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ABSTRACT - This research paper is about creating an AI 
Teaching Assistant using the Retrieval-Augmented Generation 
(RAG) method to make learning easier and more effective. In 
today’s world, artificial intelligence is becoming an important 
part of education. Many AI tools can help students study, but some 
of them give limited or outdated answers because they only use the 
data they were trained on. The RAG approach helps to solve this 
problem by using two steps. First, it searches for the most suitable 
information from a large collection of data, and then it uses a 
language model to generate an answer in simple and clear 
language. This helps the system give more accurate and useful 
answers to students’ questions. The AI Teaching Assistant made 
with this method can help students understand difficult topics, 
answer their queries, and provide extra study help whenever 
needed. It can also support teachers by saving time and improving 
communication with students. 

Overall, this study shows that RAG can make AI teaching tools 
more helpful, interactive, and personalized for better learning. 
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ABBREVIATIONS 

AI – Artificial Intelligence 

RAG – Retrieval-Augmented Generation 

ML – Machine Learning 

NLP – Natural Language Processing 

QA – Question Answering 

LLM – Large Language Model 

INTRODUCTION 

Education is one of the most important parts of human life. It 
helps people gain knowledge, build skills, and grow as 
individuals. With the rapid development of technology, the way 
people learn and teach has also changed. Digital tools and online 
platforms have made learning easier and more accessible for 
students around the world. 

In recent years, Artificial Intelligence (AI) has started playing a 
major role in education. AI systems are being used to grade 
assignments, recommend learning materials, and even interact 
with students. These tools make the learning process more 
personalized and effective. Many schools and universities are now 
exploring how AI can help teachers and students in daily 
learning. 

One of the most interesting uses of AI in education is the creation 
of AI Teaching Assistants. These are intelligent systems designed 
to support teachers and help students understand lessons better. 
They can answer questions, explain difficult topics, and provide 
study materials instantly. This reduces the workload of teachers and 
gives students 24/7 access to learning support. 

However, most AI systems have a major limitation. They can only 
give answers based on the data they were trained on, which means 
their knowledge does not update. If the training data is old or 
limited, the AI may give incomplete or wrong information. For 
example, if a student asks about a new topic or a recent change in 
the syllabus, a normal AI model might not know the answer. In 
education, where accuracy and current information matter most, 
this becomes a serious problem. Teachers and students need an 
AI tool that can access the latest and most relevant information, 
not one limited to old data. 

To solve this issue, a new approach called Retrieval- Augmented 
Generation (RAG) has been introduced. RAG combines two 
important parts of AI: retrieval and generation. In the retrieval 
step, the system searches for the most relevant and updated 
information from a large database or knowledge source. Then, in 
the generation step, it uses a language model to create a meaningful 
and natural answer based on the retrieved data. 

This combination helps the AI system provide more reliable and 
accurate responses. Unlike normal AI models, RAG can give 
answers that are both factual and easy to understand. It makes the 
system smarter, more flexible, and suitable for real-world use in 
education. With this technology, teaching assistants can become 
more effective and trustworthy. 

A RAG-based AI Teaching Assistant can play a big role in 
improving how students learn. It can help them understand topics in 
a simple way, answer their doubts quickly, and suggest extra 



Journal Publication of International Research for Engineering and Management (JOIREM) 
Volume: 03 Issue: 11 | Nov-2025 

ISSN (O) 3107-6696 

 

© 2025, JOIREM      |www.joirem.com|        Page 2         ISSN (O) 3107-6696 

materials for better understanding. It also supports teachers by saving 
time and allowing them to focus on more creative and important 
tasks in teaching. 

The main goal of this research is to explore how RAG can be 
used to build an AI Teaching Assistant that supports learning 
in an intelligent and personalized way. This system aims to 
provide students with accurate and clear information while also 
improving communication between teachers and students. The 
assistant can also adjust to each student’s needs, making 
learning more interactive and engaging. 

In conclusion, this paper presents how Retrieval- Augmented 
Generation can make AI Teaching Assistants more efficient 
and reliable. By combining retrieval and generation, RAG helps 
overcome the limitations of traditional AI systems. This 
technology has great potential to change the future of education 
by making digital learning tools more helpful, accurate, and 
student-friendly. 

