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Children’s Educational Toys Design Based on Cognitive Development Theory and TRIZ

CHEN Yong-dang, FU Yu
(Xi’an Polytechnic University, Xi’an 710048, China)

ABSTRACT: The work aims to propose an innovative design theoretical model of children’s educational toys based on
Piaget’s cognitive development theory and combined with TRIZ for the problems that the existing children’s educational
toys lack “intelligence” and do not fully fit children’s cognition. Firstly, the characteristics in the four stages of cognitive
development theory were used to analyze the needs of children in different ages for the educational toys. The ideal func-
tional model of educational toys at each stage was established for analysis with the idealized level formula. Then, the
technical conflicts in the design were investigated by the innovative design concept of TRIZ. The corresponding invention
principle was found out through the conflict matrix in the tool system and the feasibility was analyzed. The innovative
solution and design idea with interactive experience was proposed for the scientific design of educational toys for children
aged 7-9 years old. Many potential conflicts in design parameters are generated by integrating cognitive development
theory into the design principles of educational toys. Then, the feasible and effective conceptual schemes are produced by
solving conflicts creatively with TRIZ, which provides certain reference for the development of the educational toy industry.
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Fig.1 Design requirements elements in four stages
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Tab.2 TRIZ technology conflict matrix in the
sensorimotor stage (partial)
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Tab.4 TRIZ technology conflict matrix in the
concrete operation stage (partial)

38 AL B TS
TRSH NO.34 A] 45
NO.35 i hi 1, L (AED). 16 R4 ).
i 7 (B, 4 CAEXHRRME)

AR, BN AR IBE I BEANN S & T LT BRI 22 Bl
SR RN R NS BBk, T ELRRAEG T s AR e 46
FE; JEHL 1 H B RS LR 2 AL 3 FNAR A #6431
KITARe . SIS, BRIt 7
HAEREEE S BL R, IR Z AT e £,
WA LB AN ) k4% JREE 15 $5ilidis sh s e
LB, IR ARG AE M, BT AR 25 Bk T
v ALK, (B RE A 1 ) R [RAE IS . B
JLEE, s o a] TR T ERAE , fE i 2 L H W% 3h
AR, SORESER T X R 3 R 1 e v
1.3.3  BARBEE B BRI o200

AEAE BARIZ BB B L, ARy B I Ha i
BYEfe . B RAE S B R e, B2
T~11 % L2 AE 5o B i 38 5 T8 S 5K A 5 A K A
G5, HEe K% B T S R B s RG24 1 B H
2550 L5 A8 L B B SEL A R RE G K

W, B LR E AR R AE R T RESHER, W
E) e, AT M R 4EEET X — B
TEUGESHCON ENME, BT, YRR S
PO “RTEABE”; HUR, 7E P g S R b R A R )
FWFEHEFS, ESHH8 @B, @R,
TALSEAT R A4, BARZHEM B TRIZ
AR RN 4, GRS LIHFER. 1, 16,
7. 4,

i 3 5 AU A & B SR B R R 1 2 R
16 FRANFEM AR | 7 B DB . 4 X FR T JFE T g
S FR s RO, g0 ke B R B A AT A0 A . R
4 35 FT AT FRPE BT BB S, R Be ) i
ANAHE AR ST B4, IR 5 ARSI FR G 2 25 %8 B
FLE ) A FAEif B Ak 5208 BE Oy B i ok
AR ATYRE S, BERERS BT iR,
ML 02 S0 GERE Ty, SUAEZEME A H R 3 T 5
WRIRVE S e R 7 PRV PN PR Y A
HEWE A, BB B A T 55— 5

ZWN, AR AN FEE A 5 ST T R I L RE gy fil
IR
1.3.4 JEXEHH B it a4

A H R B AL O 1k B R A0 = g BL, 1
RSN S N OE T 5 s W VA o L W |
SRR FAR T RE S o TR LB B L XS T
ORI B B R ERIT )G T, JOF FLMEE AE IR K
BT = N IO il 11 N 7= N /a5 L. 7 D
HH,

e, B LR E R HE A T RS EER, 1T
REFEUESECON “RENE RN A SERNE,
WA, MXTREASEOE PR e s s
e A AR R ) K RS, SRS BN RS
(IR ZPE” Fn “E b, A", BB EAT R Y
Bk BRI BB TRIZ FR Mo JE [ L3 5,
AR &I JERE. 15, 10, 2, 13 F135, 28, 29, 10,

