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%#-#0L,-$@69%&R-':19#"A0 , 2553 >?<%#$#-S F'06-Q%N-9Q, 2533) >HB%0#$123,1?B0678$7;0

4-<16=@69%B"0;R(B@2I-':*E6UE.?$#F#,HB#+4-<16= >?<$',$7-N4>::JG&W ,'0 SK+>$I"B#%0#$

123,1?B0>::07GF<$7V?HB*!"#$%#$#-S6#+,#9  6&;RI123,@2I$7X*,#%;AI>?<[_,6',C<;0,#-

1!?M8*0@R",3H#$

%&R-':123,4D$"'9>?I"R#,%#$#-SF'2,EF,--$,#-1?B0678$7,#-:N-O#,#--"$,':

*+!Q!"#$-NI*M80W @2IF<1450V?27HB*123,*9B#+$R#=#?;0,#-=K,C#1,789",':%0#$123,1?B0,31AB0

1279",'0 JK8+VNI"EF'9$7!"#$%0;F678F<.'/0#-N4>::%0#$123,1?B0:0.MG0D#0PN$E4T((#@69 678$LB+;AI
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U--$A#HE>?<%E8+>"2?I*$ >%2+;RI1R30SK+,#-*9NB-B"$,'0)*+$0LC9Q,':U--$A#HE X29@$BF&1450HI*+

;AI1!-M8*+1?B0%0#$678$7-#!#>.+ 10I0,#-**,>::1!-M8*+1?B0%0#$X29*#='9.MG0678>?<%E8+>"2?I*$

P#9;0.MG06781450%B"0R0K8+)*+,EF,--$,#-1?B0>?<$LB+;AI6-'.9#,-678R#@2IP#9;06I*+SE80  1.M8*;RI

123,1R30!LO!B#)*+6-'.9#,- $7FEH%&0K,;0,#-*0L-',CQ>?<-',%E8+>"2?I*$ [_,,#-*9NB-B"$,':VNI*M80

*9B#+1*MG*1cde*>?<>:B+:'0 1R30!LO!B#)*+"'/0U--$ !B#0E9$ >?<1*,?',COQ)*+!"#$1450@69 

X29@$B?M$!&0K+SK+FL2$LB+R$#9R?',)*+%0#$123,1?B0"B#1450%S#0678678*&0"9;RI123,@2I1?B0@2I-':

,#-.'/0#;06L,W 2I#0 @2I1!?M8*0@R">?<**,,&?'+,#91.M8*.'/0#%$--SP#.6#+,?@,67827 

*'0F<%B+V?27;0,#-6&,EF,--$HB#+W @2I*9B#+$74-<%E6UEP#.  

'&9)*(:;2<

1. %0#$123,1?B0P#9;HI>0"!E2PN$E4T((#@69!"-$7-N4>::1450*9B#+@-

2. 123,4D$"'9678@2I1?B0*E%-<,':%0#$123,1?B0PN$E4T((#@69 (HI0>::) 678VNI"EF'9

.'/0#)KG0F<$7%$--SP#.6#+,?@,27)KG0,"B#,B*0,#-1?B0R-M*@$B

(2=9>,?016'@456A)?(:;2<

1. 1.M8*.'/0#-N4>::%0#$123,1? B0X29;AIP N$ E4 T((#@691.M8*1%- E$%- I#+

%$--SP#.6#+,?@,)*+123,4D$"'9

2. 1.M8*14-79:1679:%$--SP#.6#+,?@,)*+,?LB$62?*+P#9R?'+,#-1?B0*E%-<

,':%0#$123,1?B0PN$E4T((#@69 (HI0>::) 678VNI"EF'9.'/0#)KG0 ,':,?LB$!":!L$P#9R?'+,#-1?B0

*E%-<,':%0#$123,678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q;0-<9<1"?# 8 %'42#RQ

1**=:B)%456A)?(:;2<

P#9R?'+,#-62?*+123,4D$"'9678@2I1?B0*E%-<;0%0#$123,1?B0PN$E4T((#@69F<

$7%$--SP#.6#+,?@,%N+,"B#123,4D$"'9678@2I1?B0*E%-<,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0

*10,4-<%+!Q

45!+4=456A)?(:;2<

1. 4-<A#,-678;AI;0,#-"EF'9!-'G+07G !M*123,4D$"'9678,&?'+=K,C#*9NB;0X-+1-790

*0L:#?678$7*#9L-<R"B#+ 5-6 4Z

2. ,?BL$H'"*9B#+;0,#-"EF'9!-'G+07G@2I$#F#,,#-1?M*,>::1F#<F+14500',1-790A'G0

*0L:#? 3 X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 

3. ,#-.'/0#-N4>::%0#$123,1? B0X29;AIP N$ E4 T((#@691.M8*1%- E$%- I#+

%$--SP#.6#+,?@,)*+123,4D$"'9;0!-'G+07GVNI"EF'9=K,C#1\.#<$EHE$0LC9Q,':U--$A#HE>?<%E8+

>"2?I*$16B#0'G0
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4. %0#$123,1?B0X29;AIPN$E4T((#@69 (HI0>::) 678;AI;0,#-"EF'9!-'G+07GS N,

**,>::;RI1R$#<%$,'::-E:6)*+X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 16B#0'G0

4C5=A/6+!DE56=C%

1. )I*$N?HB#+W 678@2I-':F#,VNI6-+!LO"L/E VNI4-<1$E0 R-M*VNI;RI)I*$N?;01-M8*+HB#+W 

SM*"B#1450)I*$N?6781450!"#$F-E+>?<1AM8*SM*@2I

2. *+!Q4-<,*:)*+%$--SP#.6#+,?@, (Motor fitness) )*+123,4D$"'9;0

,#-"EF'907G @2I>,B !"#$*B*0H'" ,#-6-+H'"  !"#$1-3" !"#$!?B*+>!?B""B*+@" !"#$>)3+>-+>?<

!"#$*260)*+,?I#$10MG* >?<.?'+,?I#$10MG*

3. ,#-"EF'9!-'G+07G$LB+=K,C#V?)*+,#-1?B0*E%-<,':%0#$123,1?B0PN$E4T((#@69 

(HI0>::) 678VNI"EF'9.'/0#)KG014-79:1679:,':,#-1?B0*E%-<,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0

*10,4-<%+!Q678$7HB*%$--SP#.6#+,?@,16B#0'G0

4. ,#-"EF'9;0!-'G+07G6&,#-62%*:!"#$>4-4-"0>::"'2JG& (Repeated measure 

analysis) )*+!B#1\?789,#-62%*:%$--SP#.6#+,?@,F&0"0 7 -#9,#- X2962%*:>9,>HB?<

-#9,#-1450*E%-<F#,,'0 

5. %0#$123,1?B0678%-I#+)KG0H#$>0"!E2-N4>::%0#$123,1?B0X29;AIPN$E4T((#

@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9;0!-'G+07G VNI"EF'9)*;AI!&1-79,;R$B;RI,-<A':

)KG0"B# “%0#$123,1?B0PN$E4T((#@69 (HI0>::)”

'&;&A2F'()*"#$GHCG%A)?(:;2<

+FIA,B*(2< R$#9SK+ 0',1-790678,&?'+=K,C#*9NB;0X-+1-790*0L:#?678$7*#9L-<R"B#+ 

5-6 4Z >?<@2II1)I#1-790;0X-+1-790678$7,#-F'2,#-=K,C#-<2':*0L:#?

1*??9J)K")6A/LA R$#9SK+ !"#$%#$#-S)*+:L!!?;0,#-!":!L$,?I#$

10MG*>?<*"'9"<HB#+W ;RI4YE:'HE,EF,--$ >?<1!?M8*0@R"*9B#+$74-<%E6UEP#. $7!"#$%'$.'0UQ,'0

1450*9B#+27 *+!Q4-<,*:%$--SP#.6#+,?@, $7 7 -#9,#-!M* (1) !"#$*B*0H'" (2),#-6-+H'" 

(3) !"#$1-3" (4) !"#$!?B*+>!?B""B*+@" (5) !"#$>)3+>-+)*+,?I#$10MG* (6) !"#$*260)*+

,?I#$10MG* >?< (7) .?'+,?I#$10MG* X29,#-"EF'9!-'G+07G1450,#-=K,C#%$--SSP#.6#+,?@,)*+123,

4D$"'9 JK8+,#-4-<1$E0%$--SP#.6#+,?@,)*+123,4D$"'9;0!-'G+07G;AI>::62%*:%$--SP#.

6#+,?@,)*+  Kasetsart motor fitness test -B"$,':>::62%*:%$--SP#.6#+,?@,)*+

%&0',+#0!O<,--$,#-,#-4-<S$=K,C#>RB+A#HE14501!-M8*+"'2

'()*5M5%=2( R$#9SK+ !"#$%#$#-S;0,#-9M21R9792>?<R2H'")*+,?I#$10MG* 

1*30 )I*HB*HB#+W ;0$L$678$#,,"B#4,HE 1AB0,#-,I$>?<;AI4?#90GE">H<.MG01450!"#$%#$#-S)*+

)I*HB*:-E1"O%<X., ,?I#$10MG*)# >?<R?'+ !"#$*B*0H'";0,#-"EF'907GF<62%*:,#-14?7890>4?+

@4)*+%$--SP#.6#+,?@,2I#0!"#$*B*0H'"2I"9"EU762%*:0'8++*H'"@4)I#+R0I# (Sit and reach) 
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1450,#-"'2!"#$*B*0H'")*+,?I#$10MG*R?'+  X29,#-0'8++*H'"@4)I#+R0I# )#>?<1)B#6'G+%*+)I#+

1R9792HK+ X0I$H'"@4)I#+R0I#2I"9,#-1R97924?#90EG"$M*F0%L2!"#$%#$#-S  R0B"9;0,#-"'21450

1J0HE1$H- X29!B#678$#,)KG0!M*V?)*+,#-.'/0#!"#$*B*0H'"6781.E8$$#,)KG0 

A)?"?6=2( R$#9SK+ !"#$%#$#-S;0,#-!":!L$6B#6#+)*+-B#+,#9;RI*9NB;0

?',CO<678HI*+,#-@2I @$B"B#F<*9NB;0)O<1!?M8*0678R-M**9NB,':678 1AB0 ,#-6-+H'":0!#06-+H'")*+

0',9E$0#%HE, JK8+;0,#-"EF'9!-'G+07GF<62%*:,#-14?7890>4?+@4)*+%$--SP#.6#+,?@,2I#0,#-

6-+H'"2I"9"EU762%*:9M06-+H'")#1279":06B*0@$I (Balance on one leg on a wooden block) 

1450,#-"'2,#-6-+H'">::*9NB,':678 X29,#-9M0)#1279":06B*0@$I)0#2 5 x 5 x 10 1J0HE1$H- 

R0B"9;0,#-"'21450"E0#67  X29!B#678$#,)KG0!M*V?)*+,#-.'/0#,#-6-+H'"6781.E8$$#,)KG0

'()*+?I( R$#9SK+ !"#$%#$#-S)*+,?I#$10MG*;0,#-6&+#0:#+%B"0R-M*

6'G+R$2)*+-B#+,#91!?M8*0@4%NB14^#R$#9X29;AI1"?#%'G0678%L2  1AB0 "E8+ 50 1$H- R-M*"E8+ 100 1$H- 

1450HI0 JK8+;0,#-"EF'9!-'G+07GF<62%*:,#-14?7890>4?+@4)*+%$--SP#.6#+,?@,2I#0!"#$1-3"

2I"9"EU762%*:"E8+1-3" 20 1$H- (20 meters dash) R0B"9;0,#-"'21450"E0#67 X29!B#678?2?+!M*V?

)*+,#-.'/0#!"#$1-3"6781.E8$$#,)KG0

'()*'/M56.'/M((M56L( R$#9SK+ !"#$%#$#-S;0,#-14?78906E=6#+)*+

-B#+,#9R-M*6E=6#+,#-1!?M8*0@R")*+-B#+,#9H#$!"#$HI*+,#-*9B#+6'0676'0;2  1AB0 ,#-1:789+

H'"R?:)O<1?7G9+?N,:#%1,H:*?  JK8+;0,#-"EF '9!-'G+07GF<62%*:,#-14?7890>4?+@4)*+

%$--SP#.6#+,?@,2I#0!"#$!?B*+>!?B""B*+@"2I"9"EU762%*:"E8+1,3:)*+  3 FL2 (Three things 

shuttle run) 1450,#-"'2!"#$!?B*+>!?B""B*+@";0,#-"E8+14?78906E=6#+1.M8*1,3:,I*0@$I678"#+RB#+

**,@4F#,FL21-E8$HI0 3 1$H-;0%#$6E=6#+678HB#+,'0 R0B"9;0,#-"'21450"E0#67 X29!B#678$#,)KG0

!M*V?)*+,#-.'/0#!"#$!?B*+>!?B""B*+@"6781.E8$$#,)KG0

'()*.4I6.?6./0'()*5F"%456A/C)*+%DE5 R$#9SK+ !"#$%#$#-S;0,#-

R2H'")*+,?I#$10MG*1.M8*HB*HI#0>-+678$#,-<6&)0#24#0,?#+;0,#-,-<6&,EF,--$JG&,'00#0W  

)*+,?LB$,?I#$10MG* X291,E2!"#$1$M8*9?I#AI# 1AB0 ,#-12E0)KG0:'0@2 JK8+;0,#-"EF'9!-'G+07GF<62%*:

,#-14?7890>4?+@4)*+%$--SP#.6#+,?@,2I#0!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*

2I"9"EU762%*:?L,-0'8+ 30 "E0#67 (Sit-ups) 1450,#-"'2!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*

6I*+ R0B"9;0,#-"'21450!-'G+ X29!B#678$#,)KG0!M*V?)*+,#-.'/0#!"#$>)3+>-+>?<!"#$*260

)*+,?I#$10MG*6781.E8$$#,)KG0

K/26A/C)*+%DE5 R$#9SK+ !"#$%#$#-S;0,#-6&+#0*9B#+6'0676'0;2)*+,?I#$

10MG*2I"9!"#$.9#9#$%N+%L2 1AB0 ,#-6LB$?N,0G&R0', >?<)"I#+F',-1450HI0 JK8+;0,#-"EF'9!-'G+07G

62%*:,#-14?7890>4?+@4)*+%$--SP#.6#+,?@,2I#0.?'+,?I#$10MG*)#>?<>)0  X29.?'+

,?I#$10MG*)#F<62%*:2I"9"EU79M0,-<X22@,?  (Standing board jump) R0B"9;0,#-"'21450

1J0HE1$H- %B"0.?'+,?I#$10MG*>)0F<62%*:2I"9"EU 7)"I#+?N,:*?@,?  (Throw a ball for a 
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distance) R0B"9;0,#-"'214501$H- X29!B#678$#,)KG0!M*V?)*+,#-.'/0#.?'+,?I#$10MG*)#>?<

>)06781.E8$$#,)KG0

1%)*+FIA+/M% R$#9SK+ .MG0678678F'2;RI123,@2I1?B0,?#+>FI+*9B#+*E%-<   @2I1?B0 

@2I%&-"F @2I62?*+,-<:"0,#-HB#+W -B"$,':1.M8*0 JK8+%0#$123,1?B0*#F4-<,*:2I"91!-M8*+1?B0

%0#$ .MG0678;0,#-1?B0*E%-<R-M*6&,EF,--$ >?<*L4,-OQ4-<,*:,#-1?B0HB#+W JK8+;0+#0"EF'907G@2I

F'2%0#$123,1?B0@"I;RI123,4D$"'9@2I1?B0 2 >:: (1) %0#$123,1?B0PN$E4T((#@69 >?< (2) %0#$

123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q

?N,.!!1%)*+FIA+/M%  R$#9SK+ R?',,#- *+!Q4-<,*: "EU7,#-2&10E0,#-

.'/0#%S#06781?B0,?#+>FI+%&R-':123,4D$"'9  1.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,

4D$"'9VB#0,#-1?B0*9B#+*E%-<;0%0#$123,1?B0 JK8+;0,#-"EF'9!-'G+07G>:B+1450 2 -N4>:: !M*  (1) 

- N4>::%0#$12 3,1? B0P N$ E4 T((#@69  >?< (2) - N4>::%0#$12 3,1? B06 78H E2H 'G+ 1!- M8*+1? B0

*10,4-<%+!Q 

JN*:,733)L"< R$#9SK+ !"#$-NI!"#$%#$#-S  "EU7,#- V?+#0678!0@69@2I

!I0!"I# -":-"$ >?<F'21450!"#$-NI SB#96*2 4-':4-L+ F#,!0-LB0R0K8+$#%NB!0*7,-LB0R0K8+F01,E2

V?EHV?67827 +2+#$ $7!LO!B# $74-<X9A0Q %#$#-S0&$#>,I4T(R#>?<.'/0#"ES7A7"EH@2I;0>HB?<

R$NB:I#0 >HB?<AL$A0@69 $7!"#$;,?IAE2,':U--$A#HE ;AI%E8+678$7*9NB;0U--$A#HE*9B#+ !LI$!B# >?<

1,E24-<X9A0Q >%2+;RI1R30SK+,#-*9NB-B"$,'0)*+$0LC9Q,':U--$A#HE JK8+;0,#-"EF'9!-'G+07GPN$E4T((#

@69F<1,789")I*+;0 3 4-<1230 !M* (1) :-E:6!"#$1450U--$A#HE - 1AM8*$X9+U--$A#HE1)I#$#%NB.MG0678

,#-1?B0 (2) !"#$-B"$$M*)*+AL$A0 - ;AI"'%2LU--$A#HE678$7*9NB;06I*+SE80>?<AL$A0>?<!0;06I*+

SE80-B"$$M*-B"$;F;0,#-,B*%-I#+>?<2N>?%0#$123,1?B0 >%2+;RI1R30SK+!"#$4-<R9'2 .*1.79+678

AL$A0%#$#-S.K+.#H01*+@2I >?< (3) ,#-%-I#+FEH%#U#-O<- ,#-%B+1%-E$;RI123,4D$"'9@2I$7%B"0

-B"$;0,#-2N>?%0#$123,1?B0JK8+1450%$:'HE%B"0-"$1.M8*%-I#+FEH%&0K,;0,#--',C#%#U#-O<

%$:'HE

1%)*+FIA+/M%JN*:,733)L"< R$#9SK+ %0#$123,1?B0678**,>::>?<:-ER#-

F'2,#-H#$-N4>::%0#$123,1?B0PN$E4T((#@69 X29%0#$123,1?B0PN$E4T((#@69F<1AM8*$X9+

PN$E4T((#@69;0 3 4-<1230 !M* (1) :-E:6!"#$1450U--$A#HE (2) !"#$-B"$$M*)*+AL$A0 >?< 

(3) ,#-%-I#+FEH%#U#-O<

A)?K2O%) R$#9SK+ ,#-%-I#+)KG0 R-M*,#-4-':4-L+14?7890>4?+;R$B;RI27)KG0 

$7!"#$1R$#<%$>?<14504-<X9A0Q$#,)KG0 6'0,':%P#.,#-OQ;04TFFL:'0

?N,.!! R$#9SK+ R?',,#- *+!Q4-<,*: )'G0H*0 "EU7,#-2&10E0+#0R-M*>0"6#+

678;AI1450HI0>::;0,#-%-I#+R-M*6&JG&
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A)?+'/D$5%L8(42E%KDE%B)% R$#9SK+ !"#$%#$#-S;0,#-!":!L$-B#+,#9;RI$7

,#-1!?M8*0@R"1450@4H#$,?@,)*+-B#+,#9H#$U--$A#HE JK8+1450!"#$HI*+,#-)*+$0LC9Q678F<

2&-+A7"EH*9NB;04TFFL:'0@2I*9B#+14504,HE%L) *7,6'G+,#-1!?M8*0@R"SM*"B#1450%B"0R0K8+)*+,#-**,

,&?'+,#91.M8*6&;RI-B#+,#91,E2,#-.'/0#>?<1,E2,#-14?7890>4?+@4H#$"'9@2I*9B#+1R$#<%$  

JK8+;0,#-"EF'9!-'G+07G$LB+@4678,#-F'24-<%:,#-OQ;0%0#$123,1?B0;RI123,@2I$7X*,#%1)I#-B"$,EF,--$

,#-1!?M8*0@R")'G0.MG0D#0 2 4-<1P6 !M* 1) ,#-1!?M8*0@R">::*9NB,':678 >?< 2) ,#-1!?M8*0@R"

>::1!?M8*0678 

A)?+'/D$5%L8(.!!5<NMA2!"#$ R$#9SK+ ,#-1!?M8*0@R"%B"0HB#+W )*+-B#+,#9

X2967816I#>?<-B#+,#99'+*9NB,':678R-M*14?7890>4?+H&>R0B+:I#+ 1AB0 ,#-R$L0?&H'" ,#-1*7G9"?&H'"  

,#-+* ,#-,I$ ,#-1+9 ,#-9M2 ,#-1R9792 ,#->,"B+ ,#-1R"789+ ,#-R$L0 ,#-,?EG+  ,#-:E2 ,#-?I$ 

,#-9M0 ,#-2K+ ,#-2'0 ,#-%'80 ,#-1)9B# ,#-X9, >?<,#-1*79+ 1450HI0

A)?+'/D$5%L8(.!!+'/D$5%"#$ R$#9SK+  ,#-1!?M8*0@R")*+-B#+,#96786&;RI

-B#+,#914?7890F#,%S#0678R0K8+@4%NB*7,678R0K8+  1AB0 ,#-12E0 ,#-"E8+ ,#-,-<X22 ,#-,-<X22)#

1279" ,#-?M80@S? ,#-,-<X221)9B+ ,#-!":$I# ,#-"E8+R07 ,#-"E8+@?BH#$ ,#-R?:R?7, ,#-4Z0 

>?<,#-XR0 1450HI0

A)?+/M%5:1?0 R$#9SK+ ,#-1?B0P#9;0%0#$123,1?B0,?#+>FI+,':1!-M8*+1?B0

%0#$>HB?<-#9,#-H#$"EU7,#-1?B0678SN,HI*+4?*2P'9X29@$B,&R02?&2':,#-1?B0,B*0R-M*R?'+  

@$B,&R02-<9<1"?#;0,#-1-E8$HI01?B0>?<R9L21?B0  >?<4-E$#O,#-1?B0)*+1!-M8*+1?B0>HB?<

-#9,#- F<1450,#-1?B0H#$!"#$%0;F>?<!"#$A*:)*+VNI1?B0;0)O<0'G0  JK8+F<$7!-NR-M*VNI2N>?

,#-1?B0!*91[#̂%'+1,H,#-OQ-B"$2I"9

,?0P<H%@"#$')F(M);0LFC?2!

1. @2I-N4>::%0#$123,1?B0X29;AIPN$E4T((#@69678%#$#-S.'/0#%$--SP#.

6#+,?@,)*+123,4D$"'9 *'0F<14504-<X9A0QHB*!-N4D$"'9>?<!-N.?=K,C#;0,#-%B+1%-E$

%$--SP#.6#+,?@,>?<%L)P#.)*+123,4D$"'9

2. %0#$123,1?B0PN$E4T((#@69F<14504-<X9A0QHB*X-+1-790>?<AL$A0678,&?'+

>%"+R#.MG0678;0,#-%B+1%-E$%$--SP#.6#+,?@,>?<%L)P#.)*+123,4D$"'9

3. R0B"9+#0>?<*+!Q,-HB#+W 678$7%B"0-':VE2A*:,':,#-.'/0#%0#$123,1?B0

%#$#-S4-<9L,HQ>?</R-M*0&-N4>::%0#$123,1?B0PN$E4T((#@69678VNI"EF'9.'/0#)KG0@4F'22&10E0

,#-HB*@4@2I
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!""#$  2

+5A1)?./06)%(:;2<"#$+A#$<(4C56

+5A1)?./06)%(:;2<"#$+A#$<(4C56

VNI"EF'9@2I=K,C#!I0!"I#>0"!E2  6]Cf7 1*,%#->?<+#0"EF'96781,789")I*+,':,#-

.'/0#%0#$123,1?B0 PN$E4T((#)*+@69 .'/0#,#-)*+123,4D$"'9 ,#-1!?M8*0@R".MG0D#0 >?<

%$--SP#.6#+,?@,6'G+;0>?<HB#+4-<16=@"I2'+07G

H*0678 1  4-<"'HE>?<!"#$1450$#)*+%0#$123,1?B0

H*0678 2  >0"!E2>?<R?',,#-)*+,#-.'/0#%0#$123,1?B0

H*0678 3  )I*,&R022I#0!"#$4?*2P'9)*+%0#$123,1?B0

H*0678 4  >0"!E2>?<R?',,#-)*+,#-.'/0#123,4D$"'9

H*0678 5  ,#-1!?M8*0@R".MG0D#0>?<%$--SP#.6#+,?@,

H*0678 6  >0"!E21,789",':PN$E4T((#@69>?<PN$E4T((#6I*+SE80

H*0678 7  +#0"EF'96781,789")I*+

=5%"#$ 1 ,?0(2=:./0'()*+,-%*)4561%)*+FIA+/M%

,?0(2=:4561%)*+FIA+/M%

Metin (2003: 23) -<:L"B# %0#$123,1?B0>RB+>-,SN,%-I#+)KG0;0%R-'D*1$-E,#AB"+

4?#9=H"--C678 19 JK8+4-<,*:@42I"9 ,*+6-#9 (Sand piles) -S1)30!'01?3, (Small wagon) 

-S1)30?I*1279" (Wheelbarrow) .?'8"H',2E0 (Shovel) AE+AI# (Swing) @$I,-<2, (Seesaw) >?< 

1!-M8*+1?B0*M80W ?',CO<)*+%0#$123,1?B0;04-<16=%R-'D*1$-E,#!M*$7.MG067814a2X?B+)0#2;R(B

%&R-':1?B01,$;0?',CO<1?B0145067$>?<$7.MG0678)0#21?3,?+$#%&R-':1!-M8*+1?B0%0#$%&R-':123,1?3, 

>?<;0AB"+R?#9%E:4Z678VB#0$#16!X0X?97%$'9;R$B@2I14?7890>4?+X!-+%-I#+>?<

?',CO<P#90*,)*+1!-M8*+1?B0@4 1AB0 .?#%HE,678%#$#-S-':>-+,-<>6,@2I%N+ %76#P#90*, 

678,?#91450%E8+$7*9NB6'8"@4;04TFFL:'0 >?<,#--"$1!-M8*+1?B0%0#$R?#9W A0E2-"$@"I;0X!-+%-I#+

1279",'0 X299'+!+@"IJK8+-N4?',CO<678%&!'()*+%0#$123,1?B0@"I1R$M*012E$

%0#$123,1?B0%0#$>-,;09LX-4SN,%-I#+)KG0@?B1?789,':%0#$123,1?B0%0#$>-,;0

%R-'D*1$-E,#>?<$7-N4>::!?I#9W ,'00'80!M* 4-<,*:@42I"9 AE+AI# (Swing) @$I,-<2, (Seesaw) 

>?<>60678F<$*+"B#,#-1?B01450,EF,--$678F-E+F'+>HB,?':$*+"B#,#-1?B014501.79+>!B!"#$:'016E+

%0L,%0#0JK8+SN,0&$#;AI145014^#R$#9R?',;0,#-**,>::1!-M8*+1?B0
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>?<;0AB"+,?#+)*+=H"--C678 20 4-<16=120$#-Q,@2I1450VNI0&;0,#-.'/0#

%0#$123,1?B0>::;R$B X29120$#-Q,14504-<16=>-,6780&1)I#%NB%0#$123,1?B0>::VF(P'9  

(Adventure Playground) 

,?0+J"4561%)*+FIA+/M% (Type of Playground)

Barbour (1999); Campbell and Frost (1985) @2IF'24-<1P6)*+%0#$123,1?B0

@"I 3 4-<1P6 !M* %0#$123,1?B01AE+VF(P'9 (Adventure playground) %0#$123,1?B0>::-B"$%$'9 

(Contemporary playground)  >?<%0#$ 12 3, 1 ? B0>::2 'G+ 1 2 E$  (Traditional playground) 

X29%#$#-S%-L4?',CO<%&!'()*+%0#$123,1?B0>HB?<4-<1P6@2I2'+07G

1. %0#$123,1?B0>::VF(P'9 (Adventure playground)

?',CO<  %0#$123,1?B0-N4>::07GF<-"$1*#1!-M8*+$M*  (Tools) >?<"'%2LHB#+W 

678%#$#-S1!?M8*09I#9@2I 1.M8*678123,W F<%#$#-S0&@4;AI;0,#-%-I#+R-M*1450%B"04-<,*:;0,#-

1?B0)*+1)#1*+ 

2. %0#$123,1?B0>::-B"$%$'9 (Contemporary playground)

?',CO<  %0#$123,1?B0>::-B"$%$'9 (Contemporary playground) F<$7,#-

-"$"'HSL4-<%+!Q;0,#-;AI+#0678R?#,R?#9  (Multi-purpose) >?<$7,#-1AM8*$HB*X!-+%-I#+1)I#

2I"9,'0 (Linked structures) JK8+6&;RI$7,#-1)I#-**,@2IR?#96#+ >?<$7.MG0678;0,#-1?B0R-M*$7 

-N4-B#+678%B+1%-E$;RI1,E2,#-1?B01AE+FE0H0#,#-

3. %0#$123,1?B0>::2'G+12E$ (Traditional playground)

?',CO<  %0#$123,1?B0>::2'G+12E$ (Traditional playground) 1450%0#$123,

1?B0678123,W %#$#-S678F<**,,&?'+,#9X29,#-1?B0,':1!-M8*+1?B0%0#$6786&F#,X?R<)0#2;R(B  

1AB0 1!-M8*+4Z04g#9 (Climbers) -#+?M80 (Slides) >?<AE+AI# (Swings) 1450HI0 

>HB?<4-<1P6)*+%0#$123,1?B00'G0F<$7%B"0;0,#-,-<HLI0;RI1,E2!"#$S78)*+

.]HE,--$,#-1?B0678>H,HB#+,'0**,@4

1%)*+FIA+/M%+H:6Q;3J2< (Adventure Playground)

1*MG*$.- "7%$R$#9 (2533: 122) >?< Heseltine and Holborn (1987) @2I,?B#"

SK+678$#)*+%0#$123,1?B01AE+VF(P'9X29%-L4@2I2'+07G !"#$!E21,789",':%0#$123,1?B01AE+VF(P'9

4-#,Y)KG01450!-'G+>-,;04Z 1943 ;04-<16=120$#-Q! %0#$123,1?B04-<1P607G123,W F<$7*E%-<;0

,#-678F<,B*%-I#+-N46-+R-M* X!-+%-I#+HB#+W H#$"EU7)*+.",1)# %0#$123,1?B04-<1P607G123,W F<@2I

$7%B"0;0,#-"#+>V0,#-%-I#+ (2'+678>%2+;0P#.678 1) >?<,#-%-I#+%E8+HB#+W P#9;0.MG0678678F'2;RI

X29;AI"'%2LHB#+W 1AB0 9#+-S90HQ (Tires) >,0$I"0%#9X6-='.6Q (Telephone cable spools) 

R$*0-#+-S@c (Railroad ties) 6-#9 (Sand) @$I (Wood) >?<1AM*, (Rope)
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4TFF'9678%&!'(*7,4-<,#-R0K8+)*+%0#$123,1?B01AE+VF(P'9!M*F<$7VNI0&,#-1?B0  

(Leader) JK8+F<1450VNI678!*9>%2+"EU7,#-;AI"'%2L*L4,-OQHB#+W  >?<AB"91R?M*123,W ;0,#-F'2

,EF,--$HB#+ JK8+123,W F<@2I1-790-NI678F<62?*+,':U--$A#HE-*:H'" 1AB0 2E0 @c 0G& >?<@$I X29,#-

;AI1!-M8*+$M*;0A7"EH4-<F&"'0F-E+W X29@$BHI*+,?'"R-M*,'+"?"B#F<SN,VNI;R(BHB*"B#  F<1R30@2I"B#

%0#$123,1?B04-<1P607G6&;RI123,%#$#-S!E2*9B#+%-I#+%--!Q@2I X29,#-1?B0,':"'%2L6781!?M8*09I#9@2I 

Wardle (2000) @2I-<:LH'"*9B#+)*+-#9,#-"'%2L678%0':%0L0;RI1,E2,#-1?B01AE+

,B*%-I#+ 2'+07G

- ,?B*+.?#%HE, >?<?'+@$I

- 9#+-S90HQ1,B#

- ?'+0$R-M*,?B*+-N46-+?N,:#=,Q

- -S1)30?I*1279"%&R-':)02E0R-M*RE0

- 6-#9F&0"0$#,

- P#A0<;%B0G& 1AB0 S'+ >,I".?#%HE,

- @$I,-<2#0

- 2E01R079" 

- %7>?<)#H'G+,-<2#0"#2-N4

- XHh<+#0@$I 1!-M8*+$M*+#0@$I >?<@$I)0#2HB#+W

- :?3*,@$I)0#21?3,

- -S)*+1?B0 HI0@$I

- "'%2LF#,U--$A#HE 1AB0 ,E8+@$I 1%# >)0+@$I 6B*0@$I1,B# ;:@$I

- >4?+2E0%&R-':6&%"0!-'"R-M*4?N,2*,@$I

 

P#.678 1 H'"*9B#+)*+%0#$123,1?B01AE+VF(P'9 

(>R?B+678$#: http://www.claimingpublicspace.net)
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1%)*+FIA+/M%.!!?M(*1*2< (Contemporary Playground)

%0#$123,1?B0>::-B"$%$'9X296'8"@41,E2F#,,#-**,>::)*+%S#40E,R-M*  

0',PN$E%S#4TH9Q X296'8"@4%0#$123,1?B04-<1P607GF<$7,#-4Te0R-M*,#-R?B*)KG0-N4AEG0+#0F#,

!*0,-7H (Molding) JK8+F<$7!B#;AIFB#9%N+ 1!-M8*+1?B0%0#$4-<1P607GF<!&0K+SK+!"#$%"9+#$ 

1450R?',JK8+F<1450@4H#$%E8+678VNI**,>::!E2@"I X!-+%-I#+)*+1!-M8*+1?B06786&F<1450"'%2L678R0', 

>?<>)3+ 1AB0 !*0,-7H>?<RE0 1.M8*HI*+,#-!"#$606#0>?<+B#9HB*,#-:&-L+-',C# >HB*9B#+@-

,3H#$1!-M8*+1?B0%0#$>::-B"$%$'907G@$B%#$#-S1!?M8*0@R"%B"0HB#+W @2I JK8+@$B%0':%0L0HB*!"#$

HI*+,#-H#$.'/0#,#-)*+123, (2'+678>%2+;0P#.678 2)

SK+>$I"B#1!-M8*+1?B0%0#$>::-B"$%$'9F<$7-N4-B#+R0I#H#6782K+2N2>?<1450678 

.K+.*;F)*+123, >HB1!-M8*+1?B0?',CO<07G@$B@2IAB"9;RI123,@2I62?*+%-I#+%--!Q%E8+>"2?I*$2I"9

H01*+ >?<$',14501!-M8*+1?B0%0#$678H#9H'"FK+1450%#1RHL;RI123,1:M8*@2I*9B#+-"21-3"  >?<;0,#-

**,>:::#+!-'G+9'+)#2,#-!&0K+SK+,EF,--$,#-1?B0678123,F<@2I;AI,?I#$10MG*$'2;R(B >HB,?':10I0

;RI123,@2I1?B01AE+%'+!$ 1AB0 ,#-1?B0>::%'0X2C (Retreat) ,#-1?B0>::1+79:W (Quiet play) >?<

,#-.N2!L9 (Talking) 1450HI0

;0%0#$123,1?B0>::-B"$%$'907G1!-M8*+1?B0>?<%E8+678H,>HB+P#9;0%0#$123,1?B0

F<$7%7%'0678\N2\#2>?<*#F;AIH'",#-QHN01)I#$#1450%B"04-<,*: JK8+:#+AEG0+#0SN,**,>::X29

=E?4a0 JK8+1-#1-79,"B# “Play sculptures” 

P#.678 2 H'"*9B#+ Play sculptures 678$7AM8*"B# "Looking-Glass Half-Globe Sculpture" 

;0%0#$123,1?B0;0,-L+1:*-Q?E0 (Berlin Neukölln)

(>R?B+678$#: www.richardthe.de/.../playground_sonnenallee.jpg)
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1%)*+FIA+/M%.!!F2E6+F:* (Traditional Playground)

R#,;RI!06'8"@4FE0H0#,#-SK+R0I#H#)*+%0#$123,1?B0.",1)#!+F<!E2SK+

%S#06786784-<,*:@42I"91!-M8*+1?B0%0#$6786&F#,X?R<)0#2;R(B  JK8+1!-M8*+1?B0%0#$%B"0;R(B

SN,**,>::$#%&R-':,EF,--$,#-1!?M8*0@R"X29,#-;AI,?I#$10MG*$'2;R(B (Large muscle activity) 

%0#$123,1?B0>::2'G+12E$0'G0SN,**,>::>?<.'/0#)KG0;0AB"+HI0=H"--C678 20 

>?<-N4>::%0#$123,1?B0>::2'G+12E$07G9'+!+SN,;AI*9NBF0SK+4TFFL:'0 @2I>,B AE+AI# (Swings) -#+?M80 

(Slides) @$I,-<2, (See-saws) 1!-M8*+4Z04g#9 (Climbers) >?<$I#R$L0 (Marry-go-rounds) JK8+

14501!-M8*+1?B0678@2I-':!"#$0E9$>?<$',$7*9NB6'8"@4H#$%0#$123,1?B0;0-N4>::07G (2'+678>%2+;0

P#.678 3) 

Eriksen (1985) @2 I,? B#"S K+!"#$0 E9$;0%0#$12 3,1? B0>::2 'G+ 12 E$@" I" B# 

“1!-M8*+1?B0%0#$$#H-D#01R?B#07G@2I-':!"#$0E9$*9B#+-"21-3"  1.-#<"B#1!-M8*+1?B0%0#$1R?B#07G

14a2X*,#%;RI123,@2I1?B0;0.MG0678678F&,'2 >?<%<2",HB*X-+1-790;0>+B)*+,#-%'8+JMG*F#,:'(A7%E0!I#  

(Catalog) 10M8*+F#,@$BHI*+,#-678F<FI#+0',**,>:: R-M*@$BHI*+,#-678F<1%#<R#!"#$!E2%-I#+%--!Q

;R$BW %&R-':,#-1?B0 !"#$HI*+,#-1!-M8*+1?B0%0#$X296'8"@4 !M* HI*+@$B>.+ +B#9HB*,#-2N>?

-',C# >?<123,%#$#-S;AI@2IX29@$BF&1450HI*+2N>?$#,”

Cohen and others (1994) @2I6&,#-%&-"F!"#$A*:)*+123,678$7HB*%0#$123,

1?B0>HB?<4-<1P6.:"B# "ES7A7"EH67814?7890>4?+@46&;RI!"#$!#2R"'+)*+123,678$7HB**L4,-OQ 

,#-1?B0>?<1!-M8*+1?B0%0#$678*9NBP#9;0%0#$123,1?B014?7890>4?+@4 SK+>$I"B#%0#$123,1?B0>::

2'G+12E$$',F<$7*9NB6'8"@4;0%"0%#U#-O< >HB4-<1P6)*+%0#$123,1?B0678123,1?M*,0'G0>H,HB#+F#,

%E8+678VNI;R(B$LB+R"'+@"I X29V?,#-%&-"F.:"B#%0#$123,1?B0>::2'G+12E$ (Traditional playground) 

@$B@2I1450678AM80A*:)*+123,16B#,':%0#$123,1?B0>::-B"$%$'9 (Contemporary playground) >?<

%0#$123,1?B0>::VF(P'9 (Adventure playground) X29$7V?,#-%&-"F2'+07G

123,678A*:%0#$123,1?B0>::2'G+12E$ !E21450-I*9?< 15.4

123,678A*:%0#$123,1?B0>::-B"$%$'9 !E21450-I*9?< 55.2

>?<123,678A*:%0#$123,1?B01AE+VF(P'9 !E21450-I*9?< 75.0

Heseltine >?< Holborn (1987) @2I,?B#""B# “1!-M8*+1?B0%0#$>::2'G+12E$$7

4-<X9A0QHB*.'/0#,#-6#+2I#0-B#+,#9)*+123,  ;0)O<678123,W ,&?'+$*+R#%E8+6I#6#9;0,#-

!":!L$%E8+678J':JI*0H#$U--$A#HE >HB1!-M8*+1?B0%0#$>::2'G+12E$07GH*:%0*+1.79+,#-1?B0>::

%'0X2C (Solitary) >?<,#-1?B0>::!NB)0#0 (Parallel play)” 16B#0'G0
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P#.678 3 H'"*9B#+)*+%0#$123,1?B0>::2'G+12E$

(>R?B+678$#: www.surfacingsystems.com/playgrounds.php)

+'?D$56+/M%1%)*.!!F2E6+F:* (Traditional Type Playground Equipment)

1. -#+?M80 (Slides)

-#+?M8014501!-M8*+1?B0678@2I-':!"#$0E9$1450*9B#+$#,>?<1450678AM80A*:)*+123, 

6L,"'9 1-#F<.:1R30-#+?M80H#$%0#$123,1?B06'8"@4 *9B#+@-,327,#-1?M*,-#+?M80>?<,#-HE2H'G+1450

%E8+%&!'(678!"-!&0K+SK+1.M8*R?7,1?789+,#-:#21F3:F#,,#-1?B0;0%0#$123,1?B0  1AB0 ,#-H,F#,

1!-M8*+1?B0 R#,-#+?M80$7!"#$%N+F#,.MG02E0$#,.MG0VE"X29-*:678;AI;0,#--*+-':,#-H,HI*+

%#$#-S2N2J':>-+,-<>6,@2IH#$$#H-D#0!"#$4?*2P'9678,&R02@"I 

Moore and others (1992) @2I-<:L"B# .MG0VE"-#+?M80%B"0;R(B$',6&F#,%>H01?% 

>?<.?#%HE, SK+>$I"B#%>H01?%F<606#0>HB%>H01?%F<1,E2!"#$-I*0%N+R#,@2I-':>%+>22

X29H-+JK8+1450%#1RHL;RI1,E2,#-@R$I-<2': 2 HB*VE"R0'+@2I >?<,#-1AM8*$HB*AEG0%B"0,31450%B"0

%&!'(JK8+!"-R?7,1?789+-*9HB*678$7!"#$!$ 2'+0'G0.?#%HE,FK+1)I#$#$7:6:#610M8*+F#,%#$#-S

>,I@)4T(R#1-M8*+)*+!"#$-I*0>?<!"#$!$)*+-*9HB*@2I

4TFFL:'0-#+?M80$7!"#$R?#,R?#9;0,#-**,>::$#,)KG01.M8*1450,#-6I#6#9

123,W 1AB0 -#+?M80678$7?',CO<?N,!?M80 (Wave) -#+?M80678)214501,?79" (Spiral) -#+?M80>::-#+

,"I#+ (Wide) -#+?M806781450?',CO<*LX$+!Q (Tunnel) >?<-#+?M80>::*#='9?N,,?EG+ (Slides with 

rollers) 1450HI0 (2'+678>%2+;0P#.678 4)
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P#.678 4 H'"*9B#+1!-M8*+1?B0-#+?M80

(>R?B+678$#: http://www.havercrofthouse.co.uk/pics/Play_Equipment1.jpg)

2. AE+AI# (Swings)

AE+AI#14501!-M8*+1?B0678@2I-':!"#$0E9$%N+>?<123,,3@2I-'::#21F3:F#,AE+AI#%N+$#,

1AB0,'0 2'+0'G0678H'G+AE+AI#!"-SN,>9,RB#+**,F#,%B"0)*+,#-1?B0*M80W  1.M8*1450,#-4^*+,'0,#-

,-<>6,1)I#,':X!-+%-I#+)*+AE+AI#>?<6780'8+1"?#>,"B+ 

4-<1P6)*+AE+AI#>:B+@2I2'+07G 

1. AE+AI#>::$#H-D#0 (Standard swings) >:B+@2I 2 A0E2 !M* AE+AI#1279" 

(Single) >?<AE+AI#>::R?#96780'8+ (Multi-bay) 

2. AE+AI#>::,?LB$ (Group swings) AE+AI#4-<1P607GAB"9;RI123,@2I1)I#-B"$

,EF,--$6#+%'+!$ X296'8"@4AE+AI#A0E207G$',6&F#,9#+-S90HQ)0#2;R(B

3. AE+AI#>::>)"0 (Cantilever swings) AE+AI#4-<1P607G14506780E9$;0,?LB$

123,XH >?<H'"!":!L$!"#$1-3";0,#->,"B+!"-F<.*271.M8*678F<?3*,;RI9#+-S90HQ678>,"B+;RI*9NB;0

H&>R0B+>0"-#:H?*21"?# (2'+678>%2+;0P#.678 5)
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P#.678 5 H'"*9B#+AE+AI#>::>)"0 (Cantilever swings)

(>R?B+678$#: http://www.gbsportandleisure.co.uk/playgroundequipment/cantileverswing.html)

3. 1!-M8*+4Z04g#9 (Climbers)

1!-M8*+1?B04Z04g#914501!-M8*+1?B0678AB"9;RI123,@2I[_,6',C<6#+,?@,  JK8+;06L,W

%0#$123,1?B0?I"0$71!-M8*+1?B0A0E207G>HB*#FF<$7-N4-B#+>?<?',CO<678>H,HB#+,'0**,@4  1AB0 

6B*?*2 (Tunnel) H#)B#9 (Net) 1!-M8*+4Z04g#9>::-#"X!I+ (Arch) >?<1!-M8*+4Z04g#9-N46-+

?N,:#=,Q (Cube) 1450HI0 (2'+678>%2+;0P#.678 6)

1!-M8*+1?B04Z04g#9>$IF<14501!-M8*+1?B0678@2I-':!"#$0E9$;RI$7;0%0#$123,1?B0 

>HB*L:'HE1RHLF#,,#-.?'2H,,314504T(R#;R(B 2'+0'G0!"#$%N+)*+1!-M8*+1?B04Z04g#9  (Climber 

heights) )0#2)*+J78F': (Climber rung size) >?<.MG0678-<9<H, (Climber fall zones) 14504TFF'9

%&!'(678HI*+!&0K+SK+;0,#-**,>::1.M8*!"#$4?*2P'9 

Moore and others (1992) @2I-<:L"B# ,#-F&,'2!"#$%N+)*+1!-M8*+1?B0F<AB"9?2

,#-:#21F3:F#,,#-H,@2I X294TFF'9678!"-F<!&0K+SK+;0,#-H'2%E0;F"B#1!-M8*+1?B04Z04g#9!"-F<

%N+16B#;2JK8+$72I"9,'0 4 4-<,#-!M* (1) A0E2>?<!LOP#.)*+.MG0VE"678-*+-': (2) :-E1"O678H'G+ (3) 

,?LB$VNI;AI >?< (4) !"#$%#$#-S;0,#-:&-L+-',C#1!-M8*+1?B0>?<.MG0VE"

1!-M8*+1?B04Z04g#9X29%B"0;R(B>?I"$',F<1AM8*$HB*,':X!-+%-I#+1!-M8*+1?B0*M80W 

,?#914501!-M8*+1?B0>::*10,4-<%+!Q (Multi-play structures) JK8+F<%#$#-S!":!L$-N4>::

6E=6#+;0,#-%'(F-@2I 1!-M8*+1?B04Z04g#9$7!LO!B#;0>+B)*+,#-AB"9;RI123,@2I$7.'/0#,#-,#--':-NI

1,789",':.MG0678"B#+-*:H'" (Spatial awareness) X29*#='9!"#$>H,HB#+)*+1!-M8*+1?B04Z04g#9

>HB?<A0E2 >?<AB"9%B+1%-E$.'/0#,#-6#+2I#0-B#+,#9  (Physical development) )*+123, 

10M8*+F#,123,F<@2I**,,&?'+,#9@2I1!?M8*0@R",?I#$10MG*$'2;R(B 1AB0 >)0 )# >?<R?'+ ;0,#-

1?B0,':1!-M8*+1?B04Z04g#91R?B#07G
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P#.678 6 H'"*9B#+1!-M8*+1?B04Z04g#9

(>R?B+678$#: http://www.maplehillmontessori.com/facility.html)

4. *L4,-OQ6-+H'" (Balance equipment)

*L4,-OQ6-+H'"6I#6#9!"#$%#$#-S6#+2I#0-B#+,#9)*+123,W ;0,#-1-790-NI678F<

!":!L$-B#+,#9;RI%$2L?)O<1!?M8*0678 >?<14a2X*,#%;RI123,W @2I$74YE%'$.'0UQ,':123,!0*M80W

)O<1?B0;0%0#$123,1?B0 (2'+678>%2+;0P#.678 7)

*L4,-OQ6-+H'"%#$#-S>:B+**,1450 2 4-<1P6 !M* *L4,-OQ6-+H'">::*9NB,':678 

(Static) 1A B0 !#06-+H'"  (Balance beams) JK8+X296'8"@4$',F<1AM8*$HB*,':1!- M8*+1? B0*M80W 

10M8*+F#,$7!"#$%N+@$B$#,  >?<*L4,-OQ6-+H'">::1!?M8*0@R" (Dynamic) 1AB0 %<.#0?E+ 

(Chain/log bridges) 6B*,?EG+ (Rolling barrels) >?<,-<2#06-+H'" (Spring platforms) 1450HI0

P#.678 7 H'"*9B#+*L4,-OQ6-+H'" 

(>R?B+678$#: http://www.archiexpo.com/prod/bigtoys/balance-beam-for-playground-11191-45711.html)

5. @$I,-<2, (See-saws) (2'+678>%2+;0P#.678 8)

@$I,-<2,14501!-M8*+1?B0%0#$678123,W AM80A*:>?<AB"9%0':%0L0,#-1?B0>::

4-<%#0+#0-B"$,'0)*+123,W %0#$123,1?B0%B"0$#,F<$71!-M8*+1?B0A0E207G 10M8*+F#,+B#9HB*,#- 

HE2H'G+>?<;AI.MG06780I*9,"B#1!-M8*+1?B0%0#$A0E2*M80W  *9B#+@-,327@$I,-<2,0'G0@$B1R$#<%$%&R-':

17
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123,678*#9L0I*9,"B# 5 4Z 10M8*+F#,123,9'+@$B%#$#-S678F<!":!L$!"#$1-3">?<!"#$%N+)*+,#-9,

@$I,-<2,;0)O<1?B0@2I

P#.678 8 H'"*9B#+1!-M8*+1?B0@$I,-<2,

(>R?B+678$#: http://www.justoutdoortoys.co.uk/store/large/lrx6/hout-land/hout-land_Seesaw.html)

6. $I#X9,>,0%4-E+ (Spring-mounted equipment) (2'+678>%2+;0P#.678 9)

$I#X9,>,0%4-E+14501!-M8*+1?B06786&;RI1,E2,#-1!?M8*0@R"-B#+,#9>::X9,H'"@4$# 

(Bouncing and rocking) JK8+1!-M8*+1?B007G1R$#<*9B#+9E8+%&R-':123,678$7*#9L0I*9,"B# 5 4Z %B"0$#,

>?I"%B"067814506780'8+)*+1!-M8*+1?B0>,0%4-E+$',6&1?790>::-N4-B#+)*+%'H"Q>?<9#0.#R0<  

%&R-':1!-M8*+1?B0$I#X9,>,0%4-E+678$7)0#2;R(BF<$7F&0"0>,0%4-E+1.E8$)KG01.M8*;RI1!-M8*+1?B0$7

!"#$>)3+>-+$#,)KG0

P#.678 9 H'"*9B#+1!-M8*+1?B0$I#X9,>,0%4-E+

(>R?B+678$#: http://www.detailedplaypro.com/images/Pony%20SA-02_300.JPG)
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7. $I#R$L0 (Merry-go-rounds) (2'+678>%2+;0P#.678 10)

$I#R$L09'+!+14501!-M8*+1?B0%0#$678123,W AM80A*:10M8*+F#,$I#R$L06&;RI1,E2,#-

1!?M8*0678>::"+,?$JK8+>H,HB#+F#,,#-1!?M8*0678X294,HE6'8"@4  6&;RI14506782 K+2N2;F>?< 

6I#6#9;RI123,*9#,1)I#$#1?B0 *7,6'G+$I#R$L09'+14a2X*,#%;RI123,@2I1?B0-B"$,'0,':123,!0*M80W 

*9B#+@-,327$7123,F&0"0$#,@2I-'::#21F3:F#,,#-1?B0$I#R$L0 X29*#F.?'2H,

F#,$I#R$L0;0)O<6781?B0@2I >?<123,1?3,*#F@2I-'::#21F3:F#,,#-.9#9#$?+F#,1!-M8*+1?B0;0

)O<678123,!0*M809'+!+R$L01!-M8*+1?B0*9NB 1.M8*1450,#-4^*+,'0,#-:#21F3:1R?B#07G!"-F&,'2)0#2

)*+1!-M8*+1?B0>?<!"-$7H'"!":!L$*'H-#,#-R$L0)*+$I#R$L01.M8*@$B;RIR$L01-3"F01,E0@4 %B"0,#-

**,>::$I#R$L0HI*+6&;RI>0B;F"B#123,F<@$B%#$#-S1)I#@4*9NB;HI1!-M8*+1?B0R-M*$7%B"0R0K8+%B"0;2

)*+-B#+,#9R-M*1%MG*VI#SN,1,789"HE2,':1!-M8*+1?B0@2I

P#.678 10 H'"*9B#+1!-M8*+1?B0$I#R$L0

(>R?B+678$#: http://www.outdoorfunstore.com/images/sp902-788.jpg)

8. 1!-M8*+1?B0*10,4-<%+!Q (Multi-play structure) (2'+678>%2+;0P#.678 11)

1!-M8*+1?B0*10,4-<%+!Q$74-<X9A0QHB*,#-1?B01.M8*%B+1%-E$.'/0#,#-6#+2I#0

-B#+,#9>?<%'+!$ 10M8*+F#,$7,#--"$A0E2)*+1!-M8*+1?B0678R?#,R?#91)I#@"I2I"9,'0  *9B#+@-

,3H#$1!-M8*+1?B0>::*10,4-<%+!Q$',F<$7-#!#%N+>?<HI*+,#-.MG0678)0#2;R(B;0,#-HE2H'G+

SK+>$I"B#1!-M8*+1?B0*10,4-<%+!QF<%#$#-S-*+-':VNI1?B0@2I!-'G+?<F&0"0$#, 

>HB,3)#2!"#$%<2",%&R-':,#-1?B0>::%B"0H'" 1!-M8*+>?B0>::*10,4-<%+!Q0'G0@$B%#$#-S

H*:%0*+,#-1?B01AE+FE0H0#,#->?<,#-1?B01AE+!"#$!E2%-I#+%--!Q@2I  10M8*+F#,$7A0E2,#-1?B0

-"$,'0*9NB1450F&0"0$#,6&;RI1,E2,#-1:7921%792)*+VNI1?B0

.MG0VE":-E1"O678;AI;0,#-H'G+1!-M8*+1?B0%0#$$7%B"0%&!'(*9B#+$#,;0,#-4^*+,'0

,#-:#21F3: 2'+0'G0:-E1"O678H'G+1!-M8*+1?B0%0#$!"-1450"'%2L678%#$#-S-*+-':>-+,-<>6,@2I  1AB0 

.MG09#+%'+1!-#<RQ (Synthetic impact-absorbing surface) >?<1.M8*R?7,1?789+,#-,-<6:,'0)*+

1!-M8*+1?B0;0%B"06781!?M8*0@R"@2I 2'+0'G0 AEG0%B"0678R$L0@2I 1AB0 AE+AI# FK+@$B!"-0&$#-"$@"I,':

1!-M8*+1?B0*10,4-<%+!Q07G
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P#.678 11 H'"*9B#+1!-M8*+1?B0*10,4-<%+!Q P#9;0%0#$123,1?B04-<16=ca0>?02Q

(>R?B+678$#: http://finland.fi/netcomm/news/showarticle.asp?intNWSAID=29571)

A)?(:+'?)08@A:;A??*"#$+A:F4RE%;)A+/M%+'?D$56+/M%1%)*

Eriksen (1985) *I#+SK+;0 Metin (2003:42-44) @2I6&,#-"E1!-#<RQ-#9?<1*792

!"#$HI*+,#-;0,EF,--$,#-1?B0>HB?<A0E2)*+123, (2'+4-#,Y;0H#-#+678 1) 2'+07G

H#-#+678 1 H#-#+"E1!-#<RQ,EF,--$%&R-':,#-**,>::,EF,--$1.M8*,#-1)I#-B"$)*+123,  

ACTIVITIES 
Active/ 

Passive 

Noisy/ 

Quiet 

Approx. 

