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The purpose of Ëhls study lras (l) to deÈermine Èhe cloÊhing
fasËeners preschool chlldren could manipul-aËe at six monlh age
intervals from 24 to 54 months, (2) to determine Íf sex, fastener
size, and vertícal position of the fastener influenced Èhe fastening
abllity of ch11dren, and (3) to reeonmend crothing fasleners which
would facilÍtate Índependent dïessíng., One hundred, thlrÈy_two
children from licensed .ttinnipeg 

day care cenËers were timed, to Ehe
tenth of a second, while closing and opening vests with 1 cm butEons,
2 cm butEons, hanmer-on snaps¡ hook and loop fastenexs (Velcro),
conventÍonal zippers, and. large separating zippers, The results índi_
cated thâÈ age sígnÍficantly affected the chÍldrenrs ability to manr_
puLate fasteners, thaÈ sex affected chlld.ren,s buËtoning abil-ítÍes,
that fasËener size affected boysr unbuËtoning abifities, and ÈhaË
fastener position only affected children who were developing fasÊening
skílls. SÈatisËica1 caLculaÈíons indicated the age ranges when gOZ

of normal child.ren learn to manipulate each fasËener. Fasteners,
whích 75% of the children in each age Level coul-d. manipulate, v/ere
recornmended for self_help clothing.

a



ACKNOhT-EDGEMENT S

I would 1íke to thânk Ëhose who guíded, aided, or cooperated in

my research and thesis writing, My thesis committee, G. A. Gonzales,

Dr. L. M. Brockman, and E. E. Shannon, provided consËructíve criti-

cism and suggestions. Don Sabourin provided staËistical advíee,

Kerry Dangerfield provided computer programming assístance, and

Barbatra Liddle and Gerry Dyck provided the necessary child care. In

addition, many Winnipeg day care centeïs, parents, and children parti-

cipated in the fasÈener manipulative tesÈing.

I would also like to thank my parents, husband, and son who pro-

víded emotional support LhroughouL this endeavor.

11



TAB1E OT CONTENTS

Page

ABSTRACT

ACKNOWLEDGEMENTS

Chapter

L

ii

TNTRODUCTION

REVIE.I^T OF LTTERATURE

Fasteners

I

TI 4

Dressing lndependence
l"lanipulatÍve Abíllty Development

PrehensíLe Behavior
. Fine Motor Skills
Dressing Abilitíes
Dresslng and FasÈening Test IËens
Teaching Dressing and Fasteníng Skills

ClothÍng Research of Preschool Childrenrs
Ability Èo Manipulate Clothing Fasteners

FasLener Manlpulative Studíes
Self-Ilelp earment S Èrldies
Clothing Preference SËudies

4
7

l0
ti.
l3
l5
L7
L9

2L
22

27

]T]. STATEMENT OF THE PROBT.EM 29

30
30
3l

32

32

33
35
35
39
4L
42
43

Purpose..
IIypo Èhese s
Assurnptions

IV. METI{OD

Sample
SelecËion
DescripEion

InsÈruments
Testing Vesls
SubjecL Data Sheet

Procedure
?reÈest
Dat.a Analysis and llypotheses Testing

l1a



Page

V. RESULTS 46

a:

a:

:.

..:

Task l"fanipulatlon Sequences
Success Rates
Unfast.ening Orders , . ,

Manlpulative Data ....
1cm Buttons
2 cm Buttons
Hammer-on Snaps
tlook and Loop Fasteners
ConventÍonal ZLpper
Lar ge ZLpper
Separatlng Zipper

Hypotheses Testing
Hypothesis I
HypoÈhesís 2 .
Hypothesis 3
Hypothesis 4

46
46
46
49
49
5l
52
52
52
53
53
53
53
57
57
60

VI. DISCUSSION AND IMPLICATIONS 64

lask l"lanipulaÈion Sequences
Success RaËes
Unfastening Orders . .

ManípulatÍve DaÈa ,...
1cm BuËtons
2 cn Buttons
Hamner-on Snaps
Hook and l,oop Fasteners
Conven!íonal Zipper
T.arge Zipper
Separatlng Zipper

HypoÈheses Te sÈ ing
llypothesis 1
Hypothesls 2
IlypoEhesis 3
Hypothesis 4

64
64
64
65
66
66
67
67
68
68
69
70
70

74

VTI. SIÍM}.{ARY

BIBl,IOGRAPI{Y

APPENDIXES

79

85

A. BUTLER, GOTTS, AND QUISENBERRY 
I S FINE MOTOR

DEVELOPMENT LEVELS

LETTER AND CONSENT FORM

92

1.\/

L0l



c

D

E

F

G

H

I

J

TESTING VESTSI DESIGNS

SUBJECT ÐATA SIIEET

GEOGRAPITTCAL DISTRIBUTION OF DAY CARE CENTERS

MANIPULATTVE DATA BY AGE AND SEX

GRAPHS OF MEAN FASTENING TIMES BY FASTENER

MANIPULATIVE DATA BY STZE AND SEX

LOGISTIC RESPONSE FI.J'I{CTION EOUATIONS

ESTIMATED PARAMETERS AND STATTSTICA], TESTS I'ROM
I,OGTSTTC REGRESSION EQUATIONS ON MAN]PULATING
FASTENERS

PREDICTED PROBABIT.ITIES AND CONFÌDENCE INTERVALS
FOR MANIPULATING ¡'ASTENERS

GRAPHS OF PREDICTED PROBABIIITIES OT' MANIPULATING
T'ASTENERS

GRA?HS OT CONFIDENCE INTERVAT,S FOR PREDICTED
PROBA3IIITIES OT' MANIPULAT]NG FASTENERS

EXISTENCE O¡' SIGNIFICANT DTFFERENCES IN CONFIÐENCE
INTERVALS FOR MANTPULAT1NG ThIO SIZES OF THE SAME
FASTENER

ESTIMATED PARA-ÙIETERS AND STATISTICAL TESTS FROM
I.OG]STIC REGRESSION EQUATIONS ON MANIPULATING
I,IAISTLINE AND NECKLINE I'ASTENERS

PREDICTED PROBABTLITIES AND CONFIDENCE INTERVA],S
¡'OR MANIPULATING WAISTIINE AND NECKLINE FASTENERS

GRAPHS OF PRNDICTED PROBASILITIES O¡' MANIPULATING
I4IAISTLINE AND NECKLINE FASTENERS

R. GRA?HS OF CON¡'IDENCE INTERVALS FOR PREDICTED
PROBABILITIES OF MANIPULATING WAIST1TNE AND
NECKLINE ¡'ASTENERS

EXISTENCE OF SIGNIFICANÎ DIFFERENCES TN CONFIDENCE
INTERVAIS FOR MAN]PUIATING \^/AISTLTNE AND NECKIINE
FASTENERS

Page

104

1L2

IL4

116

L29

148

t 63

165

K

L

M

N

L69

L76

197

2L6

2L8

22I

235

242

0

P

a



Table

I

2

3

10.

11.

L2,

L4,

15,

L6,

L7,

18.

lq

LIST OF TABT.ES

Distribution of Subjects by Age and Sex .

Distributíon of Subjects by Clothing Slze .

Rat.e of Success on tlìe Fiïst Two and l,ast TwoTasksPerformed..,

Page

33

34

47

4ö

50

55

56

72

4 Fâstener opening Orders in percentages by Age
and Sex

FasÈeners Closed and Opened by at LeasÈ 502 of theChíldren by Chronologícal Age and Clothing Size .

Predicted ProbabiLities of Closíng and Opening
Fasteners by Fastener, Sex, and Age .

PredicÈed Age (Ín Months) of Closíng and Opening
Fasteners by 10 to 902 of Children . . : , .'. .

FasÈeners Recorffnended for Self-Help Clothing by Age

Research Findlngs for Éhe Variables of Age, Sex,
FasEener Size, and Vertical posiÈÍon : ', , .' . .

I"lanlpuLarive Abiliry of 24 Monrh O1d Boys

Manipulative Ability of 24 Month 01d Girls
ManípuLative Abíl-íry of 30 Month Old Boys

Manipulatíve Abflity of 30 Month Ol-d Girts

Manipulative AbiLiry of 36 Monrh Old Boys

ManipulatÍve Ability of 36 Month Old cír1s

Manipulative Abiliry of 42 Monrh OLd Boys

I"fanlpuLa.tive AbiliLy of 42 Monrh O1d Girls
Manipulative AbíliËy of 48 Monrh Old Boys r , ! ! !

Manipulative Abil-iEy of 48 MonÈh Old Girls

vl

78

LI7

r18

119

L20

I2L

1,22

L23

L¿+

L25

L26



Table Page

L27

L28

L49

150

151_

L52

153

L54

155

rs6

rs7

158

159

160

l6l-

L62

20.

zL,

zJ.

24.

26.

27,

28.

to

30.

31.

34,

36.

Manipulative AbiliÈy of 54 Monrh 01d Boys .

ManÍpulative Abíl-ity of 54 Month 01d Girts

Manipulative Ability of SÍze 2 Boys .

lvfanipulatlve Ability of Size 2 Girls

Manipulative Abil-ÍÈy of Size 3 Boys .

ManipulaËive Ability of Slze 3 Giri.s

Manipulative Ability of Size 3X Boys

I4anipulaËive Abílíty of Size 3X Gírls

Manipulatíve Ability of Size 4 Boys

ManípulaËive AbilÍÊy of Size 4 Gírls

ManipulaËive AbíliEy of Size 5 Boys ,

Manipul-ative Ability of Síze 5 Girj-s

¡4anipulative AbÍlit.y of Size 6 Boys

l"fanípulative Abll-ity of Slze 6 Girls

Manipulative Abilíty of Size 6X Boys

ManipuLaÈive Abiltty of Size 6X Girls

Estimated ParameLers and StaËistical Tests from
LogisËic Regression Equations on Closing
Fasteners

Estinated Paraxneters and StatisËical Tests from
LogÍstíc Regresslon Equations on Opening
Fasteners

Estilllated ?arameÈers and St.a¿istical_ Tests from
Logistíc Regression Equatlons on CJ-osing and
opening Fasteners

PredicÈed Probabilit.les and Confídence Int.ervals
for Closing ¡'asteners

PredícLed ProbabiLíties and Confídence InÊervals
for openíng Fåsteners

v1a

31

L66

L67

168

L70

L72

38

39

40



LaÞ-Le Page

4L, Predict.ed Probabíl-iEíes and Confidence Intervals
for Closing and Openíng FasLeners L74

42 ExisËence of SignlficanË Differences Ín the Confídence
Intervals for Predícted Probabllities of Children
Manipulatíng Two Sízes of the Same Fastener, by
Age.. 2L7

43, EstinaËed Parameters and SÈatistical Tests from
LogÍsËic Regression EquaEíons on lfanipul-atíng
Waistllne Fasteners 2L9

44 Estimated Paxameters and SÈatistical- Tests from
Logístic Regression Equations on Manipulating
Necklíne Fasteners 220

45 PredlcËed ProbabÍliÈíes and Confidence Intervals for
C1osíng and opening: Ì^Iaistline and NeckLine
FasËeners 220

46. Existence of SígnificanÈ Dj.fferences in Confldence
Intervals for Predicted Probabilittes of
Manipulating Waistline and Neckline I'ast.eners,
by Age 243

vlii



F igure

LIST O¡' ¡'IGURES

Predicted Age (in Months) of Closing and Opening
Fasteners by 10 Èo 907. of Chí1,ð,ren , . .

1 cm BuËton Vest- Desígn

2 cm BuËton Vest Desígn

I{ammer-on Snap Vest Desígn .

Hook and l-oop Fastener VesË Design

ConvenÈional Zipper Vest Des ign

l,arge Separating Zipper Vest Design

Back Design of All Vests

Geographícal Dístributíon of Particípating Day Care
Centers Withín the City of l^linnipeg

Boyst Mean Times for Closing Three 1 cm Buttons

Boysr Mean Times for Openíng Three 1 cm BuËtons

Gírlst Mean Times for Closing Three 1 cm Buttons .

Page

2

Principles of Mechanical ¡'asÈening

Predicted Probabilíty of Closing and Opening I cm
Buttons

3. Predícted ProbabiliÈy of Closing and Opening 2 cm
Buttons

Confidence Intervals for Predicted Probabilítíes
of 24 Month 01d Children Closing and Openíng
FasËeners

Confidence Intervâ1s for Predicted Probabilities of
54 MonÈh 01d Çhildren Closing and Opening
Fastenefs

6

83

105

106

107

108

109

110

111

58

59

6l

62

4

5

7.

L
o

10.

11.

12,

13.

14.

15.

16.

17.

115

130

131

132

1X



Figure

18.

10

20,

27.

23.

24,

Page

133

L34

135

136

L37

138

139

Gír1sr Mean Times for Opening Three 1 cm Buttons

Boyst Mean Times for Closíng Three 2 cm Buttons

Boysr Mean Tímes for Opening Three 2 cm Buttons

Girlsr Mean Times for Closing Three 2 cm ButÊons

Girlsr Mean Tímes for Openíng Three 2 cm Buttons

Mean Tímes for Closing Three Hammer-on Snaps . ,

Mean Times for Opening Three Hammer-on Snaps . .

Mean Times for Closíng Three Hook and Loop
Fas Èeners

Mean Times for Opening Three Hook and Loop
I'asteners

Mean Times for Closíng Conventional Zipper . . .

Mean Times for Openíng Conventional Zipper , , .

Mean Times for Closing T-arge Zipper

Mean Times for Opening Large Zíppet

Mean Times for Closing Separâting Zípper , , ,

Mean Times for Openíng Separating Zípper , , , .

Predicted ?robability of Closing 1 cm ButËons

PredicEed Probability of CLosíng 2 cm BuËtons

Predícted Probabílity of Closing Hammer-on Snaps

Predicted Probabil,íty of Closing Hook and Loop
Fasteners

t40

26

27,

28,

to

30.

31.

JJ.

34,

35.

36.

t4L

142

143

L44

r45

146

147

L7l

178

L79

180

181

L82

183

38

39

37, ?redicted Probability of Closíng ConvenÊiona1
Zípper .

Predícted Probabí1ity of Closing Large Zípper

Predicted Probability of Closíng Separating
Zípper .

x



Figure

40

4I

42

4J

Predicted Probab íl ity

Predicted Probab í1ity

Predicted Prob ab ilíty

?redicted Probab il ity
Fas teners

of opening 1 cm ButËons .

of opening 2 cm Buttons .

of Openíng Hammer-on Snaps

of Opening Hook and Loop

Page

184

185

186

L8l

188
44 Predicted Probability of Opening Conventional

Zípper

45 PredicÊed Probability of Opening SeparaËing

46 Predícted Probability of Closing aàd opening 1cm
Buttons

41 . PredícÉed Probability of Closing and Opening 2 cm
Buttons

Predicted Probability of Closing and Opening
Hammer-on Snaps ,

Predicted Probabí1-ity of Closing and Opening Hook
and Loop Fa s tene rs

Predicted Probability of Closing and Opening
Conventional Zípper ;

Predicted Probabílity of Cl.osing and Opening T,arge
ULPPEL

Predicted Probabilíty of Closíng and opening
Separating Zípper ,

Confidence Intervals for Predicred Probabílities
of 24 MonËh 01d Children Closing I'asteners

Confidence Intervals for Predicted Probabilities of
30 Month 01.d Children Closíng FasÈeners

Confidence Intervâls for PredicÈed Probabilities of
36 Month 01d Children Closing FasËeners

Confidence Intervals for Predicted Probabílities of
42 Month 01d Children Closing Fasteners

xt

40

49

50

51

52

54

55

56

189

190

191_

192

l-93

L94

t95

196

198

199

200

20L



Flgure Page

202

203

204

205

206

207

208

209

2L0

2LL

2L2

214

2L5

57.

58.

60,

6L,

62.

63,

64,

65,

66,

67.

68,

69,

70,

Confídence Intervals for Predícted Probabilíties
of 48 Month 01d Children Closing Fasteners . .

Confídence Intervals for Predicted ?robabilities
of 54 Month O1d Children Closing Fasteners . .

Confidence Intervals for Predícted Probabilities
of 24 Month 01d Children .opening Fasteners . .

Confidence InËervals for Predicted Probabilities
of 30 Month 01d Chitdren Opening Fasteners

Confidence Intervals for ?redicted Probabilíties
of 36 Month 01d Children Opening Fâsteners

Confidence Intervals for Predicted Probabilities
of 42 Month 01d Children Opening Fasteners

Confidence Intervals for Predicted Probabilíties
of 48 MonÈh Old Children Opening Fasteners

Confidence Intervâls for Predicted Probabílities
of 54 Month 01d Children Openíng Fasteners

Confidence Intervals for Predicted ?robabílities
of 24 Month 01d Chíldren Closing and Opening
Fasteners

Confidence Intervals for PredicÈed ?robabí1itíes
of 30 Month O1d Children Closing and Opening
Fasteners

Confidence Intervals for Predicted Probabílities of
36 Month 01d Children Closíng and Opening
Fasteners

Confidence InËervals for Predicted Probabil-ities of
42 Month 01d Children Closing and Opening
Fasteners

Confidence Intervals for Predicted Probabilities of
48 Month Old Children Closing and Opening
Fasteners

Confidence Intervals for Predicted Probabí1itíes of
54 Month O1d Children Closing and Opening
Fasteners

x11



Figure

77

Pâge

Predicted Probability of Manipulatíng Waistline
1 cm Button 227

12, Predícted ProbabiLity of Manipulating Necklíne
1 cm Button , 228

73, Predicted Probability of Manípulating Waistline
2 cm Button 229

74. Predicted Probability of Manípulating Neckline
2 cm BuËton . 230

76,

77

78

79

80

81

8Z

83

84

Predicted Probability of Manipulating WaístLine
Hammer-on Snap 23t

?redicted Probability of Manípulatíng Neckline
Hammer-on Snap 232

Predícted Probabilíty of Manípulatíng Waistline
Hook and Loop Fa s tener

Predicted Probability of Manipulating Neckline
Ilook and l,oop Fastener 234

Confídence Intervals for Predíeted ?robabí1íLies of
24 Month Old Children Closing and Opening Waist-
line and Neckline tr'asteners 236

Confidence InËervals for Predicted Probabilities of
30 Month Old Children Closing and Opening Waist-
line and Neckline Fa s teners 237

Confidence Intervals for Predicted Probabilities of
36 MonËh O1d Children Closing and Opening Waist-
line and Neckline Fasteners ...... 238

Confidence Intervals for Predicted Probabílíties of
42 Month O1d.Children Closing and Openíng Waist-
line and Neckline Fas t ener s 239

Confidence Intervals for Predicted Probabilitíes of
48 Month Old Children Closing and Opening Waist-
line and Neckline Fas tener s 240

Confidence Intervals for ?redicted Probabilities of
54 Month Old Chíldren Closing and Opening Waist-
line and Neckline I'asteners

xr11

24L



Chapter I

INTRODUCTION

Acquíring independence in dressing tasks is a goâl of each

childrs preschool developmenË. Dressing and fastener manipulation

have vârious degrees of manipulative dÍffículty naËurally occurring

\rithín the tasks, The specific skills can only be masLered as a child

develops the necessary motor coordlnaËíon and cognitive understandíng.

When learning to dress or manípulate fasËeners, a child can progress

from easy to harder tasks. The individual task achievements not only

enable íncreased dressing Índependence but also conËribute Eo Èhe

childrs self-confídence ând mastery of other motor Ëasks,

Dressing lndependence has physiologícal and. psychologícal ad-

vantages for a chi1d, The ability to dress and manipulate fasteners

frees a child from a caregiverrs assistance, permíts the chlld to

make hís/her own c1-othing adjustments to meet environnental changes,

and permits partlcípation in day care, nursery school, or other

group learning situatíons. Psychologísts report that dressing accom-

plishment.s foster self-esEeem, resource fuLnes s , initiative, concentra-

tlon, and a sense of judgment. By conquering the complex motor tech-

niques and assuming responsibility for Ëhe accompanying declsíons in

dressing, a chíld obEaíns a basis for pursuíng other mânipulative and

judgmental tasks,

Caregivers, educaÈors, cloËhíng designers, and clothing manufac-

turers who are aT¡¡are of self-he1p issues realize that appropriate

cloLhing and clothing fasEeners can enable a chlld Ëo dress índepen-



denËly at a younger age. Proper clothtng wlll \rEiLLze a childrs full

rûanipulaEíve capabiliËies, liíthouË demandlng more than Lhe chíldts

developmenÈ would warranÈ. An ideal garment \,Jí11 both faciliËaËe

dressing and undresslng, and will have a minimum of carefully locât.ed,

easily nanipulated fasteners. Appropriate desígn and selectÍon of,

preschool childrents clothing are imperative íf a chil-dts lnÉerest,

success, and digníty are Ëo be naintained.

FasËener manipulation is Èhe mosÈ difficult of Ëhe dressing Ëasks

to mâster as iË requires finger dexterity, hand strength, and fine

motor coordination. Normative sEudles, which have atÈempted to

establish central Èendencies in child development, have found Èhat

although children sËart unzipping ztppers as early as 18 months of

age, mosE cannot manage to Eie bows before 6 or 7 years of age, These

studies qualify thaE the range of fastening accomplishments vary with

individual chlldren and specifíc fasteníng situations.

As fastener manipulation ís a criËical achÍevemenE in child

developmenE, screening Ëests use it as a críteria to evaluate vrhether

a childrs developmenÈ is normal or abnormal , Several assessmenË tests

use parental report Ëo índicate if a child can unbuËton or button a

single button or garment. OEher Èests use representatíve fasteners

on form boards Ëo assess fasEening abiliEies. However, Ehese tesÈs

do not specify gârment fasÊenl-ng conditíons or judge garment fastening

skills. NeÍther method really indicates whether a specific chtldrs

manipulalion of his/her fasteners on his/her clothing is normal or

abnormal, The tests simply propose Èhat most fíve year old children

should be able to handle most clothíng fasteners independently.



3

Because currenË information on childrenrs fasteníng abitlt.ies

ís linited, this study \rill attempt to determine Èhe ages aÈ r,¡hich

children learn to manipulaEe different types of clothíng fasteners.

AÈtention will be gÍven Èo Ëhe affects of the subjectrs age and sex

and the fasËener's type, size, and vertical l-ocation on mânipulaËive

performance, Appropriate fasteners \,/ill then be recomnended for each

age groupt s clothing.



Chapter II

REVIEW OF T,ITERATURE

Literature in child development and clothing provide limiËed

iflformatíon concerning preschool chíldrenrs ab11lty to manipulate

clothing fasËeners, as líttle aLlempt has been made to relaEe

chronological age to the ability to nanipul-ate varíous fasteners.

Thus, this literature revíew has been designed to províde an over-

view of fasÈeners, dressing índependence, manipulaËive abí1ity, and

fâsEeníng abilÍty.

Iasteners

A fastener is an item whlch can be used Eo join elements LogeËher

and a fasteníng sysLem is any meEhod eiÈher inherent ín the composi-

Lion of a materíal or applied to it whích is used to either Eemporarily

or permanenEly join elemenËs (Karuflerneyer, 45, pp. 6-7). A fâstener

operaËes as a single devÍce, and a fastening system operates by the in-

ËeracÈlon of Ê¡vo or more parLs. A clothing fâstener or fastening

syst.em functÍons:

1, to hold a garment on Ëhe body,

2, to,facillËate donnlng and doffing,

3, to adlust for different slzes or uses,

4, to attach modular elements togeÈher,

5. to make a garmenÈ airtÍghË or watertight,

6, to acconnnodaËe speclal needs, or

7. to add decoratíon (I,laËkíns, 74, Sept. 3),

TheoreËieally, a garmentts fastening sysÈem can include factoxs
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held on Èhe body by (1) gravíty, as ín hanging, (2) resisÈance of the

body, as ín garment shape, (3) pressure, as in tight bands or air

spliflEs, and (4) friction, as in attracEion to the body or oËher gar-

menË surfaces (Watkins, 74, Sept, 5). tr'or insËance, a skirt is

fasËened by a zipper and a hook and eye combination. But Èhe skÍrË

ls fasËened to the body by graviEy, resístance of the wearerrs hips,

pressure of the waistband, and frlcÈÍon with the wearerrs undergarmenÈs

Kamnermeyer (45) devel-oped a Lheory of fastening systems based

on Èhe prenise that physical fasteners operaÈe by either bodil-y at-

traclion (includlng Ehe forces evídent in magnetism, electrícal

chârges, and mass attract.ion) or friction (inci-uding the interactlon

of moLecules when surfaces atEempË to pass each other). Kaûunermeyer

postulated thaE most fasteners are designed to xûaxlmize friction,

He stated thaË:

Man has not been able to elimínate useLess friction,
however, he has found ways to control it to his advanlage
By enlargíng the scale of the surface irreguLaríties and
conlrolllng Ëheir shape he began t.o make useful fasfeners
(45, p. 1s).

Depending on the partlcul-ar fasËener, thís frj.cËion could be classi-

fied as elther rrapplied force'r or I'resÊraíning force." (See f'ígure 1.)

Kamnermeyer concluded Èhat desÍgners should understand the paÈterns

and relatl-onshÍps in fasteníng systems as broadly based anal-ogíes

could sEimulat.e novel design soluËi.ons.

Each garment presenLs special conditlons Eo the designer. The

specific clothing fastener selected ln any given sÍEuation may depend

on such factors as:

l. the style and deslgn of the garment,

2, Èhe type of garmenË,
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3. Ehe type of garment closure,

4, Èhe garment I s use,

5. the garnenÈ' s care,

6. the placemenË and position of each fastener,

7. the meËhod of applicâtlon, and

8. the neíghE, type, and texture of the fâbric (Gioello &

Berke, 30, p. 182).

