personalized-castrochiappe/e20e0a17c3745efca5c54d4e025de290/
https://consensus.app/papers/harnessing-ai-for-education-40-drivers-of-personalized-castrochiappe/e20e0a17c3745efca5c54d4e025de290/
https://consensus.app/papers/enhancing-professional-development-and-training-through-omar-harun/f46376c5e8a65d2d9e9098ef62caf1f5/
https://consensus.app/papers/enhancing-professional-development-and-training-through-omar-harun/f46376c5e8a65d2d9e9098ef62caf1f5/
https://www.clausiuspress.com/article/13410.html
https://tinyurl.com/SummaryAIGraph
https://cbseacademic.nic.in/web_material/Curriculum20/AI_Integration_Manual_Introduction.pdf
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AI can create global virtual classrooms, enabling students to collaborate with peers from different 

cultural and geographical backgrounds on biology projects.  

Conclusion  

AI represents a paradigm shift in biology education, offering tools and techniques that cater to 

diverse learner profiles and elevate teaching efficacy. From personalized learning paths to immersive 

virtual labs, AI has the potential to make biology education more engaging, inclusive, and effective. 

However, addressing challenges such as accessibility, ethical concerns, and teacher readiness is 

crucial for the equitable and sustainable integration of AI in K-12 education. Future research should 

focus on developing cost-effective AI solutions, expanding teacher training programs, and fostering 

collaborations between educators, technologists, and policymakers to maximize the benefits of AI 

in biology education.  
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Arithmetic and Basic Mathematics 

• Example: AI-powered tools like Photomath or Microsoft Math Solver can explain how to 

perform basic operations (addition, subtraction, multiplication, division) step-by-step. 

Link: https://photomath.com/articles/?category=Math%20Explained%3A%20Algebra 

https://photomath.com/articles/algebra-study-guide-examples-and-practice-problems/ 

https://math.microsoft.com/en 

https://mathsolver.microsoft.com/en/topic/trigonometry/simplify 

• AI Application: 

o Personalized Practice: Platforms like DreamBox adapt difficulty levels based on 

each child’s performance. 

o Interactive Games: AI can gamify arithmetic problems, where students solve 

questions to unlock rewards or levels. 

• Activity: 

o Let students solve word problems using AI tools that break them into manageable 

steps. 

 

2. Algebra 

• Example: Solving equations like 2x+3=72x + 3 = 72x+3=7. 

o Use AI platforms like WolframAlpha to show step-by-step solutions. 

o AI graphing tools, such as Desmos, help visualize equations like y=mx+cy = mx + 

cy=mx+c or quadratic equations y=ax2+bx+cy = ax^2 + bx + cy=ax2+bx+c. 

o https://www.wolframalpha.com/examples/mathematics/algebra 

• AI Application: 

o Interactive Solvers: Students input an equation, and AI demonstrates how to isolate 

variables and solve it. 

o Visualization: Show how changes in coefficients affect the graph. 

• Activity: 

o Students input different equations into an AI tool and analyze how the graphs change 

(e.g., changing the slope mmm or intercept ccc). 

o https://www.wolframalpha.com/examples/mathematics/plotting-and-graphics 

 

https://photomath.com/articles/?category=Math%20Explained%3A%20Algebra
https://photomath.com/articles/algebra-study-guide-examples-and-practice-problems/
https://math.microsoft.com/en
https://mathsolver.microsoft.com/en/topic/trigonometry/simplify
https://www.wolframalpha.com/examples/mathematics/algebra
https://www.wolframalpha.com/examples/mathematics/plotting-and-graphics
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3. Geometry 

• Example: Understanding shapes, angles, and properties of polygons. 

o AI tools like GeoGebra can construct and manipulate shapes dynamically. 

• AI Application: 

o Dynamic Geometry Software: Students can explore theorems like the Pythagorean 

Theorem interactively. 

o Measurement and Proofs: Use AI to solve problems involving perimeter, area, and 

volume. 

• Activity: 

o Students use GeoGebra to create a triangle and test if the Pythagorean Theorem holds 

true for different side lengths. 

 

4. Graphs and Data Analysis 

• Example: Plotting linear and quadratic graphs, analyzing data sets. 

o Tools like Desmos or Tableau Public allow students to visualize mathematical data 

and graphs. 

• AI Application: 

o Graphing Calculators: Show how changing an equation affects the graph 

dynamically. 

o Data Analysis: Use AI to teach statistics (e.g., mean, median, mode) with real-world 

data. 

• Activity: 

o Input real-world data (e.g., student test scores) into an AI tool and create bar charts, 

line graphs, or histograms. 

o Analyze the slope and intercept of a graph using Desmos. 