Group 

Size 

Environmental 

Needs 

Location 

&

Orientation

Equipment Time Span 
A=grade 1-3 

B=grade 4-6 

Special 

Concerns

Climbing active noisy small grass jungle gym 15min A&B
soft place 

to land

Sliding active noisy small grass tunnel slide 15min A safety

Playing & 

Building in 

Sand box 

passive quiet large sand sandbox 15min A

Jumping active noisy

one at a 

time small 

group

grass
spring-

board
15min B

Pretending 

(Fantasy Play)

active 

and/or 

passive

noisy and/

or quiet

small to 

large
grass wooden fort 15-30 min A&B

Sitting passive quiet
small or 

large
grass

Benches, 

trees
5 min A&B
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ACTIVITIES 
Active/ 

Passive 

Noisy/ 

Quiet 

Approx. 

Group 

Size 

Environmental 

Needs 

Location 

&

Orientation

Equipment Time Span 
A=grade 1-3 

B=grade 4-6 

Special 

Concerns

Playing with 

Toy cars

active to 

passive
quiet small blacktop toy cars 15min A

Jumping Ropeactive noisy 1-3 blacktop rope 15min A

Tag active quiet small
move in&out  of 

soft surface
north side 15-30 min A&B safety

Reading passive quiet small

benches, 

stumps, 

enclosures 

near blog 15min A&B

Swinging active quiet small
soft 

surface
near blog swings 15-30 min A&B

Ice Skating active noisy varies hard Surface rink 

watering 

equipment 

for ice

15-30 min B safety

Sliding or 

Sledding
active quiet varies

snow, hills or 

slopes
sleds 15-20 min A&B safety

Running/ 

Jogging
active quiet small soft surface

Completely 

around 

school

varies A&B

how big an 

area to be 

covered

Punching 

Bags
active quiet 1

covered area, 

firm ground

close to 

building

punch-ing 

bags
5 min B 

Snow Ball 

Target 

Throwing

active
noisy/ 

quiet
varies snow target varies A&B

Bouncing active noisy 1-2 soft surface anywhere

trampoline/ 

resilient soft 

surface 

5-30 min Grades K-6 

Climbing active
quiet or 

noisy
varies

hill with varied 

surface
hill varies A&B

Climbing 

(objects)
active quiet

small or 

large

varied soft 

materials, soft 

surface

anywhere
rubber tires, 

etc.
varies A&B

Roller 

Skating
active quiet small hard

skates, 

safety 

pads. skate 

rest bar

20-30 min B

Climbing & 

Sliding
active

quiet and/

or noisy
varies

soft surface 

below
sunny area

ropes, 

poles, 

platform

varies A&B
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=5%"#$ 2 .%(':F./08/2AA)?456A)?K2O%)1%)*+FIA+/M%

;0,#-=K,C#!I0!"I#>0"!E2>?<R?',,#-)*+,#-.'/0#-N4>::%0#$123,1?B0  

VNI"EF'9@2I.:"B#$7R?#9!&678;AI;0!"#$R$#91279",'0  1AB0!&"B# %0#$123,1?B0 (Playground) 

%"0%&R-':123, (Children’s play spaces) %S#06781?B0,?#+>FI+ (Outdoor play spaces) JK8+6'G+ 

3 !&07G$7!"#$R$#9678!?I#9!?K+,'0!M*1450%S#0678;0,#-1?B0,?#+>FI+%&R-':123,  >?<@2I$7VNI678;RI

!"#$R$#9)*+%0#$123,1?B0@"I2'+07G

Consumer Product Safety Commission-CPSC (2003) @2I;RI!"#$R$#9)*+

%0#$123,1?B0"B#1450%S#067867814a2X*,#%;RI123,@2I1?B0  @2I.'/0#,-<:"0,#- ,#-62?*+ >?<

6',C<)*+H01*+>?<%S#06780'G0HI*+6I#96#9HB*!"#$%#$#-S)*+123,

1*MG*$.- "7%$R$#9 (2533) ,?B#"SK+ !"#$R$#9)*+%0#$123,1?B0"B# 1450.MG0678678

**,>::)KG01.M8*-*+-':,#-1?B0%0L,%0#0HB#+W )*+123, >:B+1450:B*0G& =#?#678.', .MG0678%&R-':

6&,EF,--$,#->%2+ ,EF,--$678;AI!"#$%+: %0#$,7b# >?<%0#$R(I#

1,C?2# $#0<FLHE (2529) ,?B#""B# 1!-M8*+1?B0%0#$ R$#9SK+ 1!-M8*+1?B0678123,

%#$#-S;AI1.M8*4-<,*:,EF,--$6#+-B#+,#9 1AB0 ,#-4Z04g#9 ,#-?#, ,#-,-<X22 ,#-FN+ ,#-"E8+ `?` 

1.M8*AB"9;RI-B#+,#9@2I-':,#-.'/0#R?#9W 2I#0@4.-I*$W ,'0

:L(19789$ FEH2*0 (2524) ,?B#""B# %0#$123,1?B0 !M* .MG0678678F'2;RI123,@2I1?B0

*9B#+1H3$6781.M8*AB"9;RI123,$7%L)P#.27

2'+0'G0%#$#-S%-L4@2I"B#  %0#$123,1?B0!M*.MG0678678F'2;RI123,@2I1?B0,?#+>FI+ 

@2I1?B0 @2I%&-"F @2I62?*+,-<:"0,#-HB#+W -B"$,':1.M8*0 JK8+%0#$123,1?B0*#F4-<,*:2I"9

1!-M8*+1?B0%0#$ .MG0678;0,#-1?B0*E%-<R-M*6&,EF,--$ >?<*L4,-OQ4-<,*:,#-1?B0HB#+W

'()*1&'23./0,?0P<H%@4561%)*+FIA+/M%

%0#$123,1?B01450%S#0678%&!'(%&R-':,#-F'2,EF,--$,?#+>FI+%&R-':123,

4D$"'9 1.-#<1450%S#067867814a2X*,#%;RI123,@2I**,@40*,RI*+1-790@2I**,,&?'+,#91.M8*%B+1%-E$

.'/0#,#-6#+-B#+,#9:0.MG0D#0!"#$%0;F)*+123,>HB?<!0 !"#$%&!'()*+%0#$123,1?B0678$7

HB*.'/0#,#-2I#0HB#+W $72'+07G

1. ,#-%B+1%-E$.'/0#,#-6#+-B#+,#9 @2I>,B .'/0#,?I#$10MG*$'2;R(B ,?I#$10MG*

$'21?3, ,#-4-<%#0%'$.'0UQ)*+*"'9"<HB#+W ,#-%B+1%-E$;RI$7-B#+,#9>)3+>-+>?<%L)P#.27 `?`

2. %B+1%-E$.'/0#,#-6#+*#-$OQ FEH;F>?<%'+!$ @2I>,B %B+1%-E$;RI1,E2!"#$

%0L,%0#0 VB*0!?#9!"#$1!-792 -NIF',4-':H'" -NIF',1?B0 >?<6&+#0-B"$,':VNI*M80 1-790-NI,#--<"'+

-',C#!"#$4?*2P'96'G+)*+H01*+>?<VNI*M80 `?`
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3. ,#-%B+1%-E$.'/0#,#-6#+%HE4T((# @2I>,B %B+1%-E$;RI$7!"#$*9#,-NI*9#,

1R30%E8+HB#+W -*:H'" -NIF',H'2%E0;F ,#->,I4T(R#2I"9H'"1*+ .'/0#6',C<,#-%'+1,H ,#-14-79:1679: 

,#-F&>0, `?`

A)?55A.!!KDE%"#$G%1%)*+FIA+/M%

,#-**,>::.MG0678;0%0#$123,1?B01450%E8+678%&!'( 10M8*+F#,,#-**,>::AB"9;0

,#-"#+>V0>?<,&R02.MG0678HB#+W ;0%0#$123,1?B06'G+2I#0%S#0678H'G+ ,#-F'2"#+1!-M8*+1?B0%0#$  

.MG0VE"%0#$>?<)*+H,>HB+;RI1,E24-<X9A0QHB*123,$#,678%L2 

1. )0#2 678H'G+ >?<*+!Q4-<,*:;0%0#$123,1?B0

)0#2)*+%0#$123,1?B0$7V?HB*,#-4*̂+,'0*L:'HE1RHL;0123,*0L:#?  X29%0#$ 

123,1?B0!"-$710MG*678;RI123,@2I-':4-<%:,#-OQ678R?#,R?#9  6'G+,#-%'+1,H %&-"F 62?*+ >?< 

,#-1?790>:: 2'+0'G0 %0#$123,1?B0!"-$7)0#2 7.5 SK+ 100 H#-#+cLHHB*123, 1 !0 (2.25 SK+ 

3 H#-#+1$H-) SI#%0#$123,1?B0$7.MG0678F&,'2 !"-F'2H#-#+;RI123,R$L01"790,'0$#1?B01.M8*14a2

X*,#%;RI123,@2I1?B0*9B#+16B#1679$,'0  %S#0678F'2%0#$123,1?B0!"-H'G+*9NB;0.MG0678678%#$#-S

6&!"#$%<*#2@2I+B#9 %#$#-S\720G&>?<>RI+@2I*9B#+-"21-3" 4?*2P'9F#,@c@R$I $7-B$1+#>?<

U--$A#HE678%"9+#$ (19#".# 12A<!L4HQ, 2542)

Deeper and others (1987) ,?B#""B#  ,#-,&R02.MG0678%0#$123,1? B0!"-$7 

.MG0678;0%B"0678$7-B$1+#>?<.MG0678,?#+>FI+ 1.M8*-*+-':,EF,--$,#-1?B0?',CO<HB#+,'0 1AB0 ,EF,--$

678;AI1%79+>?<,EF,--$678%+: 2'+0'G0!"-F'2.MG0678;0%0#$123,1?B0;RI1450%'2%B"0  1AB0 F'2;RI$7%0#$

R(I#%&R-':"E8+1?B0R-M*6&,EF,--$ F'2.MG0678%&R-':)78F',-9#0 1?B0:?3*, $7:-E1"O%&R-':1?7G9+%'H"Q  

$7>4?+1,CH- :B*6-#9>?<:-E1"O%&R-':1?B00G& `?` ,#-F'2.MG06786781R$#<%$F<AB"9;0,#-2N>?

-',C#!"#$%<*#2>?<2N>?123,@2I*9B#+6'8"SK+

2. ,#-1?M*,1!-M8*+1?B0%0#$ 

Gallahue (1982) @2I,?B#"SK+ ,#-1?M*,1!-M8*+1?B0%0#$@"I"B# ,#-**,>::.MG0678

;0%0#$123,1?B09'+HI*+!&0K+SK+*+!Q4-<,*:HB#+W  ;0%0#$123,1?B01.M8*AB"9;RI%0#$123,1?B01,E2

4-<X9A0QHB*123,%N+%L2 ;0,#-%B+1%-E$.'/0#6#+-B#+,#9 6',C<,#-1!?M8*0@R" >?<!"#$%#$#-S

;0,#--':-NI,#-1!?M8*0@R")*+-B#+,#9 *#F6&@2IX29,#-1?M*,1!-M8*+1?B0%0#$678AB"9;RI123,@2I

1!?M8*0@R"-B#+,#9>::HB#+W X29$7,#-!&0K+SK+1!-M8*+1?B0%0#$>?<.MG0678%&R-':,EF,--$1.M8*

.'/0#,?I#$10MG*$'2;R(B 2'+07G

1. ,#-1!?M8*0@R">::1!?M8*0678 (Localmotor) @2I>,B 1!-M8*+1?B04Z04g#9 

1AB0 H#)B#91AM*, 4-#%#6F&?*+ .MG0678X?B+%&R-':"E8+@?BF': 1450HI0 

2. ,#-1!?M8*0@R">::*9NB,':678 (Nonlocalmotor) @2I>,B 1!-M8*+1?B06-+H'" $L2

?*2 1AB0 !#06-+H-+ *LX$+!Q :#-QXR0 AE+AI# @$I?M80 1450HI0

3. ,#-1!?M8*0@R".-I*$"'%2L>?<*L4,-OQ (Manipulative) @2I>,B ,#-1?B0

6-#9 ,#-1?B00G& >?<*L4,-OQ,7b#HB#+W 1AB0 ?N,:*? F',-9#0 -S1)30 1450HI0
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A)?K2O%)1%)*+FIA+/M%

Casey (2007) 0',,#-=K,C#*E%-<>?<VNI;RI!&4-K,C#2I#0,#-1?B0)*+123,@2I

1)790R0'+%M*1-M8*+ “%E8+>"2?I*$;0,#-1?B0,?#+>FI+” (Environments for outdoor play) X29-<:L"B# 

,#-.'/0#.MG0678;0,#-1?B0,?#+>FI+%&R-':123,HI*+*#='9!"#$-B"$$M*F#,VNI678$7%B"01,789")I*+  

4 [g#9@2I>,B 0',>0<0&,#-1?B0 (Playworkers) 0',,#-=K,C# (Educators) =E?4a0/0',**,>:: 

(Artists) >?<H'"123,1*+ (Children) 1.M8*;RI,#-.'/0#%0#$123,1?B0H*:-':>?<$7!"#$1)I#;F;0

H'"123,$#,,"B#%0#$123,1?B0>::12E$

%E8+>"2?I*$%&R-':,#-1?B0)*+123,1450%B"0R0K8+)*+PN$E%S#4TH9,--$ ,#-1)I#;F

>?<-NISK+:-E:6>?<>0"X0I$678%B+V?,-<6:SK+,#-2&10E0A7"EH)*+123,F<AB"9;RI1-#1)I#;F>?<

%#$#-S.'/0#.MG0678;0,#-1?B0)*+123,@2I27)KG0

,#-1?B0)*+123,$7,#-14?7890>4?+*9B#+-"21-3"H?*2-<9<1"?#678VB#0$# F0,-<6'8+

1)I#%NB=H"--C678 21 $7!"#$,'+"?*9B#+$#,1,789",':%E8+>"2?I*$>?<.MG0678;0,#-1?B0)*+123,  @$B"B#

F<1450,#-)#2R#9@4)*+.MG0678;0,#-1?B0)*+123,  ,#-678VNI;R(B1)I#$#F'2,#->?<?B"+1,E01"?#;0

,#-1?B0*E%-<)*+123, !"#$,?'""B#123,F<@2I-':*'0H-#9F#,%S#06781?B0,?#+>FI+  1AB0 *'0H-#9

F#,,#-F-#F- *'0H-#9F#,!0>4?,R0I# >?<,#-)B$)NB 1450HI0 %E8+1R?B#07G%-I#+!"#$,'+"?;RI,':

VNI;R(B*9B#+$#,$#9 >?<1450%#1RHL6&;RI123,)#2X*,#%;0,#-@2I-':,#-%B+1%-E$.'/0#,#-*9B#+

678!"-F<1450 >?<$7V?,-<6:HB*%L)P#.)*+123,X296'067>?<%B+V?HB*%L)P#.;0-<9<9#"  >?<

HB*,#-2&10E0A7"EH*9B#+$7!"#$%L))*+123,

$7-#9+#0SK+P#"<%L)P#.1%M8*$X6-$)*+123,1.E8$$#,)KG0 X291\.#<X-!*I"0>?<

1:#R"#0 6'G+;04-<16=iB*+,+ (Hong Kong) 4-<16=*'+,]C (United Kingdom) 4-<16=

%R-'D*1$-E,# (United State of America) >?<4-<16=;0>6:>4JEca, (Pacific Countries) >?<

;04-<16=@691*+, 31A B0, '0  J K8+% E8+ 1R? B#0 7G1, E2F#,,#-6 7812 3,2&10 E0A 7" EH>::)#2!"#$

,-<\':,-<1\+ (Inactive) SN,F&,'2;RI*9NB>HB.MG0678;0-B$ (Indoor spaces) 

1. '()*=C56A)?+(/)./0KDE%"#$1&8?2!A)?+/M%456+FIA (Children’s need 

for time and space to play) 

,*+6L01.M8*123,>RB+%R4-<A#A#HE (UNICEF, 1989) @2I-<:L@"I;0$#H-# 31 )*+

*0L%'((#"B#2I"9%E6UE123,"B# “123,$7%E6UE;0,#-1?B0X29A*:U--$” 1.-#<"B#,#-1?B00'G0$7!LO!B#HB*

123,>?<;RI4-<X9A0Q678.E1=C 2'+07G

1.1 ,#-1?B06&;RI123,@2I;AI!"#$!E2)*+H01*+  (Drawing on one’s own 

recourses)

 ,#-;RI1"?#,':123,;0,#-1?B01450,#-14a2X*,#%;RI123,@2I;AI!"#$!E2

)*+H'"1*+;0D#0<678123,,31450$0LC9Q!0R0K8+678$7%E6UE;0,#-!E2 ;0,#-1?M*,678F<6&R-M*1?E, 1.-#<

123,>HB?<!0@$B1R$M*0,'0$7!"#$14501*,'H:L!!? $76',C< .-%"--!Q !"#$%#$#-S >?<=',9P#.

;0>HB?<:L!!?9B*$$7!"#$>H,HB#+,'0 H?*2A7"EH)*+1-#HI*+1F*,':!"#$9LB+9#, HI*+1VAE(,':
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!"#$)'2>9I+ HI*+$7!"#$9M2R9LB0;0,#->,I@)4T(R# 1.M8*678F<-NIF',!"#$6I#6#9>?<X*,#%1$M8*1-#

HI*+1F*,':%E8+1R?B#07G >?<1-790-NI678F<-':$M*6'G+,':%E8+678%0L,%0#0>?<!"#$VE2R"'+678$#19M*0  

4-<%:,#-OQ1R?B#07G123,F<@2I-':X29H-+F#,,#-1?B0 JK8+F<1450%B"0%&!'(;0,#-.'/0#,#-)*+

123,HB*@4

1.2 ,#-1?B01450,#--<:LH'"H0)*+123, (Identity)

 %&R-':123,>?I",#-.'/0#!"#$1AM8*$'80;0H01*+>?<,#--':-NISK+H'"H0

1450%E8+678F&1450*9B#+9E8+ 123,6L,!0HI*+VB#0,-<:"0,#-1R?B#07G2I"9H'")*+1)#1*+  %E8+1R?B#07G@$B

%#$#-S>60678,'0@2IX29,#-!":!L$F'2,#-)*+VNI;R(B 123,HI*+,#-X*,#%1.M8*678F<1-790-NI>?<

1)I#;FH01*+;0D#0<:L!!?!0R0K8+ 6'G+!"#$%'$.'0UQ-<R"B#+1.M8*0>?<%'+!$6781)#*#='9*9NB 123,F<

!I0.:!"#$A*:)*+H01*+ @2I1?M*,>?<@2I$*+P#.)*+H01*+;0*0#!H

1.3 ,#-1?B06&;RI123,@2I1AM8*$HB*,':%'+!$ (Connection to the community)

 ,#-1?B0!M*R06#+R0K8+;0,#-678123,F<@2IHE2HB*>?<@2I1)I#-B"$,':,?LB$  

1-790-NI678F<*9NB-B"$,'0 123,678$7!"#$.E,#-,3HI*+,#-,#-1450%B"0R0K8+)*+,?LB$1AB0,'0  HI*+,#-1)I#

-B"$,':%'+!$16B#W ,':123,4,HE 123,$7%E6UE*9B#+1H3$678;0,#-1)I#-B"$,':AL$A0 *+!Q,#-,*+6L01.M8*

123,>RB+%R4-<A#A#HE@2I-<:L@"I;0$#H-# 23 )*+*0L%'((#"B#2I"9%E6UE123,"B# “123,678$7!"#$.E,#-

!"-@2I;AI%E6UE*9B#+1H3$678>?<HI*+@2I-':,#-4YE:'HE*9B#+1R$#<%$ X29$71+M8*0@)"B#HI*+6&*9B#+;RI

1,79-HE %B+1%-E$!"#$$'80;F;0H01*+)*+123,  (Self-reliance) >?<6&;RI$7!"#$%<2",;0,#- 

1)I#-B"$,EF,--$P#9;0AL$A0”

1.4 ,#-1?B06&;RI123,1-790-NI%'$.'0UP#.6#+%'+!$ (Social relations)

 ,#-1?B06&;RI123,1-790-NISK+:6:#6R0I#678 .]HE,--$)*+H01*+$7V?HB*

,#-$74YE%'$.'0UQ,':VNI*M80 123,F<$7,#-.N2!L9%M8*%#-,'0>?<.'/0#!"#$!E2-E1-E8$JK8+$7!"#$R$#9

HB*123,;0,#-1450:61-790;RI123,@2I1-790-NI*9B#+?K,JKG+  %E8+678123,@2I1-790-NI;0X-+1-790@$B;AB>!B;0

RI*+1-79016B#0'G0 ;0%0#$123,1?B0,31AB0,'0%#$#-S678F<%*0SK+!"#$*260  ,#-1R30!LO!B#)*+

!"#$>H,HB#+ >?<,#-1-790-NI678F<1!#-.VNI*M80 >?<1-790-NIR?',F-E9U--$)*+%'+!$H01*+

1.5 ,#-1?B06&;RI123,@2I%'$V'%,':U--$A#HE (Contact with nature)

 ,#-1?B06&;RI123,@2I%'$V'%,':U--$A#HE2I"9$M*)*+1)#1*+ 4-<%:,#-OQ

6781,789",':U--$A#HE$',9#,678F<F':HI*+@2I X29%B"0;R(B>?I"123,F<@2I-':-NIVB#04-#,Y,#-OQHB#+W  

VB#0%M8*,?#+ (Media) 1AB0 -N4P#. -#9,#-X6-6'=0Q "7J727 (VCD) 27"727 (DVD) 1450HI0 

 ;06#+1-E8$HI0,#-;RI123,@2I1?B0;0%P#.>"2?I*$6781450U--$A#HE 1AB0 

;0%0#$R(I# R-M*A#9R#2 123,F<@2I;AI4-<%#6%'$V'%;0,#--':-NI%E8+>"2?I*$-*:W H'" 9E8+123,

%#$#-S678F<;AI1"?#;0%S#06781?B0,?#+>FI+@2I$#,>?<:B*916B#@R-B 9E8+6&;RI123,%#$#-S1R30 

"'fF',-,#-14?7890>4?+)*+U--$A#HE-*:H'"@2I$#,)KG016B#0'G0 1AB0 ,#-V?E)*+2*,@$I>?<,#- 

-B"+X-9)*+2*,@$I>?<;:@$I 1450HI0 
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 !"#$%&!'()*+%E8+>"2?I*$;0,#-1?B0,?#+>FI+1R?B#07G6&;RI123,@2I

1-790-NIU--$A#HEVB#04-<%:,#-OQH-+ Hart (1997) @2I,?B#"@"I"B# “VNI;R(B!"-H*:%0*+!"#$

*9#,-NI*9#,1R30JK8+1450U--$A#HE)*+123, X29;RI123,@2I%'$V'%,':!"#$R?#,R?#9)*+U--$A#HE

-*:H'"*9B#+$7*E%-<678F<1)I#SK+U--$A#HEP#9;HI.MG06786781-#F'21H-79$@"I*9B#+1R$#<%$>?<)9#9

AB"+1"?#0'G0;RI0#0)KG0  1.-#<F<1450R06#+6786&;RI123,@2I- NISK+!"#$+2+#$*'00B#.E="+)*+

U--$A#HE*'0%?':J':JI*0 1.M8*678123,F<%#$#-SAM80A$,':!"#$+2+#$*'09E8+;R(B)*+X?,6781)#*9NB

*#='9”

1.6 ,#-1?B06&;RI123,@2I1)I#-B"$,EF,--$6#+,#9 (Physical activity)

 4T(R#2I#0%L)P#.$#,$#91-E8$HI0F#,"'9123,678$7P#"<XPA0#,#-678@$B

1R$#<%$>?<)#2,#-**,,&?'+,#9 %E8+1R?B#07G,&?'+6&;RI1,E2V?1%79,':123,*9B#+$#,  $7-#9+#0

"EF'9R?#91-M8*+@2I>%2+;RI1R30"B# R#,123,@2I-':X*,#%;0,#-1?B0,?#+>FI+*9B#+1.79+.*F<6&;RI

1,E2V?27HB*123,;01-M8*+)*+%L)P#.6#+,#92I"9 1AB0+#0"EF'9)*+ Mackett (2004) @2I6&,#-=K,C#

,#-1?B0)*+123,X291[^#%'+1,H,#-OQ .:"B# ,#-1?B0)*+123,%#$#-S1V#V?#(.?'++#0@2I1450

*9B#+$#, @$B;AB123,6L,!0678F<A*:1?B0,7b#>?<@$B;AB123,6L,!0678F<A*:,EF,--$678VNI;R(BF'2)KG0 

>HB123,6L,!0?I"0AM80A*:,#-1?B02I"9,'06'G+0'G0

 %E8+67827)*+,#-1?B0!M*6&;RI123,@2I$7X*,#%678F<:--?LSK+-<2':,EF,--$6#+,#9678

F&1450HB*%L)P#.X29$7!"#$%0L,%0#01450>-+FN+;F  ,#-1?B0>$IF<1450,#-1?B0>::12E$>HB123,

F<$7,#-.'/0#-N4>::,#-1?B0678>H,HB#+,'0@46L,!-'G+ %E8+>"2?I*$;0,#-1?B0%#$#-S678F<F&,'2

R-M*%0':%0L0X*,#%;0,#-1?B0*9B#+$7.?'+@2I ,#-678@$B$7.MG0R(I#;RI123,"E8+1?B0R-M*@$B$7,#-1?B01,$

:*??I"06&;RI.MG06780'G00B#1:M8* ;0)O<678%0#$123,1?B0,?#+>FI+6784-<,*:@42I"96#+?#2 *LX$+!Q

%&R-':$L2?*2 1!-M8*+1?B0%&R-':,-<X22  >?<)*+4-<2':H,>HB+*M80W 678123,%#$#-S678F<;AI 

R?:R?7, R-M*"E8+@?BF':,'0 F<%-I#+!"#$%0;F;RI,':123,@2I$#,,"B#

 2'+0'G0%0#$123,1?B0@$B;AB1.79+>!BF'21H-79$,EF,--$6#+,#9  (Physical activity) 

2I"91!-M8*+1?B0%0#$%&R-':;RI123,@2I"E8+1?B0  ,-<X22X?21HI0 @2I4Z04g#916B#0'G0 >HB14^#R$#9)*+

%0#$123,1?B0,?#+>FI+)*+123,0'G0HI*+%B+1%-E$;RI123,@2I1)I#-B"$,EF,--$,#-1?B0678R?#,R?#9 1AB0 

,#-"E8+@?BF':,':1.M8*0 R-M*,#-1?B01AE+FE0H0#,#->?<:6:#6%$$LHE JK8+,EF,--$,#-1?B0678R?#,

R?#9F<6&;RI:--?L14^#R$#91279",'0@2I$#,,"B# 

 %-L4!M* 123,F&1450678F<HI*+@2I1?B0>?<VNI;R(B!"-F<;RI1"?#>?<!"#$%&!'(,':

.MG0678;0,#-1?B0,?#+>FI+)*+123, ,#-F&,'2,#-1?B0,?#+>FI+)*+123,FK+1450,#-H'2%E6UEj123,F#,

,#-@2I-':4-<%:,#-OQF&1450%&R-':"'9123, ,#-%-I#+$EH-P#. ,#--NIF',X*0*B*0VB*0H#$ >?<

,#-.'/0#*#-$OQ;06L,W 2I#0678F&1450 -"$SK+,#-,?I#678F<1%789+X29,#-1)I#-B"$,EF,--$,#-1?B0

1AE+V#2XV0 H?*2F01FH!HE67827HB*,#-**,,&?'+,#9 %E8+1R?B#07GF<SN,R?B*R?*$F#,,#-1?B0JK8+F<

,?#91450%B"0R0K8+)*+"ES7,#-2&10E0A7"EHHB*@4;0*0#!H
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2. 42E%=5%G%A)?K2O%)KDE%"#$G%A)?+/M% (Key stages in developing the 

play space)

 Casey (2007:21) @2I-<:L>?<*UE:#9)'G0H*0;0,#-.'/0#.MG0678;0,#-1?B0

%&R-':123, (2'+678>%2+;0P#.678 12) @"I2'+07G 

P#.678 12 >V0V'+?&2':)'G0H*0;0,#-.'/0#.MG0678;0,#-1?B0

2.1 !"#$!E21R30>?<,#-=K,C#"EF'9 (Ideas and research)

 ;0,#-.'/0#.MG06781?B0,?#+>FI+)*+123,F<HI*+14a2;F-':cT+!"#$!E2

1R30F#,123,>?<VNI6781,789")I*+,':,#-.'/0#%0#$123,1?B0 SK+>-+:'02#?;F)*+.",1)#>?I"0&

,?':@4;AI1450)I*$N?;0,#-**,>:: 678%&!'(!M*!"-$*+SK+%E8+678@2IF#,,?LB$0',**,>::  0',,#-

=K,C# >?<0',>0<0&,#-1?B0 SK+*+!Q4-<,*:678F<6&;RI.MG06781?B0,?#+>FI+)*+123,279E8+)KG0 >?<

)I*!E21R30*M80W 678@2IF#,H'"123, >?<F#,,#-!I0!"I#R?',,#-)*+,#-.'/0#.MG0678;0,#-1?B0)*+

123,JK8+F<6&;RI.MG0678;0,#-1?B0)*+123,$7!"#$.E1=C>?<279E8+)KG0
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2.2 -<2$%$*+ (Working with idea and people)

 F&0"0!06781)I#$#1,789")I*+,':,#-.'/0#.MG06781?B0,?#+>FI+0'G0)KG0*9NB

, ':)0#2)*+X!-+,#- JK8+1-#HI*+>%"+R#VNI6 78$7!"#$-NI !"#$1A789"A#(1\.#<  1AB0 =E?4a0 

0',**,>:: 0',PN$E%S#4TH9Q 1FI#R0I#678)*+-'D *#%#%$'!- >?<VNI678;,?IAE2,':,#-1?B0)*+123, 

1450HI0 2I"9!"#$1A789"A#(678>H,HB#+,'0>?<6',C<)*+VNI-B"$+#06L,!0F<AB"96&;RI,#-.'/0#

.MG0678;0,#-1?B0,?#+>FI+)*+123,279E8+)KG0 

2.3 ,#-1?M*,!"#$!E2)'G0HI0 (Initial selection ideas)

 ;0)'G0, B*0R0I#0 7G14 50,#-2K+!"#$!E21R30>?<)I*1%0*>0<678$ 7*9 NB

$#,$#9**,$# :#+)I*!E21R30%#$#-S0&@4;AI@2I>HB:#+)I*!E21R30,3@$B%#$#-S0&@4;AI@2I 

;0,#-.'/0#.MG0678;0,#-1?B0)*+123,HI*+!&0K+SK+)I*!E21R30678%#$#-SF':HI*+@2I>?<4-<%:,#-OQ

%&!'(678%#$#-SF<0&$#.'/0#1450%B"0R0K8+)*+.MG06781?B0,?#+>FI+)*+123, )'G007GFK+1450)'G0)*+,#-

!'2,-*+)I*!E21R30>?<)I*1%0*>0<HB#+W 1?M*,>?<H'2%E0;F%E8+6781R$#<%$,':.MG0678678$7*9NB

2.4 ,#-**,>::)'G0HI0 (Preliminary designs)

 F#,,#-678!'21?M*,)I*1%0*>0<;0)'G0,B*0R0I#07GH#$!"#$1R$#<%$>?<

!"#$1450@4@2I;0,#-.'/0#>?I" ;0)'G007GF K+1450)'G0)*+,#-**,>::1:MG*+HI0JK8+HI*+*#='9 

0',PN$E%S#4TH9Q %S#40E, 0',**,>:: R-M*=E?4a0 1.M8*AB"9;0,#--B#+>::H#$)*:1)H>?< 

-#9?<1*792)*+.MG0678;0,#-1?B0,?#+>FI+H#$678-<:L@"I

2.5 ,#-**,>::>?<,#-"#+H&>R0B+ (Work up the design and put it in 

place)

 VNIF'2,#-X!-+,#->?<,#-"#+>V0,#-4YE:'HE+#0!M*R'";F%&!'()*+)'G007G 

X29,#-,&R02)'G0H*0>HB?<)'G0678F<HI*+4YE:'HE -<9<1"?#;0,#-2&10E0,#- VNI-':VE2A*:>HB?<

%B"0+#0 ,#-!":!L$!B#;AIFB#9;0,#-,B*%-I#+ >?<,#-H-"F%*:,-<:"0,#-6'G+R$2

2.6 %'+1,H,#-OQ,#-;AI.MG0678;0,#-1?B0,?#+>FI+ (Observe how it is being 

used in situ) 

 1.M8*1450,#-10I09G&SK+.MG06781?B0,?#+>FI+)*+123,"B#1450@4H#$,#-

**,>::R-M*@$B X29*#='9,#-%'+1,H,#-OQ1?B0)*+123,>?<:'06K,-#9?<1*792)*+,#-1?B0)*+

123,;0.MG0678678F'21H-79$@"I ,#-1?B0)*+123,F<>%2+;RI1R30"B#,#-**,>::4-<%:!"#$%&1-3FR-M*

@$B*9B#+@- JK8+:#+*9B#+%#$#-S%'+1,H1R30@2I;06'067 >HB1AE+!LOP#.:#+*9B#+*#FHI*+;AI1"?#0#0 

1AB0 ,#-1F-E(1HE:XH)*+HI0@$I  

2.7 ;RI.MG0678;0,#-1?B0,?#+>FI+678.'/0#)KG0,?#91450%B"0R0K8+ (Let it settle 

in, grow and be used)

 *#FHI*+;AI1"?#AB"+R0K8+,"B#123,F<!LI01!9,':.MG0678;0,#-1?B0,?#+>FI+

>?<4-<%:,#-OQ;R$BW 678@2IF'21H-79$)KG0P#9;0.MG0678 %'((#O678F<:*,"B#%0#$123,1?B00'G01450
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678!LI0AE0,':123,>?I"%#$#-S%'+1,H@2IF#,:#+*+!Q4-<,*:678$7)KG0$#;R$B,?#91450678AM80A*:  

)*+123, %#$#-SFN+;F;RI123,1)I#@4%&-"F%E8+0'G0*9B#+?<1*792S78SI"0

2.8 :'06K,6L,)'G0H*0 (Document throughout) 

 ,#-1,3::'06K,1-M8*+-#"H?*2,-<:"0,#-.'/0#.MG0678;0,#-1?B0,?#+

>FI+$7!"#$%&!'( JK8+>HB?<,-<:"0,#-$714̂#R$#9>?<!"#$R?#,R?#9>H,HB#+,'0 FK+$7)I*>0<0&

;0,#-:'06K,>?<,#-F'2,#-)I*$N?678271.M8*-":-"$4-<"'HE)*+,#-.'/0#.MG06781?B0,?#+>FI+)*+123,

2'+07G 

2.8.1 -":-"$!"#$,I#"R0I#)*+X!-+,#- (Keep track of progress)

 1.M8*;RI@2I4-<X9A0Q>?<%#$#-S0&@4;AI@2IVNI:'06K,!"->9,

R$"2R$NBH#$)'G0H*0)*+,#-.'/0#;0>HB?<)'G0  1.M8*678F<1,3::'06K,)I*$N?6781\.#<1F#<F+;0 

)'G0H*00'G0W 1AB0 +#0678%&!'( (Tasks) R$#91RHL)*++#0 (Notes) P#.SB#9 (Photos) ,#-HE2HB* 

(Contacts) >?<%E8+678AB"91HM*0!"#$F&  (Reminders) %E8+1R?B#07GF<6&;RI%#$#-SHE2H#$,#-

2&10E0,#-)*+X!-+,#-@2IH?*2,-<:"0,#-  >?<,#-6&4YE6E0-#9%'42#RQ>?<-#912M*0:'06K,

SK+%E8+678HI*+6& (‘To Do’ List) X29-<:LP#-<+#0678%&!'(?+@4 1AB0 ,#-0'2R$#9%B+HI0@$I ,#-

4-<AL$ ,#-.:4<%'+%--!Q,':AL$A0 1450HI0 

2.8.2 ,#--":-"$!"#$!E21R30>?<)I*1%0*>0<  (Capture ideas 

and suggestions)

 1,3:-":-"$!"#$!E21R30>?<)I*1%0*>0<;0>HB?<AB"+)*+

,EF,--$6786L,!0$7%B"0-B"$ 1.M8*678VNI:'06K,F<%#$#-S,?':@42N%E8+1R?B#07G9I*0R?'+;0>HB?<)'G0)*+

,-<:"0,#-.'/0#1.M8*%-I#+>-+:'02#?;F;0,#-%-I#+%--!QV?+#0  X29*#F6&;0?',CO<)*+

%$L2P#. (Scrapbooks) 1.M8*AB"9;0,#-:'06K,>?<1,3:)I*$N?)I*!E21R30HB#+W @2I*9B#+$7A7"EHA7"#

2.8.3 $7,#-:'06K,6L,)'G0H*0 (Have a record of all stages)

 $7,#-SB#9P#. >?<:'06K,1646L,)'G0H*0 1.M8*;RI1R30P#.14-79:

1679:,B*0>?<R?'+,#-.'/0#.MG0678;0,#-1?B0,?#+>FI+)*+123,

2.8.4 -":-"$)I*$N?HB#+W  1.M8*1H- 79$;RI, ':VNI%0':%0L0  (Gather 

material to supply to funders and supporters)

 ,#-1H-79$)I*$N?;0)'G007G$7!"#$%&!'($#,;0:--2#)I*$N?

6'G+R$2 1.M8*678F<>%2+;RI,':AL$A0@2I1R30>?<1)I#$#$7%B"0-B"$;0,#-.'/0# )I*$N?;0%B"007GHI*+

>%2+;RI1R30SK+!LO!B#>?<!"#$%&!'()*+,#-.'/0#.MG0678;0,#-1?B0,?#+>FI+)*+123, 

2.8.5 %-I#+:'06K,!"#$6-+F& (Create a memory bank of moments 

shared by adults and children)

 ;0,#-%-I#+,#-H-<R0',-NI>?<!"#$-NI%K,$7%B"0-B"$  %#$#-S6&@2IX29

,#-6&R0'+%M*P#. (Photo albums) >?<,#-F'2>%2+P#. (Display boards) )*+,#-.'/0#
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.MG0678;0,#-1?B0,?#+>FI+)*+123,  >?<,#-:*,1?B#1-M8*+-#"VB#0R0'+%M*.E$.Q6I*+SE80  (Local 

paper) R-M*%-I#+1"4@JHQ (Website) R-M*%B+F2R$#9P#.*E1? 3,6-*0E,%Q (Email pictures) 

1.M8*4-<A#%'$.'0UQ;RI,':6L,!0678*9#,F<1)I#$#AB"91R?M*;0,#-.'/0#.MG0678;0,#-1?B0,?#+>FI+

)*+123, 

3. '()*+4C)G;G%KDE%"#$"#$*#5<NM (Understanding the space available)

>HB?<.MG0678?I"0$7?',CO<6#+,#9P#.>H,HB#+,'0@4 2'+0'G0R#,1-#-NISK+?',CO<

6#+,#9P#.)*+.MG06786781-#F<.'/0#)KG01450%0#$123,1?B0  F<6&;RI%0#$123,1?B0)*+1-#$7

?',CO<X2212B0H#$.MG06780'G0*7,2I"9 ?',CO<6#+,#9P#.678F<HI*+!&0K+SK+4-<,*:2I"9

3.1 ]2N,#?>?<%P#.*#,#= (Seasons and the weather)

 ]2N,#?>?<%P#.*#,#=;0>HB?<6I*+SE80$7!"#$>H,HB#+,'0  >?<$7

*E6UE.?HB*,#-1?B0)*+123,*7,2I"9 ;0>HB?<%B"0)*+.MG0678$',$7)I*F&,'2;0,#-1)I#@4;AI+#0H#$

AB"+1"?#678HB#+,'0 10M8*+F#,:#+%B"0)*+.MG0678)#2-B$1+# R-M*,?#91450>*B+0G&)'+R?'+[0H, 1450HI0 

R#,1450@4@2I;RI=K,C#F#,P#.SB#99I*0R?'+)*+.MG06780'G01.M8*678F<@2I1R30P#.-"$678>H,HB#+,'0@4

H#$AB"+1"?#)*+P#.678@2I:'06K,@"I >?<;AI,#-%*:S#$F#,VNI6781)I#$#;AI.MG06780'G0:B*9W  1AB0 

!02N>?%"0 VNI4,!-*+6781!9$#-*-':?N,F<AB"96&;RI1R30P#.-"$$#,9E8+)KG0

3.2 ?',CO<6#+,#9P#.H#$U--$A#HE)*+.MG0678 (Physical features)

 ,#-?+%&-"F.MG0678P#!%0#$1450R?',,#-1:MG*+HI0)*+,#-"#+>V0;0

,#-.'/0#.MG0678;0,#-1?B0,?#+>FI+)*+123,  1.M8*F2:'06K,-#9?<1*792  >?<%E8+678%'+1,H1R30 

,#-"#2P#.*9B#++B#9W SK+.MG06786781)I#@4%&-"FX29;RI>0B;F"B#%'2%B"0)*+.MG0678>?<)*:1)HSN,

HI*+F<AB"9;0,#-:'06K,1450*9B#+$#,

 ,#-?+%&-"F.MG0678X29-*:>?<6&1!-M8*+R$#9SK+%E8+678*9NB;0.MG06780'G0  1AB0 

HI0@$I .MG0678?#21*79+ :-E1"O678ALB$0G& >0",&>.+1,B# ,I*0RE0)0#2;R(B 1%#2"+@c 1.E+R-M*678

,&:'+ >?<:B*0G& 1450HI0 1.M8*678F<1-E8$.EF#-O#"B#%E8+;2678%#$#-S1,3:@"I>?I"14504-<X9A0QHB*.MG0678

;0,#-1?B0,?#+>FI+)*+123, >?<%E8+;2678,B*;RI1,E2*'0H-#9HB*123,678!"-,&F'2**,@4 

3.3 >%+ (The light)

 ?',CO<)*+>%+678%B*+SK+;0.MG0678>HB?<AB"+1"?#)*+"'0>?<H?*26'G+4Z

$7*E6UE.?HB*,#-"#+*+!Q4-<,*:P#9;0.MG0678 1AB0 :B*6-#9 1!-M8*+1?B0%0#$X?R<6781450$'01+# 

:I#00, 1450HI0 >%+>?<1+#678+2+#$$7!LOP#.0'G0%#$#-S678F<0&$#;AI4-<,*:,#-1?B0)*+

123,@2I ;01AE+%S#4TH9,--$>?I"-N46-+678"#+*9NB:0.MG0-#:%7)#"%#$#-S%-I#+-N4>::)*+1+#678

0B#%0;F@2I >%+1+#F#,>0"-'G"%#$#-S%-I#+>0">S::0.MG0 >?<FL2>HI$)*+?&>%+678%B*+VB#0

HI0@$I678$7;:@$I*9NB1H3$?+$#9'+.MG0678;0,#-1?B0)*+123,%#$#-S%-I#+!"#$-NI%K,0LB$0"?  *B*0X90

;RI>,B123,@2I
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3.4 "'/0U--$>?<!"#$1450$#)*+6I*+SE80 (Culture and history)

 $-2,6#+"'/0U--$>?<6I*+SE80%#$#-S0&@4;%B;0.MG0678%&R-':,#-1?B0

)*+123,X29*#='9,#-**,>::;RI1AM8*$HB*,':%E8+67814501*,?',COQ)*+AL$A0  1AB0 ,#-4-<$+ ,#-

R'HS,--$  ,#-1,CH-,--$  R-M*,#-!I#)#9  14 50H I0  JK8+12 3,%#$#-S678F<1?B0>?<%'$V '%

4-<%:,#-OQ*'0+2+#$VB#0%E8+HB#+W1R?B#07G@2I2I"9!"#$%0;F

3.5 6-'.9#,-:L!!? (People)

 ;0,#-.'/0#.MG0678;0,#-1?B0,?#+>FI+)*+123,HI*+*#='96-'.9#,-

:L!!?F&0"0$#, JK8+;0>HB?<)'G0)*+>V0+#01450X*,#%678F<@2I6&+#0-"$,'::L!!?678R?#,

R?#9 2'+0'G0;0,#-1%#<R#6-'.9#,-:L!!?678%#$#-SF<;RI,#-AB"91R?M*X!-+,#-!"-6&;RI

?',CO<)*+>V06786#+!"#$!E2 (Mind Map) 1.M8*;RI1R30,#-1AM8*$HB*)*+:L!!?>HB?<!0678F<AB"9

1R?M*6'G+;01-M8*+)*+,#-:-EF#! ,#-9M$)I#")*+1!-M8*+;AI !0678$7!"#$%#$#-S>?<6',C<1\.#< 

,?LB$>-++#0*#%#%$'!- 1450HI0 

3.6 H&>R0B+678H'G+ (The setting)

 H&>R0B+678H'G+)*+%E8+HB#+W P#9;0.MG06781?B0,?#+>FI+)*+123, 1AB0 6#+

1)I#-**, S00>?<6#+12E0 1%#@cS00 >?<HI0@$I;R(B;0.MG0678 %E8+1R?B#07GHI*+.EF#-O#*9B#+S78SI"0

1.-#<9*$$7V?HB*,#-**,>::.MG0678;0,#-1?B0 9,H'"*9B#+1AB0 6#+1)I#-**,)*+%S#0678H'G+!"-

*9NB;0H&>R0B+678R?7,1?789+,#-A',FN+;RI123,"E8+)I#$S00 1450HI0

4. 56'@,?0A5!"#$"&G8CK DE%"#$G%A)?+/M%*#' >S'M)*)A4RE%  (Feature of 

enriching, inclusive play spaces)

*+!Q4-<,*:678%0':%0L0123,>?<,#-1?B0)*+123,6789'+!+1R30*9NB@$B14?7890>4?+@4

H#$,#?1"?#  F#,,#-=K,C#;0AB"+6="--C  1990 X!-+,#-)*+9N10%X,  “The UNESCO 

Growing Up in Cities (GUIC)” .:"B#1,OkQ678123,W ?+!"#$1R30"B#%E8+>"2?I*$0'801450678.K+.*;F

H#$!"#$HI*+,#-)*+123,0'G0@$B14?7890>4?+  0':H'G+>HB,#-=K,C#)*+ Lynch ;0AB"+6="--C 

1970   

Chawla (2001) ,?B#""B# “%E8+678*9NB1R0M*,"B#!"#$HI*+,#-)'G0.MG0D#0678F'21H-79$

;RI>,B123, !M*%E8+6786&;RI123,-NI%K,@2ISK+!"#$4?*2P'9  !"#$1450%B"0R0K8+)*+,?LB$ >?<,#-$*+

H01*+;0>+B27 ;0%S#0678678;RI123,@2I*9NB-B"$,'01450%'+!$ @2I1?B0-B"$,':1.M8*0>?<@2I!I0R#,EF,--$

678H01*+AM80A*:1.M8*678F<1)I#-B"$R-M*1.79+1[^#2N”  

,#-1.E8$)KG0)*+%E8+6782K+2N2;F>?<%E8+6780B#%0;F;0AB"+  10 4Z678V B#0$#0&@4%NB

R06#+;0,#-.'/0#%S#06781?B0%&R-':123, 0',**,>::%0#$123,1?B0 (Playground designers) 

VNI[_,R'2,#-1?B0 (Play practitioners) >?<VNI6781,789")I*+,':,#-1?B0)*+123,*M80W HI*+!&0K+SK+4TFF'9

1R?B#07G*'0F<$7%B"0;0,#-6&;RI.MG0678;0,#-1?B04-<%:V?%&1-3F *+!Q4-<,*:678AB"9;RI123,$7X*,#%

31



;0,#-1?B0$#,)KG0 F#,,#-=K,C#)*+%$#!$,#-1?B0>RB+4-<16=*'+,]C  (National Playing 

Fields Association-NPFA) ;04Z 2000 .:"B#$7*+!Q4-<,*:2'+07G

1) !"#$R?#,R?#9>?<!"#$0B#%0;F)*+%E8+>"2?I*$6#+U--$A#HE

2) ,#-6I#6#9F#,%E8+>"2?I*$6#+U--$A#HE

3) ,#-1?B0,':%P#.>"2?I*$H#$U--$A#HE 1AB0 2E0 0G& @c 

4) ,#-@2I1!?M8*0@R" 1AB0 ,#-"E8+ ,#-,-<X22 ,#-$I"0,?EG+H'" ,#-4Z04g#9 >?<

,#-6-+H'" 1450HI0

5) ,#-@2I%-I#+R-M*4-<2ECDQ

6) ,#-,-<HLI04-<%#6%'$V'%6'G+ 5

7) 4-<%:,#-OQ;0,#-@2I%-I#+%E8+>"2?I*$

8) ,#-@2I4YE%'$.'0UQ,':%'+!$

9) ,#-1?B0,':%E8+6781450*'H?',COQ

10) ,#--NIF',,':*#-$OQ>?<!"#$-NI%K,

!"#$%&!'()*+,#-F'21H-79$%E8+>"2?I*$;0,#-1?B0!M*,#-;RIX*,#%,':123,678

$#,)KG0>60678F<4?B*9;RI123,1?B0H#$%P#.>"2?I*$678$7*9NB16B#0'G0 ;0,#-=K,C#"EF'91AE+4YE:'HE

,#-)*+ Casey (2005) @2I*I#+SK+*+!Q4-<,*:%&!'( 9 4-<,#-)*+%E8+>"2?I*$;0,#-1?B0JK8+AB"9

%0':%0L0 @2I>,B

1) $7!"#$%#$#-S;0,#-9M2R9LB0,#-;AI+#0@2I (Flexibility)

2) $7678,&:'+>%+>22 (Shelter)

3) $7FL2=N09Q,?#+!"#$%0;F (Centres of interest)

4) $7?',CO<H#$U--$A#HE (Natural features)

5) $7:--9#,#=67827 (Atmosphere)

6) $7*+!Q4-<,*:678,-<HLI0,#-;AI4-<%#6%'$V'% (Sensory elements)

7) $7!"#$%#$#-S;0,#-1)I#SK+ (Accessibility)

8) $7,#-1%789+>?<$7!"#$6I#6#9 (Risk and challenge)

9) $7!"#$HB*10 M8*+-<R" B#+.MG06 78;0- B$, ':,?#+>FI+  (Continuity between 

indoors and outdoors) 

%E8+1R?B#07G1-#HI*+1)I#;F;0.MG0678>?<%E8+>"2?I*$678$7*9NBH'G+>HB1-E8$HI0  R#,%#$#-S

-"$*+!Q4-<,*:%&!'()*+%E8+>"2?I*$678AB"9%0':%0L0,#-1?B06'G+R$21)I#2I"9,'0  F<6&;RI.MG0678

;0,#-1?B0,?#+>FI+)*+123,4-<%:!"#$%&1-3F$#,9E8+)KG0  

5. 50L?'D5,?01!A)?S@"#$+FIA'(?;0LFC?2!? (What kind of experience 

will children have?)