Or, the fastener selection may depend on 'r{eârer factors such â pre-

ference or manipulat.ive abÍlity. Weârer factors are extrenely criÈi-

ca1 lf garments are to permlt. dressÍng índependence of preschool,

handícapped, or elderl-y lndíviduals.

Dressíng Independence

Self-help skills such as dresslng and fastening are âmong the most

lnportanÈ skills a chil-d can learn. MasEeríng dressing ski11s (1) makes

a chll-d a specialisË in moËor achievement, (2) boosts hís/her self-

concept and self -confidence, (3) bríngs the child closer to independence,

and (4) liberâtes the caregiverr s time and energy, Young states that

dressing Ërains a chlld:

(1) to exercise his hands and feeE and to coordinate his
movements ;

(2) to think and concenËrate upon one of the firsE real
tasks which later, of course, becorne mere habits;

(3) to exercíse j udgment ín putting on clothes properly
and fastening them correctly;

(4) to develop resourcefulness in accomplishmenti and

(5) to develop independence and power of ac.tion rather
than dependence upon others (76, p. 74),

Dresslng independence can help establish personaliËy characËerisËics

such as díscernment, self-relíance, and ínitiaËive. Usually a child
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who ls encouraged and manages to successfully fasten his/her clothes

aL an early age will also act índependentLy in other sltuations.

Baïe, Boettke, and.I^laggoner state Èhat:

Few parents realLze how seriously they can handicap the
physical, mental- and emotional growth of theír children
by límiting theír independenee in the performance of daily
funcËíons (3, p, 2).

Dressing and manlpulaËlng clothing fâsËeners are compJ-ex activi-

ties. The lÍst of varÍables affectíng manipul-atíve independence could

include numerous developmental, psychologlcal, environmental, and

c.lothing factors,

Some authors believe lhaL an interest in adornment, dísplay, or

social approval nay motívate a child Ëo dress lndependentl-y. The

initiai- stinulus is creaËed by Ëhe childts consciousness of clothingrs

soeíal slgnificance. Jaffe says that a chlld:

..,becomes aware of clothes as he realizes Ehat they \,¡ill-
bring hin attentlon and approval- from adults. New garments
are particularly ímportant, for adults will notíce and make
pleasanÈ comnents. To the child, his clothÍng appears Ëo
be an extension of the concept of self (41, p. l-5),

Hurlock concurs thaÈ

...The childrs keen pleasure in cloËhing come from the fact
that. every child craves âtEention and admíratlon even more
than an adult does; but, since he has so l-lttle r^/iËh whlch
to corrnand âttentl"on, he soon learns thal clothes serve this
purpose wetl (39, p, 302),

This clothing consciousness, togeËher with increased maturíty, yleld

the rrinterested pleasure ín the actívityrr and the ''ablllty to lend

his attenËion to itrr whích Young defines as the necessary prerequisites

for self-help dressing (76, p, 76).

UsualJ-y, success in dressing ís dependenE on the caregíver's

wfl-llngness to allow the child Ehe time needed for self-dressing ând

the caregiverls satisfaeEi.on with the results, The amount of índepen*
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dence exPected of a chil"d should be determíned by what the chtld can

achieve in a reasonable tíme wiËh a rninimum of sËraln (Young, 76, p. 75).

BaTe et 41, sËress the setting of realistic goals and the importânce

of the childrs sense of accompl-ishment (3, p. 6):. Care shoul,d be

Eaken that the childrs tnitíaË1ve is noË destroyed, but that a joyous

self-discovery is experienced, Rea qual-ífles EhaË noÈ aLl children

will have Èhe same aptltudes at the same age: Each child should have

the opportunity t.o dress hls/herself when he/she wishes to, and no

lraÍning should be forced on a child before he/she ís ready (60, p. 7fB).

Although differences in clothing features rnay seem insígníficant,

the appropriaËe garnent feaEures can help a child achieve dressing

independence. Baxter, Latzke, and Andrews specify Èhat fasteners

should be reduced to a mínimum and located in conveníenÈ places (4,

p. 435), Craíg (1"9) adds ÈhaE sÍ¡nple fasteners, lighrl,eight fabrícs,

raglan sleeves, and comfortabLe È\,/o-plece outflts are he1pfu1. Símilar1y,

Tate ând GLísson suggest Èhat. large fasteners, long openings, aÈÈached

belts, one-píece outfit.s, and ample arnhol-es, sleeves, or neckLines

facilitate dressÍng independence (68, pp. I93-I94).

Thompson and Rea (70) recomnend clothes which fasten at approxl-

mately the same place viith Ëhe same type of fastener: A chtld should

on1-y be given one fastener unÈll ít ls mastered in order to prevenË

frusÈratton. They also recommend (I) having a mínirnum of fasteners,

(2) having preschool children l-earn how to manipulaLe buttons first,
(3) reservÍng zippers for older aged chíldren, and (4) avolding bows,

sashes, and belts.

Authors disagree on Ehe merits of zippers and one- or t\4ro-piece

ouËfits ín achieving dressing independence. The discrepancies in
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zipper recommendatíons mây stem from the zippet vatLations avaílable

at the tine of research: Early metal zippers were more díffículË to

manípulate Èhan later synËhetic versions. The one- versus Èwo-píece

ouÈfíE recomnendations may vary if the authors are (1) only consideríng

dressíng, (2) are consídering both dressíng and toileting, or (3) ¿re

prínarily considering gír1sr dresses, or (4) are consideríng unisex

outfíts. 0ne-piece outfiËs may be easier to put on, buË may be more

difficult for toileting. Dresses are usually easíer to handle Èhan

shírts, blouses, panËs, and overal1s,

obviously, no amount of motívation, encouragement, or proper

c1-othing will compensate for physical maturíty and readiness for

dressing Èasks, A chíldrs moÈor development wíl1 ultimately deternine

the child I s manipulatíve ability.

Manípulative AbiliÈy DevelopmenÈ

A childrs development is based on the complex inÈeraction of

physical , cognitive, affectíve, socía1 , and other varíabLes. Every

variable is at all times interrelaÈed ând interdependent. AdequaËe

development in any one area .is based upon other processes. For

example, motor devel-opment is dependent on sensory functions l¡hich

supply daÈa, perceptíon and other cognitive functions which interpret

the information, and physical growth and maturation which permit ap-

propriate responses.

MaËurati.on and learning are both involved in culturally relaËed

actívities such as dressing and eating wíth particular utensí1s. Mat-

uration, ¡¿hích is related to sensoximotor development and the grolrth

of Èhe brain, permits an older child to learn motor skills of gïeater
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complexíty at a fâster rate than a less maËure individual . Learning

ís the only process to aequire ontogenetic responses, i.e., responses

whích develop in some individuals ând not ín others (Munn, 57, p. 312)

The learning of these skill-s is dependent on cultural background and

proper stimulation.

cross and fine motor skills such as baLance, appendage movement,

and prehension are combined to accomplish dressing goa1s. Fine motor

coordínation, especially in prehensíon, ís the greâËest contributing

factor to dressing and fastening ability.

Prehensile Behavior

Prehensile behavior or development refers to the acquisition of

moÈor control ín seízing or grasping an object. Prehensile grasp,

whích replaces the infantts graspíng reflex, quickLy matures so that

at 60 weeks the childrs grasping skill" and effíciency approxímates

an adul!rs skill and efficíency. Thís behavior is under voluntary

control and can be elicited by visual or tactile stimulation. pre-

hensile operaÈions generall-y ínclude four acËívities: (1) visual 1o-

câtion, (2) reach, (3) grasp, and (4) voluntary rel"ease of an object,

The development. of reach passes Èhrough three major phases, In

Ëhe first "backhand sweep" phase, the infant makes a lateral swipe

¡¿hich cuts short of the object. This movement preiominantly involves

the shoulder muscles, and occurs at abouÈ 20 weeks (4å months). the

second I'circuitous approaeh" phase progresses from a corraling sweep

around Èhe object to a more direct motion towards the objecÈ, These

transitions occur after 24 weeks (51 months) of age, and display the

maturation of shoulder and elbor¿ muscles, The infanÈ reaches the Èhird
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phase aE abolrt 52 \teeks (12 months). In thís "direct approach" phase,

the child reaches directl-y Ëo the object, making contact uTith the

upper surface. This motion ínvolves the simultaneous coordinaÈion

of shoulder, elbow, and wrist muscles (Halverson, 34, pp. 162-185,

273, 279),

The development of grasping also exemplífies the naturation of

coarser muscles before fine muscles. AÈ first, the infant wíll grasp

rhe object in a clawing Ëype of closure, with the fingers and thurnb

functioníng as one unit, At about 28 weeks (6! months), the infant

will use his/her fingers and thurnb to force the object securely againsE

the palm. ¡'urther refinement, by 52 weeks (12 months), results in ob-

jects being grasped by the tips of the first three fíngers in opposí-

tion \,ríth Èhe thumb (Halverson, 34, pp, 2lf-274, 275-279),

Similarly, the Èechnique of voluntary release goes through develop-

nental changes. At about 6j months, the ínfant wi11, simply drop an

object when his/her atËention shift. AË 7! months, the infanÈ vríl1

repeaÈedly drop an object at will. At about 10 months, the infanÈ

will release an object when and where desired. This skil1 is refíned

unlil, at about 11 months, the infant v¡íll be able to put a peg inÈo a

hole (Department of Family Studies, 20).

Learning and practíce can only enhance the bodyts naËural develop-

menÈal proeess. Halverson says that:

The íncrease in the number of higher types of grasp and
the increase in Ëhe amounË and variety of digital manípuLa-
tion of the cube in infanÈs from sixteen to fifty-tr,ro weeks
of age are due ín part to anatomical growth of the digits of
the hand, in part Eo mâturation of íÈs neuromus culaÈure,
ín part Ëo Ëraining, and in part, perhaps, to íncrease in
cutaneous sensibility of the fingerLips (34, pp. 279-80).
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As prehension is an ingredienË of most dressing and fastening tåsks,

the ability to perform these Ëasks is also dependenÈ upon growth, ma-

turation' and training.

Eine Motor ski11s

Fine eye-hand coordinaLíon ín motor skills develops primarily

through the inÈrínsic growth of the childrs ne.rvous system. Environ-

mental factors can only supporË and modífy the child.ts naËural develop-

mental- progression, However, a favorable envíronment wí1l provide the

child \rith Èhe opportunities to pracËíce tasks and Èhus realíze hís/

her growth po tent ia1 .

Throughout Ëhe preschool years, children are acËively learning and

perfectíng fine motor ski11s. Butler, Botts, and Quisenberry state

thá.t the fíne motor objecÈives of these years are:

1. to develop the hand controf which is essenËial for writing,
drawíng, and handling eating utensils,

to develop the eye-hand coordínation rshích is essential for
using construction Èoys and moderâtely diffícu1t pwzzles
and form boards.

to conÈrol scissors when roughly cuEt
approximately) along the ouËline of a
sígn whieh the chí1d has drawn.

ing (i,e
s imp 1e

., when cutting
figure or de-

4. to acquire the coordination needed for lacing, paper folding,
buttoning, or loose tyíng (13, p, 210).

these objectives are meE by successível-y learning Ëhe many component

skilts.

Butler eË. al- also divide developmental behaviors displayed from

3 through 5 years of age into five levels. Their fine motoï develop-

ment sequence includes information on finger grasp, hand conÈrol ,
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dtawíng, hand-eye coordination, visual acuíty, form recogniËion, color

díscríminarion, wrist conËrol, manipulative acÈiviËy, constructive

actLvíty, and left-right coordínaËíon (See Appendix A).

Children díffer widely in the raÈe at which they pass through

the sequence of notor behavior paÈterns. Children also differ in the

efficiency, accuracy, and strengEh of theír motor coordinaÈíon, Gen-

etaLLy, boys have better large muscle coordination and girls have

better mânual dexterity.

Gesel-l and 'Ile Q9) found that a two year old has difficuLty with

horizontal Easks, Although the two year old child can build a tower

of blocks, he/she cannoÈ arrange the blocks in a horizonËaL ro\,r to

form a ¡¿a1l-. The two year o1d can easily draw verËical 1ínes, but

has difficulty in making horizontal sËrokes. This partiality for

vertical Ëasks is based on the childrs growth geoneÈry. AÈ laÈer

ages, the chíld wíl1 fírst exhíbít a sími1ar partíality for trorízontal

tasks and, finally, will gaín equal facility in both directíons.

These partialities in direction will affect the child's ability to

correctly align faslener segments.

Smart and Smart qurveyed child developmenË research and compiled

a chart of motoï development norms. Each skil1 item was placed at

the age where at least fifty percent of the children could perform

the tâsk. The eye-hand coordínation daÈa índicated that t\.{o year o1d

children can build 6 to 7 block high towers, turn single book pages,

and imitate circular strokes, Three year o1d children can build 9

block high tor,ers, pour from a pitcher, and copy círcles. Four year

o1d children cân cut on a 1-ine, catch small ba1ls, and make crude let-

ters and designs. Fina11y, fíve year old children can fold paper into
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tríangles and copy squares, designs, letters, and numbers (66, p, 218)

Thus, a five year o1d chil-d displays most of the manipulaËive skí1ls

of an adu1t, and could be expected to have similar clothing fastening

ab i 1ít ies '

Dressing Ab il ities

Gese1l conducted the most defínitive study of a chíld develop-

ment norms undertaken to date, Through clinical observation and

examinaÈion he follo¡,¡ed fifty normal children through the firsÈ Èen

years of theír lives. Gesell summarized hís data in the form of

growth gradienÈs embracing ten rnajor fíelds of behavior, His d.eveLop-

mental sequence in dressing ís as follows:

I Year Interest in taking off hat, shoes, pants.
Cooperates in dressing: puts arnì into armhole

oI extends 1eg for pants,

Iä Y ears Removes mitËens, hat, socks.
Unzips zipper.
Cooperates ín dressíngl puts on shoes

2 Years Removes shoes, sÈockings, panÈs.
Likes to undress.
Cân put on some cLothes though may put both

legs ín one panÈ leg and nay get hat on
backÌ,rard.

2! Years

CooperaËes in dressing.

Better at undressíng than at dressing:
take off all clothes.

Can puÈ on socks and perhaps shirË, panÈs,
and coal Èhough noÈ alrrays accurately.

Allov¡s mother Èo 1ay clothes out, correctly
orienÈed.

May be completely independent or may denand
ËoÈa1 he1p. May run alray as he is being
dressed.

3 Years Undresses hirnself rapidLy and wel1.
Can put on pants, socks, sweaËer, dress,
Can unbuÈton front and síde butEons.
CannoÈ tel1 front from back or lace shoes,

Ëhough may Èry.

can
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4 Years Dresses and undresses L7íth 1iÈtle assistance,
especially if clothes are laid out,

Can distínguish front from back.
Can lace shoes.
May button front buttons.

5 Years Dresses self compleËely, lacíng shoes, buËËoning
.f ront buttons .

Cannot buÈton back buttons or tíe shoe laces.
M<itivation may be i.ackíng. "He can buÈ he doesnrË
Mother responsible for selecting clothes, layíng

them our, picking them up after they have been
removed.

6 Years Can dress self except for tylng shoe laces and.
butËoning very difficult buËtons. If they do
tie shoe laces, tie then too loosely,

May need some help and is unwi11íng to accept
this help, Mother needs to be nearby to give
some as s is tance.

MoÈher needs Ëo select. clothes, and may need to
lay them out.

7 Years Many can dress without any help if c1oÈhes are
selected for them. 0thers dawdle, lack in-
Eerest, and need help. May dawdle ti1l he
gets ready to dress, then actually dresses
quiekJ.y.

Can tie shoe laces but does not like Èo bother.

8 Years Can dress without assísÈance,
Can choose v;haË dress or suit Èo vrear and may

be able to select out-of-door cl"othing suitabLe
to the \deather.

No longer allotrs moËher to lay out clothes, and
may insist on selecting wearing apparel himself,

9 Years Does complete job of dressing (Taken from Gesell
e ltg, 29, pp. 266-268).

RecenÈ publicaÈions of Èhe Gesell InstíÈuÈe and oËher authors

(Ames et a1., 1; BuÈler eÈ a1 ., 13; BroçlTl & Donovan, 12) presenÈ a

similar or ídentical deveLopmental progressíon. However, these norma-

tive scales are limited in the number of and definition of clothing

fasteners used to establish the norms. The data do not include many

fasËeners now cornmonly found on preschool childrenrs clothing and do

not define the fasËenerrs síze, location, and other ímportant variables
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whích influence the chil-drs manipulatíve ability. Ames et a1 , recognize

the 1ímitations of Gesellrs scale and íncl-ude Èhe following qualifica-

tion:

Childrenrs clothes have indeed been simplified within
the past few years so that the child not only tries Ëo co-
operate in dressíng but can actually do many things for him-
self long before he could do so ¡¡iÈh more complicated clothing.
This fact tends to make us err on the síde of expecting Ëoo
much from the young child. Dressing ís so inÈimately bound up
wíth motor coordinaÊíon that r!¡e should at.tempË to measure just
ho¡,r much the child can do for himself and noE expect hím to do
more (1, p. I21).

Although Bynum (14) found no sígnifícanË difference ín the but-

toning abilíties of four year old boys and girls, Gesel1 and others

(e fIg, 29i Ames et aI., L) have found that girls display dressing

efficieney earlier Ëhan boys. This difference has been aËËríbuted to

betÈer fíne motor coord.ination and more flexible wrist rotation in

girls, especially at t\,,¡o and Èhree years of age, The absence of

customary lrrist rotatíon is evidenced in boys who cannot turn a door-

knob far enough to open Èhe door, who simply rub palmar surfaces to-

gether in handwashíng or who, aË Ëhe extreme, sti1l have diffícu1ty

manipulating buttons and clothing at five or six years of age (Ames

et aL, 1, p. 121). To r,rhat extent Èhe dispLayed difference in

dressing abí1íties ís attríbutable to d.ífferences in physical develop-

menE or Ëo differences ín culturaL stimulation has not been established

Dressine and Fasteníng Test ltems

Because dressing and fastening are ínportant self-help skil1s,

many child development tesls include test items which assess pre-

school childrents abilíties !o dress Ëhemselves or iasten their

clothing. Genera1"Ly, these ítems are either questions to be answered
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by pa]rerLLal report or sample buttoníng tasks to be performed by the

ch í1d '

For exarnple, the Denver Developmental Sereening Test (Frankenburg,

Dodds, & Fandal , 25) asks parents Èo report whether the child can but-

ton aíy piece of cloÈhing, though Ëhe buttons need noË be in the cor-

rect holes. The Minnesota Chil-d Development Inventory (Ireton &

Thwring, 40) asks parents to reporÈ if the child can unbutËon one but-

ton, button one button, or butEon a shirt, blouse, or coat \rith all

the butÈons in the correct ho1es, The Manual of Development.al Díagnosis

(Knoblock, Stevens, & Malone, 48) asks pârents Ëo xeporE íf a chíld

can unzip zippers, or asks Èhe evaluator to have the child manipulaÈe

the zipper, if any, on the clothes the chíld is wearing. In contrast,

Griffithrs System of MeasurenenË has chíldren perform a buttoning

task in a box (32, p. 104) and Èhe Merrill Palmer testing program has

tâsks using 5/8 ínch buËtons and 7/8 ínch buttonholes on pink flan-

neletEe strips (Siefert, 65, p, 40).

Holrever, Èhese tesÈing methods have evident difficulties. The

parental questions requíre that parenËs be unbiased. and answer accu-

rately. The I'garment quesËionsrr do not specífy garment condíËíons

. -:.,and thus indivídual children may be judged on tasks of varying diffi-

culty, In addition, the form board lasks do not duplicate 'ron-body"

conditions. These Èesting rnethods do not indicate wheÈher a specífic

childts manipulatíon of his/her clothes is normal or abnormal. The

test items simply indicate possible problem areas and propose that

most five year o1d children will be abl-e to handle most clothing

fasteners índependently,
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¡'a s Skil1s

Perhaps because most children learn how to manipulate clothing

by simply being shown and attempting the task, preschool educatíonal

1íteraEure says 1-itt1e about clothing manipulation. Available litera-

Êure only discusses dressing or fasteníng ín respect to classroom play

areas and teacher facil-itatíon of washroom or I'going outsiderr acËiv-

ities, A dress-up and/or home center within the classroom ís recom-

nended to facilitate imaginative and role playing, and to provide for

clothíng manipulation. The references to this cenÈer usually focus

'on children t s socialization.

Teachers are tol,d to provide toys on which children can practíce

fasteníng and are told thaÈ theír students will probably need he1-p in

buttoning, lacing, tying, and sÈarting separating zíppers. However,

even the most explíciÈ fas tener-re l ated sËatemenË to be found is not

accompaníed with any information concerning childrents fastening

capabilities:

Different ways of fasteníng dressing-up clothes give
valuabLe pracÈice ín manípulative skill, but care should
be tâken to ensure that the fasteners are unbroken and
wíthín Èhe childrents capability (Manning & Sharp, 53,
P. 87).

Teachers are simply instructed Èo encourage studentst dressing attempts

by providing physical assistance when needed. I,larnings are also gíven

that a preschool childrs physical readiness Ëo perfoïm a task may not

coincide with his/her emoÊiona1 readiness,

More explicit literature on clothing manipuLation, however, has

been r¿riÈten Èo aíd physically or mentally handicapped children. The

most comprehensíve reference ín teaching both dressing and fastening
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skil1s is the book' St.ep-by-Step Dressing, wrítten by Shirley llenderson

and Mary McDonald (36) specifíca1ly for teaching mentally handicapped

children. The book discusses pre-skíl1s for dressing; províding

examples, tesLs, and remedial exercises. Dressing and fastening are

broken into sma1l tasks with varíous teaching methods, recordíng meth-

ods, and other pertínent informat.ion. The auËhors recorìnend EhaÈ a

child be Ëaught smal1 steps of complex behaviors in theír naturally

occurring sequences and Ëhat fading techniques be used to renove physi-

ca1 guidance as a childrs abilíties increase. As we1l, quiek, con-

sistant, and appropriate reinforcement should be given for specific,

previous ly-def ined dressing behaviors. In Èota1 , the book provídes a

concepËua1 foundatíon for devel-oping effect.ive. dressing programs for

indívidual children or groups of children, and is an excellent guíde

for anyone teaching dressing or fastening ski1ls,

Baker, Brightman, Heifty, and Murphy provide a behavior modi-

fícation approach for teaching dressing and fastening to "problem'r

children in their Steps to Independence volumes (2). Besides utilizing

sma1l teaching steps and generous reinforcements, Baker eE al ,ts meth-

od follows a "working backwards'i princíp1e. The chitd starts by

learning the 1asÈ step in a task. Thus, the caregíver d.oes not need

to "take overrr to complete Éhe task and the child deríves the fullest

satísfaction possíble by believing that he/she r¿as successful in the

task. Baker eÈ al,rs dírections and philosophies are worth considera-

tion and can be incorporaÈed viíth other teaching meLhods,

others have devised systems Èo teach dressing tasks by having

subjects learn to rnanipulate a seríes of increasingly more difficult

garments, Leví tan-Rhe ingol d, HoËÈe, and Mandel (51) designed a series
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of six shírts \ùith raglan sleeves and no fasÈeners. The shirt bodies

were kepÈ constant, but the neck openings and sleeve lengÈhs were

sysÈematically varíed Eo create a sequence of easy to diffícu1t handling

garments. They assumed that shirts with large necklines and short

sleeves were easier to manipulate than shíïts with sma11 necklines

and long sleeves.

Síefert (65) designed form board traíning mechanísms and ,'self-

help developmenËalr' dresses \,rith hook and loop fasteners, 15/8 inch

flat buËtons, 3/4 íncl;¡ half-bal1 butËons, and hammer-on snaps atÈached

to cotton tape, The d.resses had shorÈ, raglan sleeves and fu11 length,

center fronË openings with the varíous fasteners,

The above researchers provided teaching instrucËions ¡vith their

garments. Their exploratory testing indícaÈed Ëhat wíth regular

learning sessions, subjecÈs ¡rere able to increase their dressing

skíl1s. The subjects also generalízed theír learning Ëo ready-to-

wear garments. These teâching methodologies can be used wíth other

dressíng tasks, and may even funcÊíon with carefuLly selected commer-

cial garments. Hortever, for Ëhe educaÈional process t.o succeed, the

chíldren need to be motivated either by rewards, praise, or easy ac-

compl ishment.

Clothing Research on Preschool Children's Abilitv
Èo Manipulat.e C1oÈhing Fasteners

The historical aÈtitude that children were míniaËure adults pre-

vented people from understanding the uníque needs of children and

their clothing. Thus, for centuries childrents clothes were replicas

of adultsr clothes. Developing chests r,rere tíghtly bound, growíng

legs were sr,rathed in heavy fabrics, and sma11 feet L/ere perched on
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hígh heels. Even in early America, five year o1d.s were sometimes

seen ttwearing a corset of board and steeL, tightly wroughË with heavy

buckram" (Young, 76, p, 38). Children end.ured elaboraÈe outfíts,
tight sleeves, minute butËons, ruffs, and wigs.