 

5. Probability and Statistics 

• Example: Predicting outcomes and analyzing chances. 

o AI simulations (e.g., Monte Carlo methods) can demonstrate probability concepts. 

• AI Application: 

o Simulation: Use AI to roll virtual dice or simulate a coin toss and calculate 

probabilities. 

o Data Insights: Analyze larger data sets to predict outcomes. 

• Activity: 

o Run an AI-based simulation of 100 coin flips, analyze the results, and compare them 

to theoretical probabilities. 
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6. Trigonometry 

• Example: Solving triangles, understanding sine, cosine, and tangent functions. 

o AI tools can plot trigonometric graphs and solve angle-based problems. 

• AI Application: 

o Visualization: Use tools like GeoGebra to illustrate sine waves and their properties. 

o Real-Time Problem Solving: AI solves problems such as finding the height of a 

building using trigonometric ratios. 

• Activity: 

o Use AI to plot y=sinxy = \sin xy=sinx, y=cosxy = \cos xy=cosx, and y=tanxy 

= \tan xy=tanx, and explore how these graphs change with transformations. 

 

7. Advanced Topics (High School Level) 

• Calculus: Teach differentiation and integration using AI graphing tools. 

o Example: Plot the derivative of y=x2y = x^2y=x2 and show how it relates to the 

slope. 

• Linear Algebra: Use AI to solve systems of equations or perform matrix operations. 

• AI Application: 

o Interactive Problem Solvers: Let students input functions, and AI shows how to 

differentiate or integrate step-by-step. 

o Visualization: Visualize 3D graphs or planes in space for multivariable functions. 

• Activity: 

o Use AI to solve optimization problems like maximizing the area of a rectangle with 

a given perimeter. 

 

8. Gamification and AI Integration 

• Use AI to create math-based games: 

o Example: A game where students answer math questions to help an AI robot "level 

up." 

o Encourage students to solve puzzles involving algebra or geometry to unlock new 

game features. 

 

9. Cross-Curricular Integration 

• Use AI to connect math with other subjects: 

o Science: Teach physics concepts like velocity and acceleration through graphs. 

o Computer Science: Introduce simple programming in Python to visualize math 

problems. 
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10. Ethical Considerations and AI Awareness 

• Teach students how AI uses math in real-world applications, such as: 

o Algorithms for recommendation systems. 

o AI in self-driving cars (geometry and calculus). 

• Discuss the ethical implications of AI, such as bias in data analysis. 

 

Implementation Plan 

1. Identify Tools: Research and integrate AI platforms suitable for the grade level. 

2. Train Teachers: Provide training sessions to familiarize educators with AI tools. 

3. Interactive Classes: Design lessons with AI demonstrations and hands-on activities. 

4. Feedback Loop: Collect feedback from students and teachers to improve AI integration. 
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Professional Development for AI Integration: 

Strategies for Equipping Educators with AI Skills 

Spruha Suresh Indu 

Abstract  

Artificial Intelligence (AI) is transforming education by enhancing teaching methods, automating 

administrative tasks, and personalizing learning experiences. However, many educators lack the 

necessary skills to effectively integrate AI into their teaching. This research paper explores strategies 

for professional development aimed at equipping educators with the competencies needed to 

incorporate AI into their pedagogical practices. The study highlights the benefits of AI in education, 

identifies common challenges, and outlines effective training programs and resources for educators. 

Introduction 

The rise of AI in education presents both opportunities and challenges for educators. AI-powered 

tools can support personalized learning, automate assessments, and facilitate data-driven decision-

making. However, the successful adoption of AI in the classroom depends on educators' ability to 

understand and utilize these technologies effectively. Professional development (PD) programs play 

a crucial role in bridging this gap by providing educators with hands-on training, theoretical 

knowledge, and practical applications of AI in teaching. This paper examines various strategies for 

designing and implementing PD programs that enable educators to integrate AI into their instruction. 

The rapid advancement of AI technologies has created a growing demand for skilled professionals 

capable of integrating AI into various domains. Organizations must invest in professional 

development to equip employees with the necessary skills and knowledge. This paper examines key 

aspects of professional development in AI integration, including current trends, barriers, and 

solutions. 

The Need for AI Training in Education: AI technologies are increasingly being adopted in 

education to enhance teaching and learning experiences. Some common applications include: 

• Adaptive learning systems that personalize instruction based on student performance. 

• AI-powered chatbots and virtual assistants for answering student inquiries. 

• Automated grading systems for objective assessments. 