!&S#$07G1450-#,D#0)*+,-<:"0,#-.'/0#.MG06781?B0,?#+>FI+)*+123,;RI

4-<%:!"#$%&1-3F JK8+!&S#$"B#4-<%:,#-OQ;2678123,!"-F<@2I-':%&!'($#,,"B#!&S#$678"B#F<
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1?M*,1!-M8*+1?B0A0E2@R0;RI>,B123, ,#-1H-79$.MG0678678%0':%0L04-<%:,#-OQ*'0R?#,R?#9;RI1,E2

4-<X9A0Q678$#,,"B#,#-1)I#;F,#-1?B01.79+*9B#+1279" ,#-**,>::>?<.'/0#.MG0678;0,#-1?B0

,?#+>FI+)*+123,%#$#-S)':1!?M8*02I"9,#-1?B0 (Play-driven) >60678F<1450,#-)':1!?M8*02I"9

,EF,--$ (Activity-driven)

)*:)B#9)*+4-<%:,#-OQJK8+123,!"-F<@2I-':!"-F<14504-<%:,#-OQ6781,789",':

,#-AM80A$!"#$+#$ !"#$!E2%-I#+%--!Q 4-<%:,#-OQ6#+2I#0-B#+,#9 *#-$OQ FEH;F >?<%'+!$ 

>60678F<!E2"B#123,F<%#$#-S)78F',-9#0 ,-<X22?+F#,1!-M8*+4Z04g#9 R-M*-<:#9%7 (Activity-

driven) 1-#!"-!E2"B#6&*9B#+@-678F<;RI.MG06786781-#F<.'/0#1450.MG06781?B0,?#+>FI+)*+123,%#$#-S

14506781?B0@2I2I"9H'")*+.MG06781*+ (Spontaneous) >?<1450%E8+678>4?,;R$B (Innovative) %#$#-S

9M2R9LB0,#-;AI+#0@2I (Flexible) 1450HI0 

;01"?#678>H,HB#+,'0>?<123,HB#+,?LB$,'0%E8+678>0B0*0678%L21,789",':.MG0678;0,#-

1?B0678%#$#-S;AI+#0@2I27678%L2 4-<,*:@42I"9

1) %B"0.',VB*0;HI-B$@$I>?<.MG0678%71)79" >?<$7!"#$%+:1+79:

2) %B"0HM801HI0678123,-NI%K,SK+!"#$14501FI#)*+ 1450%S#0678678123,F<@2I[_,!"#$

14504-<A#UE4@H9 @2IXHI1S79+ >?<@2I?+$M*4YE:'HE

3) %B"067814a2X*,#%;RI123,@2I%-I#+@2I!E2!I0*9B#+@$B$7678%EG0%L2 1AB0 ,#-;AI!I*0 

,#-;AI1?M8*9 >?<,#-,B*%-I#+ 1450HI0

4) %B"06781450\#,R?'+678HM80H#HM80;F%&R-':;RI123,@2I1?B01AE+FE0H0#,#-

,L(>F%&!'()*+.MG0678;0,#-1?B0,?#+>FI+67827678%L2!M*6'=0!HE;0,#-**,>::;RI

$7:--9#,#=67827 .K8+-<?K,@"I1%$*"B#SI#$'0!M*%S#0678%&R-':,#-1?B0)*+123,  9B*$HI*+$7!"#$

1?*<16*< $7!"#$14a21V9 >?<%#$#-S14?7890>4?+@2IH?*21"?# 1.-#<,#-1?B0@$B;AB,EF,--$678

$7!"#$H#9H'"

H'"*9B#+)*+,#->4?,#-;AI+#0;0>HB?<.MG0678@4%NB,#-**,>::

1. ,#--':-NISK+!"#$%+:>?<19M*,1930 @2I>,B

1.1 %-I#+%-<0G&)0#21?3,2I"9,I*0RE0,I*0,?$;R(B678123,%#$#-S0'8+1+79:W  

:0.MG0R(I#@2IX29-*: 

1.2 ;AI>0",'G0 1AB0 -'G"HI0@$I678$7!"#$.?EG"@R"  R-M*>0".LB$@$I R-M*>0"

,&>.+RE0 1.M8*4,4̂*+%B"06781+79:%+: 1AB0 :-E1"O$I#0'8+ R-M*HI0@$I **,F#,:-E1"O678$71%79+*K,6K,

1.3 %-I#+FL21[^#$*+F#,678%N+ 1AB0 :-E1"O%B"0:0)*+1!-M8*+1?B0 R-M*SG&:0

10E0?#21*79+1.M8*678F<;RI$7$L$$*+;R$B

1.4 %-I#+!"#$4-<6':;RI,':?#0%0#$X29>:B+%B"0.MG06782I"9,#-?I*$-'G"

RB#+W >?<HE2H'G+*+!Q4-<,*:*M80W ?+@4-<R"B#+AB*+"B#+ 1AB0 0G&.L1679$ -N44Te0 R-M*>4?+1.#<4?N,

1.5 0&VI#$#4N-*+:0.MG0R?'+678,&:'+?$ %&R-':;RI123,W 0'8+*B#0R0'+%M*
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2. %E6UE;0,#->%2+!"#$!E21R30)*+123,

2.1 6784-<AL$,?#+>FI+%#$#-S%-I#+F#,)*0@$I X290&$#1-79+,'01450-N4

1,M*,$I# R-M*1450"+,?$

2.2 1"67A'8"!-#"6786&@2I+B#9W F#,?'+@$I R-M*1H79+@$I 

2.3 .MG0678;0,#-.:4<,'0)*+123,W %#$#-S6&@2IX29>:B+.MG0678,?#+>FI+

2I"9>0"-'G">?<.LB$@$I %-I#+:I#0HI0@$I H'G+1H306Q R-M*HE2H'G+XHh<%0#$678>)3+>-+$'80!+ 

2.4 ,-<2#02&)0#2;R(B>?<,-<2#0%&R-':"#2P#.%#$#-SH'G+@"I678

:-E1"O>0"-'G" 6#+1)I# R-M*>0",&>.+@2I

2.5 ,*+@c,?#+%0#$  (Campfire) 14 50FL2=N09Q,?#+67812 3,%#$#-SF< 

0'8+?I*$-*:>?<.N2!L9,'0

3. :-E1"O,#-,B*%-I#+

3.1 %-I#+:B*6-#9678$7)0#2;R(B>?<?K,

3.2 ;AI)*+678$7*9NB 1AB0 .?'8" S'+ >?<-S1)30?I*1279"

3.3 4?B*9.MG0678:#+%B"0JK8+@$BHI*+.'/0#*<@- 1.M8*;RI123,@2I@2I)L2!I0R-M*6&

*<@-1?*<16*<@2I

4. \#,R?'+678+2+#$

4.1 ,#-1HE:XH)*+HI0@$I>?<.LB$@$I%#$#-S14?7890?',CO<)*+6E"6'=0Q>?<

6&;RI$7?',CO<6781.I*[T0H#$678123,HI*+,#-

4.2 *+!Q4-<,*:)*+PN$E6'=0Q 1AB0 ,I*0RE0)0#2;R(B 6#+?#2 X.-+ R-M*

10E01)#1?3,W %-I#+FL2%0;F;RI,':,#-1?B0)*+123,6&;RI123,*9#,%&-"F@4-*:W

5. 4-<1P6)*+,#-1?B0 (Type of play)

 ,#-1AM8*$HB*)*+$"?4-<%:,#-OQ!M*!"#$!E2-":9*2)*+,#-1?B0>HB?<

4-<1P6 Hughes (2002) >?<1!-M*)B#9"EF'9%L)P#. $N?0EUE%#U#-O%L)>RB+A#HE (2545) @2I>:B+

4-<1P6)*+,#-1?B0@"I2'+07G

5.1 ,#-1?B0678%,4-,>HB%0L, (Messy play) ,#-1?B0A0E207G1450,#-1-790-NIF#, 

%E8+6781450U--$A#HE 1AB0 ,#-1?B0 2E0 6-#9 R-M*0G& :#+!-'G+*#F$*+"B#1,E2!"#$%,4-,>?<,B*;RI

1,E2V?1%79HB*%L)P#. >HB%E8+678123,@2I1-790-NIU--$A#HEF#,,#-1?B0,3$7!"#$%&!'(@$B0I*9,"B#,'0

5.2 ,#-1?B06781,789",':"'/0U--$ (Culture play) 1450,#-1?B0678%<6I*0SK+ 

"'/0U--$ "ES7A7"EH >?<)0:U--$1079$4-<1.O7;0>HB?<6I*+SE80 $7,#-SB#96*2F#,-LB0R0K8+%NB-LB0

R0K8+ 1AB0 $*(JB*0VI# -7-7)I#"%#- $I#,I#0,?I"9 ,-<X221AM*, >?<,-<X229#+ 1450HI0

5.3 ,#-1?B0>::%M8*%#- (Communication play) 1450,#-1?B0678,-<HLI0

4YE%'$.'0UQ-<R"B#+H'"123,,':%E8+>"2?I*$ %E8+678%'+1,H1R30@2IA'21F0678%L2 !M* ,#-.N2!L9 ,#->%2+

4YE,E-E9#H*:XHI ,#->?,14?78906'G+*L4,-OQ>?<)B#"%#- >$I,-<6'8+!"#$!E2 F06&;RI1,E2,#-

9*$-':!"#$!E21R30>?<,#--':cT+VNI*M80 1450HI0
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5.4 ,#-1?B02I#0%'+!$ (Social play) !M* ,#-1?B0678$7,f $7)I*H,?+-<R"B#+

,#-1?B0-B"$,'0 >?<;0,#-$74YE%'$.'0UQF<6&;RI123,%#$#-S678F<H-"F%*:H01*+>?<@2I-NIF',678F<

4-':H'"1*+;RI1450678HI*+,#-)*+,?LB$ ,#-1?B06L,-N4>::F<1450,#-1?B06781,789")I*+,':%'+!$ H'G+>HB

,#-1?B0!01279"@4F0SK+,#-1?B0,':,?LB$ 123,F<1-790-NI4YE%'$.'0UQ-<R"B#+,'0>?<,'0;0)O<1?B0

-"$6'G+,':%E8+>"2?I*$-*:H'"123,

5.5 ,#-1?B06781,789",':?<!-  (Dramatic play) ,#-1?B0A0E207G123,F<1,E2

FE0H0#,#-6781,E0!"#$1450F-E+ >HB,#-1?B0A0E207G123,14501.79+VNIA$16B#0'G0 

5.6 ,#-1?B01AE+%'(?',COQ (Symbolic play) ,#-1?B0A0E207G12 3,F<1450 

VNI!":!L$@2I%&-"F*9B#+!B*91450!B*9@4 >?<$7!"#$1)I#;F,':%E8+6781450%'(?',COQ1.E8$$#,)KG0 

X294-#=F#,,#-1%789+P'9F#,%E8+6789#,1,E0,"B#678F<1)I#;F 

F+F2F&@"I"B#,#-1?B0$7,#-14?7890>4?+*9NBH?*21"?#  1$M8*123,@2I1?B0-B"$,'0 

6'G+.]HE,--$678>%2+**, ,-<:"0,#-P#9;0:L!!?>?<4-<1P6)*+,#-1?B06L,A0E2%#$#-S1,E2

)KG0.-I*$,'0;0!-#"1279" 14^#R$#9678%&!'(678%L2)*+,#-F'2*+!Q4-<,*:)*+4-<1P6,#-1?B0

>HB?<A0E21)I#2I"9,'0 !M*;RI$7,#-V%$V%#04-<1P6)*+,#-1?B0678$7,#-1?B0$#,678%L21450.MG0D#0  

1$M8*;2,3H#$678:L!!?@2I1)I#-B"$H#$-<9<1"?#>?<%S#0678;0,#-1?B0678F'2)KG0  >?<@2I%'$V'%SK+,#-

9E027HI*0-': !"#$-NI%K,4?*2P'9>?<$'80!+ *'01450.MG0D#0%&!'(

6. 8/2AA)?456A)?K2O%)KDE%"#$+/M%A/)6.;C6456+FIA

$7 2 R?',,#-67814504-<X9A0Q;0,#-.'/0#.MG06781?B0,?#+>FI+)*+123,$7 2'+07G

6.1 ,#-;RI.MG0678;0,#-1?B0,?#+>FI+@2I.'/0#*9B#+!B*91450!B*9@4

 ,#-.'/0#.MG0678;0,#-1?B0*9B#+!B*91450!B*9@4H?*21"?#)*+,#-;AI

+#00'G0F<14504-<X9A0Q$#,,"B#.MG0678,#-1?B0,?#+>FI+678H#9H'"  ;0)'G0HI0.MG0678;0,#-1?B0HI*+

FN+;F>?<1AMG*1AE(123,W ;RI1)I#$#1?B0>?<!"-1H-79$.MG0678;RI$7-B*+-*94-#,Y 1AB0 6&1%I06#+12E0 

>?<14a2.MG0678**,;RI123,@2I1R30 1.M8*678123,F<%#$#-S1)I#@41?B0@2I

 ,-*:>0"!E2.MG0D#0)*+AB"+1-E8$HI0;0,#-.'/0#.MG06781?B0,?#+>FI+

;R$B0'G0 !M*,#->:B+.MG0678**,1450%B"0W @2I>,B .MG0R(I# 6#+12E0 .MG06-#9 >?<1-E8$4?N,HI0@$IR#,

.MG06780'G0$7678,&:'+%&R-':;AI;0,#-1?B0)*+123,6780I*9@4 R-M*R#,F<F'24-<%:,#-OQ6781,789",':,#-

;AI4-<%#6%'$V'%,3!"-?I*$-'G"R-M*,&>.+678$7)*:1)HH#9H'" >?<H'G+%E8+,B*%-I#+.MG0D#0%&R-':

,#-1?B0 (Basic play structures) @"I:0.MG0678-#:1-79: 

 JK8+;0-<9<>-,123,F<9'+@$B!LI01!9,':.MG0678,#-1?B0,?#+>FI+678.'/0#)KG0

;R$BJK8+F<HI*+*#='9-<9<1"?# >HB1$M8*1"?#VB#0@4,#->:B+.MG0678**,1450%B"0HB#+W F<AB"9%-I#+,#-

-':-NI678$#,)KG01$M8*123,@2I1?B0;0.MG06780'G0W >?<@2I$7X*,#%;0,#-14?7890>4?+.MG06781R?B#0'G0@4HB#+W 

0#0# HI0@$I678@2I4?N,@4>?I"1$M8*XH)KG0F<>%2+;RI1R30SK+"EU7;R$B;0,#-1?B0,':HI0@$IR-M*-*:W HI0@$I 
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%B"0-'G">?<,&>.+F<$7,#-14?7890>4?+10M8*+F#,%P#.*#,#= 1AB0 !-#:%0E$%71)79" 1R326781,E2)KG0

F#,!"#$AMG0 %E8+,B*%-I#+.MG0D#0%&R-':,#-1?B0*#FSN,4-<2':H,>HB+2I"9,#->HB+>HI$%7 

6.2 "'YF',-,#-14?7890>4?+;0.MG0678,#-1?B0,?#+>FI+

 "'YF',-,#-14?7890>4?+)*+U--$A#HE,?#91450>0"X0I$4TFFL:'06781R30

;0,#-F'24-<%:,#-OQ,#-1-790-NI;RI,':VNI1-790;0%S#0=K,C#678*#FF<$7R?',%NH-*9B#+14506#+,#-  

>?<@$B14506#+,#-1.M8*;RIVNI1-790@2IJK$J':!"#$+2+#$ 1R30!LO!B#>?<!"#$%&!'()*+U--$A#HE 

@2I1R30,#-14?7890>4?+)*+]2N,#? @2I1R30-N4>::)*+>%+>22678%B*+;0>HB?<"'0 >?<@2I1R30

"'YF',-,#-1HE:XHH#$U--$A#HE*9B#+$7!"#$%L) 

 "'YF',-)*+,#-14?7890>4?+H#$U--$A#HE$76'G+,#-1,E2)KG0;R$B (Creation) 

>?<SN,6&?#9 (Destruction) @4JK8+1450%B"0)*+.MG0678,#-1?B0,?#+>FI+678$7!"#$%&!'(HB*123,JK8+

!"-$7,#-F'2;RI1R$#<%$ 1AB0 4-#%#66-#9 (Sandcastles) 678$',F<SN,%-I#+)KG0-E$A#9R#2>?<,3

F<SN,6&?#92I"9,-<>%0G&>?<,#-1R979:98& 2'+0'G0?',CO<)*+%0#$123,1?B0HI*+%#$#-S6&;RI

1,E2!"#$-NI1-M8*+"'YF',-)*+,#-1,E2)KG0>?<2':@4 R-M*%#$#-S6&;RI,?':%NB%P#.12E$@2I

 2'+0'G0FK+F<1R30@2I"B#,#-**,>::%0#$123,1?B0678!B*91450!B*9@40'G0$74-<X9A0Q

>?<$7!"#$1450@4@2I$#,,"B#678F<6&;RI1%-3F1-79:-I*9;0!-#"1279" R#,1-#,&?'+$*+R#.MG0678,#-

1?B0,?#+>FI+%&R-':123,6781AE(A"0;RI123,1)I#$#1?B0 %B"0,#-;%B-#9?<1*792;0**,>::678$#,

1,E0@4%#$#-S6&;RI1,E24T(R#@2I.*W ,':,#-**,>::678R?<R?"$ %E8+07G!M*!"#$6I#6#9678;R(B

678% L2;0,#-**,>::.MG0678;0,#-1?B0  SI#R#,1-#1)I#;FSK+,#-**,>::678$#,1,E0@4  (Over-

designed) >?<,#-**,>::6780I*91,E0@4 (Under-designed) F<6&;RI1-#.*678F<%#$#-SR# 

FL2,K8+,?#+678$7!"#$1450@4@2I>?<1.79+.*%&R-':,#-**,>::.MG06781?B0,?#+>FI+%&R-':123, 

>HB6'G+07G,39'+$7!"#$9#,678F<-<:L)*:1)H)*+AB"+6781R$#<%$0'G0  (2'+678>%2+;0P#.678 13)

Acceptable range

   

P#.678 13 )*:1)H)*+,#-**,>:: (A slide rule of design)

7. A)?GHC56'@,?0A5!4561:$6.(F/C5*G%A)?+/M%=)*A)?GHC6)%

;0,#-%-I#+%E8+>"2?I*$;0,#-1?B0)*+123,@2I$7,#-F'2?&2':A'G0)*+,#-"#+

X!-+%-I#+H#$,#-;AI+#0  1.M8*;RI.MG06781?B0,?#+>FI+9'+!+!"#$9M2R9LB0;0,#-4-':14?7890

X!-+%-I#+>?<,#-;AI+#0 JK8+%#$#-S>:B+A'G0)*+X!-+%-I#+*+!Q4-<,*:6781,789")I*+,':%E8+>"2?I*$

@2I 3 -<2': @2I>,B X!-+%-I#+-<9<9#" (Longer term) X!-+%-I#+>::,K8+-S#"- (Semi-permanent) 

>?<*+!Q4-<,*:>::A'8"!-#" (Temporary) (2'+678>%2+;0P#.678 14)

Under-designed

Haphazard

Limiting

Over-designed 

Complete

Limiting
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Sensitive-designed

Unfinished qualities

Expanding



P#.678 14 *+!Q4-<,*: 3 -<2':6#+X!-+%-I#+6#+%E8+>"2?I*$ 

(Three layers of environmental features)

7.1 X!-+%-I#+-<9<9#" (Longer term features)

 *+!Q4-<,*:X!-+%-I#+.MG0D#0)*+%E8+>"2?I*$;0,#-1?B0 1AB0 6#+12E0 

(Paths)  ,&>.+2E0  (Earthworks) 10 E01)#  (Hillocks) >?<- 'G", '0  (Boundary walls) 14 50H I0 

%E8+1R?B#07GF&1450HI*+%-I#+)KG0;0A'G0>-,  (First layer) ,B*0678F<6&*9B#+*M801.M8*1450-#,D#0)*+ 

%E8+>"2?I*$;0,#-1?B0 JK8+;0)'G007G1-#F<%#$#-S$*+P#.-"$>?<F'2!"#$%$2L?)*+U--$A#HE;RI

?M80@R?@4H#$.MG06781?B0,?#+>FI+@2I 0*,F#,0'G0?',CO<)*+%E8+>"2?I*$6780&$#;AI!"-$7*#9L,#-

;AI+#06789#"0#010M8*+F#,123,F<1)I#SK+>?<;AI+#0*9NBH?*26'G+4Z  FK+1450,#-9#,R#,F<HI*+$7,#-

14?7890>4?+X!-+%-I#+1R?B#07G>?<;0,#-14?7890F<$7!B#;AIFB#9678%N+H#$$#

 1!-M8*+1?B0%0#$>::678HI*+9K2-#,D#0!"-$7*#9L,#-;AI+#0 5-12 4Z HI0@$I

%&R-':,#-;AI+#0*#9L 70 4ZR-M*$#,,"B# >?<RE0)0#2;R(B678$7*#9L,#-;AI+#09#"0#0 ;0)'G007G

!"-!&0K+SK+,#--"$*+!Q4-<,*:.MG0D#0)*+,#-1?B01)I#2I"9,'0  1AB0 678,&:'+>22 >R?B+0G& .MG0678

"B#+%&R-':,#-1!?M8*0@R"*9B#+*E%-< ?',CO<H#$U--$A#HE R-M* ,#-1AM8*$HB*-<R"B#+.MG0678;0-B$

>?<.MG0678,?#+>FI+

7.2 X!-+%-I#+>::,K8+-S#"- (Semi-permanent features)

 *+!Q4-<,*:X!-+%-I#+>::,K8+-S#"-!M**+!Q4-<,*:6781-#HI*+,#-;AI+#0 

;0AB"+]2NR0K8+R-M*4-<$#O 2-3 4Z JK8+%E8+678F<0&@4%NB,#-2'2>4?+X!-+%-I#+1R?B#07G*#F1,E2F#,,#-1[̂#

%'+1,H2N,#-1?B0)*+123, R-M*1450!"#$HI*+,#-)*+123,X29H-+R-M*F#,!&>0<0&)*+123, H'"*9B#+
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7.2.1 AE+AI#678>)"0-<R"B#+HI0@$I

7.2.2 1"67,?#+>FI+678%-I#+F#,>6B0"#+%E0!I#  (Pallets) R-M**'/F'06-Q 

678%-I#+F#,6B*0@$I"#+1-79+,'01450-N41,M*,$I#

7.2.3 2'2>4?+6#+12E0678123,12E0)I#$:-E1"O678$7R(I#14504-<F& X296&

1450JLB$X!I+HB*10M8*+,'0!?I#9*LX$+!Q

7.2.4 >:B+.MG0678F#,%E8+>"2?I*$;0,#-1?B0;RI,':4-<%:,#-OQ*M80W  1AB0 

=E?4< ,#-6&%"0 ,#-1?B01,$:*? R-M*1?B020H-7 1450HI0

7.2.5 1!-M8*+1?B06781,789")I*+,':20H-7 1AB0 *L4,-OQH7-<l'+;RI14501%79+

20H-7 (Chimes) 1!-M8*+20H-7!?I#9-<0#2 (Xylophones) >?<,?*+ (Drums) 1450HI0

7.2.6 ;AI% E8+678R#@2I+ B#9,&R0214501%I06#+X29-*:.MG0678 X29%-I#+

%<.#01A M*,  (Rope bridges) 1- 79+, I*0RE0%&R- ':1R979:12 E0;00G&H MG0  (Stepping stones) 

6#+?#21*79+ (Ramps) AB*+>!:%&R-':;RI123,,-<X22)I#$ (Canyon) >?<,&>.+%&R-':@HB 1450HI0

7.2.7 ;AI>VB0,-*+%7HB#+W HE2H'G+-*:W :-E1"O.MG06781.M8*%-I#+!"#$>H,

HB#+-<R"B#+.MG06782I"9>%+67814?7890>4?+>?<%7HB#+W 678,-<6::0.MG0

7.3 *+!Q4-<,*:>::A'8"!-#" (Temporary features)

 %E8+678;AI1.79+AB"+1"?#%'G0W @$B,78A'8"X$+ @$B,78"'0 R-M*1.79+%'42#RQ1279" 

%E8+1R?B#07G;AI,':,#-1?B0;0)O<0'G0 1AB0 )*+678;AI%&R-':6&+#0=E?4< "'%2L1R?M*;AIR-M*"'%2L6780&,?':$#

;AI;R$B 1.79+>!B6&;RI)*+%E8+0'G0*9NB;0%P#.678%#$#-S;AI+#0@2IX29;RI123,%#$#-S1?B0@2I  H'"*9B#+1AB0 

7.3.1 SL+14?B#)0#2 1 H'0F#,AB#+,B*%-I#+%0#$X29$I"0)*:?+$# 

%#$#-S1450%-<0G&HMG0W )0#21?3,%&R-':123, R-M*1450,-<:<6-#9@2I 

7.3.2 %-<0G&HMG0W 678$7)0#2;R(B%#$#-S%-I#+@2IF#,9#+-S90HQ1,B#0&

$#1-79+1450"+,?$>?<;AIVI#;:,'00G&$#!?L$>?I"1HE$0G&

7.3.3 *B#+0G&.?#%HE,678$7,#-HB*,':4Tm$0G&R-M*-<::0G&4-<4#678$7!"#$

1R$#<%$,':,#-1?B0,':0G&)*+123,

7.3.4 ,#-1?B020H-7,?#+>FI+%#$#-S14?7890:--9#,#=;RI%0L,%0#0@2I

7.3.5 >VB0,-*+>%+678$7%7HB#+W R-M*>VB0.?#%HE,%7;% VN,X9+,':,E8+@$I 

1$M8*$7>%+>22%B*+VB#0F<%-I#+%7%'0HB#+W ;RI,':.MG06781?B0,?#+>FI+@2I 

7.3.6 1H- 79$" '%2 L* L4,-O Q 1A B0  c#+) I#"  ,-<2#CR0 '+% M*. E$. Q 

1=C,-<2#CF#,1!-M8*+6&?#91*,%#- 1AM*, 6B*0@$I ,-"9F-#F- 6B*9#+ VI# >VB0.?#%HE, R-M*

"'%2L*M80W 
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=5%"#$ 3  4C5A&8%FFC)%'()*,/5FJ2<4561%)*+FIA+/M%

1!-M*)B#9"EF'9%L)P#. $N?0EUE%#U#-O%L)>RB+A#HE (2545) @2IF'26& “)I*,&R02

2I#0!"#$4?*2P'9)*+%0#$123,1?B0 *L4,-OQ1!-M8*+1?B0 ,#-HE2H'G+ ,#-:&-L+-',C# VNI2N>?,#-

1?B0” X29,#-=K,C#!-'G+07G@2IF'2;RI$7)I*,&R021:MG*+HI0)*+*L4,-OQ1!-M8*+1?B0%0#$  "'%2L,#-1?M*,

;AI >?<,#-F'21H-79$.MG0678%0#$123,1?B0 >?<-#9?<1*792)*+*L4,-OQ4Z04g#9 *L4,-OQ1!?M8*0@R" 

AE+AI# ,-<2#0?M80 >?<1!-M8*+1?B0AL2-"$ -"$6'G+>0"6#+)*+,#-HE2H'G+ H-"F%*: :&-L+-',C# >?<

VNI2N>?123,;0%0#$123,1?B0 JK8+%-L4@2I2'+07G  

1. ,#-4^*+,'0,#-:#21F3:F#,1!-M8*+1?B0;0%0#$123,1?B0 F<HI*+4-<,*:2I"9

1!-M8*+1?B06784?*2P'9>?<1R$#<%$,':*#9L)*+123, >?<$7%0#$678%#$#-S2N2J':.?'++#01.M8*?2

,#-:#21F3:F#,,#-H, ,#-HE2H'G+678SN,"EU7 ,#-H-"F%*:>?<:&-L+-',C# >?<$7VNI2N>?123,;0)O<1?B0

2. 1!-M8*+1?B04?*2P'9

 2.1 *L4,-OQ1!-M8*+1?B0%0#$HI*+@2I-':,#-**,>::;RI1R$#<%$,':*#9L

>?<.'/0#,#-)*+123, X29>:B+**,1450%*+,?LB$ !M* 123,,B*0"'91-790 (*#9L 2-5 4Z) >?<123,;0

"'91-790 (5-12 4Z)

 2.2 1.M8*4^*+,'0,#-:#21F3:F#,,#-H,>?<,B*;RI1,E2,#-:#21F3:678-L0>-+

)*+=7-C<>?<%$*+-<9<!"#$%N+F#,.MG0%0#$SK+.MG09,-<2':)*+1!-M8*+1?B0%0#$ %&R-':123,

,B*0"'91-790@$B!"-1,E0 1.20 1$H- >?<%&R-':123,"'91-790@$B!"-1,E0 1.80 1$H-

 2.3 ;0,-O76781!-M8*+1?B0%&R-':123,,B*0"'91-790$7!"#$%N+)*+.MG09,-<2':678

$ 7!"#$%N+$#,,"B#  50 1J0HE1$H- R-M*1!-M8*+1?B0%&R-':123,"'91- 790678$ 7!"#$%N+$#,,"B# 

75 1J0HE1$H- F<HI*+$7-#",'0H,R-M*V0'+,'0H,

 2.4 ,#-**,>:::'0@2 >?<-#":'0@2A0E2HB#+W HI*+!&0K+SK+-<9<,I#" 

-<9<XR0 ,#-,&$M* 1.M8*9K21R0789")*+123,;0"'9HB#+W

 2.5 1.M8*4^*+,'0=7-C<HE2>?<,2,#-R#9;F AB*+HB#+W HI*+1?3,1,E0,"B#=7-C<

F<?*21)I#@4@2IR-M*;R(B.*678=7-C<F<@$B1)I#@4HE2!I#+ !M* AB*+HI*+$7)0#20I*9,"B# 9 1J0HE1$H- R-M*

$#,,"B# 23 1J0HE1$H-

 2.6 1.M8*4^*+,'0,#-67816I#HE2R-M*)#1)I#@4HE2 .MG067812E0R-M*"E8+F<HI*+$7AB*+

"B#+@$B1,E0 3 1J0HE1$H-1.M8*@$B;RI16I#R-M*)#1)I#@4HE2

 2.7 1.M8*4^*+,'00EG"1)I#@4HE2 X29,#->R9BR-M*?*2 F<HI*+@$B$7AB*+"B#+678*9NB

)0#2 0.5 1J0HE1$H- SK+ 1.2 1J0HE1$H-

 2.8 1.M8*4^*+,'0,#-:#21F3:F#,,#-A0,-<>6, *L4,-OQ1!?M8*0@R" 1AB0 

AE+AI#6780'8+HI*+6&2I"9"'%2L678@$B>)3+

 2.9 03*H-%,-N678;AI;0,#-9K21!-M8*+1?B0%0#$F<1450-<::4^*+,'0,#-!?#9

HI*+**,>::;RIJB*0R'"03*H R-M*4?#9H'2R'"$0678$7%B"09M80@$B1,E0 8 $E??E1$H-
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 2.10 "'%2L678;AIHI*+@$B1450.EC>?<$7%#-X?R<R0',1FM*40@$B1,E0,"B#!B#

$#H-D#0678,&R02;0)*+1?B0

3. .MG0%0#$4?*2P'9

3.1 .MG0%0#$14504TFF'9!"#$4?*2P'9678%&!'($#,678%L2 .MG0%0#$67827HI*+

4-<,*:@42I"9"'%2L*B*00E8$ 2N2J':.?'++#0@2I 1AB0 6-#9 X29678.MG06-#9HI*+$7!"#$R0#@$B0I*9

,"B# 20 1J0HE1$H- %&R-':1!-M8*+1?B0%N+@$B1,E0 1.20 1J0HE1$H- R#,1!-M8*+1?B0%N+1,E0,"B#678,&R02 

.MG06-#9HI*+$7!"#$R0#@$B0I*9,"B#  30 1J0HE1$H- 0*,F#,0'G0.MG0%0#$67827*#FF<6&2I"9 

9#+%'+1!-#<RQ R-M*"'%2L*M80678$7,#-62%*:>?I"  .MG0%0#$6781450.MG0>)3+ 1AB0 J71$0HQ *ED%0#$ 

,I*0,-"2 9#+$<H*9 6-#9*'2>)3+ R-M*.MG0R(I#U--$2#F<$7!"#$1%789+HB*,#-:#21F3:678=7-C<

*9B#+-L0>-+

3.2 .MG06784?*2P'9 HI*+!&0K+SK+ ,#-"#+V'+ !"#$R0#>0B0 .MG0678"B#+ 6E=6#+

)*+1!-M8*+1?B0>?<,#-;AI+#0 -<9<RB#+)*+1!-M8*+1?B0 >?<A0E2)*+1!-M8*+1?B0

3.3 ,#-**,>::.MG06784?*2P'9 HI*+!&0K+.MG0678,#-H, -<9<"B#+*E%-<>?<

.MG0678,#-%'(F-

3.4 .MG0678,'0H,HI*+@$B$7%E8+,72)"#+*'0F<,B*;RI1,E2*'0H-#91$M8*123,H,F#,

1!-M8*+1?B0 X29!"-$7.MG0678,'0H, 1.50 1$H- X29-*:1!-M8*+1?B0678$7.MG09,-<2':%N+0I*9,"B#R-M*

16B#,': 1.50 1$H- R#,%N+1,E0,"B# 1.50 1$H- .MG0678,'0H,!"-1450 1.80 1$H-X29-*:

4. ,#-HE2H'G+ 1!-M8*+1?B0%0#$0'G0HI*+-':>-+%N+%L2678,-<6&HB*H&>R0B+678

**,>::%&R-':;AI+#0 HI*+@$B1,E2,#-.?E,!"8& 1*79+ 1?M8*0 R-M*1!?M8*0H'"@2I !"#$>)3+>-+;0

,#-9K2R-M*[T+D#0)*+1!-M8*+1?B0%0#$SM*1450R'";F%&!'(;0,#-HE2H'G+ 1!-M8*+1?B0%0#$>HB?<A0E2

F<SN,**,>::D#0-#,678$7)0#2 !"#$?K,678>H,HB#+,'0 )KG0*9NB,':0G&R0',>?<>-+678,-<6&;0

1!-M8*+1?B0%0#$0'G0W

5. ,#-H-"F%*:>?<,#-:&-L+-',C# ;RI$7,#-H-"F%*:%0#$123,1?B0>?<*L4,-OQ

1!-M8*+1?B0%0#$6L,"'0>?<!"-$7H-"F%*:.-I*$,':6&:'06K,1450R?',D#06L, 3 12M*0 X291FI#R0I#678

;0%S#06786786&,#-HE2H'G+ >?<$71FI#R0I#678678$7!"#$A&0#(6#+"E=",--$H-"F%*:>?<:'06K,1450

R?',D#06L, 1 4Z >?<!"-1450-<1:79:;0%B"0)*+,#-4,!-*+%B"06I*+SE80678F<HI*+2&10E0,#-

6. VNI2N>? HI*+$7,#-[_,*:-$VNI2N>?123,;RI$7!"#$-NI;0,#-1?B0 ,#-;AI1!-M8*+1?B0 

,#--<"'+,#-:#21F3: >?<,#-4D$.9#:#? %'2%B"0VNI2N>?123,,':F&0"0123,1?3,16B#,':  1:20 

>?<VNI2N>?123,,':F&0"0123,XH16B#,': 1:50 

7. HI*+$7,#-F'2R?',%NH-,#-*:-$1FI#R0I#678678HE2H'G+>?<,#-H-"F%*:%0#$

123,1?B0 >?<VNI2N>?;0)O<1?B0 X29R0B"9+#06781,789")I*+
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A)?+/D5AGHC(21F>G%A)?1?C)61%)*+FIA+/M%

%0#$123,1?B0%B"0;R(B$7,#-;AI"'%2LR?#,R?#9A0E2 2'+0'G0R#,1-#%#$#-S6-#:

SK+)*+27>?<)I*1%79)*+"'%2L>HB?<A0E2F<%#$#-S6&;RI,#-**,>::%0#$123,1?B01,E2!"#$

4?*2P'9$#,9E8+)KG0 (2'+4-#,Y;0H#-#+678 2)

H#-#+678 2  )I*27>?<)I*1%79)*+"'%2L>HB?<A0E2 (Wardle, 1987 *I#+SK+;0 Metin, 2003: 50-51)

MATERIALS ADVANTAGES DISADVANTAGES 

Wood 

(CCA Pine/Redwood) 

! Easy to use. Well suited to

! Volunteers constructing 

playground. 

! Looks natural. 

! Easy to repair. 

! Easy to attach elements to it. 

(e.g. slides, handles, 

climbers) 

! Inexpensive. 

! Can be creative and design 

what you need. 

! Splinters, cracks, and splits

! Can burn. 

! Lots of maintenance.

! Does not last as long as other 

materials. 

! Does not look as upscale or 

classy. 

! Some feel the CCA process is 

hazardous for children. 

Laminated Plywood 

(painted commercially) 

! Very colorful. 

! Allows for designs with lots of 

flat surfaces. 

! Easier to use for infant / 

toddler pieces. 

! Can be repaired. 

! A natural material that lasts. 

! Can chip and deteriorate 

quicker than plastic and 

metal. 

! Restricted to flat designs.

! Expensive. 

! Not appropriate if you don’t 

want bright colors. 

Polyethylene 

! Does not get hot. 

! Has no splinters. 

! Initially bright and attractive.

! Shapes that are safe. (e.g., a 

curved slide)

! Not structurally strong but 

usually used with metal.

! Smooth and friendly to hold. 

! Colors fade over time. 

! Overuse makes the 

playground look like a new 

car salesroom. 

! Expensive. 

! Limited number of uses and 

possibilities. 
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MATERIALS ADVANTAGES DISADVANTAGES 

Steel or Aluminum 

(coated, painted, or 

untreated) 

! Strong. 

! Lasts a long time. 

! A large choice of paint colors. 

! Unitized to provide a variety of 

options. 

! Resists vandalism. 

! Good for structural strength. 

! Slides can be very hot and 

should not be used; posts / 

railings also get hot. 

! Hurts to fall against. 

! Almost impossible to repair. 

! Cannot add to as you wish. 

! Expensive. 

Fabrics 

! Light weight for roofs and 

canopies. 

! Easy to replace. 

! Shade is becoming a more 

critical issue on playgrounds. 

! Soon fades and gets dirty.

! Tears easily. 

! Flies in the wind. 

! Tends to look shabby. 

! No structural strength. 

“ Recycled” Plastics 

! Looks like wood. 

! Has some similar properties to 

wood. 

! Can be cut and drilled. No 

splinters. 

! Doesn’t rot, rust, or split. 

! Is made from recycled 

materials. 

! Has no structural integrity.

! Cannot be recycled into other 

plastics. 

! Doesn’t hold nails, screws, 

and lug bolts as well as wood 

does. 

=5%"#$ 4  .%(':F./08/2AA)?456A)?K2O%)+FIA,B*(2<

VNI"EF'9@2I9K2R?',,#->?<R?',,#-F'24-<%:,#-OQ%&!'(%&R-':123,4D$"'9  F#,

R?',%NH-,#-=K,C#4D$"'9 .L6U=',-#A 2546 (,-$"EA#,#-, 2546) >?<!NB$M*R?',%NH-,#-=K,C#

4D$"'9 .L6U=',-#A 2546 (,-<6-"+=K,C#UE,#-, 2553) 1.M8*;RI$7!"#$%*2!?I*+H#$1FH0#-$OQ

)*+-'DU--$0N(>RB+-#A*#O#F',-@69 .L6U=',-#A 2540 >?<H#$,f,-<6-"+` "B#2I"9,#-

=K,C#>RB+A#HE >?<1.M8*;RI1,E2!"#$1R$#<%$,':123,4D$"'9H#$:-E:6)*+4-<16=@69%N+%L2 

X29,#-F'2,#-=K,C#4D$"'9678F<HI*+.'/0#123,H'G+>HB>-,1,E2SK+  5 4Z ;RI$7

.'/0#,#-6'G+2I#0-B#+,#9 *#-$OQ FEH;F %'+!$ >?<%HE4T((#6781R$#<%$,':"'9 !"#$%#$#-S

>?<!"#$>H,HB#+-<R"B#+:L!!? 1450,#-1H-79$!"#$.-I*$678F<1-790-NI >?<%-I#+-#,D#0A7"EH;RI

.'/0#@4%NB!"#$1450$0LC9Q678%$:N-OQ 

123,6L,!0$7%E6UE678F<@2I-':,#-*:-$1?7G9+2N>?<%B+1%-E$.'/0#,#- H?*2F0,#-

1-790-NI*9B#+1R$#<%$ 2I"94YE%'$.'0UQ67827-<R"B#+123,,':.B*>$B 123,,':VNI1?7G9+2NR-M*:L!!?#,-678$7

!"#$-NI!"#$%#$#-S;0,#-*:-$1?7G9+2N>?<;RI,#-=K,C#>,B123,4D$"'9  1.M8*;RI123,$7X*,#%
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.'/0#H01*+H#$?&2':)'G0)*+.'/0#,#-6L,2I#0*9B#+%$2L?>?<1H3$=',9P#.  X29,&R02 

R?',,#-@"I 2'+07G

1) %B+1%-E$,-<:"0,#-1-790-NI>?<.'/0#,#-678!-*:!?L$123,4D$"'96L,4-<1P6

2) 9K2R?',,#-*:-$1?7G9+2N>?<;RI,#-=K,C#67810I0123,1450%&!'(  X29!&0K+SK+

!"#$>H,HB#+-<R"B#+:L!!? >?<"ES7A7"EH)*+123,H#$:-E:6)*+AL$A0 %'+!$ >?<"'/0#U--$@69

3) .'/0#123,X29*+!Q-"$VB#0,#-1?B0>?<,EF,--$6781R$#<%$,':"'9

4) F'24-<%:,#-OQ,#-1-790-NI;RI%#$#-S2&-+A7"EH4-<F&"'0@2I*9B#+$7!LOP#.

>?<$7!"#$%L)

5) 4-<%#0!"#$-B"$$M*-<R"B#+!-*:!-'" AL$A0 >?<%S#0=K,C#;0,#-.'/0#123,

8/2A1N=?A)?TRAU),B*(2<

R?',%NH-,#-=K,C#4D$"'9%&R-':123,*#9L 3-5 4Z 1450,#-F'2,#-=K,C#;0

?',CO<)*+,#-*:-$1?7G9+2N>?<;RI,#-=K,C# 123,F<@2I-':,#-.'/0#6'G+2I#0-B#+,#9 *#-$OQ 

FEH;F %'+!$ >?<%HE4T((# H#$"'9>?<!"#$%#$#-S)*+>HB?<:L!!?

;>F8*)<

R?',%NH-,#-=K,C#4D$"'9%&R-':123,*#9L 3-5 4Z $LB+;RI123,$7.'/0#,#-2I#0

-B#+,#9 *#-$OQ FEH;F %'+!$ >?<%HE4T((# 6781R$#<%$,':"'9 !"#$%#$#-S>?<!"#$>H,HB#+

-<R"B#+:L!!? FK+,&R02FL2R$#9JK8+SM*1450$#H-D#0!LO?',CO<678.K8+4-<%+!Q 2'+07G

1) -B#+,#91F-E(1HE:XHH#$"'9 >?<$7%L)0E%'967827

2) ,?I#$10MG*;R(B>?<,?I#$10MG*1?3,>)3+>-+ ;AI@2I*9B#+!?B*+>!?B">?<4-<%#0

%'$.'0UQ,'0

3) $7%L)P#.FEH27 >?<$7!"#$%L)

4) $7!LOU--$ F-E9U--$ >?<$7FEH;F67827+#$

5) AM80A$>?<>%2+**,6#+=E?4< 20H-7 ,#-1!?M8*0@R" >?<-',,#-**,,&?'+,#9

6) AB"91R?M*H01*+@2I1R$#<%$,':"'9

7) -',U--$A#HE %E8+>"2?I*$ "'/0U--$ >?<!"#$1450@69

8) *9NB-B"$,':VNI*M80@2I*9B#+$7!"#$%L)>?<4YE:'HEH01450%$#AE,67827)*+%'+!$;0

-<:*:4-<A#UE4@H9*'0$7.-<$R#,C'H-E9Q6-+14504-<$L)

9) ;AIP#C#%M8*%#-@2I1R$#<%$,':"'9

10) $7!"#$%#$#-S;0,#-!E2>?<,#->,I4T(R#@2I1R$#<%$,':"'9

11) $7FE0H0#,#->?<!"#$!E2%-I#+%--!Q

12) $71FH!HE67827HB*,#-1-790-NI >?<$76',C<;0,#->%"+R#!"#$-NI
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'>S/2AUS0=)*(2<

!LO?',CO<H#$"'91450!"#$%#$#-SH#$"'9R-M*.'/0#,#-H#$U--$A#HE1$M8*

123,$7*#9LSK+"'90'G0W VNI%*0F&1450HI*+6&!"#$1)I#;F!LO?',CO<H#$"'9)*+123,*#9L  3-5 4Z 1.M8*

0&@4.EF#-O#F'24-<%:,#-OQ;RI123,>HB?<"'9@2I*9B#+SN,HI*+1R$#<%$  )O<1279",'0F<HI*+

%'+1,H123,>HB?<!0JK8+$7!"#$>H,HB#+-<R"B#+:L!!? 1.M8*0&)I*$N?@4AB"9;0,#-.'/0#123,;RI1H3$

H#$!"#$%#$#-S>?<=',9P#.  .'/0#,#-123,;0>HB?<AB"+*#9L*#F1-3"R-M*AI#,"B#1,OkQ678

,&R02@"I>?<,#-.'/0#F<1450@4*9B#+HB*10M8*+ SI#%'+1,H.:"B#123,@$B$7!"#$,I#"R0I#*9B#+

A '21F0HI*+.#12 3,@44-K,C#VNI1A 789"A#(R-M*>.69Q1. M8*A B"91R?M*>?<>,I@)@2 I6 '06 B"+6 7 

!LO?',CO<H#$"'9678%&!'()*+123,*#9L 3-5 4Z (2'+4-#,Y;0H#-#+678 3) 2'+07G

H#-#+678 3  H#-#+%-L4.'/0#,#-)*+123,4D$"'9 *#9L 3-5 4Z (R?',%NH-,#-=K,C#4D$"'9 

..=.2546)

        *#9L

.'/0#,#-
3 4Z 4 4Z 5 4Z

-B#+,#9 ! ,-<X22)KG0?+*9NB,':678@2I

! -':?N,:*?2I"9$M*>?<

?&H'"

! 12E0)KG0:'0@2%?':16I#@2I

! 1)790-N4"+,?$H#$>::

@2I

! ;AI,--@,-$M*1279"@2I

! ,-<X22)#1279"*9NB,':678@2I

! -':?N,:*?2I"9$M*6'G+%*+

! 12E0)KG0?+:'0@2%?':16I#@2I

! 1)790-N4%781R?789$H#$

>::@2I

! H'2,-<2#C14501%I0H-+@2I

! ,-<\':,-<1\+@$BA*:*9NB

1\9

! ,-<X22)#1279"@4)I#+

R0I#*9B#+HB*10M8*+@2I

! -':?N,:*?678,-<2*0

)KG0F#,.MG0@2I2I"9$M*6'G+

%*+

! 12E0)KG0?+:'0@2%?':

16I#@2I*9B#+!?B*+>!?B"

! 1)790-N4%#$1R?789$

H#$>::@2I

! H'2,-<2#CH#$>0"

1%I0X!I+678,&R02

! ;AI,?I#$10MG*1?3,@2I27 

1AB0 HE2,-<2L$ VN,

1AM*,-*+16I# 

! 9M2H'" !?B*+H'"

*#-$OQ

>?<FEH;F

! >%2+*#-$OQH#$!"#$

-NI%K,

! A*:678F<6&;RIVNI;R(B

.*;F>?<@2I-':!&A$

! ,?'",#-.?'2.-#,F#,VNI

1?7G9+2N;,?IAE20I*9?+

! >%2+**,6#+*#-$OQ@2I

1R$#<%$,'::#+

%S#0,#-OQ

! 1-E8$-NIF',AM80A$!"#$

%#$#-S >?<V?+#0)*+

H01*+>?<VNI*M80

! A*:6I#6#9VNI;R(B

! HI*+,#-;RI$7!0cT+ 

!0%0;F

! >%2+*#-$OQ@2I

%*2!?I*+,':

%S#0,#-OQ*9B#+1R$#<

%$

! AM80A$!"#$%#$#-SV?

+#0)*+H01*+>?<VNI

*M80

! 9K2H01*+1450

=N09Q,?#+0I*9?+
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! 1?B0-B"$,':!0*M80@2I

! -*!*9H#$?&2':,B*0-

R?'+

! >:B+)*+;RI!0*M80

! 1,3:)*+1?B01)I#678@2I

! 4YE:'HE,EF"'H-4-<F&"'0

@2I2I"9H01*+

! 1?B0R-M*6&+#0X29$7

FL2R$#9-B"$,':VNI*M80

@2I

! .:VNI;R(B -NIF',@R"I 

6&!"#$1!#-.

! -':VE2A*:+#0678@2I-':

$*:R$#9

%HE4T((# ! %&-"F%E8+HB#+W 6781R$M*0,'0

>?<HB#+,'0@2I

! :*,AM8*)*+H01*+@2I

! )*!"#$AB"91R?M*1$M8*$7

4T(R#

! %060#XHIH*:/1?B#1-M8*+

2I"94-<X9!%'G0W @2I

! %0;F0E6#0>?<1-M8*+-#"

HB#+W

! -I*+1.?+ 6B*+!&,?*0 !&

!?I*+F*++B#9W >?<>%2+

6B#6#+1?790>::@2I

! -NIF',;AI!&S#$ “*<@-”

! %-I#+V?+#0H#$!"#$!E2

)*+H01*+*9B#++B#9W

! *9#,-NI*9#,1R306L,*9B#+

-*:H'"

! F&>0,%E8+HB#+W 2I"9

4-<%#6%'$V'%6'G+ 5 @2I

! :*,AM8*>?<0#$%,L?)*+

H01*+@2I

! .9#9#$>,I4T(R#2I"9

H01*+R?'+F#,@2I-':!&

A7G>0<

! %060#XHIH*:/1?B#1-M8*+

14504-<X9!*9B#+HB*10M8*+

! %-I#+V?+#0H#$!"#$!E2

)*+H01*+ X29$7-#9

?<1*7921.E8$)KG0

! -NIF',;AI!&S#$ “6&@$”

! :*,!"#$>H,HB#+)*+

,?E80 %7 1%79+ -% -N4-B#+ 

F&>0, >?<F'2R$"2R$NB

%E8+)*+@2I

! :*,AM8* 0#$%,L? >?<

*#9L)*+H01*+@2I

! .9#9#$R#"EU7>,I4T(R#

2I"9H01*+

! %060#XHIH*:/1?B#1450

1-M8*+-#"@2I

! %-I#+V?+#0H#$!"#$!E2

)*+H01*+ X29$7-#9

?<1*7921.E8$)KG0>?<

>4?,;R$B

! -NIF',;AI!&S#$ “6&@$” 

“*9B#+@-”

! 1-E8$1)I#;F%E8+6781450

0#$U--$

! 0':4#,14?B#@2ISK+ 20

1)?0A)?+?#<%?NC

%#-<,#-1-790-NI1450%M8*,?#+;0,#-F'2,EF,--$;RI,':123,  1.M8*%B+1%-E$.'/0#,#-

6L,2I#0 6'G+2I#0-B#+,#9 *#-$OQ FEH;F %'+!$ >?<%HE4T((# JK8+F&1450HB*,#-.'/0#123,;RI1450

$0LC9Q678%$:N-OQ 6'G+07G%#-<,#-1-790-NI4-<,*:2I"9  *+!Q!"#$-NI 6',C<R-M*,-<:"0,#->?<

!LO?',CO<R-M*!B#0E9$  !LOU--$ F-E9U--$ !"#$-NI%&R-':123,*#9L 3-5 4ZF<14501-M8*+-#"678

1,789")I*+,':H'"123, :L!!?>?<%S#0678678>"2?I*$123, U--$A#HE-*:H'" >?<%E8+HB#+W -*:H'"123,678

123,$7X*,#%;,?IAE2R-M*$74YE%'$.'0UQ;0A7"EH4-<F&"'0>?<1450%E8+678123,%0;F  F<@$B10I010MG*R# 
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,#-6B*+F& ;0%B"06781,789")I*+,':6',C<R-M*,-<:"0,#-F&1450HI*+:N-O#,#-6',C<678%&!'(>?<

F&1450%&R-':123, 1AB0 6',C<,#-1!?M8*0@R" 6',C<6#+%'+!$ 6',C<,#-!E2 6',C<,#-;AIP#C# 

!OEH=#%H-Q>?<"E69#=#%H-Q 1450HI0 )O<1279",'0!"-4?N,[T+;RI123,1,E21FH!HE67827 $7!B#0E9$678

.K+4-<%+!Q 1AB0 !"#$-NI%K,67827HB*H01*+>?<VNI*M80 -',,#-1-790-NI -',U--$A#HE %E8+>"2?I*$ >?< 

$7!LOU--$ F-E9U--$6781R$#<%$,':"'9 1450HI0

VNI%*0R-M*VNIF'2,#-=K,C#*#F0&%#-<,#-1-790-NI$#F'2;0?',CO<R0B"9,#-%*0

>:::N-O#,#-R-M*1?M*,;AI"EU7,#-678%*2!?I*+,':4-'A(#>?<R?',,#-F'2,#-=K,C#4D$"'9  JK8+ 

%E8+%&!'(678123,;0"'907G!"-@2I-':!M*4-<%:,#-OQ%&!'(678F&1450HB*.'/0#,#-;02I#0HB#+W 2'+07G 

1. 4-<%:,#-OQ%&!'(

4-<%:,#-OQ%&!'(1450%E8+F&1450*9B#+9E8+%&R-':,#-.'/0#123,6#+2I#0-B#+,#9  

*#-$OQ FEH;F %'+!$ >?<%HE4T((# AB"9;RI123,@2I1,E26',C<678%&!'(%&R-':,#-%-I#+*+!Q!"#$-NI  

X29;RI123,@2I$74YE%'$.'0UQ,':"'HSL %E8+)*+ :L!!?HB#+W 678*9NB-*:H'" -"$6'G+4?N,[T+!LOU--$ 

F-E9U--$@4.-I*$,'02I"9 4-<%:,#-OQ%&!'($72'+07G

1.1) 4-<%:,#-%&!'(678%B+1%-E$.'/0#,#-2I#0-B#+,#9 @2I>,B

1.1.1) ,#-6-+H'">?<4-<%#0%'$.'0UQ)*+,?I#$10MG*$'2;R(B

" ,#-1!?M8*0@R"*9NB,':678>?<,#-1!?M8*0@R"1!?M8*0678

" ,#-1!?M8*0@R".-I*$"'%2L*L4,-OQ

" ,#-1?B01!-M8*+1?B0%0#$

1.1.2) ,#-4-<%#0%'$.'0UQ)*+,?I#$10MG*$'21?3,

" ,#-1?B01!-M8*+1?B0%'$V'%

" ,#-1)790P#.>?<,#-1?B0,':%7

" ,#-4Te0>?<4-<2ECDQ%E8+HB#+W 2I"92E01R079" 2E00G&$'0 

>6B+@$I   1=C"'%2L `?`

" ,#-HB*)*+ :--FL 16 >?<>9,AEG0%B"0

1.1.3) ,#--',C#%L)P#.

" ,#-4YE:'HEH0H#$%L)*0#$'9

1.1.4) ,#--',C#!"#$4?*2P'9

" ,#--',C#!"#$4?*2P'9)*+H01*+>?<VNI*M80;0,EF"'H-

4-<F&"'0

1.2) 4-<%:,#-OQ%&!'(678%B+1%-E$.'/0#,#-2I#0*#-$OQ>?<FEH;F @2I>,B

1.2.1.) 20H-7

" ,#->%2+4YE,E-E9#XHIH*:1%79+20H-7

" ,#-1?B01!-M8*+20H-7+B#9W  1AB0 1!-M8*+20H-74-<1P6

1!#< 4-<1P6H7 `?`

" ,#--I*+1.?+
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1.2.2.) %L06-79P#.

" ,#-AM80A$>?<%-I#+%--!Q%E8+678%"9+#$

" ,#->%2+**,*9B#+%0L,%0#0,':1-M8*+H?,  )&)'0 >?<

1-M8*+-#"/1RHL,#-OQ678%0L,%0#0

1.2.3.) ,#-1?B0

" ,#-1?B0*E%-<

" ,#-1?B0-#9:L!!? ,#-1?B01450,?LB$

" ,#-1?B0;0RI*+1-790>?<0*,RI*+1-790

1.2.4.) !LOU--$ F-E9U--$

" ,#-4YE:'HEH0H#$R?',=#%0#6780':SM*

1.3) 4-<%:,#-OQ%&!'(678%B+1%-E$.'/0#,#-2I#0%'+!$ @2I>,B ,#-1-790-NI

6#+%'+!$

" ,#-4YE:'HE,EF"'H-4-<F&"'0)*+H01*+

" ,#-1?B0>?<,#-6&+#0-B"$,':VNI*M80

" ,#-"#+>V0 H'2%E0;F1?M*, >?<?+$M*4YE:'HE

" ,#-$7X*,#%@2I-':-NI!"#$-NI%K, !"#$%0;F >?<!"#$

HI*+,#-)*+H01*+>?<VNI*M80

" ,#->?,14?7890!"#$!E21R30>?<1!#-.!"#$!E21R30

)*+VNI*M80

" ,#->,I4T(R#;0,#-1?B0

" ,#-4YE:'HEH#$"'/0U--$6I*+SE80678*#='9*9NB>?<!"#$

1450@69

1.4) 4-<%:,#-OQ%&!'(678%B+1%-E$.'/0#,#-2I#0%HE4T((# @2I>,B

1.4.1) ,#-!E2

! ,#--NIF',%E8+HB#+W 2I"9,#-$*+ cT+ %'$V'% AE$-% >?<2$,?E80

! ,#-1?790>::,#-,-<6&>?<1%79+HB#+W

! ,#-1AM8*$X9+P#.  P#.SB#9 >?<-N4>::HB#+W  ,':

%E8+)*+R-M*%S#0678F-E+

! ,#--':-NI >?<,#->%2+!"#$-NI%K,VB#0%M8* "'%2L HB#+W

1.4.2) ,#-;AIP#C#

! ,#->%2+!"#$-NI%K,2I"9!&.N2

! ,#-.N2,':VNI*M801,789",':4-<%:,#-OQ)*+H01*+ R-M*

1?B#1-M8*+-#"1,789",':H01*+

! ,#-*U E:#91, 789", ':% E8+)*+  1RH L,#-OQ >?<!"#$

%'$.'0UQ)*+%E8+HB#+W

! ,#-cT+1-M8*+-#"0E6#0 !&!?I*+F*+ >?<!&,?*0
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! ,#-1)790;0R?#,R?#9-N4>::VB#04-<%:,#-OQ678%M8*

!"#$R$#9HB*123, 1AB0 ,#-1)790P#. 1)790)721)789 

1)790!?I#9H'"*',C- 1)7901R$M*0%'(?',COQ 1)790AM8*

H01*+ 1450HI0

! ,#-*B#0;0R?#9-N4>:: VB#04-<%:,#-OQ678%M8*!"#$

R$#9HB*123, 1AB0 ,#-*B#0P#.R-M*%'(?',COQF#,

R0'+%M*0E6#0/1-M8*+-#"678%0;F

1.4.3) ,#-%'+1,H ,#-F&>0, >?<,#-14-79:1679:

" ,#-%&-"F>?<*UE:#9!"#$1R$M*0 !"#$HB#+)*+%E8+

HB#+W

" ,#-F':!NB ,#-F&>0, >?<,#-F'2,?LB$

" ,#-14-79:1679: 1AB0 9#"/%'G0 )-L)-</1-79: `?`

" ,#-1-79+?&2':%E8+HB#+W

" ,#-!#2!<10%E8+HB#+W

" ,#-H'G+%$$LHED#0

" ,#-62?*+%E8+HB#+W

" ,#-%M:!I0)I*$N?

