
2026, Vol 2 Issue 3 | 334 Received: 21-07-2026 | Accepted: 29-08-2026 | Published: 04-09-2026 

International Journal of 

AI Electronics and Nexus Energy 
Peer Reviewed, Referred & Indexed Journal 

                           ISSN: 3070-0515                       www.zesterapublications.com                         Original Research Paper 

 

ADAPTIVE QUIZ APPLICATION 
1 F Zaheera, 2 T Shiva Chari, 3 C Abhinay, 4 S Sumayya, 5 N Prabhakar 

1AssistantProfessor, 2345Students 

Department of  ECE 

Siddhartha Institute of Technology & Sciences, Narapally 

fathima@siddhartha.org.in, 24tq5a0402@siddhartha.co.in, 23tq1a0408@siddhartha.co.in, 

23tq1a0410@siddhartha.co.in, 23tq1a0413@siddhartha.co.in, 

 

Abstract 

The Adaptive Quiz Application is an intelligent web-based learning platform designed 

to provide personalized quizzes according to the knowledge level and performance of 

individual learners. Traditional quiz applications generally provide the same questions 

to all users, regardless of their learning ability, which may make the assessment too 

easy or too difficult. The proposed system addresses this limitation by dynamically 

adjusting the difficulty and selection of questions based on the user's previous 

responses and performance. 

The application allows users to register, select subjects or topics, and attempt quizzes 

through an interactive interface. The system evaluates each answer and analyzes 

factors such as accuracy, response performance, and previous scores. Based on this 

analysis, the application can select appropriate questions and gradually increase or 

decrease the difficulty level. Users can view their scores, performance reports, correct 

and incorrect answers, and progress over time. 

The system can maintain a question bank containing different topics, difficulty levels, 

and question types. An adaptive algorithm uses the learner's performance to determine 

the next suitable question. The application can also provide personalized feedback and 

recommend topics that require additional practice. Overall, the Adaptive Quiz 

Application improves the learning and assessment experience by providing 

personalized quizzes, continuous performance tracking, and adaptive question 

selection. Future enhancements can include AI-based question generation, advanced 

learning analytics, voice-based quizzes, gamification, and intelligent study 

recommendations. 

I. Introduction 

The Adaptive Quiz Application is a web-based educational platform designed to make 

online learning and assessment more personalized, interactive, and effective. 

Traditional quiz applications generally provide the same set of questions to every user, 

regardless of their knowledge level or learning ability. This can result in questions 

being too easy for some learners and too difficult for others. The adaptive quiz system 

addresses this limitation by dynamically selecting questions according to the user's 

performance. 

The application allows users to register, select a subject or topic, and participate in 

quizzes through an easy-to-use interface. The system maintains a question bank 

containing questions categorized according to different subjects, topics, and difficulty 
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levels. During a quiz, the user's answers are continuously evaluated to determine their 

current performance. 

Based on the user's previous answers, the system can increase or decrease the 

difficulty level of subsequent questions. For example, consistently correct answers 

can lead to more challenging questions, while incorrect answers can result in easier 

questions or additional practice questions. This adaptive approach helps provide a 

quiz experience that matches the learner's current knowledge level. 

The system records important information such as quiz scores, correct answers, 

incorrect answers, attempted questions, and performance history. Users can view their 

results after completing a quiz and identify topics where they perform well or need 

improvement. Personalized feedback can help learners understand their mistakes and 

focus on weaker areas. 

The application can also provide progress tracking and performance analytics to help 

users monitor their improvement over time. Teachers or administrators can manage 

questions, subjects, users, difficulty levels, and quiz content through an administrative 

interface. 

Overall, the Adaptive Quiz Application provides a flexible and personalized approach 

to online assessment. By dynamically adjusting question difficulty based on learner 

performance, the system can improve engagement, provide meaningful practice, and 

support more effective learning. Future enhancements can include AI-based question 

generation, intelligent recommendations, gamification, voice-based quizzes, detailed 

learning analytics, and personalized study plans. 

II. Literature Survey 

The Adaptive Quiz Application is based on research in e-learning, adaptive learning 

systems, educational assessment, and personalized learning technologies. Traditional 

online quiz systems generally provide the same questions to all learners without 

considering their individual knowledge levels. Researchers have therefore explored 

adaptive assessment systems that can modify learning content and assessment 

difficulty according to the learner's performance. 

Early computer-based assessment systems focused mainly on delivering predefined 

questions, automatically checking answers, and calculating scores. These systems 

reduced the manual effort required for assessment and provided immediate results. 

However, they generally followed a fixed sequence of questions and did not adapt the 

assessment according to individual learner performance. 

