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Abstract: This paper presents a framework for automating question paper generation based on Bloom’s
Taxonomy, which categorizes cognitive learning objectives. By leveraging Natural Language Processing
(NLP) and Machine Learning (ML), this system classifies learning objectives into six domains:
Remembering, Understanding, Applying, Analyzing, FEvaluating, and Creating. Through automated
processes, this solution ensures question papers align with diverse cognitive skills, promoting deeper
understanding and reducing educator workload. The methodology employs keyword extraction and rule-
based NLP algorithms to map questions to appropriate cognitive categories. Experimental results
demonstrate the system’s ability to produce balanced and reliable assessments, outperforming traditional
manual methods
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I. INTRODUCTION
With the increasing reliance on technology in education, automating assessment processes has become imperative.
Traditional methods of generating question papers are timeconsuming, susceptible to bias, and often lack alignment
with specific learning objectives. Bloom’s Taxonomy serves as an ideal framework for designing assessments that
address both lower-order and higher-order cognitive skills.
This paper proposes an Automated Question Paper Generation System (AQPGS) that integrates Bloom’s Taxonomy
into its design. By employing advanced algorithms, the system enables educators to generate diverse and
comprehensive question papers tailored to their curriculum. This innovation streamlines the assessment process,
enhances fairness, and provides insights into student learning outcomes.

II. OBJECTIVES
e Develop a system to automate question generation using Bloom’s Taxonomy’s six cognitive levels.
e Ensure alignment between questions and educational objectives to assess diverse skillsets.
e Provide educators with customizable tools to create balanced and comprehensive assessments.
e Utilize NLP and ML techniques to classify and generate questions accurately.
e  Minimize human intervention in the assessment creation process, thereby saving time.

III. LITERATURE REVIEW
Bloom’s Taxonomy, introduced in 1956, is a hierarchical framework for classifying educational objectives. The six
cognitive levels—Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating—progress from
foundational knowledge to complex problem-solving skills.
Prior research has explored automated systems for question generation. Methods include keyword extraction, semantic
role labeling, and template-based approaches. These systems show promise but often fajlt
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Bloom’s Taxonomy. Our system addresses these gaps by integrating a rule-based NLP algorithm capable of
mapping questions to cognitive categories with high accuracy.
IV. METHODOLOGY
The AQPGS follows a structured workflow:
o Data Collection: A database of 100 questions, categorized into training (70%) and testing (30%) sets, serves
as the input.
e NLP Techniques: Keywords and verbs are extracted to identify cognitive levels based on Bloom’s
framework.
e Rule-Based Classification: Predefined rules categorize questions into one of Bloom’s six domains.
e Question Generation: A randomized algorithm generates diverse question types, including multiple-choice,
short-answer, and essay questions.
e Customization: Educators can modify and tailor the generated questions to their specific requirements.
e Output: The final question paper is securely stored and distributed as an encrypted PDF.

V.SYSTEM ARCHITECTURE
The system architecture comprises three primary modules:
e Input Module: Educators upload course content or specify topics.
e Processing Module: NLP algorithms analyze the content to generate questions categorized by Bloom’s
cognitive levels.
e Qutput Module: The system produces a balanced question paper, ensuring no repetition and appropriate
distribution across cognitive levels
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VI. RESULTS AND DISCUSSION
The AQPGS was evaluated using a dataset of programming related questions. Key findings include:
e Accuracy: The system achieved a 92% accuracy rate in correctly categorizing questions based on Bloom’s
Taxonomy.

e Efficiency: Question papers were generated 60% faster than manual methods.
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e Balance: The generated question papers ensured equal representation across all g Is.
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By automating question generation, the system reduces educator workload while maintaining high-quality assessments.
Limitations include dependency on the quality of the training dataset and potential misclassification for ambiguous
questions.

VII. APPLICATIONS
Educational Institutions: Universities and schools can adopt AQPGS to streamline exam preparation.
Corporate Training: Organizations can assess employee learning outcomes using tailored question papers.
Online Learning Platforms: Adaptive assessments can be generated to match individual learning progress.

VIII. CONCLUSION

The proposed AQPGS leverages Bloom’s Taxonomy to automate question paper generation, addressing limitations of
traditional methods. By integrating NLP and ML techniques, the system enhances the fairness, efficiency, and
comprehensiveness of assessments. Future work includes expanding the dataset to cover diverse subject areas and
improving algorithms to handle nuanced language constructs
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