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A role-playing intelligent toy
for second language learning

Thii is a role-play—based i i di ional toy that children into “Little

Dipl. ” enabling natural second isition through everyday exploration.

The system includes a non-infrusive headset and a smart inferacfive unit with an infegrated microphone

and camera. Through immersive, scenario-based interactions using a playful toy stethoscope. children
Ly | engage in real-life conversations that encourage confident and spontaneous language expression.

By turning abstract language learning info contextual and experienfial practice, Thingdom helps

children actively use and internalize a second language in daily life.
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During gameplay, children touch real-world objects with the stethoscope. A YOLO-
based system recognizes each object, while a custom Al agent assigns playful
personalities. Guided by parent-selected vocabulary, the Al enables natural
dialogue, tracks progress, and lets children unlock themed islands. build “diplomatic
relationships,” and improve English speaking skills through interactive play.

There exists a parallel “Thingdom”to the real world. Children take
on the role of “Little Diplomats,” using magical language tools o

hear the objects’ thoughts and build bridges of communication.
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The product packaging doubles as both a base and

a storage container.

Upon first use. children place the badges for
different levels onto the base fo initialize the system.
The base provides real-time progress feedback
through lights.
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Research suggests that Young children have a uniquely strong
capacity for second-language learning, especially around ages 4—7,
when they already have a solid L1 base and more free time fo explore
language through play.

But this advantage rarely turns into confident speaking—because
daily L2 “turns” are missing.

Most learning happens in fragmented, fool-bound sessions: kids receive input, but get oo few low-pressure

opportunities to speak, get feedback, and repeat inside real routines.

Storybooks & picture books

Rich, contextual input

Supports comprehension and imagination.
B Mostly one-way

B Children rarely get sustained speaking turns or
corrective feedback.

Screen-based learning apps

Engaging, adaptive, and always available.

B Screen-bound interactions

B Limited embodied use and weak carryover to
real-world dialogue.

Flashcards & drills

Efficient for quick recall and repetition.

B Decontextualized

B Knowledge offen stays “testable™ but
doesn’t transfer to spontaneous
conversation.

Tutor-led / after-school classes

Live turn-taking with guidance and
correction.

B Time-boxed and hard fo sustain daily

B Immersion ends when class ends.

As a result, many 4—7 L2 programs provide input and exercises—but not a continuous, low-friction

speaking environment embedded in everyday life.

Inspired by Piaget’s view of children as
active learners—learning through action
and symbolic pretend play -

et oy
. fa b .‘

o

We reimagined “listening like a doctor™: a
stethoscope-like tool that lets kids “hear”
everyday objects and start playful
conversations with them.






Open the Home Station drawer and take out the Stetho module. Clip it onto the collar—spring clip for hands-free wear.



Pick a "Charm” from the Home Station and attach it to the tip. Tap the chest-badge button to power on.



Touch the tip to real-world objects to “listen” and start a dialogue (audio via earphones).



Press the tip button to record and reply. The LCD guides the flow—Ilistening / thinking, object “expressions,”
and key words for this turn.



We built “Thingdom’ to make L2 speaking feel like role-play—playful, low-pressure, and easy to repeat in daily life, and “Thingdom” is divided into five regions,
each mapped to one product chap-ter and its characters.

@® © @ Travel Seas chapter 4

. ¥ Across the adventurous Travel Seaq,

chapter 5 i A ) ¥ hildren help vehicle companions chapter 3

School Sky @  In the floating Cloud : repair the Bell of Order. Food Cliffs @
= City of School Sky.

' children light up the

Light of Language and

rebuild the human

7 bridge.

Along the steep,
creative Food ClLiff,
children craft

a Heartfelt Feast to
reconnect the

cliff bridges.

chapter.]
Fruit Plains @ Onthe

chapter 2

; Inthe lush. Beast Forest @
peaceful Fruit Plain, fantastical Beast
children help fruit Forest, children help

spirits and plant animal tribes rebuild
residents awaken the Friendship

the Spring of Life. Totem.

Chapter progress visualizes the restoration of the Language Bridge in each region.

With the matching chapter badge on, children speak
with real-world objects; the system analyzes their in- Children speak with real-world objects, the system then analyzes their in-context dialogue and
context dialogue and updates progress. updates progress.
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-------- - Mini-prop storage bay

Insert them into the holes
on the dock surface to
enhance hands-on play.

4 USB-C charging port & battery status indicator

Chapter badge sforage bay
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Wireless charging pad for the —
Drawer release latch

Stetho Wearable

Chapter frail LEDs (footprint lights)
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The footprint frail illuminates from the start -\@_.)
point to the current chapter (updated via  J =2

MQTT). <

Chapter progress ring LED

The progress ring stays in sync with cloud
progression (via MQTT).



Waterproof button

70 mm

20 mm
—

PCB

Q2 mm

—Spring clip: clips easily
" onfo the collar / lapel

Copper coil: for wireless
charging

Camera: captures on

touch; YOLO detects
the object identity
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50 mm 10O mm 30 mm

PCB: with fact switch, connecfor
terminals, pressure sensor, efc.

Ring magnet: snap-on
mounting for the chapter
badge

NFC chip (for chapter
badge detection)



Parent App

We created a simple and intuitive Parent App
that allows parents to easily track their child’s
daily progress in learning a second language
through Thingdom.

Level Progress

Parents can frack their child’s
level progression through a map-
based progress bar inferface.

Today's Status  —»

2k Studying

[ Time Tracker

Week  Month  Year @

Fr Sa Su

Mo Tu We Th

Learning Session

Fruit Plain  11:00 - 13:00
15:00 - 17:00
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Training Data

Laily training durafion is visualized
through infuitive data charts,
allowing clear and immediate
insight into usage patterns.
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Fruit Plain

Words to Review
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Apfﬁl Apple
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Data Me

Banane sansna

Word Bank

Parents can track which new
words their child has
learned, supporting targefed
practice in daily life.



D es ,'gn Pro Cesses We moved from research and brainstorming to sketches and storyboards, exploring multiple

interaction directions before committing to one.Rapid 3D prints and coded prototypes helped us
refine form, ergonomics, and the “listen = reply” flow through quick tests.
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