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Abstract

It is reportedoy the Toy IndustryAssociatiorthat here is a hugtoy market inthe global
market The ptal revenue of the ghal toy markethasincreasedrom 78 billion dollars in2007
to 89 billion dollars in 2017Parens like to purchase toys for their childrestatistics show that
parents spend $650 fetinteon tbys. The average homahatoys one-d 6 s | i
fifth of homeshave over 10@oys,andonetenthof homeshave over 20@oys (Toy Industry
Association2017). However, many parents are unable to play with their chilfiretwo
primary reasons: pressures from working cause parents to sacrifice tiamilyand toy
designers seldomonsider the paresthild factors Thus parentbaveahard time participatingn
t hei r c hievenifrtheyhave timeThaugh designers cannot change social problems,
they can encourage pareshild interaction by designing guidelines for parectild toys.

This thesisaims at teaching designers how to incorpotieparentchild factorsinto toy
design. Parered play,parentchild cooperative play, chilihitiated play are three types of play
which all have advantages and disadvantafjes.range between pardetl play and child
initiated play is called parenthild play. Firstly,| want to provideadvantages of three types of
toysfor designergo help them decide whidlgpe of play theyvant to design. After selecting the
typeof the play, they can adjust the pareled factos and childinitiated factorswithin limitsto

get a better effect of plapased orthe literature review provide all theparentled factors the



child-initiated factorsandan equation fodesgnersto teach them how to desigrparentchild

toy with the desired proportion of parent participatioget the better effect of the play.



Acknowledgements

| have alway£njoyeddesigning for childreiWhen | began attending Auburn
University, | made many friends who shasimilar interest with meWhile here|l participated
in PlayCore studipwhich introduced me tanother viewpoint of play design, thapisayground
design This expandsny ideas oplay designbeyondtoy desigrwhile still focusing on children
Joining this studio increased my love for ptisign, and | would like to th&& my major
professor TiAMan Lau for expanding my design horizoham happy tde hee.

| would like to thank my committee members Professor Christopher Arnold and
Professor Jerrod Windham for their great patience and professional &iwicey my DryRun,
theyalso gave me a lot of suggestdhat greatly improved my design.

Also, | would like to thank tall the teachers who once gave me a hand.

Finally, I would like to thank my parents, Gang Wei and Xiaoling Li for supporiego

study abroad and encouragimg to broademy horizors.



Table of Contents

Y 0111 = T PO PP PP PP ii
N ([0 1V =T o = 0 0= o Y
LIS OF FIQUIES....ceieeeeeeeeee s s e e e e e e e ermma s s e e e e e e e e e e e e eeessaneesaaeaaeaeeeaeeeeensnrnnes Xii
LISt OFf TADIES. ... e e as XVii
(@ gF=T o] (= g A 1 01 (o Yo [1 o 1o o T 1
1.1 Problem StAtEMEIL. ......ccii it icee et eemr e e e e e e 1
2 NN LT I 0] S (U T Y 2 PPPRTRRS 2
1.3 ODJECHIVE OF STUAY.....ciiiiii e e e emnnra s 6
1.4 Definition Of TEIMIS ....cooi i eeeee e eeesa bbb e e e e e e e e e e e e e emmmreeeeeeeeee
1.5 ASSIMPLIONS OF STUAY. ... e e e e e e e e e e rmmne e e e e 8
1.6 Scope and LIMItAtIONS........cuuiiiiiiiiiiiiieeeiiiiitie et e e e e eeee e e e e e e e e e e e e e e e e e e e e s s s ammne e e e e e 8
1.7 Procedures and MethodolOagy...........ccooiuiiiiiiimeeni e 9
1.8 ANLICIPALEA OULCOIMES. ... ...ttt ieeeiiitt bbbttt e e e e e e e eeeme et e e e e e e e e e e e e e e e e e e s s e ammneeeeas 10
Chapter 2 LIterature REVIEW...........uuiiiiiiiiiiiiieeeiiiitieee et e e e e e e e e e eeer e e et e e e e e e e e e e e e e s s s sammne e e s 11
2.1Importance of Parer@hild RelationShip............cevviiiiiiiiieeeeee 11
2.1.1ParertChild Relationship andu¥enile DeliquUeNCy............ccoooviiiiiiiiiiene e 11
2.1.2Parent Loss Influence on Children.............oooiiioeen e 12
2.13The Role Of the RBET ...t 13
2.14The Role Of tRAVIOTNET..........ooiiiiiiiiie e 13
2.15 ParerdChild INteraction TREIAQAY.........uuuururiiieiiiiiiieeeiriiiieeeieeee e e e e e e e e e e e 15

2.2The Development of&entChild Relationship



2.2.1Infancy and Toddlerhood (0~3 Years Qld)............uiiiiiiiiiieeciiiiiiiiieeee e 17

2.2.2Preschool (3~6 YEBIOI) ......ccooeiiiiiiieeeeeeee e e s 18
2.23 SChoOIAgE (6~12 YEArS Old)......cuuureeiiiiiieee e eeeen e 18
2.2.4 Adolescence (12~18 Years Old).......ccooeeeiiiiiiiiiieeeee et mmme e 19
2.25 Adulthood 1.0 (18~2 Years Old)........ccoeeeieiiiiiiiiiiieeee e 20
2.2.6Adulthood 2.0 (25+ Years Old).........cooiiiiiiiiiiiiiieeee e 21
2.27 Summary of DeVEeIOPMENL..........ccooiiiiiieieeee s 21
2.28 AppropriateAge Rnage to Develop Pare@Ghild Relationship ..........ccccceeeeeeee. 22
2.3 Child DeVEIOPMENT.......uiiiiiie e eeee e eeme e et eme e e sennnnas 22
2.3.1 Infant DEeVEIOPMENL........e e 23
2.3.1.1Infant Physical Development...............oooviiiiiiieeee e 24
2.3.1.2 Infant Cognitive DeVelopaML............ciiiiiiiie e e 24
2.3.1.3Infant SocialEmotional Development...............uueiiiiiiieceviiiiier e 25
2.3.1.4 Summary of Infant Development...........ccccooiiiiiiicceeiccce e 26
2.3.2Toddler DEVEIOPMENL........cooiiieeiiii e e e e e e e e e e e aeas 27
2.3.2.1Toddler Physical Development..............uuuiiiiiiicceeeeee e e 27
2.3.2.2Toddler Cognitive Development........cccooveeiiiiiiiiieeeieee e 27
2.3.2.3ToddlerSociatEmotional Development...............eiiiiiiiiiccciccceee e, 28
2.3.2.4Summary of Toddler BVelOpmMENL...........cccuuuviiiiiiiiieeeiiiiiiiieiee e 28
2.3.3Preschooler DeVEIOPMENL.........ooiii i e 28
2.3.3.1Preschooler Physical DeVveloOpmMEenL...........uuuuuiiiiiiieeeiiiiiiiiiiieieeeeeee e 29
2.3.3.2Preschooler Cognitive DevelopmMEeNnL..............uuuueiiiiiieeeiiiiiiiieeeeeeeee e e 29

2.33.3 Preschooler Soci&@motional Development..............coovvieeeeeeeen e 29,
2.3.3.4Summary of Preschooler Development..........cccccoviiiiiieeeiiiiiieeeee 30
2.3.4 Sensitive Period in Child Development............ciiiiiieeeiieieiieeeeeeeeeeeeeeen 30

vi



2ARO0IE OF PIAY.....cc ittt e e e e e ennn e e e e e e e e eaes 34

2A4.11IMPOrTANCE OPIAY......ccciiiiiiiiiie e 34
2.4.2Importance of ParertChild Play............ccoooiiiiiiiiiiieeee e 36
24.2.1 Benefits fOr PArENiS........uuiiiiiiiiiiiii e 37
24.2.2Benefits for Children...........cciiiiiii e 37
2A4.3StAGES OF PIAY....coiiiiiiiiieeeee e 38
2.4.3.1 Unoccupied (0~3 Months Old)..........couvviiiiiiiiiimeeeeiiee e 38

2.4.32 Solitary Play (0~2 Years Old).........ccccoviiiiiieeeeie e csreeeenme e 390
2.4.33 Onlooker Play (2~2.5Years Old)...........ccovvuuiiicceeeeemr e eeeeeemmmeeennnn . 3900
24.34 Parallel Play (2.5~3 Years Old)........cccocoivviiiimmeeeie e ereeeeene e 400
2.4.35Associative Play (3~4 Years Old)..........coovvvviiicccceeeereeeeeeiie e veeeeemmmeeennnn. 400
2.4.3.6 Cooperatre Play(4~6 Yeas Old).........cc.ccovviiviiccceeeeer e e seeeeemmmeeennnn AL

244Pi aget 6s Stages of...Cogun.i.t.i.ve..Dev.el.dlpment

2.4.4.1 Sensorimotor Stage (0Y2arsOld)..........ccoeviiiiiiiiiiiieeee e 42
24.4.1. 1 SUDSEAQES......uuiiii et 43
2.4.4.1.20DbjeCt PErmManenCe.............uuuriiiiiiiieeceviiiiiiee e e eessneminneen e eeeenenn A4

2.4.4.2 Preoperational Stage (2YRarsOIld)..........uuuvvuuiiiiiiii e 45
2.4.4.2.1Major CharaCteriStCS........uuuuuuuuiiiieii e ceeeiiee et e e eeeeie e e e e e e e 45
24.4.2.2Not Understading EQOCENTIISM........coooiiiiiiiiiieeee e 46
24.4.2.3Not Understandin@CoNSErvation...............uuuuveiiierieeeiiiiiiiiiieeeeeeeeeeeee e 47

2.4.4.3 Concrete Operation&tage 7~11 YearsOld)........cuvvieiiiiiiiiiiiiiccee e 47
24.4.3.2UNderstanding LOGIC. ......coouuuiiiiiiiiiiieieeeiiiiieitiieee et e e e e e s eeeeeeeeeaaaaaaeee s 48
24.4.3.2Understanding Reversibility............cooooiiiiiiimeenieeee e 49
24.4.3.3Understandin@COoNSErVation...........oooiiuuiiiiiiinees s eeeeeneees 49
24.4.3.4Understanding EQOCENTIISIM.......cooiiiiiiiiiiiiiiicme e 49

vii



24.4.4 Formal Operationabtage {2+ YearsOld)..........ooovvvviiiiiiiiiiieeeiiiieen 50

2 A5 TYPES OF PIAY.... ittt 50
24.5.10 E A CTHOBIDODPIAY.......cceveeeeeeieeiee ettt eee e s emnree s ste e 50
24.5.2Games with Rules VS. Free Play...........oooovviiiiiiicccei e 52

24.5.2.1Games WIth RUIES.........ccoiiiiiiiiic e 53
24.5.2.2F1€€ Play....uuueeiiii it 54
24.5.3Adult-Led Play VS. Chilthitiated Play ...........ccccuiiiiiiiiiiiieeeiiiieeeeeeeee 56
P T T 7Y [ o =T I o = U Y4
24.5.3.1.1Advantages ofAdUIt-Led Play...........cceeviiiiiiiiiiiiieeniieeeeeeee 57
24.5.3.1.2Disadvantages oAdult-Led Play..........ccccoeviiiiiiiiiicce s 58
24.5.3.2Child-INitiated Play.........coooiiiiiiiiiiiiee e 59
24.5.3.2.1Advantages of Childnitiated Play..........cccccccoeiiiiiiiiiccc, 59
24.5.3.2.2Disadvantages of Childnitiated Play.............ccccevvveeiiiiiieeciiiiiiieeee, 60
2A4.5.4Parent-Child CooperativePIay ............cooouiiiiiiiiiieee e 61
24.5.4.1Advantages and Tips of ParenChild CooperativePlay......................... 61
24.5.4.2A Good Example of ParerChild CooperativePlay...........cceevveeeeiiiiinns 62
2.5 TYPES OF TOY .ttt ittt ettt e e e e e e et e et e e e e e e e e e e s e e e n e e bbb e e e e 65

P2 T I 0] = 0 0 U PUPPRRSPPPPIN 65

2.5.2 TOUAIET TV tietiiiieie et e ettt e e et b e e e e 66

2.5.3 PreSCNOO0IET TOY.....ceiiiiiiiiiie i eeeere e 67

Chapter JEUIAEINES........uuiiiiiiiiiiiiiie e nnee e 69
3.1Step 1 (Age Range Limitation)........ccccuuuuuiiiiiniimeeiiiiiieiiieeee e eee e e eeeesseeeeeeeeeeeaaeeeens 75
3.2 Step 2 (ChoiCe Of AQVANTAGES)......cccciiiiiiiiiiiiieeeiib bbb e e e s seee e e e e e aaeaaaeeas 7
3.3 Step 3 (Parented & Child-Initiated Factors Adjustment).............coooccivviimnnnieiinne 77
3.4 Step 4 ( Decision on Parent Percentage)..........oooovuiiiiiiccee e e 80

viii



B4 . L PArENLEA FACIOIS. ... cn e e e aeenns 81

34.1.1ParentLed Factor 1 (Challenge INCrease)........cccceveeeeeiiiiieeeiiiee e 81
3.4.1.1.1 Derivation Process of Parértd Factor 1 (Challenge Increase)............ 81
34.1.1.11 Advantage®f ParertLed Play.........ccccvieeieiiiiiiiieeee e 81
3.4.1.1.12 Child DeVElOPMENL.........cuuuiriiiiiiiiiiiieaeieiiii e e e e e e e s e e 82
3.4.1.1.2Using Method with Parerted Factor 1 (Challenge Increase)............... 84
3.4.1.2ParentLed Factor 2Edutainment/ Interest and Stydy.............ccovvvvvvvvnieeee... 85

3.4.1.2.1Derivation Processf ParentLed Facto 2 (Edutainmentinterest and Study

34.1211Mont essori 6s ..S.e.n.s.i..t..i.v.e...P.e.r.i...0.d386

3.4.12.1.2 Design Elements that Children are Attracted by Story Books....... 88
3.4.12.1.3 Checklists of Grace and COUMeSY........cccceeeeeeeeiiiieeeiiiiei e 91
3.4.12.1.4 Checklists of MathemMaS..............ceevieeiiiiiiieeniiee e 92
3.41215Pi aget 6s Stages of...Cogni.t.i.ve.9Bevel op

3.4.1.2.2Using Method with Parerited Factor 2 Edutainment/ Interest and Stydy4

3.4.1.3PaentLed Factor 3 (Goal & Command)..............ceuvvviviiiicccrreeeeeeieeeann a8
3.4.1.3.1Derivation Procesef ParentLed Factor 3Goal & Commanil................. 99
3.41311Pi aget 6s Ty.p.es..of..RPl.ay......... 99
3.4.13.1.2 ParerdChild Interaction Therapy/PCIT..........ccccoveiiiiiiiiieeein, 99
3.4.13.1.3Ways to Set ComMMaANGS........ccceeeeeeeeiiiiiiieeeie e eeee e 101
341314Ti ps for Par.e.nt.s.o..Comma.nd.s......... 103
3.4.1.3.2Using Method with Parer_ed Factor 3Goal & Commanil................... 103
3.4.2Child-Initiated FaCOrS.........cooiiiiiiiiei e e e e e e e 104
3.4.2.1Child-Initiated Factor 1 (SOCIAL)..........ccoeiiiiiiiiiiiiiee e 104
3.4.2.1.1Derivation Procesef Child-Initiated Factor 1ocia) ..............cccvvvvneeee. 105



3.42.1.1.1 Advantages of Childnitiated Play...............cocooeiiiiimmmniiiiie 105

3.42112Parteds St age.s..of. . Rl.ay. ... 105
3.42.1.1.3The SocialEmotional Deviedpment from Birth to Six Years Old.....107
3.4.1.1.2Using Method withChild-Initiated Factor 1 (Social)...............evvvvnnninas 111
3.4.22 Child-Initiated Factor 2 (MnyInteractiors with TOYS)............cccevvvvvvviviiviennn. 112

3.4.2.2.1Derivation Processf Child-Initiated Factor 2§lany Interactions with Toys)

.................................................................................................................................... 113
3.42.2.1.1 Characteristics of OpeBnded Play...........ccccoovviiiiiiiieancee, 113
3.42.2.1.2 Games with Rules VEFree Play............cccccoiiiiiiiieeeniiiieeeee 113
3.42.2.1.3Ways to Apply Many Interactions during Play..............ccccceeiiiicee. 114

3.4.2.2.2 Using Method withChild-Initiated Facto2(Many Interactions with Tagj 118
3.4.2.3Child-Initiated Factor 3laterest Evocation........cccooeeeeeeeeiiiiiiieeeiiieeee e 119
3.4.2.31 Derivation Procesef Child-Initiated Factor 3lfterest Evocation.......... 119
3.42.3.1.1 Experiment on Sustained AttentitmToys in OneYearOld Infants..119
3.42.3.1.2 Characteristics of Free Play...........oooovviiiiiiiirieeeeeeee e 120

342313Mont essori 6s ..Se.n.s.i..t..i.v.e....P.e.r.i.0.d20

3.4.23.2 Using Method withChild-Initiated FactoB (Interest Evocation............. 121

Chapter Design APPICALION............ooiiiiiieieeee e e e e e e e e e e enenas 126
4.1 Step 1(Age Range LIMiItation).............uuuuuuiiiiiiceeeiiiiee s e e e e e eeeere s e e e e e e e e 126
4.2 Step 2(Choice Of ADVANTAJES)........cvvvriieiiiiies e e e ereer e e e e e e e aeeees 126
4.3 Step 3(ParentLed & Child-Initiated Factors Adjustment)...........cccoeeevviiiiicciieennn. 127
4.3.1TOYS fOF TArgEIISEIS. ... i e e e e e e e e e 127

4.4 Step 4(Decision @ Parent Percenta............oooouuuuurrimrimmmniiiiiiiiieeeeeeeeeeeeeneeseseeees 127
S @] o [o1= o | PO PP P PP PPPPPPPPPPPPIN 129
BB DETAIIS. ....eeeeeeeiee ettt et e e et e e e e e e aeaaas 138



4.6.1 Wooden Alphabet and NUMDEIS. ... 138

4.6.2White DOUDIE RINGS. .. .ttt s 139
4.6.3 SymmetricalCloud ShapedHandles ... e 140
4.6.4 Appropriate Heighr and SafedBes.............uuviiiiiiiiiiiiieeeiieeeeee e 141
4.6.5 SIZE DESCIIPION....uveiieiiiieieeie ettt mmne e ae e e 141

4.7 MOUEFMAKING ...t e e e e e e e e aner e e 143
(@ gF=T o] (= 3 O o [od 1] o SO PPPRRRN 145
5.1 CONCIUSION. ..cetie ettt e ettt ettt e e e e s emm et e e e e ekt e e e e e smmme e e nbbr e e e e e e aans 145
5.2 Further DeVEIOPMEIL...........ooiieiiiiiiicemme e e e e e e e e e e e e e ameen s 145
RETEIEINCE. ...ttt eemme e e e s e e e e e e e e b e s 148

