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Abstract - This paper introduces the Teach Mate AI Agent, an intelligent assistant designed to revolutionize the educational
workflow by automating time-intensive administrative tasks for educators. The system provides a unified, AI-powered platform
that integrates eight comprehensive modules to handle syllabus creation, lesson planning, assessment generation, and resource
curation. By leveraging Google's advanced Gemini 1.5 model and a Retrieval-Augmented Generation (RAG) architecture, the
agent edagogically sound content while ensuring factual accuracy through user-provided documents. The primary objective is
to reduce the administrative burden on educators by up to 90%, thereby enabling them to dedicate more time to student
engagement and mentorship. The technology stack includes Python with Streamlit for the front-end, and ChromaDB as the

vector database for the RAG system.
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INTRODUCTION

The modern educational landscape places a significant
administrative burden on educators, who manually create
essential materials like syllabi, lesson plans, and assessments
using standard word processors and other tools. This traditional
approach is highly time-consuming and relies on a disjointed
workflow that requires switching between multiple, non-
integrated applications. This fragmentation not only reduces
efficiency but also leads to inconsistencies in the quality and
structure of educational content, with standards varying
significantly between educators. Furthermore, the reliance on
generic web searches for curating resources is inefficient and
often yields materials of variable quality that require significant
time to vet. These challenges collectively detract from the core
mission of teaching, forcing educators to spend a majority of
their time on administrative tasks rather than on student
interaction.

To address these challenges, we have developed the TeachMate
Al Agent, a smart assistant designed to streamline and
revolutionize the entire educational workflow. This system
provides a single, unified Al-powered platform that integrates
eight comprehensive modules to automate these intensive
tasks, from initial curriculum design to final assessment
creation. By offering a centralized interface, the agent
eliminates the inefficiencies of fragmented digital tools and
establishes a consistent, high-quality baseline for all
educational materials.

The agent's core is powered by advanced Al, specifically
Google Gemini 1.5, integrated with an innovative Retrieval-
Augmented Generation (RAG) architecture. This technological
foundation ensures that all generated content is not only created
efficiently but is also accurate, personalized, and pedagogically
sound. A key feature is the system's ability to ground Al
responses in user-provided documents, guaranteeing factual
accuracy and relevance to a specific curriculum. Furthermore,
the system incorporates educational principles by aligning
generated assessments with Bloom's Taxonomy, ensuring they
effectively measure desired cognitive skills.

The ultimate goal of this project is to reduce the administrative
workload for educators by up to 90%, empowering them to
focus more on high-impact activities like student engagement
and mentorship. By automating the mundane and enhancing the
creative aspects of teaching preparation, the TeachMate Al
Agent acts as a collaborative partner, fostering a more effective
and supportive learning environment.

II. LITERATURE REVIEW

The management of educational content and curriculum
planning has long been a critical component of academic
delivery, directly influencing student outcomes and
institutional effectiveness. Traditional methods, which rely on
manual creation of syllabi and lesson plans using standard word
processors, have been criticized for their inefficiency and lack
of standardization. These manual processes are not only time-
intensive but also result in a fragmented workflow, where
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educators must utilize multiple disconnected digital tools for
tasks like assessment creation and resource discovery. This
often leads to a significant variance in the quality of educational
materials and a lack of systematic processes for feedback and
improvement.

The recent digital transformation in education has paved the
way for more advanced solutions, with Generative Al and
Large Language Models (LLMs) emerging as powerful tools
for automation. Research confirms the potential of these
technologies to address long-standing inefficiencies. A study by
Kasneci, E., et al. (2023) highlights that LLMs can significantly
accelerate the creation of structured educational content and
offer personalized tutoring support. Similarly, work by Zhai, X.
(2022) demonstrates the capability of Al in generating domain-
specific learning activities and assessments. This is echoed in a
broader policy context by a 2021 UNESCO report, which
identifies Al's capacity to reduce the administrative workload
for educators, thereby allowing them to focus on more direct
instructional roles.

However, the adoption of Al in education is not without its
challenges. Both Kasneci et al. (2023) and Zhai (2022) caution
that while Al is effective, it requires careful human oversight to
ensure pedagogical accuracy and may struggle with highly
nuanced or subjective teaching concepts without clear
prompting. The most critical limitation identified in the
literature is the risk of factual inaccuracies or "hallucinations"
in Al-generated content. An educational tool must be reliable
and factually sound.