Gradually, however, views on chíldhood and childrenrs clothing

changed. The impetus began wíth John Lockers Thoughts on Educatíon

and Jean Jacques Rousseau's Emile (young, 76, pp.25,25), Locke ad-

vocaÈed that a chíldrs body needed light, warm, 1oose, and comforEabl-e

clothíng, noÈ heavy, tight garments whích did not allow the body to

gror¡r or exercise, Rousseau sLaÈed Èhat scientific management should

be used to ensure ÈhaÈ childhood ís a happy, healthy experíence.

These men initiated rhe .nderstanding that children are, indeed, uníque

humans r,rith special needs and interesÈs. From this understanding

evolved a sirnplificatíon of childrenrs clothes,

Contemporary childrenrs clothíng, ídeally, meeËs the psyehological

and physical needs of the child as well as being aesthetic, economic,

and wel-1 constructed. Holrever, little has been d.one to deÈermine íf
childrenrs clothing fasteners allo\,r them to d.ress ind.ependent1y. Re-

search by home economísts has been surprisingly scant considering the

obstacles clothing fasteners provide for young child.ren, Most de-

signers and manufacturers simply produee clothes which appeaL to care-

giversr aesthetic preferences, and hope that other clothing criteria
are being met.

Manípu1a Éíve S tud ies

0n1y tlro ínvestigatíons were found which sought to determíne a

normal preschool childrs fastener manipulative abilityl thar of Wagoner
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and ArmsËrong in L926-27 and thaË of Bynum in 1975, Both studies pri-

narí1y examined buttoníng abilities. hrtrile Wagoner and Armstrong found

sexual differences in manipulative abíl-iÈy, Bynumts data revealed no

sígnifícant difference between the manípulative ability of boys and

girls. However, the average age (3 yr. 3 mo.) of the children Wagoner

and ArmsËrong tested was younger than thè average age (approx, 4 yr.

L0 mo.) of Bynumts subjecÈs. Thus, Ëhe discrepancies may be attributed

to dífferent raËes of development bet!r'een Ehe two sexes which Level-

off atter 4 years of age.

In L926-27 Wagoner and Armstïong (71-) evaluated Ehirty nursery

school children aË Io\,ra State College ín an aÈtempt to fínd the degree

of motor conÈrol necessary for the manipulaËion of butÈons and butLon-

holes. Their purpose Lras Èo establish a readiness críterion by which

caregivers could evaluate when a childts moÈor coordination was adequate

for rûasteríng dressing tasks. They approached the problem wíth two

separate studies,

In the fírst study a comparison was made of the degree of skil1

evidenced in buttoníng and unbuttoning with scores on sÉandardízed

tests of fine moËor developmenE. Their findings, although incon-

clusive on account of the small sample and response variabiLity, in-

dicâted a positive relationship bett¡een abilíty Èo manipulaÈe buttons

and buÈtonholes and scores on fine motor skil1 tests. They also found

Lhat fine motor development scores t¡ere a better indícator of fastener

manipulative abiLity than were intelligence scores,

The second study evaluated the childrenrs abilíty Ëo manipulate

different sizes and types of buÈÈons and buttonholes located at both

Èhe center fronË and sides of six jackets. Their data díd not
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recommend a specific btltÈon and butÈonhole combinaÈíon, but they

thought thaL fabric loops were both easily handled and conveníent

for home sewers. Theír fíndings índicated (1) that cenËer front

fasËenings were easier to manipulâEe Èhan side fastenings, (2) that

lower buttons were easíer to manipulate than higher buÈtons, (3) thaË

unbuttoning was easier Lhan buttoning, and (4) that girls learned to

unbutlon and button earlíer than boys. They also found Èhat interest

ín the Êask increased with ability to do the task, and thât ability

improved wiEh increased age, Their fíndings seemed to indicate that

the abí1iËy to manipulaËe butÈons is a functíon of maturity as well

as learning.

Wagoner and Armstrong concluded that further investígation of

the moÈor conÈro1 ínvolved in the dressing process \,r'as necessary.

They identified a need to investígaËe other fasteners for easier mani-

pulation by children and to design and construct self-he1p childrenrs

cL oth ing.

tn 1975 Bynum (14) tested sixty-níne four year old Anglo, Mexican-

American, and Bl,ack children in Lubbock, Texas to deternine the ease

of manipulation of five selected fasteners, and Èo d.eËermine if a

...-significant difference existed betvreen sex or race and the ability

to manipulate fasteners. The children were tímed, Èo the tenth of

a second, as they fastened each of five randoml-y assigned vests, each

construcËed with three identical fasteners at center front. The datâ

revealed thaÈ the toggle buEton required the leâst amount of time Lo

fasten, followed by the round 1 inch button, Ëhe round 314 índn button,

the round. 7lL6 ínch butÈon, and the hammer-on snap which required the

longest time to fasten, Bynum deduced thâÈ the Èogg1e ¡¡as easiest to
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fâ6ten because the shape facilitated graspíng. The data revealed no

signíficant difference in manipulative ability according Èo sex or

tace '

Se1 f-Help Garment Studies

Research aimed at designing self-help garmenÈs for preschool

chil"dren has yielded some informaËion concerning childrenrs fâstener

nanipulation. I{owever, Ëhese studies were conducted in the 1940ts

and 1950rs when buttons were practíca11y the sole fasËener for childrenrs

cloÈhíng. At thaÈ time, zíppers were made of metal and usually did not

operaËe smoothly. The elastic that \,ras available streËched excessively

in launderíng. Other fasteners, such as hammer-on snaps or hook and

loop fast.eners, were eiÈher rare or nonexistent. Thus, thís descríptive

research primaríly supported the researchersr assumption thaL preschool

children could manipulaÈe fronÈ openings wíth large buttons.

Johnson (42, 1945) designed síx self-help dresses for a four year

old girl wíth the purpose of creating adaptable preschool dress de-

signs which would encourage dressing índependence and al1ow for physi-

câ.l gro\,rth. Her preconstruction testing indícated that the gír1 could

manípulate any sized button wíÈh a shank to facilitate grasping, but

had some diffículties with smooth pearl butËons. The girl-rs I'ear

testing of the dresses revealed diffieultíes with shoulder buttons,

buttons on r,ride overlaps, buttons at Ëhe extreme side waistline, and

hídden snaps. Johnson concluded that 112 to 3/4 inch raised surface,

cupped butÈons ín visíble locaËions on three-fourths or ful1 1-ength

center or side fronl gârment openings were Èhe most satisfactory in

facilitating dressing independence.
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MacCloskey (52, 1945) atÊempted to design childrenrs gaxments

with self-help and ease of care features. Her preLiminary survey of

moÈhers of preschool chíldren revealed problems with sma11 buttons,

nurneror.ts buttons ox fasteners, inaccessible fasÈeners, and concealed

openings. She does not reporÈ the findíngs of her designsr wear

lesÈs.

Boerrke (7, 1953t & Zook, 9, fg'6) designed síx d.resses in an

attempË Ëo develop appealing childrenrs clothing with self-help and

grol,¡th feaÈures. The gír1 who wear tested BoeÈtkers dresses could

bulÈon Ëhe center front styles at two years, six months and the front

surplíce styles aÈ thTo years, eíght months of age. But even the three

and four year old nursery school girls who tried on Èhe garmenÈs had

difficulty rÌith Ëhe neckline hammer-on snap of the one dress. Boettke

concluded that long thread shanks on buttons fací1ítated early buttoníng

ski1l and Lhat sÈiff hammer-on snaps complícated fasÈening.

Bernhardt (5, 1958) designed and evaluated five garments ín an

attempt Èo develop attractive clothing designs for preschooL children

which incorporated self-help, growth, freedom of movemenE, and ease of

care features. I{er results indicated (1) that front openings made

garment fasËeners easy for children to reach and fasten themselves,

(2) that 5/8 or 314 inch burÈons wiÈh thread shanks facilitated
grasping, (3) ttrat convenÈiona1 zipper Èabs may be too srnall for some

children to grasp, and (4) that center fronÈ zippers in overalls per-

nítted children Èo dress and undress !¡ithouÈ the awk\arard. maneuver of

fastening and unfastening shoulder stïaps. Bernhardt recommended the

use of êither large zippers or an aÈtachment on conventional zipper

Ëabs.
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Preference Studies

Studies of parental preferences ín preschool childrenrs clothing

have shorn'n a preference for zíppers and buttons, depending on the

tespectíve garmenË' Zippers were general-ly preferred for snowsuits

and buËtons were preferred for girls blouses and dresses, Zippers

were usual-ly rated as the easiesË for chíl-dren to manipulate, Most

pârents were unaware of self-he1p features, such as front openings

and fasteníngs, and predomínantly considered aesthetics r{hen selecting

theír child I s cLothing,

Kennally (46, 1950) found Èhat while parents of preschool chí1dren

preferred zippers, buttons, and hammer-on snaps, Èhe children pre-

ferred zippers and medium sized buEÈons. Approximately half Èhe

children surveyed could manipulaEe both zippers and buttons. Parents

cited a preference for zippers in snowsuits. They also menÈioned

experiencíng problems with buttons that r¡/ere either too large for the

respectíve buËtonholes or lì¡ere too numerous and required excessive

fasËening time. Hammer-on snaps r^7ere Ëhe least preferred because

they \rere not easily manipulated by the children and Êended to tear

clothing.

Brasíe and Ryanrs daÈa (10, 1951) substantiated Kennallyrs re-

sulÈs by indicatíng that seventy-six percent of preschool childrenrs

mothers preferred front zípper closings ín theír childrs snor¿suiLs

and sixty-six percent of the childrents snorn¡suits had zippered closings

The mothers reported thât zippers were the easiest fasËener for

children Lo manage, and the data indicated that children with zippering

snowsuits requíred less assisÈance both in donning and doffing their

snowsuits, Some mothers considered zippers better looking and warmer
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than buttons or other fasteners.

McDonald (54, L970) found Ëhat both mothers of preschool children

and day care directors agreed that most children couLd manípulaËe

common fasteners buÈ had trouble wíth complícated ones. Zippers

and buttons were Lhe preferred closures and those most commonly

worn: Hooks and eyes, and buttons wiEh fabríc loops were the least

preferred and the least commonly worn, The findings also indicâted

that many mothers and some store buyers were not aware of self-help

feaËures and Èhat self-help garments were often not avaílable in

sËores. McDonald conclud.ed Èhat educationaL efforEs were needed to

increase awareness of (1) self-help features, (2) ttre time saved by

teaching self-dressing, and (3) the importance of dressing independence

to the chíld.



Chapter III

STATEMENT OF THE PROBT-EM

The age aÈ vrhich a chí1d should be able to nanipulate dif,fereot

clot.hing fasteners is an importanE ques!1on particularly because

fasÉeners range in their manipulatíve dlfficulty. Caregi.vers, edu-

ca:Lors, clothÍng deslgners, and clothing manufacturers need to know

when a childts developnenÈ is, or should be, suffícíent to enâble

fastener mastery.

No emptrical data presently exist which relaËe chronologieal age

with the ability to manipulate fasteners. The limiÈed information

available are eilher from normatlve studÍes conducËed when buÈtons

ând tíes r,rere the conmon fasÈeners on chil-dren's clothing (Ryan, 64;

l{agoner & Armstrong, 7l), ínvolve only a speclflc age or disability

(BlaÍr, 6; Bynum, 14; Coolidge, 17), or are the secondary resulÈ of

caregiverrs, educatorrs, or designerrs experience (Brasie & Ryan, 10;

McDonald, 54; Iamb, 49). The current daÈa conËain conÈradicEions or

assumptions about sex differences, optímum fasËener size, and pre-

ferred vertical posítlon of center fronL fasteners. The basic

questlon of che age at whlch a normal child can adequately manipul"ate

speclfic cJ-othíng fasteners stil-1 remains unanswered,

Enrpíríca1 daEa relating chronological age wtÈh the ability Èo

nânipulate c1-othíng fasteners would establish the basis for deveJ-op-

menËal tesËing, clothÍng design, and cloEhíng selecÈ1on. Normative

data are necessary for the evaLuation and assisÈance of both normal

and abnormal ch11dren. Explicit lnformatlon on r,¡hen developíng chil-
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d.ren manipul-ate specific eloÈhing fasteners woul-d aid caregivers, edu-

catots,. clothlng d.esi-gners, and clothing manufacturers.

P urpo se

Thus, the purpose of thís study is (l) Èo determine the cLothing

fasËeners preschool children can manÍpulate at slx month age inter-

vals from 24 to 54 months, (2) to determine if sex, fasEeneï síze, and

verEícal posíÈlon of the fasÈener influence the fastening ability of

chíldren, and (3) Êo recommend clothíng fasteners r¡¡hích would facilí-

Ëate independent dresslng,

Hypotheses

1o accomplish this purpose, rhe following statistical hyporheses

have been formulated:

1. There Ís no significanÈ relationship between age and abtlity

to manipulaËe clothing fasËeners among preschool children

at. slx month age Ínterval-s from 24 Ëo 54 months.

2, There j.s no significant difference between Ëhe fastener

manipulaÈive abilities of preschool boys and girls of the

same age level.

3. Therè ís no significant dlfference in the abiliËy of pre-

school chiLdren of the same age level to manípulaÈe Ewo sízes

of the same fastener,

4, There is no signlficanË dífference in the abtLiÈy of pre-

school chíldren of the same age 1eve1 to manipulate fasteners

posiÈioned at the center front waistl-ine or the cenEer front

neckLine.

The speeific fasÈeners which will be used to tesÈ the fírs! t\,ro
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hyporheses are 1cm buËEons' 2 cm buÈtons, hammer-on snaps, hook and

loop fasteners, conventional zippers, large zippers, and separatÍng

zippers. The third hypothesís wíIl be tested rdíth I cm and 2 cm

butÈons, and with convenËiona1 and large zíppers, Fínally, the fourth

hypothesis will be tested t/ith I cm buÈtons, 2 cm buttons, hammer-on

snaps, and hook and loop fasteners.

Assumptions

This study assumes Lhat a method of random sample selectíon

ylelds a representatlve sample of â population, and Ëhat defining an

age class in terms of thaË age, plus or mlnus a month, will yieJ-d

norErative data foT ËhaË age. The study also assumes thaË a child

cannot manipulate a fâstener (1) if the child 1ndícaLes Lhat he or

she cannoE, (2) if the child is not able Èo close or open Èhe fastener

wíthín 300 seconds, or (3) íf Ëhe child cannot manlpulaËe at least 3

of Ëhe 4 fasteners on the L cm button, 2 cm button, hammer-on snap,

or hook and loop fastener vests. The assumpËj.on is also made Ëhat

non-alígnment of the fasEeners during manipuLatlve t.ests will limiE

the number of fasteners thaÈ the children can manipulaLe on the

respecËive vests. As thls would bias Ëhe testlng of the fourth

hypoËhesis, the children wlll be assísted in correctly aligning the

fasEeners.



ChapËer IV

METHOD

The research problen stíp-ulated Èhe sËudyrs independent and de-

peodent variables, The independent variables were Èhe age and sex

of subjects and the Ëype, size, and position of Êhe fasteners, The

childrenrs ability Èo manipulaËe fasteners was the dependent variable

îhese variables, as defined in the hypoÈheses, were the críterla for

desígning the sample, test l-nstTuments, procedures, and data analysis

Sanple

SelectÍon

The populaËion was defined as a1l chíLdren attendíng l-ícensed

day care centers \,¡ithin the ciÊy of l^Iinnipeg, l4anitoba. I^tithin Ëhls

population, the study was limíted Êo children wiËhout physical or

menÈal handicaps and of the appropriate ages. The age classes or

levels were defined in six month lntervals from 24 to 54 months of

age, plus or minus one month, respect.ively,

Day care cenËers were selected by Probabilíty ProporËional to

Size (PPS) methods, The chlldren ín eaeh cenÈer rÀrere subsequentl-y

dív1ded into classes and subclasses by age and sex, respectively.

Two subjecÈs were randomly selecËed from each subclass, If a center

did not have chíldren in a specifíc subclass, substitxtions were made

from anoËher randomly selected center ln an aËtempt to have at leasË

10 subjects in each subclass,
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DescriP t lon

Eíghteen lícensed Winnipeg day care centers tvere contacted, and

all participated in the sLudy. These eenters constituted L4"A oÍ |-he

day care cenÈers and represented a geographical cross section of

f,línnipeg (See Appendix E),

one hundred, thj-rty-Et¿o children were subsequenËl_y tesËed Ëo de-

Èermine Èheir abillty Lo nanipulate clothíng fasteners, Hor,/ever, some

of the subjects initiaLly selected for the study were unable to par-

ticipate: Several were sick on the testl-ng dates, others had moved

or rl7ere on vacation, and still othersr parents had falled to return

Èhe consenE form. Two children \,¡ere not Eested because Ëhey weïe

unduly shy.

The distribution of the 132 subjects by age and sex is shown in

Table 1. Generally there were at least 10 subjects in each age/sex

Table I

Distribution of Subjects by Age and Sex

Age Ín MonËhs Boys Girls Both Sexes

L2

10

12

16

11

24

30

36

42

48

s4

5

11

13

t3

10

L2

L2

23

25

26

23

Total 64 68 L32
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subclass, However, dlffÍculties r/ere experienced in findil1g sublects

24 î,orLths old, plus or ninus one monLh. This problem arose because

L5 of the L8 day care centers did noE admit children unt11 after theír

second birthdây. Also, the day care cenÈersr enrollments were reduced

due to sumner vâcations, (The testing was conducÈed from May through

August, L983. )

Because Ëhe subjects were not selecÈed Èo represent clothing

sízes, the number and ages of the children ln each sízefsex subclass

varied greatly. As shown ín Table 2, Ehe number of boys or girls who

Table 2

DistribuËion of Subjects by CJ-othing Size

Age ín Months
Size Sex Total

24 30 36 42 48 54

z Boys

GirLs

Boys

Girls
Boys

Girls
Boy:

Girls
Boys

Girls
Boys

Girl-s

Boys

GírLs

I 1 2 4

L0

L4

8

2

L6

25

L2

t3
12

5

2

4

1 2

3 2 2

5 7 L I
3X 1 3 L I I I

L I
4 1 4 3 4 4

3 3 9

2 2 3 2 3

3 2

tr I 2 4

I
6X

I 3

Note . LargesÈ clothing síze child wore as reported by parent.
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sote each size ranged t:rom 2 lo 25. The ages of the children in each

síze class ranged as follows: size 2 from 24 to 36 months, síze 3

ftorf, 24 Èo 42 monÈhs, size 3X from 24 Ëo 54 months, sízes 4, 5, and

6 Í.ro.fi 30 to 54 months, and size 6X from 42 to 54 months' General-ly

the clothing sizes rnzorn increased htith the childrenrs ages.

InsËruments

Tes ting Ves Es

In order to evaluate the fastener manipulative abilíty of the

preschool -children in the sample, two sets of ten vests rtere con-

structed so each vest cl"osíng would incorporate one of the fasEeners

to be tesÈed, The two sets of vests \,rere identical in appearance,

but different in size. The small vesLs were designed Êo fit children

size 2 through 4 and Èhe Large vesËs were desígned Èo fit children

size 5 through óX. Canadian standard size measuremenÈs ând commercíal

patterns rrere used to deLermine the sízíng. The vertícal length qTas

kepÈ consÈant in each vest set, bul horízonËal adjustment was provided

for by hook and loop fastener labs aË the two sides of each vest (See

Appendix C).

The fasteners were located at the center front of the vests.

As one objective was to evaluate how fastener position affected

manipulative ability, the fasteners were posiÈioned from the raraist-

line to the ínterclavicular notch. Thís resulted in approximately

20,5 cm and 23 cm front lastening lengths in the smal1 and large

vest s, re spe ct ive I y.

The selection of fasËeners to be tested rras bâsed on a markeÈ

survey of childrents common clothing fasteners, interviews with
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edltcators and caregivexs, and fíndings or recommendâËions found ín

reLateð. literaEure. Each se¿ included vests wíth these fasÈeners:

1. four 1 cm buttons,

2. four 2 cm buttons,

3. four hammer-on snaps,

4, four hook and loop fasËeners (Velcro

5. a conventional zipper, and

6. a Large separaËing zípper.

Tr4'o vesËs \4tere constructed in each síze for Èhe 1 cm buËEons, 2 cm

buÈtons, hanmer-on snaps, and hook and l-oop fasËeners. Thís was done

so male children coul-d manipulate Èhese fasEeners on lefË overlapping

closures as customary in rnale clothing and female children could ma-

nipulate Lhese fasteners on righL overlapping closures as is cusÈomary

in female clothíng.

Facing, buË no interfacing, was used a1ong the front openíngs.

Thís decision was made because (1) some of the fasteners, such as

zippers, do not customarí1y use interfacíng, (2) tfre fabric iLseIf

had sufficient firmness, and (3) addítional fírmness would have made

the vesÈs stíffer than most conventional garments,

hhiLe, round sew-through buËtons with raised. rims and thread

shanks r,¡ere used for the button Èest vests. As buttons are sti1l

manufactured accordíng to "Line'r sizes and as ídenÈica1 butÈons were

not available in the tvro desired sízes, compromises had to be made.

Two-holed, 1,1 cm (Line 76 or 318 inch) buttons were used as 1cm

buÈtons, Four-holed, 1.9 cm (Line 3O or 314 inch) buttons were used

ae 2 cm butÈons. Ho\^rever only tvro of the four holes were used in at-

taching the large buÈtons Èo Èhe vests.
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WhíËe thread and a Sínger Buttonholer attachment were used to

sËiÈch vertical butÈonholes onto Èhe button test vests' The small

bu¡Èonholes were 1.5 cm long: 0.4 cm longer than the small buttons.

The Large buttonholes are 2.4 cm long: 0.5 cm longer than the large

buttons, The buttonhole size selection was Limited by Èhe available

but¿onhole cams. Ilol!¡eveÍ, the selected buËËonhole sizes were within

the "ll8 to 1/4 inch larger Èhan buttonrr range whích is usually

recommended '

PearLízed white domed 1.2 cm hammer-on snaps were used for Ëhe

hammer-on snap test vesEs. Ideally, a f1aÈ r¡Ihite dome should have

been used, but these I{ere no! available on the 1ocal reËail- market'

Medíum duty 2.0 cm Velcro @ aot" '^,ere used for the hook and

loop fastener test vesËs. The hook component ft7as sewn to the under-

1ap and the loop component was sewn to the overlâpping front facing.

A 2 crn white felË dot was glued on. the outside gârment surface,

directly over the loop eomponent, This visual identificatíon of the

fasEener locaLion provided visual consistency with the other fasteners'

r,Ihite 100% polyester woven, 0.15 cm wíde coil , conventional zip-

pers in 20 crn and 23 cm lengths were used for the small and large

convenËional zipper tesÈ vests, resPectively. An exposed zipper

melhod r{as used to insert the zippers at the center front, n¡íÈh the

bottom starting at the waistline and the top ending at the neckline

(See Appendix C, Figure 5),

T,arge whiÈe 100% polyester Irtoven, 0.4 cm wide Ëeethed' separating

zippers ín 22,5 cm and 25 cm lengths were used for the small and laïge

separating zipper tesË vesÈs, respectively. An exposed zi.pper method
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r¡as used to insert the zíppers at the cenÈer front, with the boËtom

s¡ds starting at Ëhe vest hems (approximately 2.5 cm below Ëhe waist-

1íne) and the top ends terminating at the necklínes. The longer zip-

per lengths were selected to duplicate custonary garmenË condíËions

r,There sepârating zippers start at garmenË hems. I'Jhite lines were

embroidered on both sides of each zípper Eo nark the regular waist-

1ines, Thus the children could be requesËed to close and open the

zipper Èwice: Èhe firsË tirne from Ëhe white line as a Lest of large

zípper manipulation ând the second time from the zípper botÈom, joíning

and separating the bar pin and pocket, as a test of their abiliEy to

rnanipulate the separatíng mechanísm.

The vests were consLructed using teð 65% polyesEer/35% cotton

poplín fabríc and white fasteners. The fabric ¡uas selected for its

sËab1e weave, medium weight and red co1or. The fabríc had a balanced

p1aín weave r,7ith 55 warp threads and 56 \reft threads per sqùare inch.

It Ì{as 0.006 inches thick under 0.1 pounds per square inch pressure.

Red !¡as deemed the mosÈ appropriate fabric eolor because it is

not usually associated. \,rith eiEher sex and research has indicated that

red ís preschool childrenrs favorite color (Hurlock, 39, p.315; Munn,

57, pp. 266-à67; Ryan, 64, p, 213). Inhite was chosen as t-he fêsrener

color (1) to provide a fabric/fastener color contrast r¡hich r¡ou1d aid

the childrenrs identífication of the fasteners, (2) to minínize dif-

ferences in contrast bet\reen various fasteners and the red fabric,

and (3) to facílitate the acquisition of the fasteners desired.

To assess the conErast beËween the red fabríc and the white

fasÈeners, the col or-dif ferenc es between the red fabric and several

representative rqhíÈe fabrics and whíte snooËh surfaces were caLculated
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lriÈh the T,' aL, and b, values obtained from a Hunterlab Color-Díf-

feterLce Meter (Model D25M). Calculated by the modifled Judd-Hunter

equaËíon, Ehe color differences were from 71 ,5 Lo 81.5 standard

NBS-CIE units. Calculâted by the 1964 CIE U* Vì* W'k equaÈion, whÍch

accounts for the wavelength cornposiEion of the lighÈ source, the color

dífferences were from 72.5 to 85.5 standard NBS-CIE unlt.s. These

figures indlcate both a high level- of contrast beÊl^/een the red fabric

and the whÍte surfaces and a moderate variaËion in contrasE beËween

Lhe various whiÈe surfaces. These findings would seem to indicate

(1) that the red/white contrast was sufficient to enable easy tdenti-

fication of the fasteners, and (2) that the contrast variation betLreen

the fabric surface and the varlous fasteners was rninirnal compared to

the fabrtc/fastener conÈrast.