" ,#-;AIR-M**UE:#9%E8+HB#+W 2I"9"EU7,#-678R?#,R?#9

1.4.4) F&0"0 

" ,#-14-79:1679:F&0"0 1AB0 $#,,"B# 0I*9,"B# R-M*16B#,'0

" ,#-0':%E8+HB#+W

" ,#-F':!NBR0K8+HB*R0K8+

" ,#-1.E8$)KG0R-M*?2?+)*+F&0"0R-M*4-E$#O

1.4.5) $EHE%'$.'0UQ (.MG0678/-<9<)

" ,#-HB*1)I#2I"9,'0 ,#->9,**, ,#-:--FL>?<,#-16

**,

" ,#-%'+1,H%E8+HB#+W >?<%S#0678F#,$L$$*+678HB#+,'0

" ,#-*UE:#9;01-M8*+H&>R0B+)*+%E8+HB#+W 678%'$.'0UQ,'0

" ,#-*UE:#9;01-M8*+6E=6#+,#-1!?M8*0678)*+!0>?<%E8+

HB#+W

" ,#-% M8*!"#$R$#9)*+$ EH E% '$. '0U Q2 I"9P#."#2 

P#.SB#9 >?<-N4P#.

1.4.6) 1"?#

! ,#-1-E8$HI0>?<,#-R9L2,#-,-<6&X29%'((#O

! ,#-14-79:1679:1"?# 1AB0 H*01AI# H*01930 1$M8*"#007G 

.-LB+07G `?`
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! ,#-1-79+?&2':1RHL,#-OQHB#+W

! ,#-%'+1,H,#-14?7890>4?+)*+]2N,#?HB#+W

 ,#-F'24-<%:,#-OQ%&!'(%&R-':123,*#9L 3-6 4Z 0'G0F<@$BF'21450-#9"EA#>HBF'2

;0-N4>::)*+,EF,--$:N-O#,#-VB#0,#-1?B0 1.M8*;RI123,@2I4-<%:,#-OQH-+1,E2,#-1-790-NI@2I

.'/0#6'G+-B#+,#9 *#-$OQ FEH;F %'+!$ >?<%HE4T((# %#$#-S?&2':1RHL,#-OQ >,I4T(R#;0

A7"EH4-<F&"'0@2I (*L6L$.- F#-$-$#0 >?<F7-<.'0UQL .N?.'/0Q, 2542 >?< ,L=? %L06U#2# >?< 

FEHHE0'06Q 12A<!L4HQ, 2542 *I#+SK+;0 $#O7 @A9U7-#0L"'/=E-E, 2543) 

=5%"#$ 5  A)?+'/D$5%L8(KDE%B)%./01*??9J)K")6A/LA

'()*1&'23456A)?+'/D$5%L8(KDE%B)%

,#-F'2,#-1-790,#-%*0.?=K,C#%&R-':123,*0L:#?0'G0 H#$R?',%NH-,#-=K,C#

4D$"'9 ..=. 2546 @2I,?B#"SK+ ,#-F'24-<%:,#-OQ%&!'(678%B+1%-E$.'/0#,#-2I#0-B#+,#9"B# 

1450,#-%0':%0L0;RI123,@2I$7X*,#%.'/0#,#-;AI,?I#$10MG*$'2;R(B ,?I#$10MG*$'21?3, ,#-

1!?M8*0@R" ,#-6-+H'" ,#-4-<%#0%'$.'0UQ-<R"B#+,?I#$10MG*>?<-<::4-<%#6 

6]Cf7)*+ 14Z91F6Q (Piaget, 1969 *I#+SK+;0 Gallahue, 1982) @2I%0':%0L0SK+

,EF,--$,#-1!?M8*0@R""B#F<AB"9;0,#-%B+1%-E$,#--':-NI,#-1!?M8*0@R")*+-B#+,#9JK8+1450,#-

.'/0#!"#$.-I*$1AE+"EA#,#-)*+123,  X29F<1R30@2IF#,.'/0#,#-)'G0;AI4-<%#6%'$V'%>?<

,?I#$10MG* (Sensorimotor Phase) JK8+,#-.'/0#,#--':-NI,#-1!?M8*0@R"$7!"#$%'$.'0UQ,':!"#$

.-I*$6#+"EA#,#-)*+123,

6',C<,#-1!?M8*0@R")'G0.MG0D#0.'/0#;0AB"+123,,B*0"'91-790>?<.'/0#1450.MG0

D#0)*+,#-1!?M8*0@R">?<!"#$%#$#-S6#+,?@,  SI#R#,123,;0AB"+"'907G@$B@2I-':,#-.'/0#%E8+

1R?B#07G;0AB"+>-,)*+"'96',C<1R?B#07G% B"0$#,F<9'+!+!I#+*9NB;0-<2':12E$  (Gordon and 

Browne, 2008: 432)

!O<,--$,#-,#-4-<S$=K,C#>RB+A#HE (2527 *I#+SK+;0 $+!? >[+%#1!0, 

2535) ,?B#""B# .'/0#,#-6#+2I#0-B#+,#91450.MG0D#0)*+%HE4T((# 10M8*+F#,,#-.'/0#,#-

)*+123,*0L:#?)KG0*9NB,':,#-@2I;AI4-<%#6%'$V'%>?<,#-1!?M8*0@R"*"'9"<HB#+W JK8+,B*;RI1,E2,#-

-':-NI 1.M8*0&,?':%NB,#-6&+#0)*+-<::4-<%#6%B"0,?#+ 1,E21450X!-+%-I#+6#+%HE4T((#)*+

123,

Melody, Schofield and Kolt (2007) @2I6&,#-"EF'9SK+!"#$F&1450)*+,#-**,

,&?'+,#9;0123,,B*0"'91-790 .:"B# ,#-.'/0#,#-2I#0,#-1!?M8*0@R";0123,1450%E8+%&!'(*9B#+

9E8+HB*.'/0#,#-2I#0*M80W X291\.#<;0123,6781?3,$#,W $71RHLV?678"B#.'/0#,#-6#+2I#0,#-

1!?M8*0@R"$7*E6UE.?HB*.'/0#,#-6#+2I#0%HE4T((# %'+!$ >?<*#-$OQ X29SI#123,$7.'/0#,#-
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2I#0,#-1!?M8*0@R"678@$B1R$#<%$>?<@$B%#$#-S.'/0#!"#$%#$#-S6#+6',C<,?@,@2I  F<

6&;RI123,)#2!"#$$'80;F>?<9#,678F<4YE%'$.'0UQ,':%E8+>"2?I*$-*:H'" JK8+;04TFFL:'0123,>6:F<

@$B@2I1)I#-B"$,EF,--$6#+,#967814504-<X9A0QHB*%L)P#.*9B#+1.79+.*HB*,#-1F-E(1HE:XH

%-L4@2I" B#,#-1!?M8*0@R")'G0. MG0D#01450% E8+%&!'(67812 3,4D$"'9!"-@2I- ':

4-<%:,#-OQ678%0':%0L0>?<%B+1%-E$1.-#<,#-1!?M8*0@R")'G0.MG0D#00'G014501%$M*0.MG0D#0)*+

.'/0#,#-2I#0*M80W 10M8*+F#,123,4D$"'9F<;AI-B#+,#9;0,#-4YE%'$.'0UQ>?<1-790-NI%E8+HB#+W  -*:

H'"123,678$76',C<6#+,?@,27F<$7!"#$$'80;F6'G+9'+0&@4%NB,#-$7%L)P#.67827;0*0#!H

,?0+J"456A:;A??*A)?+'/D$5%L8(KDE%B)%

,#-1!?M8*0@R".MG0D#0 >:B+**,1450 3 4-<1P6 @2I>,B

1. ,#-1!?M8*0@R">::1!?M8*0678 (Locomotor movements) JK8+1,789")I*+,':,#-

678-B#+,#914?7890H&>R0B+F#,%S#0678R0K8+@49'+%S#0678R0K8+  (Gallahue, 1996 *I#+SK+;0 Gordon 

and Browne, 2008: 438) 6',C<1R?B#07G@2I>,B ,#-12E0 ,#-"E8+   ,#-4Z0 ,#-,-<X22i*c ,#-,-<

X22%!E4 ,#-,-<X22>::!":$I# >?<%@?2Q >?<,#-)78F',-9#0%#$?I* 1450HI0

2. ,#-1!?M8*0@R">::*9NB,':678 (Nonlocomotor movements) JK8+;0:#+!-'G+

R$#9SK+,#-6-+H'" (Balancing) >?<!"#$$'8+!+ (Stabilizing) JK8+;0,#-1!?M8*0@R"?',CO<07G

H I*+*#='9!"#$%#$#-S;0,#-6-+H'"- B"$2I"9  (Gallahue, 1996 *I#+S K+;0  Gordon and 

Browne, 2008: 438) 6',C<1R?B#07G@2I>,B ,#-R$L0 ,#-:E21*7G9"?&H'" ,#-.?', ,#-2'0 ,#-@,"H'" 

,#-$I"0H'" ,#-R?:R?7, >?<,#-6-+H'" 1450HI0

3. ,#-1!?M88*0@R">::$7*L4,-OQ (Manipulative  movements) 4-<,*:2I"9

,#-!":!L$,?I#$10MG*$'21?3,X291\.#<$M*>?<16I#;0,#-1!?M8*0@R"678$7!"#$F&,'22I"9!"#$

>$B09&SN,HI*+ JK8+,#-1!?M8*0@R">::$7*L4,-OQ @2I>,B ,#-)"I#+ ,#-F': ,#-1*MG*$!"I# ,#-12#<

:*? ,#-H7 ,#-1H< JK8+1,789")I*+,':,#-;AI,?I#$10MG*$'2;R(B4-<,*:,#-1!?M8*0@R" %B"0,#-SM* 

,#-,& ,#-H'2,-<2#C ,#-1?M8*9 ,#-1!?M8*0@R"1R?B#07GF<1,789")I*+,':,#-;AI,?I#$10MG*$'21?3, 

(Gordon and Browne, 2008: 438)
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H#-#+678 4   !"#$%#$#-S)*+,#-1!?M8*0@R".MG0D#0;0123,>HB?<AB"+"'9  (Gordon and 

Browne, 2008: 439)

Type of Motor Skill

Infants Zero 

to One-and-a-Half 

Years

Toddlers 

One-and-a-Half Years 

to Three Years

Preschooler 

Three to Five Years

Early School 

Six to Eight Years

Locomotor :

Walking, Running, 

Jumping, Hopping, 

Skipping, Leaping, 

Climbing, Galloping, 

Sliding

Safe areas to explore 

   body movement 

Balls to roll

Hanging jumpseats 

Walkers on wheels

Simple obstacle 

course

Walker wagons

Pull/push toys 

Dancing

Wide balance board

Toddler gym-stairs

   and slide

“Ring around the  

   Rosey”

Hippity-hop balls

Sled

Beginning skis

Trampoline

Roller skates

Jump rope

Balance beam

Climber

Dancing

Jump rope

Roller skates

Ice skates

Climbing rope

Tumbling mats

Hopscotch

Nonlocomotor:

Pushing

Pulling

Bending

Balancing

Stretching

Rolling turning

Twisting

Large, safe areas 

   for exploration

Parent/caregiver

   play: holding,

   pushing arms,

   legs, sturdy push 

   toys

Soft obstacle

   course of pillows

Pounding board

Simple, low rocking

   horse

Ride-on toys

Toddler-type swing

Large Legos®

Sturdy doll buggy

Wagon

Fabric tunnels

Blocks

Cars, trucks to push

Shopping cart/doll

   carriage

Wheelbarrow

Pedal toys, trike

Rakes, shovels

Slide

Swing

Punching bag

Scooter

Two-wheel bike

Sled, toboggan

Exercise mat

Acrobatics

Diving mask for 

   swimming

Doorway gym bar

Manipulative:

Grasping

Throwing

Catching

Kicking

Receiving/moving

   objects

Bouncing

Mobile attached to  

   crib kicking feet 

   moves it

Rattles, teething rings

Crib activity board

Soft foam blocks

Snap beads

Floating bath toys

Variety of balls

Stacking, nesting toys

Activity box- on floor

Shape sorters

Large, fat crayons

Large pegs and  

   board

Water/sand table

Crayons, markers

Clay, dough

Bowling games

Puzzles

Woodworking tools

Balls

Lacing board

Water/sand table

Baseball glove/bat

Ring toss game

Full-size balls

Oversize bat

Frisbee

“Miss Marry Mock”

 F<1R30@2I"B#123,HI*+;AI-B#+,#9;0,#-1-790-NI6',C<,#-1!?M8*0@R"4-<1P6HB#+W 

JK8+1-#%#$#-SF'21H-79$4-<%:,#-OQ1R?B#07G;RI123,@2I1)I#-B"$1.M8*,#-.'/0#6',C<,#-1!?M8*0@R"

JK8+F<0&@4%NB,#-$76',C<,#-1!?M8*0@R"67827678F<%B+1%-E$%$--SP#.6#+,?@,  >?<F<HE2H'"@4;0

"'0)I#+R0I#1$M8*1)#XH)KG0,3%#$#-S678F<1)I#-B"$,EF,--$,#-**,,&?'+,#9>?<0'060#,#-*M80W  678

14504-<X9A0QHB*%L)P#.;0*0#!H ,#-F'2%E8+>"2?I*$;0,#-1?B0%&R-':123,;0,#-"EF'9!-'G+07G@2I$LB+

@4678,#-1!?M8*0@R".MG0D#0 2 4-<1P6!M* ,#-1!?M8*0@R">::1!?M8*0678 >?<,#-1!?M8*0@R">::

*9NB,':6781450*'02':>-, %B"0,#-1!?M8*0@R">::$7*L4,-OQ4-<,*:0'G0VNI"EF'9F<@$B)*0&$#-B"$;0
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,#-.'/0#%0#$123,1?B0;0!-'G+07G10M8*+F#,14504-<1P6,#-1!?M8*0@R"678%#$#-S1.E8$1HE$1)I#$#;0

%0#$123,1?B0@2I;0P#9R?'+ 

1*??9J)K")6A/LA

Cureton (1967) @2I*UE:#9!"#$R$#9 %$--SP#.6#+,?@,@"I"B#  R$#9SK+ 

!"#$%#$#-S;0,#-4YE:'HE,EF,--$@2I1450*9B#+27 JK8+4-<,*:2I"9!"#$%#$#-S;0,#-"E8+ ,#- 

,-<X22 R?:R?7, ?I$ 4Z04g#9 "B#90G& )78F',-9#0 9,SM*)*+R0', >?<*260HB*,#-6&+#0678HE2HB*

,'014501"?#0#0 >?<@2I*UE:#91.E8$1HE$@"I"B# %$--SP#.6#+,?@, 1450!"#$%#$#-S)*+-B#+,#9

;0,#-;AI4-<%#6,#-1!?M8*0@R")*+,?I#$10MG* >?<)I*HB* H?*2F0,#-;AI6',C<;0,#-6&+#0 

6-+H'" !"#$>)3+>-+ ,&?'+ >?<!"#$*260

Barrow (1977) @2I*UE:#9!"#$R$#9)*+!&"B# %$--SP#.6#+,?@,@"I"B#1450

!"#$%#$#-S)*+:L!!?678F<1!?M8*0@R"@2I*9B#+$74-<%E6UEP#.  JK8+2N@2IF#,,#-4YE:'HE,EF,--$678

*#='9*+!Q4-<,*:R?#92I#0>?<$7!"#$%'$.'0UQ*9B#+$#,,':%$--SP#.)*+-B#+,#9  ?',CO<

)*+!0678$7%$--SP#.6#+,?@,27F<>%2+**,$#;0?',CO<678%#$#-S4YE:'HE,EF,--$  JK8+F<

HI*+,#-.MG0D#02I#0,#-6-+H'" !"#$9M2R9LB0 !"#$!?B*+>!?B""B*+@" !"#$>)3+>-+ ,&?'+ >?<

!"#$606#0@2I27 0*,F#,0'G09'+1450!LO?',CO<.MG0D#0)*+,#-"E8+ ,#-,-<X22 ,#-4Z04g#9 ,#-

)"I#+ >?<,EF,--$,7b#1.M8*0'060#,#- 1450HI0

Mathews (1978) @2I*UE:#9!"#$R$#9)*+!&"B#  %$--SP#.6#+,?@,"B# 

%$--SP#.6#+,?@,1450)72F&,'2)*+!"#$%#$#-S6#+,?@, X2910I0SK+!"#$%#$#-S;0,#-

6&+#0678R0',$7?',CO<678%&!'(4-<,*:2I"9 !"#$*260 ,&?'+ !"#$>)3+>-+ !"#$!?B*+>!?B"

"B*+@" !"#$*B*0H'">?<,#-6-+H'" 0*,F#,0'G09'+1450?',CO<.MG0D#0)*+,#-"E8+ ,#-,-<X22 

,#-4Z04g#9 ,#-)"I#+ >?<,EF,--$,7b# 1.M8*0'060#,#- 1450HI0

"E-E9# :L(A'9 (2532) @2I;RI!"#$R$#9>?<*+!Q4-<,*:)*+%$--SP#.6#+

,?@, @"I"B# “%$--SP#.6#+,?@, (Motor Fitness) R$#9SK+ !"#$%#$#-S)*+,?LB$,?I#$10MG*

;R(BW 678F<4YE:'HE,EF,--$@2I14501"?#0#0 1450!"#$%#$#-S)*+:L!!?678F<1!?M8*0@R"@2I*9B#+$7

4-<%E6UEP#. *+!Q4-<,*:%$--SP#.6#+,?@, 4-<,*:2I"9

1. !"#$>)3+>-+)*+,?I#$10MG*

2. !"#$*260)*+,?I#$10MG*

3. .?'+,?I#$10MG*

4. !"#$1-3"

5. !"#$!?B*+>!?B""B*+@"

6. !"#$606#0)*+,#-@R?1"790X?REH
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0*,F#,07G "E-E9# :L(A'9 (2529) 9'+@2I,?B#"1%-E$@"I"B# “%$--SP#.6#+,?@, 

R$#9SK+ !"#$%#$#-S;0,#-4YE:'HE6',C<1:MG*+HI0 *'0@2I>,B ,#-12E0 ,#-"E8+ ,#-,-<X22 ,#-?I$  

,#-"E8+R?:R?7, ,#-4Z04g#9 ,#-,?':H'" ,#->:, 1450HI0”

"-=',2Ej 1.79-A*: (2522:41) @2I,?B#"SK+!"#$%&!'()*+,#-.'/0#6',C<6#+

,?@,)*+123,@"I"B# “,#-.'/0#)'G0.MG0D#0)*+123,,3!M*,#-.'/0#,?@,HB#+W  )*+-B#+,#91$M8*

R?',%NH-@$B@2I10I0,#-.'/0#)*+,?@,HB#+W 123,F<@$B9*$1)I#$#$7%B"0-B"$;0,EF,--$6781,789",':

,7b# ,#-1!?M8*0@R"HB#+W $7VNI"EF'9**,$#"B# 6',C<;0,#-"E8+ ,#-,-<X22 ,#-HB*%NI ,#-)"I#+4# 

1R?B#07GAB"9;0,#-.'/0#6#+2I#06',C<6#+,?@,)*+A7"EH$0LC9Q!"#$%#$#-S678$7*9NB>?<@2I

>%2+**,$#F<1%-E$%-I#+;RI1-#1)I#-B"$>?<%0L,%0#0;0,EF,--$678F<.'/0#,?@,HB#+W  )*+

-B#+,#9 123,678@$B@2I-':,#-.'/0#6#+2I#0,?@,HB#+W ;0"'91-E8$HI0 1$M8*XH1450VNI;R(B>?<F<1450

!0678@$B,-<\':,-<1\+ 1!-B+1!-792*9NB1%$* ,B*0678-B#+,#9)*+123,F<@2I-':,#-.'/0#F0SK+)72%L2  

F<$7*9NB-<9<R0K8+678123,!"-F<1-E8$.'/0#,?@,HB#+W $7,#-[_,:#+*9B#+678123,!"-@2I-':1$M8**#9L

4-<$#O 5 )": >?<1.M8*;RI,#-1-790$74-<%E6UEP#.1H3$678123,,3!"-F<@2I-':,#-%*067827>?<

%$:N-OQ>:: ,#-[_,[0,?@,HB#+W 07G!"-6&1$M8**#9L9'+0I*9 1.-#<F<@2I[_,X29U--$A#HE” 

JK8+;04TFFL:'014506789*$-':,'0>?I""B#  *+!Q4-<,*:R0K8+;0,#-2&-+A7"EH)*+

$0LC9Q*9B#+$7!"#$%L) !M* ,#-$7%L)P#.-B#+,#9%$:N-OQ>)3+>-+ $7%$--SP#.6#+,#927 >?<1AM8*

,'0"B# ,#-**,,&?'+,#9>?<,#-1?B0,7b#$7V?HB*,#-.'/0#%$--SP#.6#+,#9 >?<%$--SP#.

6#+,?@, JK8+ Cureton (1967) ,?B#"@"I"B# “%$--SP#.6#+,?@,1450-N4>::R0K8+)*+%$--SP#.

6#+,#9 1.-#<14501-M8*+6781,789")I*+,':,#-4YE:'HE)*+-B#+,#9678>%2+;RI1R30SK+!"#$>)3+>-+ !"#$

*260%$--SP#.6#+,?@, 1450%$--SP#.)*+,#-1!?M8*0@R"1\.#<%B"0)*+-B#+,#9678%#$#-S

>%2+**,;0?',CO<HB#+W ,'0 @2I>,B !"#$%#$#-S;0,#-"E8+ ,#-,-<X22 ,#-R?:R?7, ,#-F': 

,#-"B#90G& ,#-)78$I# ,#-9,0G&R0', ,#-6&+#0)*+-B#+,#9678HI*+;AI1"?#HE2HB*,'014501"?#0#0W  

%$--SP#.6#+,?@,FK+1450!"#$%#$#-S678;AI-B#+,#91450H'",#-1!?M8*0@R")*+,?I#$10MG*  

10MG*19M8* )I*HB* >?<9'+-"$@4SK+,#-;AI,?I#$10MG*$'2;R(BW )*+-B#+,#9;0,#-1?B0,7b#H?*2F0

,#-;AI6',C<;0,#-6&+#0  %$--SP#.,?@,9'+-"$@4SK+!"#$%#$#-S;0,#-6-+H'"  !"#$

9M2R9LB0 !"#$!?B*+H'" !"#$-"21-3" !"#$>)3+>-+ ,&?'+>?<!"#$*260” %B"0 Mathews 

(1978) @2I>%2+!"#$!E21R301,789",':%$--SP#.6#+,?@,@"I"B#  “%$--SP#.6#+,?@,1450)72

F&,'2)*+!"#$%#$#-S6#+,?@,1450SK+!"#$%#$#-S;0,#-6&+#0R0',  JK8+1,789",':!"#$

606#0 ,&?'+ !"#$>)3+>-+ !"#$!?B*+>!?B""B*+@" !"#$9M2R9LB0 !"#$1-3" >?<,#-6-+H'"”

%-L4@2I"B#%$--SP#.6#+@,1450!"#$%#$#-S)*+:L!!?;0,#-678F<4-<,*:

,EF,--$@2I1450*9B#+27JK8+>%2+**,@2I;0,EF,--$678$7,#-"E8+ ,#-R?:R?7, ,#-)78F',-9#0 "B#90G&

1450HI0 X29*#='9!"#$%#$#-S2I#0,#-6-+H'"  !"#$*B*0H'" !"#$1-3" !"#$!?B*+>!?B""B*+@" 

!"#$>)3+>-+ !"#$*260 >?<.?'+
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+'?D$56*D5(2F1*??9J)K")6A/LA456+FIA,B*(2<

%L.EH- %$#REXH (2539) @2I%-I#+1,OkQ4,HE%$--SP#.6#+,?@,)*+123,-<2':

,B*04-<S$=K,C#;0X-+1-790%'+,'2%&0',+#0,#-4-<S$=K,C#>RB+A#HE  4-<F&4Z,#-=K,C# 2538 

X29;AI>::62%*:)*+ Kasetsart Motor Fitness Test JK8+4-<,*:2I"9-#9,#-62%*: 6 -#9,#- 

4-<,*:2I"9

1. 0'8++*H'"@4)I#+R0I# (Sit and reach) ;AI"'2!"#$*B*0H'")*+,?I#$10MG*R?'+

2. ?L,0'8+ 30 "E0#67 (Sit-ups) ;AI"'2!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*R?'+

3. "E8+1-3" 20 1$H- (20 meters dash) ;AI"'2!"#$1-3"

4. 9M0,-<X22@,? (Standing broad jump) ;AI"'2.?'+)*+,?I#$10MG*)#

5. "E8+1,3:)*+ 3 FL2 (Three objects shuttle run) ;AI"'2!"#$!?B*+>!?B""B*+@"

6. )"I#+?N,:*?@,? (Throw a ball for distance) ;AI"'2.?'+)*+,?I#$10MG*>)0

X29>::62%*:6L,-#9,#-VB#0,#-H-"F%*:!LOP#.)*+1!-M8*+$M*;0>+B)*+

!"#$1AM8*SM*@2I (Reliability) !B#!"#$>$B0H-+ (Validity) !B#!"#$4-0'9 (Objectivity) >?<6L,W 

-#9,#-F<$7,#-62%*:!"#$$70 '9%&!'(6#+%SEH E6 78-<2':  .05 V?,#-"EF '9@2I1,OkQ4,HE

%$--SP#.6#+,?@,)*+123,A#9>?<123,R(E+-<2':,B*04-<S$=K,C# 2'+-#9?<1*792HB*@407G

1. 0'8++*H'"@4)I#+R0I# (1J0HE1$H-)

 123,A#9-<9<6#+H'G+>HB 14 1J0HE1$H- )KG0@4*9NB;01,OkQ27$#, >?<-<9<6#+

H'G+>HB 1 1J0HE1$H- ?+$# *9NB;01,OkQH8&

 123,R(E+-<9<6#+H'G+>HB 18 1J0HE1$H- )KG0@4*9NB;01,OkQ27$#, >?<-<9<6#+

H'G+>HB 2 1J0HE1$H- ?+$# *9NB;01,OkQH8&

2. ?L,0'8+ 30 "E0#67 (!-'G+)

 123,A#9F&0"0!-'G+H'G+>HB 18 !-'G+ )KG0@4*9NB;01,OkQ27$#,>?<F&0"0!-'G+ 

H'G+>HB 2 !-'G+ *9NB;01,OkQH8&

 123,R(E+F&0"0!-'G+H'G+>HB 16 !-'G+ )KG0@4*9NB;01,OkQ27$#,>?<F&0"0!-'G+ 

H'G+>HB 0 !-'G+ (6&@$B@2I1?9) *9NB;01,OkQH8&

3. "E8+1-3" 20 1$H- ("E0#67)

 123,A#9-<9<1"?#H'G+>HB 3.70 "E0#67 ?+$#*9NB;01,OkQ27$#,>?<-<9<1"?#

H'G+>HB 6.34 "E0#67)KG0@4 *9NB;01,OkQH8&

 123,R(E+-<9<1"?#H'G+>HB 4.49 "E0#67 ?+$#*9NB;01,OkQ27$#,>?<-<9<1"?#

H'G+>HB 6.48 "E0#67)KG0@4 *9NB;01,OkQH8&

4. 9M0,-<X22@,? (1J0HE1$H-)

 123,A#9-<9<6#+H'G+>HB 132 1J0HE1$H- )KG0@4*9NB;01,OkQ27$#,>?<-<9<6#+

H'G+>HB 80 1J0HE1$H- ?+$# *9NB;01,OkQH8&
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 123,R(E+-<9<6#+H'G+>HB 123 1J0HE1$H- )KG0@4*9NB;01,OkQ27$#,>?<-<9<6#+

H'G+>HB 71 1J0HE1$H- ?+$# *9NB;01,OkQH8&

5. "E8+1,3:)*+ 3 FL2 ("E0#67)

 123,A#9-<9<1"?#H'G+>HB 8.63 "E0#67 ?+$#*9NB;01,OkQ27$#,>?<-<9<1"?#

H'G+>HB 12.84 "E0#67)KG0@4 *9NB;01,OkQH8&

 123,R(E+-<9<1"?#H'G+>HB 9.29 "E0#67 ?+$#*9NB;01,OkQ27$#,>?<-<9<1"?#

H'G+>HB 13.84 "E0#67)KG0@4 *9NB;01,OkQH8&

6. )"I#+?N,:*?@,? (1$H-)

 123,A#9-<9<6#+H'G+>HB 15.66 1$H- )KG0@4*9NB;01,OkQ27$#,>?<-<9<6#+ 

H'G+>HB 5.33 1$H- ?+$# *9NB;01,OkQH8&

 123,R(E+-<9<6#+H'G+>HB 10.01 1$H- )KG0@4*9NB;01,OkQ27$#,>?<-<9<6#+

H'G+>HB 3.52 1$H- ?+$# *9NB;01,OkQH8&

%&0',+#0!O<,--$,#-,#-4-<S$=K,C#>RB+A#HE (2535: 33) *I#+SK+;0 2?A'9 

=-7%&-#( (2537: 120-126) @2I6&,#-%-I#+>::"'2%$--SP#.6#+,?@,%&R-':123,-<2':,B*0

4-<S$=K,C#-B"$,':$R#"E69#?'91,CH-=#%H-Q X29$7"'HSL4-<%+!Q1.M8*%-I#+>::62%*:

%$--SP#.6#+,?@,%&R-':123,,B*04-<S$=K,C# JK8+4-<,*:2I"9

1. ,-<X2216I#!NB)I#$9#+ ;AI"'2!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*)#

2. 0'8++*H'"@4)I#+R0I# ;AI"'2!"#$*B*0H'")*+,?I#$10MG*R?'+

3. "E8+1,3:)*+ 3 FL2 ;AI"'2!"#$!?B*+>!?B""B*+@"

4. "E8+ 20 1$H- ;AI"'2!"#$1-3"

5. 9M06-+H'")#1279":0@$I ;AI"'2,#-6-+H'"

6. "E8+12E0 400 1$H- ;AI"'2!"#$*260)*+-<::@R?1"790)*+X?REH>?<-<::

R#9;F

7. )"I#+SL+6-#9@,? ;AI"'2,&?'+)*+,?I#$10MG*>)0

F#,*+!Q4-<,*:%$--SP#.6#+,?@,)I#+HI0VNI"EF'9FK+1?M*,;AI>::62%*:

%$--SP#.6#+,?@,F#,)*+ %L.EH- %$#REXH (2539) 6'G+ 6 -#9,#- -"$,':)*+%&0',+#0!O<

,--$,#-,#-4-<S$=K,C#>RB+A#HE-B"$,':$R#"E69#?'91,CH-=#%H-Q;0-#9,#-9M06-+H'")#

1279":0@$I1.M8*4-<1$E0%$--SP#.6#+,?@,67814?7890>4?+@4)*+123,4D$"'9

=5%"#$ 6  .%(':F"#$+A#$<(A2!JN*:,733)L"< JN*:,733)"C569:$% ./0JN*:,733)H)(!C)%

PN$E4T((# H-+,':='.6QP#C#*'+,]C"B# Wisdom R$#9SK+ !"#$-NI!"#$%#$#-S 

6',C<!"#$1AM8* >?<=',9P#.;0,#->,I4T(R#)*+$0LC9Q678%M:6*2,'0$#F#,*27HSK+4TFFL:'0

*9B#+@$B)#2%#9>?<1AM8*$X9+,'06'G+-<::6L,%#)#
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PN$E4T((#@69 R$#9SK+ !"#$-NI !"#$%#$#-S 6',C<>?<16!0E!,#-H'2%E0;F 

V?EHV?+#0)*+:L!!? *'01,E2F#,,#-%<%$*+!Q!"#$-NI6L,2I#0678VB#0,-<:"0,#-%M:6*2 .'/0#

4-':4-L+ >?<1?M*,%--$#>?I"1450*9B#+27%#$#-S>,I@)4T(R# >?<.'/0#"ES7A7"EH)*+!0@69@2I

*9B#+1R$#<%$,':9L!%$'9

PN$E4T((#6I*+SE80 R-M*PN$E4T((#A#":I#0R$#9SK+ 6L,%E8+6L,*9B#+678A#":I#0!E2

)KG0@2I1*+>?<0&$#;AI;0,#->,I4T(R# 145016!0E!"EU7 1450*+!Q!"#$-NI)*+A#":I#0 6'G+6#+,"I#+

>?<6#+?K,678A#":I#0!E21*+ 6&1*+ X29*#='9=',9P#.678$7*9NB>,I4T(R#,#-2&10E0A7"EH;06I*+SE80

@2I*9B#+1R$#<%$,':9L!%$'9!"#$1R$M*0,'0)*+PN$E4T((#@69>?<PN$E4T((#6I*+SE80 !M* 1450

*+!Q!"#$-NI >?<16!0E!6780&$#;AI;0,#->,I4T(R#>?<,#-H'2%E0;F JK8+@2I%M:6*2>?<1AM8*$X9+$#

*9B#+HB*10M8*+H'G+>HB*27HSK+4TFFL:'0 

4-<1"=  "<%7 (2534) *I#+SK+;0 ,-$"EA#,#- ,-<6-"+=K,C#UE,#- (2542: 9) @2I

;RI!"#$R$#9)*+PN$E4T((#A#":I#0@"I"B#  R$#9SK+ ,#-%<%$,#-1-790-NI$#1450-<9<1"?#

9#"0#0$7?',CO<1AM8*$X9+,'0@4R$2;06L,%#)#"EA# *7,0'9R0K8+ !M*PN$E4T((#A#":I#0HB#+F#,

*+!Q!"#$-NIH-+6781-#$7R0'+%M*6]Cf7 !"#$-NI$#,$#9*I#+*E+@2I >?<PN$E4T((#A#":I#0 VB#0)'G0

H*0 3 *9B#+ !M* 4-E9'HE 4YE:'HE >?<4YE1"6    
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>?<R0B"9+#0678F'2*:-$%'$$0#,#-%*0,EF,--$.?=K,C#-<2':*0L:#?$70I*9  0*,0'G0$74T(R#

@$B>H,HB#+,'0*9B#+$70'9%&!'(678-<2': .05

.'A07 %L"--OA'9 (2542) @2I6&,#-"EF'91-M8*+ “V?,#-1-790,EF,--$,#-1?B0,?#+

>FI+>::1450%S#07678$7HB*%$--SP#.6#+,?@,)*+0',1-790 -<2':,B*04-<S$=K,C#” X29=K,C#

,':,?LB$H'"*9B#+67814500',1-790-<2':,B*04-<S$=K,C# (*0L:#?4Z678 2) *#9L 61-72 12M*0 F&0"0 

30 !0 14500',1-790A#9 17 !0 0',1-790R(E+ 13 !0 678,&?'+=K,C#;0 P#!1-790678 1 4Z,#-=K,C# 

2542 X-+1-790%"0R?"+ %&0',+#0,#-4-<S$=K,C#*&1P*1$M*+ F'+R"'2*LH-2EHSQ JK8+@2I$#X29"EU7

1F#<F+1?M*, ,?LB$H'"*9B#+6L,!0@2I-':,#-62%*: 2I"9>::62%*:%$--SP#.6#+,?@, %&R-':

123,-<2':,B*04-<S$=K,C#)*+%&0',+#0!O<,--$,#- %B+1%-E$>?<4-<%#0+#019#"A0>RB+

A#HE-B"$,':!O<=K,C#=#%H-Q $R#"E69#?'91,CH-=#%H-Q 62%*:%$--SP#.6#+,?@,)*+

0',1-790,B*0,#-1-790>?<R?'+,#-1-790 ;0%'42#RQ678 2,4, 6 >?< 8 R?'+F#,,#-%*0H#$>V0,#-

%*014501"?# 8 %'42#RQ %'42#RQ?< 5 "'0 W ?< 30 0#67 F#,0'G00&V?,#-62%*:%$--SP#.6#+

,?@, 6'G+ 5 !-'G+ $#14-79:1679:,#-.'/0# X29 0&)I*$N?678@2I$#"E1!-#<RQ2I"9%SEHE.MG0D#0!M*  !B#

1\?789 %B"01:789+1:0$#H-D#0 >?<!B#67 

V?"EF'9.:"B# 1$M8*%EG0%L2,#-1-790H#$>V0,#-%*0>?I" 0',1-790$7%$--SP#.

6#+ ,?@, ;0>HB?<-#9,#-.'/0#)KG0*9B#+$70'9%&!'(6#+%SEHE678-<2': .01 2'+07G 

1. ?L,0'8+ 30 "E0#67 ,B*0,#-1- 790 $7!B#1\?789 >?<%B"01:789+1:0$#H-D#0 

5.73 !-'G+, 1.95 R?'+,#-1-790 14.20 !-'G+, 2.19 >?<$7!B#67 18.64 

2. 9M0,-<X22@,?  ,B*0,#-1- 790  $7!B#1\?789 >?<%B"01:789+1:0$#H-D#0 

71.27 1J0HE1$H-, 9.04 R?'+,#-1-790 167.53 1J0HE1$H-, 17.29 >?<$7!B#67 25.62

3. "E8+1,3:)*+ 3 FL2 ,B*0,#-1-790 $7!B#1\?789 >?<%B"01:789+1:0$#H-D#0 

13.20 "E0#67, 1.62 R?'+,#-1-790 8.67 "E0#67, 0.60 >?<$7!B#67 18.17 

4. )"I#+?N,:*?@,? ,B*0,#-1-790 $7!B#1\?789 >?<%B"01:789+1:0$#H-D#0 

6.28 1$H-, 1.26 R?'+,#-1-790 11.80 1$H-, 1.31 >?<$7!B#67 25.75 

5. "E8+1- 3" 20 1$H- ,B*0,#-1- 790  $7!B#1\?789 >?<%B"01:789+1:0$#H-D#0 

5.71 "E0#67, 0.98 R?'+,#-1-790 4.49 "E0#67, 0.33 >?<$7!B#67 4.90 
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6. 0'8++*H'"@4)I#+R0I# ,B*0,#-1-790 $7!B#1\?789 >?<%B"01:789+1:0$#H-D#0 

4.24 1J0HE1$H-, 0.50 R?'+,#-1-790 7.65 1J0HE1$H-, 0.09 >?<$7!B#67 22.67

2?A'9 =-7%&-#( (2537) @2I6&,#-"EF'91-M8*+ “V?)*+,#-[_,>::%S#07,':1!-M8*+

1?B0%0#$678$7HB*%$--SP#.6#+,?@,)*+ 0',1-790A#9-<2':,B*04-<S$=K,C#” X29,#-"EF'9!-'G+

07G$7"'HSL4-<%+!Q1.M8*=K,C#V?,#-1?B0,':1!-M8*+1?B0%0#$  X29"EU7[_,>::%S#07678$7HB*%$--SP#.

6#+,?@,)*+0',1-790A#9-<2':,B*04-<S$=K,C# >?<14-79:1679:%$--SP#.6#+,?@,)*+

0',1-790A#9-<2':,B*04-<S$=K,C# -<R"B#+,?LB$!":!L$6781?B0,':1!-M8*+1?B0%0#$>::*E%-< >?<

,?LB$62?*+678 1?B0,':1!-M8*+1?B0%0#$X29[_,>::%S#07H#$>V0,#-[_,678VNI"EF'9%-I#+)KG0  ,?LB$

H'"*9B#+14500',1-790A#9A'G0*0L:#?4Z678 2 X-+1-790%#UEH*0L:#? !O<=K,C#=#%H-Q $R#"E69#?'9

)*0>,B0 P#!1-790678 2 4Z,#-=K,C# 2536 F&0"0 60 X29%LB$H'"*9B#+>::+B#9F#,4-<A#,- 115 

!0 >?<6&,#-%LB$H'" *9B#+>::1450-<::1450,?LB$!":!L$>?<,?LB$62?*+,?LB$?< 30 !0 1!-M8*+

$M*678;AI;0,#-"EF'9!-'G+07G !M* >::62%*:%$--SP#.6#+,?@,)*+$R#"E69#?'91,CH-=#%H-Q 

>?<%&0',+#0,#-4-<S$=K,C#>RB+A#HE ,#-"E1!-#<RQ)I*$N?@2I0&!<>00,B*0>?<R?'+,#-[_,$#

R#!B#1\?789 !B#1:789+1:0$#H-D#0>?<62%*:!"#$>H,HB#+*9B#+$70'9%&!'(6#+%SEHE2I"9 t-test 

V?,#-"EF'9.:"B# 

1. 0',1-790678VB#0,#-[_,>::%S#07,':1!-M8*+1?B0%0#$$7%$--SP#.6#+,?@,27)KG0 

2. %$--SP#.6#+,?@,)*+,?LB$62?*+>H,HB#+F#,,?LB$!": !L$*9B#+$70'9%&!'(

6#+%SEHE678-<2': .05 !M* ;0-#9,#-9M06-+H'")# 1279":06B*0@$I )"I#+SL+6-#9@,? ,-<X2216I#!NB

)I#$9#+ 20 "E0#67 0'8++*H'" >?<"E8+1,3:)*+

6)%(:;2<=M)6,?0+"T

Gardon, Labarque, Smits and Bourdeaudhuij (2009) @2 I6&,#-" EF '91- M8*+ 

“,#-%B+1%-E$,EF,--$6#+,#9;0%0#$123,1?B0)*+123,,B*0"'91-790F#,,#-=K,C#V?)*+,#-1?B0

,':-N4>::?"2?#9:0.MG0%0#$>?<1!-M8*+1?B0%0#$” "'HSL4-<%+!Q,#-"EF'91.M8*%&-"FV?)*+,#-

1?B0,':1!-M8*+1?B0%0#$>?<-N4>::?"2?#9:0.MG0;0%0#$123,1?B0)*+123,,B*0"'91-790678$7V?HB*

-<2':,EF,--$6#+,#9 ,?LB$H'"*9B#+;0,#-"EF'9!-'G+07G1450X-+1-790*0L:#?)*+-'D;01$M*+ Flanders 

4-<16= Belgium F&0"0 40 X-+1-790 678VB#0,#-%LB$>::F'2,?LB$ F#,0'G06'G+R$2SN,%LB$1.M8*F'21)I#

,?LB$H#$1+M8*0@))I*;2)I*R0K8+2'+HB*07G 

1. 1?B0,':1!-M8*+1?B0%0#$6781H-79$;RI F&0"0 10 X-+1-790

2. 1?B0,':-N4>::?"2?#9:0.MG0%0#$6781H-79$;RI F&0"0 10 X-+1-790 

3. 1?B06'G+,':1!-M8*+1?B0%0#$>?<-N4>::?"2?#9:0.MG0  6781H-79$;RI 

F&0"0 10 X-+1-790 

4. 1450,?LB$!":!L$ F&0"0 10 X-+1-790    

 ,#-"EF'9!-'G+07G1,3:)I*$N?-<R"B#+12M*0.]=FE,#90SK+U'0"#!$  4Z 2007 X29;AI

1!-M8*+"'2-<2':,EF,--$6#+,#9HE21)I#,':,?LB$H'"*9B#+F&0"0 583 !0 (1450123,A#9-I*9?< 52 
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*#9L1\?789 5.3 4Z %B"01:789+1:0$#H-D#0  0.4) 1.M8*"'2-<2':,EF,--$6#+,#9;0AB"+1"?#.',

-<R"B#+1- 790X29F<6&,#-"E1!-#<RQ 3 AB"+ !M* AB"+1- E8$HI0,B*0,#-1H-79$%0#$123,1? B0 

(Baseline) F#,0'G01H-79$%0#$123,1?B0>?<1,3:)I*$N?HB*;0AB"+ 4 %'42#RQ >?< 6 %'42#RQ 

 V?,#-"EF'9.:"B# ;0AB"+,B*0,#-1H-79$%0#$123,1?B0 (Baseline) 123,;AI1"?#;0

,#-1)I#-B"$,EF,--$6#+,#94#0,?#+SK+R0',;AI1"?#1.79+-I*9?< 11.2 (1\?789 4.7 0#67) F#,1"?#

;0AB"+1"?#.',6'G+R$2 )O<678-I*9?< 61.3 (1\?789 25.7 0#67) SN,;AI@4,':,EF,--$678;AI1"?#0'8+$#, 

P#9R?'+,#-F'21H-79$%0#$123,1?B0.:"B#@$B$7V?6&;RI1,E2,#-1.E8$)KG0)*+-<2':,EF,--$6#+,#9

R-M*-I*9?<)*+,#-1)I#-B"$,EF,--$6#+,#9-<2':4#0,?#+R-M*R0', >?<@$B$7,#-?2?+)*+1"?#

678SN,;AI@4,':,EF,--$6780'8+1\9W 1450%B"0;R(B

 %-L4!M*-N4>::?"2?#9:0.MG0R-M*%0#$123,1?B0678F'21H-79$;RI@$B1.79+.*678F<

6&;RI-<2':,EF,--$6#+,#91.E8$)KG0R-M*AB"9?2-<2':,EF,--$678R$2@4,':,#-0'8+1\9W ;0AB"+1"?#

.',)*+X-+1-790 

Willenberg, Ashbolt, Holland and others (2009) @2I6&,#-=K,C#1-M8*+ “,#-

1.E8$)KG0)*+,EF,--$6#+,#9;0%0#$123,1?B0X-+1-790  2I"9,#-=K,C#>::V%$V%#0-B"$,'0

-<R"B#+,#-4-<1$E0!B#%E8+>"2?I*$678$7V?HB*-<2':,EF,--$6#+,#9>?<6'=0!HE)*+123,” X-+1-790

1450%S#0678JK8+123,%#$#-S1)I#-B"$,EF,--$6#+,#967814504-<X9A0QHB*%L)P#.-<2':4#0,?#+>?<

R0', JK8+;0,#-=K,C#"EF'9!-'G+07G1450,#-"EF'9>::V%$V%#0-<R"B#+,#-"EF'91AE+!LOP#.>?<1AE+

4-E$#OX29,#-=K,C#SK+!"#$%'$.'0UQ-<R"B#+?',CO<)*+%0#$123,1?B0>?<-<2':,EF,--$6#+

,#9)*+123, "'HSL4-<%+!Q)*+,#-=K,C#!M*1.M8*1.E8$!"#$1)I#;F"B#123,H*:%0*+HB*%E8+>"2?I*$;0

%0#$123,1?B0)*+X-+1-790*9B#+@- ,?LB$H'"*9B#+;0,#-"EF'9!-'G+07G1450X-+1-790A'G04-<S$=K,C#

F&0"0 23 X-+1-790 JK8+6'G+R$2H'G+*9NB;01)H678$7%P#.1=-CD,EFH8& (Low socio-economic area) 

1$M*+ Melbourne 4-<16=**%1H-1?79 JK8+;0,#-"EF'9!-'G+07G2&10E0,#-1,3:)I*$N?2I"9"EU7 SOPLAY 

(System for Observing Play and Leisure Activity in Youth) ;0,#-"'2-<2':,EF,--$6#+,#9

)*+0',1-790>?<*+!Q4-<,*:?',CO<)*+%0#$123,1?B0X-+1-790 1AB0 *L4,-OQR-M*1!-M8*+1?B0678$7

*9NB)*+6'G+ 23 X-+1-790 

,?LB$H'"*9B#+678;A I;0,#-4-<AL$,?LB$  (Focus group) 14500',1- 790AB"+*#9L 

9-12 4Z F#, 12 X-+1-790F#,6'G+R$2 23 X-+1-790 1.M8*>?,14?7890!"#$!E21R30SK+6'=0!HE)*+.",

1)#678$7HB*%0#$123,1?B0)*+X-+1-790X29;0)'G007G;AI16!0E!,#-0&4-<12302I"9P#.SB#9  (A photo 

ordering technique) *'H-#%B"0;R(B)*+0',1-790678$7-<2':,EF,--$6#+,#9;0-<2':R0', (VPA-

Vigorous physical activity) F<.:"B#1$M8**L4,-OQ,#-1?B01450>::1!?M8*09I#9@2IR-M*$7!-N1450VNI

!*9H-"FH-#,#-1?B0;0AB"+1"?#.',16789+14-79:1679:,':1$M8**L4,-OQ,#-1?B06781!?M8*09I#0@$B@2I

R-M*@$B$7!-N1450VNIH-"FH-#,#-1?B0 .:"B#*L4,-OQ,#-1?B0>::1!?M8*09I#9@2I 6&;RI1,E2-<2':

,EF,--$6#+,#9>::R0', -I*9?< 33 1$M8*14-79:1679:,':*L4,-OQ,#-1?BB06781!?M8*09I#9@$B@2I 

-I*9?< 20 *9B#+$70'9%&!'( >?<1$M8*$7!-N1450VNIH-"FH-#,#-1?B06&;RI1,E2-<2':,EF,--$6#+,#9

>::R0', -I*9?< 29 1$M8*14-79:1679:,':,#-1?B0>::@$B$7!-N1450VNIH-"FH-#,#-1?B0-I*9?< 22 

63



%B"01!-M8*+1?B0678$7,#-9K2HE2,':.MG0H#9H'",':,#-1?B0,':.MG09#+%0#$$<H*9678$7?"2?#9;0,#-

1?B0123,W F<$*+1R30"B#0B#2K+2N2;F;RI1)I#@41?B0>HB.:"B#$7V?1.79+6&;RI1,E2-<2':,EF,--$6#+

,#9-<2':4#0,?#+16B#0'G0 1!-M8*+1?B06789K2HE2,':.MG0H#9H'" 1AB0 @$I?M80 :#-QXR0 1!-M8*+4Z04g#9 

1R?B#07G6&;RI1,E2-<2':,EF,--$6#+,#94#0,?#+ -I*9?< 35 1$M8*14-79:1679:,':1!-M8*+678@$B$79K2

HE2.MG0H#9H'" -I*9?< 20 *9B#+$70'9%&!'( .MG0%0#$9#+$<H*9678H71%I0.MG0%0#$  1AB0 %0#$

:#%1,H:*?0'G0;RIV?;0,#-1)I#-B"$,EF,--$6#+,#9-<2':4#0,?#+@2I27,"B#.MG0%0#$678@$B@2I

H71%I0%0#$ -I*9?< 34 HB* -I*9?< 20 *9B#+$70'9%&!'( 1AB01279",':.MG0%0#$9#+$<H*9678H71%I0

:0.MG014501,$9'+%#$#-S%B+V?HB*,#-$7-<2':,EF,--$6#+,#94#0,?#+  -I*9?< 25       1$M8*

14-79:1679:,':.MG0%0#$678@$B$7,#-H71%I0 -I*9?< 20 SK+>$I"B#F<?2?+>HB9'+.:"B#>H,HB#+*9B#+$7

0'9%&!'( 

Hannon and Brown (2008) @2I6&,#-"EF'91-M8*+ “,#-1.E8$-<2':,EF,--$,#-**,

,&?'+,#967814504-<X9A0QHB*%L)P#.;0123,,B*0"'01-790X29,#-1.E8$,EF,--$P#9;0%0#$123,1?B0”  

,#-=K,C#;0!-'G+07G$7"'HSL4-<%+!Q1.M8*F'2R#*L4,-OQ,#-1?B0>::1!?M8*09I#9@2I6781.E8$1HE$1)I#@4;0

%0#$123,1?B0>?I"$7V?HB*-<2':,EF,--$6#+,#96781)I$)I0)KG0;0123,AB"+*#9L 3-5 4Z ,?LB$H'"*9B#+

1450123,,B*0"'91-790F&0"0 64 !0 678$7*#9L 3-5 4Z AB"+1"?#,#-1,3:)I*$N?-<R"B#+]2N;:@$I-B"+4Z 

2005 O 1$M*+ Salt Lake "EU7,#-!M*1.E8$*L4,-OQ,#-1?B06781R$#<%$,':123,"'907G1)I#@4;0%0#$123,

1?B0,?#+>FI+)*+123,,B*0"'91-790 >?<;AI1!-M8*+ "'2 Accelerometry-measured ;0,#-"'2-<2':

,EF,--$6#+,#9JK8+1!-M8*+F<6&,#-:'06K,6L,W 15 "E0#67 X29123,6L,!0F<SN,HE21!-M8*+"'2HE2H#$

,#-1?B0;0AB"+ 5 "'0>-,,B*0,#-1.E8$*L4,-OQ,#-1?B0 >?<AB"+ 5 "'0%L26I#9P#9R?'+,#-1.E8$

*L4,-OQ,#-1?B01)I#@4;0%0#$123,1?B0 1.M8*"'2-<2':,EF,--$6#+,#967814?7890>4?+@4 

-#9?<1*792)'G0H*0

1. 1!-M8*+1?B012E$P#9;0%0#$123,1?B0678SN,;AI;0AB"+  5 "'0>-,,B*0,#-1.E8$

*L4,-OQ,#-1?B0*M80W 4-<,*:2I"9 1!-M8*+1?B0*10,4-<%+!Q 3 1!-M8*+ 1!-M8*+1?B0AL2!-'" ,-<:<

6-#9 AL21!-M8*+$M*)L2>?<H',6-#9 AE+AI#9#+-S90HQ -S%#$?I* RB"+iN?#iN: RB"+:#%1,H:*? 

>?<?N,:#%1,H:*?