Xi



List of Figures

Figure 1. 1Total Revenue of the Global Toy Market (Toy Industry Associa0iy).............. 1
Figure 1. ZThree Types oParentParticipation in Free Play...........ccccccevvvvvviceee e 4
Figure 1.3 P0oSitive COrrelation............ccoiiiiiiiiiiiiiiee et e e e emees 5
Figure 1.4 Normal DistriDULION.........oooiiii et e e e 5
Figure 1.5 Negative Correlation........ ..o e 6
Figure 2. 1Parent Child Interaction Therapy (PCit.0rg, N.d.)........uuvvemeiiiiiiiiieeeiieiiieeeeeeeeenss 15
Figure 2.2 Features and Change of CDl and PDIin PCIT......cccoooiiiiiiiiiiicceiiiiiiee e, 16
Figure 2.3 The Development Stage of Pargdhild Relationship...............eevvvvviviiiiecciinnnnee. 21
Figure 2.4 Child Development Category.........cccoiviiiiiiiiiiieeee e 23
Figure 2.5 INfantHANA TOYS.....oiiiiiiiiiiieee e enenanees 31
Figure26Par t ends St.a.ge.0f . .Pliay.. 38
FIQUIE 2.7 SOIILAIY Play.........cccooiiiiieieeeeee e e e e e e e e e emeer e e e e as 39
FIgUre 2.8 ONI0OOKET PIAY............uuuiiiiiiiii e eeeeie s e e e e e e e e e e e ennaaeeaaes 39
Figure 2.9 Parall@ Play.............cooouiiiiiiiiieees e eeeee e anee e e e e e aaaaa 40
Figure 2.10 ASSOCIALIVE PIAY.......cuiiiiiiiiiiiiiiee e eeenanees 40
Figure 2. 1 COOpErative PIAY...........cooiiiiiieeee e e e e e e e e e eeeeees 41

Xii



Figure 2. 2 Stages of Cognitive DeVEIOPMENL............uuiiiiiei e reeena e 42

Figure 2. B SENSOIMOLOr STAQE. ... . iiei i e e e e e eee e ieeee e mmme e e e e aman 44
Figure 2. B Preoperational STage..........covuuiiiiiiiiiiieeeiiiiiiis s ereeris e e e e e e e e aeeen 45
Figure 2. 5 Concrete Operational StAgE..........coeeveuiiiiiimie et seeenennn e 48
Figure 2.  Magnetic Tiles BUilding Sefl............ooooiiiiiiiien e 51
Figure2. TMe |l i s s a QGuttinBEDOdGED.S......cccoovvviieeiiiiiiieeee e, 52
Figure 2. B Gamewith RUleS VS. Free Play..............uuuiiiiiiiceeiiiein e eeeeisaa e 53
Figure 2.19PeekabO0.. ... 57
FIQUIE 2. B TOYOOZEN ...ttt ettt ettt e e e e e e e e et et e e e e e e e e e e e e e e e e e e mnne e e e e e e e 63
FIQUIrE 2. 2 YArd WOTK .......oooiiiieeeiee e eeeeee e 64
Figure 2. 2 A Child is Matching SOCKS...........uuuiiiiiii e eeeeeer e 64
Figure 2. B HaNA PUPPEL.........ouiiiiiiiee e e e e e e eeees s s s e e e e e e e e e e eeeeesessssnnneeeeeeees) 66
Figure 3. 1Guidelines to Incorporatie ParertChild Factors ito Toy Design.......................J0
Figure 3.2 The Expansion of Three Pardrd FACIOrS...........c.c.uvvvviiiiiiiieeeiiiiiieeeeeeeeeee e 71
Figure 3.3 The Expansion of Thre@hild-Initiated Factors..............ccccuvveeveivieeciiveiiiiieeeeenen 2
Figure 3.4 Step 1 of GUIAEIINES.......cooiiiiii e e 73
Figure 35Step 1 & Step 2 Of GUIAEIINES........uueiiiii e, 73
Figure 3.6 Stepl,Step 2& Step 3of GUIdelNeS..........covviiiiiiiiiiee e 74
Figure 3.7 Step 40f GUIAEIINES ... ...ttt e e e e e e e e e e e e e 75
Figure 3.8 The Development Stage of Par€tiild Relationship.............ccccccvviviiiiceccnvnnnnn. 76

Xii



Figure 3.9 Spectra of Pareffhild Play.............ooooveiiiiiiiiiie e 78

Figure 3.10 Equation of ParerChild Play............oooriiriiiiiiiie e 80
Figure 3.11 Ways to Use Pareiited Factor JChallenge INCrease)........ccceevvveeeeeeeiiceeeecennn 84
Figure 3.12 Challenge Increase of INfant TAYS.........coooiiriiiiiiiiiccc e 85
Figure 3.13 CIOth BOOK........cooiiiiiiiiiiii it e e e e e e e e e e anene e e e e aeeaes 38
Figure 3.14 Lift-The-Flap Story BOOK...........oooiiiiiiiiiieeee e 39
Figure 3. 5 Ways toUseParentLed Factor 2 (Edutainment/ Interest and Study).............. 95
Figure 3. B Laugh & Learn® Servin' Up Fun FOOod TruCK...........ccccoviiiiiieemiiiieeee, 96
Figure 3. ¥ Rainbow Counting Bears with Matching Sorting Cups...........ccviiiiieeennnnn. 97
Figure 3. B Features and Change of CDIl and PDIin PCIT.........cccccoiiiiiiimemiiiiiiiiee 101
Figure 3. D Giant Snakesral LaddersS........cccooeeeiieeiiiiiiiieeei e eeeeeeeeeeeeeeme e 101
FIQUIE 320 P8 FACE.......ooeiiiiiieici et e e e e e et eeees e e e e e e e e e e e e e e e e eeee s st mnneeeeeeeensenes 102
FIQUre 321 Draw @ Card.......cccooeeiiiieeeieeeeieeei ettt mmme e e e e et smmme e nnnnnes 102
Figure 3. 22N ays to Use Parerited Factor 2 ( Command & Goal Setting)...................... 104
Figure 3. B Stages Of Play.......coooiiiiiiii e 105
Figure 3. 2 Laugh & Learn® Let's Get Ready SifikisherPrice, n.d.).......ccccceeveeeieeeennn.n. 108
Figure 3. B Smart Phon€FisherPrice, N.d.) ... e 109
Figure 3. B Cutting FOOd SettiNg........uuiiiiiiiiiii e 110
Figure 3. Z Doc McStuffinSHOSPItal BaG.........cooiiiiiiiiiiiiiiiice e 110
FIgure 3. B Play SHOES.......ccoiciiiiiiiieee e eee et e e e e e e e e e e e e s s e e e e e as 111

Xiv



Figure 3. ® Ways to UseChild-Initiated Factor 1 (Social).........ccceeveeiiiieiiiiiceeiiiiiee e 112

Figure 3.30 Gamewith RuUles VS. Free Play.............iiiiiiiiiceecciee e eeeena e 113
FIQUIE 3.3 L TranSTOrMIEL. ... .. it eeeee ettt smmmeernnnees 115
Figure 3.32Wardrobe for Barbie...........oooiiiiiiiiiie e 116
Figure 3.33 Relationship between Sensor and Human Sense............cooeeevcceeeeeeeeee 116
Figure 3.34 Interactive PathWay...............cieiiiiii i eeeeen e 117
Figure 3. 3 Ways to UseChild-Initiated Factor 2 (Mny Interactions with Toys)................ 118
Figure 3. 3 DesignElementsf MOVEMENL...........uuuiiiiiiiiiiiii e 121
Figure 3. 3 DesignElementnf Small Objeds............ccoiiiiiiii e 122
Figure 3. 8 DesignElementf Refinement of Senses.............ooooiiiemneiciciiiie 123
Figure 3. 3 DesignEIementSOf MUSIC........ciiiiiiii e eeeen e eeme e 124
Figure 3.40Ways to Use Childnitiated Factor 3 (Interest Evocation).................cccevvuneee. 125
Figure 4. 1Spectra of PareRChild Play.............ooooviiiiiiiiiieeee e 127
Figure 4. 2Melissa & Doug® Shape Sorting Cube..........coooiiiiiiiiiiicc e 128
Figure 4. 3Stuff Blocks into Any Appropriate Hek (ManyInteractions).................cc.vvee.... 130
Figure 4. 4DesignElementof Small ObJectS........ccceeiiiiiiiiiiieeee e 131
Figure 4. BDesignElementsf Refinement of the Senses...........ooooeiiiviiieeee 131
Figure 4. 6Six Kinds of Shapes and ColorsS..........c.uuiiiiiiiiieecrci e eeeeee e 132
Figure 4. 7Balancing BIOCKS .........cooiiiiiiiii e e 133
Figure 4.8 Expanded YEW Of the DICe.........cooeiiiiiiiiiiceeee e 133

XV



Figure49Par ent s6 Comma.n.ds...t.a..Chi.l.dr.en...... 134

Figure 4.101Increase ChallenNges...........uuuiiiiiiie it eeeer e e e e e e e e e e eeeeaaananes 135
Figure 4.11 Increase Challenge&tep DY Step......ue i 136
Figure 4.12 Alphabet and NUMDEIS. ..........uuiiiiiii e 137
Figure 4.13 Wooden Alphabet and NUMDEIS...........ooooiiiiiiiii e 138
Figure 4.14 White DoubIe RINGS......cccoiiiiiiiiiieimmmr e ee s e e e e e e e 139
Figure 4.15 The Detail of White Double RINGS.............ooooviiiiiiiiccee e 139
Figure 4.16 SymmetricalCloud Shaped Handles..............coooiiimmmn e 140
Figure 4.17 Approptiate Height and Safe EAges..........cooooiiiiiiiicce e 141
FIQUIE 418 SIZE....eeeieiieeeeeee e 142
Figure 4.19 MOAEFMAKING. ......uuuuiiiiee e eeeee ettt mmne e e e e e e e eeeee e smmrenes 143
Figure 4. 20 MOAEFMAKING. ... ..uueuiiiieee e eeeee et meme e e e e e e e smmmnnnes 143
Figure 4.21 MOAEFMAKING. ... ..uuuiiiiiee e eeeee ettt mmme e e e e e e e e emmmnenes 144
Figure 4.22 MOAeFMaKING.......cooiiiiiii e et erer e e e e e e e e e e e e emme e 144
Figure 5.1 Age Distribution of Depression, Anxiety and Behavior Disordets................. 147

XVi



List of Tables

Table 2. linfant Physical Development (FiSRRICE, N.0.).......uiiiiiiiiiiiiiiiiiiieeeeiieeee e 24
Table 2. 2nfant CognitiveDevelopment (FishelPrice, n.d.).........ccccoovririiiiiiiccc e 24
Table 2. 3Infant SocialEmotionalDevelopment (FishePrice, N.d.)......ccceeeieiiiieeeiiiiiiieeee, 25
Table 2. 4Summary of InfanDevelopMENt . ..........ovviiiiii e 26
Table 2. 5Toddler Physical Development (FisHerNICE, N.d.)........uuviiiiiiiiiiiiiiiiieenieiiieeeeeeeen. 27
Table 2. 6Toddler Cognitive Development (FiSRBrice, N.d.).........ccccuvvmiviiiiiiiieeeiiiiiieeeee 27
Table 2. 7Toddler SociaEmotional Development (Fish@rice, n.d.)..........cccooevviiiiiiiiiiceee... 28
Table 2. 8Summary of ToddleDevebpment..........cccoooiiiiiiiiiiiiceei e, 28
Table 2.9 Preschooler Physical DevelopméRisherPrice, Nn.d.).............ovvvviiiiiiiicciiiinnnns 29
Table 2.10 Preschooler Cognitive Development (FisReice, n.d.)........cccooeeiiiiiiiiiiinnnnne 29
Table 2.11 Preschooler Socidgmotional Development (Fish@rice, n.d.).........ccccceeiinnnnns 29
Table 2.12 Summary ofPreschooler Development (FisHerice, Nn.d.).......ccccoeeeeeeiiiiiiiiiieenn.. 30
Table 2.13 Chore Chart for 2~¥earOlId Children(Our Behavior Chart Tean2017)............! 63
Table3. 1 Advantages of Three Kinds of Pare&@hild Play...........cccccooveiiiiiiiicciiiieeveeennn 7
Table3. 2 Infant Physical DevelopmeEisherPrice, N.d.)........ccccevviiiiiiiiiiiieesiiiieeeee 32
Table3. 3Infant Cognitive DevelopmerEisherPrice, N.d.).........coooiiiiiiiiiiiieeeiiii 83

XVii



Table3. 4 Sensitive Pericglof Language, Writing, Readin@grace & Courtesy, Mathematic87

Table3. 5 Design Eemens that Children are Attractday Story BOOKS..........cccceevviiiieieeeiinns 90
Table3. 6 Social Development from Birth to Six Years Old (FisReice, n.d.)..................... 107
Table 4.1 Advantages of Three Kinds of Pare€hild Play...............cvviiiiiiiieeniiiiiienn. 126

XViii



Chapter 1 Introduction

1.1 Problem Statement
The toy industry i@ huge market. As Figure 1. 1 stgiietotal revenue of the global
toy markethasrangedfrom 78 billion dollars in 2007 to 89 billion dollars in 20y Industry

Association, 2017)

100
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Figure 1. 1Total Revenue of the Global Toy MarkdfToy Industry Association, 2017)
The average American chitehreceive more than $6,500 worth of toygheir lifetime,
according to theesearch commissioned by the Toy Industry Association (([48)6) The
survey found that youngsters have plenty of choices when it comes to toys and playthings, with
the average household studied owning 71 toys. Onedfifttouseholds possessed more than 100
toys, and more than onetienhomes owned a vast collection of more than 200 toys, the survey

found. The averagefaily spends $581 a year on toy®y Industry Association2016).
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Drawing from this informationin fact, it seemghatparents like purchasing taySome
parents play with their children, while a large amount of parents just leave theitoqbidgy
alone. Why do so many parents leave their chitoplay alon@

Reasons aras follow:

Firstly, workingpressure from the society makesentssacrifice the family time.
Children are much more likely than not to grow up in a household in which their parents work,
andin nearly half of all tweparent families today, both parents work full time, a sharp &sere
from previous decade®/orking parents say they feel stressed, tired, rushed and short on quality
time with their children, friends, partners or hobbies, accordimgRew Research Cen{@015)
survey

Secondly, fomtheviewpoint of design,toy designers seldom consider parehiid
factors Thus parentshavea hard time participatingn play even though they have timieor the

second reasgnve can change it by designitays that encourage paresttild interaction

1.2Need forStudy
Some designers usually thittkeycandesign a parerthild toy by incrasing the play
together time. ldwever this is not enought all Some types of toys ne¢a apply more parent
led factors to achieve the better effect of @agh as story book$he nore parenparticipation,
thebetter effect of play. Howeveothers need to apply less paréad fectors so that children
can have better experience of ptaich as some freepldyr ee pl ay can activate

imagination. If parents limit thex h i | dreedompitswill lead to the bad effect of playhe


http://www.pewsocialtrends.org/2015/11/04/raising-kids-and-running-a-household-how-working-parents-share-the-load/
http://www.pewsocialtrends.org/2015/11/04/raising-kids-and-running-a-household-how-working-parents-share-the-load/

following experiment is a good examptedxplain whéher the percentage of parent
participation is appropriate or not affects the effect of play. As the experiment shows, too much
parent participation in free play may bring about the negative effect; on the contrary, less parent
participation @n achieve better effect of play

A psychological andbrain sciencesexpert once did a ResearchiorSu st ai ned At t er
to Toys in OneYearOl d Hu ma n(Yul&rsinitn,2016) 0

Thereweretwo rounds in this experiment:

First Round of Experiment: The expementes allowedthe parents to play with their
baby, and then dividkinto three categories according to the interactemnvben the parents and
the babyWhen the baby playedith thetoy,

Type A: The parents accompanidte children to plagll the time;

Type B: The parents accompanittte baly when he or she needs help, énel parents
respon@dand guidd in time;

Type C: The parents paidttention to other things, and had interaction withthe baby
from beginning to en¢ivu & Smith, 2016)Figure 1 2 shows, these are tlergypesof parent

participation in free play.



\ Time

Type A %  Child

Type B % “Child
g

®.)
Type C °O LvS’ “Child

Figure 1. ZThree Types of Paremarticipation in Fre@lay

Resultof Round 1: Type C babiestopedplaying first. When children encounted
difficulties beyond their ability durinthe process of playing, the paredid not help him
through the difficultie®n time. As a resulthe child easilyost interest andjave up playing.

SecondRound of Experiment: TheTypeC experimental groupriasout. The
researchers lettheype Aand yjpeBpar ent sd6 eyes | eave for a whil

Result of Round 2:The children of Type A lost intereist this round Only Type B
babies playor a long time in the enfYu & Smith, 2016).

Many designerfavethoughtthatthemore participation of parentde béter
achievementhildren will get However it dependn which types of play it belongs.tbesign
of parentchild toys should also consider the appropriate proportion of parent participation
according to different types of plajowever, in fact, toy dagners seldom consider this

problem. Therefore, there is a needstudy how to consider pargudrticipation into parent



child toy designReferring to the matmeatical function type, tlassify he relationship between
parentparticipation and the eft¢ of playinto three types, that ippsitive correlationnormal
distribution,negative correlation.

Positive Correlation (Parent-Led Play):

Effect of play

» Parent Participation%
100%
Figure 1. 3Positive Correlation
The nore parenparticipation the better effect of playnot including parent
participation%100%). A story book is a good exampte this typeof play. If parents spend

more time telling stories to children, the better effect of play children will achieve.

Normal Distribution (Parent-Child Cooperative Play):

Effect of play

» Parent Participation%
50%
Figure 1. 4Normal Digribution
Only 50% of parenparticipation and 50% child participation can get the best effect of
play (maximum can float left or righteeSaw is a great example thiis type of play. Only

when the child and the parent contribab®utthe same level gdarticipation on both sides of

the seesaw willheyget the best effect of play.