1. RELATED WORK 

Many researchers and developers have worked on using 
Artificial Intelligence (AI) to improve education and support both 
teachers and students. 

Early AI-based learning systems focused mainly on providing 
personalized content or automatic grading. For example, 
adaptive learning platforms could track student progress and 
suggest materials based on their performance. These systems helped 
reduce the workload of teachers and made learning more flexible, 
but they still had limited understanding of natural language and 
could not hold meaningful conversations with students. 

With the rise of Natural Language Processing (NLP) and Large 
Language Models (LLMs), AI tools started becoming more 
interactive and conversational. Systems like chatbots and virtual 
tutors were developed to answer students’ questions and explain 
topics in simple language. They used pre-trained models that 
could generate human-like text, allowing smoother 
communication. However, these systems often relied only on 
their training data and lacked access to updated or subject-specific 
knowledge. This made their responses sometimes incorrect or 
incomplete, especially for complex academic topics. 

To address these issues, new models and methods were explored 
to combine retrieval-based and generation-based systems. 
Retrieval-based systems could find factual information from 
databases or documents, while generation-based systems could 
create natural and clear responses. Researchers realized that 
combining both could lead to more accurate and reliable 
educational AI tools. 

This idea led to the creation of Retrieval-Augmented 
Generation (RAG), which uses both retrieval and generation 
steps to improve the quality of AI responses. 

Several studies have shown that RAG-based systems perform 
better than traditional AI models in question- answering and 
information-support tasks. They can access external knowledge 
sources, such as academic databases or textbooks, and generate 
more accurate, context-aware answers. In the field of education, 
this approach can make AI Teaching Assistants more effective, as 
they can provide correct and up-to-date information to students. 
Therefore, many researchers consider RAG an important step 
toward building intelligent and reliable educational assistants. 

2. METHODOLOGY 

The main goal of this research is to design an AI Teaching 
Assistant that uses the Retrieval-Augmented Generation (RAG) 
approach. The system helps students by answering their 
questions, explaining difficult concepts, and providing study 
material in a simple way. The focus of this methodology is to 
show how RAG can be applied to create a reliable and interactive 
learning assistant that gives accurate and updated information. 

The proposed system works in two main stages: retrieval and 
generation. In the retrieval stage, the system searches for useful 
information from a large knowledge base, which may include 
textbooks, lecture notes, research papers, or other educational 
resources. When a student asks a question, the system finds the 
most relevant documents or passages related to that query. This step 
helps ensure that the information is factual and based on real 
sources, rather than only depending on what the AI model has 
learned during training. 

 

In the generation stage, the retrieved information is passed to a 
language model such as a Large Language Model (LLM). The 
model reads the selected content and creates an answer in clear 
and simple language. This helps students understand topics easily 
and stay engaged while learning. The RAG model combines the 
strengths of retrieval for accuracy and generation for clarity, 
producing answers that are both correct and easy to read. 

 

To implement the system, common AI tools and frameworks 
can be used. The model connects to an API for document 
retrieval and a simple Graphical User Interface (GUI) for user 
interaction. Students can type or speak their questions, and the 
system provides real-time responses. This setup makes the assistant 
easy to use for classrooms and online learning, giving students 
accurate and personalized answers whenever they need help. 

 

3. CHALLENGES FACED 
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While developing the RAG-based AI Teaching Assistant, several 
challenges were faced during the research and implementation 
process. The first major challenge was collecting and managing 
the right data. The system needed access to reliable and up-to-
date educational materials. Finding, organizing, and formatting this 
data in a way that the model could use effectively took a lot of 
time and effort. Poorly structured data often led to irrelevant or 
incomplete responses. 

Another challenge was related to model accuracy and response 
quality. Even though the RAG model combines retrieval and 
generation, it sometimes produced answers that were either too 
general or not fully aligned with the student’s question. Balancing 
factual accuracy with clear and simple language was difficult. It 
required continuous testing and fine-tuning of both the retrieval 
and generation parts to make sure the answers were correct and 
easy to understand.  

Lastly, collecting user feedback was also a challenge. Some 
students did not provide detailed feedback or skipped rating the 
answers. Without enough feedback, improving the assistant’s 
accuracy and understanding became more difficult. Regular 
testing and small feedback surveys were used to reduce this 
problem and make the system more effective. 