WAL TS A E R R 15 iR
PELO10 WSS/ EE . 2 s RE  13 SR .
35 PERERL IR )EIE | 28 MM ARG EHE 29 IR AR
FETT 8 e A v o iy L 2 A R BT £ 4
Mr: JREE 15 FRAoC ISR e ahde &, HitHL
T HARZS I, J7 (e s R B 9 5 55 R
L AU K58 Br R0 sz G L, 1 5 R 2L B
BRURIR 2

2 LHIMNA—rN7-9 5 ILENTE R
"igit

2.1 EITIRMEINEEIER

7~9 % 4 JLH IEARTE B AN A & e BE ) B A
B G B, BT B i, R BB R A R 4
RESIAIFRAE S, LALO TR R A RE R I AE
ATTX T BoH D B 2R AR R L BT IR TH A0 B
AL [, AR B L AR T T BACRE AL B
FERIBE I AIS]

P, AR RS Bt BEAE 45 BT R ARG N REE . S5
Ay B ez S B RE s UIZRZ KA HA Y5
PEB U 55 XPE A | AR R SRR LI B A 5
WEsRBCH BB s T7 B FNLERE

22 HHMREIHAXBIRIE
TERA FIER 2 BB i, TRgp— . )

%

*5 BAEZEMER TRIZZARMRERE (&5 )
Tab.5 TRIZ technology conflict matrix in the formal operations stage (partial)

e A H TS

A TR S

NO.23 Y2k

NO.35 @& P, d M
NO.36 RGHIE Zutt

15 (shas ), 10 (BSe/Em ). 2 (CHiBO). 13 (IER )
35 (MEREFEH ). 28 (HLMRARGER ). 29 (JEH ). 10 (FSE/EH)




136 fu, %%

T

2020 4 10 H

x6 MIFEFHIMRER (H5)
Tab.6 Altshuller conflict matrix (partial)

ALY T TR SR

e A H TS

NO.33 HI/E SRR 0 J7 8 M

NO.35 @& itk Tk
NO.36 RGEME A=

15 (3h75). 34 (MFESBE). 1 (%)), 16 (Hor# )
27 CHREEA). 26 (1), 24 (b)), 9 (RS I /ER)

-

S —=

K6 gt -Pfi b B N 5
Fig.6 Crocodile balance toy cavity

RIS BEAC . TCUIRANE 1 | A A ER R E R R
RUAFAE ), PR, B8 — N & 2R B R HRE
AVEMES B MRS M  Bo L, [FIRHb n] B2 B
HerE i NEL . MR BCRIE S BRI £ S A R R
WS B o N R o I S B U R LSBT DR E I =
FOR, R BIHEUCESHON “ RGN E 220" FiE
REPE, Y, AR B S EOR CERAER R (E
PE” o A BT A &5 ) vh 2 55 R TR It g X I 1) % BH
SR, BUAFEF A pp R AR ILER 6, 198 15, 34, 1,
16 1 27, 26, 24, 9 5 kB JE PTG A e L ik v
ENYiD)5EL

283 e DR BR AT AT 400 JEEE 1 AT A, AR
X PCE AT PR A B, IR g i R 22 5T S5 A0 /N
PR, E A BARPHE S AT B 2 2 1)
RerE BT )2 DR 27 A4S, FEEER B A AR,
%4388 ABS, TPR. PP FIfi i 452 4 4% ELiif
FETR R AR 4 I8 . AR AR IR B K H AR A&
SRR, BERTRRARA = A, Ao L% 4
Dy TR — AR, R 15 AlAE, 7E% IR A
FY BRI, 38 SRR B AL B SRS SR b,
HAERRIPEAS A IE s LB B £ T AR BE 2 U L4 1E
HET ISR 25 R BLH DL 2R R FERR R . BrETIRe )
nlfetE.
2.3 JLEZETmASIFLIT

i B R B T AT 0T, AR 7~9 %L 55
LRSI M — 3 T WA & 1, 15, 27 S5
B, s8Rk, BRI B

K7 BrRAAPRES
Fig.7 Using state of toy

TR B 1, R b E RS £ 5 A (i
PR, FTHRER . AR BT ) Bt AT
ALYREIE Sy, I HOR R AT 2, e e
M RE I | M A 7 A B L TG A A T
B R A5  o [) I f BUR G5BT P 40 S = A [+
HA PUE . SRR AR, OOz B LE
FHROM | BRSO 5 L TE R DIEE, T HARKFEE
WD IR A 5 AT BT R N WL 6.