2. 1!-M8*+1?B0678SN,1.E8$1HE$;0AB"+ 5 "'0%L26I#94-<,*:2I"9 -'G"%&R-':,-<X22

)I#$>?<RB"+%&R-':,-<X221)I#>?<**, *LX$+!Q%&R-':!?#0-*2 !#06-+H'" AL2*L4,-OQ4#>?<

X90 (4-<,*:2I"914^#>?<SL+S'8") >?<?N,:*?R?#9W )0#2 (1!-M8*+1?B0>?<*L4,-OQ,#-1?B0678SN,

1.E8$1)I#$#6'G+R$2SN,HE2H'G+;0%0#$123,1?B0?B"+R0I#1.79+ 10 0#67)

3. "EU7,#-1?B0>::*E%-<@$B$7,#-A7G0&$71.79+>!B!-N1450VNI2N>?,#-1?B0*9NB,':123,

H?*2,#-1?B0>?<123,F<@2I1?B0*9B#+HB*10M8*+1450-<9<1"?# 15-20 0#67H#$H#-#+,#-1?B0 

V?,#-"E1!-#<RQ.:"B# *L4,-OQ,#-1?B06781.E8$1)I#@4$7V?6&;RI,?LB$H'"*9B#+6'G+1.=A#9>?<R(E+?2

.]HE,--$678*9NB1\9?+*9B#+$70'9%&!'( >?<$7,#-1.E8$)KG0)*+,EF,--$,#-**,,&?'+,#9-<2':1:# 

4#0,?#+ >?<1)I$)I0*9B#+$70'9%&!'( 2'+0'G0,#-1.E8$*L4,-OQ,#-1?B01)I#@4;0%0#$123,1?B0

%#$#-S%B+V?HB*-<2':,EF,--$6#+,#967814504-<X9A0QHB*%L)P#.>HB*L4,-OQ1!-M8*+1?B06781.E8$

1)I#@4HI*+$7,#-;RI!&>0<0&!-N*9NB:I#+1?3,0I*9
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Boldemann and others (2006) >?<!O< 6&,#-=K,C#1-M8*+ “V?,-<6:)*+ 

%E8+>"2?I*$;0X-+1-790*0L:#?678$7HB*,EF,--$6#+,#9)*+123, >?<-<9<1"?#678SN,>%+>22)*+123,”  

,#-"EF'9!-'G+07G1450,#-"EF'91AE+!LOP#.678$714̂#R$#9;0,#-=K,C#SK+%E8+>"2?I*$678%&!'(;0,#-,-<HLI0

;RI1,E2.]HE,--$1AE+%L)P#.)*+123, ,?LB$H'"*9B#+;0"EF'9!-'G+07G14500',1-790A'G0*0L:#?F#, 11 X-+1-790 

;01$M*+ Stockholm 678$7*#9L-<R"B#+ 4-6 4Z F&0"0 197 !0

,#-1,3:)I*$N?

6&,#-"'24-E$#O-'+%7*'?H-#@"X*1?H;0AB"+12M*0.]CP#!$SK+12M*0$ESL0#90  

F#,X-+1-790*0L:#?6'G+ 11 X-+;01$M*+ Stockholm JK8+;0>HB?<%S#06786786&,#-=K,C#F<>H,HB#+

,'0@4;01-M8*+.MA.'0ULQ;06I*+678 ?',CO<%P#.6I*+678 )0#2.MG0678 >?<,#-F'2,#-=K,C# ,#-1,3:

)I*$N?F<"'24-E$#O-'+%7*'?H-#@"X*1?H;0AB"+0'G0>?<4-<1$E0)0#2.MG0678)*+%S#06780'G0W 4-E$#O

,#-1)I#-**,>?<,#-*9NB;0.MG0678;0-B$ (Indoor) >?<,?#+>FI+ (Outdoor) )*+,?LB$H'"*9B#+F<SN,

:'06K,@"I2I"91!-M8*+0':,I#" (Step counts) >?<"E1!-#<RQ)I*$N?2I"9,#-"E1!-#<RQ1AE+1%I0 linear 

mixed model analysis 

V?,#-"EF'9.:"B#

;0%P#.%E8+>"2?I*$678$7HI0@$I9M0HI0 @$I.LB$1H7G9 >?<.MG0VE")L)-<%#$#-S"'2!B#

1\?789)*+,#-12E0@2I 21.5 ,I#"/0#67 >?<$7!B#1\?789)*+-<9<1"?#,#-SN,>%+>22678$71=C%B"0!B#

-'+%7*'?H-#@"X*1?H6781R$#<%$;0-<R"B#+,#-1?B0,?#+>FI+*9NB678-I*9?<  14.6 >?<;0%S#0678678$7

4-E$#O.MA.'0UQL*9NB0I*9$7!B#1\?789,#-12E0*9NB678 17.7 ,I#"/0#67 >?<$7!B#1\?789)*+-<9<1"?#,#-SN,

>%+>22678$74-E$#O1=C%B"0!B#-'+%7*'?H-#@"X*1?H*9NB678-I*9?<  24.3  X29678*'H-#,#-12E0)*+123,

R( E+*9 NB6 78 8.9-30  , I#" /0#6 7 >?<;012 3,A#9*9 NB6 78 8.8-37.2  , I#" /0#6 7 4- E$#O! B#- '+% 7

*'?H-#@"X*1?H;0>%+>22*9NB;0AB"+-I*9?< 4-60 (@$B>H,HB#+-<R"B#+1.=A#9>?<R(E+)

%-L4X-+1-790*0L:#?678$7.MG0678,"I#+)"I#+$7HI0@$I9M0HI0 $7@$I.BL$1H7G9 >?<$7.MG0VE" )L)-<F<1450H'"

,-<HLI0;RI1,E2,EF,--$6#+,#9>?<1450H'"4,4^*+*'0H-#9F#,>%+*#6EH9Q;0,#-1?B0,?#+>FI+ JK8+

123,F&0"0$#,678*9NB;0X-+1-790*0L:#?!"-@2I-':X*,#%;0,#-1?B0;0%E8+>"2?I*$678@2I-':,#--':-*+

F#,%S#4TH9,--$AL$A0

Pekka and Visa (2005) @2I6&,#-"EF'91-M8*+ “V?F#,,EF,--$;0%0#$123,1?B0

>?<,#-**,,&?'+,#9X29;AI1!-M8*+1?B0%0#$678$7HB*,#-4-<%#0+#0,#-1!?M8*0@R"-B#+,#9;0123,

,B*0"'91-790” X296&,#-62?*+,':123,,B*0"'91-790 F&0"0 27 !0 F#,X-+1-790*0L:#?%78>RB+ 

(Vekararanta, Vekararinne, Vekarakylä, Vekarakolo) ;01$M*+ Rovaniemi >?<.MG0678A0:6;0

>!"I0 Rovaniemi X29,?LB$62?*+F&0"0 16 !0 @2I**,,&?'+,#9*9B#+%$8&1%$* X291450%B"0

R0K8+)*+"EA#.?=K,C#678X-+1-790F'2;RI$7)KG0H#$4,HE  ,?LB$!":!L$F&0"0 11 !0@2I**,,&?'+,#9

%'42#RQ?<%*+!-'G+ H?*2-<9<1"?#%E:%'42#RQ;0]2N;:@$I-B"+)*+4Z 2003 X29;AI1!-M8*+1?B0%0#$

678F'2;RI,':X-+1-790 JK8+X-+1-790*0L:#?1R?B#07GR$L01"7901!-M8*+1?B0-<R"B#+,'06L,W  %*+%'42#RQ 

>?I";0]2N;:@$IV?E4Z 2004 123,,B*0"'91-7901R?B#07G;AI1"?#R0K8+A'8"X$+HB*%'42#RQH?*2%E:%'42#RQ

1.M8*-B"$,EF,--$,#-1?B0>::$7VNI0&;0%0#$123,1?B0;0-B$JK8+%-I#+X29,?LB$ Lappset Group
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V?,#-"EF'9.:"B# 

@$B$7!"#$>H,HB#+*9B#+$70'9%&!'(-<R"B#+V?)*+,#-"'2V?!-'G+,?#+-<R"B#+

,?LB$678**,,&?'+,#96L,"'0  (,?LB$62?*+) >?<,?LB$678**,,&?'+,#9%*+!-'G+HB*%'42#RQ (,?LB$

!":!L$) X29;AI1!-M8*+1?B0%0#$678@2I;0AB"+]2N;:@$I-B"+ 0*,F#,07G9'+.:"B#@$B$7!"#$>H,HB#+

*9B#+$70'9%&!'()*+V?,#-"'2H'">4--<R"B#+,?LB$62?*+>?<,?LB$!":!L$;0,#-"'2V?1:MG*+HI0

>?<,#-"'2V?!-'G+%L26I#9 ,?LB$62?*+$7,#-.'/0#*9B#+1R30@2IA'2F#,,#-"'2V?1:MG*+HI0>?<,#-

"'2V?!-'G+%L26I#9;01-M8*+1"?#;0,#-HE2H#$,#-1!?M8*0@R"  (p<.001) >-+:7:$M* (p=.014) 1"?#

;0,#-"E8+%E:1$H- (p<.001) 1"?#;0,#-6-+H'":0)#)I#+1279" (p=.002) >?<!<>00H#$-#9,#-

62%*: Movement ABC (p<.001) %B"0;0,?LB$!":!L$$7,#-.'/0#*9B#+1R30@2IA'2;0,#-,-<

X229M2H'"  (p=.015) >-+:7:$M* (p=.008) ,#--I*9?N,4T2 (p=.044) >?<!<>00H#$-#9,#-

62%*: Movement ABC (p<.001)

1$M8*14-79:1679:,#-14?7890>4?+/,#-.'/0#F#,]2N;:@$I-B"+%NB]2N;:@$IV?E ,?LB$

62?*+.'/0# V?,#-62%*:@2I27,"B#;01-M8*+1"?#;0,#-"E8+%E:1$H-  (p=.001) 1$M8*1679:,':,?LB$

!":!L$ >HB,?LB$!":!L$.'/0#,#-,-<X229M2H'"  (p=.006) >?<!<>00H#$-#9,#-62%*: 

Movement ABC (p<.001) @2I$#,,"B#,?LB$62?*+ ,?LB$62?*+9'+%#$#-S.'/0#1"?#,#-

HE2H#$,#-1!?M8*0@R">?<1"?#;0,#-6-+H'")#1279"@2I$#,,"B#,?LB$!":!L$  >$I"B#-<2':!"#$

>H,HB#+9'+@$B$70'9%&!'(6#+%SEHE,3H#$ 

1.M8*678F<R#"B#,#-.'/0#1,E2)KG0;0AB"+1"?#;2 V?,#-62%*:F#,,#-"'2V?1:MG*+

HI0/!-'G+678R0K8+ ,#-"'2V?!-'G+,?#+/!-'G+678%*+ >?<,#-"'2V?!-'G+%L26I#9/!-'G+678%#$678@2IF#,,?LB$

62%*:SN,0&$#14-79:1679:,'0 1"?#;0,#-HE2H#$,#-1!?M8*0@R",-<X229M2H'".'/0#27)KG0;0

AB"+]2N;:@$I-B"+>HB,?':>%2+V?678>9B?+;0]2NR0#"  (p=.006) )O<678V?,#-62%*:,#--I*9

?N,4T2>9B?+;0AB"+]2N;:@$I-B"+ >?<27)KG0;0AB"+]2NR0#" (p=.008)

V?,#-62%*: t-test >?<,#-H-"F%*:>V0V'+,#-,-<F#9A7G;RI1R30"B#,#-62

%*:JG&W %B"0;R(BF<1450,#-62%*:!"#$%#$#-S2I#0,&?'+%N+%L2R-M*!"#$1-3"  (,#-HE2H#$

,#-1!?M8*0@R" ,#-"E8+%E:1$H- ,#-)"I#+"*?1?9Q:*? ,#-:7:$M* ,#-,-<X229M2H'" >?<,#--I*9

?N,4T2) )I*%'+1,H07G%0':%0L0V?,#-"EF'9)*+  Schmidt (1988, 296) 1,789",':V?F#,,#-1.E8$

!"#$1-3";0,#-1!?M8*0@R";06E=6#+1279"678$7HB*!"#$>$B09&)*+F'+R"<>?<!"#$%#$#-S;0

,#-6&JG& ,#-62%*: Movement ABC $7!"#$V'0V"0%N+;0123,A#9 JK8+*#F$7%#1RHL$#F#,>-+

FN+;F ,#-H'G+%$#UE >?<!"#$%0;F678F&1450;0,#-62%*:
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;)AA)?(:+'?)08@./0126+'?)08@+%DE58)"2E68*F1)*)?91?>,+,-%A?5!.%(':FG%A)?

K2O%)?N,.!!1%)*+FIA+/M%JN*:,733)L"<LFCF26%#E

1.  A :;A??*A)?+'/ D$5%L8(1&' 23  (Movement Activity) , EF,--$,#-

1!?M8*0@R"6781R$#<%$,':.'/0#,#->?<U--$A#HE)*+123,678%*2!?I*+,':,#-1!?M8*0@R")'G0.MG0

D#01.M8*4-<X9A0QHB*,#-%B+1%-E$%$--SP#.6#+,?@, X29;RI123,@2I1?B0*E%-<,':,EF,--$P#9;0

%0#$123,1?B0678@2IF'21H-79$%P#.%0#$123,1?B0;RI123,@2I1!?M8*0@R"*9B#+R?#,R?#9X299K2R?',

,#-F'24-<%:,#-OQ%&!'(2I#0,#-1!?M8*0@R")'G0.MG0D#01.M8*%B+1%-E$%$--SP#.6#+,?@,678

F&1450HB*123,4D$"'9 4-<,*:@42I"9,EF,--$,#-1!?M8*0@R"%&!'( 7 ?',CO< !M* (1) ,EF,--$678

$7,#-"E8+6#+H-+-<9<%'G0 (2) ,EF,--$678$7,#-"E8+14?78906E=6#+ (3) ,EF,--$678$7,#--',C#%$2L?)*+

-B#+,#9 (4) ,EF,--$678$7,#-4Z04g#9 (5) ,EF,--$678$7,#-RI*9XR0 (6) ,EF,--$678$7,#-,-<X22 >?< 

(7) ,EF,--$678$7,#-9M21R9792,?I#$10MG*>?<)I*HB*

2. A)?;2FA)?KDE%"#$ (Designation of Area) .MG0678%0#$123,1?B0HI*+$7)0#2 

1R$#<%$1.M8*14a2X*,#%;RI123,4D$"'9@2I1)I#-B"$,#-1?B0*9B#+6'8"SK+X29123,6L,!0$7%E6UE;0,#-

1?B016B#1679$,'0X29@$B1,E2,#-1:7921%792 $7:-E1"O%&R-':;RI123,@2I*:*LB0-B#+,#91.M8*1450,#-

4?N,[T+?',CO<0E%'967827;0,#-**,,&?'+,#9  $76#+1)I#-**,678A'21F01.M8*;RI6#+%'(F-P#9;0

%0#$123,1?B0$7!"#$4?*2P'9 $7,#-1-79+?&2':,#-1)I#SK+,EF,--$1.M8*;RI123,@2I$7X*,#%1)I#-B"$

,EF,--$,#-1!?M8*0@R"67814504-<X9A0QHB*,#-1%-E$%-I#+%$--SP#.6#+,?@,678F&1450%&R-':123,

4D$"'9

3. JN*:,733)L"< (The Use of Thai Wisdom) 1AM8*$X9+U--$A#HE>?<"ES7@69

;0,#-1?B0X29%0#$123,1?B0HI*+*9NB;0:--9#9,#=6781450U--$A#HEX29;AI%E8+>"2?I*$H#$

U--$A#HE 1AB0 HI0@$I %0#$R(I# 10E02E0 6&;RI1,E2-N4>::,#-1?B06781AE(A"0>?<6I#6#9;RI123,

1)I#$#1?B0 X-+1-790R-M*AL$AL0%#$#-SAB"91R?M*H01*+@2I;0,#--B"$$M*,'0.'/0#%0#$123,1?B0

%&R-':123,4D$"'9X29;AI"'%2L6781450$EH-,':123, $7-#!#@$B>.+10I0!"#$4-<R9'2>?<.*1.79+ 

>?<%B+1%-E$;RI123,@2I$7FEH%#U#-O<;0,#-$7%B"0AB"9;0,#-2N>?-',C#%0#$123,1?B0 

4. 4C5A&8%FF'()*,/5FJ2< (Safety) %0#$123,1?B0HI*+!&0K+SK+R?',!"#$

4?*2P'9;0,#-%-I#+>?<,#-HE2H'G+1!-M8*+1?B0%0#$  X299K2H#$)I*,&R02)*+%0#$123,1?B0

4?*2P'9 >?<,#->0<0&"EU7,#-1?B06784?*2P'9,':!-N>?<123, 

5. (:V#A)?+/M% (The Appropriate Use of the Playground) 123,4D$"'91?B0

*E%-<P#9;0%0#$123,1?B06781R$#<%$,':"'9>?<.'/0#,#-X29$7!-NR-M*VNI2N>?,#-1?B01450VNI0&

,#-*:*LB0-B#+,#9>?<!?#9*LB0-B#+,#9,B*0>?<R?'+,#-1?B06L,!-'G+  ;0,#-1?B0*E%-<)*+123,

4D$"'9F<HI*+$7!-NR-M*VNI2N>?,#-1?B0!*91[^#2N1.M8*!"#$4?*2P'9 >?<123,F<HI*+@2I1?B0*E%-<HB*

10M8*+,'0*9B#+0I*9  30 0#67HB*"'0*9B#+0I*9%'42#RQ?<  3 !-'G+ 1.M8*4-<X9A0QHB*,#-.'/0#

%$--SP#.6#+,?@,678F<1450%&R-':123,4D$"'9 >?<$7,EF,--$%-I#+FEH%#U#-O<;0,#-;RI123,@2I

$7%B"0-B"$;0,#-2N>?-',C#%0#$123,1?B0
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6
8

A?5!.%(':FG%A)?(:;2<

!"#$*B*0H'"

!"#$1-3"

!"#$>)3+>-+

>?<!"#$*260

)*+,?I#$10MG*

!"#$!?B*+

>!?B""B*+@"

,#-6-+H'"

.?'+,?I#$10MG*

)#

.?'+,?I#$10MG*

>)0

,EF,--$,#-

1!?M8*0@R"

%&!'(

%$--SP#.6#+,?@,

)*+123,4D$"'9

.?'+,?I#$10MG*
"EU7,#-1?B0

PN$E4T((#@69

,#-F'2,#-

.MG0678

%0#$123,1?B0

PN$E4T((#@69

)I*,&R02

!"#$

4?*2P'9



!""#$  3

(:V#F&+%:%A)?(:;2<

,#-"EF'91-M8*+,#-.'/0#-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$

%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9;AI- N4>::,#-"EF '9>?<.'/0#  (Research and 

Development)  X29$714^#R$#9)*+4-<A#,-678;AI;0,#-"EF'9 !M* 123,4D$"'9678*9NB;0-<::

X-+1-790678$7,#-F'2,#-1-790,#-%*0;0-<2':*0L:#?  ,#-2&10E0,#-"EF'9>:B+1450  2 -<9< !M* 

-<9<678 1 ,#-%-I#+>?<=K,C#!LOP#.)*+-N4>::%0#$123,1?B0PN$E4T((#@691.M8*1%-E$%-I#+

%$--SP#.6#+,?@,)*+123,4D$"'9 -<9<678 2 ,#-62%*:V?)*+,#-1?B0*E%-<;0%0#$123,1?B0

PN$E4T((#@6914-79:1679:,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q678$7HB*%$--SP#.6#+

,?@,)*+123,4D$"'9 JK8+$7)'G0H*0>?<-#9?<1*792;0,#-2&10E0,#-"EF'9X29%-L4@2I2'+>V0P#.678 1
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A?5!F&+%:%A)?(:;2<

(:V#A)? Q/"#$LFC

70

?0<0"#$ 1

A)?1?C)6./0TRAU)'>SJ)K

456?N,.!!1%)*+FIA+/M% 

1) ,&R02*+!Q4-<,*:>?<

-B#+-N4>::%0#$123,1?B0PN$E4T((#

2) H-"F%*:!"#$H-+H#$10MG*R#

X29VNI6-+!LO"L/E F&0"0 9 6B#0

-B#+*+!Q4-<,*:-N4>::%0#$123,1?B0

PN$E4T((#@69>?<>::%0#$123,1?B0

PN$E4T((#@69)'G0HI0

*+!Q4-<,*:-N4>::%0#$123,1?B0

PN$E4T((#@69 4-<,*:2I"9 

5 *+!Q4-<,*:

4) )*-':,#-.EF#-O#F-E9U--$

,#-"EF'9;0!0.-I*$1%0*

X!-+-B#+"E69#0E.0UQ4-<,*:

1!-M8*+$M*"EF'9678@2IVB#0,#--':-*+

F#,!O<,--$,#-.EF#-O#

F-E9U--$,#-"EF'9;0!0

5) 2&10E0,#-,B*%-I#+H#$>::

%0#$123,1?B0PN$E4T((#@69 

(HI0>::)

%0#$123,1?B0PN$E4T((#@69 (HI0>::)

678;AI;0,#-62%*:V?)*+,#-1?B0

;0-<9<678 2

?0<0"#$ 2

A)?"F15!Q/456A)?+/M%

5:1?0G%1%)*+FIA+/M%W

,#-"EF'91AE+62?*+ Quasi-experimental design

,?LB$!":!L$ 1?B0;0%0#$123,1?B0

678HE2H'G+1!-M8*+1?B0*10*,4-<%+!Q

,?LB$62?*+ 1?B0;0%0#$123,1?B0

PN$E4T((#@69 (HI0>::)

2&10E0,#-62?*+-<9<1"?# 8 %'42#RQ X29;RI,?LB$H'"*9B#+1?B0*E%-<;0

%0#$123,1?B0)*+,?LB$H'"1*+"'0?< 30 0#67 %'42#RQ?< 5 "'0

62%*:%$--SP#.6#+,?@, 7 -#9,#-62%*: 3 AB"+1"?# !M*

,B*0,#-62?*+, R?'+,#-62?*+%'42#RQ678 4>?<R?'+,#-62?*+%'42#RQ678 8

"E1!-#<RQV?,#-62?*+

3) **,>::%0#$123,1?B0PN$E4T((#

@69 ()'G0HI0) >?<H-"F%*:!"#$H-+

H#$10MG*R#X29VNI6-+!LO"L/EAL212E$

>::%0#$123,1?B0PN$E4T((#@69 

(HI0>::) 4-<,*:2I"9 7 -#9,#-

,EF,--$,#-1?B0



42E%=5%A)?F&+%:%A)?(:;2<

?0<0"#$ 1 A)?1?C)6./0TRAU)'>SJ)K456?N,.!!1%)*+FIA+/M%JN*:,733)

L"<+KD$5+1?:*1?C)61*??9J)K")6A/LA456+FIA,B*(2< *#?)</0+5#<FF26%#E

1) A&8%F56'@,?0A5!./0?M)6?N,.!!1%)*+FIA+/M%JN*:,733)L"<;)A

A)?TRAU)+5A1)?

=K,C#)I*$N? -#9?<1*792)*+10MG*R# >0"!E2>?<6]Cf76781,789")I*+,':%0#$123,

1?B0PN$E4T((#@69 .'/0#,#-)*+123,4D$"'9 R?',%NH-,#-=K,C#4D$"'9 ..=.2546 R?',,#-

1!?M8*0@R")'G0.MG0D#0 %$--SP#.6#+,?@, >?<+#0"EF'9*M80W 6781,789")I*+F0@2I-B#+*+!Q4-<,*:

-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9 

H-"F%*:!"#$!-*:!?L$)*+-B#+*+!Q4-<,*:-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*

1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9X29VNI"EF'9@2I)*!"#$!E21R30F#,6784-K,C#>?<

VNI6-+!LO"L/E

 2) =?(;15!'()*=?6=)*+%DE58)45656'@,?0A5!?N,.!!1%)*+FIA+/M%

JN*:,733)L"< PF<QNC"?6'>S(>O: ;&%(% 9 "M)%

 2.1 VNI"EF'96&,#-,&R02-#9AM8*VNI6-+!LO"L/EX29>:B+,?LB$VNI6-+!LO"L/E**,1450 

3 2I#0 !M* 2I#0%$--SP#.6#+,?@,>?<,#-1!?M8*0@R")'G0.MG0D#0 2I#0.'/0#,#->?<.]HE,--$

,#-1?B0)*+123,4D$"'9 >?<2I#0,#-**,>::>?<!"#$4?*2P'9%0#$123,1?B0 F&0"02I#0?< 

3 6B#0 -"$ 9 6B#0 (P#!V0", ,) JK8+$7-#9?<1*792!LO%$:'HE 2'+07G

!LO?',CO<2I#0%$--SP#.6#+,?@,>?<,#-1!?M8*0@R")'G0.MG0D#0

VNI6-+!LO"L/E2I#0%$--SP#.6#+,?@,>?<,#-1!?M8*0@R")'G0.MG0D#00'G0HI*+$7

!LO%$:'HE;0)I*;2)I*R0K8+2'+HB*@407G

1. 1450VNI678F:,#-=K,C#!-L=#%H-Q2LCf7:'OkEH %#)#"EA#.?=K,C# R-M*%#)# 

"EA#*M80W 6781,789")I*+ >?<$7!"#$1A789"A#(1,789",':,#-62%*:%$--SP#.6#+,?@,>?< 

,#-1!?M8*0@R")'G0.GM0D#0@$B0I*9,"B# 5 4Z R-M*

2. 1450VNI678F:,#-=K,C#!-L=#%H-Q$R#:'OkEH %#)#"EA#.?=K,C# R-M*%#)#"EA#

*M80W 6781,789")I*+ >?<$7H&>R0B+6#+"EA#,#-@$BH8&,"B#-*+=#%H-#F#-9Q >?<$7!"#$1A789"A#(1,789"

,':,#-62%*:%$--SP#.6#+,?@,>?<,#-1!?M8*0@R")'G0.GM0D#0@$B0I*9,"B# 5 4Z R-M*

3. 1450VNI678F:,#-=K,C#!-L=#%H-Q$R#:'OkEH %#)#"EA#.?=K,C# R-M*%#)#"EA#

*M80W 6781,789")I*+ >?<$7>?<$74-<%:,#-1,789",':,#-1-790,#-%*0.?=K,C#%&R-':123,4D$"'9@$B

0I*9,"B# 10 4Z 

 !LO?',CO<2I#0.'/0#,#->?<.]HE,--$,#-1?B0)*+123,4D$"'9

1. 1450VNI678F:,#-=K,C#!-L=#%H-Q2LCf7:'OkEH  %#)#,#-=K,C#4D$"'9  R-M*

%#)#"EA#*M80W 6781,789")I*+,':.'/0#,#->?<.]HE,--$,#-1?B0)*+123,4D$"'9  >?<$7!"#$

1A789"A#(1,789",':.'/0#,#->?<.]HE,--$,#-1?B0)*+123,4D$"'9 0I*9,"B# 5 4Z R-M*
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2. 1450VNI678F:,#-=K,C#!-L=#%H-Q$R#:'OkEH  %#)#,#-=K,C#4D$"'9  R-M*

%#)#"EA#*M80W 6781,789")I*+,':.'/0#,#->?<.]HE,--$,#-1?B0)*+123,4D$"'9 >?<$7H&>R0B+6#+

"EA#,#-@$BH8&,"B#-*+=#%H-#F#-9Q >?<$7!"#$1A789"A#(1,789",':.'/0#,#->?<.]HE,--$,#-

1?B0)*+123,4D$"'9 @$I0I*9,"B# 5 4Z R-M*

3. 1450VNI678F:,#-=K,C#!-L=#%H-Q$R#:'OkEH  %#)#,#-=K,C#4D$"'9  R-M*

%#)#" EA#* M80W  6781, 789") I*+, ':. '/0#,#->?<.]H E,--$,#-1? B0)*+12 3,4D$" '9  >?<$ 7

4-<%:,#-OQ2I#0,#-1-790,#-%*0%&R-':123,4D$"'9@$B0I*9,"B# 10 4Z 

 !LO?',CO<2I#0,#-**,>::>?<!"#$4?*2P'9%0#$123,1?B0

1. 1450VNI678F:,#-=K,C#%S#4TH9,--$=#%H-Q$R#:'OkEH  R-M*%#)#6781,789")I*+

678$ 7!"#$1A789"A#(2I#0,#-**,>::.MG06786781,789")I*+,':,#-1?B0,?#+>FI+)*+123,  >?<$7

4-<%:,#-OQ;0,#-**,>::.MG06786781,789")I*+,':,#-1?B0,?#+>FI+)*+123,@$B0I*9,"B# 5 4Z R-M*

2. 1450VNI678F:,#-=K,C#@$B0I*9,"B#$R#:'OkEH  678$7!"#$1A789"A#(2I#0,#-

**,>::.MG06786781,789")I*+,':,#-1?B0,?#+>FI+)*+123,  R-M*$74-<%:,#-OQ2I#0,#-H-"F%*:

!"#$4?*2P'9)*+%0#$123,1?B0@$B0I*9,"B# 5 4Z R-M*

3. 1450VNI678*9NB;0R0B"9+#06781,789")I*+>?<$7H&>R0B+X29H-+,':,#-!":!L$

!LOP#.>?<$#H-D#0!"#$4?*2P'9)*+1!-M8*+1?B0%0#$>?<,#-:&-L+-',C#1!-M8*+1?B0%0#$ 

>?<$74-<%:,#-OQ@$BH&,"B#  5 4Z

 2.2 VNI"EF'90&-B#+*+!Q4-<,*:-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*

1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9$#%-I#+1450>::%*:S#$$#H-#%B"04-<$#O!B# 

3 *'02':!<>00 !M*1R302I"9 @$B>0B;F >?<@$B1R302I"9 >?<%B"0)I*1%0*>0<67814504?#914a2 >?I"

0&@4;RIVNI6-+!LO"L/E.EF#-O#1.M8*R#!B#2'A07!"#$%*2!?I*+)*+VNI6-+!LO"L/E>HB?<6B#0  

(>::%*:S#$;0P#!V0", J) VNI6-+!LO"L/EF<4-<1$E010MG*R#>?<H-"F%*:!"#$!-*:!?L$

.-I*$6'G+;RI)I*1%0*>0<;0,#-4-':4-L+ F#,0'G0"E1!-#<RQV?,#-4-<1$E0X29,#-R#!B#2'A07"'2

!"#$%*2!?I*+ (IOC) ;AI"EU7,#-)*+ Rovinelli and Hambleton (1977) >?I"FK+0&$#4-':4-L+

>,I@)H#$!"#$!E21R30>?<)I*1%0*>0<)*+VNI6-+!LO"L/EF0@2I*+!Q4-<,*:-N4>::%0#$ 123,1?B0

X29;AIPN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9 (V?,#-4-<1$E0!LOP#.

1!-M8*+$M*"EF'9 P#!V0", !)

 3) 55A.!!1%)*+FIA+/M%JN*:,733)L"<./0=?(;15!'()*=?6=)*+%DE58)

4561%)*+FIA+/M%JN*:,733)L"<PF<QNC"?6'>S(>O: ;&%(% 9 "M)%

VNI"EF'90&*+!Q4-<,*:-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+

%$--SP#.6#+,?@,)*+123,4D$"'9678VB#0,#-.EF#-O#F#,VNI6-+!LO"L/E@4;AI1450R?',,#-;0

,#-2&10E0,#-**,>::%0#$123,1?B0PN$E4T((#@69 X29;0)'G007G6'G+VNI"EF'9 %S#40E,VNI**,>:: 

>?<X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-76781450D#0;0,#-"EF'9!-'G+07GF<HI*+

6&+#0-B"$,'01.M8*;RI@2I>::-B#+)*+%0#$123,1?B0PN$E4T((#@696781R$#<%$,':X-+1-7901$M8*@2I

-B#+>::%0#$123,1?B0PN$E4T((#@69>?I"FK+0&@4H-"F%*:1AE+!LOP#.2I#0!"#$H-+1AE+10MG*R#  

(>::%*:S#$;0P#!V0", o) X29,#-H-"F%*:R#!B#2'A07!"#$%*2!?I*+  (IOC Index of 
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Congruence) )*+,#-4-<1$E0X29,?LB$VNI6-+!LO"L/EAL212E$ F#,0'G06&,#-4-':4-L+>::%0#$123,

1?B0PN$E4T((#@69H#$)I*1%0*>0<)*+VNI6-+!LO"L/EF0@2I>::%0#$123,1?B0PN$E4T((#@69 (HI0>::) 

678F<0&@4;AI;0,#-%-I#+F-E+ (V?,#-4-<1$E0!LOP#.1!-M8*+$M*"EF'9 P#!V0", !)

4) 45K:;)?S);?:<V??*A)?(:;2<

9M80X!-+-B#+"E69#0E.0UQ>?<1!-M8*+$M*"EF'9678VB#0,#-4-<1$E0F#,VNI6-+!LO"Lp/E

.-I*$>::%0#$123,1?B0PN$E4T((#@69 (HI0>::) 678;AI;0,#-,B*%-I#+F-E+HB*!O<,--$,#-

.EF#-O#F-E9U--$,#-"EF'9;0!0 ,?LB$%R%S#:'0 AL2678 1 FLb#?+,-OQ$R#"E69#?'9 (1*,%#-,#-

VB#0,#-.EF#-O#F-E9U--$,#-"EF'9 P#!V0", F)

5) 1?C)61%)*+FIA+/M%

 2&10E0,#-%-I#+%0#$123,1?B0PN$E4T((#@69  (HI0>::) H#$>::678VB#0,#-

.EF#-O#F-E9U--$,#-"EF'9;0!0>?<62%*:!"#$4?*2P'9H#$)I*,&R02$#H-D#0X29;RI

"E=",-VNIA&0#(,#-1450VNIH-"F%*:)'G0%L26I#9,B*0,#-;AI+#0F-E+>?<H-"F%*:X29;AI  “>::!'2

,-*+!"#$1%789+%0#$123,1?B0”  678.'/0#)KG0X29 “=N09Q"EF'91.M8*%-I#+1%-E$!"#$4?*2P'9>?<

4^*+,'0,#-:#21F3:;0123,” P#!"EA#,L$#-1"A=#%H-Q X-+.9#:#?-#$#UE427 (P#!V0", () X29

%0#$123,1?B0678VNI"EF'9.'/0#)KG0HI*+VB#01,OkQ%0#$123,1?B04?*2P'9!M*@2I!<>00$#,,"B#  

28+®®®® !<>00)KG0@4  (>0"6#+;0,#-**,>::>?<)'G0H*0,#-%-I#+%0#$12 3,1? B0

PN$E4T((#@69 P#!V0", +) 

?0<0"#$ 2 A)?"F15!Q/456A)?+/M%5:1?0G%1%)*+FIA+/M%CJN*:,733)L"<

+,?#<!+"#<!A2!1%)*+FIA+/M%"#$=:F=2E6+'?D$56+/M%5+%A,?016'@"#$*#=M51*??9J)K")6A/LA

456+FIA,B*(2< 

,?0H)A?

,?LB$4-<A#,-678;AI;0,#-"EF'9!-'G+07G1450123,4D$"'9678$7*#9L-<R"B#+ 5-6 4Z 

A/>M*=2(5<M)6

VNI"EF'9;AI"EU7,#-1?M*,>::1\.#<1F#<F+ (Purposive selection) 14500',1-790A'G0

*0L:#? 3 (*#9L-<R"B#+ 5-6 4Z) F#,X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 F#,

RI*+1-790A'G0*0L:#? 3 678$76'G+R$2 2 RI*+1-790 2'+07G RI*+*0L:#? 3/1 F&0"0 21 !0 (A#9 11 !0 

R(E+ 10 !0) >?<RI*+*0L:#? 3/2 F&0"0 21 !0 (A#9 11 !0 R(E+ 10 !0) -"$6'G+%EG0 42 !0 

X29F&0"0,?LB$H'"*9B#+6784-#,Y!M*,?LB$H'"*9B#+678VB#01,OkQ,#-!'21)I#>?<**,>?I" 

)'G0H*0,#-HE2HB*,?LB$H'"*9B#+$72'+07G

1. VNI"EF'9@2I4-<%#0+#0)*!"#$-B"$$M*F#,6#+X-+1-79016=:#?"'2,&>.+  

(*L2$.E69#,-) ;0,#-)*;AI.MG0678)*+X-+1-790;0,#-.'/0#%0#$123,1?B0%&R-':123,4D$"'91.M8*

1450D#0,#-62?*+ >?<)*!"#$-B"$$M*,':6#+X-+1-790>?<VNI4,!-*+)*+123,0',1-790A'G0*0L:#? 

3 X29)*;RI!O<!-L=#%H-Q FLb#?+,-OQ$R#"E69#?'9 **,R0'+%M*)*!"#$-B"$$M*;0,#-1,3:

)I*$N?"EF'9>?<62?*+;AI1!-M8*+$M*"EF'9 (R0'+%M*)*!"#$-B"$$M*;0,#-"EF'9 P#!V0", ))
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2. HE2HB*4-<%#0+#0.-I*$9M80R0'+%M*)*!"#$-B"$$M*`  SK+VNI*&0"9,#-

X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-)

3. %B+F2R$#91AE(1)I#-B"$,#-"EF'9>?<!NB$M*,#-1)I#-B"$"EF'9.-I*$>0:R0'+%M*

>%2+!"#$9E09*$1)I#-B"$,#-"EF'9;RI,':VNI4,!-*+0',1-790A'G0*0L:#? 3 X29)*;RI6#+X-+1-790

16=:#?"'2,&>.+ (*L2$.E69#,-) AB"94-<%#0+#0;0,#-%B+>?<-':F2R$#9H*:-': 

,#-@2I$#JK8+,?LB$H'"*9B#+;0,#-"EF'9$71,OkQ,#-!'21)I#>?<1,OkQ,#-!'2**,2'+07G

1,OkQ,#-!'21)I#

1. 14500',1-790A'G0*0L:#? 3 F#,X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) 

F'+R"'2A?:L-7

2. $7*#9L-<R"B#+ 5-6 4Z 

3. HI*+@$B$7)I*RI#$6#+%L)P#.;0,#-1?B0)*+123,

4. ,?LB$H'"*9B#+F<1)I#-B"$X4->,-$,#-1?B0)*+VNI"EF'9R-M*@$B>?I">HB!"#$

%$'!-;F)*+VNI4,!-*+ >?<1$M8*1)I#-B"$,#-"EF'9>?I"R#,VNI4,!-*+HI*+,#-4YE1%U@$B;RI:LH-R?#0

)*+6B#01)I#-B"$,#-"EF'9HB*@4,3%#$#-S9,1?E,@2I6'067X29@$B$7)I*VN,$'2>HB*9B#+@-

1,OkQ,#-!'2**,

1. VNI1)I#-B"$"EF'91,E21RHL%L2"E%'96786&;RI@$B%#$#-S1)I#-B"$,#-62?*+HB*@2I 1AB0 

1,E2,#-:#21F3:-L0>-+F#,*L:'HE1RHL;0A7"EH4-<F&"'0 1450HI0

2. VNI1)I#-B"$"EF'96781)I#-B"$X4->,-$,#-1?B0@$BSK+ 80 % !M*@$BSK+ 32 !-'G+ F#,

6'G+R$2 40 !-'G+ VNI"EF'9F<@$B0&V?,#-62%*:%$--SP#.6#+,?@,0'G0$#"E1!-#<RQ  X29!-N4-<F&

A'G0F<1450VNI:'06K,)I*$N??+,#-1)I#-B"$,#-1?B0;0 “>:::'06K,,#-1?B0;0>HB?<!-'G+”

 %&R-':,#-!'21?M*,,?LB$H'"*9B#+1)I#%NB,#-"EF'9  VNI"EF'9;AI"EU7,#-%LB$,?LB$H'"*9B#+

*9B#++B#9 (Simple Random Sampling) 2I"9"EU7,#-F':\?#,>:B+RI*+1-790A'G0*0L:#? 3 F&0"0 2 

RI*+ )*+X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 X29F':\?#,RI*+R0K8+1450 ,?LB$

62?*+@2I1?B0,':%0#$123,1?B0PN$E4T((#@69 (HI0>::) 678VNI"EF'9.'/0#)KG0 %B"0*7,RI*+1450 ,?LB$

!":!L$@2I1?B0,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q678$7*9NB12E$)*+X-+1-790
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+'?D$56*D5"#$GHCG%A)?(:;2<

1. %0#$123,1?B0PN$E4T((#@69 (HI0>::) >?<%0#$123,1?B0678HE2H'G+1!-M8*+1?B0

*10,4-<%+!Q O X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 

  P#.678 16 %0#$123,1?B0PN$E4T((#@69 

  (HI0>::)  4-<,*:2I"9 

   1) ?#01H-79$!"#$.-I*$  

   2) !#06-+H'"  

   3) R?:R?7,  

   4) >6B0,-<X22 

   5) 4Z04g#9  

   6) -#"XR0 

   7) H#,-<X22

  P#.678 17 %0#$123,1?B0678HE2H'G+1!-M8*+1?B0 

  *10,4-<%+!Q 4-<,*:2I"9

   1) -#+?M80 2 -#+

   2) AE+AI#6780'8+12789" 2 678

   3) -#"XR0>::RB"+ 1 AL2

   4) :'0@21,?79"

   5) 6#+?#24Z04g#9

 

2. X4->,-$,#-1?B0;0%0#$123,1?B0 (H#-#+678 5 >?< 6)

H#-#+678 5 "EU72&10E0,#-62?*+ (>60AB"+,EF,--$,?#+>FI+;0H#-#+1-7904-<F&"'0)

AB"+1"?#

X4->,-$,#-1?B0-<9<1"?# 8 %'42#RQ 

!-'G+

678 1

F'06-Q-=L,-Q (10.30-11.00 0.)

(-<9<1"?# 4 %'42#RQ)

!-'G+

678 2

F'06-Q-=L,-Q (10.30-11.00 0.)

(-<9<1"?# 4 %'42#RQ)

!-'G+

678 3

,?LB$!":!L$

1?B0,':%0#$123,1?B0 

>::!-M8*+1?B0-"$AEG0

P
re

-t
e

s
t 
%$

--
SP

#.
6
#+
,?

@, 1? B0*E%-<H#$"EU 7,#-1?B0)*+

>HB?<1!-M8*+1?B0 30 0#67HB*"'0 

%'42#RQ?< 5 "'0

M
id

-t
e

s
t 
%$

--
SP

#.
6
#+
,?

@, 1? B0*E%-<H#$"EU 7,#-1?B0)*+

>HB?<1!-M8*+1?B0 30 0#67HB*"'0 

%'42#RQ?< 5 "'0

P
o

s
t-

te
s
t 
%$

--
SP

#.
6
#+
,?

@,

,?LB$62?*+

1?B0,':%0#$123,1?B0

PN$E4T((#@69

1?B0*E%-<H#$"EU 7,#-1?B0)*+

>HB?<1!-M8*+1?B0 30 0#67HB*"'0 

%'42#RQ?< 5 "'0

1?B0*E%-<H#$"EU 7,#-1?B0)*+

>HB?<1!-M8*+1?B0 -<9<1"?# 30 

0#67HB*"'0 %'42#RQ?< 5 "'0
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H#-#+678 6 H#-#+1-7904-<F&"'0)*+0',1-790A'G0*0L:#?  3 X-+1-79016=:#?"'2,&>.+    

(*L2$.E69#,-) F'+R"'2A?:L-7
7

.3
0

-8
.0

0
0

. 

8
.0

0
-1

0
.3

0
0

.

1
0

.3
0

-1
1

.0
0
0

.

1
1

.0
0

-1
2

.0
0
0

.

1
2

.0
0

-1
4

.0
0
0

.

1
4

.0
0

-1
4

.3
0
0

.

1
4

.3
0

-1
5

.3
0
0

.

1
5
.3

0
 0

. 
14
50
H
I0
@4

1!#-.

U+A#HE

%"2$0HQ 

%#-<9#$

1AI#

,EF,--$

,?#+>FI+

-':

4-<6#0

*#R#-

,?#+"'0

0*0.',

VB*0

2M8$0$ , EF,--$1,$,#-= K,C# 

(P#9;0RI*+1-790) 1AB0 1?B0

HB*P#. 4Te02E00G&$'0 "#2-N4 

1?B0:6:#6%$$HE `?`

,?'::I#0

A)?+/M%5:1?0 ;0,#-"EF'9!-'G+07G !M* ,#-1?B0P#9;0%0#$123,1?B0,?#+>FI+,':1!-M8*+1?B0%0#$

>HB?<-#9,#-H#$"EU7,#-1?B0678SN,HI*+4?*2P'9X29@$B,&R02?&2':,#-1?B0,B*0R-M*R?'+  @$B

,&R02-<9<1"?#;0,#-1-E8$HI01?B0>?<R9L21?B0 >?<4-E$#O,#-1?B0)*+1!-M8*+1?B0>HB?<-#9,#-  

F<1450,#-1?B0H#$!"#$%0;F>?<!"#$A*:)*+VNI1?B0;0)O<0'G0 JK8+F<$7!-NR-M*VNI2N>?,#-1?B0

!*91[#̂%'+1,H,#-OQ-B"$2I"9 1.-#<,#-,&R02?&2':,#-1?B0 -<9<1"?#;0,#-1?B0 >?<4-E$#O

;0,#-1?B0F<6&;RIVE2@4F#,U--$A#HE)*+ “,#-1?B0” JK8+1,E2F#,!"#$%$'!-;F1H3$;FX29123,1450

VNI1?M*,1*+"B#F<1?B0R-M*@$B1?B0 R-M*F<1?B00#016B#@- >HB1.M8*;RI,#-"EF'9$7!"#$!?#21!?M8*00I*9

678%L2VNI"EF'9@2I,&R02-<9<1"?#-"$;0,#-1?B0*E%-<)*+A/>M*"F/56./0A/>M*'(!'>*;RI$7-<9<

1"?#16B#,'0 !M* 30 0#67HB*"'0  

3. >::62%*:%$--SP#.6#+,?@,)*+123,4D$"'9 F&0"0 7 -#9,#->?<

>:::'06K,%$--SP#.6#+,?@, $7-#9?<1*7922'+07G

1) 0'8++*H'"@4)I#+R0I# (Sit and reach) ;AI"'2!"#$*B*0H'")*+,?I#$10MG*R?'+

2) ?L,0'8+ 30 "E0#67 (Sit-ups) ;AI"'2!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG* 

    R?'+

3) "E8+1-3" 20 1$H- (20 meters dash) ;AI"'2!"#$1-3"

4) 9M0,-<X22@,? (Standing broad jump) ;AI"'2.?'+)*+,?I#$10MG*)#

5) "E8+1,3:)*+ 3 FL2 (Three objects shuttle run) ;AI"'2!"#$!?B*+>!?B""B*+@"

6) )"I#+?N,:*?@,? (Throw a ball for distance) ;AI"'2.?'+)*+,?I#$10MG*>)0

7) 9M06-+H'")#1279":06B*0@$I (Balancing on wood piece) "'2,#-6-+H'"

 JK8+>::62%*:%$--SP#.6#+,?@,)*+123,4D$"'9-#9,#-678 1-6 $#F#,

>::62%*:%$--SP#.6#+,?@,)*+Kasesetsart motor fitness test >?<-#9,#-678 7 $#F#,

>::62%*:%$--SP#.6#+,?@,)*+%&0',+#0!O<,--$,#-,#-4-<S$=K,C#>RB+A#HE X29

6'G+R$21450>::62%*:%$--SP#.6#+,?@,678%-I#+)KG01.M8*;AI62%*:%$--SP#6.#+,?@,)*+

123,4D$"'9X291\.#<  6L,-#9,#-VB#0,#-H-"F%*:!LOP#.)*+1!-M8*+$M*;0>+B)*+!"#$  
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1AM8*$'80(Reliability) !B#!"#$H-+ (Validity) !B#!"#$$74-0'9 (Objectivity) >?<6L,-#9,#-F<$7

,#-62%*:!"#$$70'9%&!'(678-<2': .05   (-#9?<1*792>?<"EU7,#-2&10E0,#-62%*:%$--SP#.

6#+,?@, P#!V0", \) 

4. 1!-M8*+$M*,&,':,#-62?*+ “>:::'06K,,#-1?B0;0>HB?<!-'G+” (P#!V0", A)

(:V#F&+%:%A)?"F/56./0A)?+AI!?(*?(*4C5*N/

;0-<9<678 2 07GVNI"EF'91?M*,;AI-<1:79:"EU7"EF'91AE+62?*+>:: Quasi-Experimental 

Designs 1.M8*;AI62%*:%$$LHED#0678"B# P#9R?'+,#-62?*+123,4D$"'9678@2I1?B0*E%-<;0%0#$123,

1?B0PN$E4T((#@69F<$7%$--SP#.6#+,?@,%N+,"B#123,4D$"'9678@2I1?B0*E%-<,':%0#$123,1?B0678

HE2H'G+1!-M8*+1?B0*10,4-<%+!Q  X29>::>V0,#-62?*+$7?',CO<2'+07G 

C O1 X1 O2 X1 O3

E O1 X2 O2 X2 O3

C !M* ,?BL$!":!L$

E !M* ,?LB$62?*+

O1 !M* ,#-62%*:%$--SP#.6#+,?@,,B*0,#-62?*+

O2 !M* ,#-62%*:%$--SP#.6#+,?@,R?'+,#-62?*+ 4 %'42#RQ

O3 !M* ,#-62%*:%$--SP#.6#+,?@,R?'+,#-62?*+ 8 %'42#RQ

X1 !M* ,#-1?B0*E%-<,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q

X2 !M*  ,#-1?B0*E%-<,':%0#$123,1?B0PN$E4T((#@69 (HI0>::)

2&10E0,#-62?*+1450-<9<1"?# 8 %'42#RQ %'42#RQ?< 5 "'0 "'0?< 30 0#67 JK8+

6'G+%*+,?LB$07GF<@2I1?B0;0AB"+1"?#1279",'0H#$H#-#+,EF,--$,?#+>FI+)*+X-+1-790  !M* 1"?# 

10:30-11:00 0. X29,?LB$!":!L$@2I1?B0*E%-<;0%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q 

,?LB$62?*+@2I1? B0*E%-<;0%0#$12 3,1? B0PN$ E4 T((#@69  (HI0>:: ) >?<62,#-62%*:

%$--SP#.6#+,?@, 7 -#9,#- 3 AB"+1"?# !M* ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<

,#-62?*+%'42#RQ678 8 

 6'G+07G1.M8*1450,#-!":!L$,#-4014de*0)*+6'G+%*+,?LB$ P#9R?'+1?B0;0%0#$123,

1?B0)*+,?LB$H01*+;0>HB?<"'0>?I" VNI"EF'9@2I4-<%#0,':6#+X-+1-79016=:#?"'2,&>.+  (*L2$

.E69#,-) F'+R"'2A?:L-7 AB"9;RIA'8"X$+,EF,--$1,$,#-=K,C#;0>HB?<"'0;RI123,@2I1?B0*E%-<*9NB;0

RI*+1-790)*+H0F0,"B#VNI4,!-*+F<$#-':,?'::I#0 JK8+F<6&;RI123,6'G+%*+,?LB$@2I1?B0;0%0#$

123,1?B0;04-E$#O67816B#1679$,'0>?<@$B$7,#-%?':%0#$123,1?B0,'0-<R"B#+,?LB$
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A)?(:+'?)08@4C5*N/

VNI"EF'90&)I*$N?678@2I$#"E1!-#<RQ2'+07G

1. ,#-"E1!-#<RQR#!"#$%*2!?I*+)*+!"#$!E21R30F#,VNI6-+!LO"L/E  >::

$#H-#%B"04-<$#O!B# 3 *'02':!<>00 ;AI!B#-I*9?< >?<!"#$S781.M8*R#!B#2'A07!"#$%*2!?I*+

 %&R-':,#-H'2%E01.M8*9*$-':"B#  *+!Q4-<,*:-N4>::%0#$123,1?B0X29;AI

PN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9  >?<%0#$123,1?B0PN$E4T((#

@69 (HI0>::) O X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 1450@4H#$10MG*R#

>?<FL24-<%+!Q)*+*+!Q4-<,*:-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+

%$--SP#.6#+,?@,)*+123,4D$"'9 "B#$7!"#$%*2!?I*+,'0;0!"#$1R30)*+VNI6-+!LO"L/ER-M*@$B

0'G0 $71,OkQ,#-H'2%E0!"#$%*2!?I*+)*+)I*!&S#$,':10MG*R#/FL24-<%+!Q 2'+07G SI#!B#2'A07!"#$

%*2!?I*+ (IOC) $7-<2':$#,,"B# 0.50 )KG0@4 SM*"B#)I*!&S#$0'G0"'2@2I%*2!?I*+,':10MG*R#>?<

"'HSL4-<%+!Q;0-#9,#-*+!Q4-<,*:0'G0 ("--O7 >,$1,HL, 2549) >?<$7!"#$%&!'(SN,HI*+ 

1R$#<%$HB*,#-0&@4;AI;0,#-%-I#+HI0>::)*+%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$

%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9HB*@4

R$#91RHL IOC = qR N!

R !M*V?HB#+-<R"B#+F&0"0VNI6-+!LO"L/E678.EF#-O#1R302I"9,':@$B1R302I"9

N !M*F&0"0VNI6-+!LO"L/E6'G+R$2

2. "E1!-#<RQ!B#1\?789 ( #x ) >?<%B"01:789+1:0$#H-D#0 (S.D.) >?<14-79:

1679:%$--SP#.6#+,?@,,B*0,#-62?*+  (Pre-test) -<R"B#+,?LB$2I"9,#-62%*:%SEHE!B#678 

(Independent t-test) 678-<2':0'9%&!'(6#+%SEHE678-<2': .05 

3. "E1!-#<RQ!B#1\?789 ( #x ) >?<%B"01:789+1:0$#H-D#0 (S.D.) >?<14-79:1679:

%$--SP#.6#+,?@,,B*0,#-62?*+ (Pre-test) R?'+,#-62?*+%'42#RQ678 4 (Mid-test) >?<R?'+,#-

62?*+%'42#RQ678 8 (Post-test) -<R"B#+,?LB$2I"9,#-62%*:%SEHE!B#678 (Independent t-test)  678-<2': 

0'9%&!'(6#+%SEHE678-<2': .05

4. "E1!-#<RQ!B#1\?789 ( #x ) >?<%B"01:789+1:0$#H-D#0 (S.D.) >?<14-7:1679:

%$--SP#.6#+,?@,P#9;0,?LB$6'G+%*+ ;0,#-,B*0,#-62?*+ (Pre-test) R?'+,#-62?*+%'42#RQ678 4 

(Mid-test) >?<R?'+,#-62?*+%'42#RQ678 8 (Post-test) 2I"9,#-"E1!-#<RQ!"#$>4-4-"06#+1279" 

A0E2"'2JG& (One-way Analysis of Variance with Repeated Measures) 678-<2':0'9%&!'(6#+%SEHE678

-<2': .05
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!""#$  4

Q/A)?(:+'?)08@4C5*N/

V?,#-14-79:1679:%$--SP#.6#+,?@,-<R"B#+,?LB$!":!L$P#9R?'+,#-1?B0;0

%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q,':,?LB$62?*+P#9R?'+,#-1?B0*E%-<;0%0#$  

123,1?B0PN$E4T((#@69 (HI0>::) O X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7

;0%B"007GVNI"EF'9@2IF'2?&2':,#-0&1%0*V?,#-"E1!-#<RQ)I*$N?;0-N4)*+>V0PN$E 

H#-#+,#-"E1!-#<RQ)I*$N?4-<,*:!"#$1-79+ 2'+HB*@407G

1. )I*$N?1:MG*+HI0)*+,?LB$!":!L$>?<,?LB$62?*+

2. ,#-62%*:!"#$>H,HB#+)*+%$--SP#.6#+,?@,1.M8*,&R021%I0.MG0D#0  

(Baseline) ,B*0,#-62?*+6'G+ 7 -#9,#-62%*:-<R"B#+,?LB$!":!L$,':

,?LB$62?*+

3. ,#-62%*:!"#$>H,HB#+)*+%$--SP#.6#+,?@,>HB?<-#9,#-62%*:

,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 

-<R"B#+,?LB$>?<P#9;0,?LB$)*+!":!L$>?<,?LB$62?*+ 

4. %-L4P#.-"$)*+%$--SP#.6#+,?@,67814?7890>4?+@4P#9R?'+,#-1?B0,':

%0#$123,1?B0)*+,?LB$!":!L$>?<,?LB$62?*+
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1.  4C5*N/+!DE56=C%456A/>M*'(!'>*./0A/>M*"F/56

>V0PN$E678 1 >%2+!B#1\?789)*+0G&R0',H'" %B"0%N+ >?<*#9L)*+,?LB$!":!L$>?<,?LB$62?*+

H#-#+678 7 !B#1\?789>?<%B"01:789+1:0$#H-D#0)*+)I*$N?1:MG*+HI0@2I>,B 0G&R0',H'" %B"0%N+

 >?<*#9L)*+,?LB$!":!L$>?<,?LB$62?*+ JK8+14500',1-790A'G0*0L:#? 3 X-+1-790

16=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7

-#9,#-

,?LB$!":!L$

n=21

,?LB$62?*+

n=21

(A#9 11 !0, R(E+ 10 !0) (A#9 11 !0, R(E+ 10 !0)

#x SD. #x SD.

