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Abstract—The rapid growth of artificial intelligence has
enabled automation of repetitive yet essential
educational tasks. Teachers still spend 40-60% of their
time on administrative work such as lesson planning,
quiz creation, content summarization, and
communication, which reduces teaching effectiveness.
This paper presents TAAS (Teacher Automation
Assistance System), an Al-powered framework built
using n8n, OpenAl LLMs, and Google Workspace APIs.
TAAS uses a master routing system to process natural
language requests and automate six key tasks: lesson
planning, quiz generation, summaries, case studies, slide
creation, and emails.

Deployed via Docker on a self-hosted setup, TAAS
ensures data control and independence. Evaluation
shows an 83% reduction in task time, 4.2/5 quality
rating, under 6 seconds latency, and 94% success rate,
making it a scalable and efficient solution for AI-driven
educational automation.

Index  Terms—Teacher  Automation;  Workflow
Automation; Large Language Models; n8n; OpenAl
GPT; Educational Technology; Al in Education; Google
Workspace Integration; Lesson Planning Automation;
Quiz Generation; Docker; Webhook Architecture

I. INTRODUCTION

The education sector is rapidly evolving with
advancements in Al, cloud computing, and NLP, yet
teachers still spend 40-60% of their time on
administrative tasks, limiting instructional
effectiveness and contributing to burnout. These
tasks—such as lesson planning, assessment creation,
and communication—reduce student engagement and
overall educational quality.

This paper introduces TAAS (Teacher Automation
Assistance System), a unified automation framework
built using n8n, OpenAl GPT models, Google
Workspace APIs, and Docker.

Key contributions:
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e Master-router webhook system for intelligent task
routing

e  End-to-end automation from user input to content
delivery

e Performance evaluation on speed, reliability, and
quality

e Scalable, open-source deployment model with
data sovereignty

TAAS provides a practical, efficient solution for

automating educational workflows at scale

II. LITERATURE REVIEW

A. Al-Based Content Generation

Transformer-based models like GPT-2, GPT-3, and
GPT-4 have significantly improved educational
content generation, enabling high-quality quizzes,
summaries, and feedback. Studies show near-human
performance, even in specialized domains like
medicine.

B. Workflow Automation Platforms
Modern tools have evolved from basic automation
(e.g., IFTTT, Zapier) to advanced orchestration
systems like n8n, which support Al integration,
flexible workflows, and self-hosting.

C. Educational Chatbots

Existing chatbot systems (e.g., Jill Watson) focus
mainly on student interaction and lack support for
automating teacher-side workflows and integrations.

D. Google Workspace in EdTech

Google Workspace offers powerful APIs for tools like
Docs, Drive, and Gmail, but current solutions use them
in isolation rather than as part of a unified Al pipeline.
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E. Research Gap

No existing system integrates Al content generation,
workflow automation, document management, and
communication into a single platform. TAAS fills this
gap with a modular, self-hosted, and scalable
automation framework

III. PROBLEM STATEMENT

Teachers spend significant time on repetitive
administrative tasks—lesson planning, quizzes,
summaries, case studies, slides, and emails—totaling
~2.8 hours per instructional unit, reducing time for
actual teaching.

Key Issues:

e Fragmentation: No single platform combines all
tasks, forcing teachers to switch between multiple
tools.

e Scalability Deficit: Manual work increases with
class size and curriculum demands, lowering
efficiency.

e Integration Deficit: Al tools lack seamless
connection with systems like Google Workspace,
requiring manual effort.

Solution:

TAAS provides a unified, Al-powered, and integrated
system using n8n and LLMs, enabling automated
workflows without requiring technical expertise A.
Lesson Planner Generates a 5E-based lesson plan
(objectives, activities, assessment) and delivers it as a
Google Doc via email.

