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Interaction Design of Children's Smart Toy Based on Embodied Cognition
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ABSTRACT: The work aims to explore the interaction design method of children's smart toy based on embodied cogni-
tion. Through comparative analysis on the theory models of embodied cognition and information processing, the core
features of embodied cognition theory was refined. Through the research on the embodied interaction and the embodiment
of the interaction design of children's smart toy, the opportunity and significance of introducing the embodied cognition
into the interaction design of children's smart toy were discovered. By analyzing the characteristics of children's embodied
cognition and combining the relevant previous researches, the interaction design methods of children's smart toy based on
embodied cognition were constructed. Embodiment is the most instinctive way for children to understand the world. The
interaction design of children's smart toy needs to consider the characteristics of children's embodied cognition and the
characteristics of complex interaction system which integrates the physical entity and virtual computing. Two interaction
design methods are put forward by combining the embodied cognition theory with the interaction design of children's
smart toy: multichannel input and output of information and the naturalization and intuition of interaction behavior.
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Fig.1 The sketch of cognitive process



F40E 16 EFHWAE: T RSN LER GEBHAZ H 5 167
SRS,
Feik
SLRE e
il > N USRI | P Wi |« >| Bk
—> : >—> A% P 2 v e > SN T » l l l
| 1T | B i
| | (B2 ) (BF&%)
! [ ST
kit | i l l l w2
L e
< i < A
a Wickens {5 & i TSR] b HEHAIBAAEE
B2 (LGNNI AR AR E B DA R IR AR A (1 X L
Fig.2 Contrast between traditional cognitive theory model and embodied cognitive theory model
fifh, A BRSNS B AT AR B AT LR A

22 EFEHSININZHEIEIT

AEH BT LA P RS g BE Al 38 w5 P i 28
ERAT AN S 7 5 Z AR R SR, HARTE
TIREN AP . AL R S P Z [l
A BRI, AMURR T AN S THENLA T E
Pedlefih, AR I B 5 B AL S i F s 1),
AHLAE HALHL LI 3,
=550

e
-«

K3 AP H R

Fig.3 The model of human-machine interaction

A

PLEE

7 IR S E B, 2 A R AU R
FINEINF R FR . 20 tHhat 70 AR DK, BE2EAcH
0 ABOR B A7 2 T 58 , S AC BORAL R & SR A
VR B O — s, i B SR TR
INFIELE, BT is NS RE, it s Y
PERIEBEMES . BB AR RS S T A S M
AT IAS T, AR FEARTE 5 KPR T BR A 1 52 i
T ARSI 2 A IR AN EE B TR . UL, T‘
N TR REAE B2 40 v W o BN “f At i 7 =
ﬁH%\E%\EimxﬁﬁﬁﬁﬁoE%xﬁkﬁ
o, P FE g B B S AT R H F Y RS
B, TE TR B AR B TR, SO T A

HBT R OTE TR B RS AR T A5 S5HLE Z B A B O S8 T A 8 92k 5 i 41
AT EDE P A (GUL) DUME BN TS AR RerZ M A, WA 4,
FHL. AR AL SRR
HiF ERAFAE DL it IR EMHRTHE
\ 1970s / \ 1998 /
fi i ki
B, A AT TR
---------------- feENLL S - F

B4 PIRHASTR] 9 52 HAR

Fig.4 Two different interaction models

HO 0 59 HATAE—RE B X HI MR, B
B HARFE TARIAR, 385 B F
b, S5 H A E R UAE TR 805 SRR S 2 B

G BT B 5 P 1 B ™ BB 58 B g
HAZH R PER IR, AL R B R A A SR EERY
LEHAT R BB S H R A R AE . B R



168 1 %

T

2019 4F 8 H

Siftables K B 5t i 5 A7 T AR HAN A5 5 2 T — 14K
T RELES RS, e LI H 977 il i R
B RERE R AL BB B, A MR i 75 2Ok v )

B, TP 72 BRBE R R S PR R, T 4
NI A I, WA S,

K5 FAEEBLH Siftables
Fig.5 The smart toy Siftables

23 ILEBH#TASTHEEITHNAESHE
Yy BEHL
FR AR KRB G B AL G B E R
ATRE, SR T ILER AEBCE . ILER fEBL KT
AT Bt HL S AR I HLRE % 78 Yz otk A #2110 ) A BLAE
T, IR T —Rh 2 EARR . S8 H T ATk R
ILES RN H R —F R RN 27, JLEE
B U X P85 b O 5 Be L B Aok AR T E
R RO B AR S  AHRE T X S Y B
fift, X —ad R 5 5 B DA SR R A AT XA )
58 (L HEE ) —ARIbry AR A1, 7
Yy PR AL LB RE B A B A H Bk
NI A PR , B R 5 40 AL 5 B 3l i R oA B
TR AR 4, B A R E P R 5 B A TR AR
TEEWE, BguRAYRmE6 . R, &
BRI AR | SRR LW MR . W
P IT 2 %) P 3 S ) B P B % 2 T A A 3 R 1 e
AT R RIS E , AnmE L E T AR AR R IR MR, R ETHIRE Y
T EAEAERIN T R AE A0 BME E >, SR 250 0
AN P EBARE A L A B T B LA % B SR A A A
KR T AR R F R R BN H S5
LN
232 frhEYy
JLERREDLE A 2 B E AR L, Y Fix JLER
REDCH A H 9 K2 LR B0 &K B4
VA K A8 05 A PR G T SR o AR B AR A L
N S, JLEEHIN K 2L [ B FR 58 41k
AIREIE, 0~2 % WYL AL T RIS SB B, L 54h
RZHAT IR AARGEM TR N 2 25 11
%, JLEE R SE L T M EL G S0 A ) ] ol G2 S A A it
W5 11 % LUR I LEEFF R 4R m e n g B
JLEEAE K oo R oo DA BN — BE i 5 1932
LS VA RS R Y e W= R N [ET P N = (2 =
ARG S5INR R Y AT B G 04T R 38 HOR R AT B 4k N
iR B, IR RE B R S A

