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Abstract: The evolution of artificial intelligence has significantly transformed the education sector,
ushering in the era of smart education systems. At the forefront of this transformation is generative Al,
which has proven to be a powerful tool in automating and enhancing various aspects of teaching and
learning. This study explores the integration of GROQ's Lemma API, large language models (LLMs), and
natural language processing (NLP) into a smart education framework that dynamically supports the
generation of educational content and assessments. By leveraging GROQ's Lemma API, which provides
ultra-fast inference capabilities for LLMs, the application ensures real- time content generation with high
efficiency. The integration of advanced NLP techniques allows the system to understand the semantic
structure of input material and generate questions that test comprehension, critical thinking, and problem-
solving skills. This leads to more interactive, engaging, and effective learning experiences. In conclusion,
this research demonstrates how a smart education system powered by GROQ's Lemma-and generative Al
can redefine modern learning environments. By automating educational content generation, the system
enhances productivity for educators, enables scalable personalized learning, and provides students with a
more tailored and effective educational experience. This paves the way for the widespread adoption of
intelligent educational technologies in schools, colleges, and online learning platforms worldwide.

Index Terms — LLM(Large Language Model), BERT(Bidirectional Encoder Representation from
Transformers), NLP

|. INTRODUCTION

Automatic Question Generation (AQG) has become a vital field in Natural Language Processing (NLP),
driven by the need to improve conversational agents and educational content. Recent advancements in
AQG systems highlight various approaches, including rule-based methods and neural network
architectures like Transformers, which have revolutionized the generation of coherent and contextually
relevant questions. The literature underscores a broad range of applications, from visual and
conversational scenarios to autonomous question formulation. To address challenges related to
maintaining quality and relevance, these innovations demonstrate how models such as GPT, BERT, and
XLNet can generate questions that closely resemble those crafted by humans. Using Grog's Lemma API,
we create an Automated Question Generator Application in this project that effectively creates questions
from text inputs. Our application uses the insights fromrelated efforts to improve the quality of question
generation by incorporating cutting-edge generative Al techniques. This emphasis on using huge language
models is consistent with recent research showing that synthetic data is a powerful tool for training
question-answering systems. Furthermore, this initiative seeks to bridge gaps in generating high-quality,
relevant questions that significantly enhance user engagement and learning outcomes, thereby
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contributing to the ongoing discourse in AQG. Automatic Question Generation (AQG) plays a crucial role
in boosting user engagement and interactive learning across various applications, such as chatbots and

educational systems. Recent advancements in AQG techniques, particularly those leveraging neural
network architectures like Transformers, have significantly improved the quality and relevance of
generated questions. While traditional methods, such as template-based and supervised question
generation, have laid the groundwork, their reliance on specific datasets and templates often restricts their
adaptability and diversity. Recent research on generating open-ended questions that require multi-
sentence responses has proposed a new question-type ontology, offering a more precise representation of
question complexity compared to traditional question words. This study presents a labeled dataset
containing 4,959 questions, highlighting the importance of developing datasets that better reflect the
intricacies of natural language. rise of transformer-based architectures has greatly accelerated innovation
in smart education systems. At the core of these advancements are powerful models like BERT, BART,
GPT, and XLNet, which, when integrated with GROQ’s Lemma API, enable real-time, context-aware
question generation that is both scalable and pedagogically rich. Transformers revolutionize natural
language generation (NLG) by effectively modeling long-range dependencies and capturing intricate
contextual relationships in text.
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I.METHODOLOGY