Subj ect DaÈa Sheet

A data sheet was devísed Ëo record Ehe necessary personal and

test data for each child. The upper porËion of the sheet was de-

slgned to document the childts age, sex, and clothing size. The boË-

tom portion was designed to register Èhe fastener manipulative skill

the child dispLayed i.n.handlíng the test garments. Additional space

was províded to record tlle size of vest worn during Ëesting. (See

Appendix D,)

For each speclfic fasEener, the followlng information was

recorded:

l. the sequence in whích the vesÈ rras Ëested,

2. the t ime required Lo fasten,

3. Èhe fastening order, vhere applicable, or the ability

to fasLen,
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4, the tirne required to unfasten, and

5. the unfastening order, where applicable, or the ability to

unfasten.

The sequence ín which the vests r4rere Eested r¿as recorded as consecuËive

nunbers from "1" to116." Thís record was made to enable Èhe researcher

to check whether factors such as fatígue or learning affected the

chíldren I s manipulatíve abilities.

The time requíred Ëo fasten and unfasten each vest was recgrded

to Ëhe tenth of a second. Because previous research had indicated

that children have difficulty in manipulating neckline fasËeners,

only Èhe botÈom three of the four fasteners on Ëhe buËton, snap, or

hook and loop fastener vests were i:ímed. Thus a child could receive

a tíme, or t'pass," if Èhe child could only manipul,ate three fasÈeners

on each vest. The tirne measurements were taken as an indication of

manipulative profícíency. (No time r¡as recorded if the child manipu-

lated two or less fasÈeners, and such a child was not considered

capable of manipulatíng the respective fasEener when the data analysis

was eomputed. )

The índividuaL fastener manipulation orders were recorded for the

buÈton, snap, and hook and loop fasÈener tesÈs in consecutíve numbers

from "1" Eo "4r" indicating first to Last fastener manípulated. success-

fu1ly. If a fastener was not successfully manipulated, it was re-

corded as "5." The manipulation sequences r,¡ere recorded as an índíca-

tion of position preference,

The ability Èo fasten and unfasten the zipper vests was recorded

as eíther t'lt' meaning the fastener was successfully manipulated or
t'5" rneaníng the fastener l,/as not successfully manípulated..
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Procedure

Príor to sEarting índivídual interviews, the researcher intro-

duced the study to the whole day care class, She explained what

r¡ould take place in a testíng sessíon and displayed the fastener

vesËs. She solicited the childrenrs cooperation in doing the fasÈeníng

tasks and ín not interrupting anoËher childrs testing session. This

group ínËroduction helped to relax subjects and helped Èo satisfy

lhe other children I s curíosíty,

the indivídual testing sessíons were conducted aÈ a quíet spot

in the ehildts customary day care room. Where possible, the furniture

was arranged to prevent distractions and yet maintain a familiar

envíronmenÊ.

The daËa sheeE and vests r,\rere prepared before each ínEerview.

The personal data for each child wâs Ëransferred Ëo Ëhe upper segment

of the daËa sheet from the consent form. The testing age r¡7as calculated,

the appropriaÈe vest síze was assigned, and a random testing order for

the vests rras selected from a table of random permutations. The

specific Ëestíng vesËs needed !¡ere then sequenced for the interview,

and the proper horizontal fittíng adjustrnenËs were made.

At the beginning of each indivídual session, the researcher talked.

to the child and attempted to put the chíld at ease. The researcher

displayed the vests and explaíned. whât \4rould be asked of the child.

Before testing each vest, the researcher positioned Êhe vest on a

flat surface in front of the chíld. She d.emonstrated Èhe fasËenerrs

operation and answered the chíldrs questions. The child was subse-

quently asked to don the vest, to close the fastener(s), and to open

j'ho {"/ n iv<-rrsit3r

i,¡Í Manift¡år¡r
iì.$¡iil¡\i.ìitrS
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Èhe fastener(s). Verbal encouragement was given by stâtemenÈs such

as"

"lhat I s good. rl

"You did it!"

"Youtre doíng real wel1, . . "

t'Can you do the _ one?tr

The child!s fastening time, and fastening order or fasteníng abilíty

were concurrently recorded on the daÊa sheet.

The child was aIlor,¡ed 300 seconds (5 minutes) Ëo manipulate each

vest. If the chíld could not close the fastener(s), the researcher

closed them and asked the child to open them. If the child r¡ras not

able Èo open Ëhe fastener(s), the researcher proceeded dírectly to

the nexË vesË rather thân \,¡ait the fu11 fíve minutes. This procedure

helped maintain the childrs interest and self-respect.

As previously stated., the child vras fíïsË asked to close the zip-

per from the whiÈe line ât the r¿aistline, and then open the zipper

that disËance. This exercíse tested the childrs abiliry to rnanipu-

1aÈe large sized zippers. If the chíld was successful ín the above

task, he/she I,¡as requesËed to assemble the zípper segments, close Èhe

zípper, and compleÈely open the zipper. This process tested the

childrs ability to manipuLaÈe the separating mechanism,

Pretest

A pretest wâs conducLed Eo check the adequacy of Êhe testing

vests, data sheets, and testing procedures. Ten chiLdren, aged 2 Eo

5 years, part icipated.

Based on the informaÈion obtained, several changes were made in
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data recordírlg and Èestíng PTocedure. Fírst' the researcher decided

¿o arbítratíLy record the largest size when parents ídentifíed two

clothing sizes for their children' as these children might display

the rnínimum fäsEening skílls of chil"dren wearing the larger size.

second, Èhe researcher decided to Prompt the children to start l'tith

the boÉtom fasEener' helping Ëhem correctly align the two sides.

Non-a1ígnment would limít the children to manipulatíng Èhree fasteners

on Èhe respective vests, and would complícate the tesÊing of the af-

fec: of fastener posítíon on fastener manipulative abí1íty. Third,

Lhe researcher decided to test chíldren with limíted attenEíon spans

ín severaL short sessions. The PreEesE had indicated thaÈ some chil-

dren, particularly in the 24 and 30 month classes, could not concen-

trate for longer Ëhan two vest fasteníng atte$pts. This decision con-

curs with many chíld development Èests that perníE young children to

be Ëested in small segments, Thís testing procedure appeared to be

the best method of determíning the chí1drs actual manipulative abí1ity.

Data Analysis and l{ypotheses TesEing

The daËa obtained from Ëesting Èhe subjects was entered ínto the

University of Manitobars Amdahl 5850 computer' Progrâms prepared by

rhe SAs InsÈiËute (Ray, 59; Reinhardt, 63) were used to obtain

descriptive statístics and tesË the hypotheses.

Fírst, contingency table analysis was used to evaluaËe whether

task sequence affected Ehe childrents manipulative performance.

Second, the UNIVARIATE procedure (Ray, 59, pp. 575-583) was conducted

on the Ëimed data fot age/sex subclasses and size/sex subclasses to

deÈerrnine Èhe frequencies' neans' and standard deviations of the means
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The mean Èimes r,,¡ere plotted. Third, the frequency that Ëhe chíldren

used particular orders to unfasÈen the 1 cm buÈtons, 2 cm buttons,

hammer-on snaps, and hook and loop fasteners were tabulaÈed to deter-

míne ordering preferences or paEterns.

Then, the manipulative dala was converted to binary data, eíÈher

"did manipulatett or ttdid noË manipulaÈe,t' The T,OGIST proeedure

(Reinhardt, 63, pp, 83-102) at the .05 significance level was used ro

fiË the logistic multiple regresslon model Ëo the bínary manipulative

data (the dependent variable). This Eested the nul1 hypotheses Ëhat

there r{ere no signíficant relaEionships between age, sex, and the chíl-

drents ability to manipulate fasteners, The confidence íntervals for

the predicted probabilitíes were compared and plotÊed to assess the

relative dífficulty of the fasteners, and to test rhe nul1 hypothesis

that Èhere was no sígnifícant difference in the childrenrs ability

to manipulaLe two sízes of the same fastener. (Statistical differences

were imp1ied if the confídence íntervals did noË overlap,)

The logistic EesÈs and confidence ínte¡val comparisons were then

conducted for the r,raistlíne and necklíne 1 cm buttons, 2 cm butËons,

hammer-on snaps, and hook and loop fasteners. This tested. the null

hypothesís ÈhaÈ there was no sígnificant difference in the childrenrs

ability to manipulaËe fasteners at the respective posítions.

The logistic multiple regression model was selected because the

manipulatíve daÊa nas binary, ând Ëhus could not be evaluated by

methods which assume normal distribution. The logistic multiple re-

gression model r¡as theoreticall-y appropriate because the predicted

probabilities weïe restricted to values between 0 and 1, and the maxi-

num effect of any variable occurred when the pred.icted probability
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\í^s oÍLe-half. Thís method of estimating probabílity suited the

nanipulâtive data beíng evaluated.

The 1ogístic mul-tip1e regression model also allowed age to be

tested as a conËinuous variable. This permítted inferences to be

nade at any point within the age span tested.



Chapter V

RESULTS

The results lndicate that under cerÈaln conditions, age, sex,

fastener size, and fasÈener position affect preschool chlldrenrs

abLLíty Èo manipulate fasteners, Ho\,rever, the effecËs are not sÍg-

níficant for al-l age, sex, and fastener combinations so generalized

statements must be nade ltíth caution,

The results are presented in three sectlons. The first secElon

reports on task sequences, Ëhe second on nanipuJ-aËive data, and the

thírd on the hypoËheses Eestíng,

Task ManipulaÈion Sequences

Success RaËes

The success rates on the first tr,,¡o and the last two tasks that

the children performed were tabulated as shown in Tabl-e 3. Then, the

l\.ro sets of data were t.esËed for independence. Thís tesËing yielded
,a )t- value of 0.5731 which is not significant at Ëhe ,01 signíficance

level.

Unfastening Orders

The orders which the chlldren selected to open the four fasteners

on the 1cm button, 2 cm button, hammer-on snap, and hook and loop

fasËener vests are strown ín Table 4. These tabulaËíons sho\,r that

younger children are more 1ikely to flrsÈ manipulaËe the center

fasÈeners, Older children generally proceed from Ëhe garment Èop to

the bottom or the garment boËtom to Ëhe top, Thls difference ís most
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Table 3

RaËe of Success on the FÍrst T\,ro
and. I-asÈ Two Tasks Performed

Success
Rate

¡'ír s E Two
FasLening
Tasks

Last Tvro

Fastening
Tasks

None
SuccessfulJ-y
Closed and opened

37
(287,)

33
(2s7")

0ne
Successfully
Closed and Opened

35
(26.5%)

33
(2s7.)

Two
Succe ssful-1y
Closed and Opened

60
(45.5%)

66
(soi!)

Note. X2 = 0.573I (2 ð.f,)
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raÈ1e 4

I'asËener opening orders j.n PercenEages by Age and Sex

Order 0pened

Age in
Months

Sex
Not Open
Any Fastener
on a Vest Bottom

to Top
Top to
Bottom

Míddle to
Edges

24

30

36

42

48

54

Boys

Girls

Boys

Girls

Boys

Gír1s

Boys

Girls

Boys

Girls

Boys

Girls

))/.

57"/.

3LZ

JJ/.

) oc/

17%

5"/.

t+ /"

to/"

30%

2t"a

58:l

J)/a

45"/"

38"Á

50%

5Z

7"Á

6Z

L5Z

207"

407.

50%

587.

48%

34%

J J/.

42%

J) /"

2"/"

L7"/.

8"/.

+/"

2%
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noticeable between 24 and 54 month o1d boys: 7 87. of xhe 24 month

old boys who were able to open the fasteners anð 47. of the 54 nonth

old boys unfasLened Ëhe míddle fasteners first. Conversely, 22% of

the 24 nonËh oLd boys who r,¡ere able Ëo unfasten the fasteners and 967.

of the 54 monEh old boys unfasËened from one garmenË edge to Ehe oEher

MånipulaÈive Data

The chíldrenrs nanipulaÈive abilíÊies are sumnarized in Table 5,

This Ëab1e indÍcates Èhe fasteners \,rhich at leasË 502 of the children

in each age or size class could successfully elose and open, The

frequencíes, means, and standard deviaEions of the means for each

agef sex and slze/sex subcl-ass, and Ëhe plotÈed mean fasteníng tímes

are locaÈed in Appendixes ¡', G, and H.

I cm Buttons

Although some boys starÊed opening 1cm buttons at 36 monlhs,

at least 502 did not open and close 1 cm buttons until 48 months of

age. AE Ëhís age, Èheír mean closíng and opening tímes for Èhree but-

tons were 45,64 and 23.96 seconds, respectívely. The boysr mean

elosÍng and opening Eímes decreased wíEh age.

Some girls started openíng and closing 1cn buttons at 30 months,

but at least 507. dLd not perform Ehe task lrLt LL 42 monrhs of age.

Their mean cLosíng and opening tlmes for three buttons were 64,41 and.

27,85 seconds, respectively, at this age, The girlst mean fastening

and unfastening tímes decreased vriÈh age, r¡/ith leveling effects

occurring between 36 and 42 months of age.

The boys wearing size 3 clothes were beginning to open and close

the I crn buttons, and the percenËage r,ùho could mânipulate the buttons
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Table 5

Fasteners Closed and opened by at Least 507" of the Children
By Chronological Age and CloEhing Size

Type of Fastener
Age in
Months

lcm
BuËtons

2cm
Butlons

Hanner-
on
Snaps

Hook and
Loop
¡'asteners

Conven-
tionaL
Zipper

l,arge
ZLppet

Separa-
ting
zLpper

24

30

36

42

48

54

(ciri-s) X

X

X

x

X

x

x

x

X

X

X

X

x

X

X

x

x

x

X

(ctrls) X X

x

x

x

X

X x

xX

Clothing
Síze

2 x

X

X

x

X

X

X

X

X

X

X

X

x

X

X

X

X

x

X

x

X

3

3X (Boys )

x

X

X

X

4 (cir1s)

(cir1s)

(cír1-s)

X

x

x

X

X

5 X

X

X

6

6X

Note, An "X" means thaË both sexes were abl-e to close and open thefastener. Elther t'(Boys)t' or "(Girls)" means that only that sex was
able t.o close and open the fastener,
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teÍ:ded to increase wiËh size. Hor.^/ever, size 6X r^ras the only stze

.¡lheÛe ove'r 50% of fhe boys eould close I cm buÈtons,

The gírlsr results r¿ere dLverse. Although one girl weâring size

Z co\tl'd open I cm buÈËons, the gírls r{eâríng size 3X could neither

opefr nor close the buttons, However, mosE of the girls wearing sÍze

4 arLd aLl of the glrls wearÍng sizes 5, 6, and 6X could manipulate

1 cm buttons.

2 cn BuÈEons

one boy starÈed opening and closing 2 cm buttons at 30 monËhs,

but at leasÈ 502 of the boys díd not begín unËil 42 monÈhs of age.

At this age, Ëheir mean closing time for three buttons was 46.18

seconds and their mean opening time was 40.34 seconds. If an excep-

tion ís made for the unique performanee of Ëhe 30 monÈh old boy, the

mean closing tÍmes decreased with age. The mean opening times showed

s1Íght variations, buË generally decreased wiÈh age.

Girls stârted opening and closing 2 cm buttons at 30 months, and

at least 502 could do so by 36 months of age. Their mean closíng and

opening tines for three butÈons were 94,74 and 52,13 seconds, respec-.

tively, at this age. Tþe girlsr mean closing Eines shor,r'ed a sllght peak

at 36 monËhs, OËherwíse, the nean closing and opening times decreased

!¡ith age.

Some boys within each síze class could manlpulaLe 2 cm buttons.

However, onLy 507" of those \,rearing size 3X coul-d nanlpulate the but-

tons, and Lhe majorlty could noE until they t/ore the larger sizes.

I{ost of the girl-s trearÍng sizes 2-3X could not manlpulate 2 crn buttons,

but most of the girls wearíng stzes 4-6X could.
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tr"tn'rfar-jlglg
The chíldren started opening hammer-on snaps at 24 months of age.

Al-though some started closlng the snâps at 30 months, 50'Á díd not unril

42 ÍLot\Lhs of age. Their mean closíng and opening Eimes for three hammer-

on snaps, at this age, wexe 55.15 and 5.13 seconds. The mean cl-osíng

Éíme6 decreased with age. The meân opening times were sirnilar at 24 ar.d

30 months, buÈ hâd decreased sharply by 36 months. Thereafter, the

openlng tlnes gradually decreased wiÈh age.

Children weâríng a1l the clothing sizes were able Ëo open hammer-

on snaps, b,tt 50% coul-d not close them until slze 4.

Hook and l,oop Fasteners

The children cl-osed and opened hook and loop fasteners from 24

monÈhs of age, AË this age, their mean closing and opening tlmes for

lhree fasteners were 20.10 and 13,33 seconds, respecLively. The mean

closing Ëimes peaked sharply at 30 monÈhs, and then decreased with age.

îhe mean opening Èimes dec,reased rapidly ftom 24 to 30 monËhs and more

gradually Ëo 42 months. Then the mean opening tímes íncreâsed slightl-y

at 48 and 54 months of age.

Chll-dren wearíng a1l the clothing slzes were able to manipulate

hook and loop fasÈeners.

Conventlonal Z j-pper

The children were abl-e to close and open Éhe conventional zipper

aÈ 24 months of age, Their mean closing and opening Ëímes were 21.87

and 17.70 seconds, respectively, at this age, The mean closing and

opening times decreased most rapídly before 42 months. AfÈer thaÈ,

the times remained rei-atively consÈant.
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The children in all the size classes r¿ere able to cl-ose and open

the conventional z ipper '

Large ZíPPet

Most children were able to close and open the large zíppet, The

¡rean closing and openíng tímes ât 24 months of age were 12.00 and 4.18

seconds, respectívely. The childrents mean closing and opening Èímes

decreased rapidly beËkteen 24 ar.d 36 months, and leveled off after 42

nonËhs of age.

Children wearing all the clothing sizes were able Èo manipulate

the large zípper.

SeparaËing Zipper

Although children starÈed openíng separating zíppers at 24 months,

rnost could not close then before 48 months, At thís age, their mean

closíng tíme was 10.61 seconds and theír mean opening time r¿as 3.48

seconds. The mean closing times decreased through a series of steps,

with the drops occurring from 24 to 30 months and 42 to 48 months of

age. The mean opening times showed a steady decrease wíÈh increasing

age, with the exception of a peak at 48 nonths.

Fifty percent of the chíldren L¡ere not able to assemble the

separating zipper until they wore size 5 c1-othing.

HypoÈheses Tes tíng

Hypothesis 1

In testing Èhe fíïst hypothesís, the 1ogístic multiple regression

model was fítted Ëo (1) Ëhe closing data, (2) the opening data, ând.

(3) the closing and opening data for each fastener, Caution must be
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takerl, however, in evaluaËíng the results for the hook and looP fast.eners,

convenEional zippers, and large zippers. As over 90% of t]ne children

flere able to manipuLate these fastenersr the variability ín the de-

pendent variable r{as not large enough to obÈaín reliable coeffícíents

Íor gne logistic equation, The confidence íntervals obtained in such

cases are ofÊen too lat:ge to have meaningful value. (See Appendix J

for logistíc equation values. )

The Ëests of the logistic coefficients, aË the .05 sígnífícance

1evel, indicated. Èhat older chíldren close and. open all of the

fasteners beËËer Èhan younger children. hhen closing abílity was

tes¿ed separately, age was again significant for all of the fasËeners.

BuÈ lrhen opening ability \,râs tested separately, age \.!ras only signíf-

icant for the 1 cm buttons, 2 cm buttons, and separating zipper,

The tests for the first hypothesis also cal-culaled the predicted

probabiliÈies and confidence inËervals for Èhe childrenrs ability to

manipulate each fastener (See Appendix K). The predicÈed probabil-

íties of closing and opening the fasteners are presented in îable 6.

These predicted probabililies \{ere plotted as conËínuous functions

between 0 and 1 for the age range tested (See Appendíx L), By using

the "logistic transformation of the probabí1ity p" equatíon (Appendix

I), the predicted percentages shown in Table 7 \,¡ere obtained..

These percenËages índicate the age spans in which most normaL

ehildren wí11 learn to manipulate specific fasteners. Eighty percent

of boys and girls learn to manipulate I cm butËons betl^reen 39,6 and

53,6 months, anð 32.I and 46.1 months of age, respeetively. Eighty

percenÈ of boys and gir1"s Iearn to manipulate 2 cm buttons between

33.5 and 47.5 months, and 27.8 and 41.8 monEhs of age, respectívely.



Table 6

Predicted Probabilities of Closing arld openirlg Fasterers
by I'astener, Sex, and Age

Age in MonÈhs

Fastener Sex

24 30 36 42 48 54

1 cm Buttons Boys

Girls

Boys

Girls

0 . 0008

0.0087

0.0057

0. 0330

0 . 0110

0.5739

0.5659

0 .5 785

o . or42

0.0054

0.0544

0.0361

0 .1834

0. 0611

0.8691

0.9303

0.9614

o . 0477

0.0346

o.2746

0.r975

0.5962

o.2760

0.9703

0.9927

0.9918

0.1485

0 .1907

0. 7135

0.6181

0.9066

0,6905

0. 9938

0.9993

o.9999

0.3775

0.6079

0.9425

0.9].41

0. 9846

o.g28g

0 .9613

o.9999

1.0000

o.6784

0. 9107

0.9908

0.9859

0.9976

0.9463

0.9997

1.0000

1.0000

0. 8801

2 cm Buttons

llaumer-on Snaps

Hook and Loop
Fasteners

Conventional
Zipper

Large Zipper

Separating
Zipper

Note Values derived fron LOGIST procedure
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Table 7

PredicEed Age (Ín Mont.hs) of Closing and Openíng I'asÈeners
By 10 to 90% of Children

Per:cent
f'astener Sex

10 25 50 75 90

l- cm Buttons Boys

Girls

Boys

Girls

32.L

33.5

27 ,8

31.8

43.r

35.6

3i.o

3l-. 3

35.s

46,6

39 .1

40. s

34,8

,l0 â

(22.e)

(23.3)

(23.3)

44 .4

50.1

42.6

44.0

38.3

43.0

2l .0

26.2

25 .6

49.7

53.6

46 ,L

4t ,5

41 ,8

46,7

3r ,l_

29,0

t? o

(5s .0)

2 cn BuËÈons

Haruner-on
Snaps

Hook & Loop
Fasteners

Conventional
ZLpper

Large
Zípper

Separating
ZLpper 33.8 10 1

Note. Val-ues calculated by usíng the "logisËic transfornaÈion of the
probabí1lty prr equation and soJ-ving for age (See Appendíx I).
( ) Extrapolated val-ues.
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Eíghty percent learn to manípulate hammer-on snaps between 31.8 and

46.7 months and separating zippers betrreen 33.8 and 55.0 months of

age. Fina11y, ninety percent can manipulate hook and loop fasÈeners

by 31.1 months, conventional zíppers by 29.0 monÈhs, and large zippers

by 27,9 months of age.

Hypothesis 2

The tests of regression coefficients applied to the manipulaÈíve

dâtâ to test Hypothesis l- also tested HypoËhesis 2. These results

índicated thaÈ, aË the .05 significance 1eveL, girls are better than

boys at (1) closing, (2) openíng, and (3) closíng and opening 1cm

and 2 cm buttons. There were no signifícant differences between boysl

and gírls' abilities Ëo manipulate the other fasteners.

Tigures 2 and 3 shol¡ the children's predicted probability of

closing and opening L cm and 2 cm buttons. Figure 2 índicates that

24 month o1d boys and gírls cannoÈ manipulate 1 cm buttons, Girls

start manipulating I cm buttons first and, by 54 months, boysr and

girlsr abilíties to manipulate 1 cm buttons start to converge, The

discrepancies are not as greaÈ for 2 cm butÈons. As Figure 3 indi-

cates, 24 month o1d girl-s have already started Ëo nanipulate 2 cm

buttons. Ilorarever, the boysr ability to manipulate 2 cn buttons re-

mains nearer to the girlsr abilíty and, by 54 months, both abil-ities

are approximately the same,

Hypothesis 3

The confidence íntervals for the predicted probabilities, ob-

Èained from Ëhe logistíc ÈesÈs for HypoÈhesis 1, were compared and

plotted Èo test Hypothesís 3, The results indicated Ëhar Ëhere are
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genetally no differences, aË the .05 significance 1eve1,, beÈween pre-

school childrenrs abiliÈíes to manipulaÊe two sizes of buttons or zíp-

pers. Hor.À7ever, exception must be made for boys between Ëhe ages of

36 and 54 months. These boys found 2 cm buÈtons easi.er to open than

l- cm buttons. The differences ¡7ere large enough that, when closing

and opening abíLiÈies r,rere evâluated together, 42 month old boys sti1l

displayed a difference in their ability to manípulate the two butÊon

sizes. (See Appendix N.)