1. 0G&R0',H'" (,EX?,-'$) 18.21 4.12 18.81 6.24

2. %B"0%N+ (1J0HE1$H-) 112.19 4.30 112.88 4.24

3. *#9L (12M*0) 73.19 5.08 68.10 3.39

F#,H#-#+678 7 .:"B#!B#1\?7890G&R0',H'")*+,?LB$!":!L$>?<,?LB$62?*+$7!B#

16B#,': 18.21 >?< 18.81 ,EX?,-'$ %B"01:789+1:0$#H-D#016B#,': 4.12 >?< 6.24 H#$?&2':

!B#1\?789%B"0%N+)*+,?LB$!":!L$>?<,?LB$62?*+$7! B#16B#,':  112.19 >?< 

112.88 1J0HE1$H- %B"01:789+1:0$#H-D#016B#,': 4.30 >?< 4.24 H#$?&2':

>?<!B#1\?789*#9L)*+,?LB$!":!L$>?<,?LB$62?*+$7!B#16B#,':  73.19 >?< 

68.10 12M*0 (r 6 4Z 1 12M*0 >?< r 5 4Z 6 12M*0) %B"01:789+1:0$#H-D#016B#,': 5.08 >?< 3.39 

H#$?&2':
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2.  A)?"F15!'()*.=A=M)64561*??9J)K")6A/LA+KD$5A&8%F+1C%KDE%B)%(Baseline)

AM5%A)?"F/56"2E6 7 ?)<A)?"F15!?08(M)6A/>M*'(!'>*A2!A/>M*"F/56

>V0PN$E678 2 >%2+!B#1\?789)*+%$--SP#.6#+,?@,;0>HB?<-#9,#-62%*:,B*0,#-62?*+

)*+,?LB$!":!L$ >?<,?LB$62?*+ 

H#-#+678 8 ,#-14-79:1679:!B#1\?789)*+V?,#-62%*:%$--SP#.6#+,?@,6'G+ 7 

-#9,#-,B*0,#-62?*+-<R"B#+,?LB$!":!L$,':,?LB$62?*+ 2I"9!B#67

 (Independent  t-test) 

0'8++*H'"@4

)I#+R0I# 

(1J0HE1$H-)

9M06-+H'"

)#1279":0

6B*0@$I 

("E0#67)

?L,-0'8+ 

30 "E0#67 

(!-'G+)

"E8+1-3" 

20 1$H-

("E0#67)

"E8+1,3:)*+ 

3 FL2 

("E0#67)

9M0

,-<X22@,? 

(1J0HE1$H-)

)"I#+?N,

:*?@,? 

(1$H-)

,?LB$!":!L$

n=21 !0

#x 4.83 2.98 6.10 5.79 12.93 100.71 8.65

SD. 2.74 2.18 4.86 0.50 2.90 19.42 2.86

,?LB$62?*+

n=21 !0

#x 5.76 2.68 4.90 6.09 13.35 86.81 7.04

SD. 3.17 1.54 4.19 0.52 3.14 21.08 1.66

t-test -1.017 .510 .850 -1.916 -.457 2.223 2.246

Sig. .315 .613 .400 .063 .650 .032* .000*

(*p < .05) 
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F#,,#-62%*:!"#$>H,HB#+)*+%$--SP#.6#+,?@,,B*0,#-62?*+6'G+  7 

-#9,#-62%*:-<R"B#+,?LB$!":!L$,':,?LB$62?*+678>%2+;RI1R30P#.;0>V0PN$E678 2 >?<;0

H#-#+678 17 .:"B#-#9,#-62%*:%$--SP#.6#+,?@,678@$B>H,HB#+,'0*9B#+$70'9%&!'(6#+%SEHE

678-<2':  .05 @2I>,B (1) 0'8++*H'"@4)I#+R0I#  (2) 9M06-+H'")#1279":06B*0@$I (3) ?L,-0'8+ 30 "E0#67 

(4) "E8+1-3" 20 1$H- >?< (5) "E8+1,3:)*+ 3 FL2  %B"0-#9,#-678>H,HB#+,'0*9B#+$70'9%&!'(6#+%SEHE

678-<2': .05 !M* (1) 9M0,-<X22@,? >?< (2) )"I#+?N,:*?@,? 

>%2+;RI1R30"B#,?LB$62?*+>?<,?LB$!":!L$$7%$--SP#.6#+,?@,H'G+HI0  (,B*0

,#-62?*+) @$B>H,HB#+,'0;0-#9,#-2'+HB*@407G (1) !"#$*B*0H'")*+,?I#$10MG*R?'+  (2) ,#-

6-+H'" (3) !"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+ (4) !"#$1-3" (5) !"#$!?B*+>!?B"

"B*+@" %B"0,?LB$62?*+$7%$--SP#.6#+,?@,H'G+HI0  (,B*0,#-62?*+) >H,HB#+,'0,':,?LB$

!":!L$X29,?LB$62?*+$7%$--SP#.6#+,?@,H8&,"B#,?LB$!":!L$;0-#9,#-  (1) .?'+,?I#$10MG*

)# >?< (2) .?'+,?I#$10MG*>)0
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3.  A)?"F15!'()*.=A=M)64561*??9J)K")6A/LAG%.=M/0?)<A)?"F15!AM5%A)? 

"F/56 8/26A)?"F/5612,F)8@"#$ 4 ./08/26A)?"F/5612,F)8@"#$ 8 ?08(M)6A/>M*./0

J)<G%A/>M*'(!'>*./0A/>M*"F/56

3.1 ,#-62%*:0'8++*H'"@4)I#+R0I# ("'2!"#$*B*0H'")*+,?I#$10MG*R?'+)

>V0PN$E678 3 !B#1\?789)*+V?,#-62%*:0'8++*H'"@4)I#+R0I#)*+,?LB$!":!L$>?<,?LB$62?*+

;0>HB?<AB"+1"?#)*+,#-62%*: ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<

R?'+,#-62?*+%'42#RQ678 8 

H#-#+678 9 ,#-14-79:1679:!B#1\?789)*+V?,#-62%*:%$--SP#.6#+,?@,-#9,#-

62%*:0'8++*H'"@4)I#+R0I# (1J0HE1$H-)  ,B*0,#-62?*+ R?'+,#-62?*+

%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 -<R"B#+,?LB$!":!L$,':,?LB$62?*+ 

2I"9!B#67 (Independent t-test) 

,B*0,#-62?*+ R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 8

,?LB$!":!L$

n=21 !0

#x 4.83 6.05 5.49

SD. 2.74 3.06 3.76

,?LB$62?*+

n=21 !0

#x 5.76 6.74 6.98

SD. 3.17 3.23 3.25

t-test -1.017 -.711 -1.369

Sig. .315 .481 .179

(p > .05) 
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H#-#+678 10 ,#-14-79:1679:!"#$>H,HB#+)*+!B#1\?789>::-#9!NB)*+V?,#-62%*:

%$--SP#.6#+,?@,-#9,#-62%*:0'8++*H'"@4)I#+R0I# (1J0HE1$H-)  

,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 

P#9;0,?LB$!":!L$>?<,?LB$62?*+ 

F Sig. 

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 4-R?'+,#-

62?*+%'42#RQ6788 8

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ6788 8

,?LB$!":!L$

n=21 !0
3.136 .054

-1.214±.495

(p=.070)

-.557±.436

(p=.646)

-.657±.522

(p=.668)

,?LB$62?*+

n=21 !0
8.670 .001*

-.976±.341*

(p=.010)

-.238±.286

(p=.415)

-1.214±.298*

(p=.001)

(mean difference ± S.E.) (*p < .05) 

F#,,#-62%*:!"#$>H,HB#+)*+%$--SP#.6#+,?@,-#9,#-62%*:0'8++*H'"

@4)I#+R0I#;0AB"+1"?#,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8

-<R"B#+,?LB$!":!L$,':,?LB$62?*+ 678>%2+;RI1R30;0>V0PN$E678 3 >?<;0H#-#+678 9 ,':H#-#+ 

678 10 .:"B# !B#1\?789)*+V?,#-62%*:0'8++*H'"@4)I#+R0I#-<R"B#+,?LB$!":!L$,':,?LB$62?*+

>H,HB#+,'0;0>HB?<AB"+1"?#)*+,#-62%*:*9B#+@$B$70'9%&!'(6#+%SEHE X29,?LB$62?*+$7!B#

1\?789V?)*+,#-62%*:0'8++*H'"@4)I#+R0I#R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ 

678 8 1.E8$)KG0,"B#,B*0,#-62?*+*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 %B"0,?LB$!":!L$$7!B#1\?789V?

)*+,#-62%*:0'8++*H'"@4)I#+R0I#1.E8$)KG0,"B#,B*0,#-62?*+*9B#+@$B$70'9%&!'(6#+%SEHE678-<2': 

.05 >?<P#9R?'+,#-62?*+%'42#RQ678 8 ,?':.:"B#!B#1\?789V?)*+,#-62%*:0'8++*H'"@4)I#+R0I# 

?2?+,"B#R?'+,#-62?*+ 4 %'42#RQ 

>%2+;RI1R30"B#P#9R?'+,#-1?B0,':%0#$123,1?B0PN$E4T((#@69,?LB$62?*+$7

%$--SP#.6#+,?@,-#9,#-!"#$*B*0H'")*+,?I#$10MG*R?'+1.E8$)KG0 ,"B#,B*0,#-62?*+ %B"0,?LB$

!":!L$@$B$7,#-1.E8$)KG0)*+%$--SP#.6#+,?@,-#9,#-!"#$*B*0H'" >HB1$M8*14-79:1679:-<R"B#+

,?LB$!":!L$>?<,?LB$62?*+;0AB"+R?'+,#-62?*+%'42#RQ678 4 >?<;0AB"+R?'+,#-62?*+%'42#RQ

678 8 .:"B#@$B>H,HB#+,'0  
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3.2 ,#-62%*:9M06-+H'")#1279":06B*0@$I ("'2,#-6-+H'")

>V0PN$E678 4 !B#1\?789)*+V?,#-62%*:9M06-+H'")#1279":06B*0@$I)*+,?LB$!":!L$>?<

,?LB$62?*+;0>HB?<AB"+1"?#,#-62%*:  ,B*0,#-62?*+ R?'+,#-62?*+

%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8

H#-#+678 11 ,#-14-79:1679:!B#1\?789)*+V?,#-62%*:%$--SP#.6#+,?@,-#9,#-

62%*:9M06-+H'")#1279":06B*0@$I ("E0#67) ,B*0,#-62?*+ R?'+,#-62?*+

%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 -<R"B#+,?LB$!":!L$,':,?LB$62?*+

2I"9!B#67 (Independent t-test) 

,B*0,#-62?*+ R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 8

,?LB$!":!L$

n=21 !0

#x 2.98 4.46 5.68

SD. 2.18 3.52 3.67

,?LB$62?*+

n=21 !0

#x 2.68 4.47 10.54

SD. 1.54 4.84 11.06

t-test .510 -.010 -1.912

Sig. .613 .992 .068

(p > .05) 
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H#-#+678 12 ,#-14-79:1679:!"#$>H,HB#+)*+!B#1\?789>::-#9!NB)*+V?,#-62%*:

%$--SP#.6#+,?@,-#9,#-62%*:9M06-+H'")#1279":06B*0@$I ("E0#67)  

,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 

P#9;0,?LB$!":!L$>?<,?LB$62?*+ 

F Sig. 

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 4-R?'+,#-

62?*+%'42#RQ6788 8

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ6788 8

,?LB$!":!L$

n=21 !0
6.038 .011*

-1.478±.504*

(p=.008)

-1.228±.907

(p=.191)

-2.705±.864*

(p=.005)

,?LB$62?*+

n=21 !0
9.143 .004*

-1.788±.913

(p=.064)

-6.075±2.112*

(p=.009)

-7.862±2.420*

(p=.004)

(mean difference ± S.E.) (*p < .05)  

F#,,#-62%*:!"#$>H,HB#+)*+%$--SP#.6#+,?@,-#9,#-62%*:9M0

6-+H'")#1279":06B*0@$I;0AB"+1"?#,B*0,#-62?*+  R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-

62?*+%'42#RQ678 8 -<R"B#+,?LB$!":!L$,':,?LB$62?*+ 678>%2+;RI1R30;0>V0PN$E678 4 >?<;0

H#-#+678 11 ,':H#-#+678 12 .:"B# !B#1\?789)*+V?,#-62%*:9M06-+H'")#1279":06B*0@$I

-<R"B#+,?LB$!":!L$,':,?LB$62?*+>H,HB#+,'0;0>HB?<AB"+1"?#)*+,#-62%*:*9B#+@$B$70'9

%&!'(6#+%SEHE X29,?LB$62?*+$7!B#1\?789V?)*+,#-62%*:9M06-+H'")#1279":06B*0@$IR?'+,#-

62?*+%'42#RQ678 8 1.E8$)KG0,"B#,B*0,#-62?*+ >?<R?'+,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+

%SEHE678-<2': .05 %B"0,?LB$!":!L$$7!B#1\?789V?,#-62%*:9M06-+H'")#1279":06B*0@$IR?'+,#-

62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 1.E8$)KG0,"B#,B*0,#-62?*+*9B#+$70'9%&!'(6#+

%SEHE678-<2': .05

>%2+;RI1R30"B#P#9R?'+,#-1?B0,':%0#$123,1?B0PN$E4T((#@69,?LB$62?*+$7

%$--SP#.6#+,?@,-#9,#-,#-6-+H'"1.E8$)KG0,"B#,B*0,#-62?*+ >?<P#9R?'+,#-1?B0,':%0#$

123,1?B0678HE2H'G+1!-M8*+1?B0>::*10,4-<%+!Q,?LB$!":!L$$7%$--SP#.6#+,?@,-#9,#-,#-6-+H'"

1.E8$)KG0,"B#,B*0,#-1?B01AB0,'0 >HB1$M8*14-79:1679:-<R"B#+,?LB$!":!L$>?<,?LB$62?*+;0AB"+R?'+

,#-62?*+%'42#RQ678 4 >?<;0AB"+R?'+,#-62?*+%'42#RQ678 8 .:"B#@$B>H,HB#+,'0   
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3.3 ,#-62%*:?L,0'8+ 30 "E0#67 ("'2!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+)

>V0PN$E678 5 !B#1\?789)*+V?,#-62%*:?L,-0'8+ 30 "E0#67 )*+,?LB$!":!L$>?<,?LB$62?*+;0

>HB?<AB"+1"?#,#-62%*: ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+

,#-62?*+%'42#RQ678 8

H#-#+678 13 ,#-14-79:1679:!B#1\?789)*+V?,#-62%*:%$--SP#.6#+,?@,-#9,#-

62%*:?L,-0'8+ 30 "E0#67 (!-'G+) ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 

>?<R?'+,#-62?*+%'42#RQ678 8 -<R"B#+,?LB$!":!L$,':,?LB$62?*+ 2I"9!B#67 

(Independent t-test) 

,B*0,#-62?*+ R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 8

,?LB$!":!L$

n=21 !0

#x 6.10 7.76 7.48

SD. 4.86 5.09 5.19

,?LB$62?*+

n=21 !0

#x 4.90 6.19 7.48

SD. 4.19 4.93 5.20

t-test .850 1.017 .000

Sig. .400 .315 1.000

(p > .05)
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H#-#+678 14 ,#-14-79:1679:!"#$>H,HB#+)*+!B#1\?789>::-#9!NB)*+V?,#-62%*:

%$--SP#.6#+,?@,-#9,#-62%*:?L,-0'8+ 30 "E0#67 (!-'G+) ,B*0,#-62?*+ 

R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 P#9;0,?LB$!":!L$

>?<,?LB$62?*+ 

F Sig. 

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 4-R?'+,#-

62?*+%'42#RQ6788 8

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ6788 8

,?LB$!":!L$

n=21 !0
5.657 .016*

-1.667±.570*

(p=.008)

.286±.325

(p=.389)

-1.381±.642*

(p=.044)

,?LB$62?*+

n=21 !0
23.707 .000*

-1.286±.302

(p=.000)

-1.286±.332*

(p=.001)

-2.571±.466*

(p=.000)

(mean difference ± S.E.) (*p < .05)  

F#,,#-62%*:!"#$>H,HB#+)*+%$--SP#.6#+,?@,-#9,#-62%*:?L,-0'8+ 

30 "E0#67;0AB"+1"?#,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 

-<R"B#+,?LB$!":!L$>?<,?LB$62?*+ 678>%2+;RI1R30;0>V0PN$E678 5 >?<;0H#-#+678 13 ,':H#-#+ 

678 14  .:"B# !B#1\?789)*+V?,#-62%*:?L,-0'8+ 30 "E0#67-<R"B#+,?LB$!":!L$,':,?LB$62?*+ 

>H,HB#+,'0;0>HB?<AB"+1"?#)*+,#-62%*:*9B#+@$B$70'9%&!'(6#+%SEHE678-<2':  .05 X29,?LB$

62?*+$7!B#1\?789)*+V?,#-62%*:?L,-0'8+ 30 "E0#67 R?'+,#-62?*+%'42#RQ678 8 1.E8$)KG0,"B#,B*0

,#-62?*+>?<R?'+,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2':  .05  %B"0,?LB$

!":!L$$7!B#1\?789V?,#-62%*:?L,-0'8+ 30 "E0#67 R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+

%'42#RQ678 8 1.E8$)KG0,"B#,B*0,#-62?*+*9B#+$70'9%&!'(6#+%SEHE678-<2': .05  X29R?'+,#-62?*+ 

8 %'42#RQ .:"B# !B#1\?789V?,#-62%*:?L,-0'8+ 30 "E0#67 )*+,?LB$62?*+16B#,':,?LB$!":!L$

>%2+;RI1R30"B#P#9R?'+,#-1?B0,':%0#$123,1?B0PN$E4T((#@69,?LB$62?*+$7

%$--SP#.6#+,?@,-#9,#-!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+1.E8$)KG0,"B#,B*0,#-

62?*+>?<P#9R?'+,#-1?B0,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0>::*10,4-<%+!Q,?LB$!":!L$$7

%$--SP#.6#+,?@,-#9,#-!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+1.E8$)KG0,"B#,B*0,#-1?B0

1AB0,'0  >HB1$M8*14-79:1679:-<R"B#+,?LB$!":!L$>?<,?LB$62?*+;0AB"+R?'+,#-62?*+%'42#RQ678 4 

>?<;0AB"+R?'+,#-62?*+%'42#RQ678 8 .:"B#@$B>H,HB#+,'0    

88



3.4 ,#-62%*:"E8+1-3" 20 1$H- ("'2!"#$1-3")

>V0PN$E678 6 !B#1\?789)*+V?,#-62%*:"E8+1-3" 20 1$H- )*+,?LB$!":!L$>?<,?LB$62?*+;0

>HB?<AB"+1"?#,#-62%*: ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+

,#-62?*+%'42#RQ678 8

H#-#+678 15 ,#-14-79:1679:!B#1\?789)*+V?,#-62%*:%$--SP#.6#+,?@,-#9,#-62%*:

"E8+1-3" 20 1$H- ("E0#67) ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+

,#-62?*+%'42#RQ678 8 -<R"B#+,?LB$!":!L$>?<,?LB$62?*+ 2I"9!B#67 

(Independent t-test) 

,B*0,#-62?*+ R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 8

,?LB$!":!L$

n=21 !0

#x 5.79 5.65 5.46

SD. 0.50 0.57 0.58

,?LB$62?*+

n=21 !0

#x 6.09 5.91 5.38

SD. 0.52 0.70 0.48

t-test -1.916 -1.302 .473

Sig. .063 .200 .639

(p > .05)
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H#-#+678 16 ,#-14-79:1679:!"#$>H,HB#+)*+!B#1\?789>::-#9!NB)*+V?,#-62%*:

%$--SP#.6#+,?@,-#9,#-62%*:"E8+1-3" 20 1$H- ("E0#67) ,B*0,#-62?*+ 

R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 P#9;0,?LB$!":!L$

>?<,?LB$62?*+ 

F Sig. 

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 4-R?'+,#-

62?*+%'42#RQ6788 8

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ6788 8

,?LB$!":!L$

n=21 !0
3.841 .030*

.135±.139

(p=.343)

.194±.099

(p=.064)

0.33±.117*

(p=.011)

,?LB$62?*+

n=21 !0
21.089 .000*

.180±.123

(p=.159)

.528±.112*

(p=.000)

.708±.103*

(p=.000)

(mean difference ± S.E.) (*p < .05)  

F#,,#-62%*:!"#$>H,HB#+)*+%$--SP#.6#+,?@,-#9,#-62%*:"E8+1-3" 

20 1$H- ;0AB"+1"?#,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 

-<R"B#+,?LB$!":!L$>?<,?LB$62?*+ 678>%2+;RI1R30;0>V0PN$E678 6 >?<;0H#-#+678 15 ,':H#-#+ 

678 16 .:"B# !B#1\?789)*+V?,#-62%*:"E8+1-3" 20 1$H- -<R"B#+,?LB$!":!L$,':,?LB$62?*+ 

>H,HB#+,'0;0>HB?<AB"+1"?#,#-62%*:*9B#+@$B$70'9%&!'(6#+%SEHE  X29,?LB$62?*+$7!B#1\?789

)*+V?,#-62%*:"E8+1-3" 20 1$H- R?'+,#-62?*+%'42#RQ678 8 ?2?+,"B#,B*0,#-62?*+>?<R?'+

,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2': .05  %B"0,?LB$!":!L$$7!B#1\?789)*+   V?

,#-62%*:"E8+1-3" 20 1$H-R?'+,#-62?*+%'42#RQ678 8 ?2?+,"B#,B*0,#-62?*+*9B#+$70'9%&!'(

6#+%SEHE678-<2': .05  

>%2+;RI1R30"B#P#9R?'+,#-1?B0,':%0#$123,1?B0PN$E4T((#@69,?LB$62?*+$7

%$--SP#.6#+,?@,-#9,#-!"#$1-3"1.E8$)KG0,"B#,B*0,#-1?B0 >?<P#9R?'+,#-1?B0,':%0#$123,1?B0

678HE2H'G+1!-M8*+1?B0>::*10,4-<%+!Q,?LB$!":!L$$7%$--SP#.6#+,?@,-#9,#-!"#$1-3"1.E8$)KG0,"B#

,B*0,#-1?B01AB0,'0  >HB1$M8*14-79:1679:-<R"B#+,?LB$!":!L$>?<,?LB$62?*+;0AB"+R?'+,#-62?*+

%'42#RQ678 4 >?<;0AB"+R?'+,#-62?*+%'42#RQ678 8 .:"B#@$B>H,HB#+,'0    
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3.5 ,#-62%*:"E8+1,3:)*+ 3 FL2 ("'2!"#$!?B*+>!?B""B*+@")

>V0PN$E678 7 !B#1\?789)*+V?,#-62%*:"E8+1,3:)*+  3 FL2 )*+,?LB$!":!L$>?<,?LB$62?*+

;0>HB?<AB"+1"?#)*+,#-62%*: ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 

>?<R?'+,#-62?*+%'42#RQ678 8

H#-#+678 17 ,#-14-79:1679:!B#1\?789)*+V?,#-62%*:%$--SP#.6#+,?@,-#9,#-

62%*:"E8+1,3:)*+ 3 FL2 ("E0#67) ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 

>?<R?'+,#-62?*+%'42#RQ678 8 -<R"B#+,?LB$!":!L$,':,?LB$62?*+ 2I"9!B#67 

(Independent t-test) 

,B*0,#-62?*+ R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 8

,?LB$!":!L$

n=21 !0

#x 12.93 12.04 11.40

SD. 2.90 1.44 1.37

,?LB$62?*+

n=21 !0

#x 13.35 12.44 11.24

SD. 3.14 1.67 1.51

t-test -.457 -.826 .380

Sig. .650 .414 .706

(p > .05)
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H#-#+678 18 ,#-14-79:1679:!"#$>H,HB#+)*+!B#1\?789>::-#9!NB)*+V?,#-62%*:

%$--SP#.6#+,?@,-#9,#-62%*:"E8+1,3:)*+ 3 FL2 ("E0#67) ,B*0,#-62?*+ 

R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 P#9;0,?LB$!":!L$

>?<,?LB$62?*+ 

F Sig. 

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 4-R?'+,#-

62?*+%'42#RQ6788 8

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ6788 8

,?LB$!":!L$

n=21 !0
5.109 .028*

.890±.565

(p=.131)

.634±.203*

(p=.005)

1.524±.572*

(p=.015)

,?LB$62?*+

n=21 !0
11.212 .002*

.919±.534

(p=.101)

1.200±.183*

(p=.000)

2.119±.534*

(p=.001)

(mean difference ± S.E.) (*p < .05)  

F#,,#-62%*:!"#$>H,HB#+)*+%$--SP#.6#+,?@,-#9,#-62%*:"E8+1,3:

)*+ 3 FL2 ;0AB"+1"?#,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 

-<R"B#+,?LB$!":!L$,':,?LB$62?*+ 678>%2+;RI1R30;0>V0PN$E678 7 >?<;0H#-#+678 17 ,':H#-#+ 

678 18 .:"B# !B#1\?789)*+V?,#-62%*:"E8+1,3:)*+ 3 FL2 -<R"B#+,?LB$!":!L$,':,?LB$62?*+>H,

HB#+,'0;0>HB?<AB"+1"?#,#-62%*:*9B#+@$B$70'9%&!'(6#+%SEHE678-<2': .05 X29,?LB$62?*+$7!B#

1\?789)*+V?,#-62%*:"E8+1,3:)*+ 3 FL2 R?'+,#-62?*+%'42#RQ678 8 ?2?+,"B#,B*0,#-62?*+

>?<R?'+,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2':  .05  %B"0,?LB$!":!L$$7!B#

1\?789)*+V?,#-62%*:"E8+1,3:)*+ 3 FL2 R?'+,#-62?*+ 8 %'42#RQ ?2?+,"B#,B*0,#-62?*+

>?<R?'+,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2': .05 1AB01279",'0   

>%2+;RI1R30"B#P#9R?'+,#-1?B0,':%0#$123,1?B0PN$E4T((#@69,?LB$62?*+$7

%$--SP#.6#+,?@,-#9,#-!"#$!?B*+>!?B""B*+@"1.E8$)KG0,"B#,B*0,#-1?B0 >?<P#9R?'+,#-1?B0

,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0>::*10,4-<%+!Q,?LB$!":!L$$7%$--SP#.6#+,?@,-#9,#-

!"#$!?B*+>!?B""B*+@"1.E8$)KG0,"B#,B*0,#-1?B01AB0,'0 >HB1$M8*14-79:1679:-<R"B#+,?LB$!":!L$>?<

,?LB$62?*+;0AB"+R?'+,#-62?*+%'42#RQ678 4 >?<;0AB"+R?'+,#-62?*+%'42#RQ678 8 .:"B#@$B>H,

HB#+,'0   
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3.6 ,#-62%*:9M0,-<X22@,? ("'2.?'+,?I#$10MG*)#)

>V0PN$E678 8 !B#1\?789)*+V?,#-62%*:9M0,-<X22@,?)*+,?LB$!":!L$>?<,?LB$62?*+;0

>HB?<AB"+1"?#,#-62%*: ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+

,#-62?*+%'42#RQ678 8

H#-#+678 19 ,#-14-79:1679:!B#1\?789)*+V?,#-62%*:%$--SP#.6#+,?@,-#9,#-

62%*:9M0,-<X22@,? (1J0HE1$H-) ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 

4 >?<R?'+,#-62?*+%'42#RQ678 8 -<R"B#+,?LB$!":!L$>?<,?LB$62?*+ 2I"9

!B#67 (Independent t-test) 

,B*0,#-62?*+ R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 8

,?LB$!":!L$

n=21 !0

#x 100.71 102.86 103.19

SD. 19.42 18.56 18.24

,?LB$62?*+

n=21 !0

#x 86.81 99.57 104.05

SD. 21.08 19.04 19.47

t-test 2.223 .566 -.147

Sig. .032* .574 .884

(*p < .05)
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H#-#+678 20 ,#-14-79:1679:!"#$>H,HB#+)*+!B#1\?789>::-#9!NB)*+V?,#-62%*:

%$--SP#.6#+,?@,-#9,#-62%*:9M0,-<X22@,? (1J0HE1$H-) ,B*0,#-62?*+ 

R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 P#9;0,?LB$!":!L$

>?<,?LB$62?*+ 

F Sig. 

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 4-R?'+,#-

62?*+%'42#RQ6788 8

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ6788 8

,?LB$!":!L$

n=21 !0
.549 .582

-2.143±2.702

(p=.437)

-.333±2.063

(p=.873)

-2.476±2.859

(p=.397)

,?LB$62?*+

n=21 !0
30.996 .000*

-12.762±2.303*

(p=.000)

-4.476±1.637*

(p=.013)

-17.238±2.739*

(p=.000)

(mean difference ± S.E.) (*p < .05) 

F#,,#-62%*:!"#$>H,HB#+)*+%$--SP#.6#+,?@,-#9,#-62%*:9M0

,-<X22@,?;0AB"+1"?#,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8

-<R"B#+,?LB$!":!L$,':,?LB$62?*+ 678>%2+;RI1R30;0>V0PN$E678 8 >?<;0H#-#+678 19  ,':H#-#+ 

678 20 .:"B# ,B*0,#-62?*+!B#1\?789)*+V?,#-62%*:9M0,-<X22@,?-<R"B#+,?LB$!":!L$,':

,?LB$62?*+$7!"#$>H,HB#+,'0X29,?LB$62?*+$7!B#1\?789V?,#-62%*:9M0,-<X22@,?H8&,"B#

,?LB$!":!L$*9B#+$70'9%&!'(6#+%SEHE678-<2': .05  %B"0;0AB"+R?'+,#-62?*+%'42#RQ678 4 >?<

R?'+,#-62?*+%'42#RQ678 8 .:"B#!B#1\?789)*+V?,#-62%*:9M0,-<X22@,?-<R"B#+,?LB$!":!L$

>?<,?LB$62?*+>H,HB#+,'0*9B#+@$B$70'9%&!'(6#+%SEHE >?<1$M8*.EF#-O#P#9;0,?LB$62?*+ 

.:"B# !B#1\?789)*+V?,#-62%*:9M0,-<X22@,?R?'+,#-62?*+ 4 %'42#RQ1.E8$)KG0,"B#,B*0,#-

62?*+*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 >?<R?'+,#-62?*+ 8 %'42#RQ1.E8$)KG0,"B#,B*0,#-

62?*+>?<R?'+,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2': .05  %B"0,?LB$!":!L$ .:"B# 

!B#1\?789)*+V?,#-62%*:9M0,-<X22@,?P#9R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+

%'42#RQ  678 8 1.E8$)KG0,"B#,B*0,#-62?*+*9B#+@$B$70'9%&!'(6#+%SEHE   

>%2+;RI1R30"B#P#9R?'+,#-1?B0,':%0#$123,1?B0PN$E4T((#@69,?LB$62?*+$7

%$--SP#.6#+,?@,-#9,#-.?'+,?I#$10MG*)#1.E8$)KG0,"B#,B*0,#-1?B0 %B"0P#9R?'+,#-1?B0,':%0#$

123,1?B0678HE2H'G+1!-M8*+1?B0>::*10,4-<%+!Q,?LB$!":!L$@$B$7,#-1.E8$)KG0)*+%$--SP#.6#+,?@,

-#9,#-.?'+,?I#$10MG*)# >?<1$M8*14-79:1679:-<R"B#+,?LB$!":!L$>?<,?LB$62?*+;0AB"+R?'+,#-

62?*+%'42#RQ678 4 >?<;0AB"+R?'+,#-62?*+%'42#RQ678 8 .:"B#@$B>H,HB#+,'0   
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3.7 ,#-62%*:)"I#+?N,:*?@,? ("'2.?'+,?I#$10MG*>)0)

>V0PN$E678 9 !B#1\?789)*+V?,#-62%*:)"I#+?N,:*?@,?)*+,?LB$!":!L$>?<,?LB$62?*+

;0>HB?<AB"+1"?#)*+,#-62%*: ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 

>?<R?'+,#-62?*+%'42#RQ678 8

H#-#+678 21 ,#-14-79:1679:!B#1\?789)*+V?,#-62%*:%$--SP#.6#+,?@,-#9,#-

62%*:)"I#+?N,:*?@,? (1$H-)  ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 

>?<R?'+,#-62?*+%'42#RQ678 8 -<R"B#+,?LB$!":!L$>?<,?LB$62?*+ 2I"9!B#67 

(Independent t-test) 

,B*0,#-62?*+ R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 8

,?LB$!":!L$

n=21 !0

#x 8.65 9.68 9.03

SD. 2.83 2.63 2.84

,?LB$62?*+

n=21 !0

#x 7.04 8.69 9.83

SD. 1.66 2.05 2.26

t-test 2.246 1.360 -1.016

Sig. .030* .181 .316

(*p < .05)
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H#-#+678 22 ,#-14-79:1679:!"#$>H,HB#+)*+!B#1\?789>::-#9!NB)*+V?,#-62%*:

%$--SP#.6#+,?@,-#9,#-62%*:)"I#+?N,:*?@,?  (1$H-) ,B*0,#-62?*+ 

R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 P#9;0,?LB$!":!L$

>?<,?LB$62?*+ 

F Sig. 

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ678 4

R?'+,#-62?*+

%'42#RQ678 4-R?'+,#-

62?*+%'42#RQ6788 8

,B*0,#-62?*+-

R?'+,#-62?*+

%'42#RQ6788 8

,?LB$!":!L$

n=21 !0
3.198 .051

-1.029±.420

(p=.071)

.648±.362

(p=.267)

-.381±.447

(p=1.000)

,?LB$62?*+

n=21 !0
32.848 .000*

-1.648±.358*

(p=.000)

-1.148±.287*

(p=.001)

-2.795±.387*

(p=.000)

(mean difference ± S.E.) (*p < .05)  

F#,,#-62%*:!"#$>H,HB#+)*+%$--SP#.6#+,?@,-#9,#-62%*:)"I#+

?N,:*?@,?;0AB"+1"?#,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 

-<R"B#+,?LB$!":!L$,':,?LB$62?*+ 678>%2+;RI1R30;0>V0PN$E678 9 >?<;0H#-#+678 21 ,':H#-#+ 

678 22 .:"B#  ,B*0,#-62?*+!B#1\?789)*+V?,#-62%*:)"I#+?N,:*?@,?-<R"B#+,?LB$!":!L$,':

,?LB$62?*+$7!"#$>H,HB#+,'0X29,?LB$62?*+$7!B#1\?789)*+V?,#-62%*:)"I#+?N,:*?@,? 

H8&,"B#,?LB$!":!L$*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 %B"0;0AB"+R?'+,#-62?*+%'42#RQ678 4 

>?<R?'+,#-62?*+%'42#RQ678 8 .:"B#!B#1\?789V?,#-62%*:)"I#+?N,:*?@,?-<R"B#+,?LB$

!":!L$>?<,?LB$62?*+>H,HB#+,'0*9B#+@$B$70'9%&!'(6#+%SEHE  >?<1$M8*.EF#-O#P#9;0,?LB$

62?*+ .:"B# !B#1\?789V?,#-62%*:)"I#+?N,:*?@,?R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-

62?*+%'42#RQ678 8 1.8E$)KG0,"B#,B*0,#-62?*+*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 >?<R?'+,#-

62?*+%'42#RQ678 8 1.E8$)KG0,"B#R?'+,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2': .05

%B"0,?LB$!":!L$$7!B#1\?789V?,#-62%*:)"I#+?N,:*?@,?1.E8$)KG0,"B#,B*0,#-62?*+*9B#+@$B$70'9

%&!'(6#+%SEHE X29R?'+,#-62?*+%'42#RQ678 8 ,?':.:"B#!B#1\?789V?,#-62%*:)"I#+?N,:*?@,?

?2?+,"B#H8&,"B#,B*0,#-62?*+>?<R?'+,#-62?*+%'42#RQ678 4   

>%2+;RI1R30"B#P#9R?'+,#-1?B0,':%0#$123,1?B0PN$E4T((#@69,?LB$62?*+$7

%$--SP#.6#+,?@,-#9,#-.?'+,?I#$10MG*>)01.E8$)KG0,"B#,B*0,#-1?B0  %B"0P#9R?'+,#-1?B0,':

%0#$123,1?B0678HE2H'G+1!-M8*+1?B0>::*10,4-<%+!Q,?LB$!":!L$@$B$7,#-1.E8$)KG0)*+%$--SP#.6#+

,?@,-#9,#-.?'+,?I#$10MG*>)0  >?<1$M8*14-79:1679:-<R"B#+,?LB$!":!L$>?<,?LB$62?*+;0AB"+

R?'+,#-62?*+%'42#RQ678 4 >?<;0AB"+R?'+,#-62?*+%'42#RQ678 8 .:"B#@$B>H,HB#+,'0 
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4.  1?>,J)K?(*4561*??9J)K")6A/LA"#$+,/#$<%.,/6L,J)<8/26A)?+/M%A2!1%)*     

+FIA+/M%456A/>M*'(!'>*./0A/>M*"F/56

-#9,#-%$--SP#.6#+,?@,678,?LB$62?*+>?<,?LB$!"#$!L$$7!"#$%#$#-S,B*0,#-62?*+@$B>H,HB#+,'0

F&0"0 5 -#9,#-

  !"#$*B*0H'")*+,?I#$10MG*R?'+     ,#-6-+H'"

   !"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+       !"#$1-3"

    !"#$!?B*+>!?B""B*+@"

-#9,#-%$--SP#.6#+,?@,678,?LB$62?*+$7!"#$%#$#-S,B*0,#-62?*+H8&,"B#,?LB$!":!L$ 

F&0"0 2 -#9,#-

   .?'+,?I#$10MG*)#           .?'+,?I#$10MG*>)0
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F#,P#.-"$6'G+R$2)*+%$--SP#.6#+,?@,)*+,?LB$62?*+P#9R?'+,#-1?B0

,':%0#$123,1?B0PN$E4T((#@69.:"B#$7%$--SP#.6#+,?@,1.E8$)KG0,"B#,B*0,#-62?*+ 

6L,-#9,#- 2'+07G !"#$*B*0H'")*+,?I#$10MG*R?'+ ,#-6-+H'" !"#$>)3+>-+>?<!"#$*260)*+

,?I#$10MG*6I*+ !"#$1-3" !"#$!?B*+>!?B""B*+@" .?'+,?I#$10MG*)# >?<.?'+,?I#$10MG*>)0

%B"0,?LB$!":!L$P#9R?'+,#-1?B0,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q

.:"B#$7%$--SP#.6#+,?@,1.E8$)KG0,"B#,B*0,#-62?*+;0-#9,#-  2'+HB*@407G ,#-6-+H'" 

!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+  !"#$1-3" >?<!"#$!?B*+>!?B""B*+@" %B"0

-#9,#-%$--SP#.6#+,?@,678@$B1.E8$)KG0 @2I>,B !"#$*B*0H'")*+,?I#$10MG*R?'+ .?'+,?I#$10MG*)# 

>?<.?'+,?I#$10MG*>)0

>?<1$M8*14-79:1679:%$--SP#.6#+,?@,P#9R?'+,#-62?*+;0>HB?<AB"+1"?#

,#-62%*:-<R"B#+,?LB$!":!L$>?<,?LB$62?*+14502'+07G

;0-#9,#-62%*:%$--SP#.6#+,?@,678,?LB$!":!L$>?<,?LB$62?*+$7

%$--SP#.6#+,?@,H'G+HI0 (,B*0,#-62?*+) @$B>H,HB#+,'0 @2I>,B !"#$*B*0H'")*+,?I#$10MG*

R?'+ ,#-6-+H'" !"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+ !"#$1-3" >?<!"#$!?B*+>!?B"

"B*+@" ;0-#9,#-1R?B#07G-<R"B#+,?LB$!":!L$,':,?LB$62?*+>?I" .:"B# @$B>H,HB#+,'0*9B#+;06L,

AB"+1"?#,#-62%*: >%2+;RI1R30"B#,#-1?B0,':%0#$123,1?B0PN$E4T((#@69%#$#-S%B+1%-E$

%$--SP#.6#+,?@,;0-#9,#-1R?B#07G@2I@$B>H,HB#+,'0,':,#-1?B0,':%0#$123,1?B0678HE2H'G+1!-M8*+

1?B0*10,4-<%+!Q

;0-#9,#-62%*:%$--SP#.6#+,?@,678,?LB$!":!L$>?<,?LB$62?*+$7

%$--SP#.6#+,?@,H'G+HI0 (,B*0,#-62?*+) >H,HB#+,'0 X29,?LB$62?*+$7%$--SP#.6#+,?@,

H8&,"B#,?LB$!":!L$ @2I>,B .?'+,?I#$10MG*)# >?<.?'+,?I#$10MG*>)0 ;0-#9,#-1R?B#07G-<R"B#+

,?LB$!":!L$>?<,?LB$62?*+>?I" .:"B# ;0AB"+R?'+,#-62?*+%'42#RQ678 4 >?<;0AB"+R?'+,#-

62?*+%'42#RQ678 8 ,?LB$62?*+$7%$--SP#.6#+,?@,;0-#9,#-.?'+,?I#$10MG*)#>?<.?'+,?I#$

10MG*>)0@$B>H,HB#+,':,?LB$!":!L$ >%2+;RI1R30"B#,#-1?B0,':%0#$123,1?B0PN$E4T((#@69

%#$#-S%B+1%-E$%$--SP#.6#+,?@,;0-#9,#-1R?B#07G@2I27,"B#,#-1?B0,':%0#$123,1?B0678HE2H'G+

1!-M8*+1?B0*10,4-<%+!Q
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!""#$  5

1?>,Q/A)?(:;2< 5J:,?)<Q/ ./04C5+1%5.%0

,#-"EF'91-M8*+ “,#-.'/0#-N4>::%0#$123,1?B0X29;AIPN$E4T((@691.M8*1%-E$

%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9” ;0!-'G+07G$7"'HSL4-<%+!Q1.M8*.'/0#-N4>::%0#$123,1?B0

X29;AIPN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9 >?<1.M8*14-79:1679:

%$--SP#.6#+,?@,)*+,?LB$62?*+P#9R?'+,#-1?B0*E%-<;0%0#$123,1?B0PN$E4T((#@69 

(HI0>::) ,':,?LB$!":!L$P#9R?'+,#-1?B0*E%-<;0%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q1450

-<9<1"?# 8 %'42#RQ %'42#?< 5 "'0 "'0?< 30 0#67 (10:30-11:00 0.) X296&,#-62%*:%$--SP#.

6#+,?@,F&0"0 7 -#9,#- !M* 

1. ,#-62%*:0'8++*H'"@4)I#+R0I# (1J0HE1$H-) "'2!"#$*B*0H'")*+,?I#$10MG*R?'+

2. ,#-62%*:?L,-0'8+ 30 "E0#67 (!-'G+) "'2!"#$>)3+>-+>?<!"#$*260)*+

,?I#$10MG*6I*+

3. ,#-62%*:"E8+1-3" 20 1$H- ("E0#67) "'2!"#$1-3"

4. ,#-62%*:9M0,-<X22@,? (1J0HE1$H-) "'2.?'+,?I#$10MG*)#

5. ,#-62%*:"E8+1,3:)*+ 3 FL2 ("E0#67) "'2!"#$!?B*+>!?B""B*+@"

6. ,#-62%*:)"I#+?N,:*?@,? (1$H-) "'2.?'+,?I#$10MG*>)0

7. ,#-62%*:9M06-+H'")#1279":06B*0@$I ("E0#67) "'2,#-6-+H'"

 ,#-62%*:%$--SP#.6#+,?@,6'G+ 7 -#9,#-07GF<6&,#-62%*:6'G+R$2 3 AB"+

1"?# !M* ,B*0,#-62?*+ R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 X29)I*$N?F#,

,#-62%*:%$--SP#.6#+,?@,6'G+ 3 !-'G+F<SN,0&$#"E1!-#<RQ!"#$>H,HB#+)*+!B#1\?789>HB?<

-#9,#-62%*:>9,1450*E%-<F#,,'0

,?LB$H'"*9B#+678;A I;0,#-"EF '9!-'G+07GV NI" EF '9;AI" EU 7,#-1?M*,>::1\.#<1F#<F+ 

(Purposive selection) 14500',1-790A'G0*0L:#?  3 (*#9L-<R"B#+ 5-6 4Z) F#,X-+1-79016=:#?

"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 F#,RI*+1-790A'G0*0L:#? 3 678$76'G+R$2 2 RI*+1-790 2'+07G 

RI*+*0L:#? 3/1 F&0"0 21 !0 (A#9 11 !0 R(E+ 10 !0) >?<RI*+*0L:#? 3/2 F&0"0 21 !0 

(A#9 11 !0 R(E+ 10 !0) -"$6'G+%EG0 42 !0 X29F&0"0,?LB$H'"*9B#+6784-#,Y!M*,?LB$H'"*9B#+678

VB#01,OkQ,#-!'21)I#>?<**,>?I" 

,#-@2I$#JK8+,?LB$H'"*9B#+;0,#-"EF'9$71,OkQ,#-!'21)I#>?<1,OkQ,#-!'2**,2'+07G

1,OkQ,#-!'21)I#

1. 14500',1-790A'G0*0L:#? 3 F#,X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) 

F'+R"'2A?:L-7

2. $7*#9L-<R"B#+ 5-6 4Z 

3. HI*+@$B$7)I*RI#$6#+%L)P#.;0,#-1?B0)*+123,
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4. ,?LB$H'"*9B#+F<1)I#-B"$X4->,-$,#-1?B0)*+VNI"EF'9R-M*@$B>?I">HB!"#$

%$'!-;F)*+VNI4,!-*+ >?<1$M8*1)I#-B"$,#-"EF'9>?I"R#,VNI4,!-*+HI*+,#-4YE1%U@$B;RI:LH-R?#0

)*+6B#01)I#-B"$,#-"EF'9HB*@4,3%#$#-S9,1?E,@2I6'067X29@$B$7)I*VN,$'2>HB*9B#+@-

1,OkQ,#-!'2**,

1. VNI1)I#-B"$"EF'91,E21RHL%L2"E%'96786&;RI@$B%#$#-S1)I#-B"$,#-62?*+HB*@2I 1AB0 

1,E2,#-:#21F3:-L0>-+F#,*L:'HE1RHL;0A7"EH4-<F&"'0 1450HI0

2. VNI1)I#-B"$"EF'96781)I#-B"$X4->,-$,#-1?B0@$BSK+ 80 % !M*@$BSK+ 32 !-'G+ F#,

6'G+R$2 40 !-'G+ VNI"EF'9F<@$B0&V?,#-62%*:%$--SP#.6#+,?@,0'G0$#"E1!-#<RQ  X29!-N4-<F&

A'G0F<1450VNI:'06K,)I*$N??+,#-1)I#-B"$,#-1?B0;0 “>:::'06K,,#-1?B0;0>HB?<!-'G+”

%&R-':,#-!'21?M*,,?LB$H'"*9B#+1)I#%NB,#-"EF'9 VNI"EF'9;AI"EU7,#-%LB$,?LB$H'"*9B#+

*9B#++B#9 (Simple Random Sampling) 2I"9"EU7,#-F':\?#,>:B+RI*+1-790A'G0*0L:#? 3 F&0"0 

2 RI*+ )*+X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 X29F':\?#,RI*+R0K8+1450 

,?LB$62?*+@2I1?B0,':%0#$123,1?B0PN$E4T((#@69 (HI0>::) 678VNI"EF'9.'/0#)KG0 %B"0*7,RI*+1450 

,?LB$!":!L$@2I1?B0,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q678$7*9NB12E$)*+X-+1-790

6&,#-"E1!-#<RQ)I*$N?%$--SP#.6#+,?@,>HB?<-#9,#-X29,#-R#!B#1\?789  

%B"01:79+1:0$#H-D#0 14-79:1679:!"#$>H,HB#+-<R"B#+,?LB$!":!L$,':,?LB$62?*+2I"9,#-

62%*:!B#%SEHE67 (Independent t- test) >?<"E1!-#<RQ!"#$>4-4-"0>::6#+1279"A0E2"'2JG&

%$--SP#.6#+,?@,P#9;0,?LB$!":!L$>?<,?LB$62?*+2I"9,#-62%*: (One-Way Analysis of 

Variance with Repeated Measures) 

1?>,Q/A)?(:;2<

,#-"EF'9!-'G+07G$7"'HSL4-<%B+1.M8*.'/0#-N4>::%0#$123,1?B0X29;AIPN$E4T((#@69

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9 >?<1.M8*14-79:1679:%$--SP#.6#+,?@,

)*+,?LB$62?*+P#9R?'+,#-1?B0*E%-<;0%0#$123,1?B0PN$E4T((#@69 (HI0>::) ,':,?LB$!":!L$

P#9R?'+,#-1?B0*E%-<;0%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q JK8+,#-1?B0SM*1450!"#$

HI*+,#-)'G0.MG0D#0)*+123,4D$"'92'+678R?',%NH-,#-=K,C#4D$"'9 .L6U=',-#A 2546 @2I-<:L@"I;0

4-<%:,#-%&!'(2I#0,#-1?B0)*+123,!M*HI*+;RI123,4D$"'9@2I1?B0*E%-< >?<%*2!?I*+,':,*+6L0

1.M8*123,>RB+%R4-<A#A#HE (UNICEF, 1989) @2I-<:L@"I;0$#H-# 31 )*+*0L%'((#"B#2I"9%E6UE

123,"B# “123,$7%E6UE;0,#-1?B0X29A*:U--$” VNI"EF'9FK+$LB+@4678,#-=K,C#SK+V?)*+,#-1?B0*E%-<;0

%0#$123,1?B0678$7HB*%$--SP#.6#+,?@,)*+123,4D$"'9>60,#-;RI123,4D$"'9[_,,':1!-M8*+1?B0

%0#$P#9;0%0#$123,1?B02'++#0"EF'9678VB#0$# 

;0,#-F'2-N4>::%0#$123,1?B0PN$E4T((#@691.M8*%B+1%-E$%$--SP#.6#+,?@,678 

VNI"EF'9$LB+,#-=K,C#;0!-'G+07G0'G010M8*+F#,%$--SP#.6#+,?@,14504TFF'9%&!'(>?<F&1450678F<HI*+ 

%B+1%-E$;RI123,4D$"'9$7%$--SP#.6#+,?@,678!-:SI"0>?<%$:N-OQ 1.-#<0*,F#,,#-$7%$--SP#.

6#+,?@,27F<$74-<X9A0Q,':123,4D$"'9;0,#-678123,F<%#$#-S!":!L$-B#+,#9;RI4YE:'HE,EF,--$,#-
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1!?M8*0@R"@2I*9B#+$74-<%E6UEP#.JK8+1450.MG0D#0)*+,#-"E8+ ,#-,-<X22 ,#-4Z04g#9 ,#-)"I#+ 

>?<,EF,--$,7b#1.M8*0'060#,#-*M80W >?I"0'G0 %$--SP#.6#+,?@,9'+%&!'(HB*123,4D$"'9X29$7

6]Cf7678%0':%0L0SK+!"#$%&!'()*+,#-;RI123,@2I-':,#-%B+1%-E$,EF,--$,#-1!?M8*0@R"6781450

4-<X9A0Q;0,#-%B+1%-E$%$--SP#.6#+,?@,JK8+F<AB"9;0,#-.'/0#!"#$.-I*$1AE+"EA#,#-)*+

123,*7,2I"9 2'++#0"EF'9)*+ Lin, Chen and Hung (2008) @2I6&,#-62%*:6#+%$*+)*+123,

4D$"'9678$7-<2':%$--SP#.6#+,?@,27 .:"B# %$*+%B"0R0I# (Frontal lopes) )*+123,F<$7"L/E

P#"<>?<$7,#-1F-E(1HE:XH%$:N-OQ,"B#123,678$7%$--SP#.6#+,?@,H8& JK8+14506786-#:,'027"B#

%$*+%B"0R0I#1450%$*+%B"06781, 789") I*+,':,#-!":!L$,#-1!?M8*0@R"  (Motor function) 

,#->, I@)4 T(R#  (Problem solving)  ,#-XH IH*:>::6'06 76 '0;2  (Spontaneity)  !"#$F& 

(Memory)  P#C#>?<,#-% M8*%#-  (Language)  !"#$! E2- E1 - E8$  (Initiation)  ,#-H '2% E0;F 

(Judgment)  ,#-!":!L$A7.F- (Impulse control) >?<.]HE,--$6#+2I#0%'+!$>?<1.= (Social 

and sex behavior) )I*$N?1R?B#07G6&;RI1-#@$B%#$#-S$*+)I#$!"#$%&!'()*+%$--SP#.6#+

,?@,%&R-':123,;0"'907G1.-#<14-79:1%$M*0-#,D#0%&!'()*+A7"EH>?<,#-1-790-NI 

VNI"EF'9@2I%-L4V?,#-"EF'9**,1450 2 H*0 !M* 1) *+!Q4-<,*:-N4>::%0#$123,

1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9 >?< 2)  ,#-62%*:

V?)*+,#-1?B0*E%-<;0%0#$123,1?B0PN$E4T((#@6914-79:1679:,':%0#$123,1?B0678HE2H'G+1!-M8*+

1?B0*10,4-<%+!Q678$7HB*%$--SP#.6#+,?@,)*+123,4D$"'9

Q/A)?(:;2<K!(M)

1.  56'@,?0A5!?N,.!!1%)*+FIA+/M%JN*:,733)L"<PF<GHCJN*:,733)L"<

+KD$5+1?:*1?C)61*??9J)K")6A/LA456+FIA,B*(2<

 *+!Q4-<,*:-N4>::%0#$123,1?B0PN$E4T((#@69X29;AIPN$E4T((#@691.M8*

1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9 $7*+!Q4-<,*: 5 *+!Q4-<,*:@2I>,B 1) ,EF,--$

,#-1!?M8*0@R"%&!'( 2) ,#-F'2,#-.MG0678 3) PN$E4T((#@69 4) !"#$4?*2P'9 >?< 5) "EU7,#-1?B0 

JK8+%#$#-S%-L4@2I;0P#.678 18 >?< 19 
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P#.678 18  .7-#$E24-<2':2#" “-N4>::%0#$123,1?B0PN$E4T((#@69”

P#.678 19  2#"9*2.7-#$E2 “,EF,--$,#-1!?M8*0@R"%&!'( 7 ?',CO<”

102

,EF,--$678$7,#-"E8+6#+H-+

,EF,--$678$7,#-"E8+14?7890

6E=6#+

,EF,--$678$7,#--',C#

%$2L?)*+-B#+,#9

,EF,--$678$7,#-4Z04g#9,EF,--$678$7,#-RI*9XR0

,EF,--$678$7,#-,-<X22

,EF,--$678$7,#-9M21R9792

,?I#$10MG*

1. ,EF,--$,#-1!?M8*0@R"%&!'( 7 ?',CO<

3. PN$E4T((#@69 3 -#9,#-

4. !"#$4?*2P'9 9 -#9,#-

5. "EU7,#-1?B0 4 -#9,#-

2. ,#-F'2,#-.MG0678 5 -#9,#-



1.1 ?N,.!!1%)*+FIA+/M%JN*:,733)L"<*#FC(<A2% 5 56'@,?0A5! 

