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What is native language
and how do we acquire it?

* Native language is a language that a
person naturally acquires, a language
that children acquire from interacting
with older family members, also
known as family language (UNESCO,
2003).

* Infants acquire language in a nature
and language immersion
environment, through listening,
watching, touching, smelling and

playing.

Language Immersion
Piece by Piece



Building a Language immersion environment
is essential but challenging

* It is essential to provide a nature and a language immersion
environment for the kids to build up language skills and to master the

language.
 Age 1-3 is considered “the golden window” for language acquisition.

 Due to many limitations, it is difficult to provide a such environment
for kids at this age to acquire more than one mother tongue.



This study propose to ...

1. create an immersive multilingual environment
utilizing robotic and loT technology for toddlers
aged 24-30 months, which is the naming
explosion period (Lenneberg, 2016).



Robot + loT-based Toy

Environmental /context
information

Weather, temperature,
humidity

Time, Days, Years,
Holidays

Bedroom, living room,
kitchen....

Vital signals:

Heart beat rate, brain
wave, gesture, body
temperature, steps...

Toys, books, cards,
shoes, AC, lights,
fridge, cups, bowls,
tables, chairs....

User model: age, gender,

) _ height, weight, learning
Height, weight, color, style...
price...



2. As studies have pointed out that play is essential to toddlers
through play (Goodson & Greenfield, 1975; Mueller & Brenner, 1977;
Fien, 1979), it is proposed that the immersive multilingual
environment be implemented in a play scenario at home.

As children play with their toys, the robot plays the role of a
companion, providing linguistic feedback as a parents would do, but in
a new language.

Robot receives context information
from real world objects, environment, -
baby and parents. y 1(

Robot generates meaningful
language output/ learning - S

content and provides a language = " '\'I‘ R

immersion environment.



Scope

e Age :24-30, naming explosion period (Lenneberg, 2016).

e Scenarios: researcher summarized 11 categories of family activities serving as
children’s learning opportunity (Dunst, Hamby, Trivette, Raab, & Bruder, 2000).

cotegory | actvities _______lcategory | Acthtes_______

1. Family routines

2. Parenting routines

3. Child routines

4. Physical play

5. Literacy activities

6. Socialization
activities

Household chores, cooking,
caring for pets...

Child’s bathtime, bedtime,
meal times...

Brushing teeth, washing hands,
dressing up,...

Riding bike, playing ball...

Reading books, telling stories,
talking walk...

Family gathering, pinics...

7. Playing activities

8. Entertainment activities

9. Family rituals

10. Family celebrations

11. Gardening

Art activities, playing
board games..

Dancing, listening to
music, watching TV...

Family talks, religious
readings....

Holiday dinners, birthdays

Planting trees, growing
veges...



Purpose of this study

1. Develop a context aware robot to provide a language immersion
environment.

2. Propose guidelines for future system development.

3. Assess learning performance.



We have developed 3 sets of integrated system of a robot and
loT toys to meet the following educational purposes:

(1) To enhance early language development for toddlers aged 24-30 months,
in a play scenario.

(2) To offer an immersive multilingual environment by integrating robots and
loT technology, which enables the robot to be context aware so as to
provide meaningful language learning content and feedback to the learner.

(3) To develop an easy-to-use programmable script editor for educators to
specify the interactions between the robot and loT toys and to
accommodate the need of creating language learning content according to
different scenarios and age differences.



We proposed three layers system architecture
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簡報者
簡報註解
This study proposes three layers system architecture: the cloud server, the local server and the client-side devices, including the robot and IoT toys. The cloud server contains a database that allow any user to store and share the scripts they create, and it also serves as a back-up system. The local server provides script storage and an interface for the user to access the script editor. By performing these tasks locally, transmission efficiency is improved and extranet communication problems are avoided. As for the client-side devices, a raspberry Pi and NFC Tags (IoT sensors) are embedded on each of the devices so as to execute the scripts that they download from either the cloud or the local server.  



Script editing system 1
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Script editing system

Content
management
system

Script editing
system

Visual
programming
system

Configuration
manager



Content management system
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MNFC Tag Music
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Tag UID Mame
04DBCSFATIC2380 apple
0433 C6F20D2980 banana
047 726E2902980 pineapple
0443EBEZ29D2980 grape
04A23332B62880 cat
044BDCC2072980 dog
O04EBOGTZAEAFS4 broccoli
potato
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Visual programming system
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Configuration manager
B H

script - Toy Wi-Fi Robot Wi-Fi

— Wi-F1 settings

SSID:

Password:

| Submit

Demo
https://www.youtube.com/watch?v=jSzRV3L1sqo&feature=youtu.be



https://www.youtube.com/watch?v=jSzRV3L1sqo&feature=youtu.be

Script editing system 2
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Software architecture
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Script editing system 3



7/
&
nient

Content

Eefresh

Edit

Delete

CATEGORY

MAME

[= R T

APPLE

BANANA

MONGO

PINEAPPLE

AlR

Added

Create

Clear

Al

Content editor
RFID tag editor
Script editor

Log management
Configuration
management



VOICE _TYPE VOICE NAME VOICE _DATA
12 WORD ;Gusess_pmise You're awesome, yvou answered all the ans
13 MP3 ; Gusess endSond D:AMUSICARED] .mp3
14 WORD ~] New Create New Create
15 MP3 ; New Create? D:AMUSICARED] .mp3
16 WORD ; LEMON LEMON
=ensors Editor
Card

UiD 2 UID 3 UlD 4 CATEGORY NAME
1 180 128 203 FRUIT ;AFPLE'. v
2 255 137 171 FRUIT ;BAHAHA v
3 54 135 217 FRUIT ~ MONGO v




