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Abstract: Students sometimes find it difficult to organise and make efficient use of their lecture notes 

in the fast-paced academic environment of today. Traditional note-taking is time-consuming and can 

lead to scattered and unstructured material which is hard to revise properly. Lecture Buddy is an AI-

powered educational aide that addresses these issues by translating raw lecture notes into organised, 

interactive study resources. The system enables students to upload their lecture notes and then 

intelligently generates succinct summaries, study flashcards and multiple-choice tests. It uses 

OpenAI’s language models and cutting-edge natural language processing techniques to break down 

complicated ideas and organise them in a way that is easy to grasp and remember. Summaries distilll 

lengthy notes into essentials. Flashcards facilitate active memory. Quizzes allow students to check 

their understanding. The outcome is a more interesting and efficient learning experience. Also, 

students of different courses can use Lecture Buddy making it a flexible tool for exam preparation 

and everyday study. The main aims of the software are to save time; boost understanding and 

develop good study habits. Combining AI-driven content generation with common study habits, 

Lecture Buddy helps students enhance their productivity and improve their academic results. The 

software should be improved in the future to allow saving notes by subject, automatic organization 

and customised educational recommendations. 
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1. Introduction 

Today's students are expected to digest and remember ever-increasing amounts of 

information from lectures, textbooks, online resources, assignments, and supplemental 

study materials [41]. Note-taking is still an important element of the learning process, but 

traditional note-taking methods typically result in long, unstructured and fragmented 

notes. Students may need to take notes quickly during lectures without sorting them up by 

concepts, subjects, or levels of relevance [29]. The upshot is that notes that are helpful 

records at the time can be difficult to comprehend and alter later. In an effort to tackle this 

issue, we present Lecture Buddy, an AI-based educational aid that converts raw lecture 

notes into organised and interactive study content [47]. The system acts not just as a digital 

storehouse, but processes the information submitted by pupils and turns it into short 

summaries, study flashcards and multiple-choice exams. This method moves students 
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from the passive process of recording knowledge to the active process of processing, 

revising, and assessing their understanding of academic subjects [33]. The main aim of 

Lecture Buddy is to lessen the amount of manual effort students have to do when preparing 

their own study materials. Then students can enter their notes from the lecture into the 

application [26]. These notes could be extensive, definitions, examples, critical observations 

or other pieces of knowledge acquired during the learning process. The system employs 

OpenAI language models with natural language processing skills to analyse the input 

content and identify significant information [44]. The processed content can be converted 

into numerous learning forms based on the students' revision needs. 

A summary is a shorter version of the original notes that emphasises the important 

concepts and essential points [38]. Flashcards turn relevant information into question-and-

answer units to encourage active retrieval. Multiple choice quizzes give an extra tool for 

students to assess their learning and indicate areas that require further study [30]. 

Traditional revision typically is just reviewing the same notes over and over again which 

may not always be an appropriate tool to determine if the student genuinely understands 

the topic. Lecture Buddy aims to make revision more engaging by providing material in 

several formats [49]. First, the student can read the generated summary to get an overview 

of the issue. Then, the student can utilise the flashcards to recall crucial topics, and finally 

complete a multiple-choice exam to test their understanding [35]. This sequence forms a 

rudimentary learning cycle in which knowledge is compressed, retrieved and evaluated. 

The approach therefore seeks to reduce the length of study materials and also to make them 

easier to utilise when revising and preparing for exams [42]. The proposed application 

utilises Artificial Intelligence as a significant component. Standard note-taking programs 

provide the tools to save, modify, and arrange text, but they don't automatically convert 

that material into learning resources [27]. Lecture Buddy adds an intelligence processing 

layer between student notes and the final study material. Natural Language Processing 

allows the system to operate on text written by people and to extract ideas that have 

significance in what is submitted [45]. Rather than having students formulate each 

summary, flashcard or exam question by hand, the app uses OpenAI's language models to 

generate information that is in line with the context of the original notes. It reduces 

repetitive preparation work, and allows students to spend more time on the material 

generated [31]. Lecture Buddy takes on one of the biggest problems: information overload. 

Modern students are sometimes overwhelmed with a glut of information in a limited 

amount of time. 

