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ABSTRACT: DidactAl is an intelligent learning platform that uses Artificial Intelligence to enhance the way students
interact with educational content. Many learners struggle to understand large volumes of complex study material,
especially during independent learning. To address this challenge, the system applies Natural Language Processing
(NLP) and Machine Learning techniques to analyze and organize educational text. It generates multi-level summaries,
including extractive, abstractive, and conceptual summaries, to simplify complex information. Techniques such as
Named Entity Recognition and dependency parsing help identify key concepts and relationships within the content.

In addition to summarization, the platform supports learning through automated quiz generation and performance
evaluation. The system creates adaptive quizzes that help measure student understanding and reinforce important
concepts. Learning analytics are used to monitor progress, identify weak areas, and provide insights for improvement.
The platform is implemented using React for the frontend, Flask for backend services, HuggingFace transformer
models for NLP processing, and PostgreSQL for data storage. Experimental results indicate that DidactAl improves
comprehension, encourages learner engagement, and supports personalized learning experiences.

KEYWORDS: Artificial Intelligence, Natural Language Processing, Adaptive Learning, Multi-Level Summarization,
Quiz Generation, Learning Analytics

L. INTRODUCTION

The rapid growth of digital educational resources has significantly expanded access to knowledge. Online platforms,
digital textbooks, and open educational materials allow students to learn beyond traditional classroom boundaries.
Despite these advantages, many learners find it difficult to process large amounts of information efficiently.
Educational content is often lengthy and complex, making it challenging for students to identify key concepts,
understand relationships between ideas, and assess their own level of understanding. Traditional learning approaches
typically rely on static materials and fixed assessments that do not adapt to individual learning needs.

Recent advances in Artificial Intelligence (AI) and Natural Language Processing (NLP) have opened new
possibilities for intelligent learning systems that can support students during the learning process. Al-based systems are
capable of analyzing textual information, extracting important concepts, and generating structured insights that make
learning more accessible. Such systems can also provide automated feedback, personalized recommendations, and
performance tracking, helping students identify areas that require improvement.

To address these challenges, this paper proposes DidactAl, an intelligent learning insights and student assistant
designed to enhance digital learning experiences. The system uses NLP-based multi-level summarization to transform
complex educational materials into simplified summaries that present information in different levels of detail.
Extractive, abstractive, and conceptual summaries help learners quickly grasp the main ideas and understand the overall
structure of the topic. In addition to summarization, the platform generates adaptive quizzes to evaluate student
comprehension and provide immediate feedback.

The system also incorporates learning analytics to monitor student performance and identify weak concepts that
require further study. These insights enable learners to track their progress and adjust their learning strategies
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accordingly. The platform is implemented using React for the frontend, Flask for backend services, HuggingFace
transformer models for NLP tasks, and PostgreSQL for data storage.

II. LITERATURE SURVEY

2.1 Intelligent Learning Systems and Adaptive Education

Research shows that Intelligent Tutoring Systems (ITS) can effectively support student learning by providing guidance
similar to human tutors. Studies by researchers such as K. van Lehn (2011) highlight how technology-driven tutoring
systems improve learning outcomes. Later works expanded this idea by introducing adaptive learning techniques,
including reinforcement learning and contextual bandits, which personalize educational content based on student
performance and behaviour. These approaches help increase engagement, improve completion rates, and provide
customized learning pathways for individual learners.

2.2 Natural Language Processing for Educational Content Analysis

Advancements in Natural Language Processing (NLP) and transformer models have significantly enhanced automated
educational tools. Models like BART (Lewis et al., 2019) and BERT (Devlin et al., 2020) enable systems to understand
context and generate high-quality text summaries. These technologies support applications such as automated
summarization, question generation, and semantic analysis. Combined with learning analytics, NLP techniques allow
educational platforms to analyse learning patterns, track progress, and automatically generate assessment questions,
improving the efficiency and intelligence of modern learning systems.