4. EXPERIMENTS AND EVALUATION 
 

To test the performance of the RAG-based AI Teaching 
Assistant, several experiments were carried out. The goal of these 
experiments was to see how well the system could answer questions, 
retrieve correct information, and generate clear explanations. 

Different types of questions were used, including short factual 
questions, concept-based queries, and descriptive ones that 
needed longer answers. This helped to check if the assistant could 
handle different levels of difficulty and give suitable responses for 
each type. 

The experiments were done using a small collection of educational 
data that included textbooks, lecture notes, and verified online 
resources. The RAG model was tested with different datasets to see 
how changes in data affected its accuracy. During each test, the 
time taken to retrieve information, the quality of the generated 
answer, and the overall clarity were measured. The focus was on 
checking both the retrieval efficiency and the generation quality 
of the system. 

The evaluation also included comparing the RAG- based 
assistant with a normal AI language model that did not use retrieval. 
Results showed that the RAG model performed better in accuracy 
and relevance of answers. The responses were more complete, 
updated, and factually correct. In contrast, the basic AI model 
sometimes gave vague or outdated answers. This confirmed that 
the retrieval process added an important layer of factual support 
to the system. 

Finally, user feedback was collected from a small group of 
students who used the AI assistant. Most students said that the 
assistant was easy to use and gave helpful answers. 

They also found the explanations clear and suitable for learning. 
Some users suggested that adding more subject materials could 
make it even more useful. 

Overall, the experiments showed that the RAG-based AI Teaching 
Assistant performed effectively and could support both students 
and teachers in educational environments. 

D. Result 

The experiments showed that the RAG-based AI Teaching 
Assistant performed better than a standard language model in 
most areas. The system was able to retrieve more accurate and 
up-to-date information from the knowledge base before 
generating responses. This helped the assistant give answers that 
were not only correct but also more detailed and relevant to the 
questions asked. The retrieval process also reduced the chances 
of errors and improved the factual quality of the responses. 

In terms of clarity and language quality, the RAG model 
generated answers that were easier for students to understand. 
When compared with the normal AI model, the responses from 
the RAG system were more structured, logical, and closer to 
how a teacher might explain a concept. Students reported that the 
assistant’s answers were clear and well-organized, which helped 
them grasp difficult topics more easily. The natural language 
generation also made the system feel more interactive and 
friendly to use. 

Overall, the results proved that combining retrieval and 
generation can significantly improve the performance of AI 
Teaching Assistants. The RAG-based model provided faster, 
more accurate, and more reliable answers while maintaining a 
simple and natural way of communication. The system met the 
research goal of improving learning support and showed strong 
potential for use in real educational settings. With further 
improvement and larger datasets, the model can become an even 
more powerful tool for both teachers and students. 

 

5. OPEN RESEARCH ISSUES 

Although the RAG-based AI Teaching Assistant performed 
well, there are still some open research issues that need further 
study. One major issue is the quality and variety of the data used 
for retrieval. Since the system depends on external data sources, 
outdated or limited information can lead to incomplete or 
incorrect answers. 
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Improving the size, freshness, and organization of educational 
datasets is important to make the system more accurate and 
dependable. Another key challenge is personalization. The 
assistant currently provides general answers without 
considering each student’s individual learning style or 
progress. Developing models that can adjust responses based 
on user behavior, question patterns, or learning preferences 
would make the system more effective and student- friendly. 

A second area of concern is reasoning, ethics, and data privacy. 
While RAG improves factual accuracy, it still struggles with 
complex reasoning and multi-step problem solving. 
Enhancing the model’s logical understanding and explanation 
ability could make it more useful for advanced subjects. At the 
same time, ensuring the safe handling of student data and 
maintaining transparency are also important. The system 
should avoid bias and protect user information at all times. 
Addressing these issues will help future researchers build more 
trustworthy, intelligent, and responsible AI Teaching 
Assistants for the education sector. 

 

6. TOOLS AND TECHNOLOGIES USED 

The development of the RAG-based AI Teaching Assistant 
involved the use of several important tools and technologies. The 
system was built using Python as the main programming language 
because of its strong libraries for machine learning and natural 
language processing. 