• Data analytics tools for tracking student progress and predicting learning outcomes. Despite these 

advancements, many educators lack the necessary technical skills and pedagogical strategies to 

integrate AI effectively. Without adequate training, AI implementation may lead to ethical 

concerns, biases, and ineffective teaching practices. 

Challenges in AI Integration Several challenges hinder the effective integration of AI in education, 

including: 

1. Lack of AI Literacy: Many educators have limited knowledge of AI and its potential 

applications in education. 
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2. Resistance to Change: Teachers may be reluctant to adopt new technologies due to fear of job 

displacement or lack of confidence in using AI tools. 

3. Ethical and Privacy Concerns: AI raises issues related to student data privacy, bias in AI 

algorithms, and ethical considerations in decision-making. 

4. Limited Access to Resources: Some schools lack the necessary infrastructure, funding, or 

technical support for AI integration. 

Strategies for AI Professional Development: To address these challenges, effective professional 

development programs should be designed with the following strategies: 

1. Foundational AI Literacy Training 

Offer workshops and online courses that cover AI fundamentals, including machine learning, natural 

language processing, and computer vision. 

Introduce educators to AI applications in education through case studies and real-world examples. 

2. Hands-on Experience with AI Tools 

Provide training on AI-powered educational tools such as intelligent tutoring systems, chatbots, and 

data analytics platforms. 

Encourage educators to experiment with AI applications in lesson planning, assessments, and 

student engagement. 

3. Collaborative Learning and Peer Support 

Establish AI learning communities where educators can share experiences, best practices, and 

resources. 

Facilitate mentorship programs that pair AI-experienced teachers with beginners. 

4. Integration with Pedagogical Approaches 

Align AI training with instructional strategies such as differentiated learning, flipped classrooms, 

and project-based learning. 

Demonstrate how AI can enhance classroom engagement, personalize learning, and streamline 

administrative tasks. 

5. Addressing Ethical and Privacy Concerns 

Educate teachers on AI ethics, bias mitigation, and responsible AI use. 

Provide guidelines on data privacy and student protection when using AI-powered tools. 

6. Ongoing Professional Development and Support 

Offer continuous learning opportunities, including webinars, certification programs, and AI boot 

camps. 

Provide access to AI-related research, policy updates, and best practices in education. 
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Case Studies and Best Practices Several institutions have successfully implemented AI 

professional development programs for educators. For example: 

• MIT’s AI for K-12 Initiative: Offers AI literacy programs tailored for school teachers. 

• Google’s AI for Education: Provides AI training resources and tools for educators. 

• Microsoft’s AI in Education Program: Offers workshops and online courses to help teachers 

integrate AI into their curriculum. These case studies demonstrate the effectiveness of structured 

training programs in equipping educators with AI competencies. 

The Importance of Professional Development in AI 

• Ensuring workforce adaptability in an AI-driven economy. 

• Enhancing productivity and efficiency through AI competencies. 

• Bridging the skills gap between traditional expertise and AI-driven processes. 

• Encouraging ethical AI usage and responsible implementation. 

 Strategies for Professional Development in AI Integration 

Formal Education and Certification Programs: Universities and online platforms 

offering AI-related courses. 

• Corporate Training Programs: On-the-job training, workshops, and AI boot camps. 

• Self-paced Learning and Online Resources: MOOCs, AI research publications, and 

open-source projects. 

• Industry Collaborations and Partnerships: Joint ventures between tech companies 

and academia. 

• Mentorship and Peer Learning: AI-focused communities, forums, and networking 

events. 

 Challenges in Professional Development for AI Integration 

• Accessibility and Affordability: High costs of AI training programs. 

• Knowledge Obsolescence: Rapid AI advancements requiring continuous learning. 

• Lack of Standardization: Varying AI education quality and curriculum inconsistencies. 

• Ethical and Regulatory Concerns: Understanding AI biases, privacy issues, and 

compliance requirements. 

Future Directions in AI professional development  

• Development of adaptive AI-powered learning platforms.  

• Increased emphasis on interdisciplinary AI training.  

• Greater government and industry investment in AI education. 

• Evolution of ethical AI frameworks and governance training.  

• Personalized learning paths using AI-driven analytics. 
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Conclusion 

 As AI continues to transform education, it is imperative that educators receive proper training to 

harness its potential effectively. Professional development programs that focus on AI literacy, 

hands-on experience, pedagogical integration, ethical considerations, and continuous learning can 

empower educators to integrate AI into their teaching. By addressing challenges and implementing 

best practices, AI professional development can ensure that educators are well-prepared to create 

innovative and effective learning experiences for their students. 
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