The automated question generator application's suggested system architecture uses a modular approach to
expedite the question creation process. Three main parts make up the architecture: the input module,
processing module, and output module. Because of the clear data and interaction flow guaranteed by this
design, users may quickly create queries based on their needs. Diagram concept: ¢ Using a flowchart or
diagram, illustrate how the three primary parts are related in order. « The data flow from the input module to
the processing module and then to the output module can be shown using arrows. ¢ Provide icons or
representations for every module, such as a webpage for outputs, a cloud for the API, and text boxes for
inputs. The module for input : The Input Module serves as a user interface through which trainers,
instructors, or users can specify the parameters required to produce the questions. This module's
straightforward and userfriendly design enables it to capture significant attributes. User input in the field: ¢
Topic Selection: To create questions for a particular subject or topic, users can input it. This can be
enhanced with autosuggestion technologies to help users find relevant topics faster. ¢ Difficulty Levels:
Users can select from a list of preset options for the questions' level of difficulty (e.g., Easy, Medium,
Hard). To do this, you can use radio buttons or a dropdown menu. ¢ Types of Questions: Users can choose
from a variety of question types, including multiple-choice questions (MCQs), coding questions, and
descriptive questions. Checkboxes or a multi-select dropdown can be used for this.Preview Section: A
preview section gives users a summary of the inputs they have selected, allowing them to confirm their
choices before generating questions. The question generating procedure will begin once all inputs have been
completed and the Submit button has been clicked.

1.System Architecture:

DELIVER PROJECT
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Figure 2: 1 Level Data Flow Diagram

The Automated Project and Question Generation System allows users to customize content by providing
specific themes and preferences. The process begins when Users input their desired project theme and
preferences, which serve as the foundation for content creation. This input is then processed using Natural
Language Processing (NLP) and Large 34 Language Models (LLM) to interpret user intent and structure
relevant content. The system ensures accuracy and coherence by analyzing linguistic patterns and contextual
meanings. By leveraging advanced Al techniques, the system can efficiently generate meaningful output
tailored to the user's needs. Once the input is processed, the system follows two major workflows: fetching
data from APIs and generating questions. In the first workflow, the system retrieves relevant data from
external sources through API calls. This ensures that the content used for generating questions is not only
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comprehensive but also up to date with the latest information. The retrieved data is then refined, filtered,
and structured based on user preferences, ensuring that only the most relevant and accurate information is
utilized.

This process is particularly beneficial in dynamic fields where real-time data is essential, such as
technology, science, and current affairs. By leveraging external APIs, the system enhances the quality of
generated questions, making them more relevant and aligned with evolving educational needs. In the second
workflow, the system focuses on question generation and storage. Once the input data is processed, the Al-
powered system automatically formulates questions based on predefined formats, such as multiple-choice,
paragraph-based, and coding problems. These questions are then systematically stored in a structured
database, allowing educators to retrieve and organize assessments efficiently. The structured database not
only enables seamless access to past questions but also facilitates customization, allowing trainers to modify
and adapt quizzes according to specific learning objectives. This feature is particularly valuable in
educational environments where personalized quizzes and targeted learning materials are required to
enhance student engagement and comprehension. By automating question generation and storage, the
system significantly reduces the manual effort involved in assessment creation while ensuring consistency
and accuracy in learning evaluations. Finally, the system delivers the processed content back to the user.
The fetched project data from APIs is compiled and structured before being delivered to the user, ensuring a
seamless experience. The generated questions are stored in the system, ready for retrieval 35 and application
in quizzes, tests, or learning platforms. This Al-driven approach streamlines content creation, making it
easier for users to generate high-quality, customized projects and assessments. By automating these
processes, the system enhances efficiency, reduces manual effort, and ensures content relevance, making it
an invaluable tool for educators, trainers, and professionals.

The Al-Powered Question Generation System streamlines the process of creating customized assessments
based on user inputs. The process begins when the User provides specific themes and preferences, which are
then received and processed. The system utilizes Natural Language Processing (NLP) and Large Language
Models (LLM) to analyze and structure the input, ensuring that it aligns with the required question format.
Once preprocessed, the system fetches additional context and relevant data by making an API request to
Groq’s Lemma API, which provides 36 external knowledge to enhance the generated questions. This
integration ensures that the questions are accurate, diverse, and aligned with the given topic.
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Figure 3: 2 Level Data Flow Diagram