The graphs of the confidence intervals for predieËed probabí1íty

aLso display the relaÈíve difficulty of the fasteners for the chíldren

in each age group, tr'or insÈance, Fígure 4 sho\47s that 1 cm butËons,

2 cm buEtons, hammer-on snaps, and separating zíppers pose simílar

difficulties to 24 month o1d children. T-ikewise, hook and loop

fasteners, conventíonal zíppers, and large zíppers are equally easy

for 24 monlh o1d children. The graphs change as the childrenrs ages

and abilitíes increase (See Appendíx M). Thus, Fígure 5 illustrates

how buttons, snaps, and separatíng zippers have become relatively

easíer for 54 month o1d children Èo manioulate.

Hypothesis 4

To test the fourlh hypothesis, Ehe logistíc multiple regression

model rras fitted to the closing and opening data for the waistline

and neckline fasteners, and the confidence intervals obtained r¡ere

compared and plotted, Ilowever, caution must be used in interpretíng

the anal"ysís for the r¡aistline hook and loop fasÈener. As over 90%

of the children were able to manipulate this fasÈener, the varíanee

in the dependent variable \das not sufficiently large Èo obt.aín
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te7íable coefficient€ for the logistic equation (See Appendix 0).

The overall results índicate thaË fastener positíon sometimes

effect.s preschool childrenrs manipulative abilíty, There is no dif-

lerence at the .05 significance level in (1) ttre children's ability

Eo manipul,ate waistline and neckline 1 cm buttons, (2) the girlst

ability and the 24 to 36, and 54 monËh o1"d boysr abiliry ro manípulare

2 cn buttons, (3) 24 to 30 month o1d children's abílity to manipulate

hamner-on snaps, and (4) the children's abí1ity to manipulate hook

and loop fasÈeners. Thus, the neckline position ís onLy signÍfi-

canEly more difficult than the waístline posítion for 42 to 48 month

o1d boys manipulating 2 cm buttons and for 36 to 54 month old children

manipulating hammer-on snaps (See Appendix S).



Chapter VI

DISCUSSION AND TMPLICATIONS

The daÈa obtained 1n this sLudy reiteraEe that different clothing

fasËeners present varylng degrees of manipulative difficulty and Èhat

varlous fact.ors nay influenee a childts manipulative abiliËies. The

daËa also índlcate rirhich fasteners a child should be able to manipu_

late at each age, and provide a basis for self-help fastener recommenda-

tions. This lnformatlon can help caregívers, educators, clothing d.e_

signers, and c1oÈhing nanufacturers in teaching fastener manlpulaËion,

evaluatlng childrenrs development, and provid.íng self-help clothing,

The dÍscussion and ínterpretatÍon of the resul-Ês will follow the

same outline as Èhe results ehâpter.

Task I'l¿.nípulatíon Sequences

RaÈes

The Èask sequences were recorded Ëo tesË t/hether facËors such as

fatígue or learning affected the children's manipulative abilitÍes.
The independence of Lhe success rates on the first two and 1asË Er,/o

tasks performed seems to indicaEe that Ehe task sequences did not af-
fect the chíldrenrs manipul-ative ability, Thts ímplies that the random

sequencing of the fastening Lasks eliminated tesË bias,

Unfasl: 0rders

The orders the children selecËed to open the four fasËeners on

the 1 cm buÈËon, 2 cm button, hammer-on snap, and hook and loop fas-
teneï vests were recorded as an índ.ication of posiLion preference,
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The Ëabulations coinclde wit.h Èhe researcherrs observaËion that

younger, less proficien! children auEomat.ically reached. for the nid.d.le

fasÈeners, These chil-dren often had protruding abdomens whích made

the mídd1e fasÈeners more vísible than the \,/aÍsËline or necklíne fas-

teners, Ho\,rever, as Ehe childrenrs manipulatíve profíclency íncreased

with their age, they would save moLions by systemâtically movíng from

one fasLener Lo another.

l{agoner and Armstrong (7L), ZaccagntrLí (71), and Bynum (14) have

1ndícated that the verËicâl posiÈion of a fastener deteïmines íts

vislbility, manipulative ease, and manipulaEive preference. Wagoner

and Armstrong, in particular, reported that lokrer poslÈioned fasteners

were easler Èo manlpul-ate than higher posÍtioned fasEeners, However,

Lhis researcht s flndings would irnply thaÈ body shape and manipulaLíve

development al-so contrÍbute Eo visibillty, nanipulative ease, and

rnanipul-aÈive pref erence.

llanípulaEive DaÈa

Several general- observations were made while conductlng Ëhe fas-

lening tests. First, many 24 and, 30 rnonth old children were noË

famíliar with fasEening activities and needed Èhe demonsËïatÍons of

the fasEenersr operations. The researcher felt Ëhat these childrents

nanipulaÈive abiliLies were often greaÈer than t.hose displayed in
their "first" fastening atËempts. Second, ehíldren about 48 or 54

months ol-d ofLen analysed Ehe fastening lasks, breakÍng them into

component parts and performíng Èhese as separate operâtions. Third,

a chÍld could sometímes perform one element of a task but not another

Fot insEance, one chiLd might correctly align the hammer-on snaps,

but might noÈ have the strength to engage them. Another child mÍght
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dísplay the strength, but might not be able to align the snap segmenEs.

These observatíons ímply that familiarity, perceptíon, and developmenË

of component ski11s influence childrenrs manipulaËive performance.

1 cm Buttons

Generally, the buttons presented problems of task comprehension,

alignment, and dexteríty. The youngest chíldren often did noÈ under-

stand the buÈtonst operation, As this problem eased, the children

seemed to have difficulty \Àrith a1ígnment and, fínal1y, r,rith dexterity.

Theít fingers could not isolate the buttons and buÈËonhoLes from the

surrounding fabríc.

The decrease with age ín the boysr mean fastening times indicates

an increased skill- in performing the tåsk,

Overall, the girl"sr mean fasËening times also indicate Èhat

girl"sr buttoning skills ímprove as they grow older. The leveling ef-

fect betk¡een 36 and 42 months ín the opening Ëimes occurred as more

girls 1-earned ho\{ to perform the tâsk, The drops ín mean opening

tímes occurred as the girls gained fastening proficiency.

The boysr fastening abilities according to clothing size imply

that I cm butËons are not suítable for boyst clothing, sízes 2-6X.

The gír1st results inply that 1 cm buttons may be used on girlst

cloËhes, sizes 4-6X, but should be avoided on clothes, sizes 2-3X,

2 cm ButLons

The decreases with age in the boyst and girlsr mean fastening

Èimes indícaËe Ëhat theír fastening skills were íncreasing as Èhey

grew older, Their manipulative resulEs by clothing sizes imply that
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2 cm buÈËons should be avoided on toddlersr clothes, sizes 2-3X, and

may be cauÈionsly used on chíldrenrs clothes, sízes 4-6X,

Snap s

îhe researcher observed that many chíldren had difficulty in

eíther aligníng the snap segmenËs or in pushíng them together. The

alígnment difficultíes were caused by a lack of eye-hand coordinatíon

and the engagement difficultíes were caused by a lack of hand strength

These problems imply that component fasÈening skills may require dif-

fering degrees of maturatíon or development, and that children may

differ in their mastery of component ski1ls.

The decrease with age in the childrenrs rnean closing times indi-

caÈes increasing fastening abíLity. The sharp drop in mean opening

time betrareen 30 and 36 monLhs of age may be attributed Èo an increased

comprehension of the task, Otherwise, the mean opening times also in-

dicate Èhat fastening skíl1s increase with age.

The fact that 50% of the children could not close hammer-on snaps

until they \{ore size 4 clothing implies that hammer-on snaps should

not be used on toddlersr clothes, sizes 2-3X, but may be used on chil-

drenr s clothes, sízes 4-6X.

Hook and Fasteners

The researcher observed Èhat nany children were not famíliar with

hook and loop fasteners and took a while to undersÈand Èheir operation

At 24 nonths, the chíl-dren simply mímicked the researcherrs motíons,

and íncídenÈally manípulaÈed lhe fasLeners \{íthout comprehending

their acÈions. At 30 months, the children Èhought through Êhe task

and attempted to correctly align the fastener segnents.
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This task analysís at 30 months of age caused a long mean closing

ríme. OÈherwise, the mean closíng times indicated íncreased skil1

wíËh increased age, The mean opening tímes decreased rapidly betr,reen

24 and 30 monËhs as the chil"dren Learned to undersLand the directíons

they \rere given. The mean opening tímes increased slightly as Èhe 48

ancl 54 month o1d children broke the openíng proeedure into four sepa-

rate lasks rather than one pulling motion.

Because children wearing all the clothing sízes 'nrere abl-e to

manipulate hook and loop fasteners, this fasÈener would be appropríâte

for self-help clothing.

Conventíonal Ziooer

îhe children had some difficulty in holding the smal1 zipper Èab

securely enough to pul1, it. Theír fingers wou1"d slip off, and they

would have to regrâsp the Èâb. Thís happened more often in opening

than in closing the zipper. As the chí1dren grew older, Èheir finger

strengËh increased and this problem diminished.

The stabilizatíon in mean fasteníng times after 42 monËhs of age

índicates that the children had gained proficiency in manipulating

the conventional zípper. The childrenrs abilíty to manipulate thís

zipper, regardless of their clothing síze, implies that conventíonal

zippers can be recommended for Eoddlersr and childrents sel-f-help

clothíng,

l-arge Zipper

The larger zipper tab on the 1aïge zípper mad.e grasping easier

than the tab on the conventional zípper, The 1-eve1íng of the mean

fasÈening Ëimes after 42 months of age indicated that the children
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had perfecÈed the task. The ability of the chíldren ín each size

class Ëo manipulate Lhe large zipper ímplies that it can be recom-

mended for toddlerrs and chil,drenrs cl-othes'

Separ at ing Zipper

The opening of the separating zipper was usual1"y performed as a

continuous downward pu1l which automatically separaÈed the zipper

segmenÈs, However, closing required the sequenËial or concurrent

operation of several tasks. Difficulty was usually experienced in

either inserting the pin into the slíde and pocket or in starting the

zippering operation. The children often failed Ëo hold Ëhe inserted

garmenÈ síde down while pulling on the zipper tab, r¡rith Èhe resulL

that Ehe zípper disengaged itself,

The drops ín mean closing tímes from 24 to 30 months and 42 to

48 monÈhs mây be attributed to some children perfecting theír skills,

The steps occurred as more children learned how to manipulate Ehe

separating mechanism. The 48 month peak in mean opening time may be

attribured Êo the tendency of 48 month old children to analyse the

task, breaking it into unzipping and dísassembling actívities raÈher

then performing it as one pulling motion,

The inability of children wearing sizes 2-4 to assemble the sepa-

rating zipper implies that Lhis fastener may not be appropriate for

toddlersr clothing, buË can be cauÈiously used on chíldrenrs clothes.

Overal1, lhe manipulative tesults for each clothing size seem to

índicate (1) thât hook and loop fasLeners, convenÈiona1" zippers, and

large zippers are suitable for toddLersr self-help clothes, sizes

2-3X., (2) thaË 2 cm buÈtons, hammer-on snaps, and separâting zippers
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cân be used on childrenrs clothes, sizes 4-6X, and (3) that 1 cm but-

tons should only be used on girlsr garments in the chiLdrenrs size

tange, HoI,Iever, the manipulative findings for each clothing size must

be carefully eval-uaËed because the subjects studíed were not selected

Ëo represent clothing sizes. Thus, these manipulative findings can-

not dicÈaËe the recommended fasteners for specífic c1-othing sízes,

but can only imply manipuLative Èrends which clothing manufacturers

may consider in producing toddlersr and chíldrenrs fashions. The

final responsibility for selecting self-help clothing wíl1 stí11 rest

on each childts caregivers: They must select clothing with fasËeners

suitable for Èhe childrs age ând manipulatíve ability.

Hypothesis Tes t ing

Hypothesis I

There is no significanÈ relatíonshíp beË\areen age and
abílity Ëo manipul-aËe clothing fasÈeners among preschool
children, at six month age intervals from 24 to 54 nonths.

The hypothesis tesÈing índícated tbaË age affected the childrenrs

ability to (1) close and open all of the fasteners, (2) close all of

the fasteners, and (3) open 1 cm butËons, 2 cm buttons, and separaËíng

zippers. Thus lÌypolhesís 1 can be rejeeted for these fasËeners and

fasÈening situaEions. However, I{ypothesis L cannot be rejected for

the opening of harnmer-on snaps, hook and loop fasteners, conventional

zippers, and large zippers. These opening tasks were so easy thaÈ

any chiLd who undersËood the task was able Èo perform it.

These fíndíngs generally agree wíth the Gesell (O ffg, 29) and.

the trIagoner and Armstrong (71) results r,rhích índícated that childrenrs

ability to perform fastening Ëasks increase with their age. This
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sËudy does qualify, though, that age is not signíficant for opening

hafiner-on snaps, hook and loop fasteners, conventional zíppers, and

large zíppers.

The predicted ages at which mosË normal childïen learn to manípulat.e

specific fasteners nay be used as guldelines for fastener lntroduction

ând for deEection of abnorna] development. Individ.ual child.ren may

be successfully introduced to specific fasteners aE any time \,r'j.t.hin

the predicted age span for learning the fastener's manipulation,

Conversely, if a chtLd repeaÈed1y cannoE master Ëhe fasteners within

the predicled age spans, Ëhe chlld may have developmental problems,

Developmental tesEing by qualified specialisËs may ídentify the cause

of the deviant behavíor and may enable assisEance to be supplied.

The predicted ages for fastener manipulation also indicaËe which

fasteners are better for each age levelts cloEhlng: Fasteners \ahich

are manipulated by at Least 75'l of the chiLdren at an age level can

be recommended for their self-help clothing as nosL chíldren will be

able to nanipulate the fâsteners independenËly and as the others may

need exposure j.n order to learn the fasEenerrs nanipulation, Using

thís criÈeria, no fasÈeners would be recomrnende d for 24 month old

children. Hoòk and l-oop fasteners, conventíonal zíppers, and large

zippers would be recornmended for 30, 36, and 42 month old children,

As we1l, girLs 42 and 48 nonths old could have 2 cm and I cm buttons,

respecÈively, on Ëheir garments. At 48 monËhs of age, the children

would be able to Íìanipulate 2 cm buÈtons and harüner-on snaps. Final1y,

ât 54 months, L cm buttons and separating zippers could be recommended

for all the childrenrs self-he1p clothing. These recornnendat ions are

presented in Table 8.
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Table 8

Fasteners Recornmended for Self-Help Clo.thlng By Age

Fasteners
Age ín
Months

l crn
Buttons

2em
Buttons

Hanmer-
on
Snaps

Hook and
T,o op
FasËeners

Conven-
tional
ZLpper

Large
Zipper

Separa-
ting
Zípper

24

30

36

42

48

54

(ci11s)

X

x

x

X

X

x

X

X

x

x

X

x

X

X

x

(eirls) x X

X x X x

Ngte. The criÈeria used was Ehat. 75% of the children aE an age Level
should be able Èo manÍpu1aËe the fastener. An "X" means thât both
sexes were able to close and open the fastener, while r'(Girls)" meansthat only gtrls met the manípulaËive criterla,



73

flvooÈhesis 2

There is no significant difference betra'een Lhe fastener
manípulative abilitíes of preschool boys and girls of the same
age 1evel .

The results of the hypothesis ËesËíng indícated thaÈ Hypothesís

2 should be rejected for buttons, but should not be rejected for the

oÈher fasteners. The qualificaÈíon ÈhaÈ sex differences are only

signifícant for buttoning tasks ímplies that boys and girls have

similar abilities in manipulating hammer-on snaps, hook and loop

fasteners, and zíppers, This may contradict the commonly held as-

surnption that gír1s are bettêr at fíne motor Ëasks than boys, or it

may suggest that oLher Eypes of skil1s are as important as fíne motor

skills ín manipulating clothing fâsÈeners.

The sËudyrs findings agree with Gesell, Wagoner and Armstrong,

and Bynumrs findings on sex differences ín butloning abil,itíes.

Gese11 (& flg, 29) and l.Tagoner and Armstrong (71) reported thaË girls

begín to manípulate buttons earlier than boys. IÌo\,/ever, Bynum (14)

did not find any sex differences in the abílíties of her subjects

whose ages were between 4 years, 8 monlhs and 5 years, Thís study

\,rould substanÈiate that girls begin buttoning and unbuttoning earlíer

than boys, and that. this sex difference becomes mínimal after 54 months

of age (4 years, 6 months).

Hypothesís 3

There is no significant dífference in the abílity of
preschool children of Èhe same age level Èo manipulate Ê\,zo

sizes of the same fastener.

The hypolhesís testing índicated that there are generally no

signifícant differences in preschooL chi1drenrs abilities Ëo manipulate
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two sizes of butÈons or zíppers. Thus, Ilypothesís 3 cannot be re-

jecteð fot mosË buttoníng and zíppering situations. l{or,rever, the

hypothesis should be rejecËed for 36 to 54 month old boys' abilitíes

to open different sized buÊtons, as they found 2 cm buÈÈons easier to

open than 1 cm buttons.

The simplest explanatíon for this difference in rnanipulaÊive

abílities is that the boys may have found the large buttons easíer

to grasp, Another explanatíon might be that openíng Lhe 2 cm buËtons

requíred less wrist roÈation that opening the 1 cm but.tons. However,

neíther of these explanations indícates why the manipulative dif-

ference ís not evident in the boysr closing abilities.

The manipulative findings for fastener size both support and

contradict previous research. Wâgoner and ArmsÈrong, Bynum, and

Johnson (7L, 14, 42) reeommend butÈon sizes between 1/2 artd 1 inch.

Líkewíse, Bernhardt and Zaccagniní (5, 77) recom¡nend 1-arge zippers

and large zipper tabs. This study agrees thaÈ butËon size may in-

fluence 36 to 54 month old boysr ability to open buttons, buË states

that in other situatíons button size has no effect on preschool chí1-

drenrs fasÈening abilíties, This research also contradicts the

previous zipper recommend.at ions by stating that neiËher zipper size

nor zipper Èab síze has a signifícant effecÈ on children's ability Èo

close and open z ipper s .

Hypothesis 4

There is no significant difference in the ability of pre-
school children of the same age level Èo manipulate fasteners
posítioned at Èhe center fronÈ waistline or cenLer front
neckline,



The resuLts of the hypothesis testing indicated ÈhaÈ Hypothesis

4 should be rejected for (1) 42 to 48 monrh o1d boys manipulating

r¿aistline and neckline 2 cm buttons, and (2) 36 to 54 month old chil-

dren manipulating waistline and neckline hammer-on snaps. The results

also índícated that Hypothesis 4 should noÈ be rejected for the other

fasÈener, position, or subjecÈ combínations,

The lack of difference ín the childrenrs abílity to manípulate

waistline and neckline 1 cm buttons may be caused by the difficulty

of manípulating Ëhese butËons. By the tíme the chíldren develop suf-

fícíent finger dexËerity to manipulate the waistline butEon, they

have the manipulatíve eapacity to also manipulate Ëhe neckline button,

The waistline and necklíne 2 cn butËon resul-ts were only signíf-

ícantly different for 42 and 48 month old boys. This reflects rhe

boysr developing butÈoning skílls: As 24 to 36 month o1d boys were

not able to manipulate either buEton position and 54 month o1d boys

r¿ere able Èo manipulate boËh, Ëhe signifícant difference occurred

while the boys were learning to manipulate 2 cm buÈtons, Thís dif-

ference reveals that the waistline buÈÈon posíÈion was easíer to

manipulate before the boys had gained proficient buttoning skil1s.

The hammer-on snap findings al-so reflect the childrents devel-

oping skills. No sígnifícant difference was evidenÈ in 24 and 30

month old childrenrs abilíÈy to manipulate the waistline and neck-

line snaps because they were not able to mânipulate either. Hor,rever,

bet!¡een 36 and 54 months of age, the children displayed a greaÉeï

ability to close and open the waistlíne snap, The manipulative dif-

fieulty of the neckline hammer-on snap \,ra s caused by a lack of



76

vísíbility, displayed in an ínabílity to align Ëhe snâp segments, and

á.fl absence of a firm surface to push the snap against.

Finally, no sígnificant dífference was evident beËr,\7een waistline

and neckline hook and loop fasteners because of this fasEenerrs

¡nanipulaEive ease: Most of the children r¿ere able to manipulate the

hook and loop fasteners ín both positíons,

The findings for the fourth hypothesis are in qual-ified agree-

ment with other researchersr findíngs. Zaccagnini (77) reported thâË

neckline fasÈeners were difficult for chíldren because Ëhe fasteners

were not vísible and lacked a firm background surface, tlagoner and

ArmsÈrong (71) indicated Èhat 1o!,Jer butËons were easier to buÈton

than hígher ones. Bynum (14) simply assurned that chíldren woul-d have

dífficulty with neckline fasteners, and posíÈioned her top fastener

6 inches belor,r Èhe neck. Thís research indicates that neckline

fasteners creâEe problems for children whose manípulative skiLl"s for

the fastener are stil1 being developed, But !¡hen Êhe children gaín

fasteníng proficiency, the verËical position of the fasËener does

not affect their manipulative performance,

ln ans¡,¡er to r,¡hi ch fasteners a child shouLd be able to manipulate

at each age, this study wouLd indicate that (1) gOil ot boys nanipulate

1 cm buttons at 53,6 months and 2 cm butÈons at 47.5 months of age,

(2) 90% of gírls manipulate 1 cm buttons at 46.I months and 2 cm

buttons at 41 .8 months of age, and (3) 90"/" of children nanipulate

large zippers at 27.9 months, conventional zippers at 29.0 months,

hook and loop fasËeners at 31 .1 months, hanmer-on snaps at 46,7 months,

and separatíng zippers at 55.0 monËhs of age. This sEudy concludes
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that age significantly affects preschool childrenrs ability to

manípulate fasteners, that sex onl-y affecËs childrenrs buttoning

abílities, thaÈ fastener size only affecÈs boysr unbuttoning abilitíes,

and ËhaË fastener positíon affects children who are developing fas-

teníng skills. Table 9 summarizes Gesel1, I,iagoner and Armstrong,

Bynun, and thís studyrs conclusíons for the affects of age, sex,

fasÈener síze, and fastener position on preschool childrenrs fas-

tening ab il ities.



Table 9

Research Findings for the Variables of Age, Sex,
Fastener Size, and VerLical PosiËion

Research Study

Varlable

Gese11 (1920f) I{agoner & Armstrong
(1926-2t) Bynuur (1975 ) Becker (1983)

Age

Sex

Ability increases
with age--for
buttofrs

Abillty increases
rn7Íth age--for
buLtons

Abí1ity increases
with age--for
buttons, hanruner-on
snaps, & separatíng
zippers

Girls learn to
button earlier
than boys

Girls learn to
button earli-er
than boys

No difference
at 4 yrs, 10
mos.

Gírls learn to
button earlier
Lhan boys.
Ability to do
other fasteners
the same.

Fastener
Size

314 xo 7/8 ar,cln
buttons best

1 inch
buttons best

Size only
affects boys
unbuttoning.(Iargest tested)

Vertical
Position

LorÀ7er side brrt-
tons easier than
higher

0n1y affects chil-
dren in process
of learning fas-
tener Danipulation

!
co



Chapter VII

SLIMMARY

This research sËudy eonsídered the questlon of Lhe age at which

a chLLd shoul-d be able to manípulaËe different Eypes of clothlng fas-

teîers. The study aÈËemPled (1) to esÈabllsh the normaL fastener

nanipulative abÍl-íEy of preschool chiLdren at six monËh age intervals

:, om 24 to 54 monËhs' (2) to assess the affecËs of sex' fastener size'

and verEical 1ocâËion of fastener on manipulatlve abllity, and (3) to

recomnrend fasËeners for self-help clothing, This research used age

and sex of subjecËs and the type' size, and position of fasLeners as

índependenË variables. The dependent variable was Ëhe childrents

ability Ëo manipulate clothíng fasLeners' The chlldrenrs clothing

aizes \'Ìere also recorded to aid clothing designers and manufacturers

ín transl-ating Èhe childrents abilíÈy to manípulate fâsteners Ínto

self-help clothing.

one hundred, EhÍrty-two children, 64 boys and 68 girls, from i-8

Iícensed llinnípeg day care centers parËicÍpated in Ehe study. Of

these, 12 wexe 24 monËhs, 23 were 30 months, 23 were 36 months, 25

were 42 monÊhs, 26 were 48 rnonths, and 23 were 54 months of age' plus

or minus one month, resPecElvely'

To Èest the chiLdrenrs fastening abllíty, two sets of vests in

small and large sízes hrere constructed with 1cm butÊons, 2 cm butEons,

hook and loop fâsLeners, conventional zippers, and large, separating

zippers. The fasteners were located on cenEer fronE openings beEween

Èhe liaist and Ëhe lnterclavicuLar notch. ExÈra vesËs were made so
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boys ând glrls could manipulate Ëhe fasËeners on left or ríght

o\retLaPpiTLg closures âs is customary.

Testing r,ras conducted i-n each chlldrs classroom at his/her day

care center. Before asking the chí1d to don and fasten each vest,

Ëhe researcher demonstÏated the fastenerts operaËlon, The childrs

fasËeníng Eíme, order, and abílíty \,rere then recorded as the child

performed the task.