WA 15, KPoH BRIy he . g
i 40 SRR A HIE S, JF BHURH S % “AMEST T
PRI BB R I, Sy ik L2~ ) - i 5
o Jioh, FTREREAE EWAEAT T SR p i,
P AR &8s SR R — 7 g fa (iRl 2= —
TEFERS, Wi LR AT WRBI R, RIS 3R A5 A,
5 BRI T A ) D7 3, SN T R ] A 15 AR L
o BURATHPIRZAILIE 7,

2% 5 27, FEDTHAYLEA J5 R B IR 2
TROeHl | LM, [A) IS A] BE B IR — U Y A4 4
ito X T ERES ARG, T A BUR A A AT
AR DL AR A b R AR ik, JF BB Bt A/
BRSNS J b zs g X8, i AARYE PE A 5T Y ¢
P, PEICHAS— U 2R R B4 i A b 28 i 7
VEA R RUR | 87 FTIRERABR AR, 5
A% B 5t 2 Wi 2 i BB AR AR L, RO AR
EVER . LEHLEE (A& A) B9 PE. PP AEKA
V. 5 3 6 A8k B BE IR AR e JEL 7 R A A 7 I ) FE A %K
AR . hAR i, SR NE T Bt
LK 8, “mfhnz/ha” R ILE 9.



Fa1E: 20

Wk 455 BT IAAUR RIS S TRIZ ALt 8 B A3t

/|

137

> EHEAR

FRABRHEAFELNEANR, L2, B
REELM. AANREESRNNDS, GNe
HEFE—EMME, EREAREATES, &
kRSN — SN hiaEn s, E988

WQIJI'-QBJE;SB. 13
b P
P, o

> RiziRe
58 g emneih

o BRENRE

T EENFASGRERETHESTIA, SMTFRSER
sl BEER. WRALETISSER TRIARIR. FIEEAEN
&)L B TR S S FEAEEILY. WaTHRA, &

HEABR AT L = s
AR o o l..ﬁ....fﬁ?c 2. i L » = !
: it pramsan | | g
:;i:::z;ﬂg?lvlﬁhlm?ﬂ'ﬂe % e ”
R i
.if'r“ : i
,,’ ’” ARG IR
'
U AT R i{}\j =
e iEEE ;i‘;ﬂlﬁ%ﬁi%ﬁaﬁ == g
» oy ‘ R
. ﬁ’#qi&[#mﬁm FE.':?‘;:RR- SBFRHEAE S 7 ﬁ @ @ D
3 o ety
2as 1. BEHESE MR, P,
> T~ :
E 8 “#fanz/ha” Bt
Fig.8 “Crocodile Eating Fish” design
s 7
SYBAERE,
TR, AR B2
TR IR UL o B R T AR, BT 7 LRI R
l——l B, 8 LEE RSt
RSB
. EJE3E3
BB F BB R, ¢ i i
EAThary IS AN Bt
g U A (REHATHRR ) ?
|| & g
HeB P, AFPHE P
R Rn g | SERESATEL | | xR |
Tz RS L 3E
A
WA TR
Ko “gfhnz /e ek
Fig.9 “Crocodile Eating Fish” game flow chart
. SE Lk
3 &HiE
[1] REUR-2h. RERIURM] Kt AAEXZ R
TRIZ HHE AT LIS BR AR 2 TRk #t, 2004.
ABFPEINGRZ [ B9 BR8] k45 45 B2 IEAS B9 A R MUNSON M. Eternal Toy[M]. Tianjin: Baihua Litera-
KRB B, B0 I T ECE N <358 ture and Art Publishing House, 2004.
PEIFH AT RO BALBOR . (i TR s ) T SVLERSULEGTIED), R 7T
. N I ZR KA, 2011,
> it L = AH SR ’
A . 15 iﬂi{f%f)uﬁf':zn ]ﬁ}j!i'u%zm li?:{':lnjt ”/]E ZHAO Ji-mei. The Design and Study of Preschooler In-
Ik EFAH R ) 22 ) R £ e RO 58 o BUREEHR telligence Toys[D]. Qiqihar: Qiqihar University, 2011.
— ZRAN R Rt — R 7~9 B ILER £ (3] HFie. FT NG JLE 258 be L% 58 [D].

Za

BoH, Bk 1 LA B PR e R
Rt

ol A7 v A

bt st ssbe, 2012.
NIE Xuan. Based on the Cognitive Psychology of Chil-



138

il %

T 7

2020 4 10 H

[10]

(1]

dren’s Toys Design Research[D]. Beijing: Beijing Insti-
tute of Fashion Technology, 2012.

