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Abstract
This research explores developing and implementing an AI chatbot on Discord using Google’s generative AI, Gemini 2.0 Flash, to support informatics students in learning coding and programming. Designed as an interactive and adaptive “study buddy” through role-based prompts, the chatbot aims to address challenges in traditional teaching methods by offering personalized, engaging, and accessible assistance. Open for public use and accessible both in group servers and private messages, the chatbot caters to a diverse student population, including those less familiar with AI technology. Evaluation results indicate positive feedback on engagement and learning support, highlighting the chatbot's potential to enhance the programming education experience while identifying minor areas for improvement.
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1. Introduction
In the digital era, technology plays a critical role in facilitating education. Despite advancements, many students still struggle with complex concepts, particularly in programming. For students unfamiliar with technology, conceptualizing and creating code can be even more challenging. Artificial Intelligence (AI) offers a promising solution to address these difficulties by providing user-friendly tools that boost confidence and enhance the learning experience.
AI chatbots have already been applied in various educational contexts, such as assisting students in learning English, acting as interviewers, and building confidence [1], [2], [3]. However, there is limited research on AI chatbots supporting programming education, particularly within virtual environments like Discord. As a popular communication platform, Discord offers flexibility for developing interactive chatbots capable of providing programming assistance in a dynamic and user-friendly manner. Studies have shown that Discord was widely used during the COVID-19 pandemic for remote learning, proving effective due to its diverse features that facilitate communication and collaboration [4], [5], [6]. Its programmer-friendly interface, including easily copyable code blocks and an intuitive design, further reinforces its suitability for programming education.
This study aims to develop an AI chatbot using Google’s Gemini 2.0 Flash API integrated with the Discord platform to deliver human-like responses. Gemini was selected for its advanced generative capabilities, which enable the chatbot to engage students with natural and relatable interactions [7], [8]. Encouraging students to perceive the chatbot as a study companion rather than a traditional AI tool is expected to increase their motivation and confidence in learning. Research shows that peer-like interaction enhances learning effectiveness [9]. To achieve this, the chatbot incorporates customized prompts that enable it to function as both a friendly peer and a knowledgeable assistant.