III. METHODOLOGY

3.1 Student Input Module

The proposed system begins with the student input stage, where the user uploads a document or enters a learning topic
into the platform through the interface. This step initiates the personalized learning process by providing the study
material that the system will analyse. The user-friendly dashboard allows learners to easily paste text or upload
educational documents for processing. Once the input is submitted, the system validates and prepares the content for
further analysis. The backend server then receives the input data and forwards it to the Al processing modules. This
structured workflow ensures that the educational material is properly organized before further processing. As a result,
the platform establishes the foundation for intelligent content analysis and personalized learning support.

3.2 Summarization Module

After receiving the input, the summarization module processes the educational content using advanced Natural
Language Processing techniques. The system primarily utilizes the Gemini model to analyse the provided text and
generate meaningful summaries. In situations where the primary model is unavailable, the system uses FLAN-TS as a
fallback model to ensure uninterrupted processing. The module generates three different levels of summaries, namely
basic, detailed, and overview summaries. These summaries help learners understand the content gradually by
presenting simplified explanations of complex topics. The multi-level summarization approach enables students to
quickly grasp key concepts without reading lengthy material. By transforming large educational texts into concise
insights, the module significantly improves learning efficiency.

3.3 Quiz Generation Module

The quiz generation module focuses on assessing the learner’s understanding of the summarized content. This module
extracts important keywords, entities, and concepts from the generated summaries using Natural Language Processing
techniques. Based on these extracted concepts, the system automatically constructs a set of quiz questions related to the
topic. The quiz typically contains fifteen multiple-choice questions that evaluate different levels of conceptual
understanding. These questions are categorized into three difficulty levels: easy, medium, and hard. This structured
difficulty distribution helps assess both basic knowledge and deeper conceptual understanding. The automated
generation of quizzes enables learners to actively engage with the material and test their comprehension.

3.4 Evaluation and Analytics Module

Once the student completes the quiz, the evaluation module analyses the submitted responses and calculates various
performance metrics. The system determines the number of correct and incorrect answers and computes the overall
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accuracy and score percentage. Learning analytics techniques are applied to interpret the student’s performance and
identify patterns in learning behaviour. The module also detects weak concepts where the learner may require
additional practice or revision. All quiz attempts, scores, and performance indicators are securely stored in the
PostgreSQL database. These stored records allow the system to monitor progress across multiple learning sessions. By
providing clear performance insights, the analytics module helps students improve their learning strategies.

3.5 Certification Module

The certification module provides recognition for successful completion of learning assessments within the platform.
When a learner achieves a score of 75 percent or higher in the quiz, the system automatically generates a digital
certificate. This certificate includes essential details such as the learner’s name, topic title, score, and the date of issue.
The certificate acts as an acknowledgment of the learner’s understanding and successful completion of the assessment.
It also encourages students to actively participate in learning activities and improve their performance. All certificate
information is securely stored within the database for verification and future reference. Users can view and download
their certificates directly from the platform dashboard.
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Fig. 1. DidactAl System Methodology
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Fig. 2. DidactAl System Architecture

The proposed DidactAl system architecture consists of multiple interconnected modules that work together to support
intelligent learning. The Student Interface Layer provides the user dashboard where learners can enter text, view
generated summaries, attempt quizzes, and access analytics and certificates. The input content is processed by the Al
Engine/Backend, which coordinates the core processing tasks. The Summarization Module generates both basic and
detailed summaries of the learning material. The Quiz Generation Module extracts concepts from the text and
automatically creates adaptive question sets. The Monitoring and Analytics Modules track learner activity, evaluate
quiz performance, and analyse accuracy and results. Finally, all data such as user information, summaries, quiz
responses, analytics, and certificates are stored in the Database Layer, while results and certificates are sent back to the
user through a feedback loop.

IV. EXPERIMENTAL RESULTS
Fig 3(a) shows the dashboard screen displayed after the user logs into the platform and provides an overview of the

system features. It includes modules such as Smart Summaries, Adaptive Quizzes, Learning Analytics, Certificates, and
About DidactAl, allowing students to easily navigate the learning environment.
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Fig. 3(a). DidactAl System Dashboard.

In this module, the student can upload a document or paste text and select the type of summary required. The system
processes the input using AI models and generates summarized content to simplify complex learning materials.
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Fig. 3(b). Topic Summarization Module.