Script editor

Script :  |Guess Game  ~

Eefresh Select All Edit Delete
EVENT
Guess welcome
Guess start
Guess WantApple
Guess GetApple
Device SN : |EIEIJEI][IJD&46ad5[lJ| | Category : | Vl a
Seript ID Start Date : 2018%F 381183 | End Date : 2018% 3H11B ~ | % |
DEVICE_SN DEVICE_NAME SCRIPT_ID SCRIPT_NAME SEQ CATEGORY FIEl
00000000ccc2a517 00000000c¢c... |1 |Dcfanll 1 ChangeScript |1
00000000ccc2a517 | 00000000cc... ] Default 1 GetScriptData
S 00000000246ad500 [RRLT, 15 'Demo3 2 GetScriptData
00000000a46ad500 MyToy 115 ‘Demo3 y ChangeScri... |15
00000000a46ad500 MyToy 15 | Demo3 3 Timeout 1
00000000a46ad500 MyToy 15 |Dcm03 3 ChangeScri... |15
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We have designed 3 toys by using 3 types of sensors

1. NFC reader and 2. Touch sensors 3. RFID reader and
tags tags



1. NFC reader and

Let’s go shope\ng
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Speaker
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Power switch
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Raspberry Pi :

fixed inside the —————___|

toy box

Servomotor : P4
to make the ® ® ®
bear blinking 0 ‘ <)
NEC Reader: Cards with NFC
Tag

To read NFC tags

LED : —
to indicate a wrong
Or correct answer




Devices and sensors

Raspberry Pi 3 Model B Computing $1800
Lipo Battery Shield Power supply $480
PN532 NFC Module V3 Read NFC Tag $400
NFC Tag Carry the learning $50 /tag
content
SG90 Servo Motor Control $100
LED To indicate a correct $3

Or a wrong answer
Bluetooth Speaker Speaker $300

32



Interaction Design(1/2)

Level 1. from vocabulary to sentence

Triggr ________Ouput

Frist time reads the card  Reads the vocabulary, e.g., “apple”

The second time Reads a sentence, e.g., “This is an apple.”
The third time Reads a complex sentence, e.g., “Apple is sweet
and sour.”

The fourth time Play music

33



Interaction Design(2/2)

Level 2. Quiz
Trigger  JOutput
Reads the card Asks questions, e.g., “which one is apple”

Reply to the answer, e.g., “correct! You are
great!”/ “No, this is not an apple, try again.”

34



Demo

* Video 1 : interaction design, level 1 & 2
URL : https://youtu.be/PPdsKb1p3FM
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https://youtu.be/PPdsKb1p3FM

2. Touch sensors




A picture of a cake,
With a touch sensae__
on the back

HAPPY
BIRTHDAY

-

-

ouch sensor board

Raspberry Pi




Learning content

Learn vocabularies by themes
Theme: birthday party

v = (Cake)

v "% (Candle)

v 4 p -2ty (Hat)

v 38 ¥ (Gift)

v 4 p -2 3 (Happy birthday song)




Interaction design (1/2)

Leve |. Learn vocabularies and sentences by touching the sensors

Touch the sensor 1 time  Toy box reads the vocabulary, such as “cake”

2 times Toy box reads a sentence
3 times Reads another sentence
complex When all the sensors Play “happy birthday song”

have been touched

_ BIATHDAY A




Interaction Design (2/2)

Leve 2. quiz

Touch the picture The toy box asks a question: where is the xxx?

When kids touch the right picture ' Bingo! You are great |
When kids touch a wrong picture ' No, try again |
Got the right answers for 4 times Play “happy birthday song”

BIRTHDAY




Demo

https://www.youtube.com/watch?v=6z1PrA2EfBU

e
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Video 1 : basic level
https://www.youtube.com/watch?v=SOwWdDG8bPc

Video 2: quiz
https://www.youtube.com/watch?v=gDpOb-_sHiU



https://www.youtube.com/watch?v=SOwWdDG8bPc&feature=youtu.be
https://www.youtube.com/watch?v=gDp0b-_sHiU
https://www.youtube.com/watch?v=6z1PrA2EfBU

Touch sensor
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3. RFID reader and tags

/e

RC522 RFID Module

Speaker

Raspberry Pi
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1. Read vocabularies

~
lemon Speaker
RFID

https://www.youtube.com/
watch?v=6eemTowEFZw



https://www.youtube.com/watch?v=6eemTowEFZw

2. Read a same card for the second time

https://www.youtube.com/watch?v=3C6V3FZmyXk
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https://www.youtube.com/watch?v=3C6V3FZmyXk

3. Play music

banana

Banana

H&._)

Speaker

pineapple

pineapple

v '/
> -

RFID

RFID

Speaker

lemon

_>§.

Speaker

https://www.youtube.com/wa

tch?v=yrsdnNOyXb4

RFID

Yellow
Color
Fruit Song


https://www.youtube.com/watch?v=yrsdnN0yXb4

Components Function Price(NT)

Raspberry Pi 3 Model B Data and logic processing, 1200
Database Server

RC522 RFID module RFID Reader 150
RFID Mifare 13.56MHz  Provide UID 15
Bluetooth Speaker Voice Player 395
PiBorg BattBorg DC to DC Converter 450
8xAA battery packs Power 100
(Contains the battery)




Robot is under designing

Raspberry Pi 3 Model B

Bluetooth Speaker

Logit Web camera (with
microphone)

External battery for Pi

7 inch digital display for Pi
S — et Power bank




Thank you for listening!
Subscribe and follow our channel!
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