Negative Correlation (Free Play)

Effect of play

0% » Parent Participation%
Figure 1. SNegative Correlation

The lesgarent participatiorthe morefreedom children will haveand thebettereffect of
play childrenwill have (not including parenparticipationpercentage0%). The experiment
above belongs to Negative Correlation. As the result of experiment shows, Type C and Type A
wereboth out after two rounds experiment. The failure reason for Tyipdl@ firstroundis
that, there is no pareparticipationduring process; while the failure reason for Typm Ahe
second round is that, parent contribute too much participation in free play, which also leads to
the side effect of play. #éFigure 1. 5shows, lessparentparticipation willlead to a better effect
in free play(not including parent participation percentage=0%)

In conclusion, there is a need to study how to design guidetirfeelp toy designers
adjust the appropriate pargudrticipation accordintp three types of parewtild play.
1.3Objective of Study
- To study the importance of parewtild relationshipand the role of play, so that there is
a need to design parechild toys.
- To doresearch on the development of parenitd relationshig n p e o pme#wds | i f e

find out the appropriatage range to establish parehild relationshipanddefinetheage



range ofthe parentchild toy based on my research.
- To do research othild development Pi aget 6s stages of cognit
Pa t ends stages of play so t hatusds, andapplyliave a
into my guidelins.
- To studyadvantages and characteristicpafentled play,parentchild cooperative
play, andchild-initiated play which can help me builthe structure of my guidelisdater on
- To determinghe parented factors andhe child-initiated factors
- To design guidelines to help designers incogpethe parentchild factors into toy
design
1.4 Definition of Terms
Adult-Led Play Play oppatunities andactivities which are organized and led by an adult
(ARAdult-Led Playon.d.)
Child-Initiated Play-Play in which children choose what and how taypand who to play
with (AChild-Initiated Play,0 n.d.).
CooperativePlay Cooperative play is wdre play finally becomes organizeda groups
and teamwork is sedfiCooperativePlayon.d.).
ParentChild- Consists of a combination of behaviors, feelings, and expectations that are
uni que to a particular p@hend) and a particul a
Play- Engage in activity for enjoyment and recreation rather ghaerious or practical

purpos€fiPlayo n.d.)



Toy- Something for a child to play with. Toy i®siething that can be toyed wifiroy,0

n.d.)

1.5Assumptions of Sudy

It is assumedhiat all the researclapproaches, methadbeoriesand data | foundre
correct.

It is assumedhatall the parentpayattention tathe parentchild relationship angbarent
child play.

It is assumed that parents who purchase pafait toys are willingto play with their

children.

1.6 Scope and limitations

From birth to six years old is ttepropriate age range developthe parentchild
relationship During this period, children are dependeniparents and have a strong attachment
with fathers and wthers After six years old, children will be detached with their parents with
addition of peers and teachefsus the pace to develop paretttild relationship is sloweand
parentchildp | ay c aahigher levet ai effbcthanbefore not to menion the children after
the age of twelvén the youth rebellious periott.is really hard to develop pareahild bondif it
has not already been establishEderefore, target the children whose age range is from birth to

six years old anébcus on howo incorporatehe parentchild factors into toydesign.



1.7 Procedures and Methodology

Procedure 1 Study themportance of parenthild relationshipso that to show there is a
need to design parenhild toys.

Astudyingonline researchdictionaries, giclesand libraryresources

Procedure 2 Do research on the development of pawanld relationship during
peopl e 6 andfind dutehe apprepriatage range to establish the parehild relationship
in orderto define the age range thfe parentchild toy.

A St uodlipeiresegirch, dictionaries, articlaad libraryresources

Procedure 3: Studychild developmenfrom physical, cognitive, soci@motional
development Partendéds stages of play, and Piagetos
understand my target users

0 Studyingonline research, dictionaries, articlasd libraryresources

O Sort and nalyze research

Procedure 4:Study advantagesdisadvantagesnd characteristiasf parentled play
child-initiated play, andparentchild cooperative playo build the structure of my guidelistater
on.

Procedure 5:Summarizeparentled factors and chiléhitiated factors based othe
literature review.

Procedure 6:Develop giidelines tahelp designersadjustthe parentled factorsandthe

child-initiated factorsinto toy design



Procedure 7:Practice anadpply guidelinesinto toy design
1.8Anticipated Outcomes

Theprimaryoutcome igo teach designers how to design pai@nld toysto achieve a
better effect of playnd to improve thguality of parentchild interactiorby adjustinghe

parentled factors andhe child-initiated factors
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Chapter 2 Literature Review

2.1Importance of ParentChild Relationship

Parents act an important rolednild developmentBritish psychologist JohBowlby
(2008)pointed out that "attachment" is the physiological needs of the baby, is the instinctive
behavior of human beings, and the best candidate for forming an attachment refatotisthe
baby is the mother. A good and healthy attachmentoekstip plays an important role in the
child's future personality shaping and social adaptation. On the contrary, unhealthy attachment
relationships or lack of attachment relationships will make children fall intorthealthy
development from an early age

In Section2. 1, | discusgesearctaboutthe importance of pareiwhild relationshign
orderto conclude thathere is a need to design parehtld toys.
2.1.1 Parent-Child Relationship and Juvenile Delinquency

60% ofstudens reported parental attitudesiodifference, which ledtudens to
delinquency because of feelings of insecurity and cravings for recognition and affection. Parents
reported insufficient time and occupational constraints as factors dicapfor this inattention
(Thilagaraj, 1983).

31.7% ofstudens experienced hostility or rejection due to parentafliés and lack of
cooperatior(Thilagaraj, 1983).

17.5% ofstudens reported overly strict or inconsistent parental discipline led teaime

proportion of delinquencyThilagaraj, 198).
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40% ofstudents whose mothers were employed tended to become delinquents because of
the absence of maternal supervision. Poor parental hésdth@antributed to this problem
(Thilagaraj, 1983).

54% of the parents engaged in constant fighting, whilg 2itP6 of parents had a normal
relationship. 12.5% of families had separated parents ordexddeserted by the male parent
(Thilagaraj, 1983).

In conclusion, unharmonious paratttild relationshiglead to juvenile delinquency.
Thus,there is a need tcedign the parenthild toy topromote parencthild play which will be
good f or c¢hi |l daswall &spromotemarraohy intreiadarertal relationships.

2.1.2 Parent Loss Influence on Children

It is found out that children and adolescents think af tiesd parents much more and
longer than aduligheir psychology, academic success and social relaticsta@ffected
negatively, as wellKarakartal, 2012)In the literature search done, it is determined that children
and adolescents experiencinggyd loss tend to have psychological problems in their future life
and this risk can be harder in the case the death is so sudden and havingmtopegdace for
the death one

In conclusion, parent loss will havenagativeeffect on child developmephysically,
mentally,andsocially. Thus, parenp ar t i ci pati on is of vital for

play. As a result, the pareahild toy design is meaningful for children.
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2.1.3 The Role of e Father

Researchers, theorists, and practitioners tthiakfathers plag number of significant
role®d companionship, care providers, spouses, protectors, models, moral guides, teachers,
breadwinnergLamb, 2004).

Subsequent research suggested that the qualitye datherchild relationshipyvas more
important than the masculinity of the father. Boys seemed to conform to thelsestandards of
their culture when their relationships with their fathers were warm, regardless of how masculine
the father were, even though warmth and intimacy have traditidnediy seen as feminine
characteristicgLamb, 2004).

Marital harmony is consistent correlate of child development. Researchers concluded that
di vorce and the transition to fatherl essness
can do better wvén parents are able to maintain meaningful relationship with both parents
(Lamb, 2004).

Children with highly involved fathemwere chareterized by increased cognitive
competence, increased empathy, lesssseseotypes beliefs, andrere internal locusfaontrol
(Lamb, 2004).

In conclusion, father attendance is of vimportance or chi |l dren i ncl udit

play. As a result, the pareahild toy design is meaningful for children.

2.1.4 The Role of he Mother

Conduct problems in childhood are signifitecause they are common, persiséert

13



place the child at risk for a range of adverse outcomes including delingsehoy) failure,
substance abusad later mental health problems. Even when conpltadilems begin in the
toddler years, they tend tersist over tim¢Gardner, Ward, Burton & Wilson, 2003.stronger
parentchild relationship can help ameliorate conduct problems when children are young.

Joint play is defined as mother and child activelgagyed in the same friendly play
working together (Gardner, 1994). Activitiesus range from puzzles, drawirmgading,and
pretend games to domestic activities such as bagardeningandhousework togethedoint
play consists of optional, potentially fun activitiésus routine child maintenaeactivities, such
as eating, dressing, hairbrushtogether, are excluded. On tbiher hand, for the parent to
involve a 3yearold in household tasks such as baking or laying the table is seen as an optiona
addition to {Garenenmbel, Betond&Nilserg 2083).

Frequent mothechild joint play at age 3 may make an independent contribution to the
development of fewer conduct problems over the preschool years, over and above the
contribution of seve other important risk facto(&ardrer, Ward, Burton & Wilson, 2003).

In conclusion, mothechild joint play is vital for child development. As a result, the

parentchild toy design is meaningful for children.
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2.1.5 Parent-Child Interaction Therapy

PCIT (ParentChild Interaction Therapy) is a dyie treatment based on Play Theory to
cure children with behavioral disorders, with developmental dehagls anxiety disorders and
soon. It mainly has two phases, the first phase is called CDI (&hildcted Interaction). The
second phase is called P@arentDirected Interaction) (McNeil & Hembregigin, 2010).
Because two phases of PCIT are based on play themagapplyto the content of CDI and PDI

into my parentchild toy designHere are content of two phases:

Figure2. 1 Parent Child Interaimin Therapy(pcit.org, n.d.)

Phasel (ChildDirected Interaction): During the CDI phase of treatment, the caregiver
l earns traditional play therapy skills such a
providing undivided attention, desdairily play activities, and expanding on child verbalizations
through the PRIDE skills (praise, reflect, imitate, describe, and use enthusiasm). In addition,
caregivers learn to selectively reinforce prosocial behaviors while strategically ignoring

inapproprate behaviors and stopping the play for clearly dangerous behaviors. PCIT therapists

15



(@)
(7]

al so coach caregivers to follow the chil d
during play (Pearl, 2019).

Phase2 (ParertDirected Interaction): During thePDI phase of treatment, caregivers
continue to practice the skills taught during the CDI phase under the guidance of the therapist. In
addition,theylearn how to effectively incorporate commands to children and how to respond to
chil dr en 6 s inapprppriateppehaviert RDI atso includes the use of written materials
and roleplay. Therapy period is usually 10~20 weeks, one hour per week (Pearl, 2009).

| use Figure 2. 2 to summarize the three major changes in the twa $tageshild
directed 0 parentdirected; from disobey to obey; from no command to incorporate command.
The characteristics of CDI and PDI can be applied to chioiéated factors and parefed

factors respectively.
Parent-Child Interaction Therapy (PCIT)

Child-Directed Interaction (CDI) Parent-Directed Interaction (PDI)
Phqse 1 Child-directed Phqse 2 Parent-directed
Disobey e Obey
No commands Incorporate Command
Follow the child’s lead Respond to children’s appropriate/ inappropriate behavior
Imitate the child’s play Written materials
Provide undivided attention Role-play

PRIDE skills (praise, reflect, imitate, describe, and use enthusiasm)
Ignore inappropriate behaviors
Stop the play for clearly dangerous behaviors

Figure2. 2 Features and Change of CDI and PDI in PCIT
Beddes the reference of two phases of PCIT. | can also refer to the target age range of
PCIT. PCIT is developed for use with parents of children between 2.5~7 years of age which
means ifthe childis beyond sevepears old, it is hard to reestablish a heafthrenichild
relationship(McNeil & HembreeKigin, 2010). We can refer to ib define the age range of

parentchild toys. However, PCIT targeted children with behavioral disordnss, when it
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comes to the healthy children, | sholddverthe age rang | would find some other sources
which arein accordance with the development of the healthy children so that | can define the
more reasonable age range for padnid toys.

In conclusion, referedto characteristics of CDI and PDI which would be lggapto
childreninitiated factors and pareted factors respectively. On the other hand, | ref#o the
age range of target customer of PCIT to define the age range of my-gaténoyandl would
combineSection2. 2(the development of parenhild relationship) to make appropriate
adjustments to the age range of paxdnid toys
2.2 The Development ofParent-Child Relationship

In Section2. 2, | wouldshow the developmentofparenthi | d r el ati onshi p i
lifetime. In the end, | wouldhowa graph of the evolution of parectild relationships, which
would be helgful to definetheappropriateage rangef parentchild toys. At the same timé

would be helpful tonarrow the scope of our research later on.

2.2.1 Infancy and Toddlerhood (0~3 YearsOld)

The nother is the main caregiver of the baby and the first important person in the
survival and development of the baby. In this period, the infant showed obvious attachment,
forming a special emotional connection with the mother, while the contaztbietween the
father and the infant was significantly less than that of the mother. But fathers are important

playmates of infants, and they are important sources of positive emotiorfalctatis sociality,

17



personalitydevelopment, normal developmeiitgender roles and improvemt of social skills
(Cui, 2009).
2.2.2 Preschool (3~6 Years Old)

Parentchild relationship is the main interpersonal relationship of young children, and it
has the greatest impact on the development of young children. This is mamifgsted in the
following aspects:

(1) Parents with their own behavior, speech, attitude and other characteristics, provide
children with a paradigm of observation and imitation;

(2) Parents through children's behavior to make positive or negativereénient, in
order to change or consolidate some specific behavior of children;

(3) Parents accordingptcertain social normdirectly impart relevant knowledge and
skills to childrento promote their cognitive and social development;

(4) Children learrirom their parents, rely entirely on their parents, regard their parents as
learning models, anditik that parents are omnipotd@ui, 2009).

2.2.3 School Age (6~12 Years @)
Due to the immaturity and dependence of children's mental development, thecafluen
of parentchild relationship still dominates. However, as children enter school, the interaction
time between children and their parents decreases, and the influence of teachers and peers begins

to increase, compareuth that of parents in infandyCui, 2009).
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Many studies have found that teacktrdent relationship can make up for children's
unhealthy parenthild relationship and affect their peer interaction initiative, communication
ability and social status (Howe Hamilton, Matheson, 1998)¢chvis the most critical factor in
children’s development and adaptation (Pianta, 1997). Research-awaedhess also shows
that teachers' evaluation has a decisive impact on childrenrsnsaiéness and peer relationship,
and teachers' influence isone than parents and peers. But the relationship between teachers and
students is unstable and changeable. With the increase of grade, teachers will change frequently
(Cui, 2009).

Peer relationship is a more relatively equal relationship than pehnédtrelationship and
teachesstudent relationship, so children are more willing to accept its influence. With the
expansion of the scope of children's communication, peer interaction is increasing, children's
independence is gradually strengthened, tingiids are matuimg, their sense of authority to
adults is reduced, and the role of peer relatiorsshiphildren's development is bentmg more
and more importar(Cui, 2009).

2.2.4 Adolescencg12~18YearsOld)
In adolescence, with the increase of childremdependence and mental maturity, the
sense of authority of adults has been reduced, and the influence of peer relationship has become
greater and greater, even surpassing pataid relationship and teachstudent relationship.
But at this time, parerthild relationship still has great influence. At the same time,

accompanied by the physiological and psychological changes in adolescence, the individual's
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behavior and ideas have undergone tremendous changes, resulting in a "generation gap" between
parens and children. This period is a period of tension and conflict between parents and
children. One form of conflict is the cold war, in which there is little common language between
parents and children, it is difficult to communicate, it seems calm csutfece, and everyone
has anxiety in the heart; the other is the surface of the confliwhichthe children think that
parents do not understand themsebmedparents feel that their children are too disobedient, so
they quarrel, ath even develop iotbig fights (Collins, 1990).

However, this is not to say that parents have no or even negative influence on children, but
that the nature of this role has changed during this period. Pan8noes\ce on students may be
in other aspects of persoitg) such as interests, attitudes towards occupation, ideals and beliefs,

outlook on life, world outlook and so ¢@ollins, 1990).

2.2.5 Adulthood 1.0(18~25YearsOld)

In this period, the physical development of children tends to be stable, the psychological
development, especially the emotional process, tends to mature, the confle¢tehildren
and parents tent ease, and children begin to understand their parents, but the conflict still
exists. At the same time, the communication between childrerhamgarents is not muchut
is more superficial, limited to some household topéesotional communication is very little.
Children want to communicate with their parents, but there are difficulties in the process of

communication. In the author's invigsttion, more than half of college students want to
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communicate with their parents, but because of the differences between the two generations, it is

difficult to communicate in dept{Thornton, Orbuch & Axinn, 1995).

2.2.6 Adulthood 2.0 (25+YearsOld)

When anindividual turns to a stable period and starts a family and becomes a parent, his
or hersense of adulthood and responsibility become stronger and stronger. The relationship
between an individual and his parents is more stable and moderate. Compathd péist, he
or sheshows more responsibility and obligation to his parents. At this time, parents seem to

show mae attachment to their childr¢darit & Eggebeen, 2005).

2.2.7 Summary of Development

During infant, toddler and preschooler pegochildren geerate attachment with
parentsthus, children are dependent on parents. After six years old, they are detabhbdir
parentdecause of the addition of teachers and p&erst is not the most effective period to
development paresthild relationshp. From twelve to eighteen years old, they enter puberty
whichis toohard to establish the parettiild relationshipany more After eighteen years old,
their relationship recoveand they start to repay pareritsreated the chart of parecihild

relationship of ifetime below based on Secti@n2.1 to 2.2. 6.

Parent-Child Relationship
4 Dependent Intimate  Detached

v

o 15 3 6 12 18 25 Age

Figure2. 3 The Development Stage of Pargbhild Relationship
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2.2.8 Appropriate Age Rangeto Develop ParentChild Relationship

According to the above research, compared with other age raeges) sixyears old is
a period that is more suitable to use paddnid toys to cultivate paresdhild relationship.
Therefore, | define the age range of pasanitd toys from birth to six years old.

0~3YearsOld: Parents are the main people to get glaith. Also it is a key point to set
up securitythus this is the best time to develop pa@ritd relationship.

3~6YearsOld: Parents are also the maeople to get along with, even thougle child
can meet teachers and pebecause parents helpildren generatéheir characteristics during
this period.

6~12 Years Old:With theaddition ofclassmats and teacheis primary schoqlthey
started to detach with their parents. Also characteristics have geredrttiedperiod Thus
development of @rentchild relationshipis in a slow pace.

12~18 Years Old:When children have enter@dberty, it istoo hard toestablishparent
child relationshipany more.
2.3 Child Development

Since | narrow the research age rang8ention2. 2, | focus on thdevelopment of
target usersThus, inSection2. 3,1 will do research oahild physical, cognitive and social
emotional development from birth to six years old. They incthdenfant, todller and

preschooler perial As Figure 24 shows, | list which gecific skills each developmeinicludes.
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After that, tablesre createth Section2. 3 which would be usddr multiple times in my

guidelines.
Physical Cognitive
Development Development
Strong, healthy bodies Scientific&mathematical thinking
Fine & large motor skills Research & inquiry skills
Stress management Independent thinking
Coordination Language skills
Physical confidence Literacy skills
Agility
Child
Development

Social 2 Emotional
Development Development
Cooperation Joy
Negotiation Empathy
Collaboration Resilience
Socialization Persistence
Rule formation Self-regulation
Conflict resolution Self-confidence

Impulse control

Figure 2.4 Child Development Categoysokolowskj 2013)

2.3.1 Infant Development(0~1 Years Old)

Table 2.1, Tabe 2.2, Table 23 and Table 24 are infant physical development, infant
cognitive development, infant socimotional development and summary of infant
development respectivelywhich will be applied in my guidelire These tables will help
designergheck infant development more conveniently while using my guideliget the
information from the official website of Fish@rice(n.d.) Due to the rapid growth of children

in the infant period, | studietthe characteristicef infant developmenh three monttperiods.