To address this critical need for accuracy, the concept of
Retrieval-Augmented Generation (RAG) has become central. A
survey by Asai, A., et al. (2023) validates that the RAG
architecture significantly improves the factual accuracy of Al
systems by grounding the model's responses in a specific, pre-
approved set of source documents. This methodology is
essential for creating trustworthy educational tools. The
literature notes, however, that the effectiveness of a RAG
system is entirely dependent on the quality and relevance of the
documents provided in its knowledge base.

Systems that are difficult to navigate or lack a cohesive, user-
friendly interface often discourage usage, regardless of their
underlying technical capabilities. This principle is paramount
for tools aimed at educators, who are often time-constrained
and require technology that seamlessly integrates into their
existing workflows rather than adding complexity. Therefore,
the development of modern educational tools increasingly
leverages frameworks that prioritize clean design and ease of
use, ensuring that the powerful features offered are accessible

and practical for everyday application by teachers. This focus
on UX is crucial for bridging the gap between technological
potential and real-world classroom implementation.

In summary, the literature indicates a clear trend towards
leveraging Al to enhance educational workflows. While the
potential for automating content creation and reducing teacher
workload is well-documented, the successful implementation
of such tools hinges on addressing the critical challenges of
factual accuracy and the need for pedagogical oversight. This
points to a clear research gap: the need for a unified platform
that not only integrates multiple Al-powered tools into a
seamless workflow but also incorporates a robust RAG
architecture to ensure the reliability of its outputs. The
TeachMate Al Agent project is designed specifically to fill this

gap.

ITII. THE PROPOSED SYSTEM MODEL
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Figure 1: System Workflow

The Proposed System, the Teach Mate Al Agent, is a
comprehensive, web-based smart assistant designed to
overcome the limitations of traditional and fragmented
educational planning methods. It provides a centralized and
unified platform through which educators can access a suite of
integrated Al-powered tools to streamline their entire
workflow, from initial curriculum design to performance
analysis. The system's core philosophy is to automate time-
intensive, non-teaching tasks, thereby empowering educators to
dedicate their efforts to high-impact activities such as student
mentorship and classroom engagement.

The system is built on a robust, multi-layered architecture to
ensure scalability, maintainability, and a clear separation of
concerns. This architecture consists of four distinct layers:

The Frontend Layer: This is the user interface, developed
with Streamlit, which provides an intuitive and interactive
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experience for educators to access all eight of the system's core

functionalities.

The Agent Logic Layer: Acting as the system's backend, this

layer processes user requests from the frontend, manages

business logic, and orchestrates the complex tasks handled by
the Al engine.

The AI Integration Layer: This is the intelligence core of the

platform. It features Google's Gemini 1.5 as the primary

generative model for content creation and analysis. This layer
also contains the Chroma DB vector database, which stores
document embeddings and powers the Retrieval-Augmented

Generation (RAG) system's similarity searches.

The Data and Processing Layer: This foundational layer

handles the ingestion and parsing of user-uploaded documents

using libraries like PyMuPDF and python-docx, manages data
storage, and maintains user session information.

Functionally, the system is organized into four distinct but

interconnected modules, each targeting a specific phase of the

educational workflow:

e Module 1: Curriculum Design: This module automates
high-level course planning. It includes the

e Syllabus Generator, which generates a comprehensive
syllabus document , and the

e Lesson Plan Creator, which develops detailed, day-by-day
lesson plans with specific activities and outcomes.

e  Module 2: Content Development: This module focuses on
populating the course with high-quality materials. It
features a -

e Resource Recommender to curate relevant academic
resources and an

e Assessment Builder that generates diverse questions
aligned with Bloom's Taxonomy.

e  Module 3: Interactive Al Assistance: This module provides
real-time support. Its core is the

e RAG Knowledge Base, where educators upload their own
documents to receive instant, factually grounded answers
from the Al. The

e Al Copilot serves as a conversational partner for
brainstorming and professional guidance.

e Module 4: Performance & Improvement: This module
closes the teaching loop by focusing on reflection and
growth. The

Feedback Tracker allows educators to log weekly reflections ,

and the

Al-Powered Analysis processes this feedback to deliver

actionable insights and suggestions.

Advantages

The implementation of the Teach Mate Al Agent offers several

significant advantages over traditional methods:

Massive Time Savings: The system dramatically reduces the
time spent on planning and content creation by automating the
generation of syllabi, lesson plans, and assessments, freeing up
educators' time for teaching and student interaction.
Consistent Quality: It ensures a high standard and consistent
structure across all generated educational materials, eliminating
the variability common in manual processes.