After retrieving the necessary content, the system classifies the question type by distinguishing between
multiple-choice, short answer, and other formats. This classification process ensures that the generated
questions align with the intended assessment style, catering to different learning objectives. The Al model
then analyzes the structured data and generates contextually appropriate questions tailored to the specified
format. By leveraging advanced natural language processing (NLP) technigues, the system ensures that the
generated questions are relevant, engaging, and suitable for the designated topic. This automated
classification and generation process significantly reduces the time and effort required for educators to
create diverse assessments. Once the questions are generated, they undergo a validation and refinement
process to ensure clarity, coherence, and correctness. This step is crucial in maintaining the quality of the
assessments, preventing ambiguities, grammatical errors, or irrelevant content. The Al model cross-checks
the generated questions against predefined quality standards, and trainers or administrators can review and
modify them if necessary. Finally, the stored questions are delivered to the user in a structured format. The
system ensures that the questions are successfully stored before proceeding with delivery, providing the user
with high-quality, Al-generated assessments. This automated workflow reduces manual effort while
maintaining the reliability and relevance of the generated questions. By leveraging NLP, LLM, and external
API data, this system creates a seamless and efficient way to generate, validate, and distribute educational
content. As a result, educators and trainers can focus on enhancing learning experiences while relying on
Al-driven automation to handle the repetitive task of question generation.
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One of the first steps in creating a strong question generation system is defining the different kinds of
questions, such as descriptive questions, coding challenges, and multiple choice questions (MCQs).
Different organising techniques are needed for each category. « MCQs: By making sure the distractions are
believable but untrue, the likelihood of guessing should be decreased. Additionally, the MCQs should be
categorized based on difficulty levels to cater to learners of varying expertise.

* Coding Questions: These should include a problem statement, constraints, input/output formats, and
sample test cases. The problem statement should be clear and concise, providing enough details for the user
to understand the requirements. Constraints should be well-defined to guide the coding approach while
ensuring efficiency and correctness.

* Descriptive Questions: Should focus on open-ended responses, essay-type answers, or short explanations.
These questions should encourage critical thinking and articulation skills, making them ideal for subjective
evaluations. Additionally, a grading rubric should be developed to maintain consistency in evaluation.

Table 1. Module Components

Module Description Components

Collects wuser input for question

Input Module ) Topic, Difficulty, Question Type
P generation P ¥, Q yp
Processin : . Grog's Lemma API, NLP, Qualit
g Generates and refines questions a Quality
Module Checks

Displays and manages generated

Output Module .
questions

List View, Download, Feedback Form

The Processing Module, the main part of the system, is responsible for generating queries based on the
information supplied by the Input Module. This module uses Grog's Lemma APl and a range of NLP
techniques to produce high-quality queries.After receiving the inputs, the module uses the selected topic,
level of difficulty, and question type as parameters to send a request to Grog's Lemma API. 1.API
Interaction: The Processing Module generates an API call to Grog's Lemma based on the given criteria, and
the API returns a JSON response with questions generated. The API's usage of Al and NLP models ensures
that the inquiries are contextually relevant and appropriately challenging. Post-processing: Following receipt
of the questions, additional procedures may be taken to guarantee correct formatting or to remove any
redundant or unnecessary results. What this activity might involve: 3.NLP, or natural language processing:
Techniques like relevance score, keyword extraction, and text normalization can be applied to raise the
standard of the questions generated. Quality assurance is the process of confirming the coherence and clarity
of the generated questions using validation techniques. 4.The Output Module: The output module must send
or display the generated questions to users. This module ensures that users can easily read, interact with, and
utilize the generated content. 5.Display mechanisms: Question List: The generated questions are arranged
with options for each question (if applicable for multiple-choice questions), maybe in the form of a table or
list view. Interactive Elements: Include buttons enabling users to: Copy: Move the questions to the clipboard
to facilitate sharing or use. Print: Print the questions directly for offline use. Download: For convenience,
offer the ability to download the questions in a number of different formats (such as Word and PDF). User
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feedback: After seeing the generated questions, users can provide input on the questions' quality and
applicability using a feedback form built into the Output Module. This feedback can be used to gradually
enhance the question creation algorithms.