XR$61)*)?91?>,'()*1&'23456.=M/056'@,?0A5! LFCF26%#E 

1. A :;A??*A)?+'/ D$5%L8(1&' 23  (Movement Activity) , EF,--$,#-

1!?M8*0@R"6781R$#<%$,':.'/0#,#->?<U--$A#HE)*+123,678%*2!?I*+,':,#-1!?M8*0@R")'G0.MG0

D#01.M8*4-<X9A0QHB*,#-%B+1%-E$%$--SP#.6#+,?@, X29;RI123,@2I1?B0*E%-<,':,EF,--$P#9;0

%0#$123,1?B0678@2IF'21H-79$%P#.%0#$123,1?B0;RI123,@2I1!?M8*0@R"*9B#+R?#,R?#9X299K2R?',

,#-F'24-<%:,#-OQ%&!'(2I#0,#-1!?M8*0@R")'G0.MG0D#01.M8*%B+1%-E$%$--SP#.6#+,?@,678

F&1450HB*123,4D$"'9 4-<,*:@42I"9,EF,--$,#-1!?M8*0@R"%&!'( 7 ?',CO< !M* (1) ,EF,--$678

$7,#-"E8+6#+H-+-<9<%'G0 (2) ,EF,--$678$7,#-"E8+14?78906E=6#+ (3) ,EF,--$678$7,#--',C#%$2L?)*+

-B#+,#9 (4) ,EF,--$678$7,#-4Z04g#9 (5) ,EF,--$678$7,#-RI*9XR0 (6) ,EF,--$678$7,#-,-<X22 >?< 

(7) ,EF,--$678$7,#-9M21R9792,?I#$10MG*>?<)I*HB*

2. A)?;2FA)?KDE%"#$ (Designation of Area) .MG0678%0#$123,1?B0HI*+$7)0#2 

1R$#<%$1.M8*14a2X*,#%;RI123,4D$"'9@2I1)I#-B"$,#-1?B0*9B#+6'8"SK+X29123,6L,!0$7%E6UE;0,#-

1?B016B#1679$,'0X29@$B1,E2,#-1:7921%792 $7:-E1"O%&R-':;RI123,@2I*:*LB0-B#+,#91.M8*1450,#-

4?N,[T+?',CO<0E%'967827;0,#-**,,&?'+,#9  $76#+1)I#-**,678A'21F01.M8*;RI6#+%'(F-P#9;0

%0#$123,1?B0$7!"#$4?*2P'9 $7,#-1-79+?&2':,#-1)I#SK+,EF,--$1.M8*;RI123,@2I$7X*,#%1)I#-B"$

,EF,--$,#-1!?M8*0@R"67814504-<X9A0QHB*,#-1%-E$%-I#+%$--SP#.6#+,?@,678F&1450%&R-':123,

4D$"'9

3. JN*:,733)L"< (The Use of Thai Wisdom) 1AM8*$X9+U--$A#HE>?<"ES7@69

;0,#-1?B0X29%0#$123,1?B0HI*+*9NB;0:--9#9,#=6781450U--$A#HEX29;AI%E8+>"2?I*$H#$

U--$A#HE 1AB0 HI0@$I %0#$R(I# 10E02E0 6&;RI1,E2-N4>::,#-1?B06781AE(A"0>?<6I#6#9;RI123,

1)I#$#1?B0 X-+1-790R-M*AL$AL0%#$#-SAB"91R?M*H01*+@2I;0,#--B"$$M*,'0.'/0#%0#$123,1?B0

%&R-':123,4D$"'9X29;AI"'%2L6781450$EH-,':123, $7-#!#@$B>.+10I0!"#$4-<R9'2>?<.*1.79+ 

>?<%B+1%-E$;RI123,@2I$7FEH%#U#-O<;0,#-$7%B"0AB"9;0,#-2N>?-',C#%0#$123,1?B0 

4. 4C5A&8%FF'()*,/5FJ2< (Safety) %0#$123,1?B0HI*+!&0K+SK+R?',!"#$

4?*2P'9;0,#-%-I#+>?<,#-HE2H'G+1!-M8*+1?B0%0#$  X299K2H#$)I*,&R02)*+%0#$123,1?B0

4?*2P'9 >?<,#->0<0&"EU7,#-1?B06784?*2P'9,':!-N>?<123, 

5. (:V#A)?+/M% (The Appropriate Use of the Playground) 123,4D$"'91? B0

*E%-<P#9;0%0#$123,1?B06781R$#<%$,':"'9>?<.'/0#,#-X29$7!-NR-M*VNI2N>?,#-1?B01450VNI0&

,#-*:*LB0-B#+,#9>?<!?#9*LB0-B#+,#9,B*0>?<R?'+,#-1?B06L,!-'G+  ;0,#-1?B0*E%-<)*+123,

4D$"'9F<HI*+$7!-NR-M*VNI2N>?,#-1?B0!*91[^#2N1.M8*!"#$4?*2P'9 >?<123,F<HI*+@2I1?B0*E%-<HB*

10M8*+,'0*9B#+0I*9  30 0#67HB*"'0*9B#+0I*9%'42#RQ?<  3 !-'G+ 1.M8*4-<X9A0QHB*,#-.'/0#

%$--SP#.6#+,?@,678F<1450%&R-':123,4D$"'9 >?<$7,EF,--$%-I#+FEH%#U#-O<;0,#-;RI123,@2I

$7%B"0-B"$;0,#-2N>?-',C#%0#$123,1?B0
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1.2 .%(")6G%A)?!?:8)?;2FA)?1%)*+FIA+/M%JN*:,733)L"<

P#9R?'+@2I*+!Q4-<,*:-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*

1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9 FK+0&$#;AI145010MG*R#;0,#-**,>::%0#$123,

1?B0PN$E4T((#@69 (HI0>::) 6781R$#<%$,'::-E:6)*+X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) 

F'+R"'2A?:L-7 X29$7>0"6#+;0,#-4YE:'HE 2'+07G

P#.678 20 >0"6#+;0,#-:-ER#-F'2,#-%0#$123,1?B0PN$E4T((#@69

1.  1&?(;KDE%"#$ "'2)0#2.MG0678 -<:L?',CO<6#+,#9P#. 1AB0 H&>R0B+HI0@$I 

10E02E0 %E8+HB#+W 678*9NB;0.MG0678>?<:-E1"O;,?I1!79+ 1AB0 S00 6#+1)I#-**, *B#+?I#+$M* ;0)'G007GF<

6&;RI1R30SK+%P#.F-E+)*+.MG0678678%#$#-S.'/0#1450.MG0678;0,#-1?B0)*+123,4D$"'9@2I*9B#+

1R$#<%$ R-M*%#$#-SR#"EU7>,I@)4-':4-L+.MG0678:#+:-E1"O

2.  A&8%F4%)FKDE%"#$+8*)01* .MG0678F<HI*+$7R0I#,"I#+*9B#+0I*9  5 1$H-

X29!&0"0F#,*'H-#%B"0123, 1 !0HB*.MG0678 2.5-3.0 H-$. 

3.  55A.!!A:;A??*A)?+/M% -<:L?',CO<,EF,--$,#-1?B0 "EU7,#-1?B0678!#2

"B#F<1,E2)KG0 P#.H'"*9B#+ )I*,&R022I#0!"#$4?*2P'9678%&!'(;0,#-**,>::  1.M8*;AI;0,#-

%M8*%#-,': VNI**,>::;RI$7!"#$1)I#;FH-+,'0

4.  +/D5AA:;A??*A)?+/M% P#9R?'+,#-**,>::,EF,--$,#-1?B0*#F@2I1!-M8*+

1?B0%0#$/.MG0678,EF,--$,#-1?B0,?#+>FI+R?#,R?#9>:: ,#-1?M*,,EF,--$,--$HI*+1450@41.M8*

;RI1,E2!"#$R?#,R?#9)*+,EF,--$,#-1!?M8*0@R"%&!'(!-:6'G+ 7 ?',CO<1.M8*4-<X9A0QHB*,#-

%B+1%-E$%$--SP#.6#+,?@,)*+123,4D$"'9*9B#+!-:SI"0

5.  55A.!!!%KDE%"#$;?:6 0&-#9,#-,EF,--$,#-1?B0678VB#0,#-1?M*,F#,)I*  4 

$#,&R02H&>R0B+:0.MG0678 ,&R026#+1)I#-**, X29:'+!':1%I06#+%'(F-P#9;0%0#$123,1?B0

;RIVB#0,EF,--$678$7,#-9M21R9792,?I#$10MG*>?<)I*HB*1450*'02':>-, F#,0'G01-79+?&2':,#-1)I#SK+
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,EF,--$1.M8*;RI>0B;F"B#123,%#$#-S1)I#SK+,EF,--$,#-1?B06L,,EF,--$@2I*9B#+!-:SI"0 ;0)'G007G

1!-M8*+1?B0%0#$678HI*+$7,#-!&0"0X!-+%-I#+1.M8*!"#$4?*2P'91-#%#$#-S)*!"#$AB"91R?M*

F#,"E=",-X9U#R-M*F#,%&0',+#0AB#+16=:#?;06I*+SE800'G0AB"9;0,#-!&0"0X!-+%-I#+@2I

6.  AM51?C)6 2&10E0,#-,B*%-I#+%0#$123,1?B0H#$-#9?<1*792)*+,#-**,>::

X29;AI>-++#0P#9;06I*+SE80 >?<"'%2L678R#@2I+B#9>?<1450U--$A#HE 

7.  =?(;15!AM5%A)?GHC6)% H-"F%*:,B*0,#-;AI+#0X29;AI>::!'2,-*+

!"#$1%789+%0#$123,1?B0 )*+=N09Q"EF'91.M8*1%-E$%-I#+!"#$4?*2P'9>?<4^*+,'0,#-:#21F3:;0

123, P#!"EA#,L$#-1"A=#%H-Q X-+.9#:#?-#$UE:27 (P#!V0", () >?<62%*:,B*0,#-;AI+#0

X29"E=",-F<6&;RI1R30"B#:#+1!-M8*+1?B0*#FHI*+$7,#-4-':4-L+,B*0,#-;AI+#0F-E+

8.  .%0%&(:V#A)?+/M% F'21H-79$4^#9-<:L"EU7,#-;AI+#0X29;AIP#.4-<,*:!&

*UE:#91.M8*%M8*%#-;RI!-N>?<VNI4,!-*+1)I#;F>?<%#$#-S>0<0&,#-1?B0;0%0#$123,1?B0

PN$E4T((#@69,':123,4D$"'9@2I 1.-#<123,;0"'907G1-790-NIF#,,#-1?790>::X29!-N>?<VNI4,!-*+

JK8+1450VNI678;,?IAE2>?<;AI1"?#*9NB,':123,4D$"'9$#,678%L2

9.  A)?FN./?2AU) 0*,1R0M*F#,,#-2N>?-',C#%0#$123,1?B0X296'8"@4>?I";0

%0#$123,1?B0PN$E4T((#@6907G9 '+$7, EF,--$,#-2N>?-',C#%0#$123,1? B0678A B"94?N,[T+FEH

%#U#-O<;RI>,B123,4D$"'9X29;RI123,@2I$7%B"0-B"$;0,#--',C#%0#$123,1?B0JK8+1450%#U#-O<

%$:'HE JK8+123,F<@2I[_,,#-$7%B"0-B"$;0%'+!$ H-<R0',-NI!LO!B#)*+H01*+HB*%'+!$%B"0-"$ 2I"9

,#-AB"9,'01,3:;:@$I ,E8+@$I >?<,I*0RE01?3,W **,F#,%0#$123,1?B0 X29!-NF<1450VNI0&;RI123,@2I

[_,4-<%:,#-OQ1R?B#07G

 1.3  1%)*+FIA+/M%JN*:,733)L"< (=C%.!!)

 %0#$123,1?B0PN$E4T((#@69  (HI0>::) O X-+1-79016=:#?"'2,&>.+ 

(*L2$.E69#,- F'+R"'2A?:L-7 4-<,*:2I"9 7 -#9,#-,EF,--$,#-1?B0 2'+07G 1) ?#0*:*LB0-B#+,#9 

2) !#06-+H'"  3) R?:R?7,  4) >6B0,-<X22  5) 4Z04g#9  6) -#"XR0  >?<  7) H#,-<X22 

JK8+,EF,--$,#-1?B06'G+ 7 -#9,#- $7!"#$!-*:!?L$!-:SI"0)*+,EF,--$,#-1!?M8*0@R"%&!'( 

7 ?',CO< >?<%*2!?I*+,':*+!Q4-<,*:,#-F'2,#-.MG0678 PN$E4T((#@69 !"#$4?*2P'9 >?<"EU7

,#-1?B0H#$678-<:L@"I;0*+!Q4-<,*:-N4>::%0#$123,1?B0PN$E4T((#@69` X29$7-#9?<1*7922'+

P#.678 21
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P#.678 21 %0#$123,1?B0PN$E4T((#@69 (HI0>::) 

O X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 

2.  A)?"F15!Q/456A)?+/M%5:1?0G%1%)*+FIA+/M%JN*:,733)L"<

+,?#<!+"#<!A2!1%)*+FIA+/M%"#$=:F=2E6+'?D$56+/M%5+%A,?016'@"#$*#=M51*??9J)K")6A/LA

456+FIA,B*(2<

F#,,#-V?,#-14-79:1679:%$--SP#.6#+,?@,,B*0,#-62?*+-<R"B#+,?LB$

!":!L$,':,?LB$62?*+.:"B#$7-#9,#-%$--SP#.6#+,?@,678>H,HB#+,'0*9B#+@$B$70'9%&!'(6#+

%SEHE F&0"0 5 -#9,#- @2I>,B (1) !"#$*B*0H'")*+,?I#$10MG*R?'+  (2) ,#-6-+H'" (3) !"#$>)3+

>-+>?<!"#$*260)*+,?I#$10 MG*6 I*+  (4) !"#$1- 3"  >?<  (5) !"#$!?B*+>!?B"" B*+@" 

>?<$7-#9,#-%$--SP#.6#+,?@,678>H,HB#+,'0*9B#+$70'9%&!'(6#+%SEHE678-<2':  .05 X29,?LB$

62?*+$7%$--SP#.6#+,?@,H8&,"B#,?LB$!":!L$  F&0"0 2 -#9,#- !M* (1) .?'+,?I#$10MG*)# 

>?< (2) .?'+,?I#$10MG*>)0 

2.1 ?)<A)?1*??9J)K")6A/LA"#$A/>M*'(!'>*./0A/>M*"F/56"#$*#'M)

+Y/#$<456Q/A)?"F15!AM5%A)?"F/56L*M.=A=M)6A2% ;&%(% 5 ?)<A)? LFC.AM
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1. '()*5M5%=2(456A/C)*+%DE58/26 (62%*:2I"9"EU70'8++*H'"@4)I#+R0I# ) 

.:"B#,B*0,#-62?*+,?LB$62?*+>?<,?LB$!":!L$$7%$--SP#.6#+,?@,2I#0!"#$*B*0H'")*+

,?I#$10MG*R?'+@$B>H,HB#+,'0*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 1$M8*.EF#-O#!"#$*B*0H'")*+

,?I#$10MG*R?'+-<R"B#+,?LB$!":!L$>?<,?LB$62?*+>?I".:"B#P#9R?'+,#-62?*+%'42#RQ678  4 

>?<P#9R?'+,#-62?*+%'42#RQ678 8 @$B$7!"#$>H,HB#+,'0*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 

X29P#9R?'+,#-62?*+%'42#RQ678 8 ,?LB$62?*+$7!"#$*B*0H'")*+,?I#$10MG*R?'+%N+,"B#,?LB$

!":!L$ >?<1$M8*.EF#-O#P#9;0,?LB$62?*+ .:"B# !"#$*B*0H'")*+,?I#$10MG*R?'+P#9R?'+,#-

62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 1.E8$)KG0,"B#,B*0,#-62?*+*9B#+$70'9%&!'(

6#+%SEHE678-<2': .05  %B"0,?LB$!":!L$P#9R?'+,#-62?*+%'42#RQ678 4 $7!"#$*B*0H'")*+,?I#$

10MG*R?'+1.E8$)KG0,"B#,B*0,#-62?*+*9B#+@$B$70'9%&!'(6#+%SEHE  >?<R?'+,#-62?*+%'42#RQ678 8 

,?':$7!"#$*B*0H'")*+,?I#$10MG*R?'+?2?+,"B#R?'+,#-62?*+%'42#RQ678 4 

2. A)?"?6=2( (62%*:2I"9"EU79M06-+H'")#1279":06B*0@$I) .:"B# ,B*0,#-

62?*+,?LB$62?*+>?<,?LB$!":!L$$7%$--SP#.6#+,?@,2I#0,#-6-+H'"@$B>H,HB#+,'0*9B#+$7

0'9%&!'(6#+%SEHE678-<2': .05 1$M8*.EF#-O#,#-6-+H'"-<R"B#+,?LB$!":!L$>?<,?LB$62?*+>?I"

.:"B#P#9R?'+,#-62?*+%'42#RQ678 4 >?<P#9R?'+,#-62?*+%'42#RQ678 8  @$B$7!"#$>H,HB#+,'0

*9B#+$70'9%&!'(6#+%SEHE678-<2':  .05 X29P#9R?'+,#-62?*+%'42#RQ678 8 ,?LB$62?*+$7,#-

6-+H'"%N+,"B#,?LB$!":!L$ >?<1$M8*.EF#-O#P#9;0,?LB$62?*+ .:"B# ,#-6-+H'"P#9R?'+,#-

62?*+%'42#RQ678 8 1.E8$)KG0,"B#,B*0,#-62?*+>?<R?'+,#-62?*+%'42#RQ678  4 *9B#+$70'9%&!'(

6#+%SEHE678-<2': .05  %B"0,?LB$!":!L$P#9R?'+,#-62?*+%'42#RQ678  4 >?<R?'+,#-62?*+

%'42#RQ678 8 $7,#-6-+H'"1.E8$)KG0%N+,"B#,B*0,#-62?*+*9B#+$70'9%&!'(6#+%SEHE678-<2': .05

3. '()*.4I6.?6./0'()*5F"%456A/C)*+%DE5"C56 (62%*:2I"9"EU7?L,-0'8+ 

30 "E0#67) .:"B# ,B*0,#-62?*+,?LB$62?*+>?<,?LB$!":!L$$7%$--SP#.6#+,?@,2I#0!"#$

>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+@$B>H,HB#+,'0*9B#+$70'9%&!'(6#+%SEHE678-<2':  .05 

1$M8*.EF#-O#!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+-<R"B#+,?LB$!":!L$>?<,?LB$

62?*+>?I".:"B#P#9R?'+,#-62?*+%'42#RQ678 4 >?<P#9R?'+,#-62?*+%'42#RQ678 8  @$B>H,

HB#+,'0*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 X29P#9R?'+,#-62?*+%'42#RQ678 8 ,?LB$62?*+$7

!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+16B#,'0,':,?LB$!":!L$  >?<1$M8*.EF#-O#P#9;0

,?LB$62?*+ .:"B# !"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+R?'+,#-62?*+%'42#RQ678  8 

1.E8$)KG0,"B#,B*0,#-62?*+>?<R?'+,#-62?*+%'42#RQ678  4 *9B#+$70'9%&!'(6#+%SEHE678-<2': .05 

%B"0,?LB$!":!L$P#9R?'+,#-62?*+%'42#RQ 678 4  $7!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*

6I*+1.E8$)KG0,"B#,B*0,#-62?*+*9B#+$70'9%&!'(6#+%SEHE678-<2': .05  >?<R?'+,#-62?*+%'42#RQ

678 8  $7!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG*6I*+1.E8$)KG0,"B#,B*0,#-62?*+*9B#+$70'9

%&!'(6#+%SEHE678-<2': .05  
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4. '()*+?I( (62%*:2I"9"EU7" E8+1-3"  20 1$H-) .:"B# ,B*0,#-62?*+,?LB$

62?*+>?<,?LB$!":!L$$7%$--SP#.6#+,?@,2I#0!"#$1-3"@$B>H,HB#+,'0*9B#+$70'9%&!'(6#+

%SEHE678-<2': .05  1$M8*.EF#-O#!"#$1-3"-<R"B#+,?LB$!":!L$,':,?LB$62?*+>?I".:"B#P#9R?'+

,#-62?*+%'42#RQ678 4 >?<P#9R?'+,#-62?*+%'42#RQ678 8  @$B$7!"#$>H,HB#+,'0*9B#+$70'9

%&!'(6#+%SEHE678-<2': .05  X29P#9R?'+,#-62?*+%'42#RQ678 8 ,?LB$62?*+$7!"#$1-3"%N+,"B#

,?LB$!":!L$ >?<1$M8*.EF#-O#P#9;0,?LB$62?*+ .:"B# !"#$1-3"R?'+,#-62?*+%'42#RQ678 8 

1.E8$)KG0,"B#,B*0,#-62?*+>?<R?'+,#-62?*+%'42#RQ678  4 *9B#+$70'9%&!'(6#+%SEHE678-<2': .05 

%B"0,?LB$!":!L$P#9R?'+,#-62?*+%'42#RQ678  8 $7!"#$1-3"1.E8$)KG0,"B#,B*0,#-62?*+>?<R?'+

,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2': .05

5. '()*'/M56.'/M((M56L( (62%*:2I"9"EU7"E8+1,3:)*+ 3 FL2) .:"B# ,B*0,#-

62?*+,?LB$62?*+>?<,?LB$!":!L$$7%$--SP#.6#+,?@,2I#0!"#$!?B*+>!?B""B*+@"@$B  >H,

HB#+,'0*9B#+$70'9%&!'(6#+%SEHE678-<2': .05  1$M8*.EF#-O#!"#$!?B*+>!?B""B*+@"-<R"B#+,?LB$

!":!L$>?<,?LB$62?*+>?I".:"B#P#9R?'+,#-62?*+%'42#RQ678  4 >?<P#9R?'+,#-62?*+

%'42#RQ678 8  @$B$7!"#$>H,HB#+,'0*9B#+$70'9%&!'(6#+%SEHE678-<2': .05  X29P#9R?'+,#-62?*+

%'42#RQ678 8 ,?LB$62?*+$7!"#$!?B*+>!?B""B*+@"%N+,"B#,?LB$!":!L$  >?<1$M8*.EF#-O#P#9;0

,?LB$62?*+ .:"B# !"#$!?B*+>!?B""B*+@"R?'+,#-62?*+%'42#RQ678  8 1.E8$)KG0,"B#,B*0,#-

62?*+>?<R?'+,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2': .05 %B"0,?LB$!":!L$

P#9R?'+,#-62?*+%'42#RQ678 8 $7!"#$!?B*+>!?B""B*+@"1.E8$)KG0,"B#,B*0,#-62?*+>?<R?'+,#-

62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2': .05 1AB01279",'0  

 2.2 ?)<A)?1*??9J)K")6A/LA"#$A/>M*"F/56*#'M)+Y/#$<456Q/A)?

"F15!AM5%A)?"F/56=$&A(M)A/>M*'(!'>* ;&%(% 2 ?)<A)? LFC.AM

1. K/26A/C)*+%DE54) (62%*:2I"9"EU79M0,-<X22@,?) .:"B# ,B*0,#-62?*+

,?LB$62?*+>?<,?LB$!":!L$$7%$--SP#.6#+,?@,2I#0.?'+,?I#$10MG*)#>H,HB#+,'0*9B#+$70'9

%&!'(6#+%SEHE678-<2': .05 X29,?LB$62?*+$7.?'+,?I#$10MG*)#H8&,"B#,?LB$!":!L$  1$M8*.EF#-O#

.?'+,?I#$10MG*)#-<R"B#+,?LB$!":!L$>?<,?LB$62?*+>?I".:"B#P#9R?'+,#-62?*+%'42#RQ678  4 

>?<P#9R?'+,#-62?*+%'42#RQ678 8 @$B>H,HB#+,'0*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 X29P#9

R?'+,#-62?*+%'42#RQ678 8 ,?LB$62?*+$7.?'+,?I#$10MG*)#%N+,"B#,?LB$!":!L$  >?<1$M8*.EF#-O#

P#9;0,?LB$62?*+ .:"B# .?'+,?I#$10MG*)#R?'+,#-62?*+%'42#RQ678 4 1.E8$)KG0,"B#,B*0,#-

62?*+*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 >?<R?'+,#-62?*+%'42#RQ678 8 1.E8$)KG0,"B#,B*0,#-

62?*+>?<R?'+,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2': .05 %B"0,?LB$!":!L$.:

"B#.?'+,?I#$10MG*)#R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 1.8E$)KG0,"B#,B*0

,#-62?*+*9B#+@$B$70'9%&!'(6#+%SEHE X29$7FL26780B#%'+1,H!M*,B*0,#-62?*+.?'+,?I#$10MG*)#  

,?LB$62?*+H8&,"B#,?LB$!":!L$*9B#+$70'9%&!'(6#+%SEHE >HBP#9R?'+,#-62?*+%'42#RQ678 8 )*+

,?LB$62?*+$7.?'+,?I#$10MG*)#1.E8$)KG0%N+,"B#,?LB$!":!L$
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2. K/26A/C)*+%DE5.4% (62%*:2I"9"EU7)"I#+?N,:*?@,?) .:"B# ,B*0,#-

62?*+,?LB$62?*+>?<,?LB$!":!L$$7%$--SP#.6#+,?@,2I#0.?'+,?I#$10MG*>)0>H,HB#+,'0

*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 X29,?LB$62?*+$7.?'+,?I#$10MG*>)0H8&,"B#,?LB$!":!L$ 

1$M8*.EF#-O#.?'+,?I#$10MG*>)0-<R"B#+,?LB$!":!L$>?<,?LB$62?*+>?I".:"B#P#9R?'+,#-

62?*+%'42#RQ678 4 >?<P#9R?'+,#-62?*+%'42#RQ678 8 @$B>H,HB#+,'0*9B#+$70'9%&!'(6#+%SEHE

678-<2': .05 X29P#9R?'+,#-62?*+%'42#RQ678 8 ,?LB$62?*+$7.?'+,?I#$10MG*>)0%N+,"B#,?LB$

!":!L$ >?<1$M8*.EF#-O#P#9;0,?LB$62?*+ .:"B# .?'+,?I#$10MG*>)0R?'+,#-62?*+%'42#RQ 

678 4 1.E8$)KG0,"B#,B*0,#-62?*+*9B#+$70'9%&!'(6#+%SEHE678-<2': .05 >?<R?'+,#-62?*+%'42#RQ

678 8  1.E8$)KG0,"B#,B*0,#-62?*+>?<R?'+,#-62?*+%'42#RQ678 4 *9B#+$70'9%&!'(6#+%SEHE678-<2': 

.05 %B"0,?LB$!":!L$R?'+,#-62?*+%'42#RQ678 4 $7.?'+,?I#$10MG*>)01.E8$)KG0,"B#,B*0,#-62?*+

*9B#+$7@$B0'9%&!'(6#+%SEHE >HBR?'+,#-62?*+%'42#RQ678 8 ,?':$7.?'+,?I#$10MG*>)0?2?+,"B#

R?'+,#-62?*+%'42#RQ678 4 *9B#+@$B$70'9%&!'(6#+%SEHE  

5J:,?)<Q/A)?(:;2<

1. 1%)*+FIA+/MM%JN*:,733)L"<1)*)?9K2O%)1*??9J)K")6A/LA456

+FIA,B*(2<LFCF#A(M)1%)*+FIA+/M%"#$=:F=2E6+'?D$56+/M%5+%A,?016'@ 2 ?)<A)? 'D5 (1) K/26

A/C)*+%DE54) ./0 (2) K/26A/C)*+%DE5.4%

X29,B*0,#-62?*+.?'+,?I#$10MG*)#>?<.?'+,?I#$10MG*>)0)*+123,4D$"'9678@2I

1?B0;0%0#$123,1?B0PN$E4T((#@69H8&,"B#123,4D$"'9678@2I1?B0;0%0#$123,1?B0678HE2H'G+1!-M8*+1?B0

*10,4-<%+!Q*9B#+$70'9%&!'( >HBP#9R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 

8 .:"B#123,4D$"'9678@2I1?B0;0%0#$123,1?B0PN$E4T((#@69%#$#-S.'/0#.?'+,?I#$10MG*)#>?<

.?'+,?I#$10MG*>)0)KG0$#@2IF0@$B>H,HB#+,'0,':123,4D$"'9678@2I1?B0;0%0#$123,1?B0678HE2H'G+

1!-M8*+1?B0*10,4-<%+ >%2+;RI1R30"B#,#-1?B0*E%-<;0%0#$123,1?B0PN$E4T((#@69%#$#-S%B+

1%-E$%$--SP#.6#+,?@, 2 -#9,#-07G@2I27,"B#,#-1?B0*E%-<,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0

*10,4-<%+!Q  6'G+07G,#-"EF'9!-'G+07G$LB+=K,C#V?)*+,#-1?B0*E%-<P#9;0%0#$123,1?B06'G+%*+>::

2'+678,?B#"$#>?I"0'G0  >%2+;RI1R30"B#1!-M8*+1?B0%0#$ /,EF,--$P#9,#-1?B0;0%0#$123,1?B0

PN$E4T((#@69%#$#-SAB"9%B+1%-E$%$--SP#.6#+,?@,-#9,#-.?'+,?I#$10MG*)#>?<.?'+,?I#$

10MG*>)0@2I JK8+%$--SP#.6#+,?@,-#9,#-.?'+,?I#$10MG*)#>?<.?'+,?I#$10MG*>)01450!"#$

%#$#-S;0,#-;AI>-+%N+%L2;0-<9<1"?#678%'G0678%L2R-M*1-79,@2I"B#>-+-<1:E2  JK8+.?'+,?I#$10MG*1450

V?$#F#,*E6UE.?)*+ 2 4TFF'9!M* !"#$>)3+>-+>?<!"#$1-3" (Gallahue, 1982) X29>%2+**,

;0,EF,--$,#-1?B0)*+123,678$7,#-,-<X22 ,#-H7 ,#-)"I#+@,? >?<,EF,--$*M80W 6781,789")I*+,':

,#--<1:E2>-+;0,#->%2+,#-1!?M8*0@R"  JK8+F<1R30@2I"B#%0#$123,1?B0PN$E4T((#@69$7-#9,#-

,EF,--$,#-1?B0,?#+>FI+678%B+1%-E$%$--SP#.6#+,?@,2I#0.?'+,?I#$10MG*)#F&0"0  2 -#9,#- 

@2I>,B (1) >6B0,-<X22 >?< (2) H#,-<X22 F<1R30@2I"B#6'G+ 2 -#9,#-1?B01450,EF,--$,#-1?B0678

$LB+10I0;RIVNI1?B01!?M8*0@R"2I"9,#-,-<X221450%&!'( JK8+1$M8*14-79:1679:,':%0#$123,1?B0678HE2H'G+

1!-M8*+1?B0*10,4-<%+!Q678;AI;0,#-"EF'9!-'G+07G@$B.:"B#$7%B"0,#-1?B0;2)*+1!-M8*+1?B0678%B+1%-E$;RI
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123,@2I1!?M8*0@R"2I"9,#-,-<X22 FK+14501RHLV?678,?LB$62?*+$7.?'+,?I#$10MG*)#1.E8$)KG0F0@$B

>H,HB#+,':,?LB$!":!L$P#9R?'+,#-1?B0 >?<F<1R30@2I"B#%0#$123,1?B0PN$E4T((#@69$7-#9,#-

,EF,--$,#-1?B0,?#+>FI+678%B+1%-E$%$--SP#.6#+,?@,2I#0!"#$>)3+>-+)*+,?I#$10MG*>)0JK8+

14504TFF'9R0K8+6781,789")I*+,':.?'+,?I#$10MG*>)0F&0"0 2 -#9,#- @2I>,B (1) -#"XR0 >?< (2) 4Z0

4g#9 F<1R30@2I"B#6'G+ 2 -#9,#-1?B01450,EF,--$,#-1?B0678$LB+10I0;RIVNI1?B01!?M8*0@R"2I"9,#-;AI>)0

>?<- B#+,#9%B"0:01450%&!'(  JK8+1$ M8*14- 79:16 79:,':%0#$12 3,1? B06 78H E2H 'G+1!- M8*+1? B0

*10,4-<%+!Q678;AI;0,#-"EF'9!-'G+07G.:"B#$7%B"0,#-1?B0)*+1!-M8*+1?B0678%B+1%-E$;RI123,@2I1!?M8*0@R"

2I"9,#-;AI>)0!M* (1) -#"XR0 >?< (2) 6#+4Z0?#2A'0!?I#9!?K+,'0,':%0#$123,1?B0PN$E4T((#

@69 (HI0>::) >HBR#,.EF#-O#SK+F&0"0,#--*+-':VNI1?B0)*+-#9,#-,EF,--$F<1R30"B#-#9,#-

,EF,--$,#-1?B0 (1) -#"XR0 >?< (2) 4Z04g#9 )*+%0#$123,1?B0PN$E4T((#@69 (HI0>::) 

%#$#-S-*+-':;RI123,@2I1?B0.-I*$W ,'0,':1.M8*0$#,,"B#FK+14501RHLV?678,?LB$62?*+$7.?'+,?I#$

10MG*>)0@$B>H,HB#+,'0,':,?LB$!":!L$P#9R?'+,#-1?B0 

2. 1%)*+FIA+/M%JN*:,733)L"<1)*)?9K2O%)1*??9J)K")6A/LA456

+FIA,B*(2<LFCL*M.=A=M)6A2%A2!1%)*+FIA+/M%"#$=:F=2E6+'?D$56+/M%5+%A,?016'@ 5 ?)<A)? 

'D5 (1) '()*5M5%=2(456A/C)*+%DE58/26 (2) A)?"?6=2( (3) '()*.4I6.?6./0'()*5F"%

456A/C)*+%DE5"C56 (4) '()*+?I( ./0 (5) '()*'/M56.'/M((M56L( 

X29,B*0,#-62?*+!"#$*B*0H'")*+,?I#$10MG*R?'+  ,#-6-+H'" !"#$>)3+>-+

>?<!"#$*260)*+,?I#$10MG*6I*+ !"#$1-3" >?<!"#$!?B*+>!?B""B*+@" )*+123,4D$"'9678@2I1?B0

;0%0#$123,1?B0PN$E4T((#@69@$B>H,HB#+,':123,4D$"'9678@2I1?B0;0%0#$123,1?B0678HE2H'G+1!-M8*+

1?B0*10,4-<%+!Q  >?<P#9R?'+,#-62?*+%'42#RQ678 4 >?<R?'+,#-62?*+%'42#RQ678 8 .:"B#

%$--SP#.6#+,?@,6'G+ 5 -#9,#-2'+,?B#"@$B>H,HB#+,'0  FK+9'+@$B%#$#-S%-L4@2I"B#,#-1?B0

*E%-<;0%0#$123,1?B0PN$E4T((#@69%#$#-S%B+1%-E$%$--SP#.6#+,?@, 5 -#9,#-07G@2I27,"B#

,#-1?B0*E%-<,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q 6'G+07G,#-"EF'9!-'G+07GVNI"EF'9$LB+=K,C#

V?)*+,#-1?B0*E%-<P#9;0%0#$123,1?B06'G+%*+>::X29@$B1?M*,678F<;AI,#-[_,;RI123,1?B01.M8*;RI

1,E2V?H#$678VNI"EF'9HI*+,#-2'++#0"EF'9678VB#0$#  (.'A07 %L"--OA'9, 2542; 2?A'9 =-7%&-#(, 2537 

>?<$+!? >[+%#1!0, 2535) 10M8*+F#,VNI"EF'9HI*+,#-=K,C#SK+%P#.!"#$1450F-E+)*+123,678,#-

1?B0SM*1450!"#$HI*+,#-)'G0.MG0D#0)*+123,H#$678,*+6L01.M8*123,>RB+%R4-<A#A#HE (UNICEF, 

1989) @2I-<:L@"I;0$#H-# 31 )*+*0L%'((#"B#2I"9%E6UE123,"B# “123,$7%E6UE;0,#-1?B0X29A*:

U--$” !LO!B#)*+,#-1?B06&;RI123,@2I;AI!"#$!E2)*+H01*+ ,#-;RI1"?#,':123,;0,#-1?B01450,#-

14a2X*,#%;RI123,@2I;AI!"#$!E2)*+H01*+;0D#0<$0LC9Q!0R0K8+678$7%E6UE;0,#-!E2  ;0,#-1?M*,678

F<6&R-M*1?E, 1.-#<123,>HB?<!0@$B1R$M*0,'0$7!"#$14501*,'H:L!!? $76',C< .-%"--!Q !"#$

%#$#-S >?<=',9P#.;0>HB?<:L!!?9B*$$7!"#$>H,HB#+,'0 H?*2A7"EH)*+1-#HI*+1F*,':!"#$

9LB+9#, HI*+1VAE(!"#$)'2>9I+ HI*+$7!"#$9M2R9LB0;0,#->,I@)4T(R# 1.M8*678F<-NIF',!"#$6I#6#9

>?<X*,#%1$M8*1-#HI*+1F*,':%E8+1R?B#07G >?<1-790-NI678F<-':$M*,':%E8+678%0L,%0#0>?<!"#$VE2R"'+

678$#19M*04-<%:,#-OQ1R?B#07G123,F<@2I-':X29H-+VB#0,#-1?B0FK+1450V?6&;RIV?,#-"EF'9!-'G+07G

%$--SP#.6#+,?@,P#9R?'+,#-1?B0)*+123,6'G+%*+,?LB$ (,?LB$62?*+>?<,?LB$!":!L$) @$B>H,
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HB#+,'0 >HB1$M8*2NF#,)I*$N?678>%2+;RI1R30;0>V0PN$E678 3-7 .:"B#123,4D$"'9678@2I1?B0;0%0#$123,

1?B0PN$E4T((#@69$7>0"X0I$678F<.'/0#%$--SP#.6#+,?@,6'G+ 5 -#9,#-;RI27)KG0@2I>HB6789'+@$B

>H,HB#+,'0,':123,4D$"'9678@2I1?B0;0%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q0'G0 %#1RHLR0K8+

*#F$#F#,"EU7,#-1?B0*E%-<678*#FHI*+;AI1"?#;0,#-62?*+$#,,"B#  8 %'42#RQ FK+F<1R30!"#$

>H,HB#+ SI#1450,#-"EF'9678VB#0$#6&,#-[_,123,4D$"'9X29;RI1?B0,':1!-M8*+1?B0%0#$>::1450

%S#07[_,F<.:"B#;AI1"?#;0,#-62?*+  8 %'42#RQ,3%#$#-SF<1R30!"#$>H,HB#+*9B#+$70'9

%&!'(@2I 2'+0'G0FK+!"-$7,#-"EF'9HB*@4X291.E8$-<9<1"?#;0,#-62?*+;RI9#")KG0F#,  8 %'42#RQ

14 50  12 %'42#RQ R- M*1. E8$-<9<1"?#;0,#-1? B0* E%-<;R I0#0) KG0F#,  30 0#67H B*" '014 50 

45 0#67HB*"'0 *#FF<1R30!"#$>H,HB#+,'0-<R"B#+,#-1?B0*E%-<;0%0#$123,1?B0PN$E4T((#@69

,':,#-1?B0*E%-<;0%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q678$7HB*%$--SP#.6#+,?@,)*+

123,4D$"'9,31450@2I

3.  1%)*+F IIA +/ M%J N* :, 733)L"<1)*)?91 M6 +1? :*K 2O%)A)?456

1*??9J)K")6A/LA456+FIA,B*(2<G%?)<A)?'()*5M5%=2(456A/C)*+%DE58/26LFC

;0)O<678123,4D$"'9678@2I1?B0*E%-<;0%0#$123,1?B0PN$E4T((#@69678$7,EF,--$

,#-1!?M8*0@R"678$7,#-9M21R9792,?I#$10MG*>?<)I*HB*;0?#01H-79$!"#$.-I*$X29$7!-N1450VNI0&

,#-*:*LB0-B#+,#9,B*0>?<R?'+,#-1?B0.:"B#123,4D$"'9,?LB$07G$7.'/0#,#-)*+!"#$*B*0H'")*+

,?I#$10MG*R?'+*9B#+$70'9%&!'(6#+%SEHE678-<2':  .05 JK8+1$M8*14-79:1679:,':123,4D$"'9678@2I1?B0

*E%-<;0%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q.:"B#123,4D$"'9,?LB$07G@$B$7.'/0#,#-)*+

!"#$*B*0H'")*+,?I#$10MG*R?'+ >%2+;RI1R30"B#,EF,--$,#-1?B0678@2I1H-79$@"I;0%0#$123,1?B0

PN$E4T((#@69X291\.#<?#01H-79$!"#$.-I*$678$7" 'HSL4-<%+!Q;0,#-%B+1%-E$;RI123,@2I

1!?M8*0@R"-B#+,#9;0?',CO<,#-9M21R9792,?I#$10MG*>?<)I*HB*0'G0%#$#-S%B+1%-E$%$--SP#.

6#+,?@,)*+123,4D$"'9@2IFK+!"-F'2;RI123,4D$"'96L,!0@2I$7,#-*:*LB0-B#+,#9,B*0>?<R?'+,#-

1?B06L,!-'G+

4. 1%)*+FIA+/M%JN*:,733)L"<A2!A)?K2O%)A)?FC)%5D$%Z

F#,,#-"EF'9!-'G+07GVNI"EF '9@2I%'+1,H>?<1[^#2N123,4D$"'96781?B0*E%-<;0%0#$  

123,1?B0PN$E4T((#@69 >?<@2I%'+1,H1R30.'/0#,#-)*+123,4D$"'9R?#94-<,#-67814?7890>4?+

@4JK8+%*2!?I*+,':>0"!E2;0,#-.'/0#VNI1-790>::*+!Q-"$X29,#-:N-O#,#-VB#0,#-1?B0H#$

R?',%NH-,#-=K,C#4D$"'9  .L6U=',-#A 2546 VNI"EF'9FK+)*0&1%0*)I*$N?678@2IF#,,#-%'+1,H

.]HE,--$,#-1?B0)*+123,,?LB$62?*+@"I1.M8*14504-<X9A0QHB*VNI%0;F678HI*+,#-F<6&,#-=K,C#;0

1-M8*+)*+.]HE,--$,#-1?B0)*+123,4D$"'9>?<,#-F'2%P#.>"2?I*$%&R-':,#-1?B0,?#+>FI+

)*+123,4D$"'9HB*@4 6'G+07G)I*F&,'2)*+,#-%'+1,H07G9'+!+$7*9NB10M8*+F#,,#-%'+1,H14501R$M*0,#-

:'06K,1-M8*+-#"6781,E2)KG0;0)O<;2)O<R0K8+16B#0'G0 $E@2I1450,#-:*,1?B#1-M8*+-#"6781,E2)KG06'G+R$2
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4.1 1J)K.(F/C5*=)*V??*H)=:1M6Q/=M5,?:*)SA)?+/M%

;0,#-"EF'9!-'G+07GJK8+$LB+.'/0#%0#$123,1?B0,?#+>FI+1.M8*;RI123,@2I1?B0@2I

%'$V'%;,?IAE2,':U--$A#HEJK8+1450%B"0R0K8+)*+>0"!E2PN$E4T((#@69678VNI"EF'9$LB+0&$#;AI;0,#-

**,>::.MG0678,#-1?B0,?#+>FI+%&R-':123, 1.M8*14a2X*,#%;RI123,@2I1?B0;0%P#.>"2?I*$,?#+

>FI+6781450U--$A#HE JK8+%*2!?I*+,':,*+6L01.M8*123,>RB+%R4-<A#A#HE (UNICEF, 1989)  @2I-<:L

SK+!LO!B#)*+,#-1?B0HB*123,>?<;RI4-<X9A0Q>,B123,;0>+B)*+,#-1?B06&;RI123,@2I%'$V'%,':

U--$A#HE9E8+123,%#$#-S678F<1?B0,?#+>FI+@2I$#,>?<:B*916B#@R-BF<6&;RI123,%#$#-S1R30  

"'fF',-,#-14?7890>4?+)*+U--$A#HE-*:W H'"@2I$#,)KG0 JK8+;0%0#$123,1?B0PN$E4T((#@69678 

VNI"EF'9.'/0#)KG0;0AB"+)*+,#-62?*+VNI"EF'9%'+1,H1R30?',CO<,#-1?B067814?7890>4?+@4)*+123,

,':-#9,#-,EF,--$!#06-+H'"X291450V?$#F#,%P#.>"2?I*$;0,#-1?B014?7890>4?+@4;0AB"+

6I#9)*+,#-62?*+;012M*0,-,f#!$ 4Z 2553 1450AB"+]2N[0678:#+"'0[0H,R0',6&;RI1,E20G&)'+

;0.MG0678-#9,#-,EF,--$!#06-+H'"JK8+1450!"#$H'G+;F)*+,#-**,>::6786&;RI.MG06781?B0%#$#-S

14?7890>4?+>?<1AM8*$X9+,':]2N,#?%*2!?I*+,':>0"!E2PN$E4T((#@69)*+%0#$123,1?B0>RB+07G  

JK8+6&;RI.MG067807G2N1R$M*0%-<0G&)0#2;R(B%&R-':123,W  2K+2N2>?<6I#6#9;RI123,W 1)I#$#1?B0,':

-#9,#-,EF,--$!#06-+H'"07G$#,)KG0  JK8+%*2!?I*+,': NPFA (2000) >?< Casey (2005) 678@2I

-<:L"B# !"#$R?#,R?#9>?<!"#$%&!'()*+%E8+>"2?I*$6#+U--$A#HE 1450R06#+R0K8+;0,#-

.'/0#%S#06781?B0%&R-':123,6782K+2N2;F;RI123,$7X*,#%;0,#-1?B01.E8$)KG0  >?<;0%B"0)*+.MG0678

,EF,--$,#-1?B0-#9,#-R?:R?7,JK8+1450-#9,#-,EF,--$,#-1?B0,?#+>FI+678%B+1%E-$%$--SP#.

6#+,?@,2I#0!"#$1-3">?<!"#$!?B*+>!?B""B*+@"0'G0$7,#-14?7890>4?+@4X29;0AB"+ 4 %'42#RQ

>-,)*+,#-62?*+123,W F<;AI1"?#;0,#-1?B0;0.MG067807G@$B0#0>HBAB"+ 4 %'42#RQ%L26I#9.:"B#

,?LB$62?*+1-E8$1)I#$#1?B0;0.MG0678-#9,#-,EF,--$R?:R?7,$#,)KG0  JK8+*#F1,E2F#,;0AB"+>-,

HI0@$I;0:-E1"O0'G0SN,H'2,E8+,I#0FK+;RI-B$1+#;01"?#1?B0@2I@$B270', (10:30-11:00 0.) >HB;0AB"+R?'+

)*+,#-62?*+1$M8*HI0@$IXH)KG0F0;RI-B$1+#>,B.MG0678;01"?#1?B0@2I123,FK+1)I#$#1?B0;0.MG0678$#,)KG0

X291$M8*2N?',CO<,#-1?B0)*+,?LB$62?*+%B"0$#,F<1450,#-"E8+@?BF':,'0@4$# >HB:#+!-'G+$7,#-1?B0

1AE+>)B+)'01,E2)KG0X29*#='9!"#$HB*10M8*+F#,-#9,#-,EF,--$,#-1?B0,?#+>FI+*M80W  1AB0 123,F<

12E040"E8+:0!#06-+H'">?I""E8+VB#0.MG0678,EF,--$R?:R?7,@4F:678>6B0,-<X221.M8*>)B+,'0,3$7  JK8+

%*2!?I*+,':+#0"EF'9)*+  Boldemann and others (2006) @2I.:"B# %P#.>"2?I*$;0,#-1?B0

,?#+>FI+)*+123,678$7@$I9M0HI0 @$I.LI$1H7G9 .MG0VE")L)-< F<6&;RI123,$7-<2':,EF,--$6#+,#9%N+,"B#

%P#..MG06781?B0,?#+>FI+678$7.MA.'0ULQ*9NB0I*9 (!B#1\?789,#-12E0 21.5 ,I#"/0#67 HB* 17.7 ,I#"/0#67) 

 4.2 '()*HD$%H5!G%A:;A??*"#$1%>A./0"C)")<"&G8C+FIALFC+4C)?M(*

A:;A??*")6A)<"#$+,-%,?0P<H%@=M51>4J)K

 ;0,#-"EF'9!-'G+07GVNI"EF'9%'+1,H1R30SK+!"#$AM80A*:)*+123,4D$"'9678$7HB*

?',CO<,EF,--$,#-1?B0X29H'2%E0F#,,#-678123,1)I#$#1?B0,':,EF,--$0'G0:B*9>?<;AI1"?#0#0

,"B#1!-M8*+1?B0%0#$/,EF,--$,?#+>FI+*M80W !M* ,EF,--$4Z04g#9 >?<,EF,--$RI*9XR0 JK8+123,

%B"0;R(B$',A*:1?B0,':1!-M8*+1?B0%0#$%*+A0E207G14501"?#0#0  >?<F#,!&:*,1?B#)*+!-N

4-<F&A'G0678:*,VNI"EF'9"B# 123,A*:1?B0,':1!-M8*+1?B04Z04g#9>?<-#"XR0$#,1.-#<$7!"#$6I#6#9  
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JK8+%*2!?I*+,':,*+6L01.M8*123,>RB+%R4-<A#A#HE (UNICEF, 1989) @2I-<:L@"I"B#,#-1?B06&;RI

123,@2I1)I#-B"$,EF,--$6#+,#967814504-<X9A0QHB*%L)P#. JK8+,EF,--$4Z04g#9>?<RI*9XR01450

,EF,--$6#+,#9-<2':4#0,?#+SK+!B*0)I#+R0',R#,123,AM80A*:1!-M8*+1?B0678%B+1%-E$;RI123,@2I 

4Z04g#9>?<RI*9XR0F<6&;RI1,E2V?27HB*%L)P#.)*+123,JK8+%*2!?I*+,':,#-"EF'9)*+  Mackett 

(2004) @2I6&,#-=K,C#,#-1?B0)*+123,X291[^#%'+1,H,#-OQ .:"B# ,#-1?B0)*+123,%#$#-S1V#

V?#(.?'++#0@2I1450*9B#+$#, @$B;AB123,6L,!0678F<A*:1?B0,7b#>?<@$B;AB123,6L,!0678F<A*:

,EF,--$678VNI;R(BF'2)KG0 >HB123,6L,!0?I"0AM80A*:,#-1?B02I"9,'06'G+0'G0  JK8+.]HE,--$,#-1?B0)*+

123,6'G+%*+,EF,--$,#-1?B007G678VNI"EF'9%'+1,H1R30123,$',F<1?B0;0?',CO<62%*:!"#$%#$#-S)*+

H0X2914-79:1679:,':1.M8*0>?<F<$7123,:#+!06781[^#$*+"EU7,#-1?B0)*+1.M8*0>?<62?*+1?B0

H#$ >HB,3.:"B#.MG0678,EF,--$:#+%B"0@$B1450678AM80A*:)*+123,"'907GX29VNI"EF'9%'+1,H1R30"B#.MG0678

,EF,--$H#,-<X22123,F<0E9$1?B00I*9 >?<F#,!&:*,1?B#)*+!-N4-<F&A'G0678:*,VNI"EF'9"B# 123,

@$B!B*9A*:1?B0;0?#0,EF,--$H#,-<X2207G16B#@- JK8+?#0,EF,--$H#,-<X221450.MG0678,EF,--$678$7

,#-6#%7%-I#+?"2?#9?+:0.MG01.M8*,-<HLI0;RI123,1)I#$#1?B0;0?',CO<,-<X22@4$#>HB6'G+07G@$B@2I

-':!"#$%0;FF#,123,4D$"'916B#678!"- JK8+%*2!?I*+,':+#0"EF'9)*+ Gardon, Labarque, Smits 

and Bourdeaudhuij (2009) 678@2I6&,#-"EF'91-M8*+ “,#-%B+1%-E$,EF,--$6#+,#9;0%0#$123,1?B0

)*+123,,B*0"'91-790F#,,#-=K,C#V?)*+,#-1?B0,':-N4>::?"2?#9:0.MG0%0#$>?<1!-M8*+1?B0

%0#$” .:"B#;0%B"0)*+-N4>::?"2?#9:0.MG0%0#$@$B%#$#-SAB"91.E8$-<2':,EF,--$6#+,#9

R-M*AB"9?2-<2':,EF,--$678R$2@4,':,#-0'8+1\9W ;0AB"+1"?#.',)*+X-+1-790)*+123,@2I >%2+;RI

1R30"B#,EF,--$678VNI;R(B!E2>?<F'21H-79$@"I;RI123,1450*9B#+27>?I"0'G0*#F.:"B#@$B@2I1450678AM80A*:

)*+123,1%$*@4

 4.3 A)?+/M%5:1?01)*)?9HM(<K2O%)'()**2$%G;G%=%+56456+FIA

"#$*#'()*=C56A)?K:+TU

 ;0,#-"EF'9!-'G+07G$7123,.E1=C-"$*9NB;0,#-62?*+!-'G+07G2I"9  X291450123,

R(E+678!-N4-<F&A'G0@2I:*,VNI"EF'9"B#1450123,678$7.'/0#,#-?B#AI#  JK8+VNI"EF'9@2I%'+1,H1R30SK+!"#$

14?7890>4?+)*+123,R(E+!007G$#,$#9F#,,B*0,#-1?B0678123,!007GF<$76#+6B#,#-12E0>?<"E8+678

HE2)'2 1R$M*0,?I#$10MG*>?<,#-4-<%#0%'$.'0UQ)*+,?I#$10MG*@$B270', F#,,-O7H'"*9B#+)*+123,

!007GVNI"EF'9%'+1,H1R30"B#123,R(E+!007GA*:678F<1?B0,':1.M8*0>HB1.M8*0$',F<@$B!B*9A*:1?B02I"9

1.-#<2NF#,,#-678123,!0*M80W 1?B0*<@->?I"123,R(E+!007GF<A*:1)I#@4;,?IW >?I".9#9#$1?BB0;RI

1R$M*01.M8*0 >HB,3$',F<1?B0H#$1.M8*0@$B6'0 H'"*9B#+6781!-M8*+1?B04Z04g#9JK8+123,%B"0;R(BF<;AI

1"?#;0,#-1?B06780780#0123,R(E+!007G,3F<.9#9#$1?B0;,?IW  ,':1.M8*0X291,#<-#"F':)*+1!-M8*+

1?B04Z04g#9%B"067814506#+?#2A'0>?I".9#9#$12E0)KG0@4;RI1R$M*01.M8*0)*+H067812E0)KG0@4>?I"