In a lecture there may be various concepts, definitions, explanations, examples and 

supporting details [48]. When this information is recorded in no particular order, pupils 

may find it challenging to identify the most significant parts to revise. Lecture Buddy's 

summarisation feature solves this problem by transforming lengthy notes into study 

material [36]. Students can utilise the summary created to review the core concepts instead 

of having to read thru the whole original book for a quick recap. This is especially 

important around exam time when students typically have little time and need to revise 

numerous subjects in a short time [39]. Another major hurdle is the tedious work of creating 

individualised study material. In the typical process, students who want to utilise 

flashcards are required to identify significant topics, develop questions, write answers, and 

organise the resulting cards [28]. Just like with a good multiple-choice quiz, you have to 

pick the right concepts, write the questions, write the answer alternatives, and decide 

which one is the proper answer. These activities can be educative in themselves, but they 

take a lot of time [46]. Lecture Buddy removes a lot of the work in this type of preparation 

by creating these materials from the student's existing notes. Hence, the system provides a 

viable alternative for students who would like to have access to structured revision 

material without a major additional time investment in their creation [32]. The approach 

also prevents ineffective revising habits. Rereading notes over and over again may not offer 

pupils with sufficient opportunities to actively recall knowledge [50]. Lecture Buddy has 
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introduced flashcards and quizzes to encourage more active engagement with learning 

material. 

Flashcards can assist students decide if they can remember a definition, concept, fact, 

or explanation without immediately referring to their notes [34]. Multiple-choice quizzes 

offer a different type of self-assessment, requiring pupils to distinguish between correct 

and incorrect answers. These features can make revision more engaging and, at the same 

time, allow pupils to spot areas of their knowledge that may be lacking. An additional 

reason for the development of Lecture Buddy is the minimal integration of AI-based 

learning support in one simple platform [40]. Different programs allow students to write 

notes, take notes, create flashcards, and test their knowledge. This can make the learning 

process less convenient as the knowledge has to be copied and formatted again in 

numerous programs. Lecture Buddy uses the original lecture notes as the main input and 

combines these features [37]. The system may produce multiple learning content formats 

from this one source. This combination allows for a more simplified workflow and removes 

the need for students to manually transfer information between different programs. The 

suggested approach is intended to be accessible to students at all levels of schooling and 

across diverse topic areas [43]. It is not limited to a particular academic area as the major 

input is a textural lecture content. Students that study science, maths, computing, business, 

humanities or other subjects can upload their notes and ask for learning tools based on 

those notes. This makes it possible to use the program for regular study sessions, as well 

as for exam preparation. A student could use the application right after a lecture to generate 

a short review, or later when studying for an exam and wanting a quick summary of 

important concepts. 

Review of Literature 

Lecture Buddy also enables flexible notes entry [9]. The system accepts typed notes or 

other text-based content from students as input. The proposed scope also incorporates 

notes which may derive from handwritten content following conversion into text [2]. This 

allows the system to be part of a broader digital learning workflow. Once the information 

is in textual form it may be processed by the natural language processing component and 

converted into the necessary study resources [17]. The separation between note collection 

and intelligent processing allows the suggested system to be adapted to various techniques 

of preparing lecture notes. "The app has been designed to be simple to use and easy to use 

[5]. The system should not require students to have sophisticated technical knowledge. The 

fundamental approach is to enter or paste your lecture notes and let the application do the 

rest [22]. The created product can then be examined in the way the learner best learns. The 

simplicity is key, as the program is designed to facilitate learning, not to bring more 

technical complexity [14]. So, the interface should make the primary functionalities 

straightforward to understand and easy to access. The major development technique for 

the suggested implementation is using Python and Streamlit, with the possibility of trying 

out Java an optional graphical user interface [3]. The integration of text-processing and AI-

based capabilities is well-suited to the Python environment, while the rapid construction 

of the interactive interface is facilitated by Streamlit [19]. Thus, the application can combine 

backend processing with a simple user interface for students to enter their notes and view 

the content generated. The smart processing part is the interaction with the OpenAI 

language framework, which takes the content you give it and turns it into summaries, 

flashcards and quizzes [11]. 

The application has one of the key features, the summary-generation function [25]. 