After the text is processed by the Al model, the generated summary is displayed to the learner. The summarized output
presents the key ideas of the original content in a concise format, allowing students to understand important concepts
quickly.
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Fig. 3(c). AI Generated Summary View.
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This interface allows students to generate quizzes based on the summarized topic. Once a topic is selected, the system
automatically creates an assessment containing multiple questions to evaluate the learner’s understanding of the
material.

B vicaccal Dashboard  Summaries  Assessments  Anatics  Cerficates  About Meghana | o

Generate Mastery Assessment

Attempt #1 83%

| Arrays and Linkedtist

Fig. 4(a). Assessment Generation Module.

The quiz interaction page displays the generated questions along with multiple-choice options. Students can navigate
between questions, select their answers, and submit the quiz after completing the assessment.
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Mastery Exam
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Fig. 4(b). Quiz Interaction Interface.

After submitting the quiz, the system analyses the responses and presents the results. The interface shows the number
of correct and incorrect answers and provides feedback to help students understand their mistakes.
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Fig. 4(c). Assessment Result Analysis.

This page provides graphical representations of the learner’s performance over time. It includes charts such as mastery
progression and difficulty breakdown to help students track their learning progress.
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Fig. 5(a). Learning Analytics Visualization.

This module identifies topics where the learner is struggling based on quiz performance. It highlights weak concepts
and suggests areas that require additional study and improvement.
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Fig. 5(b). Concept Weakness Analysis.
This module displays the certificates earned by students after achieving the required performance threshold in

assessments. The interface allows users to view certificate details such as score, issue date, and certificate ID, and
download the certificate for verification.

a Didact Al Dashboard ummarie Assessment: Analyt About Meghana

® My Certificates
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) Download Certificate L Download Certificate

Fig. 6. Certificate Management Module.
V. CONCLUSION

This paper presented DidactAl, an intelligent learning platform that integrates Artificial Intelligence and Natural
Language Processing techniques to enhance the digital learning experience. The system focuses on simplifying
complex educational content by converting lengthy study materials into structured summaries that are easier for
students to understand. By providing multiple levels of summarization, learners can explore both basic and detailed
explanations of a topic, enabling faster comprehension and more efficient study.

Another important component of the system is the automated quiz generation module, which evaluates student

understanding based on the summarized content. By extracting key concepts from the learning material, the platform
generates questions with varying difficulty levels, including easy, medium, and hard. This structured assessment
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approach allows the system to measure conceptual understanding more effectively while encouraging active learner
engagement.

The evaluation and learning analytics modules further enhance the system by analysing student performance and
identifying patterns in learning behaviour. These modules calculate performance metrics such as accuracy, score
percentages, and mastery levels. They also highlight weak concepts where students may require additional practice.
Through data visualization techniques, the system presents performance insights in an intuitive format, allowing
learners to easily track their progress and improve their learning strategies.

DidactAl also maintains a secure database that stores user information, summaries, quiz responses, and analytics data
for future reference. In addition, the platform includes a certification module that generates digital certificates when
learners achieve the required performance threshold. This feature provides recognition for learning achievements and
motivates students to actively participate in the learning process.

Overall, the proposed system demonstrates how Al-driven technologies can be effectively integrated into educational
platforms to support personalized and data-driven learning. By combining automated summarization, adaptive
assessments, learning analytics, and certification features, DidactAl serves as a comprehensive intelligent learning
assistant. In future work, the system can be further extended to include advanced adaptive learning strategies, real-time
recommendation systems, and deeper personalization mechanisms to further improve student learning outcomes.

REFERENCES

[1] Raffel, C., Shazeer, N., Roberts, A., Lee, K., Narang, S., Matena, M., Zhou, Y., Li, W., & Liu, P. (2020).
Exploring the Limits of Transfer Learning with a Unified Text-to-Text Transformer. Journal of Machine Learning
Research (JMLR).
https://jmlr.org/papers/v21/20-074.html

[2] Lewis, M., Liu, Y., Goyal, N., Ghazvininejad, M., Mohamed, A., Levy, O., Stoyanov, V., & Zettlemoyer, L.
(2020). BART: Denoising Sequence-to-Sequence Pre-training for Natural Language Generation. Proceedings of the
58th Annual Meeting of the Association for Computational Linguistics (ACL).
https://aclanthology.org/2020.acl-main.703/