The data obtained fron the Èests were evaluat.ed by d.escríptive

statisÈics. The hypotheses were ËesËed by fítEíng the logistlc

nulEiple regression modeL, aL the .05 significance 1evel, to Ehe

manipulatíve data, and compartng Èhe resulË1ng confldence intervals,

Contingency table analysls indicaÊed Ëhat the sequence in ¡,¡hích

the chil-dren performed the fastening Ëasks did not appear Èo affect

LheÍr manipulative performance. The descriptive resul-ts índicated

thât at least 502 of tlne 24 and 30 nonth ol-d children tesËed were able

to manipulate hook and l-oop fasËeners, conventíona1- zippers, and large

zippers. At least 50"A of :ulne 36 monÈh old children could manipulaËe

hanmer-on snaps and the gírls could manipulate 2 cm buttons. At. 42

months, aE least 50% of the boys could manípulaEe 2 cm butËons and

the same percehtage of glrls were able to manipulate I cm buttons.

By 48 months, ât least 50% of. Lhe boys were also able to manlpulate

I cm buttons, and at l-east 5OZ of the chlldren were able to månipulate

separating zippers. Thus, aË least 502 of the chlldren were able Ëo

nanipuLaÈe all the fasteners by 48 months of age.

fhe older chíldrents abiliEy to close and rclose and open, a1l

of the fasteners was signifícantly betËer than the younger chlldrents

ability, Ho\urever, age was not significanÊ for opening hammer-on snaps,
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hook and loop fasteners, conventionaL zippers, and large zíppers..

The girls performed significantly better than the boys in (1)

closing, (2) opening, and (3) closing and opening 1 cm and 2 cm buttons.

Sex did noÈ affect the childrenrs abílity to manipulate Ëhe oÈher

fasÈeners.

There was generally no significant dífference in the preschooL

childrenrs ability to manipulate Ëì,ro.sizes of buttons and trnro sizes

of zippers. The only d.ifferences which occurred were for 36 to 54

monÈh o1d boys, who found 2 cm buttona easíer to manipulate than 1 cm

buttons.

Fastener position had some affecË on the preschool childrenrs

manipulative abí1ity. The neckline fastener position was significantly

more difficult than the waistlíne position for boys who were learning

to manipulate 2 cm butËons and for ehíldren learning to manipulate

hamrner-on snaps, BuÈ r¿hen the children gained fasÈening proficiency,

the vertíca1 position of the fasLeners did not affecÊ Èheír manípu1a-

tíve performance.

The statistical testing índicated the âge spans in which normal

children learn to manípulate fasteners. Eíghty percent of boys learn

Ëo manipulate 1 cm butÈons betrseen 39,6 and 53.6 months and 2 cm but-

tons bet\Àreen 33.5 and 47.5 months of age. Eíghty percenË of girls

1eârn to manipulate 1 cm buËtons beÈv/een 32,1 and 46,1" months and

2 cm buttons bet\,reen 27.8 months and 41,8 months of age, EíghËy

percenÈ of children learn to manipulate hammer-on snaps between 31.8

and 46,7 months and separating zippers betlreen 33.8 and 55.0 rnonths

of age, Final1y, ninety percent !,'i11 be able to manipulaËe hook and



loop fasËeners at 31.1 months, conventional zippers aE 29.0 months,

arLd large zippers at 27.9 months of age. These findings are illustrated

in Fígure 6.

This study arbitrarily selected the criteria that 7 57. of tine

chíldren in an age Level should be able Eo manípulate a fastener be-

fore the fastener could be recommend.ed for theír self-he1p clothing.

14iËh this critería, no fasteners ¡¿ou1d be recommended for 24 month

old chil-dren, I{ook and l-oop fasteners, conventional zippers, and

large zíppers woul-d be recommended for 30, 36, and 42 month old chil-

dren, T\,¡o cm buÈtons and hammer-on snaps coul-d be added. for 48 month

oLd children. As well, 2 cm and I cm buttons could be used on gaïmenÈs

for girls 42 and 48 months old, respectíve1y, Fina1ly, 1 cm buttons

and separating zippers would be recommended for 54 month old childrenis

self-help clothing.

As the children tested had not been selecËed Èo represent clothing

sízes, no definitive statemenËs can be made on manípulative ability

per size. The results do imply, however, that hook and loop fasteners,

conventíonal zippers, and large zíppers are the preferred fasteneïs

for toddlersr clothíng, sízes 2-3X. TÍro cm buttons, hammer-on snaps,

and perhaps 1 cm buttons and sepârâtíng zippers may be suitabl-e for

childrenrs clothing, sízes 4-6X,

Tabulatíons of the order the children selected to unfasten the

button, snap, and hook and loop fasteners revealed Èhat younger chil-

dren prefer to open middle fasteners and older children prefer Ëo

systemaEícally work fron one garment edge to anoÈher, The researcher

observed that the protruding abdomens of many younger children made

the middle fasteners more visible and convenient. Likewíse, a
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sysfemâtic progression through the fasteners wâs more effícient for

chíLdren with fastening prof iciency.

The researcher observed that many 24 and 30 month o1d chíldren

rdere not familiar with fastening actívities, and she felt that these

chil-drenrs manipulative capabilíties weïe greaËer than those displayed.

This raises Èhe questíon of whieh fasteníng tasks 24 and 30 month old

chíldren could perform if they were shown and encouraged by their

careg ivers '

AnoÊher observatíon made was that 48 and 54 month o1d children

sometímes analyzed. the fasteníng tasks, breaking Èhem into component

elements and performing Èhese as separate operations. Thís raises

the question of how chíldren perceive fastening acËivities and how

their percepEíon affects their manipulaÈive actions.

The researcher also notíced Ëhat children often had Ëhe abí1ity

Èo perform one elemenÈ of a fastening task, but could noË perform

other elements. Perhaps future studíes could documenÈ component

fasÈening ski11s, and thus provide insíghts into childrents skil1

development.

As stated, more informatíon is needed on the effecÈs of familiarity

and encouragemenÈ on fastening abí1ítíes, on chiLdrenrs percepËion of

fastening tasks, ând on childrenrs development of component ski1ls.

Other research could develop teaehing techniques for fastener

manipulation or provide relíable data on the manipulat.íve capabilities

of children who wear each clothing size. As wel1, addítíonal research

is necessary to verífy the manipulative findings and fastener recom-

mendations of this s tudy,
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Appendix A

BUTLER, GOTTS, AND QUISENBERRYI S

FINE MOTOR DEVELOPMENT LEVEIS



Eqllçr, Gotts, and Quísenberryrs

line Motor Development Levels

(Cornrnonly Seen in Children, Aged 3-5 Years)

Level L At this level, Ëhe child pinches \rith the forefingers and

thumb exactly opposing each other, thus permltÈÍng exacÈ grasping

novements, the child can pick up pins, p1lls, and other Einy objects,

can tuïn Ëhe pages of a book, and begins t.o cuÈ \^riÊh safety scissoïs.

His grasping behavlor makes iÈ posslble for hím to hold a crayon

or thick pencil, although he may stiLl grasp it with his físË Ëo con-

Erol its length. He makes a spontaneotls scribbLe and will- imltate

a vertical stroke and a horizontal stroke or strokes. Thls ability

also shows his l-evel- of hand-eye coordÍnation, as does the pícking up

of tiny obj ects,

Hand-eye coordination is furËher revealed by hís skill at Èakíng

things aparË or putÈing them back together. for example, he places

a wheel back where lt belongs on a Ëoy car or properly holds togeEher

the parts of a broken doll, He uses a fork and drinks from a glass

Ivithout asslstance. He can rapidly place round pegs inÈo round holes

and square pegs inÈo square holes of a pegboard.

The childrs visuaL acuíty and form recognlEíon skills are considera-

b1y advanced belzond infancy. However, hís eye movements are irregular,

sweepíng, and nonsysËematlc. lIe recognizes objecËs or miniatures of

objecEs and picËures of common objecEs. He places a square, circle,

and triangle ln a form board. It is evldent from a comparison of these

visual perceptual- behaviors with his drawing abil-ity Ëhat recogniËÍon

ís well ahead of Èhe motor abíLity Eo reproduce wha! ís seen. This is
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Etúe at all preschool age levels.

The childrs manipulatíve abiliÈy ís increased by his greaËer use

of wrist moËion; he can, for example, Èurn a door knob, Much of his

¡anipulation ís not, however, intended Ëo accomplish some resrilË but

ís instead an end in itself. That is, he manipulaËes repetÍtively in

Ëhe process of experiencing sensaÈions and is rnast.ering the perfor-

nance of particular motor actions. Actíons of this type incLude

rolling, pounding, pu1ling, and squeezing clay or other pliable mate-

rials; scrubbing paper !¡iÈh a painE brush \,/ith no apparenÈ concern

for the placernent of colors¡ filling containers with water, sand, or

dirt and then emptying Èhem, only to repeat Èhe action; and splashing

\^/ater and kneading or spreading sand. For these reasons, he prefers

actíon toys like cars and boaÈs.

Although he engages ín few constructive ac.tivities spontaneously,

he may wíth encouragenent or ín imitaÈíon buil,d a tower of six bl-ocks

or an ímaginary train of cubes. He will a1-so tightly pack blocks into

a box in whích they will fit only if they are properly arranged ín

rows ,

His left-righÈ coordination at or across Ëhe center or his body

has advanced. Èo the point that he can unwrap a small candy or a piece

of gum, make an egg beater operate, and imitate the folding of paper.

LeVel- II. At this level , Ehe child uses his pincer much like he díd

at level l, but he ís more likely to use his fingers rather than his

whole hand to grip a pencí1 or crayon. He carries breakable objects

wíthout accidents, Control over the fingers permits him to wiggLe

his thumb while the rest of his hand is fisted,



With pencil or paínt brush he experíments r'íth vertical and hori-

zonLal lines, doËs, and círcular motions. A1-though he may sËart out

by trying !o produce a partícular form, he quíckly shifts into the

action of painting or drawíng for its or.rn sake. If he is asked to

make a more complex figure, such as a cross, he wilL often make the

number of sÈrokes required, thereby showíng that he knows visually

what is required, but both of his strokes are 1íkely to be horízontal

or vertical r,riËhout any lines crossing. He can copy a verËica1 líne

and a horízontal 1ine, which he could only imitate earlier. Copying

is more difficult. for children than imitating, so it consistently

comes later for a comparable form. He can roughly imitate the leËters

V and H because they involve a combínation of strokes which he has

mastered or is near Ëo mastering. He can imitate a cirele but proba-

bly cannot copy one.

Hand-eye coordination ís a bit fasËer and surer than before but

no other developnenÈs appear. About the same Ëhing can be said for

form recogniÈion. He ís faster in his performance but is not yet.

dealing wilh many new geometric forms. Eye movemenÈs are about the

sane as at level- I.

He sometines gets caïïied away with the sensoïy aspects of hís

play. He may, in fact, paint the table, ease1, f1oor, his own hands,

or oËher children in Èhe excítement of the action. If he paints on

paper for a long period of tíme, Iittle variety wíl1 be seen from

picËure to picture; he will repeaÈedly complete a very similar drawíng.

Finger painting interests him more foï the manípulation and sensation

than for Ëhe form of effect produced, Crayons also inÈerest hím.
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Color discriminaÈion is apparent from hís abílíty to sort objects by

color. He makes pies and muffins or cupcakes fron sand or dirt, patEing

¿¡d snroothíng the contenËs of the baking utensil .

Consíderable advance is evident ín the area of consÈruction. His

towers may rise to seven or eight blocks in height. When he lines up

blocks and pushes them like a Eraín, he will add a block for a smoke

stack in imitation. He will place two blocks a sma11 distance apart

and puÈ a third block across them to form a brídge, if you.demon-

straËe this. If he fails to accomplish this, he will form a Èhree-

bl-ock pyramid in the same manner. Some syrffnetry begins to appear ín

his sponËanêous buílding with bl-ocks.

He Ëakes apârÈ more complicated things than formerly and Èries

to reassemble them buÈ may be unable Ëo do so. He unbuttons his

clothíng in front but cannot yet rebutton it. He is able to dry his

own hands. AlL of these are behaviors which require the hânds to

meeÈ at or cross the midlíne of the body.

l,eveL III. At this level, the chí1d is J.íkely to use his fingers Èo

grip a crayon or pencíl; however, if he is tryíng to place a short

stick into a hoi,e in an object held in his other hand, he may still

use a full fist grip on the stick. By this level, many children can

make scissors do what they \,/ant them to do--except for fol1owíng a de-

sired outline. The Èhumb ean be wiggled on a fisÈed hand on either

Èhe left or right side. The thumb can touch aL leasÈ trro of the fingers

on the same hand.

Horizontal and vertical strokes are ímitated with a greater resem-

blance of Lhe product to the oríginal model . The child attenpts to
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make more capital letters, especially those involving horizontal and

vertícal strokês. Paintíngs done at the easel are a 1íttle moïe recog-

nízable as pictures, He copies a circle and can drâ\,r the head of a

person. He is 1ikely to include one other detail on the head--proba-

b1y the eyes whích you may noÈ recognize as such, but he wil-l- assure

you of what the detail is. He will ímítate Ëhe horízontal and vertí-

cal strokes of a cross ¡¿íth Íntersection.

Hand-eye coordination ís no longer dependent on binocular view-

íng, With one eye covered, the child ean pick up pins and other Èiny

objecÈs. I{e can string beads onto a cord or shoestring. He can place

tíny pellets into a small-mouthed boÈtle. The child can discríminaÈe

more forrns and can visualize r^¡hich line of a series is longer. His

eye rnovenents are on1-y sl-íghtly more systematic. Ile easily sorts black

and r¿hite objecÈs íato piles or containers, and his color discrimina-

tion is better for sort.ing.

Sensory and repetitive aspects of his manipulatíon are less promi-

nent. Ile can use a hammer or mallet to drive nails or pegs. ConsËruc-

tive activity ís advancing. The childrs tower ís now nine blocks high.

He can build a Lhree-b1ock bridge from a nodel , so he ís less depen-

denE on the ímiÈation of a model's action.

The stringing of beads, which ca1ls for left-right coordinaÈion

is developíng further. Now the child begins to button a coat or

dress. The child washes his hands by himself but would not yeE be

described as beíng neat âÈ the sink,

Level IV. Further hand control is evident ín the childrs ability to

touch his thumb to each fínger on Èhe same hand,
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. The major fine motor developmenÈs at this level occur ín hand-eye

¿oordination' particularly in drawing or copying, The child's ability

Ëo naÈch or discríminate betr^¡een more diffícult forms increases, and

there ate furÈher sígns of hand-eye coordinaÈion, f'or example, he

begins catching a ball in midair. His visual movements over Ëhe sur-

f.ace of an unfamilíar object are becomíng more rapid and systematic,

and they are l-ess likely to drift away from what he ís inspectíng.

Ltren he draws a person, the face is now more complete, probably con-

tainíng ín âddition to the headrs outlíne Èhe eyes, mouth, and nose.

A liËt1e later two or three addirional details wíll be added. to Èhe

human drawíng. I,,fhen an íncornplete man is presented, Ëhe child adds

Ëhree or more completing feaÈures. He can copy capital leÈters in-

volvíng circular forms. He will print the first letter of hís first

name and wí1l try Ëo prínt símple words. The chiLd does free drawings

hrith pencíl or crayon, tle draws a simple house, Ile copies a cïoss!

square, star, lefË diagonal , right diagonal, and puÈs Èhe two diagonals

inËo an X-shaped cross by copying.

Sensory aspects of fíne motor activity are much less prorninenÈ

and have virtuaLl-y disappeared in some children, Finger exploraÈíon

is like1y to be used in conjunction with vísual searching to examine

something new--so Ëouch is being used to gain ínformaÈion rather than

in a repetítive sensory acÈion. The child will attempt more chal-

lenging forms of constructíve play with T,ego blocks or other available

materíals. A tower of ordinary finger blocks is now ten or more

blocks high, Ile will build a síx-block pyramíd in rhree sreps fol-

lowing a demonstration, He will ímitate a d.oor or gaËeL¡ay so thaË

a car or other objecË can pass through,
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LefÈ-right coordination progress can be observed in the childts

Lendency to hold his paper steady with one hand while writing or

ð.r alríng with the oÈher' He can fold a paper three times followíng a

demons tra t ion '

Level V, The chíldts hand control is further developed. He can now

spread butter on bread. He picks up and drops small pellets into a

conÈainer very rapidly '

The chíld copíes a triangle, a rectangle with center diagonals,

a square and círcle which touch at the 1ov¡er righE corner of the square

(lower left may be better if the child ís using hís Left hand), three

intersecting lines resembl"ing an asterisk(*), and a cross with arrow

poínts at Ëhe ends of each arm of Èhe cross. He can Ërace around a

diamond shape. He prints his first name in large and irregular let-

ters. He frequently reverses 1eËters, especially S. He prints the

numbers one through five, His free drawings are outlínes wíthout

shading. L,lhen he colors outlíne drawings, he stays within the l-ines,

Later, he colors right up to the línes, but still no shading ís pre-

sent. He draws a house wíth door, windows, roof, and chimney. hrhen

he draws a person, ít is now recognízable by head, body, legs, arms,

and facial features, Ten or more totaL det.ail,s are present at Êhis

level. He adds seven parts to an incompleLe man. CuÈting r¿ith scissors

becomes, at abouË this level , a form of tracing, lrith Èhe chiLd follow-

íng the outline of a simple figure while cutting,

More cornplex forms are correcEly maÈched or placed in a form

board. P\tzzles have become a favoriÈe activity for some children.

The childrs vísua1 precision a11ows him to lace his own shoes and to
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caËch a ball five inches in diameter. His visual searching of new

objects is more rapid and sysEematic. His eyes seem to estímate Èhe

distance between the parËs of a figure and move as if to ttace a

fígure I s outl ine.

Before he reaches the degree of masËery described above, the chíld

rough cuts (i.e., approximates the ouÈ1ine) with scissors and foLLows

up by pasting. Thus, r,¡ithin this level , cutting shifts from being a

type of consËructive play to beíng an aspect of copyíng realistie

shapes by Eracíng wiÈh the scissors along the outline. At this 1eveL,

the chíld can make a three-slep pyramid of six blocks from a mod.e1;

he no longer requires actions to be imita¡ed. Tinker Toys, Línco1n

Logs, and other coÍmercíally avaílable construction sets become

ínteresting Ëo the ch i1d,

The childrs left-ríght coordínaËíon permits him Eo fold paper in

a eornplicated manner to match a particular forn, For example, the

child can fold a square paper into a tríang1"e, and he can then fold

the triangle into a smaller tríangle in imitaÈíon of a model . He

butÈons more difficult butÈons, such as smaller ones. With a shoe-

lace, he ties a simple knoÈ around a pencíL in imitation of a model ,

Toward the end. of this level, the chíld will tie his shoes in a loose

bor¡.

When his fine motor skí11s have reached this Ieve1, he is essen-

tially ready for thê first grade wíthin thís area,

Taken fron:
Butler, Anníe L., Edward Earl GoÈËs, and Nancy L. Quisenberryxarly Chíldhood Programs: Developmental Objectives and Their Use

(Columbus, Ohío: Charles E. Merríll-, 1975), pp. 52-56
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MÁNITOBA
FACULTY OF HUMAN ECOLOGY rù(/innipeg, Manitoba

Canada R3T 2N2

(204) 474-8137

Department of Clothing and Textiles

' DeaT PateîL,

As part of my Master of Scíence program at Èhe University of
llaniLoba, I am st.udyÍng the ability of preschool chíldren to nanipulate
buËËons, snaps, VelcÏo dots, and zlppers, The purpose of the research
is (l) to determíne Ëhe clothing fasteners preschool chlldren can
f,anipulate aE six month age intervals from 24 to 54 nonths, (2) to
delermine if sex, fastener size, and verËical position lnfluence the
fastenlng ability of children, and (3) Ëo recomrend clothing fasteners
which would facÍlitate independent dressing. The ínformaElon collecËed
wí1I help (l) parents and teachers know what fasteners children should
be able to manípulaÈe at each age, (Z) parents ín choostng clothing,
and (3) cLothlng deslgners and manufacturers ln producing cl-othes that
chíldren can put on by themselves.

Testlng will be done in each childrs regular classroom at the day
care center v¡hen the child is in attendance. The child wllL be asked
Lo open and close six vests with various fasteners located on center
fronË openings. The results r,¡í11 be recorded on coded datâ sheets and
will be kept confidential,

I would appreciaÈe havlng your chíld parËicipate in the study.
If you are willing, would you please sígn the attached consent form
and return it to yolrr day eare center. You may r,.¡lthdraw your child
from the projecË, or your chiLd may refuse Ëo parËícipate, at any
Èime.

The results of Ëhe research should be available \r¡ithln the next
school year. Sunnlaries \,Jill be distribuËed to al-l participating day
care centers, You nay píck up your copy at that time.

If you have any questions, please call me aË 474-8L37
not there, leave a message and l lqiLl reËurn your call,

IfIan

Sincerel-y,

Leola Becker
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OF MÀNITOBA
¡ACULTY OF HUMAN ECOLOGY !linnipeg, Manitobâ

Canada R3T 2N2

(204) 474-8137

Department of Clothing and Textiles

CLOTHING FASTENER MANIPULATIVE AB ILITY

OF ?RESCHOOL CTIILDREN

Clothíng Research Proj ect

CONSENT FORM

As a paÍent, I have been informed thaÈ the purpose of this
research is (1) to determine the c1-othing fasteneïs preschool
children can manipulate ât síx month age intervals fron 24 Eo 54
monEhs, (2) to determine íf sex, fastener size, and vertícal
position ínfluence the fastening abiliÈy of children, and (3) Èo
reconmend clothing fasEeners r+hích would facílitate independent
dressing.

I understand thaÈ my chíld will be asked Ëo open and close
the clothing fasteners on six vests, and thaË my childrs abí1ity
¡¡il1 be recorded on coded daËa sheets.

I am aware that the information about my chíld r¡¡i1]_ be kept
confídential , I also undersÈand that I can wiÈhdraw my chíld from
thís project, or my child can refuse Ëo participate, at any time.

I consent Ëo have my child particípaÈe in this research:

Child I s name:

Birthdate: Sex ¡

Size (of mosr of his/her clorhing) :

Parent I s
Signature: Dâte:



Appendíx C

TESTING VESTS I DESIGNS



I05

Figure 7

l cm Button Vest Design
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Fígure 8

2 cn ButÈon Vest Design
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figure 9

Haûûrìer-on Snap Vest Design
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Figure 10

Hook and Loop Fastener Vest Deslgn
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Fígure 1l

Conventional Zipper Vest Desígn
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Figure 12

Large Separatíng Zipper Vest Design
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Figure 13

Back Design of A1l Vests
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SUBJECT DATA SHEET

c,,hiect no: I / I

I mo.t\b-.