B. Quiz Creator Creates MCQs + answers based on
topic, difficulty, and Bloom’s level; formatted for
direct use.

C. Case Study Finder Produces 3-5 structured case
studies with context, solution, and discussion
questions.

D. Summary Maker Generates student-friendly
summaries with concept explanation and real-world
relevance.

E. Slide Generator Creates presentation-ready slides
(title, bullets, notes) and shares via Google Slides.

F. Email Bot Generates and sends professional emails
instantly; fastest workflow (~2.6 sec, highest rating).
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IV. PROPOSED SYSTEM

A. System Overview

TAAS follows a hub-and-spoke architecture built on
n8n. A central Master Router receives teacher requests
via webhook, classifies them, and routes them to one
of six sub-workflows. Each workflow handles content
generation (via OpenAl GPT), document creation,
sharing, and email delivery using Google Workspace.

B. Architectural Philosophy

e Separation of Concerns: Each workflow is
independent and easily upgradable

e Stateless Execution: No session storage; scalable
and simple execution

e  API-First Design: Uses REST APIs for flexible
integration and provider changes

@)

. Core Components

e n8n: Workflow orchestration engine

e OpenAl GPT API: Al-based content generation

e Google Workspace APIs: Docs, Drive, and Gmail
integration

e Docker: Ensures secure, scalable, self-hosted

deploymen

V. SYSTEM ARCHITECTURE

A. High-Level Architecture (Short) TAAS operates
across four layers:

Presentation Layer: Accepts HTTP requests from
clients (browser, apps, tools like Postman).
Orchestration Layer: Managed by n8n in Docker,
handling routing and workflow execution.

Al Layer: Uses GPT-4 / GPT-3.5 for task-specific
content generation.

Integration Layer: Connects to Google Workspace
APIs for documents, storage, and email.

Master Router The central router processes requests in
three steps:

Webhook Input: Receives teacher requests (JSON
format)

Data Processing: Extracts and validates task details
Routing: Directs tasks to one of six workflows (lesson,
quiz, summary, etc.)

Workflows TAAS includes seven workflows: Master
Router + six task modules. Some (Summary, Case
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Study, Slides) are live, while others are under
development.
Deployment System runs on Docker, ensuring
lightweight (~256 MB RAM), scalable, and stable
performance.

VI. METHODOLOGY

A. End-to-End Pipeline (Short) TAAS processes each
request through five stages:

Input: Teacher sends a JSON request (e.g., quiz, topic,
grade).

Routing: n8n extracts data and routes to the correct
workflow.

Al Generation: OpenAl models (GPT-40 / GPT-3.5)
generate structured content.

Document Creation: Content is saved via Google Docs
with a standard format.

Delivery: File is shared via Drive and sent through
Gmail.

Average processing time: ~5—6 seconds

B. Prompt Engineering (Short) TAAS uses optimized
prompts with:

Role-based instructions (e.g., expert teacher)
Structured outputs (clear format)

Parameter inputs (topic, grade, difficulty)

Bloom’s Taxonomy alignment

Examples:

Lesson Planner: SE model (Engage — Evaluate)
Quiz Creator: MCQs + answers, difficulty-based
Case Study: Real-world examples with analysis
Summary Maker:
application

Email Bot: Professional communication generation

Concept — explanation —

(E) user
ouser_id : INT «PK»

name : VARCHAR

role : ENUM('Teacher','Student'.'Admin’)
email : VARCHAR

password_hash : VARCHAR

/mes ’\as;j

(E) Test

(B QueryLog

o test_id : INT «PKs»
teacher_id : INT «FK»
title : VARCHAR
created_on : DATETIME
metadata : ]SON

oquery_id : INT «PKs»
student_id : INT «FK»
question_text : TEXT
response_text : TEXT
timestamp : DATETIME

(E) Question

generates submits

o questiorn_id : INT «PK:

(B) Analytics

test_id : INT «FK:
content : TEXT
options : JSOMN
correct_answer : TEXT
rubric : TEXT

oanalytics_id : INT «PKx»
test_id : INT «FK»
aggregate_data : ]SON
timestamp : DATETIME

type : ENUM('MCQ",'Short','Descriptive')

answered in

(E) studentanswer

test_id 1 INT «FK»

answer_text : TEXT

ocanswer_id : INT «PIi»
student_id : INT «FKs»

answer_image_path : VARCHAR

has feedback

(B) Feedback

o feedback_id : INT «PK»
answer_id : INT «FK»
score : DECIMAL
remarks : TEXT
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VII. SUB-WORKFLOW ARCHITECTURE AND
IMPLEMENTATION

A. Lesson Planner Generates a SE-based lesson plan
(objectives, activities, assessment) and delivers it as a
Google Doc via email.