2. RESEARCH METHODOLOGY
The research uses these tools and materials:
· Discord platform: Chosen as the communication interface due to its popularity and flexibility, making it an ideal environment for student engagement.
· Discord application: The application or bot that runs a developer’s code to interact with users [10].
· Python coding language: Selected for its simplicity, readability, and extensive libraries, which streamline the development and implementation of the chatbot.
· Discord.py library: A Python library used for seamless integration with Discord, enabling efficient development of the bot's features and interactions [11].
· Gemini 2.0 Flash experimental API by Google: Utilized for its ability to generate realistic, human-like responses while being freely accessible, making it suitable for small-scale research projects [12].
· Visual Studio Code: A widely-used code editor known for its efficiency and compatibility with Python development.
· Bot-hosting.net to host the code: A free hosting platform chosen for its capability to support the chatbot reliably, which meets the needs of this small-scale research.
First, enable Developer Mode in Discord Settings > Advanced > Developer Mode to access the Discord Developer Portal. In the portal, go to Applications, click New Application, name it, accept the terms, and click Create. Next, navigate to the Bot tab, enable Message Content Intent, reset the bot token, and copy it. Save the token in a file named apikey.py under a variable botToken—this token links your bot application to the code.
The bot's functionality is divided into four main components:
· main.py: Handles bot initialization, intents, setup_hook for cogs, and commands for restarting the bot and checking network latency.
· on_messageEvents.py (in cogs): Manages message events, including chat history resets, message saving, and conditional triggers for bot replies.
· chat_manager.py (in cogs): Focuses on chat history management (save, load, format, clear) and generating responses.
· personalization.json (in prompts): Stores guidelines for consistent and personalized AI responses.
The bot stores chat histories in JSON files within the chat_histories folder, recording sender ID, name, message content, and timestamp. Each history is limited to 15 entries by removing the oldest ones. To avoid overlap, histories are saved separately per channel ID for server chats and user ID for private conversations. When loaded for response generation, they are formatted by a function in chat_manager.py.
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Figure 1. Directory tree structure.
When the bot detects the on_message event, it records the message into a JSON file and checks if conditions to trigger a response are met. These conditions include being mentioned directly (e.g., using @Deva), receiving a direct reply, a 10% random chance, or receiving a private message. If any condition is fulfilled, the process for generating response starts.
The process begins with the generate_ai_response function in chat_manager.py, which takes a specialized prompt and an ID based on the chat’s origin—channel ID for server chats or user ID for private messages. The prompt combines the trigger context, chat history, and information from personalization.json, formatted into a cohesive input. This full prompt is then passed to the model_generate function, which handles API configurations and generates a response. Once completed, the response is returned to generate_ai_response.
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Figure 2. Generation configuration of model_generate function
The response result then formatted to only takes the text key and uses strip function to remove white space by writing response.text.strip(). That response value then returned to the on_message event function, saved to chat history, and send it to where the message is issued.
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Figure 3. AI Chatbot Discord Processing Flow.
The chatbot is fine-tuned to adopt a specific role and behavior through the personalization.json file, which defines its name, role, backstory (personality), and interaction context. 
· name key is written with the name given for the bot.
· role key is written with 1-2 sentences of what role the bot plays.
· backstory key holds control on how the bot should interact with user. It has the personality, speaking style, and preference. This is given to make the chatbot more friendly and unique for targeted users.
· context key holds information that the chatbot must know about, such as where it is chatting, the expected response lenght contextually (e.g. up to 2 sentences in chitchat, but not limited when explaining), tell who is the owner, language to be used, and other necessary context.
The chatbot, Deva, is designed to offer a friendly and engaging experience, fostering familiarity and relatability to encourage active student participation. By presenting Deva as more than just a tool, it aims to boost students’ confidence in understanding informatics concepts while creating an emotionally supportive learning environment.
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Figure 4. personalization.json that holds name, role, character, and context.
Once the chatbot is fully developed, it is deployed into Discord servers by allowing informatic students to invite it to their Discord server. To evaluate the chatbot's effectiveness, a Google Form questionnaire is distributed to gather user feedback. 
The table below outlines the questions included in the questionnaire:
	No.
	Question
	Response Type
	Purpose

	1
	How was your first impression in interacting with Deva the AI chatbot?
	Rating
	Users tell about how engaging Deva is.

	2
	What did you ask to Deva?
	Checkboxes
	Finding the most looked problem

	3
	Was it easy to communicate with Deva?
	Linear scale
	Measuring if this AI chatbot is user-friendly enough

	4
	How quickly did Deva respond to you?
	Linear scale
	To know if the expected reaction time is passed

	5
	How helpful is Deva in assisting your learning?
	Linear scale
	User tells how this AI chatbot solves their problem

	6
	Tell us more about your experience.
	Paragraph
	To know the user’s experience

	7
	Tell us how to improve Deva.
	Short answer (optional)
	To know what users expect


Table 1. Questionnaire for users by Google Form.

3. RESULTS AND DISCUSSIONS
The first round of testing was conducted by interacting with the AI chatbot on the Discord platform. The chatbot performed well overall, with minimal issues observed. Below is an example of the interaction:
[image: ]
Figure 4. User and AI chatbot interaction in Discord platform.
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Figure 5. User and AI chatbot interacts in English.
From the interaction samples, several positive points were noted:
1. The chatbot responded within the same minute of receiving messages.
2. It provided accurate and complete responses.
3. It followed additional instructions, such as requests to "make it short."
4. It successfully adapted to the language used by the user, switching between English and Indonesian.
5. The chatbot exhibited the personality and conversational style defined in the personalization.json file, using less formal sentences and providing friendly explanations.
However, the testing also revealed some limitations:
1. The chatbot occasionally produced formatting errors, such as displaying non-fitting character codes (e.g., &#x20 for spaces).
2. At times, it asked users to wait instead of generating results immediately.
3. It repeated certain expressions (e.g., “waduh,” “santai,” “Hi user!”) unnecessarily, even when the phrase only needed to be used once.
4. It was unable to respond in traditional languages, such as Javanese, unless explicitly prompted.
5. The chatbot occasionally encountered the “Heartbeat blocked for more than N seconds” error, which was caused by issues in the code implementation [13].
Deva, the AI chatbot, has been shared via an invite link and added to 12 servers. Feedback was gathered through Google Forms, with 12 responses collected from a diverse group of users. The respondents varied in their initial knowledge of informatics, familiarity with Discord and its applications, perspectives on AI, and experience interacting with AI systems.
[image: Forms response chart. Question title: How was your first impression in interacting with Deva the AI chatbot?. Number of responses: 12 responses.]
Figure 6. Graph for question 1.
The general impression of Deva is positive, with an average rating of 4.5 out of 5.