The Hugging Face Transformers library was used to implement 
the RAG model and handle the connection between retrieval and 
generation parts. For storing and managing data, FAISS was used as 
the vector database to perform efficient document retrieval. The 
front-end interface was developed using HTML, CSS, and 
JavaScript, making it simple and interactive for students. APIs 
were used to connect the user interface with the AI model, 
allowing smooth communication between the front end and 
back end. 

Together, these tools helped create a working prototype that can 
retrieve educational information and generate meaningful answers 
for learners. 

7. FUTURE SCOPE 

The future scope of this research lies in improving the efficiency, 
accuracy, and adaptability of the RAG-based AI Teaching 
Assistant. 

With continuous progress in AI and natural language processing, 
the system can be made smarter and more interactive. In the future, 
it can include more advanced retrieval techniques that provide even 
faster and more precise answers. The assistant can also be trained 
with larger and more diverse educational datasets to cover 

different subjects and difficulty levels, making it useful for 
students from various academic backgrounds. 

Another important direction for future development is 
personalization and integration. The system can be improved to 
understand each student’s learning pattern and provide answers 
suited to their individual needs. It can also be connected with 
online learning platforms, digital classrooms, and school 
management systems to become a complete learning companion. In 
addition, adding voice interaction, multilingual support, and 
feedback collection features can make the assistant more user-
friendly and effective. With these improvements, the RAG-
based AI Teaching Assistant can become a powerful tool that 
helps both students and teachers in modern education. 

Future improvements can also focus on the reasoning and problem-
solving ability of the model. Although RAG performs well with 
factual questions, it still struggles with complex or step-by-step 
reasoning tasks. Enhancing the model’s logical understanding 
will make it more helpful for subjects that require analysis, such 
as mathematics or science. Combining RAG with reasoning-
based AI systems could lead to more accurate and detailed 
educational responses. 

Integration with other technologies is another promising area. The 
assistant can be connected with online learning platforms, school 
management systems, and virtual classrooms to offer real-time 
academic help. Voice-based interaction and multilingual support 
can also make it accessible to a wider range of students. 
Additionally, adding a feedback system can help teachers monitor 
student progress and improve learning outcomes. 

Finally, future work should also pay attention to ethical issues 
such as user privacy, data protection, and transparency. As AI 
becomes more involved in education, ensuring safe use of data 
and preventing bias are very important. By combining advanced 
technology with ethical design, the RAG-based AI Teaching 
Assistant can become a reliable, intelligent, and responsible tool 
that truly supports modern education. 

8. CONCLUSION 

The RAG-based AI Teaching Assistant has proven to be a 
useful tool for improving the teaching and learning process. It 
combines the strengths of information retrieval and text 
generation to give students answers that are accurate, relevant, 
and easy to understand. This makes it more effective than normal 
AI models that rely only on pre-trained data. Through this 
project, it was observed that students could get faster and more 
reliable support while studying, especially when they needed 
quick explanations or help with difficult topics. 
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The experiments and evaluations showed that the RAG model 
provided better factual accuracy and clarity in answers. It also 
helped reduce errors that often appear in regular AI-generated 
responses. The system worked well with different kinds of 
questions and could explain concepts in a natural and student-
friendly way. These results prove that AI can play an 
important role in making education more interactive and 
accessible to everyone. 

At the same time, some limitations were identified that can be 
improved in future research. The assistant still faces 
challenges in handling complex reasoning, providing 
personalized learning experiences, and ensuring user data 
safety. 

By focusing on these areas, future versions of the model can 
become more intelligent and adaptive. Regular updates to the 
data and better tuning of the model can make the assistant even 
more reliable for real-world educational use. 

There’s still a lot we can improve, but this work is a step in the 
right direction. We set out to make a system that is not just 
smart, but also fair and easier for people to trust. Hopefully, this 
kind of approach can inspire more research into making 
recommendation systems that work for everyone, but not just in 
terms of accuracy, but in how clearly and fairly they treat their 
users. 

Overall, this research shows that Retrieval-Augmented 
Generation can be a powerful approach in the field of 
educational technology. It bridges the gap between traditional 
teaching and AI-based learning by providing accurate 
information and meaningful guidance. With continuous 
improvement and wider implementation, the RAG-based AI 
Teaching Assistant can transform how students learn and how 
teachers support them, creating a smarter and more efficient 
learning environment for the future. 
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