Enhanced Personalization: The platform delivers curriculum-
specific recommendations and content tailored to an educator's
unique materials and needs.

Improved Factual Accuracy: By using a Retrieval-Augmented
Generation (RAG) system, the Al grounds its responses in user-
provided documents, significantly reducing the risk of errors
and misinformation.

Data-Driven Improvement: The Feedback Tracker and its Al
analysis provide educators with actionable, data-driven insights
to help them continuously refine their teaching methods.
Unified Workflow: It integrates eight essential tools into a
single, user-friendly platform, streamlining the entire
educational planning process from start to finish.

Applications

The practical applications of the Teach Mate Al Agent extend
across various aspects of academic and institutional operations:
Primary Academic Use: Used by educators in universities,
colleges, and technical institutes for efficient curriculum
planning, content development, and assessment design.
Faculty Training and Development: The platform can serve as
a professional development tool, helping new and experienced
educators adopt best practices and improve their teaching
strategies through Al-driven feedback.

Curriculum Standardization: Institutions can use the system to
ensure a consistent level of quality and structure for core
courses across different departments and instructors.

Support for Accreditation: The ability to generate standardized,
high-quality syllabi and course documentation can support
institutional accreditation processes by providing transparent
and well-documented materials.

Future Extensibility: The system can be extended to include
student-facing tools, such as personalized study guide
generators or Al tutors that draw from the same RAG
knowledge base created by the educator.

IV. METHODOLOGY OF THE SYSTEM

The proposed system, the Teach Mate Al Agent, is a web-based
platform developed to address the inefficiencies of traditional
educational planning. The core technology stack consists of
Python for backend logic, the Streamlit framework for the
interactive user interface, and Google's Gemini 1.5 as the
advanced generative model. For the system's knowledge base
functionality, Chroma DB is utilized as the vector database,
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with Sentence-Transformers models text

embedding process.

handling the

The general system workflow begins when an educator
interacts with the Streamlit frontend. For generative tasks like
creating a syllabus, the user selects the module and provides
key inputs. This request is sent to the backend, which formats a
structured prompt and sends it to the Google Gemini 1.5 API.
The API processes the request and returns the generated
content, which is then displayed to the educator through the
user interface. This ensures a consistent and intuitive
experience across all generative modules.

The core technical innovation of the system is its Retrieval-
Augmented Generation (RAG) methodology, which ensures
that answers to user queries are factually grounded in provided
source materials. This process is divided into two distinct
phases: the creation of a knowledge base and the resolution of
user queries.

The first phase,

Knowledge Base Creation, is initiated when an educator
uploads their own domain-specific documents (e.g., PDFs,
DOCX files) via the "RAG Document Uploader". The system's
processing layer uses libraries like PyMuPDF and python-docx
to parse these files and extract the raw text. This text is then
segmented into smaller, semantically meaningful chunks. Each
chunk is passed to a Sentence-Transformers model, which
converts it into a numerical vector embedding. These
embeddings are then stored and indexed in the Chroma DB
vector database, creating a persistent and searchable knowledge
base unique to that user's content.

The second phase,

Query Resolution, occurs when the educator asks a question
through the "RAG-Powered Q&A" module. The query is
converted into a vector embedding using the same model. The
system performs a similarity search in Chroma DB to retrieve
the most relevant text chunks from the original documents.
These retrieved chunks are prepended to the user's original
query to form an enriched, context-filled prompt. This prompt
is sent to the Gemini 1.5 model, which generates a highly
accurate answer based directly on the provided source material.

Secure authentication mechanisms are implemented to ensure
that only authorized educators can access the platform and their
specific materials. A critical aspect of the methodology is data
handling within the RAG system; each educator's uploaded
documents and the resulting knowledge base are treated as
private and are logically isolated to prevent data leakage
between users. This ensures that the contextual information

used for generating answers remains confidential. Furthermore,
the modular architecture and reliance on cloud-based Al APIs
ensure the system is scalable, capable of handling a growing
number of users and requests without a significant degradation
in performance. This design allows for easy maintenance and
future expansion, making the platform a robust and secure
solution suitable for institutional deployment.

The system was developed using an iterative and modular
approach, with each of the eight core modules tested
independently before integration. The user interface was
designed to be responsive and intuitive, ensuring accessibility
across different devices. Extensive testing was conducted to
validate performance and reliability, including unit tests for
individual functions, integration testing between the frontend
and Al services, and user acceptance testing (UAT) to refine
workflows and confirm the system meets the practical needs of
educators.