23



2.3.1.1Infant Physical Development

Infant Physical Development

1 See objects 8-19 inches away but can’t make out details or the full color spectrum
o~3months | 2 Show excitement by waving his or her arms and legs
3  Be able to support oneself on elbows and raise the chest while on his or her tummy
4 Reach for things, with your help
.-:ﬂ‘.. 3~6émonths | 5  Reach out and grasp toys
6  Sit up — with a little support
7 Creep on his or her tummy
6~9months | 8  Crawl in both directions—maybe even while holding something
9  Catch a ball if it's rolled right to him or her
10 Try walking, with hand-holding help from you
3 9~12months| 1 Stand unassisted and cruise along furniture
"’—'its 12 Move a toy out of the way to get to another one

Table 2.1 Infant Physical Development (FiskBrice, n.d.)

2.3.1.2Infant Cognitive Development

Infant Cognitive Development

1 Mimic simple facial expressions and, when someone speaks to her, looks intently
o~3months | 2 Learn that one event follows another
3 Know if something is familiar to her
4  Recognize familiar faces and take an interest in others
.:-ﬂ{ 3~6months | 5 Be able to "multitask"—eg: babbling and reaching for something at the same time
6 Look for something that drops
7 Understand “in and out”
6~9months | 8  Start to connect two behaviors together
9  Use deliberate gestures, like waving bye-bye or lifting arms to say, “Pick me up!”
10  Anticipate the “surprise” phrase in favorite children's songs
‘: 9~-12months| 1 Understand that smaller objects fit in larger ones
"’j"\ 12 Understand much of what you say

Table 2.2 Infant CognitiveDevelopment (FishePrice, n.d.)
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2.3.1.3Infant SociatEmotional Development

Infant Social-Emotional Development
1 Be comforted by gentle rocking
o~3months | 2  Smile at people and coo
3 Recognize Mommy, and be interested in other faces
4 Laugh, squirm and squeal with delight
:-1‘._ 3~6months [ 5 Smile at other babies—and his own reflection
6 Love peek-a-boo and pat-a-cake
7  Recognize names of people and things
6~9months | 8  Smile back at others
9  Recognize familiar faces
10 Enjoy games like peek-a-boo
"?‘ 9~12months| 11 Babble with inflections of actual language
=3l 12 Mimic others' actions, like talking on the phone

Table 2.3 Infant Saial-EmotionalDevelopment (FishelPrice, n.d.)
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2.3.1.4Summary of Infant Development

Infant Physial Development

Month

Motor Skills

Lift their head for a short time while lying on their stomach

Have better control of their head and begin to appear fascinated with their hands

Control and balance of their head, neck and trunk will allow them to begin to roll over

Leg and trunk coordination have improved, allowing habies to sit

More control over their hands and fingers let babies better grab smaill objects with thumibs
and index fingers. walk independently, babies use furniture to pull themselves up

Infant Cognitive Development

Sensory

1~2

Turn heads towards and take an interest in objects and people

Anticipate familiar things and to react to them

Vision will improve, and most are able to link the senses of
sight, taste, hearing and touch together to form an identity of one chject or person,

Recognize those familiar sights, sounds and touches

Watch others and exploring objects and environments. Curiosity, emotion become apparent
As they start to learn and interact with all their senses, babies put objects in their mouth

Language

Use certain cries to express different needs, such as hungry or sleepiness

Baby talk, watch speaking mouths and respond

Babbling, or repeating sounds for attention and expression, recognize their names

Imitate sounds and rhythms of speech, still babble to communicate but can recognize “no,”
respond when told to “wave bye-bye”, begin to understand simple commands

9-12

Watch others and explore objects and environments.
Curiosity and emotion become more apparent

Infant Social-Emotional Development

Express their feelings (often with alert, widened eyes and a rounded mouth)
the bond between parents and baby strengthens

Interact with you by smiling along with making eye contact and moving arms

Grow attached to familiar caregivers

Become social, facial expressions canureadily express emotion, such as anger and happiness

Use expressions to communicate preference for caregivers and anxiety at their absence.
Cry, turn away or become upset when separated from caregivers, called separation anxiety,
or act uneasy around strangers, called stranger anxiety.

Separation anxiety and stranger anxiety may decrease, while babies have preference and
affection for caregivers. Independence also increases as your baby may begin to explore.

Table 2.4 Summary of InfanDevelopment
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2.3.2 Toddler Development(1~3 Years Old)

Table 25, Table 26, Table 27 and Table 28 are toddler physical development, toddler
cognitive development, toddler sociamotional development and summary of toddler
development respectively which will be applied in my guidaliidese tables will help
designergheck toddler development more conveniently while using my guidelne to the

growth pace of toddler, | studigde characteristicef toddler developmerity half year.

2.3.2.1Toddler Physical Development

Toddler Physical Development

1~1.5years | 1~1.5 Become a confident walker
1.5~2  Be on the move, walking and running

1.5~3years | 2~2.5 Build with blocks and tuck a stuffed animal into bed
25~3 Hop, jump and climb stairs one foot at a time

Table2. 5 Toddler Physical Development (Fiskerice, n.d.)

2.3.2.2Toddler Cognitive Development

Toddler Cognitive Development

1~1.5years | 1~1.5 Be better at entertaining herself, and more deliberate in exploring
1.5~2 Have a vocabulary of 50 to 200 words

1.5~3years | 2~2.5 Know the difference between safe and dangerous
2.5~3 Create simple sentences and use the words “l,” “me” and “you”

Table 2.6 Toddler Cognitive Development @herPrice, n.d.)
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2.3.2.3Toddler SociatEmotional Development

Toddler Social-Emotional Development

1~1.5years | 1~-1.5 Show daffection with hugs, kisses, smiles and pats

1.5~2  Express a range of moods, from joy to frustration to jealousy
1.5~3years | 2~2.5 Become more social with other children

25~3 Enjoy mimicking the actions of others

Table 2.7 Toddler SociaEmotional Development (Fishé€rice, n.d.)

2.3.2.4Summary of Toddler Development

Toddler Physial Development

Years Motor Skills

1 Quickly master walking and move on to running, jumping and climbing

2 Navigate stairs, kick or throw a ball and draw simple lines. During this time,
children mawy still stumble frequently and be accident prone

3 Balance will get better and, they will be able to do things they hadn't been able to before

Toddler Cognitive Development

Learning

1~2 | Be better able to recall recent events, imitate others and will become
much more imaginative, especially during play time

3 Ability to think and understand grows as children learn letters, numbers, symbols and colors

Language

1~1.5| Know 10 times more words than they can verbally communicate

2 Vocabularies can span between 50 and 100 words and children begin using two or
more words in combination

3 Understand 1000 or more words

Toddler Social-Emotional Development

1~2 | Continue to develop strong bonds with their loved ones, while at the same time
wanting to be more independent.
2~3 | Begin to like to “do it myself” and will want to make more choices on his or her own

Table 2.8 Summary of ToddleDevelopment

2.3.3 Preschooler Developmen{3~6 Years Old)
Table 2. 9, Tabl@. 10, Table 2. 11 and Table 2. 12 are preschooler physical development,

preschooler cognitive development, preschooler secradtional development and summary of
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preschooler development respectively which will be applied in my guidelihese tables vil

help designersheck toddler development more conveniently while using my guideline

2.3.3.1Preschooler Physical Development

Preschooler Physical Development

[ 3~4 Love to move—and even find it hard to be still!
w

-
b

o 3~6years 4~5 Learn to swim, skate, dance, ski and bounce on a trampoline

5~6 Have better physical coordination for more complex actions

Table2. 9 Preschooler Physical DevelopméRisherPrice, n.d.)

2.3.3.2Preschooler Cognitive Development

Preschooler Cognitive Development

S 3~4 Begin to compare and contrast herself with others
J
"% e 3~6years | 4~5 Have a longer attention span for engaging in new activities
-
” 5~6 Solve problems and explain things

Table 2.10 Preschooler Cognites Development (Fishd?rice, n.d.)

2.3.3.3Preschooler SociaEmotional Development

Preschooler Social-Emotional Development

[ 3~4 Like to dress up or pretend to be someone else
J
‘% ° 3~6yedars 4~5 Begin to grasp that people have different experiences and feelings

-
b

5~6 Develop stronger friendships

Table 2.11 Preschooler Socidtmotional Development (Fish&rice, n.d.)
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2.3.3.4Summary of Preschooler Development

Preschooler Physial Development

Years Motor Skills

3~4 | Jump and hop higher as leg muscles grow stronger, catch and throw fast and accurately

4~5 | They also have more control when riding their tricycles

5~6 | Enjoy learning to play organized sports such as soccer, basketball or swimming. Like to
participate in physical extracurricular activities such as karate, gymnastics, or dance.

Preschooler Cognitive Development

3~4 | Use more complex sentences, understand the basic rules of language

4~5 | Comprehend the essential ideas of counting, the alphabet, size relationships (big vs smaill),
and the names of geometric shapes, enjoy singing, rhyming, and making up words

5~6 | Vocabulary increasing to approximately 2,000 words, interested in cause and effect,
develops simple problem-solving ability

Preschooler Social-Emotional Development

3~4 | Cooperate with his or her friends, take turns, and show some problem-solving skills

4~5 | Play happily with other children and enjoy lots of physical games as well as stories

5~6 | Like to be recognized for their achievements and it is especially pronounced when
receiving evaluation from school for their academic performance.

Table 2.12 Summary ofPreschooler Development (Fiskerice, n.d.)

2.3.4 Sensitive Periodin Child Development

Montessori Sensitive Period Theory talks about sensitive periods in childhood
development from birth to six years old and how the child is guided by inner forces that shape
their developmental needs. Eleven sensitiveods arelisted below:

Movement (0~1 Years Old):Random movements become coordinated and controlled:
grasping, touching, turning, balancing, crawling, and walkivigntessori, 2013)Parents
usuallyselect toys which can help children develop their gaoskfine motor skills. As Figure 2.

5 shows below, thee are a lot oinfant hand toyshat children can biteshake grasp and touch.
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At this sensitiveperiod,children are more likely tplay by themselves, and pargtrticipation

is onlyan aid.
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Figure 2.5 InfantHand Toys

Language (0~6 Years Old)Use of words to communicate: a progression from babble to
words to phrases to sentences, with a continuously expanding vocabulary and comprehension
(Montessori, 2013)Parentdike to select toys which calnelp children develop their language
skills; thus, | woud extract a lot of design elemarftom the story book in my guideliséor
designers to apply themto parentchild toys later onAt this sensitive period, children netx
foll ow p arasemdesTbusidsignard needradd more pangatticipation theoretically.

Small Objects(1~4 Years Old):A fixation on small objects and tiny details
(Montessori, 2013). would extract some design elemsiiior designers to apply small objects
into parem-child toys. At this sensitive period, children are more likely to playhmsnmselves,
because moreparegmtar t i ci pati on woul d redudeteer attenpon. c hi | dr e

Order (2~4 Years Old) Characterized by a desire for consistency and itepeand a

passionate love for established routines. Children can become deeply disturbed by disorder. The
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environment must be carefully ordered with a place for everything and with carefully established
ground rulegMontessori, 2013).

Music (2~6 YearsOld): Spontaneous interest in and the development of pitch, rhythm,
and melody(Montessori, 2013)At this sensitive period, children are more likely to pick up
musicvia playing some musical toyshus, | will extract some desigriemens for designers to
apply music into parefthild toydesignlater on.

Grace & Courtesy (2~6 Years Old) Imitation of politeand considerate behavior letad
an internalization of these qualities into the personéfigntessori, 2013)Parentdike to
devel op c beardaurtesgbd moddling ghemselveswill extract some design
elemens to apply gracandcourtesy into parerthild toydesignin a more interesting way

Refinement of the Sense@~6 Years Old) Fascination with sensorial experiences
(taste, soundpuch, weight, smell) resulting with children learning to observe and with making
increasingly refined sensorial discriminatiqiontessori, 2013)At this period,children
consciously and constantly improve their senk@sll extract some desigelemeits for
designers to applmixtures of sight,hearing smell, tastendtouch into parentchild toydesign

Writing (3~4 Years Old) Fascination with the attempt to reproduce letters and numbers
with pencil or pen and paper. Montessori discovered thangritrecedes readir{ylontessori,

2013).1 would alsorefer to the besselling storybook and try to make writing fun.
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Reading (3~5 Years Old):Spontaneous interest in the symbolic representations of the
sounds of each letter and in the formation of w@kdisntessori, 2013).would also refer to the
bestselling storybook and try to make reading fun.

Spatial Relationships(4~6 Years Old) Forming cognitive impressions about
relationships in space, including the layout of familiar places. Children becoreeatsierto find
their way around their neighborhoods, and they are increasingly able to work complex puzzles
(Montessori, 2013).

Mathematics (4~6 Years Old) Formation of the concepts of quantity and operations
from the uses of concrete material aintessori, 2013)At this period children will generate
interest if parents guide them a little bit. | woebdract some design elemstior designers to
combine simple mathematics problem with entertainment.

After introducing so many sensitive periptibave roughly summarized two types of
sensitive periodsThe first type is that interests which need to be stiradlayparenté t eac hi ng
such adWVriting , Reading Language Mathematics andGrace & Courtesy, The second type
is thatspontaneousteres$s which can be attraad by toys directly, such &adovement, Small
Objects, MusicandRefinement of the Sense§ he rest of the sensitive periods @neler and
Spatial Relationships Since there isiothing to do wittparentchild toy design, | woulehot co
further research on these two sensitive perimdshort, Montessori Sensitive Period Thema

very important methodology to support my guidedine
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2.4 Role of Play

Play is impotant to child developmenp, ar ent 6 s pl eas-ahidd mood
relatiorship. InSection2. 4. 1, I talk about the importance of play in genefalSedion 2. 4. 2, |
talk about the benefitsf parentchild playfor children and parentBaseal on them, | clariy the
meaning of designing a parecttild toy. In Section2. 4. 3, | talked about stages pfay;in
Section2. 4. 4, | talk about stages of children cognitive developmBased on them, |
summarize their characteristics for each stage to apply them into my gusdelivaly, in
Section2. 4.5, | list different clas8ication methods for playing/Ve canalsolearn from the
characteristics and benefitsadf types of playto apply to my guideline
2.4.1 Importance of Play

Play is essential to development because it contributes to the cognitive, plsgsiicdl,
and emotioal well-being of children and youth. Play also offers an idgglortunity for parents
to engage fully with their childrehere are manienefitsderived from pls for both children
and parent§Ginsburg, 2007)Play can't include some negative actigtisuch as playing video
games, playing computer or watch TV (Wang, 204$h result, play thingsuch as toys and
playgroundsaremoreimportant to children.

Child Development: Play allows children to usedir creativity while developintheir
imaginaton, dexterity, ad physical, cognitiveand emotionastrength. Play is important to
healthy brain developemt. It is through play thatildren at a very earlgge engage and interact

in theworld around them. PYaallows children to create amcplore aworld they carmaster,
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conquering their feanshile practicing adultoles, sometimes in conjunctiovith other children
or adultcaregivers. As they mastireir world, play helps ¢hiren develop new competencies
that lead to enhanced confidence and#sdieng they will need o face future challenges.
Undirected play allowsltldren to learn how to work igroups, to share, to negogato resolve
conflicts, and tdearn selfadvocacy skillsWhen play is allowed tbe child driven, children
practicedecisionmaking skills,move at their own pace, discover their own areastefest, and
ultimately ergage fully in the passions theysh to pursueldeally, much of play involves
adults, but when play isontrolled by adults, childremcquiesce to adutules and concerns and
lose some ofhe benefits play offerdhiem, particularly in developingreativity, leadership, and
group skills.In contrast tassive entertainment, playilds active, healthy bodiek fact, it has
been suggestethat encouragg unstructureghlay may bean exceptional way to increase
physical activity levels intdldren, which is one importastrategy in the resation of the
obesity epidemidPerhaps above all, play is a simpy that is aherished part of childhood
(Ginsburg, 2007).
Play is integral to the academic environment. It endinashe school $eéng attends to
the social anémotional development of cilen as well as their cognitivievelopment. Ihas
been shown to help childreljust to the school setftind even t o eleamaghce chi
readiness,darning behaviors, and problesulving skills. Scial-emotional learning is best
integrated with academic learning; itasncerning isome of the forcestha enhance chi |l d

ability to learn are elvated athe expense of others. Play anmtscheduled time thatlow for
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peer interactions alienportant componeds of socialemotional learningGinsburg, 2007).

Parent-Child Relationship:Chi | dr endés devel opmental trajecd
by appopriate, affective relationships with lovignd consistent caregivers as they relate to
childrenthrough play. When parents observe their childrgpiay or join with them in child
driven play, they argiven a unique opportunity to see the world frév@itc hi | d6s vantage
as the child navigates a world perfeathgated just to fit his or her needs. (Thewidord ar ent 0 i s
used in this report to represent the widiege of adult caregivers who raise children.) The
interactionghat occur through pletell children that parentre fully paying attention to them
and help to buileenduring relationships. Parents who haveoimgortunity to glimpse into their
chil dr en 6 $ communicate more affeatively with their children amd given anothre
setting to offer gentle, nurturing guidantess verbal children may be able to express their
views, experiences, and even frustrations through pleyying their parents an opportunity to
gain a fullerunderstanding of their perspective. Quite simplgyoffers parents a wonderful
opportunity to engage fullyith their children(Ginsburg, 2007).

2.4.2 Importance of Parent-Child Play

As Section2. 4. 1 says, play can improve the parehtld relationship. Thus, parenhild

play is very important. Pareghild playis awin-win in a sense. Both parent and children can

achieve benefits from them. Thus, there is a need to design-philentoys.
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2.4.2.1Benefits for Parents

Oxytocin levels increase when mothers engage in affectionate play with their infant and
whenfathers engage in stimulatory play with their infants. When parents play with children,
oxytocin is release in them. (GordoniZagoomSharen] a xi ng

Leckman & Feldmar?2010).

2.4.2.2Benefits for Child ren

Playis one way to &lp develop social and sedbntrol skill sets. Interactions with parents
and others have helped them develop many tools or skills neededdta buight future
(Narvaez, 2014).

Pareic hi | d pretend and physical p,lg@sg motas | i nk
skills, peer group leadership, and cognitive development. Interactive play can also help a child
|l earn how to regulate their emotions better.
environment oan lover tieir gress ghécaisyNarcaez, 2014).