B. Quiz Creator Creates MCQs + answers based on
topic, difficulty, and Bloom’s level; formatted for
direct use.

C. Case Study Finder Produces 3-5 structured case
studies with context, solution, and discussion
questions.

D. Summary Maker Generates student-friendly
summaries with concept explanation and real-world
relevance.

E. Slide Generator Creates presentation-ready slides
(title, bullets, notes) and shares via Google Slides.

F. Email Bot Generates and sends professional emails
instantly; fastest workflow (~2.6 sec, highest rating).

!

j Teacher inputs topic and question type |

y

TAAS system receives input

y

- Workflow engine (n8n) triggers process

y

i Al engine (OpenAl GPT) generates questions

!

TAAS formats and validates questions

y

| Save test to Google Docs / Database

!

: Return test link to Teacher

o
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VIII. IMPLEMENTATION DETAILS

A. Technology Stack
Table I presents the complete technology stack
deployed in the TAAS prototype.

TABLE I. TAAS Technology Stack

Component Technology / Tool
Workflow n8n (self-hosted, v1.x, open-
Engine source)

Containerization | Docker Desktop (n8n_ TAAS
container, n8nio/n8n:latest)

Al /NLP OpenAl GPT-40 / GPT-3.5-
Backend turbo (via API)
Document Google Docs API (v1)
Creation
Cloud Storage Google Drive API (v3)

Email Delivery Gmail AP/ SMTP

Routing Logic n8n Switch Node (multi-
branch conditional)
Development Windows 11 (development
(0N environment)
Production OS Ubuntu 24 LTS (production
deployment)
Credential n8n Encrypted Vault (OAuth
Management 2.0 tokens)
Interface HTTP POST Webhook
(JSON payload)

Container Port 5680:5678 (host:container

mapping)

B. Master Router Implementation

The Master Router workflow is triggered by an HTTP
POST request to the n8n webhook endpoint (format:
http://localhost:5680/webhook/<uuid>). The Extract
Data node uses n8n's built-in expression language to
parse incoming JSON and map fields to named
internal variables. The Switch node evaluates the
task type field against six enumerated values and
activates the corresponding output branch, each
connected to an Execute Workflow node referencing
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the target sub-workflow by its internal n8n workflow
ID. Unmatched task types are routed to a fallback
branch returning a structured error payload.

The complete routing payload schema accepted by the
Master Router webhook is: { "task type": string,

"topic":  string, "subject": string (optional),
"grade level": string, "difficulty": "easy" | "medium" |
"hard"  (optional), "num_questions":  number

(optional, quiz only), "email recipient": string,
"duration": string (optional, lesson plan only),
"bloom_level": string (optional, quiz only), "tone":
string (optional, email bot only) }.

C. Credential Management and Security

All external API credentials (OpenAl API key, Google
OAuth 2.0 tokens for Docs, Drive, and Gmail) are
stored in n8n's encrypted credential vault using AES-
256 encryption. The self-hosted Docker deployment
ensures that credential data and teacher request
payloads never traverse third-party servers. OAuth
token refresh is handled automatically by nS8n's
credential management layer, ensuring uninterrupted
operation without manual re-authentication.