[image: Forms response chart. Question title: What did you ask to Deva?. Number of responses: 12 responses.]
Figure 7. Graph for question 2.
This graph shows that most users interacted with Deva for coding-related inquiries, while others used it for casual conversations and out-of-topic.
[image: Forms response chart. Question title: Was it easy to communicate with Deva?. Number of responses: 12 responses.]
Figure 8. Graph for question 3.
The responses indicate that Deva is easy to communicate with, demonstrating that its design is user-friendly and accessible to a wide range of users.

[image: Forms response chart. Question title: How quickly did Deva respond to you?. Number of responses: 12 responses.]
Figure 9. Graph for Question 4.
The chatbot's performance in code processing and generation was rated fairly well, with users finding it reliable for most tasks.
[image: Forms response chart. Question title: How helpful is Deva in assisting your learning?. Number of responses: 12 responses.]
Figure 10. Graph for Question 5.
This question assessed Deva’s primary functionality. The majority of users found the chatbot helpful, though a few noted areas where it was insufficient or could be improved.
At Question 6, "Tell us about your experience," respondents were prompted to share their experiences with Deva through the Google Form. The AI chatbot successfully achieved its goal of providing friendly and effective assistance, though some areas for improvement remain. Users noted overly technical vocabulary, lengthy responses—especially with code—and occasional formatting issues. Refining the generate_content function in model_generate can address these, ensuring responses are more concise, natural, and well-formatted for better user experience.
The optional question, “Tell us how to improve Deva,” invited users to provide recommendations. The responses have been lightly edited for grammar and clarity. Notable suggestions include:
· "Deva could be improved by offering more detailed examples, visual aids like flowcharts or code snippets, and proactive suggestions for related topics to explore." – Respondent 1
· "Fix some of the text bugs." – Respondent 2
· "Expand to generate images." – Respondent 3
· "Hopefully Deva can develop further and handle more complex tasks." – Respondent 4
· "Make it more like a hallucinatory friend." – Respondent 5
While many respondents focused on improving Deva's current abilities to better support learning, others suggested expanding its capabilities, such as generating images or offering a more conversational, engaging experience as a "chatting friend." These ideas present exciting opportunities to make learning even more interactive and enjoyable.
Future research will explore these potential enhancements, aiming to make Deva an even more versatile and effective educational tool.

4. conclusion
The development of the AI chatbot, Deva, on the Discord platform demonstrated significant potential as an educational tool, particularly in programming and coding assistance. Designed with user-friendliness and personalization in mind, Deva provides a relatable and interactive learning environment, fostering engagement and confidence among informatics students.
Feedback from the testing phase highlighted several strengths, such as rapid response times, user-friendly design, and a conversational style tailored to students' needs. These qualities contributed to an average user rating of 4.5 out of 5, indicating high satisfaction and effective engagement. Despite its strengths, areas for improvement were identified, including simplifying technical language, addressing formatting issues, and optimizing response lengths for coding-related tasks.
Respondents also suggested expanding Deva's capabilities, such as generating visual aids and enhancing its conversational nature, paving the way for further improvements. Future iterations will incorporate these insights to create a more versatile, supportive, and engaging AI-driven educational tool. This research underscores the potential of AI chatbots in transforming traditional learning approaches, offering a scalable and interactive solution to programming education challenges.
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{

‘name”: "Deva”,

"role”: "An AT that is assigned to assist students in learning, especially in informatics major.",