Paretc hi | d pl ay has been shown to contribute
to early social interactions than play with siblings. Parents can offer a child more mature and
varied play than can siblings. Of course, aglktiow more about the world than any child and

often can widen imagination imays that other children cann®arvaez, 2014).
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2.4.3 Stages ofPlay

Stages oPlay is a theory and classification of children's participatioplay developed
by Mildred Parten Newhalh her 1929 dissertation. Parten observed Ameficaachookge
(ages 0 to 5) children at free play (defined as anything unrelated to survival, production or profit)
(Wikipedia, n.d.).There are six stages, as Figur® 8hows below. | will introducethe six stages
respectivelyWhen designers design parehild toys for different ages, they should check for
compliance with stages of play. Therefore, stages of playasfthe mosimportant

methodologyin my guidelins andl will use it frequently.

S

parallel % associative

=N
rs

Figure26Part enb6s Stage of Pl ay

2.4.3.1 Unoccupied (0~3 Months Old)
This iswhen the child is not playing, just observing. A child may be standing in one spot

or performing random movemer(Barten, 199).
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2.4.32 Solitary Play (0~2 Years Old)
Children phy alone, with their own toys. They do not get close to or interact with other
children. Solitary play should be encouraged because it builtsfek working independently

(Parten, 199).

Figure 2.7 Solitary Play

2.4.33 Onlooker Play (2-2.5Years Old)
When a child watches other children playing lmakes no attempt to join {(Rarten,

1929).

Figure 2.8 Onlooker Play
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2.4.34 Parallel Play (2.5~3Years Old)
Children continue to play on their own, but they are beside children and may be using the

sametoys (Parten, 199).

Figure2. 9 Parallel Play

2.4.35Associative Play (3~4ears Old)
Children begin to truly play with others. They share play materials but miayldging

their own story lingParten, 1929).
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Figure2. 10 Associative Play
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2.4.36 Cooperative Play @~6Years Old)

The highest level of social play where children play in groups and everyone is
cooperating to achieve a common goal. This type of play involves negotiation among children.
This happens when c hi hydamdentaketirres rkiggesugiestioise s 0 i

about the plotParten, 199).

Figure2. 11 Cooperative Play

244 Piagebs Stages of Cognitive Devel opment
Piaget's theory of cognitive development is a comprehensive theory about the nature and

development of humaintelligence It was first created by the Swidsvelopmental psychologist

Jean PiagefThe theory deals with theature of knowledgéself and how humans gradually

come to acquiregsonstruct, and use in his theory of Cognitive development, Jean Piaget

proposed that humans progress through four developmental stages: the sensorimotor,

preoperational, concrete operational and formal operational period. As Fig@rstavis below,

there are four stages of cognitive development. | will introduce them respediitieiy

designers design parectild toys for different ages, they should check for compliance with
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stages of cognitive development. Therefore, stages of cognitive develdprapatofthe most

important methodologin my guidelines andl will use it frequently.

Piaget’s Stages of
Cognitive Development

@

& _‘fgj

Sensorimotor Preoperational Concrete Formal
Stage Stage Operational Operational
Stage Stage

Figure2. 12 Stages of Cognitive Development

2.4.4.1Sensorimotor Stage (0~XearsOld)
The sensorimotor stage is the earliest in Piathettery of cognitive developmerRiaget
described this period as a time of tremendous growth and cHaungpeg this initial phase of

development, children utilize skills and abilities theyr@vieorn with (such as looking, sucking,

grasping, and listening) to learn more about the environment. In other words, they experience the

world and gain knowledge through their senses and motor moverAsruisildren interact with
their environments, theyo through an astonishing amount of cognitive growth in a relatively
short period of timé the sensorimotor stage lastsrfr birth to approximately age 2 (Piaget,

1962) | would consider these characteristarsd apply thento infant and toddletoy design
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2.4.4.1.1Substages

The sensorimotor stage can be divided into six separatstagés that are characterized
by the development of a new sk#b| would do research othe specific developmerfor each
substage

Reflexes (04 Month Old): During this sibstage, the child understands the environment
purely through inborn refles such as sucking and looking (Piaget, 1962)

Primary Circular Reactions (1~4 Month OId): This substage involves coordinating
sensation and new schemas. For example, a child miaysuar her thumb by accident and
then later intentionally repeat the action. These actions are repeated because theds fiduem
pleasurable (Piaget, 1962)

Secondary Circular Reactions (4~8 Month OIgt During this substage, the child
becomes moreotused on the world and begins to intentionally repeat an action in order to
trigger a response in the environment. For example, a child will purposefully pick up a toy in
orde to put it in his or her mouth (Piaget, 1962)

Coordination of Reactions (842 Months Old): During this substage, the child starts to
show clearly intentional actions. The child may also combine schemas in order to achieve a
desired effect. Children begin exploring the environment around them and will often imitate the
observed behaar of others. The understanding of objects also begins during this time and
children begin to recognize certain objects as having specific qualities. For example, a child

might realize that a raélwill make a sound when shaken (Piaget, 1962)
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Tertiary Circular Reactions (12~18 Months Old): Children begin a period of tri@nd
error experimentation during the fifth substage. For example, a child may try out different sounds
or actions as a way of getg attention from a caregiver (Piaget, 1962)

Early Representational Thought {8~24 Months Old): Children begin to develop
symbols to represent events or objects in the world in the final sensorimotor substage. During
this time, children begin to move towards understanding the world through mental operations
rather than purely through actions (Piaget, 19823)Figure 2. B shows illustrators represent

these characteristics of children from 1 to 4 months; 4~8months, 12~18 months.

Sensorimotor Stage of Cognitive Development

Children gain knowledge through their senses and motor movements

Primary Circular Reactions (1-4 months) Tertiary Circular Reactions (12-18 months)

begin to repeat pleasurable actions

-~ @& °

b ,

Secondary Circular Reactions (4-8 months) I

intentionally repeat actions to

trigger a response {1 \)

A trial and error experimentation

verywell

Figure2. 13 Sensorimotor Stage

2.4.4.1.20bject Permanence
According to Piagetdeveloping object permanence is one of the most important

accomplishments at the sensorimotor stage of development. Object permanence is a child's
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understanding that objects continue to exist even though they cannot be seen @tiagerd

1962)

2.4.4.2Preoperational Stage (2~#earsOld)

The preoperational stage is the second staBeaiget's theory of cognitive development
This stage begins around age 2, as chiidcstart to talk, and lasts until approximately age 7.
During this stage, children begin to engage in symbolic play and learn to manipulate symbols.
However, Piaget noted that they do not yet understand concret¢Raget, 1962)l would

consider thescharacteristicend apply them teoddlerand preschooldpy design.

Preoperational Stage of Cognitive Development
(2 to 7 years)

Children in this stage begin to
think symbolically

Figure2. 14 Preoperational Stage

2.4.4.2.1Major Characteristics
Language Developmentianguage development is one of the hallmarks of this period

(Piaget, 1962)

45


https://www.verywellmind.com/piagets-stages-of-cognitive-development-2795457

Pretend Play: Duringthe preoperational stage, children also become increasingly adept
at using symbols, as evidenced by the increase in playing and pretending. For example, a child is
able to use an object to represent something else, such as pretending a broom Fadet,se
1962)

Role-playing: Role-playing also becomes importédntChildren often play the roles of

"mommy,” "daddy," "doctor," and many other charac{@iaget, 1962)

2.4.4.2.2Not Understanding Egocentrism

Piaget used a number of creative and clevemigcies to study the mental abilities of
children. One of the famous techniques to demonsgdeentrismnvolved using a three
dimensional display of a mountain sce@dten referred to as the "Three Mountain Task,"
children are asked to choose a picture that showed the scene they had obkmstvekildren
are able to do this with little difficulty. Next, children are asked to select a picture showing what
someone sk would have observed when looking at the mountain from a different viewpoint.
Invariably, children almost always choose the scene showing their own view of the mountain
scene. According to Piaget, children experience this difficulty because they aletortake on
another person's perspect{i®@aget, 1962)

Other researchers have also conducted similar experiments. In one study, children were
shown a room in a small dollhouse. Children were able to see in the dollhouse that a toy was

hidden behind aipce of furniture. Children were then taken into a-fidle room that was an
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exact replica of the dollhouse. Very young children did not understand to look behind the couch

to find the toy, while slightly older children immediately searched for th¢Riaget, 1962)

2.4.4.2.3Not Understanding Conservation

Another weltknown experiment involves demonstrating a child's understanding of
conservation. In one conservation experiment, equal amounts of liquid are poured into two
identical containers. The ligdiin one container is then poured into a differently shaped cup,
such as a tall and thin cup or a short and wide cup. Children are then asked which cup holds the
most liquid. Despite seeing that the liquid amounts were equal, children almost always choose

the cup that appears fulléPiaget, 1962)

2.4.4.3Concrete Operational Stage (7~1lYearsOld)

The concrete operational stage is the third stage in Piaget's theory of cognitive
development. This period spans the time of middle childddbdegins around age 7 and
continues until approximately aged and is characterized by the development of logical
thought. Thinking still tends to be very concrete, children become much more logical and
sophisticated in their thinkinguding this stage of developmehYhile this s an important stage
in and of itself, it also serves as an important transition between earlier stages of development
and the coming stage where kids will learn how to think more abstractly and hypothetically
(Piaget, 1962)We only need to understandglstage in general, because it is beyond the age
range we are studying, but we can revemae design elementor zero to sixyearold children

according to this stage.
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2.4.4.3.1Understanding Logic

Piaget determined that children in the concrete ojpai@tstage were fairly good at the
use of inductive logic (inductive reasoning). Inductive logic involves going from a specific
experience to a general principfa example of inductive logic would be noticing that every
time you are around a cat, yowbdtchy eyes, a runny nose, and a swollen throat. You might

then reason from that experience that you are allergic t¢Riatget, 1962)

Age 7 to 11

Children begin to understand logical reasoning

Figure2. 15 Concrete Operational Stage
On the other hand, children at this age have difficulty using deductive eljich
involves using a general principle to determine the outcome of a specific event. For example, a
child might learn that A=B, and B=C, but might still struggle to understand that{Rr=Get,

1962)
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2.4.4.3.2Understanding Reversibility

One of the mst important developments in this stagensiaderstanding akversibility
or awareness that actions can be reversed. An example of this is being able to reverse the order
of relationships between mental catego(Riaget, 1962)
2.4.4.3.3Understanding Conservation

Another key development at this stage is the understanding that when something changes
in shape or appearance it is still the same, a concept known as conservation. Kids at this stage
understand that if you break a candy bar up into smaikees it is still the same amount at when
the candy was whole. This is a contrast to younger children who often believe that pouring the
same amount of liquid into two cups means that there is (Rtaget, 1962)

For example, imagine that you have twadbars of the exact same size. You break
one candy bar up into two equally sized pieces and the other candy bar up into four smaller but
equally sized sections. A child who is in the concrete operational stage will understand that both
candy bars are #itthe same amount, whereas a younger child will believe that the candy bar that
has more pieces is larger than the one with only two p{Eiaget, 1962)
2.4.4.3.4Understanding Egocentrism

In Piaget's Thredlountain Task, for example, children in thencrete operational stage
can describe how a mountain scene would look to an observer seated opposile dtieen.

words, kids are not only able to start thinking about how other people view and experience the
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world, they even start to use this typerdbrmation when making decisions or solving problems
(Piaget, 1962)
2.4.4.4Formal Operational Stage (12+years old)

The formal operational stage is the fourth and final stageari Piagettheory of
cognitive developmentt begins atpproximately age 12nd lasts into adulthoodt this point
in development, thinking becomes much more sophisticated and advanced. Kids can think about
abstract and theoretical concepts and use logic to come up with creative solutions to problems.
Skills such agogical thought, deductive reasoning, and systematic planning also emerge during
this staggPiaget, 1962)We only need t&now abouthis stage in general, because it is beyond

the age range we are studying.
2.4.5 Types of Play

2.4.5.1 Piagetbdés Types of Pl ay

According to Piaget, children engage in types of play that reflect their level of cognitive
development: functional play, constructive play, symbolic/fantasy play, and games with rules
(Johnson, Christie & Wardle 2005).

Functional play: Functional plays the use of bodily movements, with or without
objects, such as running and jumping, sliding, gathering and dumping, manipulating and stacking
objects, and informal games without ru{fsaget, 1962)The age range of functional play
corresponds to the agange of the SensorimotStage (0~2 years ol whichis within the age

range of my parenthild toy.
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Constructive play: Constructive play uses objeétblocks, Legos, Tinkertoys, or
different materials (sand, modeling clay, paint, blo8kis) an organize, goatoriented way to
make somethin@Piaget, 1962)The age range of constructive play corresponds to the age range

of the Preoperational Stage (2~7 years old) whaeiithin the age range of my parecttild toy.

\AAZ

)
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Figure 2.16 Magnetic Tiles Building Se

Symbolic/Fantasy play Symbolic playis role playing or makéelieve play, such as
pretending to be a baby, firefighter, superhero, or monster, and make believe actions, such as

driving a car by moving a pretend steering wheel, or usibigck of wood s a cell phone
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(Piaget, 1962)The age range of symbolic/fantasy play corresponds to the age range of the

Preoperational Stage (2~7 years old) whsohithin the age range of my paretttild toy.

Figure 217Me | i s s a QuttingEood®ed s

Games wih rules: Games with rules are games with peers that are controlled by pre
established rule@iaget, 1962)The age range ofagnes with rulesorresponds tthe age range
of the Concrete Operational Stagkich is 7 to 11 years oltbecause before 7 yeaokd,
children are too selfentered to play games with rules with peelswever, if parents and child
play games with rules together, this will reduce the age range. Although cliitdténhard to
share or cooperative with other children, it is easi@ooperag with their own parents because

of their intimate relationship.

2.4.52 Games with RulesVS. Free Play
Games with rules and free play are two kinds of completely different types of play. Free

play means that it enalslehildrento play accordag to their wishes. Free play is also called
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child-initiated play they can choose to play by themselves or learn to share toys with other peers
during play so that to learn more about social skills. Games with rules are quite different.
Children need toamply rules from instructigror authoritative parents set goals for their

children.I mainly compare free play and games with rules fppotess, outcome, rule definition

and experiencess Figure 218 shows below.1 will explain them respectivelyext.

Games with Rules ‘ ‘ Fixed Rules

VS. Process Outcome Rule Experience

Sensation
Free Play | isati &
Expression

Figure 2.18 Gamewith Rules VS. Free Play

Challenge

& .
Competitio

2.4.52.1 Games with Rules

Process (Structure) Games often have a fixed structure that the designers defined
beforehand. Players have to behave and move within the boundaries of this sfuatiyre
2015).

Outcomes (Finite):In general, games with rules aim at certain end goals that imply that
there is a winner of the game. This is also part of the structure of the game, as described above.
While playing a game, players expect a conclusion or a final actg(20%1). They obey the

rules to come to this achievement. When a game has ended, players cannot resume a game; they
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can only start a new (occasion of the) gglk, 2015).Carse summarizes the finite game like
this:
A The purpose is to win the game
A ncludes only select people
A Each player is needed and must al ways be
A Players try to replicate the winning str
A The rules must not change for the durat.
A Pokesreplication(Carse 2011)
Rule Definition (Fixed Rules):Games include fixed or official rules that players have to
follow to play the game. Defining these rules is not done by the player but is a task of the game
designers, although players are flte@dd their own rules to a game, influenced by for instance
the social context or the mood they are in.
Experience (Challenge & Competition) Games often embrace some element of
challenge that provokes players and makes it more difficult for them to fle@end goal. This
is sometimes made even harder by adding an element of competition. In this way, games aim at
evoking playful experiences such as challenge and competition (Korhonen et al., 2009).
2.4.52.2 Free Play
Process (Chaotic) Free play emplsizes the freedom that players have when they want
to play with anything at any time and location. In free play, changes within play are also

encouraged, making free play ahat chaotic and dynamic procds&alk, 2015).
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Outcomes (Infinite): Free playmas| vy resembl e i nfinite 06games
point continually changes in order to carry on with the play. This relates to the chaotic nature of
free play in which play constantly changes and adapts. Players bend the rules while playing and

their play is not bounded by time (Valk, 201%)arse summarizes the finite game like this:

A The purpose is to continue the game
A Ilnvites others in
A Any single player is not needed and cann

A Looks to the futur evilleeocdur does not assume

A The rules must change over time or the g

A Provoke(€arse,2®Bt i vity

Rule Definition (Improvisation): Free play supports improvisation and lets players
spontaneouslgreate their own playnrestricted by any fixed les. In free play, defining the
rules is a responsibility of the players. They can decide not only on the content of the rules, but
also on how many rules are applied and when they are used. In this process, players are
influenced by their everyday experes; they might have seen a television show with characters
they want to act out, just as musicians are inspired by a tune they heard that day (Valk, 2015).

Experience (Sensation & Expression In free play the emphasis is much more on the
sensation of @y and the ability for players to express themselves. Free play aims at stimulating
playful experiences such as sensation and expression (Korhonen et al., 2009). In relation to this,

Karoff (2013) mentions four play moods, which are different ways of beripfay and concern
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how players engage with the world and other players and people around them. The four play

moods are devotion, intensity, tension and euphoria. In devotion, players experience a feeling of
being in a flow and continuously being in themment. They are concentrated and focused in

their play. An example of devotion is children who are playing with a set of LEGO blocks.

I ntensity relates ilybeernpgeamseneadyoaniiyexci bed
2013 p.84). This is espeally the case in physical play situations on a slide or a swing. In

tension, players are ready to show and express themselves and are aware of others doing the

same. For example, when a group of girls is dancing together they share this mood and all are

aware of the moves and style they express. Euphoria, lastly, is the moshopsd play mood.

In euphoria, players experience an intensive expectation of silliness. Examples include water

fights and teasing each other.

2.4.53 Adult-Led Play VS. Child-Initiated Play
UK Early years settings includmthways of structuring play because it is thought that
both of them can cont r iTheydrecadulteo playlndchddr e n6s dev
initiated play. Each type of structure has its advantages arald@tagesAdult-led play is one
of games with rules | mentioned before. @hil e n s houl d orfteathés dead tqpplay e nt s 6
the gameswhereas, childnitiated play isone offree play | mentioned before. Children initiate
the play without restriacdn from rules or parents. &e two types of play belongs to paresttild
play. Thusheresearch on the advantages and disadvantages of them respectively which will be

helpful to build the framework of my guideline
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2.4.53.1Adult-Led Play

This is thetype of ply where the adult plans, orgaes&zand shows or tells the children
what they need to do. Examples of adett play include playing picture lotto or a musical game
such as 6Hokey Cokeyd. The adult tsmightatso chi | dr
do some cooking or gardening with children. With babies, dédlIplay is very important.