The algorithm reads the text of long lecture notes and produces a shorter version with the 

main content. The goal is not just to eliminate words but to organise the content so that it 

is easier for pupils to review [7]. Important concepts should still be expressed but 

unnecessary repetition and too much information can be removed. It gives pupils a quick 

reference to supplement their original notes [16]. Another method of interaction with the 

same content is the flashcard-generation feature. The system does not only transmit 
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information as paragraphs but also transforms some concepts into questions and their 

respective answers [1]. Students can use these flashcards to test themselves on memorising 

material. This is especially beneficial when preparing for an exam since the student may 

work on individual concepts instead of having to go thru a complete set of notes at once 

[23]. The automatically generated flashcards can so supplement the summary and offer a 

more active way to revise. The multiple-choice quiz option pushes the learning process one 

step further by giving pupils the opportunity to test their understanding [8]. Based on the 

given lecture material, the system can produce questions with various answer options. The 

learner enters an answer and compares it to the expected answer [20]. This provides an 

opportunity to self-assess and allows students to identify concepts that may need more 

review. The quiz feature additionally emphasises the wider possibilities of generative AI 

for educational uses, where the same source material may be turned into numerous 

evaluation formats [4]. Lecture Buddy is therefore founded on the idea that successful 

learning is more than simply hoarding information [13]. 

The system writes lecture notes and generates several beneficial study tools such as 

summaries for quick revision, flashcards for active recall, and quizzes for testing your 

knowledge [18]. The software will allow for more effective and organised preparation for 

studying, integrating them with AI-powered natural language processing. The technology 

can decrease monotonous manual activities while enabling students to interact with their 

academic subject in numerous ways [6]. Lecture Buddy's main goals are to offer students a 

simple-to-use platform for entering lecture notes, automatically generate short summaries, 

produce flashcards for active recall, create multiple-choice quizzes for self-assessment, 

reduce the manual work needed to compile study materials, and optimise learning 

efficiency, understanding, and retention thru AI assistance. All objectives taken together 

determine the functional orientation of the application and its focus on practical 

educational support. The application being proposed is targeted at students ranging from 

high school to university level and covers a wide variety of disciplines [24]. Its flexible text-

based input allows students to work with diverse kinds of lecture content, and its AI-

driven processing allows for multiple outputs from the same source. Primarily it is an aid 

for study and is not designed to replace professors, lecturers, textbooks or other established 

educational material. The created content should therefore be seen as an additional 

learning material which allows students to structure and review the information contained 

in their notes [10]. 

The purpose for Lecture Buddy is ultimately the need to make learning more efficient 

in an environment where students are required to assimilate more and more information 

[15]. The software provides a realistic technique to turn unstructured lecture notes into 

useful study materials by incorporating artificial intelligence, natural language processing 

and interactive instructional activities. The goal is to save students time, make material 

more accessible, promote active learning, and offer quick self-assessment [21]. The model 

also opens up possibilities for future growth, such as saving notes by subjects, automatic 

organization of study materials, monitoring of learning progress and tailored learning 

recommendations based on individual study patterns. These functionalities allow 

extending Lecture Buddy from a simple note processing application to a more general 

intelligent educational assistant that helps students in their daily learning and examination 

preparation activities [12]. 

2. Materials and Methods 

The explosion of instructional content has made it challenging for pupils to efficiently 

manage, revise and retain knowledge [54]. Lecture Buddy minimises cognitive burden and 

saves time, while promoting active learning by automatically summarising notes, creating 

flashcards and generating quizzes [69]. The software allows students to better interact with 

their study material, leading to greater performance on tests and a better knowledge of 

concepts [62]. Additionally, incorporating AI into everyday study practices encourages 
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students to accept technology-assisted learning and promotes innovation in educational 

techniques [75]. 

Significance of the Study: The significance of this project lies in its ability to:  

• Bridge the gap between traditional note-taking and modern AI-assisted learning.  

• Provide a structured learning framework that can be personalized over time.  

• Serve as a foundation for future development, including cloud-based note storage, 

collaborative learning features, and adaptive learning pathways.  

In the present education system, the issue faced by students is how to manage and 

utilise a huge amount of lecture notes and study material properly [63]. For decades, 

traditional techniques of note taking, such as handwritten notes, have been prevalent. 