Sex: M, 1 Í, 2

Sízez 233X4566X

Testing vests: S, 1 L, 2

Test Date: _yr

Subj ecE
birthdaEe: yr

mo day

mo day

ActuaI
age : y1: mo day

i1 Ëo Maní Ëe FasËeners:

'Lame

1 crn

butÊons

2..cm
buttons

HaÍ]nner-
on snaps

Hook and
1-oop
fasteners

Conven-
t iona I
zipper

Large

0rder
Tes ted Po s it ion

0rder
Closed

Closíng
Time

0rder
0pened

Waí s t 1íne

2nd bottom

3rd bottom

Necklíne

Waas t 1 lne

2nd b ot torn

3rd botËom

Neckl ine

[,]aist1íne

2nd bottom

3rd bottom

Neckl ine

lrå1stlrñe

2nd boÈËom

3rd bottom

Neckl ine

To white 1íne

Separâtíngz rpp er
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Figure 14

Geographícal DísËrÍbut.ion of PartÍcipating Day Care CenÈers
IdÍthin the City of Winnipeg

a

a
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MANIPULATIVE DATA BY AGE AND SEX



Table 10

Manipulative Ability of 24 Month Old Boys

Ability to Cl ose Ability to Open

FâsLener

Number
of
Subj ect s

Number
Completed
Task

Mearl
Tine in
Seconds

Standard
Deviation
of Mean

Number
Completed
Task

Mean
Tisre in
Seconds

Standard
Deviation
of Mean

.1 cü Buttons

2 cm Buttons

Hanfter-on Snaps

Hook and Loop ¡'asteners

Conventional Zipper

Large Zipper

Separating Zipper

5 0

5 0 0

5 0 + 79 .48

7.18

L5.62

3 .t6

L.67

I .26

L )')

7 .40

r .42

0.27

5 3 16 .20

28.85

6.55

12.055 2 5

2 5

5 0 3



Table 11

Manipulative Ability of 24 Month O1d Girls

Abilíty to Close Ability to Open

Numb er
of
Subj ects

Numb er Mean
Time in
Seconds

Standard
Devi ation
of Mean

Number
Conpleted
Task

Mean
Tine in
Seconds

Standard
Deviation
of Mean

Conpleted
Fâstener Task

1 cD Buttons

2 cm Buttons

Hauner-on Snaps

Hook and Loop Fasteners

ConvenÈiona1 Zipper

Large Zipper

Separating Zipper

1 0

0

0

4

4

5

0

0

7 0

7 t0 .20

L7 .29

19 .43

4 .9r

3.98

11 .88

7 .49

2.58

4 .69

1 23.O3 6 ,63

5 .23

4 .81

7 18.38

14.18

6



Table 12

Manipulative Ability of 30 Month Old Boys

Ability to Close Ability to Open

Fastener

Number
of
Subj ect s

Number
ConpleÈed
Task

Mean
Time in
Seconds

Stândard
Deviation
of Mean

Number
Completed
Task

Mean
Time in
Secotlds

Standard
Deviation
of Mean

1 cm Buttons

2 cÐ Buttons

Ilamer-on Snaps

IIook and Loop Fasteners

Convenlional Zipper

Large Zípper

Separating Zipper

11

11

11

11

II

11

11

0

I

0

9

11

11

0

52,70

0

1

11

10

11

11

9

91 .90

17.37

2.98

5.L7

2.05

4 ,47

26 .34

10 .31

4 .86

4 .17

0.72

1.11

0.73

1- .4r

1 .85

2.26



Table 13

Manipulative Ability of 30 Month O1d cirls

Ability to Clo se Ability to Open

tr'astener

Nr¡mber
of
Subj ect s

Number
Coupleted
Task

Meân
Time in
Seconds

Standar:d
Deviation
of Mean

Number
Completed
Task

Mean
Time in
Seconds

Standard
Deviation
of Mean

I cm Buttons

2 cm Buttons

Hanmer-on Snaps

Hook and T,oop Faste[ers

Conventional Zipper

Large Zipper

Separat.ing Zipper

I2

L2

L2

L2

L2

T2

72

145.80

82.10

103.80

35 .89

8.83

8. 09

23.00

3 52.60

90.70

7I.92

4.23

5 .87

1.87

2 .9L

6.70

41 .L8

3.02

0.87

1.91

0 .62

0.56

2 26 .60 J

1l

72

11 ta7

18.00

I2

t2

72

L2

112

I'Jo



Table 14

Manipulative Ability of 36 Month Old Boys

Ability to Close Ability to Open

Fastener

Number
of
Subj ect s

Number
Conpleted
Task

Meân
Time in
Seconds

Standard
Deviation
of Mean

Nunber
Completed
Task

Mean
Tiure in
Seconds

Standard
Deviation
of Mean

1 clo Buttors

2 cm Butrtons

Ilanmer-on Snaps

Hook and Loop Fasteners

Conventional Zípper

Large Zíppex

Separating Zipper

l3

13

t3

13

13

13

13

0

3

13

LZ

13

0

63 .97

80. 07

25 .53

3. 78

3.7L

L5.75

+.J+

3.00

1.10

0.78

2

6

13

13

13

L3

13

50.40

31 .61

6.78

2.65

5.05

1. s8

2 .98

77.90

6 .69

0.72

0.54

1.09

0 .29

0.6r



Table 15

Manipulative Ability of 36 Month Old Girls

Ability to close Ability to open

Fastener

Numb er
of
Subj ects

Number
Completed
Task

Mean
Time in
Seconds

standard
Deviation
of Mean

Number
Conpleted
Task

Mean
Tiqle in
Seconds

Standard
Deviation
of Mean

1 cm Buttons

2 cm Buttons

tlanmer-on Snaps

Hook and Loop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

10

10

t0

10

10

10

10

2 84.40 16. 60

L4.44

3 .47

3.70

o .28

0.t7

3 .4L

6 28 .81

52.L3

6.17

2 .40

1 .80

0.93

3.03

6 ,27

1.60

0.43

0. 39

0. 13

o.74

1 94.74

4 s4.03 10

10

10

10

10

10

10 2.05

10 r.64

rt .t]

N)
l.r



Table 16

Manipulative Abílity of 42 lqorltt' Old Boys

Ability to Cl ose Ability to Open

Fastener

'Number

of
Subj ecÈs

Numb er
Conpleted
Task

Mean
Time ín
Seconds

Standard
Devíatíon
of Mean

Nurnb er
Completed
Task

Mean
Time in
Seconds

Standard
Deviation
of Mean

1 cm Buttons

2 cm Buttons

Harnmer-on Snaps

Hook and Loop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

13

r3

13

13

13

13

13

3 56.97

46.r8

64.82

20 .32

2.05

7 .28

29 .92

5.91

11.81

2 .24

0 .47

o .20

0. 86

4

11

13

13

13

13

I3

38.58

40.34

5.92

2 .0L

J 7)

0. 91

14.36

8.25

7 .24

0.37

o .57

(\ tt

0 .90

8

13

13

13

4

¡.r



Table 17

Manipulative Ability of 42 Month Old Girls

Ability to Close Ability to Open

Fâsterer

Number
of
Subjects

Number
Cornpl e ted
Task

Mean
Time in
Seconds

Standard
Deviation
of Mean

Number
Completed
Task

Mean
Time in
Seconds

Standard
Deviatíon
of Mean

1 cm Buttons

2 cm Buttoûs

Hauuner-on Snaps

Hook and Loop Fastenelcs

ConvenÈiona1 Zipper

Large Zipper

Separating Zipper

tz

L2

I2

I2

12

I2

t2

I
10

10

I2

L2

L2

4

64.4L

53 .42

48 .38

27.L5

7.78

1.61

25.25

12.35

1.96

9. 05

2.54

0.39

0 .29

10.40

10

L2

72

TZ

L2

I2

72

27.85

30.92

+.¿45

t.76

I .38

0.89

5.95

6. 10

0.56

0.36

0 .t2

0.17

o .97

N)s



Table 18

Manipulative Ability of 48 Month Old Boys

Ability to Close Ability Ëo Open

Fastener

Number
of
Subj ects

Numb er
Completed
Task

MearÌ
lime ín
Seconds

Standard
Deviation
of Mean

Numb er
Completed
Task

Mean
Time in
Seconds

SLandard
Devíation
of Mean

1 cm Buttons

2 cm Bultons

HâImer-on Snâps

Hook and Loop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

10

10

10

10

10

10

10

ô 4s.64

36.t7

5L .57

24,74

7.45

0.93

10.60

6.43

6.70

to .57

4 .51

0. 33

0. r8

1 .86

9 23.97

L8 .25

2.64

r .62

1.01

0.39

4 .97

o.70

0 .53

0 .23

0.03

2 .41

10

10

10

10

10

10

10

10

10

10

109

l.r



Table 19

Manipulatíve Ability of 48 Month O1d Girls

Ability to Close Ability to olen

Number
of
Subj ect s

Numb er
Completed
Task

Meari
Time in
Seconds

Standard
Deviation
of Mean

Numb er Mean
Iame l n
Seconds

Slandard
Deviation
of Mean

Completed
Fastener Task

1 cm Buttons

2 cm Buttons

Ilamer-on Snaps

Hook and Loop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

L6

76

16

16

16

76

16

t6

16

15

16

L6

16

10

40 .84

27.82

42.24

L6 .68

7.76

1.33

10. 61

6 .r4

3. 50

L 7')

L.64

0.29

0.23

2 .37

t6

L6

t6

t6

t6

L6

I6

L5.O7

13.98

4 .68

2.66

L.96

0.79

2 .54

2.t8

1.88

0 .95

0.46

0.32

0.L2

0. 65

¡.)



Table 20

Manipulative Ability of 54 Month Old Boys

Abilitv to Close Ability to Open

FasËener

Number
of
Subj ects

Numb er
Coupleted
Task

Mean
-L ame ln
Seconds

Standard
Deviation
of Mean

Numb er
Completed
Task

Mean
Tíne in
Seconds

Standard
Deviation
of Mean

1 cü Buttons

2 cn Buttons

Ilaumer-on Snaps

llook and Loop Fastenef,s

ConvenLional Zipper

Large Zipper

Separating Zipper

T2

t2

72

t2

I2

l2

I2

9 42.49

34.01

45 .53

L9 .46

L .32

0.80

9.65

9.16

6 .57

2 .40

o.23

0. 13

2 .t9

11

72

1"2

72

L2

L2

72

20 .43

3.40

2.80

1.53

0.65

1.93

5 .20

0.42

o .67

0.35

0.14

0 .42

I1

11

L2

L2

L2

10



Table 21

Manipulative Abilíty of 54 Month Old Girls

AbiliËy to Cl ose Abifity to open

Number
of
Subj ects

Number
Courpleted
Task

Mean
Tiure in
Seconds

Stândard
Deviation
of Mean

Number Mean
Tiure in
Seconds

stândârd
Deviatíon
of Mean

Completed
Fastener Task

1 cm Buttons

2 cn Buttons

Ilamer-on Snaps

llook and Loop Fasteners

Conventional Zipper

Laxge Zípper

Separatíng Zipper

11

11

11

11

11

11

11

11

1I

11

11

11

11

10

27.05

r9.87

3r .20

l4 .25

L.L2

1.03

9.89

t t(l

7 .26

4 .r5

2 .43

0.19

o .24

2 .54

11

11

11

11

11

11

11

73 .62

11.04

? /.o

L .56

0.86

2.31

1 .88

| .47

0.66

0.36

0 .35

0 .r2

0.34

NJ
co



Appendíx G

GRAPHS OF MEAN T'ASTENING TIMES
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Boysr Mean Times for Closing Three 1 cm Buttons o
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Boys' Mean Times for Opening Three I cm Buttons
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Girls' Mean Times for Closing Three 1 cü Buttons
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Girlsr Mean Times for Opening Three 1 cm Buttons
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Boys' Mean Tiües for Closing Three 2 cm Buttons
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Boys' Mean Times for opening three 2 cm Buttons
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Girls' Mean Tirnes for Closing T]nxee 2 cm Buttons
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Girls' Mean Times for Opening Three 2 cm Buttons
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Mean Times for Closing Three llammer-on Snaps
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Mean Times for Opening Three Harnmer-on Snaps
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Mean Times for Closing Three Hook and Loop Fasteners
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Mean Times for Opening Three Hook and Loop ¡'asteners
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Mean Times for Opening Conventional Zipper
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Mean Times for Closing Large Zjrpper
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Mean Times for opening Large Zipper
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Mean TÍües for Closing Separating Zipper
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Appendix H

MANIPU1ATIVE DATA BY SIZE AND SEX



Table 22

Manipulative Abitity of Síze 2 Boys

Ability to Close Ability to open

Fastener

Numb er
of
Subj ects

Nurnber
Completed
Task

Mean
Tine in
Seconds

Standârd
Deviation
of Mean

Number
Cornpl e ted
Task

Mean
-[ lme an
Seconds

Standard
Deviation
of Mean

1 cm Buttons

2 cn Buttons

Hanmer-on Snaps

Ilook ând Loop Fasteners

Conventional Zipper

l,arge Zipper

Separating Zipper

4 0 0

4 2 44.00

85.60

23.83

6.21

IO .27

8 .10 8. 90

26 .50

8.00

7.00

2.53

I.87

4 4 10. 98

5 .47

).¿J

2 .O3

0.70

4 -3 5 .38

9 .02

4

4 4

4 3 4

4



Table 23

ManipulaËive Ability of Size 2 Girls

Abilíty to Close Ability to Open

Fastener

Numb er
on
Subj ect s

Number
Completed
Task

Mean
Time in
Seconds

Standard
Deviation
of Mean

Number
Completed
Task

Mean
Tine in
Seconds

SÈandard
Deviation
of Mean

I cm Buttons

2 cm Buttons

Ilaromer-on Snaps

Iiook and Loop FasteDers

Conventional Zipper

Laxge Zipper

Separating Zipper

5 0 1 30.30

48. r0

9.45

3.90

72.60

4 .98

8 .18

5 1 74.90

60.50

23.80

10.55

8.84

41 .00

1

5 1 4 3.44

0.96

11.40

J. OI

5.81

5 5 5.61

5.96

4 .56

5

5 4 4

5 5

5 1 5

O



Tabl.e 24

Manipulative Ability of Size 3 Boys

Ability to Close Ability to Open

Nr:nber
of
Subjects

Number
Conpleted
Task

Mean
Time in
Seconds

Standârd
Deviation
of Meau

Number Mean
Time in
Seconds

standard
Deviation
of Mean

Coupleted
Fasteûer Task

1 cm Buttons

2 cm Buttons

Haümer-on Snaps

Hook and ]-oop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

10

10

10

10

10

10

10

1

1

1

7

7

I
0

r16.80

60.30

41. 10

22.tl

11.11

4.90

4.06

I .42

z

3

9

9

10

10

9

50.10

48.70

I .07

3.51

9.11

I .50

3.00

18. 20

8 .27

t.r7

0.60

4.00

0.28

0,97



Table 25

Manipulative Ability of Size 3 Girls

Ability to Clo se Abiliry to Open

Number
of
Subj ects

Number Mean
Ti¡oe in
Seconds

stândard
Deviation
of Mean

Nunber
Completed
Task

Mean
Time in
Seconds

Standard
Deviatíon
of Mean

Conpleted
Fastener Task

I cm Buttons

2 cD Buttons

Hanmer-on Snaps

Ilook and I-oop Fasteners

Conventional Zipper

f,arge Zipper

SeparaÈing Zipper

L4

I4

L4

T4

I4

T4

t4

2

3

1

10

72

11

1

110 . 10

88.71

38.80

30 .73

r0. 19

6.36

5.00

35- tU

25.74

4 47 .63

68.83

7.85

70 .46

8.39

2.06

3 .42

7 .93

31 .9r

? no

6.05

z.óo

0 .57

0.75

4

4.3L

3.13

13

t4

L4

L4

13

NJ



Table 26

Manipulative Abilíty of Síze 3X Boys

Ability to Close Ability to Open

Number Nurnb er
Completed
Task

Mean
Time in
Seconds

Standard
Deviation
of Mean

Numb er Mean
Time in
Seconds

Standard
Deviation
of Meân

of CompleLed
Fâstener Subj ect s Task

1 cm Buttons

2 cu Buttons

Hamner-on Snaps

Hook and Loop Fasteners

Conventional Zipper

Large Zípper

Separating Zipper

8 2

4

3

8

8

8

2

4t.90

53.25

73.53

22 .60

5.91

2.85

6.2s

t2.50

1r .86

78.72

4. s8

2.27

ô q¿

2.35

2 20.45

36 .63

11.93

2 )L

4.25

1.18

2.97

L2,Q5

5 .64

5.t7

0 .56

1.53

0 .30

1.51

4

8

8 I

8 8

8 8

8 7



Table 27

Manipulative Ability of Síze 3X Girls

Ability ro Close Ability to Open

Fastener

Number
of
Subj ect s

Nr¡mber
Completed
Task

Mean
Time in
Seconds

Standard
Deviation
of Mean

Number
CompleËed
Task

Mean
Time in
Seconds

Standard
Deviation
of Mean

1 cü Buttons

2 cm Buttons

llanmer-on Snaps

Hook and Loop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

0 0

2 1 46 .40

13.40

5,70

0.75

3.0s

2 t 55.90

40 .55

4.95

L6.65

2 8.10

0.65

3.90

0.25

0. 15

2 2 ).2.45

3. 15

15.05

2

2 2 2

2 2

2 0 2

s.



Table 28

Manipulative Ability of Size 4 Boys

Ability to Close Ability to Open

Number
of
Subj ect s

Number Mean
Time in
Seconds

Standard
Deviation
of Mean

Number
Completed
Task

Mean
Time in
Seconds

Stândard
Deviation
of Mean

Completed
Fastener Task

I cm Buttons

2 cm ButtoDs

Ilaûmer-on Snaps

Hook and Loop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

16

16

t6

t6

16

16

16

6 37.12

29 .52

54 .56

2L .57

4.23

2.r3

10.51

7 .50

5 .13

L3.32

1 t',

0.61

2.O3

8

11

16

t6

I6

76

I6

23 .49

27 .57

b.JJ

t 1L

3. 01

0.79

3 .38

7 .24

3 .23

1 .80

0 .l+2

o.t7

0.23

7.42

8

16

L6

16

7



"IabLe 29

Manipulative Abílity of Size 4 Girls

Ability to Close Ability to Open

Iastener

Number
of
Subjects

Numb er
CompleÈed
Task

Mean
Tiure in
Seconds

Standard
DeviaLion
of Mean

Number
Completed
Task

Mean
Tíue in
Seconds

Standard
Devíatíon
of Mean

1 cm Buttons

2 cm Buttons

Hamer-on Snaps

Hook and Loop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

25

25

25

25

25

25

25

18

2I

L9

25

25

25

11

43.95

42 .37

45.74

18 .43

2.r7

2 .O9

t3 .91

6.79

5 .20

5 .43

7.76

0 .31

0.53

2T

23

25

25

25

25

24

zo .40

24.82

5 .52

0.85

t o1

3 .01

I .35

0 .37

0.37

0.10

0 .52

o\



Table 30

Manipulative Ability of Size 5 Boys

Ability to Clos e Ability to Open

Fastener

Number
of
Subj ecËs

Number
Completed
Task

Mean
Time in
Seconds

Standard
Deviation
of Mean

Numb er
Conpleted
Task

Mean
Tine in
Seconds

Standard
Deviatíon
of Mean

1 cm Buttons

2 cm Buttons

Hammer-on Snaps

Ilook and Loop Fasteners

Conventional Zipper

Large Zípper

Separating Zipper

t2

L2

T2

I2

72

L2

72

5

8

7

T2

I2

T2

6

42.28

47.24

36.03

27 .35

2 .56

1 .40

7 -70

10. 84

1 .27

5 .48

0.78

0.39

L.64

7

10

t2

72

72

L2

11

32.53

33.16

5.25

2 .58

2.83

0.97

2 .r5

9 .26

7.69

1.01

0. 87

I .01

o.2L

0.40

\¡



Table 31

Manipulative Ability of Size 5 Girls

Abilitv to c lose Ability to open

Fastener

Number
of
Subj ect s

Numb er
Completed
Task

Mean
Time in
Seconds

S!andard
Deviation
of Mean

Numb er
Conpleted
Task

Mean
Tiure ín
Seconds

S tandard
Deviation
of Mean

1 cm Buttons

2 cm Buttons

Ilanrner-on Snaps

Hook and Loop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

13

13

13

13

13

13

13

10

t2

10

13

13

13

47 .40

46.46

40 .52

20 .63

L.34

7 .26

14 .38

9 .20

5 .23

2.78

n ?q

0.19

t2

13

13

13

13

13

13

2t.22

28 .45

6.O5

L.82

1 .50

1.10

) o')

4.18

7 .48

t .54

0.26

o.28

0.16

0 .898

co



Table 32

Manipulative Ability of Size 6 Boys

AbiliËy to Close Ability to Open

Fastener

Number
of
Subj ect s

Numb er
Conpleted
Task

Mean
Tine in
Seconds

Standard
Deviatíon
of Mean

Numb er
Completed
Task

Mean
Time in
Seconds

Standard
Deviation
of Mean

1 cm Buttons

2 cm Buttons

Hanmer-on Snaps

Hook ând Loop Fasteûers

Conventional Zipper

Large Zipper

Separating Zipper

T2

72

T2

I2

I2

I2

t2

5 32.04

48 ,34

61 .30

20 .59

)L1

2.68

9.15

1.30

tI.29

10.25

¿ .30

0. 70

o .69

2.36

5 r3.90

34.r4

4.87

2.23

2.24

1.80

4.L7

4 .52

12.L3

0.65

o.45

0 .47

0.7L

t.45

9 I2

L2

t2

72

L2

I2

L2

L2

(t

\o



Table 33

Manipulative AbiJ-ity of Size 6 Girls

Abilitv to Close Ability to open

Nurnb er
of
Subj ects

Number
Completed
Task

Mean
Time in
Seconds

Standard
DeviaËion
of Mean

Number Mean
Time in
Seconds

Standard
Deviation
of Mean

Completed
I'astener Task

1 cm Buttons

2 cm Buttons

Ilanmer-on Snaps

Hook and Loop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

5 5 42.30

L9 .44

27 .62

IL.22

r.94

1.60

8.28

15.85

2.64

4.36

2 .65

0. 73

0 .42

2.06

5 L2.64

II.2O

4 .04

2 .O8

2 .08

0.82

2 .40

1.58

4.04

1.00

0 .71

0 .61

0.18

0.51

5 5 5

5 5 5

5 5 5

5 5 5

5 5 5

5 5 5

o\o



Table 34

Manipulative Ability of Size 6X Boys

Abílitv Lo Close Ability to 0pen

Numb er Number
Coüpleted
Task

Mean
Time in
Seconds

Standard
DevíaËion
of Mean

Number
Completed
Task

Meân
Time in
Seconds

Standârd
Devialion
of Mean

on
I'âstener Sub j ect s

1 cE Buttons

2 cm Buttons

Harnmer-on Snaps

Hook and ]-oop Fasteners

Conventional Zipper

Large Zípper

Separating Zipper

2 z 82.80

27 .25

34.45

t5.45

1.1s

0.55

18. 65

) \ ') (l

1 .15

L4 .65

7 .25

0 .45

0.05

5.35

2 34.65

77.L5

2.80

r .20

1.05

2.45

11.65

, 05

0.55

'r.40

o .20

0.65

7.25

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

Oì



Table 35

Manipulative Ability of Size 6X Girls

Ability to C1o se Ability to Open

tr'astener

Number
of
Subj ect s

Number
Completed
Task

Mean
Time in
Seconds

Standard
Deviation
of Mean

Number
Completed
Task

Mean
-[ ame an
Seconds

Standard
Deviation
of Mean

1 cm Buttoûs

2 cm Buttons

Hammer-on Snaps

IIook and Loop Fasteners

Conventional Zipper

Large Zipper

Separating Zipper

4 3 28 .03

JJ.JJ

53 ,20

23-50

1.53

1.03

16.03

1 /,O

10. 34

20.22

1.29

0.58

0 .40

6 .65

3 to .61

22.73

L'1

1.65

1.08

1.03

1 .91

9 .53

1.39

0.70

0.27

0.34

0. 82

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4

cl\
l.J



þpendix I

IOGTSTTC RESPONSE FIJ'NCTION EQUATIONS



L64

l,ogistíc Response Functíon Equation

f,oeistic Trnasformatíon of the Probabí1 ity p Equation

o' =Po +prx

Taken from: Neter, J
Statistícal Models.

ohn and Wí11iam trlasserrnan.
Homewood, 111. : Richard D

pp.329-330
4pp1ied.l.llearlrwrn, LY /4,



Appendix J

ESTIMATED PARAMETERS AND STATISTICAI, TESTS FROM

LOGISTIC REGRESSIoN EQUATIONS 0N

}IANIPU],ATING FASTENERS



Table 36

Estimated Parameters and Statistical Tests from Logistic Regression Equation on Closing Fasteners

I'as tefìer

Number NoÈ
Able to
llanipulate

Nr¡¡ber
Able to
llanipulate Var i ab 1e Beta

SÈandard
Brror
of Beta

Chi-Square
Il:Beta=O

o
? Value

FracÊior of
Concordant
Pairs of
Predicted
Probabil ity
& Responses

lcm 67 65

Intercept

Sex

-r4.9432
0 .2805

2.297 6

2.5150

0.0463

0. 6303

35 .30

36.70

t3 .29

0. 0000

0. 0000

0.0003

o,9r7
Buttons

2cm
Buttons

53 79

Intercept
Age

Sex

-L3 .0142

0 .2816

| .577 6

2.3t52
0.0484

o .5925

31.60

35 .28

6 .56

0.0000

0 . 0000

0.0104

0. 911

Ilamlûer-on Intercept -11 .5658

0.2945

r .939r
0. 0485

35.58

36 .93

0.0000

0 .0000Snap 60 72 0. 891

Ilook & Loop
Iastenèrs 8' r24

Intercept
Age

-7.9905
0.3410

3 . 0131

0.1099

7 .03

9 .62

0.0080

0.0019 0.883

Conventional Intercepl:
Age

-9 .037 4

0.3876

3.5359

0. 13 25

6 .53

8. s5

0.0106

0 .0035Zippex 7 t25 0.816

I-arge
Zípper 6 t26

Intercept
Ase

-rr .2138

o -4829

4.6550

0 - 1814

5.81

7.O9

0.0154

0.0078 0.915

Separating
Zipper

Intercept -9 .2263

0.2078

r.5492

0.0351

35 .47

35 .10

0 . 0000

0 .0000

Oì
cl\

80 52 0.821



Table 37

Estimated ?arameters and Statistical Tests from l-ogistic Regression Equatiors on Opening Fasteners

Fastener

Number Not
Able to
Manipulate

Number
Able to
ùfanipulâte Variable Beta

Standard
Error
of BeÈa

Chi-Square
Il:Beta=O

o
? Value

Fraction of
Corlcordant
Pairs of
Predicted
Probabil ity
& Responses

1cm
Buttons

60 72

Intercept
Age

Sex

-r5 .2698

0 .2922

2.5639

2 .6 354

0.049 3

0.6713

33. 57

35.16

14 .59

0.0000

0.0000

0 . 0001

0.920

2cm
Buttons

4L 9I
IntercepL
Age

Sex

-r1 .9563

0 .4358

7.9947

3.7 46L

0.0870

0.7876

22.98

25.O9

6 .51

0 .0000

0 . 0000

0.0107

o.948

Hanmer-on Intercept -33. 6 780

t.4490
Lr7 .6796 0.09 0 .7 629 0.930

Snaps 3 t29 Age

Hook & Loop
Fasteners

Intercept 4 .77 44 0.7125 34.32 0. 0000
0 .500

2 130 e

Conventional
Zipper

131 Intercept
Age

4 .87 52 1 .0038 23 .59 0 .0000 0.500

Large Intercept
Zípper 0 132

Age

Separating
Zipper

Intercept -6.7973
0 .3039

5.45

8 .33
o\.\lt25

Age

2.9079

0. 1053

0 .0195

0.0039 o.867



Table 38

Estimated Parameters and StatísLical Tests from Logistic Regression Equations on Closing and Opening FasterÌers