Research on Computerized Adaptive Testing (CAT) introduced the concept of 

selecting questions dynamically according to a learner's responses. In adaptive testing, 

the system estimates the learner's ability and selects subsequent questions that are 

appropriate for that estimated level. This approach can provide more efficient 

assessment compared with traditional fixed-form tests. 
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Researchers have also investigated Item Response Theory (IRT) for adaptive 

assessment. IRT models the relationship between a learner's ability and the 

probability of answering a particular question correctly. Question characteristics such 

as difficulty and discrimination can be considered when selecting suitable items. 

These techniques have helped improve the accuracy of computerized adaptive testing. 

Another important research area is personalized learning. Personalized learning 

systems attempt to provide learning activities and assessments based on individual 

learner requirements, knowledge, preferences, and performance. Adaptive quizzes can 

support this approach by presenting easier questions when a learner struggles and 

more challenging questions when the learner demonstrates strong understanding. 

Research has also explored machine-learning techniques for learner performance 

prediction. Historical quiz results, response patterns, accuracy, and other interaction 

data can be analyzed to estimate a learner's knowledge level. Such predictions can be 

used to recommend suitable questions, learning resources, or practice activities. 

Question difficulty estimation is another significant component of adaptive quiz 

systems. Questions can be classified into levels such as easy, medium, and hard based 

on predefined rules or historical student performance. The system can then 

dynamically select questions according to the learner's current performance rather 

than presenting a fixed set of questions. 

Modern systems increasingly use Natural Language Processing and Artificial 

Intelligence to improve educational assessment. AI techniques can support automatic 

question generation, answer evaluation for suitable question types, feedback 

generation, and identification of topics in which learners require additional practice. 

These capabilities can make adaptive learning systems more flexible and personalized. 

Researchers have also emphasized the importance of immediate feedback in digital 

learning environments. Providing information about correct and incorrect responses 

shortly after an attempt can help learners identify mistakes and understand areas 

requiring improvement. Adaptive quiz systems can combine feedback with 

subsequent question selection to create a continuous learning and assessment cycle. 

Learning analytics provides another important foundation for adaptive quiz 

applications. By collecting information such as quiz scores, accuracy, question 

attempts, completion time, and topic-wise performance, the system can generate 

useful reports about learner progress. These analytics can help learners and instructors 

understand strengths and weaknesses over time. 

Gamification has also been investigated as a method for improving learner 

engagement and motivation. Features such as points, badges, levels, progress 

indicators, leaderboards, and achievement rewards can make quiz-based learning 

more interactive. However, gamification needs to be designed carefully so that it 

supports learning rather than focusing only on competition. 

III. System Analysis 
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System analysis is an important stage in developing the Adaptive Quiz Application. 

The system is designed to provide personalized quizzes according to the knowledge 

level and performance of each learner. Users can register, log in, select subjects, and 

attempt quizzes through an interactive interface. The application maintains a question 

bank containing questions from different subjects, topics, and difficulty levels. Each 

question is categorized as easy, medium, or hard based on its difficulty. The system 

evaluates every answer submitted by the user and records the result. Based on the 

user's performance, the adaptive engine selects the difficulty level of the next question. 

Correct answers can lead to more challenging questions, while incorrect answers can 

lead to easier or practice-based questions. The system stores quiz scores, accuracy, 

attempted questions, and performance history in a database. Users can view their 

results and identify topics where improvement is required. Administrators can manage 

users, subjects, questions, answers, and difficulty levels. Overall, the system analysis 

defines the requirements for creating a personalized and efficient online quiz platform. 

Existing System 

In the existing quiz system, users are generally provided with a fixed set of questions 

regardless of their individual knowledge level. The same questions and difficulty 

levels may be presented to beginners and advanced learners. Users usually answer 

questions in a predefined sequence until the quiz is completed. The system calculates 

the final score after the user finishes the quiz. Traditional quiz applications generally 

do not modify questions based on the user's performance during the assessment. If a 

learner answers several questions incorrectly, the system may continue presenting 

questions with the same difficulty. Similarly, high-performing learners may continue 

receiving simple questions without additional challenges. Most systems provide only 

basic scores and correct or incorrect answer information. Personalized 

recommendations and topic-wise performance analysis may be limited. Question 

selection is often manually predefined by the administrator. There may also be limited 

tracking of long-term learner progress.  

Disadvantages of Existing System 

• Provides the same quiz structure to most users.  

• Does not dynamically adjust question difficulty.  

• Limited personalization for individual learners.  

• High-performing users may receive easy questions.  

• Struggling users may receive questions that are too difficult.  