Wit E. B BCRRITELBOTIR D] &5 H5
TR, 2013.

YANG Hai-yu. The Development and Design of Educa-
tional Toys[D]. Qingdao: Qingdao Technological Uni-
versity, 2013.

FERA. BT A BRI R A R L A5 8 B Bkt
WESE[D]. ARM: AR K, 2013,

ZHUANG Yun. The Research of Education Toys for
Preschool Children Based on the Theory of Interaction
Design[D]. Fuzhou: Fujian Normal University, 2013.
ZEEM . SCH BT BT S i L2 45 8 B B B
FE[D]. MRREE: WR/REE TR, 2013,

QIN Hai-bin. The Research on Education Toys for Pre-
school Children under the Interactive Design Con-
cept[D]. Harbin: Harbin Engineering University, 2013.
B, EOR. JLE &R LRI BT[] 2%
TA2, 2011, 32(14): 66-70.

YANG Hua, WANG Le. Experience Design of the Fancy
Toy for Children[J]. Packaging Engineering, 2011, 32(14):
66-70.

ROV, BEERE. JETARIRAE R L 45 2 Br K
HFgEI]. it 2018, 288(9): 11-13.

WU Jian-Feng, SHANGGUAN Pei-jun. The Design
Development of Children’s Educational Toys[J]. Design,
2018, 288(9): 11-13.

FAE HETIARUR RIS Flash 20H ik i Al
)], T EEAEE, 2012(307): 92-96.

WANG Yan. The Construction of Flash Educational Game
Design Model Based on the Cognitive Development The-
ory[J]. China Educational Technology, 2012(307): 92-96.
INEFE. 18 BOEA AR e B Be e N HX BOF 15
ARAHTI]. B SRR, 2012(98): 64-66.

SUN Qing-xiang. Piaget’s Theory of Cognitive Devel-
opmental Stages & Its Related Implication to Educa-
tion[J]. Journal of Nanchang College, 2012(98): 64-66.
XUME K. JLE AR R Be e T £55R (7). KAFI
RN SCH 2B RR), 2014, 33(4): 141-144,

[12]

[13]

[14]

[15]

[16]

[17]

LIU Peng-fei. Review of Children’s Cognitive Devel-
opment Theory[J]. Journal of Changchun Normal University
(Humanities and Social Science), 2014, 33(4): 141-144.
KA, PR, whER. RO AN INHIAR R BRR X L
BERBIA R U SHEEIISE, 2015, 29(3): 126-129.
ZHANG Bei, YANG De-hua, HAN Lu. The Enlighten-
ment of Piaget’s Cognitive Development Theory on Early
Reading Activities[J]. Education and Teaching Research,
2015, 29(3): 126-129.

HRIR A BRWER. H TRIZ #47605E M8 %5 H
R [M]. dbnt: Bl il M, 2010.

ORLOFF M A. Inventive Thinking through TRIZ a Practical
Guide[M]. Beijing: Science Press, 2010.

LN, B, BB, S FET TRIZ BRI L) AR
7 i I 55 R GE RN BT BT[], TR LA R 1 R A,
2013, 19(2): 225-234.

JIANG lJie, LI Yan, XIONG Yan, et al. Product Service
Systems Innovative Design Based on TRIZ Final Ideal
Solutions and Function Stimulation[J]. Computer Inte-
grated Manufacturing Systems, 2013, 19(2): 225-234.
T, 00, B, S T AR AR - YR K
TG I S AR [I]. TSI, 2014, 21(4):
355-361.

WANG Wei, LI Wen-Qiang, LI Yan, et al. Design of Water
Oil Cleaner Based on the Ideal Result-Trimming Method[J].
Chinese Journal of Engineering Design, 2014, 21(4):
355-361.

B S, TRBE, MR, BT AR R B 1 7
B EMTIE )], fAE TR, 2018, 39(14): 1-7.
CAO Guo-Zhong, ZHANG Shu, XIE Qiu-rui. Product
Design Method Based on Conflict Resolution Theory[J].
Packaging Engineering, 2018, 39(14): 1-7.

M, EIRE, 3% =, . KU R i e 2
:TRIZ-TRIZ i, TH K& EGEH]. ILRBT,
2001(1): 7-11.

TAN Run-hua, WANG Qing-yu, YUAN Cai-yun, et al.
Theory for Solving of Solving the Inventive Problems
(TRIZ): the Process Tools and Developing Trends of
TRIZ[J]. Mechanical Design, 2001(1): 7-11.



