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Artificial Intelligence (AI) is becoming an important technology in education, offering new ways to create interactive and personalised learning experiences for children. Educational videos are widely used because they combine visual and audio content to explain concepts in an engaging way. However, most video-based learning platforms require children to watch content passively without checking whether they understand the story or lesson.
This project proposes the development of a Python-based AI interactive video questioning system for children aged 4–8. The system will allow parents or educators to upload an educational video, automatically generate a transcript, and use AI to create age-appropriate multiple-choice questions with picture-supported answer options during video playback. The aim is to encourage active participation, improve engagement, and support children's learning through interactive video experiences.
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Although educational videos have become a popular learning resource for young children, most existing platforms provide a passive viewing experience with limited opportunities for interaction. Children can watch videos from beginning to end without demonstrating their understanding or receiving personalised feedback. While some educational applications include quizzes, these are typically pre-designed and are not automatically generated based on the content of the video. As a result, parents and educators have limited ways to assess a child's comprehension during the learning process. Therefore, there is a need for an AI-powered system that can automatically analyse educational videos, generate age-appropriate questions with picture-supported answer options, and encourage active participation throughout the learning experience.
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The aim of this project is to design and develop a Python-based AI interactive video questioning system that analyses educational video transcripts and automatically generates age-appropriate multiple-choice questions with picture-supported answer options for children aged 4–8.
To achieve this aim, the project will investigate current research on artificial intelligence and interactive learning, design and develop a web-based prototype, implement AI-powered transcript analysis and question generation, and evaluate the system's usability and effectiveness through user testing.
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This project focuses on developing a web-based prototype that enables parents or educators to upload educational videos, automatically generate transcripts and produce AI-generated multiple-choice questions with picture-supported answer options. The system will be developed in Python and evaluated using a small group of users. Due to time constraints, the prototype will support English-language educational videos only and will not integrate with external video platforms or live streaming services.
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Artificial Intelligence (AI) has significantly influenced the education sector by enabling personalised learning, intelligent tutoring and automated educational content generation [1]. Recent developments in Natural Language Processing (NLP) and Large Language Models (LLMs) have further improved AI's ability to generate educational materials and provide adaptive learning experiences. In addition, multimedia learning theory suggests that combining visual and verbal information enhances learners' understanding and knowledge retention, making educational videos an effective learning resource [2]. However, many existing educational video platforms continue to promote passive learning, where children watch content without interacting with the material. Research has shown that embedding questions within educational videos encourages active participation and improves learning outcomes [3], [4].
Automatic Question Generation (AQG) has become an important research area, allowing AI systems to generate assessment questions automatically from educational content. Recent studies demonstrate that AI-generated questions can support learning while reducing educators' workload [5]. Similarly, student question-generation systems have been shown to improve engagement and critical thinking by encouraging learners to actively process educational content [6]. Although AI has also been applied to educational video assistants, existing systems mainly target older learners and rely on text-based interaction rather than visual question formats suitable for young children [7].
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Previous research has shown that Artificial Intelligence, multimedia learning and automatic question generation can improve learning experiences and learner engagement [1], [2], [5]. Similarly, embedding questions into educational videos has been shown to increase participation and knowledge retention [3], [4]. However, existing systems mainly focus on text-based interaction and are not specifically designed for young children [7].
Therefore, there is limited research on systems that automatically analyse uploaded educational videos, generate age-appropriate questions with picture-supported answer options, and present them interactively during video playback. This project addresses this gap by developing a Python-based AI interactive video questioning system for children aged 4–8.
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The proposed system will be developed using the Agile software development methodology because it supports iterative development, continuous testing and regular improvements throughout the project [8]. This approach allows each feature, including video upload, speech transcription and AI-generated question creation, to be developed and evaluated incrementally before integrating them into the final system. Agile also enables changes to be implemented efficiently based on testing results and user feedback, ensuring the final application meets the project requirements.
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Python will be used as the primary programming language due to its extensive support for Artificial Intelligence, Natural Language Processing and web application development [9]. Flask will be used to develop the backend of the application, while HTML, CSS and HTMX will be used to create a simple and responsive user interface. SQLite will store uploaded videos, generated questions and user progress throughout the learning process. OpenAI Whisper will convert video audio into text, enabling the AI model to analyse the transcript and generate age-appropriate multiple-choice questions with picture-supported answer options [10]. FFmpeg or MoviePy will be used to process uploaded videos and extract audio before transcription.
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The system will allow parents or educators to upload educational videos through a web interface. After upload, the system will automatically generate a transcript, analyse the content using AI and present questions at suitable points during video playback. Children's responses will be recorded, immediate feedback will be provided and learning progress will be stored within the database. The system will also provide a simple, responsive and user-friendly interface while ensuring that uploaded data is processed efficiently and securely.
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The proposed system will follow a client-server architecture. Educational videos will be uploaded through the web application, processed using Whisper for speech transcription and analysed by an AI language model. Generated questions, user responses and learning progress will be stored in an SQLite database before being presented during video playback. This architecture allows each component of the system to communicate efficiently while maintaining a modular and scalable design.
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The proposed system architecture is illustrated in Figure 1.
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Secondary data will be collected from peer-reviewed journals, conference papers and books to support the literature review and justify the system design. The system will use publicly available educational videos for children obtained from platforms such as YouTube, ensuring that only videos with appropriate open licences or permission for educational use are selected. These videos will be used to test the speech transcription and AI question generation components. Primary data will then be collected through usability testing of the completed prototype. Participants will complete a short usability questionnaire based on the System Usability Scale (SUS) to evaluate the functionality, usability and overall effectiveness of the proposed system [11].
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The proposed system is expected to transform traditional educational videos into interactive learning experiences by automatically generating age-appropriate multiple-choice questions with picture-supported answer options. The system will enable parents and educators to monitor children's understanding during video playback while increasing learner engagement and participation. In addition, the project will demonstrate how Artificial Intelligence can be integrated into educational technology to support more personalised and effective learning experiences for young children.

[bookmark: _Toc236294865]5.0 Project Timeline
The project will be completed over a twelve-week period using an Agile development approach. The schedule includes research, system design, implementation, testing, evaluation and final documentation, ensuring that each stage is completed before the final submission.
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The proposed project timeline is presented in Figure 2.
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