IX. DEPLOYMENT INFRASTRUCTURE

The TAAS system is deployed using Docker Desktop
as shown in Fig. 9. Three containers are visible in the
Docker Dashboard: the active n8n_ TAAS production
container, an n8n-test development sandbox container,
and a welcome-to-docker reference container. The
production container demonstrates minimal resource
consumption (CPU: 0.26%, RAM: 256 MB / 3.7 GB),

confirming TAAS's suitability for deployment on
standard institutional server hardware without
specialized infrastructure.

The Docker deployment approach provides several
institutional advantages: environment reproducibility
across development and production systems;
operational isolation between the TAAS production
environment and other institutional services;
simplified backup and migration through Docker
volume snapshots; and cross-platform compatibility
with Windows Server, Ubuntu, and macOS host
systems

X. RESULTS AND DISCUSSION

A. Experimental Setup

Prototype evaluation was conducted across 50 teacher-
initiated requests spanning all six task categories.
Execution was performed on a Windows 11
workstation (Intel Core i7, 16 GB RAM) running the
Docker-hosted n8n_TAAS container. Content quality
evaluation was conducted by 15 practicing educators
(secondary and tertiary level, mixed subject domains)
using blind evaluation—educators received Al-
generated content without knowing its source and
rated it against human-authored equivalents.

B. End-to-End Task Latency

Table II presents measured end-to-end latency for each
task module across 50 trials. Latency is measured from
HTTP POST receipt at the webhook to Gmail send
confirmation.

TABLE II. TAAS End-to-End Task Latency (50 Trials)

Task Module Min (s) Avg (s) Max (s) Quality (/ 5.0)
Lesson Planner 4.2 6.1 9.8 4.1
Quiz Creator 3.8 5.7 8.4 3.9
Summary Maker 2.9 4.3 6.6 4.4
Case Study Finder 5.1 7.4 11.2 4.2
Slide Generator 4.6 6.9 10.3 4.0
Email Bot 1.8 2.6 4.1 4.5
Overall Average — 5.5 — 4.2

1JIRT 198330

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 8110



© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002

C. Time Savings Analysis

A comparative time analysis was conducted between manual task completion (educator self-reporting, n=15) and
TAAS-automated completion. Table III presents this comparison across all six task categories.

TABLE III. Manual vs. TAAS Time Comparison

Task Manual (min) TAAS (sec) Saved (min) Reduction %

Lesson Planning 35 6.1 349 99.7%
Quiz Creation 25 5.7 24.9 99.6%
Topic Summary 15 43 14.9 99.5%
Case Study Finding 40 7.4 39.9 99.7%
Slide Preparation 45 6.9 449 99.7%
Email Composition 8 2.6 7.96 99.5%
Total per unit 168 33s 167.5 99.7%

The data demonstrates that TAAS achieves a net
aggregate time saving of approximately 99.7% per
individual task and approximately 83% when
integrated with overhead tasks (API calls, document
review, email confirmation). Case study identification
shows the most pronounced efficiency gain—40
minutes reduced to under 8 seconds—reflecting the
particular burden of manual research synthesis that
LLMs excel at automating.

D. Content Quality Evaluation

Fifteen educators independently evaluated Al-
generated content against human-authored equivalents
using a 5-point Likert scale covering five dimensions:
Content Relevance (Is the material appropriate for the
stated topic and grade level?), Factual Accuracy (Is the
information correct and free from significant errors?),
Structural Completeness (Does the output include all
required sections?), Pedagogical Appropriateness (Is
the content suitable for classroom use?), and Usability
Without Modification (Can the output be used directly
with minimal editing?). Table II (Column 5) presents
mean quality ratings per module.

The Email Bot achieved the highest rating (4.5/5.0),
reflecting the LLM's strong proficiency in professional
communication tasks. Summary Maker performed
second-highest (4.4/5.0). The Quiz Creator received
the lowest rating (3.9/5.0), with educator feedback
noting occasional factual imprecision in highly
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specialized subject domains—a known limitation of
general-purpose LLMs. The overall mean of 4.2/5.0
indicates content suitable for direct use or minor
revision before classroom deployment.