• Limited topic-wise performance analysis.  

• Mostly follows a fixed question sequence.  

• Feedback may be basic or delayed.  

• Does not effectively identify individual learning weaknesses.  

Proposed System 

The proposed Adaptive Quiz Application provides a personalized assessment 

environment that dynamically adjusts questions according to the learner's 
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performance. Users can register, log in, select a subject or topic, and start an adaptive 

quiz. The system maintains a structured question bank containing questions classified 

by subject, topic, and difficulty level. During the quiz, each submitted answer is 

analyzed immediately by the adaptive engine. If the learner consistently answers 

questions correctly, the system can increase the difficulty level to provide a greater 

challenge. If the learner gives incorrect answers repeatedly, the system can select 

easier questions or provide additional practice. The system records scores, accuracy, 

response history, and topic-wise performance in a centralized database. Users can 

view detailed results and identify their strengths and weaknesses after completing a 

quiz. The application can recommend topics or questions that require additional 

practice. Administrators can manage users, questions, subjects, answers, and difficulty 

levels through an administration module. The system can also provide progress 

reports to help learners monitor improvement over time. Overall, the proposed system 

provides a flexible, personalized, and intelligent approach to online quizzes. 

Advantages of Proposed System 

• Dynamically adjusts question difficulty.  

• Provides personalized quiz experiences.  

• Improves learner engagement.  

• Identifies learner strengths and weaknesses.  

• Provides immediate feedback.  

• Supports topic-wise performance analysis.  

• Provides personalized practice recommendations.  

• Maintains detailed performance history.  

• Helps users track learning progress over time.  

IV. Methodology 

The methodology begins with collecting and organizing questions into a centralized 

question bank. Each question is associated with a subject, topic, answer, and difficulty 

level such as easy, medium, or hard. Users first register and log in to the application 

before selecting their preferred subject or quiz. The system initializes the quiz with a 

question appropriate to the user's initial or estimated knowledge level. After the user 

submits an answer, the system immediately checks whether the response is correct. 

The adaptive engine analyzes the user's recent performance, accuracy, and question 

difficulty to determine the next suitable question. Correct responses can increase the 

difficulty level, while incorrect responses can reduce the difficulty or provide 

additional practice. The system continuously records answers, scores, response history, 

and topic-wise performance. After completing the quiz, the application generates a 

detailed result showing score, accuracy, attempted questions, and performance by 

topic. The recommendation module can suggest topics or questions where the learner 

needs additional practice. Administrators can add, update, delete, and categorize 

questions through the management module. 

System Architecture 
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The system architecture represents the complete flow of information between the 

learner, application modules, adaptive engine, and database. The process begins when 

the user accesses the Adaptive Quiz Application through a web or mobile-responsive 

interface. The user enters credentials through the authentication module, which 

verifies the account and provides access to the appropriate dashboard. The user selects 

a subject or topic and starts an adaptive quiz from the quiz management module. The 

question bank provides questions categorized by subject, topic, and difficulty level. 

The selected question is displayed to the user through the quiz interface. After the 

user submits an answer, the answer evaluation module checks the response and 

calculates the current performance. The adaptive engine analyzes accuracy, previous 

responses, and question difficulty to select the next appropriate question. Quiz results 

and performance information are stored in the centralized database for future analysis. 

The analytics module generates score reports, topic-wise performance, and progress 

information. Overall, the architecture follows the workflow User → Authentication 

→ Dashboard → Subject Selection → Question Bank → Quiz Engine → Answer 

Evaluation → Adaptive Engine → Database → Results & Analytics → 

Recommendations. 

 
 

V. Result and Output 
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VI. Conclusion 

The Adaptive Quiz Application provides an effective and personalized solution for 

online learning and assessment. Unlike traditional quiz systems that provide the same 

questions to every learner, the proposed system dynamically adjusts the difficulty of 

questions according to the user's performance. 

The system evaluates correct and incorrect answers, scores, accuracy, and 

performance history to determine suitable questions for the learner. High-performing 

users can receive more challenging questions, while learners who face difficulty can 

receive easier questions and additional practice. 

The application also provides instant results, topic-wise performance analysis, 

progress tracking, personalized recommendations, and detailed answer reviews. These 

features help learners understand their strengths and weaknesses and focus on areas 

that require improvement. 

Overall, the proposed system improves learning engagement, assessment efficiency, 

and personalization by adapting the quiz experience to individual learners. In the 

future, the application can be enhanced with AI-generated questions, advanced 

learning analytics, voice-based quizzes, gamification, intelligent study plans, and AI-

based personalized feedback to create a more powerful and intelligent learning 

platform. 
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