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Abstract:

Interactive educational box
for kids (4-7) combining
storytelling and word games
with RFID, lights, and audio
to make learning fun and
engaging.

' Abstract & Objectives

Objectives:

Encourage reading habits

Improve  spelllng &  word
recognition

Use lights & sound for feedback
Support cognitive skill growth
Parent customization




Introduction

Problem Statement




Problem Statement

Traditional early childhood education tools often lack interactivity and

sensory engagement, making it ditticult to capture children’s attention

or develop essential skills. Existing methods rarely otter personalized
teedback or progressive challenges, highlighting the need for a playtul,

technology-integrated  solution that combines learning and
entertainment.




System after implementation

System before implementation




System Overview

Two main modules: Story Mode & Game Mode

Story Mode: Child selects a story — servo dispenses book — audio narration &
lights

Game Mode: RFID cards scanned on CNC rail — feedback with LEDs & sounds
Parent Control: Add words via mobile app

Sensors (Ultrasonic, LDR) for automation

Arduino Mega + ESP32 handle control & connectivity
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The story section contains six educational stories.
When a child selects a story using the keypad, a
servo motor releases the chosen book, while an
RGB LED lights up with a unique color for that
story. The DFPlayer then narrates the story
aloud, creating an engaging reading experience
that encourages both listening and literacy skills







Game Section

The game section lets children arrange
RFID-tagged cards to form words in three
levels. A CNC rail scans the cards, giving
ogreen lights and sounds for correct answers
and red lights with hints for mistakes,
making learning fun and interactive. 7







Hardware Components

The system uses an Arduino Mega, servo and stepper
motors, RFID reader, RGB LEDs, DFPlayer audio
module, displays, sensors, and ESP32 for wireless

control.




Control & Processing

ESP32

Mega 2560

Arduino




- Movement & Mechanies

Servo Motor Stepper Motor + CNC Rail




- Detection & Interaction

RFID Reader Ultrasonic







~ User Control & Storage

Push Button Keypads SD Card Module
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‘Constraints

* Safe, durable design for children (3—5 years).

* Limited Arduino memory and processing power.

* Precise coordination of motors, sensors, and modules.
* Stable power supply for all components.




Future Work

* Add more stories in Arabic and English.
* Expand the game to include basic math activities.
* Introduce higher difficulty levels to match children’s growth
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