Table 2. Features

Feature Description
Topic Selection Users can select topics manually or via
autosuggestions.
Difficulty Levels Easy, Medium, Hard — selected via dropdown or
buttons.
Question Types MCQ, Coding, Descriptive types available.
Preview Section Review selected settings before submission.
Copy/Download/Print Options available for generated questions.
User Feedback Users can rate and suggest improvements.
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Figure 5: Flow Diagram
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V.RESULTS AND DISCUSSION

To elevate the capabilities and user experience of the automatic question generator, several advanced
features and enhancements can be integrated as part of future development. One of the key directions is the
incorporation of adaptive learning paths, which will allow the system to personalize content based on each
user’s performance, preferences, and pace. This personalized approach not only enhances learning
efficiency but also ensures that users are consistently challenged at an appropriate level. Coupled with this,
user progress tracking mechanisms will provide insights into learners' development over time, helping both
instructors and users moitor strengths, weaknesses, and areas needing improvement. In terms of question
variety, the system can be extended to support project-based tasks, short-answer questions, and interactive
content enriched with multimedia resources such as code snippets, infographics, and video explanations.
This will foster a more engaging and multimodal learning experience, catering to different learning styles.
To further increase motivation and participation, gamification features such as badges, leaderboards, and
daily/weekly challenges can be introduced. These elements encourage regular usage and healthy
competition among peers

Moreover, integrating a feedback loop will be crucial for the continuous improvement of question quality.
Users should be able to rate, comment on, and flag questions for review. A built-in question editor will
allow users and educators to refine the generated content, tailoring it to specific needs or learning objectives.
Additionally, deploying an automated answer explanation system will help users understand the rationale
behind correct and incorrect answers, transforming assessments into active learning tools. On the technical
side, developing RESTful APIs will facilitate seamless integration with Learning Management Systems
(LMS) like Moodle, Blackboard, or Google Classroom, expanding the reach and application of the platform
in formal educational settings. The front-end experience can also be significantly enhanced with features
like real-time coding tests, collaborative learning tools (such as peer discussions or group tasks), and
multidisciplinary question support that spans across various fields like science, humanities, mathematics,
and programming. By incorporating these advanced features, the automatic question generator can evolve
into a comprehensive, intelligent, and user centric educational platform that not only assesses knowledge but
actively contributes to the learning journey

VI.CONCLUSION

The development of an autonomous question generator using Flask and the OpenAl API lays a robust
foundation for revolutionizing the way educational content—particularly coding questions—is generated
and distributed. By leveraging the capabilities of modern Al language models, this system can dynamically
generate diverse, context-aware questions that are tailored to different levels of difficulty and areas of
expertise. The integration of a user-friendly interface, seamless backend processing, and intelligent question
rendering ensures that users receive content that is not only relevant and accurate but also aligned with their
learning objectives. This project significantly enhances the efficiency and flexibility of training
environments, enabling instructors, educators, and institutions to scale their content creation without
compromising quality. The automation of question generation eliminates the repetitive manual effort
involved in assessment design, allowing stakeholders to focus more on pedagogy and personalized
instruction. Moreover, the use of natural language processing and Al ensures that the questions produced are
both linguistically coherent and contextually appropriate, paving the way for a more adaptive and learner-
centered educational ecosystem. Looking forward, this system opens up a wide array of possibilities for
further development. The inclusion of adaptive learning algorithms, real-time coding assessments, and
multimedia-rich question formats can transform it into a more immersive educational tool. Integration with
widely-used Learning Management Systems (LMS), along with the addition of gamification features such as
leaderboards, badges, and collaborative exercises, can significantly enhance user engagement and
motivation. Furthermore, the ability to track learner progress, provide instant feedback, and generate
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tailored learning paths will help bridge knowledge gaps more effectively and support continuous skill
development. In conclusion, this initiative marks an important step toward the future of smart education
systems. By combining automation, Al intelligence, and user-focused design, the project not only addresses
current challenges in educational content generation but also anticipates future demands for scalability,
interactivity, and personalization. With ongoing enhancements and thoughtful integration into broader
digital learning ecosystems, this system has the potential to become a cornerstone of modern, efficient, and
inclusive education and assessment platforms. It promises a future where learners are empowered, educators
are supported, and learning is made more effective, engaging, and accessible to all.
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