Adults might play peela-boo or stack up some beak for the child to knock dow(Batt, 2013).

i

Figure 2.19 Peeka-boo
2.4.53.1.1 Advantages ofAdult-Led Play
It allows higher-risk activities: Adult-led play allows children to carry out activities that
otherwise they would not be able to manage by themselves. A good example of this would be
cooking or some types of art and crafts where equipment suativees or scissors would not be
safe for children to use alone. In these types of activities adults also will teach children how to

use the equipmeiBatt, 2013).
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It enables children to learn new skills and conceptsAdult-led play is also used so that
children can learn specific skills and concepts. A good example of this is playing a board game.
By playing a board game with an adatchild might start to recogr@mumbers on the dice and
start to count. If an outing is arranged, children may aksmlabout things that are new to them.
For example, an outing to a zoo or a farm walghthemlearn about animal$étt, 2013).

It helps language developmentAdult-l ed pl ay al so hel ps chil dr
development. This is particularly important whamldren are learning to talk. From making a
fruit salad, children might learn the names of fruit and so add this to their vocabularylefidult
activities with older children can also lead to discussions. By visiting a supermarket and buying
ingredients® make a soughildren might talk about favorite foodBdtt, 2013).

In conclusion, adulted play has many advantagédschildren only have childnitiated
play,t h ey calvadagefgneadultled play Parentchild playgets a balance between

parentparticipation and children participation, allowing play to have more advantages.

2.4.53.1.2 Disadvantages oAdult-Led Play

Learning is not always effectiveDisadvantages of addked play include the fact that
sometimes learning is not very effeivit may be that children have not had endtimgle to
solve problems, pracecskills or develop their own ideas. This d@nthe case when adugd
play is taking place with large groups. Other children might shout out or use the equipment
before a chd has the chance to get involved. Some children may also lack concentration because

they are not interested in the activiBatt, 2013).
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Learning may be limited: In adultled play there is also a danger that learning might be
limited. If the adult has pfaned an activity where children are all mearthéamaking the same
card or picture, children will not have the chance to use t&irimagination or creativity.

There may not be an opportunity for the child to ask questions or to do things their own way.

This prevents children from showing their independéBedt, 2013).

2.4.53.2 Child-Initiated Play
Childi ni ti ated play is sometimes called O0free
choose resources and toys and decide how to play with themyBart settings encourage this
type of play by making it easy forsealvielddr amh att
children choose to do during childitiated play varies according to their age and stage of
development, bualso accordingat what is avdable. It is common to see children mix resources,
for example, putting grass into a bucket of water and pretending to cook with it or taking dough
into a home corner. This means that it is not always a very tidy way of playicigld-initiated

play adults can join in with children, but they hagealb what children ask of therBdtt, 2013).

2.4.53.2.1Advantages of ChildInitiated Play

It helps @ncentration: Many adults notice that children concentrate for quite long
periods during childnitiated play. It is not uncommon fénreeandfour year olds to focus for
an hour or so on making models, creating dens or just playing with sensory materials. Children
often have a clear purpose and idea of what they are doing and why. Being ablectutrate

for I ong periods is good @Batr20l8hi | drends cogni
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It helps social development By playing independently of adults, children have the
chance to praate their social skills. They might squabble or raise their voicesast but most
children fromthreeyears or so are able to work things out themselves. Learning to take turns and
cooperate hel ps (Bati2018)r ends social skill's

In conclusion, childnitiated play also has many advantages that pdednplay can't
achiewe. Therefore, we should consider pared factors and chiléhitiated factors at the same
time. In Chapter 3, | will show how to add pardat factors and chikdhitiated factor into

parentchild toy design.

2.4.5.43.1 Disadvantages of ChildInitiated Play
It Limits development of skills:Children often have strong play preferences and so may
not choose from the whole range of play opportunities. This means that their development may
be affected as they will not be gaining a wide range of skillsome settings not enough
equi pment or resources are put out (Bat,d so chi
2013).
Learning may be limited: The main disadvantage of chiicditiated play is that learning
may be limited because children ntagt want adults to be involved in their play. As we have
seen, adults can help children learn concepts such as numbers or problem solving. Adults also

help children complete complex tasks such as building 4Bkt 2013).
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2.4.54 Parent-Child Cooperative Play

Imagine what happens when we design a parieifd toy that is not biased towards
parentled factor or childinitiated factor.Such parenthild play will be a more equal form
which is between a parel#d parenichild playand a childinitiated paentchild play. | call this
parentchild cooperative play.use cooperative play as a reference for pachidl cooperative
play, and add unique features of pafelmtd play at the same time&his is the third type of play
which belongs to parerthild play, that is, 50% pareparticipation and 50% children
participation.Research on the advantagepafentchild cooperative plawill be helpful to

build the framework of my guidelise

2.4.54.1 Advantagesand Tips of Parent-Child Cooperative Play

Cooperative play develops several important skills, such as sharing, taking turns and
following instructions, all of which help them get along with others in social situations
(Loebenberg, 2013Lhildren can learn the following benefliy playing parenthild
cooperative play

Sharing: It helps the child know how to share with paremtethergRyan 2018).

Taking turns: It helps the child know about how to take turns with other, althdugh i
takes a great deal ohpulse controfor a young child to be abte give up something they want
and wait.Parents cantart small by taking turns rolling a ball back and forth, which will help

toddler understand that they will get a chance very §8gan 2018).
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Obeying rules:It's a good way to introduce the factttal games have rules and
everyone needs to follow them, althougmay frustrate the child sometes and it may seem a
bit cruel. One of thebest ways tdeach toddlers about rulesto not let them win all the time
(Ryan 2018).
Teamwork: Ithelpsdee | op <chi | dr e n 6 s-chitdecmpenative pkayThei a par
child might not be old enough to Ipelvith household chores, but parecas promote
collaborative behavior by picking up toys togettieyan 2018).
Negotiating: Children can pick up how toagotiate with othersia parentchild
cooperative playThis is a skill that is best learned through modeling. Give the child a cracker
and reach for their slice of cheese. It will take a while for a child to understand the give and take,

but eventually,tiwill become ingrainedRyan 2018).

2.4.54.2 A Good Exampleof Parent-Child Cooperative Play

Doing chores together is a good example of paokiltl cooperative play in daily life.
Parents shouldh®w childrenthe importance of cooperation by gigitheir small tasks around
the home. "Children learn how to be responsible and cooperative by hespansibilities
around the house," says Dr. Susan Smith Kuczm#2€Ki4, p.n.d.) Parent and the child caod
chores together such as cleanup toyssetting the tablesorting the laundryAs Table 214

shows, this is the chore chart that children can try fiiwra to sevenyears old.

62



Chore Chart

2~3 years old 4~5 years old 6~7 years old
Previous chores plus
Help make bed Make bed Sort laundry and put in drawers
Put clothes in hamper Help clear table Help make& pack lunch
Pick up and put away books and toys | Empty wastebaskets Help set & clear table
Fill pet’s dish Water flowers Help put groceries away

Help unload utensils

Sweep floors

Fiz bowl of cereal

Help load dishwasher

Table 2.13 Chore Chart for 2~¥ear-Old Children(Our Behavior Chart Tean2017)

| set some examples of chores for 2r€@rold, 4~5yearold, 6-7-yearold respectively:

Toy Clean Up(2~3yearsoldrCr eat e

Yard Work (4~5 years td) - Challenge your preschooler to pick up as many small

each in a certain plag®ock, 2019).

a gbos tcoopnomaanndd tfio
children.For instance, challenge them to pick up as many toys as they can in five minutes.

During this game, children can learnstart toys by color or group them by style and how to put

Figure 2 20 Toydozer
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twigs as they can after a wind storm. Parents can ask them to help plant flowers or seeds in the


https://latitudes.org/author/behavior-chart/

garden and explain which vegetables they get to eat when the plant grows. They can continue to
help n small ways as the garden matures (pulling weeds) and learn the cycles ofRatire

2019).

Figure 2 21 Yard Work
Laundry (6~7 years old) Folding the laundry with parents can teach them how to
identify a matching pair of socks aadrtone familymember's clothes from another (Rock,

2019).

Figure 2 22 A Child is Matching Socks
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2.5 Types of Toy

2.5.1 Infant Toy

Parents Parentsare thebest developmental toy farfants. Especially during the first
threemonths,i face,touch, voicé are the bedt t ol fact, oneon-one time igmportant for
kids of all ages. The Canadian Mental He&lffsociation says spending time with parents and
grandparents helps children develop healthyestéem and setfonfidence. Feeling connected
with other family members, drknowing their family history and heritage provides a strong
foundation that encourages children and teens to explore theamorltly new things (Viau,
2017).

Rattles, Bath Toys, Stuffed Animals Sounds and textures are essential elements of
sensory deslopment. Toys like rattles and stuffed animals offer babies sensory response
activities to help develop hareye coordination, and a first understanding of the spatial
environment surrounding them. Even newborns enjoy exploring the feeling of new teRatres
toys come with a bonusbabies love playing in water (Viau, 2017).

Hand Puppets:Hand puppets are a delightful wayeiecourage interaction and
communication n even very young children. Hand puppe
learning adventes, and enhance the bonding process with parents amtpgrants (Viau,

2017).
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Figure 2.23 Hand Puppet

Cl ot h and i BBoeks vith sinBple ilm&gss: and brigtdlors accomplished
with parents6é attractive voice (Viau, 2017).
2.5.2 Toddler Toy

Sorting and Nesting Toys, Buckets, Blocks, Stacking Rings, Shape SaegePop-Up
Toys, Simple PuzzlesThese kinds of toys help kids learn to make chomederstand patterns,
solve problems and develop competence and confidéheg.can beimple toys thatequire
learning new motor skills, sequence or color recognition ordegedcoordinatiofi for example:
turning a jackin-the-box handle, or putting things in a bucket and taking them out fgein,
2017).

fiP e o pRlag Yets & Playing House ToysPlays et s wi th I ittl e fApeop
ani mals, houses and cars expand toddlerds | an
make sense of their world by imitating adult behavidrey encourage imaginative pldle

development of fine motor skills apadoblemsolving (Viau, 2017).
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Musical Toys: Musical toys encourage creativity and artistic expression, and can help
encairage a lifelong love of musi¢Viau, 2017).

Simple Board and Card Games At this age, children are beginning to learn what it
means tdake turns and play by the ruJ@mportant elements of successful social interaction.
Si mple, colorful interactive games which donbo

2017).

2.5.3 Preschooler Toy

DressUpClothes and Toys f oAknightPraeitae,me@rinéessaay o :
superhero or a fiy. When kids get into dreasgp, their imaginations grow and blossom, and
creativity is an essential part of the sttwgsed fay (Viau, 2017).

DressUp Pl ay is actually cr idpmentalifdstgrsthempor t ant
imaginative processes and allows for play without rules or scripts. Dressing up means
experimentation, fantasy and role playing. But it can also help parents and caregivers learn about
inner conflicts or difficulties a child may bemeriencing, depending on the roles they assume
and how they handle conflicts and probleotving i n t hei r A m@/iae20b7e | i eveo

Crayons, Pencils, Paints, Modeling Clay and Other Art SuppliesAlong with
encouraging the development of fine wraskills, operended creative plaiy blank paper and
crayons or paints, modelling clay, building blo¢ksncourages children to use their

imaginations, inspiring creativity and selbnfidencgViau, 2017).
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Books: Books provided the vocabulawhich is ae-appropriategncourage
communication skills and pmote imagination and literagyiau, 2017).

Dolls & Dollhouses: The world of pretend play is very important for children in the early
developmental years. It provides a chance for them to use theinatiags in realitybased
settps, and they getake tbheeifiri nd cclwadysyy dvine yitddd woir kke
go. All the while, as theyodére just being kids
new social skills and reinforcinpevabes t heyodéve | earned.

ANceEl ectri c 0 Craatoss, TraihgandcAkpdanes: Encounge
imagination and creativity.

Simple PuzzlesChoose puzzles with large piecthat are eastp-fit-togetherFrom9 to

64 piece puzzles are ideal, dependinghe aggeattention span ahdexterity of the child.
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Chapter 3 Guidelines

Based ortheliterature review, guidelines are designed to help designers incorporate the
parentchild factors into toy design.

Theseguidelines can help toy designers to chasbkat kind of parenthild toy they
want todesign based on thehoseradvantages of pareted play parentchild cooperative play
and childinitiated play. Then they can adjust the parted factors and childhitiated factors to
let the toy have betier effect of playFigure 3. 1 ighe guidelinesDue to the limited space, the
expansion of each factor is showrFigure 3. 2 and Figure 3. 3 and the specific methods will be

explained in Section 3. 4. 1 and Section 3. 4. 2.
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Select

Advantages of Play

ﬁ Parent-Led Play :

Language development

New skills and concepts

Allow higher-risk activities

Incorporate play into your family's everyday activities and chores.
Be encouraged, be praised

Sharing
Taking turns

Limit Iﬁ
s 0~6 Years Old

Factor 1:

Challenge
Increase

Factor 2:

Interest &
Study

Factor 3:

Goal &
Command

Figure 3.

N

Obeying rules
Teamwork
Negotiating

:d Parent-Child Cooperative Play

Concentration
Imagination
Creations

[ )
'K Child-Initiated Play

Emotions-control

Make friends and get along with peers
Problem-solving skills

Children learn what they do and do not enjoy
Self-aware/self-worth/ self-confident

Generally Junge

[ I

Parent-Led Play Parent-Child Child-Initiated Play
Cooperative Play
Effect of play Effect of play Effect of play-
Parent Participation 100% 75% 50% 25% + 0%
Child Participation 25% 50% 75% brrrrs 100%

Parent-Child Play

Parent-Led Factor
Parent-Led Factor + Child-Intiated Factor

Parent%= Parent € (0, 100)

Parent-Led Factors

Based on Child Development
Factor 1:

Physical/Cognitive Pre-Development
Tip: shift the tables of child development Facion
according to the development speed of different ages

(Figure 3. 11, Table 2. 2, Table 2. 6, Table 2. 10)

Based on Montessori's Sensitive Period

Sensitive Period of
Writing/Reading/Language/Grace & Courtesy/Mathematics

Factor 2:

Many
Interactions

Tip: refer to the table of attraction elements of storybooks;
checklists of grace & courtesy and mathematics
(Figure 3. 15)

Based on Piaget’s Stages of Cognitive Development

Be self-centered in sensorimotor & concrete operational stage Factor 3:

Interest

Tip: children are too self-centered to play games with rules Evocation

before 7 years old, thus it required that parents set commands to kids,
provide ways to set commands to designers
(Figure 3.22)

Child-Initiated Factors

Based on Parten’s Stages of Play

0~3 years old: solitary/onlooker/parallel play

3~6 years old: associative/cooperative play

Tip: 0~3 year-old: provide ways to develop social skills;
3~6 year-old: provide ways to develop cooperative play;
provide design elements of these 2 stages to designers
(Figure 3.29)

Based on Characteristic of Open-Ended Play
No rules; not know the start and outcome;
many ways to the end

Tip: provide ways to achieve interactions with toys
by using structure design/sales method/sensing technology
(Figure 3. 35)

Based on Montessori’s Sensitive Period

Sensitive Period of

Movement/small objects/refinement of senses/music
Tip: provide tables of design elements of

movement, small objects, refinement of senses, music
(Figure 3. 40)

1 Guidelines tmtorporate Parer@hild Factors in Toy Design
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Infant Physical Development

1 See objects 8-19 inches away but can't make out details or the full color spectrum
~ie nths | 2 Sh g his o her arms and legs
Infant Physical Development 3 Be able to support oneself on elbbows and ralse the chest while on his or her tummy
1 Inches spectrum | 4 Reach for things, with your help
e 2 her ! 5 Reach out and grasp toys.
Based on Child Development 3 Beable to support oneself on elbows and ralse the chest while on his or her tummy| 6 Sit up ~ with a little support
Physical/Cognitive Pre-Development 4 Reach for things, with your help 7 Creep on his or her tummy
rections—maybe
it i S o T A:M 5 Reach out and grasp toys & Crawl in both di even while holding something
according to the development speed of different ages 6 Sit up — with a little support 9 Catch aball if it's rolled right to him or her
(Figure 3., Table 2. 2, Table 2. 6, Table 2.10) 7 Creep on his or her tummy 10 Try walking, with hand-holding help from you
6-9months | 8 Crawl in both directions—maybe even while holding something " Stand unassisted and cruise along furniture
9 Catch a ball if t's rolled right to him or her 12 Move a toy out of the way to get to another one
10 Try walking, with hand-holding help from you
g " and crulse along fumiture
1 Move a toy out of the way to get to another one
[ Toddier Physical Development
[ &
Toddler Physical Development 115 Become a confident walker
-
s: t1syears [ 1-15 | Become a confident walker 15-2  Be on the move, walking and running
¢ 225 Build with blocks and tuck a stuffed animal into bed
152 Be on the move, walking and running 25-3_Hop, jump and climb stairs one foot at a time
":q‘s.w 225 Build with blocks and tuck a stuffed animal into bed
25-3_Hop, jump and climb stairs one foot at a time
[ Preschooler Physical Development
Preschooler Physical Development 3-4  Love to move—and even find It hard to be still
o Bl o P oo —
‘k.mx 4-s  Leam to swim, shate, dance, ski and bounce on a trampoline 5-6__ Have better coordination for more c actions
5-6__ Have better physical coordination for more complex actions
Factor 2: (—  Step Select One Interest which Need to be Stimulated by Parents' Teaching
2
(-2
Based on Montessor's Sensitive Perlod ]
Sensitive Period of 3-4 Wrtng
Lis ja-s = s Mathematics
Tip: refer to the table of attraction elements of storybooks: [s-6 a6
chechlists of grace & courtesy and mathematics
(Figure 3.15)
f—  Step 2: Refer to Design Elements that Children are Attracted by Writing/ Reading/ Language
Story Reader | Physical Cognitive Soclal-Emotional Development
Soft cloth, high contrast, bright color
\nfant chewed on, tossed,
dragged around, pulled on
to develop sensory skil
Soft and furry with lots of texture, Peek-a-boo, pop-up of
Older Infant scents and even mirrors lft-the-flap books,
books with hidden surprises!
Develop fine motor skill
Toddler Imagination, Meaitime, saying goodbye
learning and other routine activities.
ABC books, counting books, Problem-solving,
simple books about real-life
Freduone dinosaurs, tralns, trucks, animals, sharing,  friencship
insects, or construction
'~ Step 3: Refer to Additional Checklists 1 Demonstration Is the most Important technique
Additional Checklist for Grace & Courtesy 2 Role-playing Is another useful technique
3 Discussion Is effective
4 Pra ctivities y b for a home
5 Silence game Is also helpful
& Parents should always praise instead of criticize
Additional Checklist for 1 shape, and patterms
2 Ability to count verbally
3 Recognizing numerals
4 Identifying more and less of a quantity
5 Understanding one-to-one corr
(— Step t: Choose One Way to Parents’ Commands During Play
Roll the Dice Spin the Spinner Draw Lots

Based on Plaget’s Stages of Cognitive Development
B n A concete.