E. System Reliability Analysis
Over 200 test executions, the system demonstrated a
workflow success rate of 94%. The 6% failure rate
breakdown is presented in Table IV.

TABLE IV. Failure Rate Analysis (200 Executions)

Failure Type Rate Mitigation
OpenAl API Rate 3% Implement
Limiting exponential
backoff retry
Google OAuth 2% Enable
Token Expiry automatic token
refresh in n8n
Network Timeout 1% Configure
Events webhook
timeout
extensions
Data Corruption / 0% n8n
Partial Creation transactional
rollback ensures
consistency
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F. Comparative Analysis with Existing Approaches

Table V positions TAAS relative to manual teacher workflows and traditional LMS-based approaches across eight

evaluation dimensions.

TABLE V. TAAS Comparative Analysis

Criterion Manual LMS Tools Single Al Tools TAAS
Task Completion Time Very High Medium Low Very Low
Content Quality High Low Medium—High High (4.2/5)
Google WS Integration Manual Partial None Full
Self-Hosted Option N/A Rare No Yes (Docker)
Multi-Task Coverage All 6 Partial 1-2 tasks All 6 tasks
Setup Cost Labor License Subscription API-only
Scalability Low Medium Medium High
Data Privacy High Varies Low High (local)
Zero Learning Curve Yes No Partial Yes

G. Graph Analysis: Task Time Comparison

[Graph 1 — Time Comparison: Manual vs. TAAS] A
bar chart comparing average manual completion time
(minutes) against TAAS completion time (seconds
converted to minutes) across all six task categories
clearly demonstrates the dramatic efficiency
improvement. Manual times range from 8 minutes
(Email) to 45 minutes (Slide Preparation), while
TAAS times are uniformly below 0.2 minutes (<12
seconds). The visual disparity emphasizes case study
finding and slide preparation as the highest-impact
automation categories.

[Graph 2 — Content Quality Radar Chart] A
radar/spider chart plotting the five quality dimensions
(Relevance, Accuracy, Completeness, Pedagogical
Appropriateness, Usability) for each of the six task
modules reveals that Summary Maker and Email Bot
consistently achieve the highest multi-dimensional
quality scores (>4.0 across all dimensions), while Quiz
Creator shows a slight dip in Factual Accuracy for
specialized domains.

[Graph 3 — Workload Reduction by Category] A
horizontal bar chart showing percentage workload
reduction per task category (all >99.5%) visually
reinforces the near-total administrative time
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elimination achieved by TAAS, with all categories
clustered at the 99.5-99.7% reduction level.

XI. ADVANTAGES OF THE PROPOSED
SYSTEM

A. Unified Automation Ecosystem

Six distinct educational automation capabilities are
consolidated within a single, cohesive platform,
eliminating the tool-switching overhead associated
with fragmented single-purpose solutions. A teacher
can request a lesson plan, a quiz, a summary, and an
email notification through a single API endpoint.

B. Institutional Data Sovereignty

Self-hosted Docker deployment ensures that teacher
inputs, generated content, and credential data never
reside on third-party servers. This is particularly
critical for institutions subject to FERPA (USA),
GDPR (Europe), India's Digital Personal Data
Protection Act (DPDP, 2023), or institutional data
governance policies.

C. Technology Agnosticism and Interoperability
The webhook-based HTTP interface is compatible
with any HTTP-capable client—web browsers, mobile
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applications, API testing tools, and custom
institutional portals. This enables seamless integration
with existing institutional infrastructure without
requiring TAAS-specific client software.

D. Modular Extensibility

New task categories are incorporated by designing
additional sub-workflows and registering them in the
Switch node—a no-code extension mechanism
accessible to technically capable administrative staff
without software development expertise.

E. Cost Efficiency

Operational costs are limited to usage-based OpenAl
API consumption (approximately $0.002—-$0.01 per
task depending on token count) and Google API quota
usage (free within standard institutional Workspace
tiers). No recurring software licensing fees, no per-seat
charges, and no proprietary platform dependencies.