Although handwritten notes improve active attention and first level understanding in 

lectures, it has some major disadvantages [51]. Handwritten notes are time-consuming to 

produce and generally unorganised, making editing laborious and inefficient. Important 

concepts can be lost, key points can be de-emphasised, and the lack of a uniform format 

makes it difficult for pupils to find information fast [58]. Handwritten notes are also not 

easily searchable and sortable, which makes it less useful for systematic study and review. 

Therefore, although handwritten notes are useful for learning at the beginning, they are 

not enough for thorough revision or self-assessment, especially when students have to cope 

with huge amounts of material from different courses [66]. As digital technology continues 

to evolve, more and more students are beginning to use digital note-taking strategies to 

increase efficiency and accessibility. Tools such as Microsoft Word, Google Docs and PDF 

editors allow students to type and keep their notes electronically [53]. Such tools include 

advantages including easy storage, easy editing and easy accessing across several 

platforms. But they still require students to manually organise, summarise and produce 

study material from the raw notes [70]. The digital notes are legible and allow for basic 

formatting, but they are not interactive or AI-enabled by nature, e.g. automatic 

summarisation, flashcard production, or quiz-generation. 

Therefore, the cognitive load of revision is still significant and students typically have 

problems in synthesising and remembering important topics efficiently [61]. A number of 

digital apps have emerged to solve some of these difficulties but none offer a 

comprehensive answer. For example, Anki is a famous flashcard learning tool that uses 

spaced repetition to help you remember better [55]. Although Anki might be useful in 

reinforcing knowledge thru flashcards, it is entirely reliant on manual input; students have 

to write every question and answer themselves. It doesn't automatically summarise lecture 

notes or combine multiple study methods on one platform [72]. In the same way, students 

can use Quizlet to make flashcards and multiple-choice quizzes so they can learn 

interactively. Quizlet is easier to use and has ready-made study sets for many courses, 

however students must enter content manually when they create customised material and 

it does not instantly process lecture notes [59]. Modern AI-powered notetaking apps like 

Notion AI and Mem.ai also offer automated summarisation of notes. They can pull out the 

important ideas and summarise long pieces of text [67]. However, they are usually 

restricted to only summarising. They don't immediately create flashcards or tests, and 

students have to jump between various apps to get a comprehensive study workflow [52]. 

A comparative comparison of various existing systems emphasises the limitations in their 

capabilities. Handwritten notes are entirely manual, unstructured and non-interactive [64]. 

Digital notes are more accessible and organised, but they take a lot of manual effort to put 

everything together and revise. 

Anki and Quizlet are flashcard programs that can help you reinforce your memory, 

but they don't generate information for you automatically, nor do they combine 

summarisation with quizzes [73]. AI note-taking apps can summarise text, but their utility 

is limited to that—they don't create interactive learning materials. Current systems are 

either too focused on a certain function or involve a lot of manual work, which results in a 

fragmented learning process that can be inefficient, time-consuming and require a lot of 

https://cajmtcs.casjournal.org/index.php/CAJMTCS


 74 
 

  
Central Asian Journal of Mathematical Theory and Computer Sciences 2026, 7(4), 69-82.           https://cajmtcs.casjournal.org/index.php/CAJMTCS  

cognitive effort from students [56]. The fragmentation highlights the need for an integrated 

solution that merges the features of summarisation, flashcard production, and quiz 

creation into one platform, simplifying the study process and boosting learning efficiency 

[68]. Limitations of existing systems create a number of issues that students face routinely. 

First, the fragmentation of study tools requires students to divide their efforts among 

several platforms, which reduces efficiency [60]. Second, the substantial reliance on manual 

input for flashcards, quizzes and summaries raises the cognitive burden and takes away 

precious study time [74]. Thirdly, traditional note taking methods do not allow for 

interactive learning and self-assessment, both of which are crucial to retaining knowledge 

and preparing for exams [57]. Fourth, some AI-enabled technologies provide partial 

solutions, but not a whole strategy that incorporates all needed learning aids [65]. These 

issues underscore the necessity of a unified artificial intelligence (AI) platform that can 

surmount the limitations of existing systems [71]. 