stage

Tip: children are too self-centered to play games with rules

before 7 years old, thus It required that parents set commands to kids,
provide ways to set commands to designers

(Figure 3.22)

= Step 2 Check if It Meets Tips for Parents’ Commands

Use clear and specific commands
Give age-appropricte instructions
Give Instructions one at a time

Keep explanations simple
Give kids time to process

Figure 3.2 The Expansion ofThree ParentLed Factors
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Based on Parten's Stages of Play

-3 years old: solitary/onlooker/parallel play

36 years old: associative/cooperative play

Tip: 0-3 year-old: provide ways to develop social skills;
3-6 year-old: provide ways to develop cooperative play:
provide design elements of these 2 stages to designers

(Figure 3. 29)

Based on Characteristic of Open-Ended Play
No rules; not know the start and outcome;
many ways to the end

Tip: provide ways to achieve Interactions with toys
by wsing structure

(Figure 3. 35)

Factor 3:

Based on Montessorf's Sensitive Perlod
Sensitive Period of
of
Tip: provide tables of design elements of
movement, small objects, refinement of senses, music
(Figure 3. 40)

Social-E | 1
Social D

(0~6 Years Old)

Design Elements

Month Infant (0-1 Years Old)

Infant Toy Design

Be comforted by gentle rocking
and

“ul @ o-amonth

Laugh, squirm and squeal with delight

Love peck-a-boo and pet-a-ccha

Recognize Mommy, and be Interested in other faces

Smile back at others

1
2
3
4

A&s-«mm 5 Smile at other bables—and his own reflection
6
7
6~9months | 8
9

10 Enjoy games like peek-a-boo
Babble with Inflections of actual language
Mimic others’ actions, like talking on the phone

Mirror

Have Sound

Year Toddler (1~3 Vears Old)

Toddler Toy Design

A{ 1-15pears | 1-15  Show affection with hugs, kisses, smiles and pats
¢

1.5-2 Express a range of moods, from joy to frustration to jealousy

_x 15-3years | 2-2.5 B
2.5-3_Enjoy mimicking the actions of others

Pretend things
Year Preschooler (3-6 Years Old) Preschooler Toy Design
3-a  Like to dress up e e Role-play, dress-up clothes|
’ﬁ. 3-6years | a-5 Begin to grasp le have different Sharing
5-6  Develop stronger friendships, empathy developed Take turns, cooperate

Ways to Apply Many Interactions during Play

Interactions based on structure
Modularity
Transformation
Interactions based on sales
Expansion Set
based on sensing
Light sensor «—— Eyes

Gas sensor «———— Nose

Sensor +— Acoustic sensor «—s Ears People
Taste sensor «——— Mouth
Touch sensor +——— Hands

Step 1: Select One Spontaneous Interest which can be Attracted by Toys

Movement
o
ja-a Refinement
la-s | of the Senses Matt
ls-| 35 a-6
Step 2: Select corresponding design points
—  Small Object
Outdoor Life Toy
Insects, pebbles, spot on father's tie, brick, model aminal,
stones and grass a speck of lint on the carpet puzzle, fishing game,
stick game
Action
pinch, pick up, put in mouth, smell, taste, observe, match, pile up, balance, align, sort I
Interest point
observe nature, details parents, bright color,
explore new things home decoration, high contrast, animals
love different texture surounding environment hand-eye coordination
Requirement
[ safe, nontoxic, not easy to lose, I
= Movement
Grasping Touching Turning Crawling Walking
ring, handle, button, texture,  rattle, music  walker play tunnel, walking toy,
cord, squeeze, tectile toy, rubber bouncing chair crawl rollerbar,  push and pull
bell, circle, hang wheeled toy
Requirement

[ easy to take, safe, nontoxic, stimulate senses, smooth and rounded

—  Refinement of the Senses
Sight Hearing Smell Taste Touch
bright, contrast  music, keyboard  nontoxic biteable rounded, smooth,
primary colors,  mallet shapes,
drawing loud speaker, modeling clay
Requirement

[ Follow cognitive development; mix multiple senses at the same time

— Music
Singing Lis i Action
microphone, loud speaker, mallet, drum, biteable

singing doll, button to switch  play the instrument
melody, rhythm dance with music
Shape

[ shape of music instrument & action figure ]
Requirement

[ cheertul: hearing protetion: |
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Step 1(Age Range Limitation): As Figure 34 shows, the first step iso choosethe
targetuses betweerzeroandsix years oldAs it is mentioned in Chapter 2pompared with other
age rangegeroto six years old is a period that is more suitable to use patelat toys to
cultivate parenthild relationshipThus paentchild toy designeshould limit the target users
within 0~6 years oldHowever,designergan choose whatever age ramngeequired For

example, designers can choose 2~4 years old addhget users.
Limit
Designers ——0~6 Years Old

Figure 3.4 Step lof Guidelines
Step 2(Choice of Advantagek As Figure 3.5 shows, the second step fie providethe
advantages of parefed play parentchild cooperative play and chiditiated playto let
designesselectwhat types of play they want to desigrcording to the result dhechosen

advantagg designes can decide on which type of parehild play they want to design.

Advantages of Play

Language development

Neuw skills and concepts
ﬁ Parent-Led Play i Allow higher-risk activities

Incorporate play into your family's everyday activities and chores.

Be encouraged, be praised
Sharing
Limit |—| Select Taking turns
Designers 0~6 Years Old| . Parent-Child Cooperative Play Obeying rules
- Teamwork
Negotiating
Concentration
Imagination
. Creations
. - Emotions-control
'K Chikd-inkioted Play h‘ Make friends and get along with peers

Problem-solving skills
Children learn what they do and do not enjoy
Self-aware/self-worth/ self-confident

Generally Junge

Parent-Led Play Parent-Child Child-Initiated Play
Cooperative Play

Effect of play Effect of play Effect of play-
Z‘— Parent |—A Parents &— Farent

T00% 0% o

Figure 3.5 Step 1 &Step2 of Guidelines
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Step 3(Parent-Led & Child -Initiate d Factors Adjustment): As Figure 3.6 shows,
after the designer has decided on whigbe of play they wanb designthe third step is that

they can adjustie parerted factors and chiléhitiated factorsthey want to apply.

Advantages of Play

Language development

New skills and concepts
Parent-Led Play i Allow higher-risk activities

Incorporate play into your family's everyday activities and chores.
Be encouraged, be praised

Sharing

Limit [—————]  Select Taking tum:
Designers 0~6 Years Old ﬂ Parent-Child Cooperative Play ]& obelyi?murulzs

Teamwork
Negotiating

Concentration
Imagination
Creations

[
. -, Emotions-control
« Child-Initiated Play & Make friends and get along with peers

Problem-solving skills
Children learn what they do and do not enjoy
Self-aware/self-worth/ self-confident

Generally Junge

Parent-Led Play Parent-Child Child-Initiated Play
Cooperative Play

Effect of play. Effect of play Effect of play
1
i

aaaaa Parent Parent®

Tom e E3 %

Parent Participation 100% rrrert 75% 50% 25% . 0%

Child Participation 0% . 25% 50% 75% b 100%

Figure 3.6 Stepl,Step 2& Step 3of Guidelines
Step 4(Percentage Parerd_ed Decision: As Figure 3.7 shows, the fourth step is that
designes decide on the paré¥tifor the parenthild toyand choose theorrespondingrumber of
parentled factors and theorresponding number of childitiated factors.Designes can choose
whatever pareried factors and whatever childitiated factars they want to achieve the ratios

they anticipate.
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Step4 includes3 Parent-Led Factors (Challenge Increasénterest and StudyGoal &

Commangland3 Child-Initiated F actors (Social Much Interaction with ToysIinterest

Evocatior) to decide on the eqtian; How each factor is derived and what the desigvikrdo

after selectingne of the factorwill be explained in detalil

Factor 1:

Challenge
Increase

Factor 2:

Interest &
Study

Factor 3:

Goal &
Command

Parent-Led Factor

Parent9o= Parent € (0, 100)

Parent-Led Factor + Child-Intiated Factor

Parent-Led Factors

Based on Child Development
Physical/Cognitive Pre-Development

Tip: shift the tables of child development
according to the development speed of different ages
(Figure 3. 11, Table 2. 2, Table 2. 6, Table 2. 10)

Based on Montessori’s Sensitive Period
Sensitive Period of
Writing/Reading/Language/Grace & Courtesy/Mathematics

Tip: refer to the table of attraction elements of storybooks;
checklists of grace & courtesy and mathematics
(Figure 3. 15)

Based on Piaget's Stages of Cognitive Development
Be self-centered in sensorimotor & concrete operational stage

Tip: children are too self-centered to play games with rules

before 7 years old, thus it required that parents set commands to Rids,

provide ways to set commands to designers
(Figure 3. 22)

Factor 1:

Social
Factor

Factor 2:

Many

Interactions

Factor 3:

Interest

Evocation

Child-Initiated Factors

Based on Parten’s Stages of Play

0~3 years old: solitary/onlooker/parallel play

3~6 years old: associative/cooperative play

Tip: 0~3 year-old: provide ways to develop social skills;
3~6 year-old: provide ways to develop cooperative play;
provide design elements of these 2 stages to designers
(Figure 3. 29)

Based on Characteristic of Open-Ended Play
No rules; not know the start and outcome;
many ways to the end

Tip: provide ways to achieve interactions with toys
by using structure design/sales method/sensing technology
(Figure 3. 35)

Based on Montessori's Sensitive Period

Sensitive Period of

Movement/small objects/refinement of senses/music
Tip: provide tables of design elements of

movement, small objects, refinement of senses, music
(Figure 3. 40)

Figure 3.7 Step 4of Guidelines

3.1Step 1(Age Range Limitation)

In Step 1designerslecide on the agange for the paresthild toy.
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From theresearch on the parechild relationshipd ur i ng pe o,P43gedrsold i f et i
is the period to set up security. During this time the child and the parents will generate a
powerful attachmenit 3~6 years old, children are genengticharacteristicthat will be present
for their whole life thus a good paremhild relationship is very important for the clélc
developmentBetween6~12years otl, with the characteristics have generated at this e,
with the addition of pesrand teaching, children become detadinech their parentsFrom
12~18 years old, children enter pubegggdit is hard to develop panéchild relationshigor a
variety reasond-rom18~25 yars, their relationship recoveAfter 25 years old, thegive back
to their parentsAccording to this informatiorfigure 3.8 is createdo describe the development

stage of parenthild relationshign theliterature review

Parent-Child Relationship

4 Dependent Intimate  Detached

Recovered

o 15 3 6 12 18 25 Age

Figure 3 8 The Development Stage of Par&tiild Relationship

Finally, according to th above researchpmpared with other ageangesO to 6 years old
is aperiod that is more suitable to use pa@mtd toysto culivate parentchild relationship

Designers can subdivide age ranges according itorteed. They can subdivide into
infant period(0~1 years old)toddler period2~3 years old)preschooleperiod (3~6 years old).

They can subdivide in other ways as longhesrange isvithin 0~6 years old.
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3.2 Step 2(Choice of Advantages)

The second step e providetheadvantage of parered play parerichild cooperative
play and childinitiated play to let designer select what types of play they want to design.
According to the result adhechosen advantagedesigners can decide on which type of parent
child play they wanto design. Here, a table of advantages of three kinds of paridiplayare

createdDesigners can choose what kind of advantages they anticipate theo hayse

Advantages

Language development

New skills and concepts
Parent-Led Play i Allow higher-risk activities

Incorporate play into your family's everyday activities and chores.
Be encouraged, be praised

Sharing
[ ] . . Taking turns
D Parent-Child Cooperative Play Obeying rules
Teamwork
Negotiating

Concentration
Imagination
Creations

D
; - Emotions-control
’K Child-initictad Pley k’ Make friends and get along with peers

Problem-solving skills
Children learn what they do and do not enjoy
Self-aware/self-worth/ self-confident

Table 3. 1Advantages of Three Kinds of Par&thild Play

3.3 Step 3(Parent-Led & Chil d-Initiate d Factors Adjustment)

There are three types of play. They are palexhtparentchild cooperative play, chid
initiated play. To the extremehe parented play has 100% of pareletd factors and 0% of
child-initiated factor. Also to the extree the childinitiated play has 0% of pareséd factor and
100% of childinitiated factors.The parentchild cooperativelay has 50% of parered factors
and childinitiated factors.Within the range of dotted lines belong to pafemitd play. Parent

led parenchild play, parenthild cooperative playandchild-initiated parentchild have their
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spectra respectivelyzor example, if designers select 4 advantages of pe@mpiay, 2
advantages of parenhild cooperative play and 1 advantage of chiitiated play designers
should apply more parefed factors to control the parepercentage between 50% and 100%
(not including 50% and 100%)

Parent-Child Factor

M 1
Free Limitation Freedom
Parent Participation Child Participation

— Parent-Led Play 100% 0%

— Parent > Child Play 4» 75% 25%

Parent-Child : C :
_ng;:rati\:e Play A 50% E— 50% Parent-Child
: C Play
— Child>Parent Play | 25% 75%
L Child-Initiated Play ot T T s

Figure 3.9 Spectra of Parerthild Play
Parent-L ed Parent-Child Play: The red area@elongs to pareried paentchild play
whose parenpercentages more than 50% (not inclualy 50%)andless than 100% (not
including 100%).The designer can judge whether the expettigthelongs to the red area
according to the chosen advantagesaujdst the parered factas and childinitiated factors
relatively freely
Parent-Child CooperativePlay: The yellow area belongs to parefiild cooperative

playwhose parenpercentagés around50% The designer can judge whether the expetigd
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belongs to thgellow areaacwrding to the chosen advantages and adjust the garkfactors
and childinitiated factors relatively freely. If there are some advantages of peémay
besides advantages of parehtld cooperative play, designers caakethe parentchild
coopeative playmoreparentled; or if there are some advantages of childiated play besides
advantages of parenhild cooperative play, designers can make the pataltt cooperative
play more childinitiated. But it is stillregarded as parewphild cogperative play. It is important
to note that parerthild cooperative play is different from cooperative play with otHeasent
child cooperative plagan start frontheinfancy period.Babies begin to engage in baakd
forth interactions- the buildingblocks to cooperatios at araundsix to ninemonths(National
Research Council, 2019)r. Loebenberg (2013) suggests takihig opportunity to encourage
turntaking asa parenplays with the child, playing backandforth games, such as peekaboo and
pat-a-cake.

Child-Initiated Parent-Child Play: Thebluearea belongs tohild-initiated parentchild
playwhose parenpercentagés morethan 0% (not incluishg 0%) andlessthan 50% (not
including 50%).The designer can judge whether the expetdgtelorgs to thebluearea
according to the chosen advantages and adjust the qedidattors and chikéhitiated factors
relatively freely.

Fourexampls areusedto explain how to use that spectratmove (Figure 3) when the

designer iglesigninga parenthild toy.
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Designer A:Designer A wants to design a parehild storybook (story book belongs to
parentled play) He or she caslide down to reduce pareted factos toadd childinitiated
factors to make storypookbecome a paresthild product

Desgner B: Designer Bvants to design a pareohild operrended gaméopenended
game belongs to chiphitiated play). He or she cadide up to add pareréd factosto reduce
child-initiated factos tomakethe operended gambecomea parentchild game

DesignerC: Designer C wants to desi@ parented parentchild cooperative gameé-e
or she caraddmoreparentled factos thanchild-initiated factors to achievea parentled parent
child cooperative game

DesignerD: Designer Dwants to desig achild-initiated cooperative gameHe or she
canaddmorechild-initiated factors than pareted factors to achievachild-initiated parent
child cooperative game.

3.4 Step 4(Decision onParent Percentage
After designes havedecided on whiclype of play hey want to design, they can adjust

the parerted factors and chiléhitiated factorsaccording tahe equation.

Darentose Parent-Led Factor Parent € (0,100)
arentto= Parent-Led Factor + Child-Intiated Factor aren ’

Figure 3.10 Equation of ParerChild Play

Designers can get the exact paanthey want by choosing ratios of paréed factors
andchild-initiated factors.For exampleif a designewantto have25% parented factors to

parentchild play,the designecan choos&hatever one of pareted factorsandwhatever three
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of child-initiated factos to make the tas 1:4.How each factor is deted and what the designer
will do after selecting one of the factors will be explained in detadlection 34. 1 and Section

3.4.2.
3.4.1 Parent-Led Factors

3.4.1.1 PareriLed Factor 1 (Challenge Increase):

Parentled Factorl is concludedbased onwo aspect from theliterature reviewthat is
advantages of parefed play and child developmeiiiirstly, advantages of pareted playare
listed. Ithas many advantages that chilitiated play cannot replac8econdly, tables of child
development@ listed andome relations betweevantages of pareted playand child
physical and cognitive developmeare found After listing theséwo aspecs, the methoavill be
shown to designetsowto useparentledFactor 1 (Challenge Increaséjheychoose it.
3.4.1.1.1Derivation Processof Parent-Led Factor 1 (Challenge Increase)
3.41.1.1.1Advantages of PareniLed Play

There are three advantages of Pataatt Play, they are:

It allows higherrisk activities

It enables children to learn new skills drconcepts

It helpslanguage development

In conclusionparentled factorscanbe addednto parentchild toy if designersncreag

the challenge of the toy.
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3.4.1.1.1.2 Child Development

The advantages of pareietd play correspond to the child physieald cognitive
development. Firstly, paretgd play allows higherisk activities. The activities here mainly
refer to physical activities. So, the first advantage has some relations with child physical
developmentSecondly, parered play enableshildren b learn new skills and concefsd
helpsc h i | dangeag® developmergo, thesecond and thirddvantage havesome relations
with child cognitivedevelopmentAs a result, dsigners can increase the challenge of toys by
shifting the table of thehild physical and cognitive development. $ection 23, many tables of
childrenphysical and cognitivdevelopmenhave beemade so designers can use those tables

As theTable 3.2 shows when infants are 10 months old, they can try walking witldhan
holding help from parent#s a resultif designers want to design a parehtild toyfor infants
younger thari0 montrs old, they can put factors of walking into toy deslgtause children can
challenge higherisk activities with the help of parerascording tahe firstadvantage of

parentled play

Infant Physical Development
See objects 8-19 inches away but can't make out details or the full color spectrum

o~-3months Show excitement by waving his or her arms and legs

Be able to support oneself on elbows and raise the chest while on his or her tummy

Reach for things, with your help
Reach out and grasp toys
Sit up — with a little support

Creep on his or her tummy

® .
280 3~6months

Crawl in both directions—maybe even while holding something
Catch a ball if it's rolled right to him or her
10 Try walking, with hand-holding help from you

6~9months

v 0 N o bW N =

~2months| 11 Stand unassisted and cruise along furniture
rad L 12 Move a toy out of the way to get to another one

Table 3. 2 Infant Physical Developmé&RtsherPrice, n.d.)
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As theTable 3.3 shows, when infants are 11 months old, they can understand that
smaller objects fit in larger oneAs a resultif desigrers want to design a parettiild toy for
infantsyounger than 11 months glthey can put factors of volume sensing ability into toy
designbecause children can learn new concepts with the help of parents according to the second

and third advantages of rgatled play.