I'astener

Number Not
Able to
Manipulate

Number
Able to
M,a.nipul-ate Variable Beta

Standard
Error
of Beta

Chi-Square
H:Beta=0

o
P Value

Fraction of
Concordant
Pairs of
Predicted
Probability
& Responses

Intercept -t6 .99L6

0.3140

2 .3580

2 .8997

0 .0529

0. 6640

35.29

12 .6I

0.0000

0.0000

0 .0004

1cm
Buttor:rs

74 58 Age

Sex

o.928

Intercept -r4 .4926

0.3139

t.7974

2 .5936

0.0537

o .6343

3L .22

34.t9
7.98

0 .0000

0. 0000

0.0047

zcm 54 78 Age

Sex

o.921
Buttons

Ilammer-on
60

Intercept -11 .56s8

o.2945

1.9391

0.0485

35.58

36.93

0 . 0000

0 .0000
0.891Snaps

Hook and Loop
9 t23

Intercept
Ase

-6.0807
0 .2658

2.3691

0:0826

6.58

10.34

0 .0103

0.0013 0.851Fasteûers

ConvenLional
Zípper 7 125

Intercept
Age

-9 .037 4

0.3876

3.5359

0.L325

6.53

8.55

0.0106

0.0035 0.816

Large
Zipper 6 \26

Intercept -IL .27 38

0.4829

4.6550

0 . 1814

s.87

1.09

0.0154

0.0078 0. 915

Separatíng
ZLpper

Intercept
Age

-9 -7263

0 .2078

L .5492

0. 0351

35.47

35. r0
o\
@80 52

0 . 0000

0 . 0000 0 .82r



Appendix K

PREDICTED PROBABIITTIES AND CONFIÐENCE INTERVALS

ÏOR MANIPUIAT]NG T'ASTENERS



Table 39

Predicted Probabilities and confidence InÈervals for Closing ¡'asteners

24 Months 30 Months 36 Months

Fastener I-ornter Upper P Lor^7er Upper P T-ower l.lpper

1cm
ButLons

Boys

Girls

o.0021

o.0262

0.0004

0 .0063

0.0194

0.1031

0.0143

0.1264

0.0032

0.0491

0.0613

0.2885

o .o126

0 .4319

o.0262

0.2634

0. 1855

0 .6292

2cm Boys

Girls

0.0100

0.0440

0.0019

0 . 0119

0.0516

0.t497

0.0537

0 .2055

0.0168 0. 1583

0.3985

0.2415

o .5922

0 .)"220

o .397 6

0 .4278

0 .7 676
Buttons

0917

Hanmer-on
Snaps

0.0110 0.0023 0.0511 0.0611 0.o22L 0.1581 0.2760 0.1679 0.4186

Ilook and Loop
Fastener.s

0.5482 0.2970 0.78L9 0.9037 0.7664 0.9647 0.9864 0.8996 0.9983

Conventional
7,i ¡¡er

0.56s9 0.3003 0.7984 0.9303 0.1847 0.9799 0.9927 0.9065 0.9995

Large
Zípper

0. s785 0.30s9 0.8105 0.9614 0.7909 0.9939 0.9918 0.9047 1.0000

Separating o.0142 0.0034 0.0567 0.0471 0.0173 0.1249 0.1485 0.0797 0.2599

O

Zippex



Table 3g--Continued

Predicted Probabilities and Confidence Intervals for Closing Fasteners

42 Months 48 Months 54 Months

¡'astener P Lo\nrer Upper P l,or^rer Upper P Lor¿er Upper

1cm
Buttons

Boys

Girls

0 .29 65

0.8074

0 . 1613

0. 638 9

0.4801

0. 9086

0.6940

0 .957 6

0 .4978 0.8384

0.9870

0.9243

0.9918

0.1927

o.9579

0.9750

I o.99

2cm Boys

Girl s

0 .64t2

0.8907

0 .4s38

0.7 493

0.1936 0. 9094

0.9786

0 .71 58

0.9165

0.9668

0.9948

0.9826

o.996L

o.9245

0.9739

0.9962

o.9994
Buttons

0 957 0

Harlmer- on
SnaDs

0.6905 0.5550 0.1996 0.9289 0.8333 0.9115 0.9871 '0.9463 0.9970

Hook and T,oop 0 .9982 0. 9533 0. 9999 0. 9998 0.9781 1. 0000 1 . 0000 o .9897 1.0000
I'asteners

Conventional
Zípoer

0 .9993 0.9569 I .0000 0 .9999 0.9800 1 .0000 1 . 0000 0. 9908 1. 0000

Large
Zíooex

0 .9999 0.9553 1. 0000 1 . 0000 0 .979L 1. 0000 1 . 0000 0. 9903 I .0000

Separatíng
Zipper

0.3775 0.2139 0.4931 O.6784 0.5493 0.7850 0.8801 0.7588 0.9445

!



Table 40

Predicted Probabilities and Confidence Intervals for Opening Tasteners

24 Months 30 Months 36 Months

Fastener l-olier Upper P Lo\arer Upper P f-ower Upper

lcm Boys

Girls

0. 0034

0.0419

0 . 0005

0 . 0111

0 .0238

o.1452

0 . 0191

0.2074

0. 0045

0. 0889

0 .o7t 3

0 ,39 46

0. 1008

0 .5928

0.0391

0.3968

0. 2358

0.7 632
Buttons

2cm
Buttons

Boys

Girls

0. 0041

0 .0297

0 . 0004

0.0055

0. 0409

0. r39 r

o .0521 0 . 0128

o .r27 5

0.7924

0.5339

0 .4327

0.8483

0 .2368

0. 6339

0.65r0

0 .947 50 2904

Ilammer-on
Snaps

0.7500 0.4481 0.9L12 0.9999 0.0000 1.0000 1.0000 0.0000 1.0000

Hook and Loop 0.9848 0.9415 0.9962 0.9848 0.9475 0.9962 0.9848 0.9415 0.9962
Fåsteners

Conventional
Zípper

o.9924 0.9482 0.9989. 0.9924 .O.9482 0.9989 0.9924 0.9482 0.9989

Large*
Zípper

Separating
Zípper

o -6232 0.3s4s 0.8328 0.9111 0.7850 0.9664 0.9845 0.8962 0.9979

.{
N)xEvery child tested hras able to open the large zipper



Table 40-'-Continued

Predicted Probabílities and Confidence InÈervals for Openíng Fasteners

42 Months 48 Months 54 Months

¡'astener P Lor^rer Upper P Lower Upper P Lor,¡er Upper

1cm
Buttons

Boys

Girl s

0.3929

0.8936

o.231"6

0.7 525

0.581s

0.9587

0.7888

o.9798

o .6023

0 . 9191

0.9027

0.9952

0.9557

0.9964

0 .8532

0 .9152

0.9876

o.9995

2 cm.
Buttons

Boys

Girls

0 .9122

0.9871

0 .7 465

0.9r61

o.9735

0.9981

0.9930

0.9990

0.9449

0 .9832

0.9992

0.9999

0.9995

0.9999

0.9890

o.9967

1 .0000

L 0000

Ilanmer-on
Snaps

r.0000 0.0000 1.0000 1.0000 .0.0000 1.0000 1.0000 0.0000 1.0000

Hook and Loop
Fasteners

0.9848 0.94I5 0.9962 0.9848 0.9475 0.9962 0.9843 O.g4t5 0.9962

Conventional
Zípper

0.9924 0.9482 0.9989 0.9924 0.9482 0.9989 0.9924 0.9482 o.gg8g

T,arge*
zípper

Separating
Zipper

0.997s O.9436 0.9999 0.9996 0.9688 1.0000 0.9999 0.9827 1.0000

_-J*Every child tested It'as able to open the large zipper



Table 41

Predicted Probabilities and Confidence InËervals for Closing and Opening ¡'asteners

24 Months 30 Months 36 Months

Fastener P Lor^7er Upper P Lor,Ter Upper P Lor,Jer Upper

1cm
ButtorÌs

Boys

Girls

0 . 0008

0 - 008 7

0. 0001

0. 0014

0.0091

0.0507

0 . 0054

o.0544

0.0009

0.0r57

0.0329

0 . 1715

0 .0346

0 .2146

0.0096

0.1355

0 . 1165

0 .477 6

2cm
Buttons

Boys

Girls

0.0057

0.0330

0. 0009

0 . 0080

0.0361

o.t265

0.0361

0. 1834

0.0098

0 .07 69

0.7243

0.3772

0 .797 5

o .5962

0.0914

o.3932

0 .37 59

o.7708

Hâ.Dser-on
Snaps

0.0110 0.0023 0.0511 0.0611 0.022t 0.1581 0.2760 0.1679 0.4186

Hook and Loop 0,5139 0.3228 0.1920 0.8691 0.1444 0.9380 0.9703 0.8824 0.9930
Fasteners

Conventional
Zíoper

0.56s9 0.3003 0.7984 0.9303 0.7847 0.9799 0.9927 0.9065 0.9995

Large
Zípper

0.57S5 0.3059 .0.8105 0.9614 0.7909 0.9939 0.9918 0.9047 1.0000

Separating o.or42 0.0034 0.0567 0.0471 0.0173 0.1249 0.1485 0.0797 0.2599

!

Zíoper



Table 41--Continued

Predicted Probabilities and Confidence Intervals for Closing and Opening Fasteners

42 Months 48 Months 54 Months

Fastener Lo!¡er Upper P l-ower Upper P l,ower Upper

lcm Boys

Girls

0.1907

0.713s

o .0812

o . s207

o .3616

0,8509

0 .6079

0.9425

0.4011

0. 8355

o.782r

o .98L4

0.9107

0.9908

0.7601

0.9525

0.9705

0 .9983
Buttons

/ cm Boys

Girls

0 . 6181

0.9066

o .4237

0 .l67 0

0. 7808

0.9662

0.9r41

o.9846

0 .7 714

0. 9301

0.970r

0.9967

0.9859

0 .997 6

o.9320

0. 9803

0.9912

0.9997
Buttons

Hammer-on
Snaps

0. 6905 0.5550 0 .7996 0 .9289 0. 8333 0 .91L5 0.9871 0 .9463 0 .9970

Ilook and Loop 0.9938 0.9386 0.9994 0.9987 0.9673 1.0000 0.9997 0.9826 1.0000
Fastener

Conventional
Zípper

0.9993 0.9569 1.0000 0.9999 0.9800 1.0000 1.0000 0.9908 1.0000

Large
Zípper

o.9999 0.9553 1.0000 1.0000 0.979t 1.0000 1.0000 0.9903 1.0000

Separating
Zípper

0.3775 0.2739 0.4931 0.6784 0.5493 0.7850 0.8801 0.7588 0.9448

.-J



Appendix L

GRAPHS OF PREDICTED PROBABILTTIES

O¡' I.JANIPULATING FASTENERS
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Fígure 33

Predícted Probability of Closing 1 clo BuÈËons
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Figure 34

Predicted Probability of Closing 2 cm Buttons
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Predicted Probability of Closing llamer-on Snaps
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Figure 36

Predicted Probability of Closing Hook and Loop Fastener.s ô
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Predicted Probability of Closing Conventional Zipper
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Figure 38

Predicted ?robability of Closing Large Zipper
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Figure 39

PredicLed ?robabilíËy of Closing Separating Zipper
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Figure 40

Predicted ProbabiliÈy of Opening 1cm Butt.ons
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Figure 41

Predicted Probâbility of openÍng 2 cm Butl-ons
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Predicted Probability of Openíng Haumer-on Snaps
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Predicted Probability of Opening Hook and Loop Fasteners \j
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Predicted Probability of openíng Separating Zipper
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Predicted Probability of Closing and Opening 1 cm Buttons O
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Predicted ?robability of Closing and Opening 2 cm ButtoDS
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Predicted Probability of Closing and Opening HaÐmer-on Snaps
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Predicted Pïobability of Closing and Opening Hook and T-oop Fasteners
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PredÍcted Probability of Closing and opening ConvenÈiona1 Zipper
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Predicted Probabílity of Closing and Opening Large Zipper
\o



o.90oo

o, âooo

o. tooo

o,6000

o. looo

o, ¡o@

o.30@

o..2000

o. ro@

LEG€NO: ¡ - I OSS. B ! 2 OS5. ErC.

L,

â2

ÁGE ¡N t Oñ1H5

Figure 52

Predicted Probabiltty of Closing and Opening Separaring Ztpper
\o
O1



Appendix M

GRAPHS OF CONFTDENCE INTERVA1S FOR PREDICTED PROBABILTTIES

OF M,ANIPULATING FASTENERS
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Confidence IrÌtervals for Predicted probabilities
of 36 Month 01d Children Closíng Fasteners
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Confidence Intervals for Predicted Probabilitíes
of 42 Month O1d Children Closing FasterÌers
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Confidence Inter.vals for Predicted Probabilities
of 48 Month O1d Children Closing Fasteners
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Confidence Intervals for Predicted Probabilítíes
of 54 Month O1d Children Closing Fasreners
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Confidence Intervals for PredicÈed Probabilities
of 24 Month O1d Chí1dren Opening Fasterìers
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Confidence Inlervals for Predicted Probabílities
of 30 Month 01d Chíldren Opening Fasteners
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Confidence Intervals for Predicted probabilities
of 42 Month Old Children Opening FasËeners
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Confidence Intervals for predicted probabilities
of 24 Month 01d Children Closing and Opening Fasteners
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Confidence Intervals for Predicted probabilities
of 36 Month Old Children Closing and Opening Fasteners
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Appendix N

EXISTENCE OF SIGNIFICANT DÌFFERENCES IN CON¡IDENCE TNTERVALS

FOR MANIPULATING TWO SIZES OF THE SAME FASTENER



217

TabLe 42

Existence of Significant Differences in the Confidence Intervals
for Predicted Probabilit.íes of Manipulating

Two Sizes of the Same FasÊener, By Age

T!¡o Sizes of the Same Fâstener

Ab i 1íty Age in
Months

1cm or 2 cm

Buttons
ConvenÈional or

to: I-arge Z ipp ers

Close 24

30

36

4Z

48

54

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

I\Þ

NS

0pen 24

30

36

42

48

54

NS

NS

S for b
NS for

NS

NS

NS

NS

NS

NS

oys
gír1s

S for boys
NS for g ír1s
S for boys
NS for g ír1s
S for boys
NS for girls

Close and
0pen

24 NS

NS

NS

NS

NS

NS

30

36

1\')

NS

NS

S for boys
NS for girl s

NS

NS

48

54

Note, "NSt' means there is no significant difference and "Srr means
ffiË there is a signif icant dif f erence.



Appendix 0

ESTIMATED PARA},fETERS AND STATISTICAL TESTS FROM LOGISTIC

REGRESSION EQUATIONS ON MANIPULATING I,¡AISTLINE

AND NECKT,INE T'ASTENERS



Tab_Le 4 3

Estinated Parameters and Statistical Tests from Logistic Regression Equations
on Manipulating úJaistline Fasteners

Fastener

Number Not
Able lo
l"fanipulaLe

68

51

Number
Able to
M,ani.pulate

64

79

Fraction of
Concordant
Pairs of
Predicted
Probab ility
& Responses

Standard
Error
o.f Beta

2.7645

0.0502

0 .6157

1cm
Button

Variable Beta

Intercept -16.2168
Age 0.3004

Sex 2.5910

Intercept -14.4300
Age 0.3194

Sex 1.6630

InteTcept
Age

Intercept
Age

Chi-Square
H:Beta:o

o P Value

34.67

35.82

L4 .70

0. 0000

0 .0000

0.0001

0.927

0 .924

0.902

0.816

2cm
Button

53

2.6030

0 . 0549

0.6316

2 .O07 2

0.0531

2.4332

0.0837

30 .73

33. 90

6.93

33 .22

34 .14

0.0000

0.0000

0 .0085

0 .0865

0.0096

Hammer-on
Snap

Hook and Loop
¡'âstener

81 -11 .5695

o .3727

0 .0000

0.0000

6 726 -4.r7Ll
0 .2t69

)aL

6.1L

N)



TabLe 44

Estimated Paramet.ers and Statistical TesÈs from Logist.ic Regression Equations
on Manipulating Neckline Fasteners

Number Not.
Able to
Manipulate

Number
Able to
ManipulaËe Variable BeLa

Standard
Error
of Beta

3.5208

0.0611

0.7337

2.3638

0.0443

0.5705

1. 81s9

0.0403

r .7 546

0.0572

Chi-Square
H :Beta=O

o

Fraction of
Concordant
Palrs ot
Predicted
Probab i1 ity
& ResponsesFastener

1cm
BuËton

2cm
Button

Hammer-on
Snap

Hook and Loop
Fastener

P Value

B3

75

84

74

49

57

4B

118

Intercept
Age

Sex

Intercept
Age

Sex

Intercept
Age

Intercept
Age

-t9.6877
0.3426

2.7875

-14.1013

0.2694

1.6594

-10.7085
0.2368

-5 .3823

0.2t98

3L.27

31.40

L4.44

35. 59

36.90

8.46

34.99

34.52

0.0000

0.0000

o.0001

0.0000

0.0000

0.0036

0.0000

0.0000

0.0022

0.000r

0.936

0.886

0 .841

0.8269.4t
14.75

N)
t.J



Appendix P

?REDICTED PROBABIIITTES AND CONT'ÌDENCE ]NTERVALS

FOR MANIPÜI,ATING WAISTLTNE AND NECKLINE FASTENERS



Fastener

Table 45

PredicËed Probabilitíes and Confidence Intervals for Closing and Opening
tlaistlÍne and Neckline ¡'asteners

24 Months 30 ¡4onths 36 }4onths

P Lo!¡er Upper P Lorrer Upper P l,ower Upper

tr{aistline
l cD Button

Neckline
1 cm Button

Ì.Iaislline
1 cm Button

Neckline
1 cm Button

trùaisLline
2 cm Button

Neckline
2 cm Button

Boys 0.0015 0.0002 0.0136 0.0092 0.0018 0.0466 0.0536 0.0173 o.I54z

Boys 0.0002 0.0000 0.0036 0.0013 0.0001 0.0143 0.0103 0.0018 0.0557

Gír1s 0.0201 0.0043 0.0882 0-1107 0.0404 O.2692 o.4302 0.2523 0.6283

Girls 0.0028 0.0003 0.0263 0.OZI2 0.0042 0.0990 O.1446 0.0551 O.3Zg7

Boys 0.0060 0.0009 0.0383 O.0397 0.0109 0.1338 0.2L93 O.1042 0.4042

Boys 0.0025 0.0003 0.0182 0.0126 0.0028 0.0551 0.0604 0.0210 O.I6L4

I'J
NJ
NJ



Table 45 --Continued

Predicted Probabilities and Confídence InËervals for Closing and. Opening
trùaÍstline and Neckline ¡'asteûers

24 l,Ionths 30 Months 36 Months
Faslener

I{aistline
2 cD BuÊton

Neckline
2 cu Butlon

tr\ïaistline
llaumer-on Snap

Neckline
HatrEer-on Snap

lüa,istline
Hook & Loop
Fastener

Neckline
Hook ô, Loop
Fastener

P l,ower Upper P Lo!¡er Upper P Lor^7er Upper

cirls 0.0311 0.0073 o.rz23 o-r79r o.oi41 0.3730 o.5g7L o.3924 o.77zg

cirls 0.0131 0.0026 0.0633 0.0629 o.ozo2 o.7193 0.2524 o.rz7i 0.4376

0.0169 0.0038 0.0719 0.1008 0.0414 0.2256 0.4221 0.2913 0.5661

0.0063 0.0012 0.0337 0.0256 0.0075 0.0845 0.0983 0.0450 o.2oL2

0.7380 0.4703 0.8993 0.9119 0.8065 0.9626 0.9744 0.8942 O.gg42

0.4132 0.2598 0.6969 0.1705 0.6386 0.8645 0.9262 0.8333 o.9693

l.r
N)



Fastener

Table 45--Continued

PTedicted ?robabÍlities and Confidence Intervals for Closing and Opening
llaistline and Neckline Ïasteners

42 Months 48 l4onths 54 Months

P f,or,¡er Upper P l,over Upper P Lower Upper

tr{aistline
1 cm Button

tr{aístline
1cu Button

Neckline
1 cD Button

Neckline
1cm Button

tr{aistline
2 cm ButËon

Neckline
2 cm Button

Bovs o-2555 0.1299 0.4409 o.6154 0.4722 0.8288 o.9266 o.jg24 o.gt66

Bovs 0-0752 o.0246 0.2015 0.3885 o.2Loz o.6o2i 0.8323 o.6260 0.9364

Girls 0.8208 0.6495 0,9188 0.9652 0.8835 0.9903 o.gg4r 0.9652 o.gg9o

Girls 0.5691 0.3701 0.7480 0.9116 0.7741 0.9688 o.gB77 0.9378 o.9977

Bovs 0.6563 0.4602 0.8105 o.9294 0.8020 0.9765 0.9888 o.g4r5 o.gg79

Bovs 0.2443 0.1267 0.4188 0,6194 0.4249 0.7919 o.Bgrz o.73ir 0.9599

N)
N)



Table 45--Continued

Predicted Probabilities ând Confidence Intervals for Closing and Opening
llaistline and Neekline Ïasteners

42 Months 48 Months 54 I'Ionths
Fastener

tr{aistline
2 cm BuËton

P Lower Upper P Loùrer Upper P l,o-n7er Upper

Neckline
2 cm Button

Girls 0.9097 0.7705 0.9680 0.9856 O.9326 O.99tL 0.9979 0.9814 0.9998

Girls o.6295 o.4482 0.7805 0.8953 0.7647 0.9575 0.97i3 0.9164 0.994I

0.8270 0.6971 0.9085 0.9690 0.9012 0.9907 0.9951 0.9109 0.9992

0.3109 0.2101 0.4336 0.6513 0.5178 0.7641 0.8855 0.7614 0.9493

0.9929 0.9286 0.9993 0.9981 O.9494 0.9999 0.9995 0.9636 1.0000

0.979t O.9144 0.9952 0.9943 0.9552 0.9993 0.9985 0.9766 0.9990

trrlaistline
Eamer-on Snap

Neckline
llamer-on Snap

tr{aistline
Hook E Loop
Fastener

Neckline
Hook & l,oop
Fastener

l.r
N)



AppendÍx Q

GRAPHS OF PREDICTED PROBABILITIES OF MANIPULATING

WAISTLINE AND NECKIINE FASTENERS

:
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Figure 71

Predícted Probability of Closing and Opening Waistline 1cm BuËton
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Predicted Probâbility of Closing and Openíng Neckline 1 cn Button N)
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Predicted Probability of Closing and Opening ltaistline 2 cm Button
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?redicted Probability of Closíng and Opening Neckline 2 cm BuÈÈon o
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?redlcted Probability of Closing and Opening !üaistline Hanmer-on Snap
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Predicted Probabilíty of Closing and Opening Necklíne Hammer-on Snap
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Predicted ProbabiliËy of Closíng and Opening trrlaistline Hook and Loop Fastener
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Appendix R

GÌAPHS OF CONFTDENCE INTERVAT.S FOR PREDICTED PROBABILITIES

OF MANIPULATING WATSTLINE AND NECKLINE FASTENERS
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Confidence Intervals for Predicted Probabilities of 24 Month Old Chíldren
Closíng and openíng l¡¡aistline and Neckline Fasteners
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Figure 80

Confidence Inlervals for Predícted Probat¡ilities of 30 Month O1d Childreu
Closíng and Opening l,Iaistline and Neckline Fasteners
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tr'igure 81

confidence rntervals for Predicted probabilities of 36 Month old children
Closing and Opening l^laistline and Neckline Fasteners
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Figure 82

Confidence Intervals for Predicted ?robabilities of 42 Month Old Chil<tren
Closing and Opening tr{aistline and Neckline Fasteners

¡.J

\o



TÊCI(L¡NE fIOOK + LOOP FÁsTEN€¡

YAÍSIIIN€ }IOO¡< ' LOOP FASTÉNÉR

'{ECKL¡N€ 
H¡rrr¡ER-ON SN¡P

IÁ ¡ Sff ¡IJ€ HA'IIIER-ON SNÂP

'lEcxr¡NE 
2 cx surroN (ctRLs)

YA¡STLINÉ 2 CT¡ BUTION (GIPLs)

ñECKIINE 2 CX BUftOr! (AOVs)

Y^tsfLtNE 2 C¡t BUtfON (AOYs)

NECKT¡N€ f C¡¡ AUfTON {G¡etS)

9ATsIL¡N' f Cr¡ AUfTON (GIRLs)

N€CßL¡NÉ r CÍ ÊufroN (BOYS)

YÂIST!tNE r Cr¡ AUJION {80YS)

o.27 o.33 o.39 o,51 O_ 57 0.63 0.69

PREOfCfÉO pÊO6A8lt ¡tY

o.s3 .o5

Figure 83

Confidenie Intervals for Predicted Probabilities of 48 Month Old Children
Closing and Opening l,trâistline and Neckli¡re Fasteners
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Figure 84

confidence rntervals for Predicted Probabilities of 54 Month o1d children
Closing and Opening trIaistline and Neckline Fasteners
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Appendix S

EXISTENCE OF SIGNIT'ICANT DIFFERENCES IN CONFIDENCE INTERVA],S

FOR MANIPULATING I,.JAISTL]NE AND NECKLINE FASTENERS
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Table 46

Exístence of Significant Dífferences in Confidence Intervals
for Predicted Probabilities of Manipulating

l,iaistl ine and Neckline Fasteners

I'âs teners

Age in
Months

1cm
ButEons

2cm
BuÈtons

Hammer- Hook and Loop
on Snaps Fasteners

24

30

36

42

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

s

S

S

S

NS

NS

NS

NS

NS

NS

4B

s4

S for b oys
NS for girl s

S for boys
NS for gír1s

NS

Note. "NS" means there is no significant difference and ',SÛ means
IEat there is a signifícant diffàrence.