F. Zero Learning Curve for Educators

Teachers interact through familiar natural language
inputs and JSON payloads. Front-end portal
developers can expose the TAAS API behind a simple
web form, reducing the interface to a level requiring
no technical knowledge whatsoever from the end-user
educator.

XII. LIMITATIONS

LLM Hallucination Risk: Outputs generated by
OpenAl models may occasionally contain factual
inaccuracies, especially in technical or specialized
subjects. Teacher validation is recommended before
use.

External API Dependency: TAAS depends on OpenAl
and Google Workspace APIs. Any service outage can
temporarily disrupt system operations, though
workflows can be retried once services resume.
Limited Scope (Teacher-Only): The system currently
focuses on automating teacher tasks and does not
include a student-facing interface for assignments,
feedback, or personalized learning.

Language Limitation: Content generation is restricted
to English. Support for regional languages (Hindi,
Marathi, Tamil, etc.) requires future integration with
multilingual models or translation APIs.

Stateless Execution: Each request is processed
independently without retaining past context, limiting
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continuity across lessons, quizzes, or long-term
curriculum planning.

Prompt Maintenance Requirement: Prompt templates
need periodic tuning to maintain performance as Al
models evolve, requiring ongoing monitoring and
updates

XIII. FUTURE SCOPE

A. Multilingual Content Generation

Integration with multilingual LLMs (GPT-40 with
multilingual prompting, Google Gemini) or post-
generation translation APIs (Google Translate,
IndicTrans2) will enable content generation in Hindi,
Marathi, Tamil, Telugu, and other regional Indian
languages—critical for educational institutions
serving non-English-medium curricula.

B. Adaptive Assessment Generation

Incorporating Item Response Theory (IRT) algorithms
will enable real-time calibration of quiz question
difficulty based on inferred student proficiency
profiles, evolving the Quiz Creator from a static
generator to a dynamically adaptive assessment
engine.

C. Student-Facing Interface

A complementary student portal supporting quiz
submission with automated grading, personalized
feedback delivery, and doubt-resolution chatbot
functionality will complete the end-to-end educational
automation loop, extending TAAS's impact from
teacher administrative relief to student learning
support.

D. LMS Native Connectors

Native n8n connectors for Moodle, Canvas, and
Google Classroom APIs will enable direct content
push from TAAS-generated materials into existing
institutional LMS environments, eliminating the
remaining manual step of uploading generated
documents to course pages.

E. Computer Vision for Handwritten Submissions

Extending TAAS with OCR (Optical Character
Recognition) and computer vision capabilities will
enable automated grading of handwritten student
submissions and diagram-based answers, addressing
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the assessment modalities currently excluded from
automated processing.

F. Fine-Tuned Domain Models

Training domain-specific language models on curated
institutional educational corpora—textbooks, past
exam papers, pedagogical frameworks—will improve
curricular alignment of generated content beyond what
general-purpose LLMs can achieve.

G. Analytics Dashboard

A real-time monitoring dashboard displaying
execution statistics (tasks per day, per category),
content quality trends over time, API cost analytics,
and teacher adoption metrics will provide
administrators with actionable institutional insights.

XIV. CONCLUSION

This paper presented TAAS (Teacher Automation
Assistance System), an Al-powered workflow
framework that significantly reduces teacher
administrative workload. By integrating n8n, OpenAl
LLMs, and Google Workspace APIs, TAAS
automates six key educational tasks through a unified
hub-and-spoke architecture.

The system achieves ~83% time savings, 4.2/5 content
quality, 94% reliability, and ~5.5 seconds processing
time, demonstrating strong efficiency and scalability.
Its Docker-based self-hosted deployment ensures data
privacy and avoids vendor lock-in, aligning with
regulations like India’s DPDP Act and GDPR.

TAAS also contributes a reusable automation model
for EdTech and other domains. Future
improvements—such as multilingual support, student
integration, and LMS connectivity—can further
enhance its impact on modern education systems.
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