Infant Cognitive Development
1 Mimic simple facial expressions and, when someone speaks to her, looks intently
o-3months | 2 Learn that one event follows another
3 Know if something is familiar to her
4  Recognize familiar faces and take an interest in others
M{ 3~6months | 5 Be able to "multitask”—eg: babbling and reaching for something at the same time
6 Look for something that drops
7 Understand “in and out”
6~9months | 8  Start to connect two behaviors together
9  Use deliberate gestures, like waving bye-bye or lifting arms to say, “Pick me up!”
10 Anticipate the “surprise” phrase in favorite children's songs
> 9~12months| 11 Understand that smaller objects fit in larger ones
"‘S’P 12 Understand much of what you say

Table 3. 3 Infant Cognitive DevelopmdiisherPrice, n.d.)

All the tables of infant, toddler and preschooler physical and cognitive developraent

be applied in this way.
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3.4.1.1.2 Using Method with Parent.ed Factor 1 (Challenge Increasg

Asaresulparentt ed Factor 1 i s ¢ onc.lfdedignerschmseiic hal |
this factor, they can increase the challenge ofdized add the paresied factorinto toy design.
As Figure 3. 1khows, thanethod is to shift the table of yéical and cognitive development

according to the neeaf design

Infant Physical Development
1 See objects 8-19 inches away but can't make out details or the full color spectrum
o-3months | 2 Show excitement by waving his or her arms and legs
Factor 1: Infant Physical Development 3 Be able to support oneself on elbows and raise the chest while on his or her tummy
Challenge 1 See objects 8-19 inches away but can't make out details or the full color spectrum | 4 Reach for things, with your help
Inorecs o~3months [ 2 Show excitement by waving his or her arms and legs 5 Reach out and grasp toys
Based on Child Development 3 Beable to support oneself on elbows and raise the chest while on his or her tummy| 6  Sit up — with a little support
Physical/Cognitive Pre-Development 4 Reach for things, with your help 7 Creep on his or her tummy
Tips shift the tables of child development ;ﬂ:. 3-6months | 5 Reach out and grasp toys 8  Crawl in both directions—maybe even while holding something
according to the development speed of different ages 6 Sit up — with allittle support 9 Catch aball if it’s rolled right to him or her
(Figure 3. 11, Table 2. 2, Table 2. 6, Table 2.10) 7 Creep on his or her tummy 10 Try walking, with hand-holding help from you
6~9months | 8  Crawl in both directions—maybe even while holding something 1 Stand unassisted and cruise along furniture
9  Catch a ball if it's rolled right to him or her 12 Move a toy out of the way to get to another one
10 Try walking, with hand-holding help from you
""i 9~12months| 11 Stand unassisted and cruise along furniture
L 12 Move a toy out of the way to get to another one
I Toddler Physical Development
=
Toddler Physical Development 115 Become a confident walker
e
£ 1syears [1-15  Become a confident walker 15-2  Be on the move, walking and running
‘L 2~2.5 Build with blocks and tuck a stuffed animal into bed
c 15~2 Be on the move, walking and running 2.5-3 Hop, jump and climb stairs one foot at a time
(» 15~3years | 2~2.5 Build with blocks and tuck a stuffed animal into bed
4....‘\. 2.5~3 Hop, jump and climb stairs one foot at a time
Preschooler Physical Development
Preschooler Physical Development 3-4 Love to move—and even find it hard to be still!
3 3~4 Love to move—and even find it hard to be still! a4-5 Learn to swim, skate, dance, ski and bounce on a trampoline
‘K ° 3-6years 4-5 Learn to swim, skate, dance, ski and bounce on a trampoline 56 Have better physical coordination for more complex actions
v 5~6 Have better physical coordination for more complex actions

Figure 3.11 Waysto UseParentLed Factor 1
For example, if designers want to design a pachiitl toy for three to skmonthold
infants, they can shift the table of physical and cogaitievelopment by three months and check
the development stage of six to nimenth-old infants on the table to increase the challenge of
the toy.How many monthdesigners should move forwareljuiresdesigners to decide based on

the specific types of t@yand the specific age range of target users (children). Usually, the
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youngerthe child, thegreater the change. Thus fra®roto six years old, the shift of the child
development should go frolessto more
Also, designes should design the challengeg by step so that parents can adjust the
challenge fochildrenaccording taheir reaction and acceptabilibhs Figure 3.12 shows. The
first column is the actual montf the child. Designers can shift the infant developmerdriay
month,two months o threemonths according to specific demahtbwever, it is worth noting if
designers choode shift the development kiireemonths, designers had better provide the-step
by-step challenge so that parents can control the challertgetofy accordingtdk i d s 6 r eact i ¢

and acceptability during the plagecause infant has individual differences, some infants can

acceptashift bythreemont hs whil e ot hers canot. Parents a
child play.
3 Month?
2 MonthT 1 See objects 8-19 inches away but can’t make out details or the full color spectrum
1 Month? 1 2 Show excitement by waving his or her arms and legs
Actual Month 1 2 3 Be able to support oneself on elbows and raise the chest while on his or her tummy

1 2 3 4 Reach for things, with your help

2 3 4 5 Reach out and grasp toys

3 4 5 6 Sit up — with a little support

Figure 3.12 Challenge Increase afifant Toys
3.4.1.2 ParertlLed Factor 2 (Edutainment/ Interest and Study):
Parentled Factor2 is concluded based dive aspect fromtheliterature review, that is,
Mont essor i 06 ed d8sggmelements that chideen are attracted by stwoikd
checklists ofgrace and courtesghecklists oimathematicea n d P i a g eftCdgsitiveést a g e s

DevelopmentFirstty, chi |l drends sensitive period of | ear
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Reading, Language, Grace & Courtesy, Mathematlishneedtdbb e st i mul ated by p
teachingare listed Secondly story books for different agare been studied, becausesia good
example to incorporate parend t eistaphrentcigld productsThe design elementse
summarized in the form of the tabl@esigners can findlemens to attract children to leakina
this table Thirdly, checklists of grace and courtesy will be shown to designers if they choose
grace and courtesy as attractibourthly, checklists oimathematicsvill be shown to designsr
if they choose mathematics at$raction Fifthly, the first two stages of cognitive development
are listedo check if it meets child developmenffter listing thesdive aspecs, the method will
be shown to designers howuseparentled Factor2 (Eduainment/ Interest and Study) if they
choose it.
3.4.12.1 Derivation Processof Parent-Led Factor 2 (Edutainment/ Interest and Study)
341211Mont essori 6s Sensitive Period
Montessori sensitive periods refer to a period of time when a child's interestcused
on developing a particular skill or knowledge area. Maria Montef&dti3)describes as the
child's absorbent mind, birth to agea§,when most sensitive periods occur. This is exactly in
line with my preset parenthild toy age rangél here are fiventeresswhi ch needl parent
to activatethe interest of children. They are sensitive pexmfd/Nriting, Reading, Language,

Mathematics, Grace & Courtesy
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Writing (3~4 Years Old) - Fascination with the attempt to reproduce letters andbeusn
with pencil or pen and paper. Montessori discovered that writing precedes reading (Montessori,
2013).

Reading (3~5 Years Old)} Spontaneous interest in the symbolic representations of the
sounds of each letter and in the formation of words (Monte&#3).

Language (0~6 Years Old} Use of words to communicate: a progression from babble
to words to phrases to sentences, with a continuously expanding vocabulary and comprehension
(Montessori, 2013).

Grace & Courtesy (2~6 Years Old) Imitation of polte and considerate behavior lead
to an internalization of these qualities into the personality (Montessori, 2013).

Mathematics (4~6 Years Old) Formation of the concepts of quantity and operations
from the uses of concrete material aids (Montessori, 2013

As Table 34 shows, the age spans @fe different sensitive periodsre marked
Desigrers can choose one of the intesemtcording to the according to the age range of the

target usersways to teach children to leawill be explainedespectivel next

Writing
3~4 Reading | Grace & Courtesy
35 2~6

Mathematics
4~6

Table 3. 4 Sensitive Perisdf Language, Writing, Reading, Grace & Courtesy, Mathematics
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3.4.1.2.1.2 Design Elementghat Children are Attracted by Story Books

Story books for different ages are been studied, because it is a good example to
incorporate parented factors into parenthild products. Story books are divided into infant,
older infant, toddler, preschooler storyolis and the specific attractiom children with different
ages are been summarized in the form of the table inordentodoude attracti on t C
teaching (writing, reading, languaggace & courtesy, mathematics).

Books for Infants:

Sensory Developmen(Cognitive Development): Books with blaghdwhite designs or
with bright colors and highly contrasting imagesuld make it easier for infante focus as
c hi | cyeggnodv stronger (Nemours, n.d.).

Fine Motor Skill (Physical Developmentgoft vinyl or cloth booksare oneghatinfants
can use in the bath. Books should be durable since they are chewed ongdtagggdl around

and pulled on (Nemours, n.d.).

Figure 3. B Cloth Book

Books for Older Infants:
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SociatEmotional Development:Older babies enjoy peekboo, popup or lift-the-flap

books, as well as books with hidden surprises (Nemours, n.d.).

Figure 3.14 Lift-The-Flap Story Book

Sensory Developmen(Cognitive Development): They like books that are soft and furry
with lots of texture, scents and even mirrors (Nemours, n.d.).

Books for Toddlers(1~3 Years Old):

Imagination (Cognitive Development)foddless like small sturdy board books with a
few or no words on the page. Books with no words allow children to make up their own stories
and develop their imaginatioNNémours n.d.).

Learning (Cognitive Development): Concept books launch topics like aninedings,
colors, numbers, shapes and letters. Predictable text, rhymes and stories with funny sounding
words are all fun to read (Nemours, n.d.).

SociatEmotional Development:Booksshould beabout familiar and comforting things
like mealtime, saying goo@bk and other routine activities (Nemours, n.d.).

Books for Preschoolerg3~6 Years Old):

SociatEmotional Development:Booksshould be selectetiat promote imagination and

solve problems in a creative way. Young children enjoy books abotlifeeeifcumstances that
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mirror their concerns. They enjoy stories about going to school, playing with friends and sharing
with others (Nemours, n.d.).
Cognitive Development:ABC books, counting books and simple information books
about dinosaurs, trains, trucks, anispansects, geography or constructalhpromote cognitive
developmentA soothing bedtime story for sweet dreams is always a nice way to end the day.
Table 35 is createdo summarize thdesignelementsf story bools based on the above

information Designers can refer tbwhen they selegtarentled Factor 2 (Interest and Study)

Story Reader | Physical Development| Cognitive Development Social-Emotional Development

high contrast color, bright color
Infant soft, gentle,durable, edible
five senses stimulation

soft, gentle peek-a-boo, pop-up or lift-the-flap,
Older Infant with scents, with hidden surprises
with mirrors
develop fine motor skill
Toddler imagination, routine activities
learning words, about mealtime, saying goodbye

with funny sounding words

ABC books, counting books, problem-solving,,
simple information books real-life circumstances,
about dinosaurs, trains, trucks, animals, |  sharing, friendship
insects, geography, construction

Preschooler

Table 3.5 Design Eemens that Children are Attractdsy Story Books
For example, @ Table 35 shows, duringtheinfancy period,infants are easily attracted
by contrating colors, thus designers should design pachiltl toy with high contrast colors
Because infants like to chew on, toss, drag around and pull on anything, designers should design
parentchild toy durable, edible. For another example, because todikerstbry books with a

few or no words on the page, thus designers should design-philénioys which can leave
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spaceto held e v e | o p imaginadtobrt BesidesGable3. 5 checklistof grace & courtesy

and mathematics are provided nexdekignes mathematics and gra&ecourtesyas attraction.

3.4.1.2.1.3Checklists of Grace & Courtesy

Besides refeimg to Table 35, designerslsoneed to pay attenticio otheraspecs if
designers choose graaedcourtesy asttraction.From the Montessori ntleod ofeducation,
there are a numbef techniques that a parent or teacher can use in teaching children social
graces. Methods are as follo{@hitwood, 2015)

Firstly, demonstrationis the most important techniq@€hitwood, 2015).

Secondlyrole-playing is another useful techniq€hitwood, 2015).

Thirdly, discussioni s ef fecti ve. For example, parents
accidentally bump into someone? Par ent s can make a discussion
adding a silly twist tat (Chitwood, 2015).

Fourthly, practical-life activities can easily be prepared for a ho(@hitwood, 2015).

Fifthly, silence gamas also helpful, for example, parents can begin silence game by
seeing who can sit the stillg&€hitwood, 2015).

Sixthly, paents should alwaysraise instead of critize (Chitwood, 2015).

In concluson, role-play based ormractical-life activities is attraction to grace and
courtesylIf designers incorporate it into plagarning grace and caesywill become a natal
andfun processDesigners can refer to regulation of role play if they choose gradeourtesy

asattraction
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3.4.1.2.1.4Checklists ofMathematics

Besides refeimg to Table 35, designerslsoneed to pay attenticio otheraspecs if
theychoose matheatics asttraction.Beforechildrenstart schooltheydevelop an
understanding of addition and subtraction through everyday intergdtiossdesigners should
learn what informal activities give children a head start when they start learning matbah sch
Children will study early mathematical concepts and skills in thednadewhich includes
(Bowman et al., 2001)

Understanding size, shape, and patterns

Ability to count verbally (first forward, then backward)

Recognizing numerals

Identifying moreand less of a quantity

Understanding onto-one correspondence (i.e., matching sets, or knowing which group
has four and which has five)

National Association for the Education of Young Child saichigh-quality mathematics
education fothreeto six-yearold children, teachers amérens should

Firsty, @ hance c hi linderegtin dahematics and thdir disposition to use it
to make sense of their physical and social wdiNtgional Association for the Education of
Young Child, 2010).

Secondlypr ovi de f or c sustdnedinteracios with keyenpathematdtal

ideas (National Association for the Education of Young Child, 2010).
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Thirdly, integrate mathematics with other activitiesand other activities with
mathematicgNational Association for the Education of Young Child1@pD

In conclusiondesignershoulde nhance chil drends natur al I N
combining education witfun activitiesby referringto Table 35, and pr ovi de f or <chi
sustained interaction with mathemati€s be specifictoys shouldhdp childrenunderstand
size, shape, and patteyaevelop ability to count verbatlyecognize numeralsdentify more
and less of a quantitynderstand onto-one correspondendefore children enter primary

school

3.41.215P i a gStagds sf Cognitve Development

Piagetds Stages of cognit i sremedteneaghimip ment (
order to double check if it meets child cognitive development.

Stage 1: Sensorimotor Stage (0~2years)

During this initialphase of developmenthildren utilize skills and abilities they were
born with (such as looking, sucking, grasping, and listening) to learn more about the
environment. In other words, theypetience the world and gain knowledge through their senses
and motor movements.

Stage 2: Preoperational Stage (2~7years)

During the preoperational stage, children also become increasingly adept at using
symbols, as evidenced by the increase in playingegténding. For example, a child is able to

use an object to represent something else, such as pretending a broom is a horse.
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3.4.1.2.2 Using Method with Parent.ed Factor 2 (Edutainment/ Interest and Study)
As a resulparentled Facto?is concludedaB at t r acti on and studyo.

this factor,theycan nc or por at e p atoysesignto@ddthe paceted factprinton t o

toy designThemethod is tdet designerghoose one of the aspects that attracts children firstly

(Writing, Reading, Language, Grace & Courtesy, Mathemadiodyefer to Table 3.50 find out

ways to attract children to follow parentsoé t
In addition,Mathematicsgraceandcourtesy have some additiortdieckliss to follow.

Finally, designersisouldcheck iftme et s Pi aget 0 s deSdopnert firthotd sixc o gni t

years old)Figure 3. 15s the specific method.
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Factor 2: — Step 1: Select One Interest which Need to be Stimulated by Parents’ Teaching
Interest &

Study

Based on Montessori’s Sensitive Period

Sensitive Period of

- 3 X Reading &
Writing/Reading/Language/Grace & Courtesy/Mathematics s Grace Z?thesy T

46

Tip: refer to the table of attraction elements of storybooks;
checklists of grace & courtesy and mathematics

(Figure 3. 15)
—  Step 2: Refer to Design Elements that Children are Attracted by Writing/ Reading/ Language

Story Reader Physical Development Cognitive Development Social-Emotional Development

Soft cloth, high contrast, bright color

Infant chewed on, tossed,
dragged around, pulled on
to develop sensory skill
Soft and furry with lots of texture, Peek-a-boo, pop-up or

Older Infant scents and even mirrors lift-the-flap books,

books with hidden surprises|
Develop fine motor skill

Toddler Imagination, Mealtime, saying goodbye
learning and other routine activities.
ABC books, counting books, Problem-solving,

Praschocler simple information books about real-life circumstances,
dinosaurs, trains, trucks, animals, sharing,  friendship
insects, geography or construction

— Step 3: Refer to Additional Checklists 1 Demonstration is the most important technique
Additional Checklist for Grace & Courtesy 2 Role-playing is another useful technique
3 Discussion is effective
4 Practical-life activities can easily be prepared for a home
5 Silence game is also helpful
6 Parents should always praise instead of criticize
Additional Checklist for Mathematics 1 Understanding size, shape, and patterns

2 Ability to count verbally

3 Recognizing numerals

4 Identifying more and less of a quantity

5 Understanding one-to-one correspondence

Figure 3. 18Nays toUseParentLed Factor 2 (Edutainment/ Interest and Study)
For example, n terms of reading @~5years old): If designershoose reading as
attraction, theyshouldtarget children fronthreeto five years oldAs Table 3. 5shows the toy
needs space to acti vat eys chiddreh alerattraciedsto roume gi nat i o
activities. Thesareboth importantlesignelemens which designers can apply to the parent
child toy design. Finallydesigners shouldheck if it meets cognitive developméram threeto

five years old.
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For example, n terms of grace and courtesy (2~6 years oldlf designers choose
graceandcourtesy asttraction, they should target children froawo to six years old. Table &
showsthatchildren like learmg wording. It also sgs, children are attracteloly grace of
meatime or saying goodbye. Also ghecklists d Grace andCourtesy role-play is a good
approach to teach grace and courtesy with fun. These are all importantelesigns designers
can apply to the paregtild toy design. Finallydesigners shouldheck if it meet®® i aget 6 s
cognitive developmerftom two to sixyears oldAs Figure 3. 6 shows, Laugh & Learn®
Servin' Up Fun Food Truck is a good example to apply to the above eéésngens (learning

words, mealtime, rolplay).

Figure 3.  Laugh & Learn® Servin' Up Fun Food Truck
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