* Current Module: # Home

" Available Tools

Figure 2: Home Screen

# Course Details

Figure 3: Syllabus Generator
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Figure 5: AI-Copilot
V. RESULTS AND ANALYSIS

The proposed Teach Mate Al Agent was deployed and
evaluated in a simulated institutional environment to assess its
performance, usability, and effectiveness in meeting its core
objectives. A series of test cases were designed and executed
for each of the eight modules, focusing on measuring efficiency
gains, the quality of generated content, and the reliability of the
Al-powered features. The analysis was conducted by
comparing the outcomes of tasks performed using the Teach
Mate Al Agent against traditional, manual methods.

Quantitative Analysis: Efficiency and Time Savings

The most significant result observed was the drastic reduction
in the time required for administrative and planning tasks.
Timed trials for core content creation activities confirmed that
the system successfully met its primary objective of reducing
planning time by up to 90%. The comparative results from
these simulated tests are summarized in the table below.

Task Traditional Manual TeachMate Al Time Reduction (%)
Process (Avg. Time) | Agent (Avg. Time)

15-Week Syllabus 4-6 Hours 15-20 Minutes ~95%

Creation

Weekly Lesson 2-3 Hours 10-15 Minutes ~92%

Plan

Assessment 1-2 Hours 5-10 Minutes ~90%

Generation (20

Questions)

Resource Curation 30-45 Minutes 2-3 Minutes ~93%

(per topic)

As illustrated, tasks that typically consume several hours of an
educator's time were completed in minutes. This massive time
saving is a direct result of automating the structured content
generation process, allowing educators to focus on refining the
Al's output rather than starting from scratch.

Qualitative Analysis: Content Quality and System Usability
Beyond efficiency, the qualitative analysis focused on the
quality and pedagogical value of the generated content. The
materials produced by the system were found to be of a
consistently high and standardized quality, a significant
improvement over the variable output of manual methods. The
Assessment Builder was particularly effective, successfully
generating diverse question types that were correctly aligned
with specified levels of Bloom's Taxonomy. This ensures that
assessments are not only created quickly but are also
pedagogically robust.

The system's core innovation, the

RAG-Powered Q&A module, demonstrated a marked
improvement in factual accuracy and reliability compared to
standard generative Al tools. In all test cases, the Al provided
answers that were directly grounded in the user-uploaded
source documents, effectively eliminating the risk of factual
errors. Furthermore, the

unified workflow was consistently highlighted as a major
advantage. The integration of eight distinct tools into a single,
intuitive platform was shown to significantly streamline the
entire planning process.

Technical Performance and Reliability

From a technical standpoint, the system demonstrated high
stability and reliability throughout the testing phase. The
Streamlet-based frontend remained responsive, and the Python
backend APIs maintained consistent, low-latency response
times, even when processing complex requests to the Gemini
1.5 model. The Chroma DB vector database proved highly
efficient, with similarity searches for the RAG module
completing in milliseconds. The system's modular architecture
also confirmed its potential for easy maintenance and future
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scalability. Security and data privacy measures were validated,
ensuring that each user's data and uploaded documents
remained isolated and protected.

In summary, the comprehensive results validate the
effectiveness of the Teach Mate Al Agent. The platform not
only achieves its goal of massive time savings but also
demonstrably enhances the quality, consistency, and factual
accuracy of educational content. The successful integration of
these powerful features into a single, user-friendly system
confirms its value as a practical and impactful solution for
modern educators.

VI. CONCLUSION

The development and implementation of the Teach Mate Al
Agent mark a significant advancement in the practical
application of artificial intelligence to support modern
educators. By successfully integrating eight comprehensive
modules into a single, unified platform, this project
demonstrates that a holistic approach to educational workflow
automation is not only feasible but essential. The system
effectively addresses the critical challenge of administrative
burden by automating time-intensive tasks such as syllabus
creation, lesson planning, and assessment generation, thereby
achieving its primary objective of reducing educator planning
time by up to 90%. The innovative use of Google's Gemini 1.5
alongside a Retrieval-Augmented Generation (RAG)
architecture ensures that the content produced is not only
efficient but also of a consistently high quality and factually
accurate. Ultimately, the Teach Mate Al Agent serves as a
powerful proof-of-concept for the future of educational
technology, where Al acts as a collaborative partner to enhance,
not replace, the invaluable role of the teacher. The success of
this system lays a robust foundation for future enhancements,
such as the development of proactive agentic behaviours and
the integration of advanced student personalization features.
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