3. Results and Discussion 

To address this problem, we develop Lecture Buddy, an integrated software pipeline 

that takes raw lecture notes as input and automatically produces structured summaries, 

flashcards, and multiple-choice quizzes [88]. This platform reduces the human effort, 

increases the learning workflow and stimulates the active engagement with the study 

material. Lecture Buddy leverages OpenAI's language models and powerful natural 

language processing to convert unstructured text into digestible, interactive learning tools 

[76]. The program enables students to revise effectively, consolidate knowledge using 

flashcards and evaluate understanding with quizzes, all in one user-friendly interface. This 

is how Lecture Buddy solves the inefficiencies of conventional and digital note-taking 

methods, and bridges the gap between human study processes and intelligent, automated 

learning support [93]. Moreover, the incorporation of Lecture Buddy into academic 

routines can have the ability to alter study habits. Students are able to spend less time 

sorting notes and preparing materials and more time studying concepts and applying 

information to real-world situations [80]. Students are also introduced to AI-assisted 

learning on the platform, promoting a modern approach to education that is in line with 

technology improvements and technological literacy standards (Figure 1). 

 

 
Figure 1. Block diagram 

 

Students start by entering the course Buddy interface where they can enter their 

course content by pasting notes straight into the application or uploading documents in 
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supported formats like PDF, DOCX or TXT [85]. The system first validates the submitted 

material to make sure the input is legible and usable for further processing. This early 

validation prevents mistakes that would arise from empty, corrupted, or unsupported 

content, and assures that the future AI processing is done on useful information [77]. Once 

Lecture Buddy successfully receives the notes, it goes thru a preprocessing stage to 

improve the quality and organization of the input. During this phase the text is cleaned up, 

removing extra spaces, inconsistent formatting, and irrelevant characters [90]. The 

technology is capable of grouping the content by phrases or paragraphs so that it can be 

analysed more efficiently. It also recognises significant structure features including 

headings, subheadings, definitions, and essential phrases [83]. This preprocessing 

procedure helps to clean up the lecture material and helps the AI model to comprehend 

the links between distinct topics (Figure 2). 

 

 
Figure 2. ER Diagram for Python Code 

 

In the preprocessing phase, the cleaned content of the lectures is provided to the 

AI/NLP processing component via the OpenAI API [96]. The summarisation process 

examines the notes and extracts key information, definitions, explanations and main ideas. 

Instead of making the students read the entire set of notes again and over, Lecture Buddy 

creates a short summary with the most essential information [78]. The produced summary 

is expected to keep the core meaning of the original course material but with less repetition 

and extensive explanations. This enables the students to cover key concepts more rapidly, 

particularly while preparing for exams or revising previously studied material [91]. The 

resulting summary is often used as a basis for producing study flashcards. Relevant 

questions and answers are extracted from the processed information and converted into 

interactive flash cards by Lecture Buddy [86]. Each flashcard covers an important term, 

definition, fact or explanation from the lecture notes. The cards give students a chance to 

engage with the question first, then reveal the answer when needed [79]. This method 

strengthens active recall, by testing students' memories rather than merely having them 

reread information. As such, flashcards can assist make review more dynamic and help 

pupils reinforce crucial topics throughout repeated study sessions [94]. 

In addition to summaries and flashcards, Lecture Buddy creates multiple-choice tests 

based on the processed study material [82]. The algorithm uses the summary of the text to 

find concepts that can be transformed into useful queries. Every quiz question has multiple 

response options with plausible wrong answers or distractors [97]. The distractors are 

designed to make the evaluation more relevant by forcing pupils to discriminate the proper 
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notion from closely related alternatives. This allows students to gauge their comprehension 

of the course topic and pinpoint areas that might need further review [81]. The generated 

outputs are displayed thru the Streamlit interface in an organised and accessible way. 

Students can go between summary, flashcards and quiz parts without leaving the 

application or having to manually prepare any additional study materials [89]. The 

interface offers a centralised location where the original lecture notes and AI-generated 

learning materials may be processed and reviewed. Students can also alter content created 

by them, depending on the capabilities provided, store useful study materials and 

download them for later or offline usage [84]. Thus, the method is beneficial not just for a 

single study session, but as a reusable revision tool too (Figure 3). 