2.3.1

SRR PR AN B S, S L L E R R B S
R, I AR H A R P AR B A SR T AT AL,
AT Ay J2 T AR A ik vy L B

24 AFI\NMS5IIETRTAZHIRITHENX

e B B N B 5L E R et R A 22 Bt
e, BALUE 2 7R (1) B30 LE AN
e i A B2 SRS M B AG B A OF SRR B, oF
FHEA—ERRIHHE; (2) JLHEE REIUHMEA: T 524
SCH A S O R, R AL T
FIEH P B i, SEmzoRILEN RS Z 5, 5
A B SN Ee A M Tt AR g B
H i

3 ILEMESF AT

AR5 BB A SRR | By R 55 ShJR Sl ik 4
FHIYETRLZ Sh g g {2 Bt 1 JLZE AR o B 5E
EEARIIE . WraE . AhSE . J1E . WA SE . i E A
23 [ AIE A, 123 BR AR S L N iz 3hBE ) Al
1109 5 I o L IR ANE Bl K JREAE A ] B AF % Be 3k
B AFARAE, W3R 1.

BELEGE RS | SRR, fiE
0 Wers & R E R 7 ), ek B o BUR, B
FEEZ IRR S DB . A= LT & i) fE
B I B PR B ACUINIUN S B e RO NN S NS R
4G, I EEENH, HLEEERE . BT,
FHREH G T 2O B H W WA A S

JLETE 2~3 % WFRERE HEAPI R ) /N TR AN
¥, 4 BRI EE, 5~6 Z I REHE X G 4
BRI, 6 X 58k ®, KizshHkidiz shi
K EHEA N . fEX— BB, JLEX FHYRARE R
PRATE IR, JLE R BEBUH Al e B R 1 L S AL S
PR AR RS B L S — P B R B N Ve
B R E SRS, A GO R X E IR A
PE— AR R LE RIS RE ST, fEAT N2 B 2T
W E MR, i )L B 5 gl R v i Sy R



%405 5161

EFAF T H AR LEE RED A BB 169

&1 ILEMBRMMIZER REHE
Tab.1 The development characteristics of children’s perception and movement
KHE BB 5 W5 fith 5 Kizzl s 4fliz 2
20 kIR B LR . T
IAH B AAH R 6 fu 2 R
7N BEE3AA RN RIERUR 80 AN S~6 4 H I
i W] S B 6~7 M H ReREIX ] B JLRERS I s s
02 % n e Ry At 9~12 NI ] 6~8 A W RH T
BAGEANEE o g oo e VREEILE 152 % A RAM
= KE, ENMIE  15-2% Wi 1 % T4 A I (]
o e N, 1.5~2 % i 2 % B
1.5~2 % X5I4Fh fA] LI} I A 6] 5
GhiA 2 B BN
2~3 % Al B
=
27%  SURSKHEG 3 IRAKANE 5@; Eﬁ P T T
EYSN N 6 %o Ay 4 BT R SR = 3~4.5 ) 5 B HE2E ) B F
AT iz 5 B & SE L K B Bt R H 58 56 % HEAE X ST 2 e Bk A he I E T
TR
WP R AT AR, W AR S SR, fHake 411 MocidiE

o0 JEE A I R

TR, JLEITIRE N S | A 2im
FELE DGR, IR X — L A B L A R AT, FEIX
— BB, JLER REDUR Al S M I RS EL | R A fih
il 55 5 AR T B R R0 B R L EE 4 30 T Bl E ) LA &%
XA R 4 fiE

JLZEE AR B S IR A v ol T HUEE L 05 s Bl
AE T B0 A JR T R Bt — 7 B B BEPE AT 1, LB
AE Do H 1Y 58 H AT 7% 18 21X AN 8 A B X A A8
A BT

4 EFESINANILESREREXEIRIT
7%
41 FERMSEEWNGH

FGen B I P 5 v 5 2 e T30 | HR G A
AR E . REZHEMRIETAIL LA, 5 Ra% AR
i R R SO A R AT o AR B B A B AR R LKL
A H B IR, o 2 R E B H, B
AR ALE SR, X AR AR RKOR T B BEAY L
KUHA T EENEL, WHE 6.

JLE A

R 9N MR

RLE=Z N W R R
R

e SN Aol B Sk

LN kR

BE e BRI
@i

KRR EYSNSE SRR PN TH

Fig.6 Multichannel input and output of information
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