[3] Chung, H. W., Hou, L., Longpre, S., Zoph, B., Tay, Y., Fedus, W., Li, Y., Wang, X., Dehghani, M., Brahma, S.,
& others. (2022). Scaling Instruction-Finetuned Language Models. arXiv preprint.
https://arxiv.org/abs/2210.11416

[4] Devlin, J.,, Chang, M. W., Lee, K., & Toutanova, K. (2019). BERT: Pre-training of Deep Bidirectional
Transformers for Language Understanding. Proceedings of the 2019 Conference of the North American Chapter of the
Association for Computational Linguistics (NAACL).
https://aclanthology.org/N19-1423/

[5] Piech, C., Bassen, J., Huang, J., Ganguli, S., Sahami, M., Guibas, L., & Sohl-Dickstein, J. (2015). Deep
Knowledge Tracing. Advances in Neural Information Processing Systems (NeurIPS).
https://papers.nips.cc/paper/5654-deep-knowledge-tracing

[6] Siemens, G. (2013). Learning Analytics: The Emergence of a Discipline. American Behavioral Scientist.
https://doi.org/10.1177/0002764213498851

[7] Chen, L., Chen, G., & Wang, F. (2015). Recommender Systems for Learning: A Survey. International Journal of
Artificial Intelligence in Education.

https://doi.org/10.1007/s40593-014-0035-5

[8] Drachsler, H., & Greller, W. (2016). Privacy and Analytics in Learning Analytics. Journal of Learning Analytics.
https://doi.org/10.18608/j1a.2016.33.15

[9] Vaswani, A., Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A. N., Kaiser, L., & Polosukhin, I. (2017).
Attention Is All You Need. Proceedings of the 31st International Conference on Neural Information Processing
Systems (NeurIPS).
https://arxiv.org/abs/1706.03762

[10] Radford, A., Narasimhan, K., Salimans, T., & Sutskever, 1. (2018). Improving Language Understanding by
Generative Pre-training. OpenAl Research Report.
https://cdn.openai.com/research-covers/language-unsupervised/language understanding_paper.pdf

IJIRSET©2026 | AnlISO 9001:2008 Certified Journal | 2920



http://www.ijirset.com/
https://jmlr.org/papers/v21/20-074.html
https://aclanthology.org/2020.acl-main.703/
https://arxiv.org/abs/2210.11416
https://aclanthology.org/N19-1423/
https://papers.nips.cc/paper/5654-deep-knowledge-tracing
https://doi.org/10.1177/0002764213498851
https://doi.org/10.1007/s40593-014-0035-5
https://doi.org/10.18608/jla.2016.33.15
https://arxiv.org/abs/1706.03762
https://cdn.openai.com/research-covers/language-unsupervised/language_understanding_paper.pdf

ﬂﬂgﬁ International Journal of Innovative Research of
"IJ3j Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 15, Issue 3, March 2026
|DOI: 10.15680/IJIRSET.2026.1503119|

[11] See, A., Liu, P. J., & Manning, C. D. (2017). Get To The Point: Summarization with Pointer-Generator Networks.
Proceedings of the 55th Annual Meeting of the Association for Computational Linguistics (ACL).

https://aclanthology.org/P17-1099/
[12] Gao, Y., Xiong, Y., Gao, X., Jia, K., Pan, J., & Li, L. (2021). Retrieval-Augmented Generation for Knowledge-

Intensive =~ NLP  Tasks.  Advances in  Neural Information  Processing  Systems  (NeurIPS).
https://arxiv.org/abs/2005.11401

IJIRSET©2026 | AnlISO 9001:2008 Certified Journal | 2921



http://www.ijirset.com/
https://aclanthology.org/P17-1099/
https://arxiv.org/abs/2005.11401

INDIA

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL '
‘ ‘ STANDARD INNO SPACE
SERIAL
' \ NUMBER SJIF Scentific Journal Impact Factoe

[ 3940572 462 [© 6381907 438 [ ijirset@gmail.com 5

WW.ijirset.com