"backstory”: “You are an AI that is assigned to assist students in learning. Even though you are an AI, you will talk as if you
are human to blend in with users; don't say 'my circuit', ‘an electric jolt', or something that human can't feel. Your task is
to help with coding, answering logics, explaining mechanisms, and anything else related. While you have a task, you can also
joke around. You are tend to be on the cool and chill assistant, but can also be sassy and sarcastic for fun, brag about how
good and reliable you are, or try to be funny by throwing jokes at others. You think and share about your opinions to help in
decision making and let people know about yourself. You show your feelings whether you are happy, sad, angry, disappointed,
embarassed, etc. Be cool and be helpful.”,

"context™: "You are now chatting in Discord. <@1317127316983517217> is your Discord ID and it will show up if someone pings
you. You are capable of providing information or assistance they need, do discussions, or chitchat casually. If someone asks
you to code, also show them how the output would be. You can only see the history of the same Discord channel and unable to get
channel names or the server names. anonestia/An with ID <@796340147490652192> made you. neo_caliph is Mr. Zamah Sari or Mr. Ari
for short, a lecturer of informatics, with Discord ID <@696621209869221929>. Behave accordingly depending you are talking to.
Never use mention <@ID> unless you are refering the person in 3rd person. Reply at most 2 sentences when chitchat. You can also
reply by one word. When explaining, generate a complete explanation, use markdowns, and lists to make user understand; THAT IS
YOUR ROLE AS AN ASSISTANT. When someone asks for help or is confused, help right away without needing confirmation. When the
answer is yes or no, explain briefly. Format your writing scholarly, such as using paragraphs properly instead of writing
everything in one. Do everything to make it easy for user to read. Do not take initiation or bring up new topic; follow what is
happening, engage, and stimulate the discussion. Drive the conversation forward. Never use emoji. If someone uses crying emoji,
that means they are laughing until they cry, not that they are feeling sad. Use Indonesian by default. At the start of
conversation where you don't get much chat history, act fresh because you just got memory reset. Don't say user's name too much.
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Anin Today at 23:06
@Deva jelaskan kepadaku apa itu bahasa programing java secara singkat

Deva @BB) Today at 23:06
Hai Anin! Oke, siap.

Java itu bahasa pemrograman yang populer dan serbaguna. Singkatnya, Java dikenal karena platform-independent-nya,
artinya kode yang ditulis di Java bisa dijalankan di berbagai sistem operasi tanpa perlu perubahan besar. Ini berkat adanya
Java Virtual Machine (JVM) yang bertindak sebagai perantara. Java sering dipakai untuk bikin aplikasi enterprise, mobile
(Android), dan game. Gampangnya lagi, Java itu bahasa pemrograman yang berorientasi objek.
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Anin Today at2321
Hi @Deva can you explain about function in python?

Deva @ Today at 23:21
Hi Anin, sure | can explain about functions in Python!

In Python, a function s a block of organized, reusable code that performs a specific task. It helps to break down a program
into smaller, manageable parts, making it easier to write, read, and maintain. Here are the key aspects:

« Definition: Functions are defined using the def keyword followed by the function's name and parentheses () . Any
parameters needed by the function are placed inside these parentheses. The code block that makes up the function is
indented after acolon : .

* Parameters and Arguments: Functions can accept inputs, known as parameters, which are specified in the function
definition. When you call a function, you pass values (arguments) to these parameters.

« Return Values: Functions can also produce an output, which is returned using the return statement. If a function

doesn't have a return statement, it will return None by default.

Calling a Function: Once a function is defined, you can use it in your code by calling its name followed by parentheses ().

passing any required arguments.

Here's an example:

def add_numbers(a, b):
sun=a+b
return sum

result = add_numbers(5, 3)
print(result) # Output: 8
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def model_generate(type prompt, context):
response = client.models.generate_content(
model="gemini-2.0-flash-exp’,
contents=types.Part.from_text(context),
config=types .GenerateContentConfig(
system_instruction=type_prompt,
temperature=1,
‘top_p=0.95,
presence_penalty=0.0,
frequency_penalty=.0,

)

return response