 

 
Figure 3. Home page 

 

Lecture Buddy also combines user involvement and feedback into the learning 

experience [92]. Students can highlight important flashcards or quiz questions and use 

them for targeted revision. Tracking progress can also assist learners in comprehending 

their performance over time, especially if the program is further developed to keep a record 

of completed quizzes or reviewed materials [87]. User feedback can also offer insights into 

the usefulness, accuracy and relevancy of content produced by AI. Such feedback could be 

used in future updates to improve the arrangement and quality of generated summaries, 

flashcards and quizzes. Overall, the workflow of Lecture Buddy is a combination of user 

provided lecture notes, automatic preprocessing, AI based summarisation, flashcard 

generation, quiz creation and interactive output display [95]. This solution combines 

several functions into one environment based on Streamlit to minimise the manual work 

needed to turn extensive lecture notes into helpful study tools. The purpose of the process 

is to make revision more structured and interactive, and to enable active recall and self-

assessment. The methodology also provides a framework for future improvements such as 

improved document processing, subject-specific storage, customised educational 

recommendations, progress analytics, and more adaptive study materials. The Lecture 

Buddy project is an example of how to take a holistic strategy to improving the learning 

experience utilising technology and AI. The main purpose of the application is to assist 

students to organise their lecture notes in an orderly manner and convert them to 

summaries, flashcards and quizzes which are important tools for active learning. The 

program does all these activities and saves students a lot of time and effort that they would 

otherwise have to spend manually condensing notes, developing study materials and 

preparing for tests. 

The application employs AI-enabled natural language processing to provide accurate 

summaries and clever flashcards. Summaries help students to get the gist of their lectures. 
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Flashcards encourage active recall, which is a well established approach in cognitive 

psychology for cementing memory. This quiz maker tool adds a new dimension to learning 

by putting comprehension to the test, allowing students to find gaps in their knowledge, 

and revisit weak areas for development. These elements combined provide a complete 

learning experience that integrates the benefits of note-taking, summarising and self-

assessment. From a technological aspect, the ER diagram-based design ensures that all data 

is kept in a systematic way. The relations between users, notes, summaries, flashcards and 

quizzes make the system scalable and maintainable. Thus, there can be many summaries 

for one note and each summary can have a number of flashcards and quizzes. This 

versatility allows the system to be adapted to different subjects and teaching methods. Plus, 

by structuring the data, the software can allow future features, such as tracking student 

progress, providing statistics, or even sharing notes among users. Lecture Buddy also deals 

with the usual problems faced by students in the traditional learning environment. 

Students can be overwhelmed by information and find it difficult to identify the important 

parts of long lecture notes. Summarising by hand takes a lot of time and producing 

flashcards or practice quizzes might be a chore. Lecture Buddy automates those 

procedures, so students can spend less time doing mundane preparatory duties and more 

time learning concepts, applying knowledge, and thinking critically. 

4. Conclusion 

This boosts efficiency, but it also promotes motivation and engagement, as students 

get interactive and easily consumable education. Another important characteristic in the 

app is its user-centric design. The UI is easy to use and self-explanatory. Users may upload 

or paste notes, create summaries, flashcards and quizzes with no effort. Optional extras 

like adding visual assistance, mind maps or collaborative features can further boost user 

satisfaction. This design helps students with diverse learning styles (visual, auditory, or 

kinaesthetic) to benefit from the system. Moreover, the program is a practical example of 

AI integration in educational technology. It shows how artificial intelligence may turn old 

study habits into a more effective, engaging and customised learning journey. Lecture 

Buddy not only saves time, but also enables students to build better study strategies and 

problem-solving skills with features such as automatic summarisation and quiz 

production. Broadly, this research illustrates the increasing potential of AI to improve 

learning results across various educational contexts, bridging the gap between traditional 

teaching approaches and contemporary technology.  

The system is designed to be scalable and adaptive. For instance, more features such 

as progress tracking dashboards, a recommendation system based on areas of weakness, 

or integration with internet resources can be introduced in the future. These upgrades 

could make Lecture Buddy a complete academic companion, not just for solitary learning 

but also for group learning and peer-assisted study. To summarise, Lecture Buddy is more 

than just a note organising application. It is a full-featured learning assistant that smartly 

translates lecture notes into actionable learning materials. “By combining structured data 

storage, AI-powered summarisation, flashcards and quizzes, the system provides an 

innovative, efficient and interactive approach to education. It is intended to be user-

friendly and scalable, making it a useful tool for students in many academic subjects. 

Lecture Buddy is ultimately a step toward modernising learning, providing kids the tools 

they need to study smarter, remember knowledge better, and achieve better results in 

school. 
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