*9B#+!?B*+>!?B"   VNI"EF'9%'+1,H1R30"B#123,R(E+!007G.9#9#$12E0>HB,31450,#-12E0678@$B$'80!+  12E0

R0I#>?I"$7S*9R?'+1,#<*9NBAB"+,?#+)*+6#+?#2A'0X29@$B12E0)KG0@4F0%L2>?I"P#9R?'+123,R(E+

!007G,3H'2%E0;F12E0?+F#,1!-M8*+1?B0@41$M8*1.M8*0)*+H09I#96781?B0 >HB%E8+678VNI"EF'9%'+1,H1R30!M*-*9

9EG$:0;:R0I#)*+123,R(E+!0077GH*0?+F#,1!-M8*+1?B01.M8*H#$1.M8*0@4  HB*$#;0AB"+6I#9)*+,#-

"EF'9P#9R?'+,#-1?B0,':%0#$123,1?B0PN$E4T((#@69VNI"EF'91R30"B#123,R(E+!007G%#$#-S12E0)KG0
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6#+?#2A'0)*+1!-M8*+1?B04Z04g#9X29@$BHI*+F':-#"F':>?<%#$#-S12E0H#$R?'+1.M8*0)KG0@4@2I>$I

F<$7,#-?I$,?#+6#+>HB1U*,39M0)KG0.-I*$-*99EG$>?I"12E0HB*F0%#$#-S)KG0$#SK+A#0.',)*+

1!-M8*+1?B0@2I >%2+;RI1R30"B#123,$7!"#$$'80;F;0H01*+1.E8$)KG0 JK8+%*2!?I*+,':,*+6L01.M8*123,

>RB+%R4-<A#A#HE (UNICEF, 1989)  678@2I-<:LSK+4-<X9A0Q)*+,#-1?B0678$7HB*123,.E1=C"B# ,#-

1?B01450R06#+R0K8+678F<6&;RI123,@2IHE2HB*>?<@2I1)I#-B"$,':,?LB$  JK8+123,.E1=C1*+,3HI*+,#-1450

%B"0R0K8+)*+,?LB$1AB0,'0 >?<HI*+@2I-':,#-%B+1%-E$!"#$$'80;F;0H01*+)*+123, (Self-reliance) 

>?<F#,,#-:*,1?B#)*+!-N4-<F&A'G0678:*,"B# 123,R(E+!007G$7,?I#$10MG*$M*>)3+>-+$#,)KG02NF#,

,#-F':2E0%*1)790R0'+%M*@2I27)KG0,"B#1$M8*,B*0 

 4.4  A)?+/M%5:1?0HM(<1M6+1?:*K2O%)A)?")6FC)%126'*

 ,#-"EF'9!-'G+07GVNI"EF'9%'+1,H1R30.]HE,--$6#+%'+!$678123,$7,#-%M8*%#-,'0

-<R"B#+,#-1?B0,':1.M8*0  X291R30,#->%2+!"#$AB"91R?M*;0,#-1?B0  ,#-.N2;RI,&?'+;F 

,#-A',A"0;RI123,!0*M801?B0H#$H01*+  JK8+%*2!?I*+,':,*+6L01.M8*123,>RB+%R4-<A#A#HE 

(UNICEF, 1989) 678-<:L@"I" B#,#-1?B06&;RI123,@2I1- 790-NI% '$.'0UP#.6#+%'+!$  6&;RI1-790-NI

:6:#6R0I#678 .]HE,--$)*+H01*+678$7HB*,#-$74YE%'$.'0UQ,':VNI*M80 123,F<$7,#-.N2!L9%M8*%#->?<

.'/0#!"#$!E2-E1-8E$$#,$#9 $7,-O7H'"*9B#+678VNI"EF'9%'+1,H1R30H*0R0K8+!M*  $7123,R(E+!0R0K8+

:*,1.M8*06781450123,VNIA#9;RI1?B0H#$?',CO<678H01*+!E2  X29.N2"B# “?*+12E0>::RLB090HQ%E” 

F#,0'G0123,VNIA#9,312E0)KG0H#$6#+?#2A'0)*+1!-M8*+1?B04Z04g#9.-I*$,':6&?',CO<6B#6#+!?I#9

RLB090HQ)O<12E0)KG0@4R#123,VNIR(E+678**,!&%'8+ JK8+123,VNIR(E+9EG$>?<R'"1-#<>%2+!"#$.K+.*;F

>?I":*,123,VNIA#9!012E$"B# “6707G12E0?+” >%2+;RI1R30"B#123,$7,#-%M8*%#->?<$7!"#$!E2-E81-E8$;0

,#-1?B06'G+9'+@2I1?B0;0:6:#6)*+VNI0&>?<VNI4YE:'HEH#$2I"9!"#$1H3$;F*7,2I"9  *7,,-O7R0K8+678VNI
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>?<1450,#-;AI"'%2L*9B#+

!LI$!B#4-<R9'26-'.9#,-OQ 

10I0!"#$.*1.79+@$B

cL^+1c^*

88.88 0.77

2  X-+1-790>?<AL$A0%#$#-S.K+.#

    H01*+@2IX29,#--B"$$M*,'0.'/0#

    %0#$123,1?B0%&R-':123,W ;0AL$A0

    )*+H01*+

1.M8*;RIX-+1-790>?<AL$A0

@2I-B"$$M*-B"$;F%#$#-S

.K+.#H01*+@2I>?<0&@4%NB

,#-1450AL$A01)I$>)3+

77.77 0.66

3. 123,$7%B"0-B"$;0,#-:&-L+-',C#

    %0#$123,1?B0*9B#++B#9W 1AB0 1,?789

    6-#9 1,3:;:@$I>RI+  

1.M8*%B+1%-E$FEH%#U#-O<

;0,#-$7%B"0-B"$;0,#-

-',C#%$:'HE%B"0-"$

77.77 0.55

-"$1\?789 81.47 0.66

F#,H#-#+678 26 .:"B#V?,#-4-<1$E0!"#$!E21R30)*+VNI6-+!LO"L/E1,789",':

!"#$%*2!?I*+)*+-#9,#-*+!Q4-<,*:2I#0PN$E4T((#@69)*+%0#$123,1?B0X29;AIPN$E4T((#

@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9>?<"'HSL4-<%+!Q VNI6-+!LO"L/E$7!"#$1R30

%*2!?I*+X29$7!B#-I*9?<)*+,#-1R302I"9-<R"B#+ 77.77 SK+ 88.88 >?<$7!B#2'A07!"#$%*2!?I*+

*9NB-<R"B#+ 0.55 SK+ 0.77 >?<!B#-I*9?<>?<!B#2'A07!"#$%*2!?I*+)*+*+!Q4-<,*:2I#0

PN$E4T((#@696'G+R$2$7!B#16B#,': 81.47 ,': 0.66 
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H#-#+678 27 !B#-I*9?<>?<!B#2'A07!"#$%*2!?I*+)*+V?,#-4-<1$E0!"#$!E21R30VNI6-+

 !LO"L/E;02I#0!"#$%*2!?I*+)*+-#9,#-*+!Q4-<,*:2I#0!"#$4?*2P'9)*+

%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,

4D$"'9>?<"'HSL4-<%+!Q (2I#0!"#$4?*2P'9)

-#9,#-*+!Q4-<,*:)*+-N4>::%0#$

123,1?B0X29;AIPN$E4T((#@69`

"'HSL4-<%+!Q

(2I#0!"#$4?*2P'9)

!B#-I*9?<)*+

,#-1R302I"9

(-I*9?<)

!B#2'A07!"#$

%*2!?I*+

(IOC)

1,OkQ%0#$123,1?B04?*2P'9F#,>::

!'2,-*+!"#$1%789+%0#$123,1?B0)*+

=N09Q"EF'91.M8*%-I#+1%-E$!"#$4?*2P'9

>?<4^*+,'0,#-:#21F3:;0123, $7-#9

?<1*7922'+07G

1.M8*;RI123,@2I-':!"#$

4?*2P'9F#,,#-;AI1!-M8*+

1?B0%0#$

1. !&0K+SK+-<9<RB#+X29-*:1!-M8*+1?B0 1.80 $. @$B$7 ,I*0RE0 HI0@$I 

    R-M*1c*-Q0E1F*-Q*M80"#+*9NB

77.77 0.66

2. HE2H'G+1!-M8*+1?B0X299K2D#0-#,1!-M8*+1?B06L,H'"1.M8*@$B;RI1,E2,#- 

    1!?M8*09I#9R-M*.?E,!"8&@2I

100.00 1.00

3. "'%2LU--$A#HE6780&$#;AIHI*+$7!"#$4?*2P'9 1AB0 @2I,&F'21%7G90

    R-M*!"#$!$ >?<-*9HB*-<R"B#+"'%2LHI*+1450@4H#$)I*,&R02

    !M* RI#$$7AB*+;RI0EG"$M*R-M*=7-C<1)I#@4HE2R-M*R07: ,2 :2 R-M*

    6':@2I X29AB*+HI*+$7)0#20I*9,"B# 9 J$. R-M*$#,,"B# 23 J$.

100.00 1.00

4. .MG0%0#$HI*+4^*+,'0,#-:#21F3:F#,,#-H,@2I 1AB0 1450.MG0

    6-#9?K, 30 J$. R-M*1450"'%2L*M80W678%#$#-S2N2J':>-+,-<>6,@2I

    (1!-M8*+1?B0%N+@$B1,E0 1.50 $.)

100.00 1.00

5. !"#$%N+F#,.MG0%0#$SK+.MG09,-<2':)*+1!-M8*+1?B0%&R-':123,

    4D$"'9%N+@$B1,E0 1.20 $.

100.00 1.00

6. $7,#-2N>?H-"F%*:%0#$123,1?B06L,"'0>?<$7,#-:'06K,V?,#- 

    H-"F%*:6L,W 3 12M*0

88.88 0.88

7. $7VNI2N>?,#-1?B0678$7!"#$-NI;0,#-1?B0 ,#-;AI1!-M8*+1?B0 ,#--<"'+

    ,#-:#21F3: >?<,#-4D$.9#:#? 1AB0 !-N*0L:#? X29%'2%B"0   

    VNI2N>?,#-1?B0,':F&0"0123,4D$"'916B#,': 1:20

77.77 0.77

-"$1\?789 92.06 0.90
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F#,H#-#+678 27 .:"B#V?,#-4-<1$E0!"#$!E21R30)*+VNI6-+!LO"L/E1,789",':

!"#$%*2!?I*+)*+-#9,#-*+!Q4-<,*:2I#0!"#$4?*2P'9)*+%0#$123,1?B0X29;AIPN$E4T((#

@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9>?<"'HSL4-<%+!Q VNI6-+!LO"L/E$7!"#$1R30

%*2!?I*+X29$7!B#- I*9?<)*+,#-1R302I"9-<R"B#+  77.77 SK+ 100.00 >?<$7!B#2'A07!"#$

%*2!?I*+*9NB-<R"B#+ 0.66 SK+ 1.00 >?<!B#-I*9?<>?<!B#2'A07!"#$%*2!?I*+)*+*+!Q4-<,*:

2I#0!"#$4?*2P'96'G+R$2$7!B#16B#,': 92.06 ,': 0.90 
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H#-#+678 28 !B#-I*9?<>?<!B#2'A07!"#$%*2!?I*+)*+V?,#-4-<1$E0!"#$!E21R30VNI6-+

 !LO"L/E;02I#0!"#$%*2!?I*+)*+-#9,#-*+!Q4-<,*:2I#0,#-1?B0)*+%0#$

123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9

>?<"'HSL4-<%+!Q (2I#0,#-1?B0)

-#9,#-*+!Q4-<,*:)*+-N4>::%0#$

123,1?B0X29;AIPN$E4T((#@69`

"'HSL4-<%+!Q

(2I#0,#-1?B0)

!B#-I*9?<)*+

,#-1R302I"9

(-I*9?<)

!B#2'A07!"#$

%*2!?I*+

(IOC)

1. 123,1?B0*E%-<6'G+>::1?B0H#$?&.'+

    >?<1?B0-B"$,':1.M8*0 X29$7VNI2N>?

    ,#-1?B0*9NB2I"9 >?<!*9;RI!&

    >0<0&"EU7,#-1?B0>?<"EU7;0,#-;AI

    %0#$123,1?B01:MG*+HI0 

1.M8*;RI123,@2I1?B0*E%-<H#$

?&.'+>?<1?B0-B"$,':1.M8*0

1450@42I"9!"#$1-79:-I*9

4?*2P'9

77.77 0.77

2. $74^#9P#.>%2+"EU7,#-;AI+#0>?<

    "EU71?B0;0%0#$123,1?B0678SN,HI*+

1.M8*;RI123,@2I1-790-NI"EU7,#-

;AI%0#$123,1?B0*9B#+SN,

HI*+

77.77 0.66

3. 1!-M8*+1?B0%0#$>?<,EF,--$P#9;0

    %0#$123,1?B01R$#<%$,': 

    .'/0#,#-)*+123,4D$"'9

1.M8*;RI123,@2I1)I#-B"$

,EF,--$>?<1,E2

.'/0#,#-6781R$#<%$

100.00 1.00

4. 123,$7X*,#%;0,#-1?B0HB*10M8*+*9B#+

    0I*9 30 0#67HB*"'0*9B#+0I*9

    %'42#RQ?< 3 !-'G+

1.M8*;RI123,$7X*,#%:--?L

,EF,--$67814504-<X9A0QHB*

%L)P#.

77.77 0.77

5. $7,#-*:*LB0-B#+,#9,B*0,#-1?B0

    >?<!?#9*LB0-B#+,#9R?'+,#-1?B0;0

    %0#$123,1?B06L,!-'G+ X29$74^#9P#.

    AB"9*UE:#9%M8*%#-"EU7,#-;AI%0#$

    123,1?B0,':123,

1.M8*;RI123,$7X*,#%:--?L

,EF,--$67814504-<X9A0QHB*

%L)P#.>?<4?N,[T+0E%'967827

;0,#-**,,&?'+,#9

44.44 0.33

-"$1\?789 75.55 0.70

F#,H#-#+678 28 .:"B#V?,#-4-<1$E0!"#$!E21R30)*+VNI6-+!LO"L/E1,789",':

!"#$%*2!?I*+)*+-#9,#-*+!Q4-<,*:2I#0,#-1?B0)*+%0#$123,1?B0X29;AIPN$E4T((#@691.M8*

1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9>?<"'HSL4-<%+!Q VNI6-+!LO"L/E$7!"#$1R30

%*2!?I*+X29$7!B#- I*9?<)*+,#-1R302I"9-<R"B#+  44.44 SK+ 100.00 >?<$7!B#2'A07!"#$

%*2!?I*+*9NB-<R"B#+ 0.33 SK+ 1.00 >?<!B#-I*9?<>?<!B#2'A07!"#$%*2!?I*+)*+*+!Q4-<,*:

2I#0,#-1?B06'G+R$2$7!B#16B#,': 75.55 ,': 0.70 
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H#-#+678 29 %-L4!B#1\?789-I*9?< >?<!B#1\?7892'A07!"#$%*2!?I*+)*+V?,#-4-<1$E0!"#$

!E21R30VNI6-+!LO"L/E;02I#0!"#$%*2!?I*+)*+-#9,#-*+!Q4-<,*:)*+-N4>::

%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,

4D$"'96'G+\:':

*+!Q4-<,*:-N4>::%0#$123,1?B0X29;AIPN$E4T((#@69` 

6'G+ 5 2I#0

!B#-I*9?<)*+

,#-1R302I"9

(-I*9?<)

!B#2'A07!"#$

%*2!?I*+

(IOC)

1. -#9,#-?',CO<,EF,--$,#-1!?M8*0@R"%&!'( 100.00 1.00 

2. 2I#0,#-F'2,#-.MG0678 82.22 0.79

3. 2I#0PN$E4T((#@69 81.47 0.66

4. 2I#0!"#$4?*2P'9 92.06 0.90

5. 2I#0,#-1?B0 75.55 0.70

-"$1\?789 86.26 0.81

F#,H#-#+678 29 .:"B#1!-M8*+$M*"EF'9\:':07GVB#0,#-4-<1$E0!"#$H-+1AE+10MG*R#

F#,VNI6-+!LO"L/EF&0"0 9 6B#0 $7!B#-I*9?<)*+,#-1R302I"916B#,': 86.26 >?<$7!B#2'A07!"#$

%*2!?I*+16B#,':  0.81 FK+%#$#-S0&-#9,#-*+!Q4-<,*:)*+-N4>::%0#$123,1?B0X29;AI

PN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9@4;AI145010MG*R#;0,#-

**,>::%0#$123,1?B0PN$E4T((#@69 (HI0>::) HB*@4@2I

%-L4)I*1%0*>0<F#,VNI6-+!LO"L/E

1. 0*,F#,%0#$123,1?B0F<$7?&2':,#-1)I#SK+,EF,--$P#9;0>?I"0B#F<$7!-N 

R-M*VNI2N>?,#-1?B0!*9;RI!&>0<0&*9NB2I"9

2. ;0,-O7678$7.MG0678F&,'2:-E1"O%&R-':;AI1450.MG0678;0,#-*LB0-B#+,#9@$BF&1450

HI*+>9,%B"0,3@2I 1.-#<0B#F<;AI4-<X9A0QF#,.MG0678;0%0#$123,1?B0@2I$#,,"B#07G

3. @$BF&1450HI*+$7,#-*:*LB0-B#+,#9,B*0,#-1?B01.-#<123,$',F<@$B!B*9cT+

*9#,F<1?B01.79+*9B#+1279"

4. *9#,;RI6#+1)I#-**,$76#+1279"1.M8*!"#$4?*2P'9678$#,)KG0

5. :#+!-'G+.B*>$B$',F<1R30,#-1?B0)*+123,,':U--$A#HE6&;RI%,4-,1?*<16*<

6. "'%2L6780&,?':$#;AI;R$B!"-1?M*,;RI271.-#<"'%2L:#+*9B#+*#F@$B4?*2P'9

7. ,EF,--$678$7,#-"E8+-<9<%'G067814506#+H-+>?<,EF,--$678$7,#-"E8+14?7890

6E=6#+0B#F<>9,1450%'2%B"0F#,,EF,--$*M80W

8. ,EF,--$678;RI123,$7%B"0-B"$;0,#-2N>?-',C#%0#$123,1?B0!"-1450,EF,--$678

$7!-NR-M*VNI2N>?*9NB2I"9

9. 1!-M8*+1?B0:#+AEG0,3@$BF&1450HI*+$7-<9<RB#+SK+ 1.80 1$H-
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10. 1!-M8*+1?B0%&R-':123,1?3,6L,AEG0F&1450HI*+[T+-#,D#0?+;0.MG0>?<9K2>0B0

@$B1!?M8*0@R"

11. 6-#9678;AI;0%0#$123,1?B0HI*+14506-#9678%<*#24-#=F#,%E8+4014de*0

12. 1!-M8*+1?B0R-M*.MG06781?B0;0%0#$123,1?B0F&1450*9B#+9E8+678F<HI*+*9NB;0-<9<678

VNI;R(%#$#-S1)I#SK+@2I+B#9

13. 4^#9P#.678;AI*UE:#9"EU7,#-1?B0123,*#FF<%0;F R#,F<;AI!"-$7!-NR-M*VNI

2N>?,#-1?B0AB"9*UE:#92I"90B#F<1,E24-<X9A0Q$#,,"B# >?<123,;0"'907G1-790-NIF#,,#-1?790>::

!-N0B#F<1450%M8*,?#+67827;0,#-%*0"EU7,#-1?B0678SN,HI*+

14. !"-$7.MG0678* E%-<;RI123,@2I1!?M8*0@R"H#$!"#$%0;F  >HBHI*+1450.MG0678

4?*2P'9
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H#-#+678 30 !B#-I*9?<>?<!B#2'A07!"#$%*2!?I*+)*+V?,#-4-<1$E0!"#$!E21R30VNI6- +

!LO"L/EHB*1!-M8*+$M*"EF'9 "%0#$123,1?B0PN$E4T((#@69 (HI0>::)” ;0%B"0-#9

?<1*792,#-**,>::,EF,--$,#-1?B0>HB?<-#9,#-

,EF,--$,#-1?B0

!B#-I*9?<)*+

,#-1R302I"9

(-I*9?<)

!B#2'A07!"#$

%*2!?I*+

(IOC)

1. ?#01H-79$!"#$.-I*$ 88.88 0.77

2. !#06-+H'" 88.88 0.88

3. R?:R?7, 77.77 0.66

4. >6B0,-<X22 88.88 0.88

5. 4Z04g#9 77.77 0.66

6. -#"XR0 77.77 0.55

7. H#,-<X22 100.00 1.00 

-"$1\?789 85.70 0.77

F#,H#-#+678 30 .:"B#V?,#-4-<1$E0!"#$!E21R30)*+VNI6-+!LO"L/E1,789",': 

-#9?<1*792,#-**,>::,EF,--$,#-1?B0>HB?<-#9,#-$7!"#$%*2!?I*+1R$#<%$X29$7!B#-I*9?<

)*+,#-1R302I"9-<R"B#+ 77.77 SK+ 100.00 >?<$7!B#2'A07!"#$%*2!?I*+*9NB-<R"B#+  0.55 SK+ 

1.00 >?<!B#-I*9?<>?<!B#2'A07!"#$%*2!?I*+)*+,#-**,>::-#9,#-1?B06L,-#9,#-$7!B#

16B#,': 85.70 ,': 0.77 X29$7)I*1%0*>0<F#,VNI6-+!LO"L/E1.M8*0&@41450)I*$N?;0,#-4-':4-L+

%0#$123,1?B0PN$E4T((#@69 (HI0>::) ;RI%$:N-OQ,B*00&@4;AIF-E+ 2'+07G

%-L4)I*1%0*>0<F#,VNI6-+!LO"L/E

1. ?#01H-79$!"#$.-I*$

        - @$BF&1450HI*+$74^#9>%2+6B#6#+;0,#-*:*LB0-B#+,#9,3@2ISI#$7!-N0&

 - 0B#F<$74^#9>0<0&%0#$123,1?B0678:*,H&>R0B+1!-M8*+1?B0  >?<-<:L

4-<X9A0Q)*+,#-1?B0,':1!-M8*+1?B0>HB?<-#9,#-

2. !#06-+H'"

 - !"#$9#")*+!#06-+H'"  4 $. F<9#"1,E0@4*#F6&;RI123,-NI%K,,?'"

>?<@$B,?I#12E0 !"-?2!"#$9#"?+1.M8*;RI123,@2I4-<%:!"#$%&1-3F,':,#-1?B0>HB,3@$B!"-;RI-NI%K,

"B#+B#9F01,E0@4JK8+F<6&;RI123,-NI%K,@$B6I#6#9 

 - !#06-+H'"6'G+ 3 *'0 *#F"#+@2IR?#9?',CO<1.M8*1.E8$!"#$0B#%0;F

1"?#12E0@$BF&1450HI*+"B#+)0#0,'0 >HB*#FF<"#+;0?',CO<JE,>J,,3@2I  

3. R?:R?7,

 - ,#-6#%71%#@$I!"-1?M*,%76784?*2%#-.EC6781450*'0H-#9HB*123,  

 - *#F@$BHI*+6#%71%#@$I6'G+HI0,3@2I ;RI6#>!B%B"0678*9NB;0-<2':%#9H#123,,3.*
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4. >6B0,-<X22

 - %4-E+ F&0"0 3 1%I0@$B0B#F<.*!"-F<;AI 4 1%I0 F<@2I@$BX!?+1!?+ 

5. 4Z04g#9

 - -#",'0H,2I#0)I#+-<"'+*9B#;RI$7AB*+"B#+)0#2;R(B6786&;RI123,%#$#-S

?*2H,?+$#@2I

6. -#"XR0

 - AB"+?< 5 $. >?<-<9<6#+-"$ 10 $. 0B#F<9#"1,E0@4JK8+-#"XR0F<

1450,EF,--$678R0',1,E0@4%&R-':123,!"-6&;RI123,1?B0>?I"-NI%K,4-<%:!"#$%&1-3F,':,EF,--$  

0B#F<?2?+$#1R?M*  5 $. AB"+1279",3@2I 

 - 6782NF#,-N4$M*F':*9NB;0>0"1279",':-#"XR0F<6&;RI?',CO<,#-F':

)*+$M*6&@2I9#,1.-#<123,F<HI*+:E2)I*$M*1.M8*F': 678F':0B#F<*9NB;0?',CO<>0")"#+,':-#"XR0

1.M8*678F<;RI$M*F':@2I%<2",

 - -#"XR0AB"+67814501AM*,@$B0B#F<1R$#<%$,':123,"'907G 6'G+?',CO<,#-

F':>?<!"#$R0',)*+,EF,--$2I"9

 - -#"XR0*#FF<6&;0?',CO<1450-#"!NB)0#01.M8*14a2X*,#%;RI123,@2I

XR0@4.-I*$ W ,':1.M8*0JK8+F<1450X*,#%;RI123, W @2I%&-"FH01*+>?<1.M8*14-79:1679:,':1.M8*0W @2I 

7. H#,-<X22

 - *#FF<1.E8$?N,1?B02I"9,#-6#%7H'".9'(A0<@69R-M*H'"1?)@69,&,':

?+:0.MG01.M8*;RI123,W @2I1-790-NIP#C#@69@4,':,#-1?B02I"9
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H#-#+678 31 !B#-I*9?<>?<!B#2'A07!"#$%*2!?I*+)*+V?,#-4-<1$E0!"#$!E21R30VNI6-+

!LO"L/EHB*1!-M8*+$M*"EF'9 "%0#$123,1?B0PN$E4T((#@69 (HI0>::)” ;0%B"0-#9

?<1*792)*+X4->,-$,#-1?B0;0%0#$123,1?B0678;AI;0,#-62?*+

X4->,-$,#-1?B0;0%0#$123,1?B0678;AI;0,#-62?*+

!B#-I*9?<)*+

,#-1R302I"9

(-I*9?<)

!B#2'A07!"#$

%*2!?I*+

(IOC)

1. -<9<1"?#;0,#-1?B0 77.77 0.77

2. "EU7,#-1?B0 66.66 0.55

3. ,#-*UE:#9>?<%#UEH 100.00 1.00 

4. ,#-!":!L$,#-4014de*0 88.88 0.88

5. ?&2':,#-1)I#SK+.MG0678,EF,--$>?<6#+1)I#-**, 100.00 1.00 

6. ,#-**,>::H#$>0"!E2PN$E4T((#@69 77.77 0.66

-"$1\?789 85.18 0.81

F#,H#-#+678 31 .:"B#V?,#-4-<1$E0!"#$!E21R30)*+VNI6-+!LO"L/E1,789",':-#9

?<1*792X4->,-$,#-1?B0;0%0#$123,1?B0678;AI;0,#-62?*+$7!"#$%*2!?I*+1R$#<%$X29$7 

!B#-I*9?<)*+,#-1R302I"9-<R"B#+ 66.66 SK+ 100.00 >?<$7!B#2'A07!"#$%*2!?I*+*9NB-<R"B#+ 

0.55 SK+ 1.00 >?<!B#-I*9?<>?<!B#2'A07!"#$%*2!?I*+)*+-#9?<1*792)*+X4->,-$,#-1?B06L,

-#9,#-$7!B#16B#,': 85.18 ,': 0.81
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H#-#+678 32 !B#-I*9?<>?<!B#2'A07!"#$%*2!?I*+)*+V?,#-4-<1$E0!"#$!E21R30)*+

VNI6-+!LO"L/EHB*1!-M8*+$M*"EF'9 "%0#$123,1?B0PN$E4T((#@69 (HI0>::)” 6'G+\:':

HI0>::%0#$123,1?B0X29;AIPN$E4T((#@69`

!B#-I*9?<)*+

,#-1R302I"9

(-I*9?<)

!B#2'A07!"#$

%*2!?I*+

(IOC)

%B"0678 1 X4->,-$,#-1?B0;0%0#$123,1?B0678;AI;0,#-62?*+

1. -<9<1"?#;0,#-1?B0 77.77 0.77

2. "EU7,#-1?B0 66.66 0.55

3. ,#-*UE:#9>?<%#UEH 100.00 1.00 

4. ,#-!":!L$,#-4014de*0 88.88 0.88

5. ?&2':,#-1)I#SK+.MG0678,EF,--$>?<6#+1)I#-**, 100.00 1.00 

6. ,#-**,>::H#$>0"!E2PN$E4T((#@69 77.77 0.66

%B"0678 2 -#9,#-1?B0

1. ?#01H-79$!"#$.-I*$ 88.88 0.77

2. !#06-+H'" 88.88 0.88

3. R?:R?7, 77.77 0.66

4. >6B0,-<X22 88.88 0.88

5. 4Z04g#9 77.77 0.66

6. -#"XR0 77.77 0.55

7. H#,-<X22 100.00 1.00 

-"$1\?789 85.46 0.78

F#,H#-#+678 32 .:"B#1!-M8*+$M*"EF'9 "%0#$123,1?B0PN$E4T((#@69 (HI0>::)”

\:':07GVB#0,#-4-<1$E0!"#$H-+1AE+10MG*R#X29VNI6-+!LO"L/EF&0"0  9 6B#0 $7!B#-I*9?<)*+,#-

1R302I"916B#,': 85.46 >?<$7!B#2'A07!"#$%*2!?I*+16B#,': 0.78 2'+0'G0VNI"EF'9FK+%#$#-S0&1!-M8*+

$M*"EF'9 "%0#$123,1?B0PN$E4T((#@69 (HI0>::)” 07G@4;AI;0,#-%-I#+F-E+@2I
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A)?55A.!!1%)*+FIA+/M%PF<GHCJN*:,733)L"<+KD$5+1?:*1?C)61*??9J)K")6

A/LA456+FIA,B*(2< (=C%.!!)
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A)?55A.!!1%)*+FIA+/M%PF<GHCJN*:,733)L"<+KD$5+1?:*1?C)61*??9J)K")6

A/LA456+FIA,B*(2< (=C%.!!)

;0:607GVNI"EF'9@2I%-L410MG*R#67814504-<X9A0Q>?<:'06K,)'G0H*0;0,#-**,>::

%0#$123,1?B0PN$E4T((#@69 (HI0>::) O X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2

A?:L-7 1.M8*1450>0"6#+;RI,':%S#0=K,C#>?<R0B"9+#06781,789")I*+%#$#-S0&@4;AI;0,#-.'/0#

.MG0678678$7*9NB;RI1,E24-<X9A0QHB*123,4D$"'9*9B#+1H3$=',9P#.

?N,.!!1%)*+FIA+/M%PF<GHCJN*:,733)L"<+KD$5+1?:*1?C)61*??9J)K")6A/LA456+FIA

,B*(2<

8/2AA)?./0(2=9>,?016'@

1.M8*%B+1%-E$%$--SP#.6#+,?@,)*+123,4D$"'9X29,#-;AIPN$E4T((#@69>?<

6-'.9#,-678$7*9NB;04-<16=*9B#+-NI!LO!B#;0,#-.'/0#%0#$123,1?B0:0.MG0D#0>0"!E2PN$E4T((#

@69 JK8+%0#$123,1?B0;04-<16=@696L,"'007G?I"0@2I-':*E6UE.?$#F#,HB#+4-<16=  SK+>$I"B#%0#$

123,1?B0F#,HB#+4-<16=F<$74-<X9A0QHB*,#-.'/0#%$--SP#.6#+,?@,)*+123,   6&;RI123,@2I

1?B0*9B#+*E%-<@2I1!?M8*0@R"-B#+,#9@2I;AI,?I#$10MG*$'2;R(B;0,#-4-<%#0%'$.'0UQ>?<@2I[_,,#-

6-+H'" >HB%0#$123,1?B01R?B#07G)#2,#-:N-O#,#--B"$,':*+!Q!"#$-NIHB#+W  X291\.#<*+!Q!"#$-NI

6781,789")I*+,':U--$A#HE %E8+>"2?I*$ "'/0U--$ >?<"ES7!"#$1450@69 JK8+1450FL2$LB+R$#9%&!'(

)I*R0K8+;0,#-4?N,[T+123,>?<19#"A0)*+@69

"&L*=C56JN*:,733)L"< 

R#,1-#0&PN$E4T((#@69$#1450.MG0D#0;0,#-.'/0#%0#$123,1?B0>?I"F<6&;RI

1,E24-<X9A0Q6'G+HB*123,>?<HB*4-<16=A#HE X29%S#0=K,C#678,&?'+4-<%:4T(R#2I#0+:

4-<$#O;0,#-.'/0#.MG0678;0X-+1-790;RI1450%S#06781?B0)*+123,F<$7>0"6#+;0,#-.'/0#678

6&;RI1,E24-<X9A0Q!LI$!B#>?<1450>0"6#+;RI,':%S#0=K,C#;0,#-%B+1%-E$%$--SP#.6#+,?@,

)*+123,4D$"'9*9B#+!-:SI"0 6'G+9'+%#$#-S678F<1450H'"*9B#+;RI,':R0B"9+#0>?<*+!Q,-HB#+W  678

1,789")I*+;0,#-%0':%0L0>?<%B+1%-E$,#-.'/0#123,>?<19#"A0@2I0&@44-<9L,HQR-M*0&@4F'2

R-M*2&10E0,#-HB*@4@2I

,#-%-I#+!"#$1)I$>)3+)*+4-<16=>?<,#-678F<6&;RI4-<16=$7!"#$1F-E(

,I#"R0I#@2I2I"94-<A#A0;04-<16=0'G0 !0;04-<16=1*+F&1450HI*+-NI>?<%&0K,;0!LO!B#>?<

=',9P#.678$7*9NB)*+4-<16=H0  %0#$123,1?B0PN$E4T((#@69678*#F1450FL21?3,W )*+%'+!$@69>HB

%0#$123,1?B0PN$E4T((#@6907GF<AB"9?2,#-0&1)I#1!-M8*+1?B0%0#$F#,HB#+4-<16=  >?<%B+1%-E$

;RI!0@69R'0$#;RI!LO!B#,':%E8+678$7*9NB-*:W H'">?<P#9;0AL$A06&;RI1,E2,#-@R?1"7901+E0H-#

P#9;04-<16= *'0F<0&@4%NBX*,#%)*+!"#$1)I$>)3+6#+1=-CD,EF)*+@69HB*@4 
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56'@'()*?NC,7;;>!2%

1*??9J)K")6A/LA

%$--SP#.6#+,?@,1450!"#$%#$#-S)*+:L!!?;0,#-!":!L$-B#+,#9;RI$7,#-

1!?M8*0@R"@2I*9B#+$74-<%E6UEP#. :L!!?678$7%$--SP#.6#+,?@,27F<>%2+**,$#;0?',CO<678

%#$#-S4YE:'HE,EF,--$@2I*9B#+!?B*+>!?B"JK8+HI*+*#='9.MG0D#0,#-6-+H'"67827  $7!"#$9M2R9LB0 

!"#$!?B*+>!?B""B*+@" !"#$>)3+>-+ ,&?'+ >?<$7!"#$606#0 0*,F#,0'G09'+1450.MG0D#0)*+

,#-"E8+ ,#-,-<X22 ,#-4Z04g#9 ,#-)"I#+ >?<,EF,--$,7b#1.M8*0'060#,#-*M80W  %&R-':123,

4D$"'9>?I"$76]Cf7$#,$#9678%0':%0L0SK+!"#$%&!'()*+,#-;RI123,@2I-':,#-%B+1%-E$,EF,--$

,#-1!?M8*0@R"67814504-<X9A0Q;0,#-%B+1%-E$%$--SP#.6#+,?@,JK8+F<.'/0#!"#$.-I*$1AE+

"EA#,#-)*+123,

1*??9J)K")6A/LAA2!'()*1)*)?9G%A)?+?#<%?NC

Lin, Chen and Hung (2008) @2I6&,#-62%*:6#+%$*+)*+123,4D$"'9678$7

-<2':%$--SP#.6#+,?@,27 .:"B# %$*+%B"0R0I# (Frontal lopes) )*+123,F<$7"L/EP#"<>?<$7

,#-1F-E(1HE:XH%$:N-OQ,"B#123,678$7%$--SP#.6#+,?@,H8& JK8+14506786-#:,'027"B#%$*+%B"0R0I#

1450%$*+%B"06781,789")I*+,':,#-!":!L$,#-1!?M8*0@R"  (Motor function)  ,#->,I@)4T(R# 

(Problem solving) ,#-XHIH*:>::6'0676'0;2  (Spontaneity) !"#$F& (Memory) P#C#>?<

,#-%M8*%#- (Language) !"#$!E2-E1-E8$ (Initiation) ,#-H'2%E0;F (Judgment) ,#-!":!L$A7.F- 

(Impulse control) >?<.]HE,--$6#+2I#0%'+!$>?<1.=  (Social and sex behavior) )I*$N?

1R?B#07G6&;RI1-#@$B%#$#-S$*+)I#$!"#$%&!'()*+%$--SP#.6#+,?@,%&R-':123,;0"'907G

1.-#<14-79:1%$M*0-#,D#0%&!'()*+A7"EH>?<,#-1-790-NI     

A?5!.%(':F

,-*:>0"!E2678VNI"EF'9@2I0&$#;AI;0,#-.'/0#-N4>::%0#$123,1?B0PN$E4T((#

@69$72'+07G 

1.  A :;A??*A)?+'/ D$5%L8(1&' 23  (Movement Activity) , EF,--$,#-

1!?M8*0@R"6781R$#<%$,':.'/0#,#->?<U--$A#HE)*+123,678%*2!?I*+,':,#-1!?M8*0@R")'G0.MG0

D#01.M8*4-<X9A0QHB*,#-%B+1%-E$%$--SP#.6#+,?@,  X29;RI123,@2I1?B0*E%-<,':,EF,--$P#9;0

%0#$123,1?B0678@2IF'21H-79$%P#.%0#$123,1?B0;RI123,@2I1!?M8*0@R"*9B#+R?#,R?#9X299K2R?',

,#-F'24-<%:,#-OQ%&!'(2I#0,#-1!?M8*0@R")'G0.MG0D#01.M8*%B+1%-E$%$--SP#.6#+,?@,678

F&1450HB*123,4D$"'9 4-<,*:@42I"9,EF,--$,#-1!?M8*0@R"%&!'( 7 ?',CO< !M* (1) ,EF,--$678

$7,#-"E8+6#+H-+-<9<%'G0 (2) ,EF,--$678$7,#-"E8+14?78906E=6#+ (3) ,EF,--$678$7,#--',C#%$2L?)*+

-B#+,#9 (4) ,EF,--$678$7,#-4Z04g#9 (5) ,EF,--$678$7,#-RI*9XR0 (6) ,EF,--$678$7,#-,-<X22 >?< 

(7) ,EF,--$678$7,#-9M21R9792,?I#$10MG*>?<)I*HB*

2. A)?;2FA)?KDE%"#$ (Designation of Area) .MG0678%0#$123,1?B0HI*+$7)0#2 

1R$#<%$1.M8*14a2X*,#%;RI123,4D$"'9@2I1)I#-B"$,#-1?B0*9B#+6'8"SK+X29123,6L,!0$7%E6UE;0,#-
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1?B016B#1679$,'0X29@$B1,E2,#-1:7921%792 $7:-E1"O%&R-':;RI123,@2I*:*LB0-B#+,#91.M8*1450,#-

4?N,[T+?',CO<0E%'967827;0,#-**,,&?'+,#9  $76#+1)I#-**,678A'21F01.M8*;RI6#+%'(F-P#9;0

%0#$123,1?B0$7!"#$4?*2P'9 $7,#-1-79+?&2':,#-1)I#SK+,EF,--$1.M8*;RI123,@2I$7X*,#%1)I#-B"$

,EF,--$,#-1!?M8*0@R"67814504-<X9A0QHB*,#-1%-E$%-I#+%$--SP#.6#+,?@,678F&1450%&R-':123,

4D$"'9

3. JN*:,733)L"< (The Use of Thai Wisdom) 1AM8*$X9+U--$A#HE>?<"ES7@69

;0,#-1?B0X29%0#$123,1?B0HI*+*9NB;0:--9#9,#=6781450U--$A#HEX29;AI%E8+>"2?I*$H#$

U--$A#HE 1AB0 HI0@$I %0#$R(I# 10E02E0 6&;RI1,E2-N4>::,#-1?B06781AE(A"0>?<6I#6#9;RI123,

1)I#$#1?B0 X-+1-790R-M*AL$AL0%#$#-SAB"91R?M*H01*+@2I;0,#--B"$$M*,'0.'/0#%0#$123,1?B0

%&R-':123,4D$"'9X29;AI"'%2L6781450$EH-,':123, $7-#!#@$B>.+10I0!"#$4-<R9'2>?<.*1.79+ 

>?<%B+1%-E$;RI123,@2I$7FEH%#U#-O<;0,#-$7%B"0AB"9;0,#-2N>?-',C#%0#$123,1?B0 

4. 4C5A&8%FF'()*,/5FJ2< (Safety) %0#$123,1?B0HI*+!&0K+SK+R?',!"#$

4?*2P'9;0,#-%-I#+>?<,#-HE2H'G+1!-M8*+1?B0%0#$  X299K2H#$)I*,&R02)*+%0#$123,1?B0

4?*2P'9 >?<,#->0<0&"EU7,#-1?B06784?*2P'9,':!-N>?<123, 

5. (:V#A)?+/M% (The Appropriate Use of the Playground) 123,4D$"'91?B0

*E%-<P#9;0%0#$123,1?B06781R$#<%$,':"'9>?<.'/0#,#-X29$7!-NR-M*VNI2N>?,#-1?B01450VNI0&

,#-*:*LB0-B#+,#9>?<!?#9*LB0-B#+,#9,B*0>?<R?'+,#-1?B06L,!-'G+  ;0,#-1?B0*E%-<)*+123,

4D$"'9F<HI*+$7!-NR-M*VNI2N>?,#-1?B0!*91[^#2N1.M8*!"#$4?*2P'9 >?<123,F<HI*+@2I1?B0*E%-<HB*

10M8*+,'0*9B#+0I*9  30 0#67HB*"'0*9B#+0I*9%'42#RQ?<  3 !-'G+ 1.M8*4-<X9A0QHB*,#-.'/0#

%$--SP#.6#+,?@,678F<1450%&R-':123,4D$"'9 >?<$7,EF,--$%-I#+FEH%#U#-O<;0,#-;RI123,@2I

$7%B"0-B"$;0,#-2N>?-',C#%0#$123,1?B0

F#,,-*:>0"!E2)I#+HI0VNI" EF '9@2I0&@4;AI14 50,-*:;0,#-"E1!-#<RQ>?<

%'+1!-#<RQ-#9?<1*792*+!Q4-<,*:)*+-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+

%$--SP#.6#+,?@,)*+123,4D$"''9>?<@2IVB#0,#-4-<1$E0F#,VNI6-+!LO"L/E>?I"2'+HB*@407G
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56'@,?0A5!456?N,.!!1%)*+FIA+/M%PF<GHCJN*:,733)L"<+KD$5+1?:*1?C)61*??9J)K

")6A/LA456+FIA,B*(2<

$76'G+%EG0 5 2I#0 2'+07G

1. FC)%A:;A??*A)?+'/D$5%L8(1&'23

,#-**,>::%0#$123,1?B0%&R-':123,4D$"'91.M8*1%-E$%-I#+%$--SP#.6#+,?@,

!"-!&0K+SK+%M8*67814a2X*,#%;RI123,@2I1!?M8*0@R" 1AB0 1!-M8*+1?B0%0#$>?<,#-F'2?',CO<.MG0678678

6&;RI1,E2,EF,--$,#-1!?M8*0@R"%&!'( 7 ?',CO< $7-#9?<1*7922'+HB*@407G

?)<A)?"#$ 1 A:;A??*"#$*#A)?(:$6")6=?6?0<012E%

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::1!?M8*0678 (Locomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$1-3"

.]HE,--$ 123,%#$#-S1!?M8*0678F#,678R0K8+@49'+*7,678R0K8+;0-<9<6#+%'G0W  2I"9!"#$1-3" 

1AB0 ,#-"E8+>)B+,':1.M8*0 ,#-"E8+AE+U+ 1450HI0

?)<A)?"#$ 2 A:;A??*"#$*#A)?(:$6+,/#$<%":T")6

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::1!?M8*0678 (Locomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$!?B*+>!?B""B*+@"

.]HE,--$ 123,%#$#-S14?78906E=6#+R-M*H&>R0B+;0,#-1!?M8*0678@2I*9B#+-"21-3"  1AB0      

"E8+@?BF': "E8+JE,>J, "E8+*I*$R?', 1450HI0

?)<A)?"#$ 3 A:;A??*"#$*#A)??2AU)1*F>/456?M)6A)<

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::*9NB,':678 (Nonlocomotor)

,#-1!?M8*0@R">::1!?M8*0678 (Locomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0,#-6-+H'"

.]HE,--$ 123,%#$#-S-',C#%$2L?)*+-B#+,#9;0)O<678*9NB;06B#6#+HB#+W  >::*9NB,':678 

1AB0 ,#-9M0)#1279" ,#-9M0:0,-<2#06-+H'" ,#-%@?2QH'":0,-<2#0?M80 1450HI0 

,#-6-+H'"*7,4-<1P6!M* ,#-6-+H'"678$7,#-1!?M8*0678@42I"9 1AB0 ,#-12E0 :0!#0

6-+H'" ,#--',C#%$2L?)*+-B#+,#9)O<4Z04g#9R-M*RI*9XR0 1450HI0

?)<A)?"#$ 4 A:;A??*"#$*#A)?,\%,])<

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::1!?M8*0678 (Locomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$>)3+>-+)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$*260)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0,#-6-+H'"

.]HE,--$ 123,%#$#-S;AI>)0)#;0,#-4Z04g#9@2I*9B#+!?B*+>!?B">?<%'$.'0UQ,'0  ,#-4Z0

4g#91450,#-1!?M8*0@R"-B#+,#9-B"$,':*L4,-OQ*M80W 1AB0 1!-M8*+1?B0%0#$ H#)B#9

1AM*, :'0@2?E+ -#"XR0 1450HI0 ,#-4Z04g#9 1450,EF,--$6786I#6#9123,W 2I"9,#-

1!?M8*0@R"678HI*+**,>-+HI#0 >-+X0I$SB"+)*+X?,6782K+-B#+,#9?+%NB.MG0 FK+HI*+
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*#='9,#-4-<%#0%'$.'0UQ ,#-6-+H'")O<.9#9#$1!?M8*0@R"-B#+,#9 !"#$ 

>)3+>-+)*+,?I#$10MG* >?<!"#$*260)*+,?I#$10MG*1.M8*F<1)I#-B"$,EF,--$

?)<A)?"#$ 5 A:;A??*"#$*#A)?8C5<P8%

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::*9NB,':678 (Nonlocomotor)

,#-1!?M8*0@R">::1!?M8*0678 (Locomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$>)3+>-+)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$*260)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0,#-6-+H'"

.]HE,--$ 123,%#$#-S;AI$M*;0,#-XR0,':*L4,-OQ*M80W 1AB0 :#-Q R-M*1AM*,1450HI0 )O<XR0

$M*F<9K2*9NB,':*L4,-OQ%B"016I#F<?*9*9NB;0*#,#= ,#-XR01450,EF,--$678123,

HI*+;AI,?I#$10MG*$M* >)0 >?<R'"@R?B;0,#-9K2-B#+,#9;RI*9NB,':*L4,-OQ)O<678

>-+X0I$SB"+)*+X?,2K+-B#+,#9?+%NB.MG0 R#,123,HI*+,#-XR0;RI0#0)KG0123,HI*+

.9#9#$-',C#%$2L?)*+-B#+,#9;RI>,"B+0I*9678%L2 >HB123,:#+!0A*:678F<6I#6#9

X29,#-@,"B-B#+,#9@4$#:0*L4,-OQ  

?)<A)?"#$ 6 A:;A??*"#$*#A)?A?0PFF

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::*9NB,':678 (Nonlocomotor)

,#-1!?M8*0@R">::1!?M8*0678 (Locomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$>)3+>-+)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$*260)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0.?'+,?I#$10MG*     

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0,#-6-+H'"

.]HE,--$ 123,%#$#-S4-<%#0%'$.'0UQ,?I#$10MG*%B"0HB#+W )*+-B#+,#9H'G+>HB >)0 )# %<X., 

>?<=7-C<;0,#-,-<X22 ,#-,-<X22HI*+*#='9,#-6-+H'"67827 ,#-4-<%#0%'$.'0UQ

,?I#$10MG* !"#$>)3+>-+)*+,?I#$10MG*)# !"#$1-3";0,#-1R9792,?I#$10MG*%<X., 

,#--',C#%$2L?)*+-B#+,#9)O<*9NB;0*#,#= >?<.?'+)*+,?I#$10MG*1.M8*;RI,#-

,-<X22@2IV?27 

?)<A)?"#$ 7 A:;A??*"#$*#A)?<DF+8<#<FA/C)*+%DE5./04C5=M5

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::*9NB,':678 (Nonlocomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$*B*0H'"

.]HE,--$ ,#-9M21R9792,?I#$10MG*1450,#-9M2,?I#$10MG***,H#$!"#$9#"$7V?6&;RI,?I#$10MG*

>?<)I*HB*$7!"#$9M2R9BL0$#,)KG0 ,#-9M21R9792,?I#$10MG*,B*0,#-**,,&?'+,#9

F<%#$#-S?2,#-:#21F3:F#,,#-**,,&?'+,#9@2I ;0123,,31AB0,'0,#-4?N,[T+

?',CO<0E%'9)*+,#-9M21R9792,?I#$10MG*,B*0,#-1?B0SM*1450,#-4?N,[T+?',CO<

0E%'967827;0,#-**,,&?'+,#9;RI123,HE214500E%'9
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/2AUS0A:;A??*A)?+'/D$5%L8(1&'23G%A)?+/M%A/)6.;C6
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,EF,--$678$7,#-,-<X22

,EF,--$678$7,#-4Z04g#9

,EF,--$678$7,#-RI*9XR0

,EF,--$678$7,#-"E8+6#+H-+-<9<%'G0,EF,--$678$7,#--',C#%$2L?)*+-B#9,#9

,EF,--$678$7,#-9M21R9792,?I#$10MG*



2. A)?;2FA)?KDE%"#$

,#-F'2,#-2I#0.MG0678P#9;0%0#$123,1?B01450%B"0%&!'(6786&;RI123,@2I$7X*,#%

1)I#-B"$,EF,--$P#9;0%0#$123,1?B0*9B#+6'8"SK+>?<16B#1679$,'06L,!0>?<1.M8*4-<X9A0Q;0,#-

.'/0#%$--SP#.6#+,?@,)*+123,;0"'907G 2'+0'G0FK+!"-

!&0K+SK+4TFF'91R?B#07G;0,#-**,>::.MG0678

2.1 )0#2.MG0678%0#$123,1?B0*9B#+0I*9 

53 H-$. HI*+$7R0I#,"I#+@$B0I*9,"B# 5 $. ,#-!&0"O

.MG06781R$#<%$*9NB678*'H-#%B"0123, 1 !0HB*.MG0678 2.5-3.0 

H-$. X29*9B#+0I*9678%L2!"-$7.MG06781R$#<%$;RI123,

%#$#-S1?B0@2I.-I*$,'04-<$#OR0K8+RI*+1-790!M* 20-

30 !0 R#,$7F&0"00',1-790$#,,"B#0'G0!"-F'2-*:;0

,#-;AI%0#$123,1?B01.M8*;RI123,6L,!0$7%E6UE;0,#-1?B0

16B#1679$,'0

2.2 $7.MG0678%&R-':*:*LB0-B#+,#9>?<!?#9*LB0- B#+,#9  1.M8*1450,#-4?N,[T+

?',CO<0E%'967827;0,#-**,,&?'+,#9>?<1450,#-AB"91H-79$!"#$.-I*$)*+,?I#$10MG*>?<)I*HB*

,B*0,#-1?B0 ;0,-O7678$7.MG0678F&,'2@$BF&1450HI*+>9,%B"007G*#F;AI.MG0678P#9;0%0#$123,1?B01*+@2I

2.3 $7,EF,--$,#-1!?M8*0@R"%&!'(6'G+ 7 -#9,#-P#9;0%0#$123,1?B0 @2I>,B 

,EF,--$678$7,#-"E8+6#+H-+-<9<%'G0W  ,EF,--$678$7,#-"E8+14?78906E=6#+ ,EF,--$678$7,#--',C#

%$2L?)*+-B#+,#9  ,EF,--$678$7,#-4Z04g#9 ,EF,--$678$7,#-RI*9XR0 ,EF,--$678$7,#-,-<X22 >?<

,EF,--$678$7,#-9M21R9792,?I#$10MG*>?<)I*HB* 1.M8*;RI123,@2I$7X*,#%1)I#-B"$,EF,--$6781%-E$%-I#+

%$--SP#.6#+,?@,

2.4 $76#+1)I#>?<6#+**,678A'21F01.M8*;RI,#-%'(F-P#9;0%0#$123,1?B0$7!"#$

4?*2P'9$#,9E8+)KG0HB*123, >?<%<2",HB*VNI2N>?;0,#-HE2H#$,#-1?B0)*+123, 1AB0 !-N VNI4,!-*+  

*#%#%$'!-AL$A0 1450HI0 >?<;RI6#+1)I#-**,*9NBRB#+F#,S00.*%$!"-R-M*HI*+$7-'G"678%#$#-S

4^*+,'0*'0H-#9@2I

2.5 $7,#-1-79+?&2':,#-1)I#SK+,EF,--$,#-1!?M8*0@R"%&!'( 1.M8*;RI>0B;F"B#123,

$7X*,#%1)I#-B"$,EF,--$,#-1!?M8*0@R"%&!'(678$7HB*,#-1%-E$%-I#+%$--SP#.6#+,?@,678F&1450

HB*123,;0"'907G

3. JN*:,733)L"<

3.1 1AM8*$X9+U--$A#HE-*:W H'" 1AB0 2E0 0G& >?<?$;RI,?#91450%B"0R0K8+)*+

,EF,--$;0,#-1?B0)*+123, 1.M8*;RI123,$7FE0H0#,#-;0,#-1?B0>?<%M8*;RI1R30SK+,#-*9NB-B"$,'0

-<R"B#+$0LC9Q,':U--$A#HE >?<;AI"'%2L678R#@2I+B#9H#$U--$A#HE 1AB0 2E0 H*@$I >?<"'%2L1R?M*;AI 1AB0 

9#+-S90HQ @$IR$*0-#+-S@c 1R?B#07G$#2'2>4?+14501!-M8*+1?B0%0#$678$7HI06L0H8& 4-<R9'2 !LI$!B# 

>?<%#$#-S2N>?-',C#@2I+B#9X29$7R?',678!"-!&0K+SK+2'+07G
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 %E8+678$7*9NB12E$  ;AI4-<X9A0QF#,!"#$1450U--$A#HE678$7*9NB12E$)*+.MG0678;RI$#,

678%L2 1AB0 HI0@$I678$7*9NB12E$;0.MG0678678%#$#-S;AI1450%B"04-<,*:R0K8+)*+1!-M8*+1?B0R-M*.MG0678;0

,#-1?B0)*+123, 10E02E06&;RI!"#$>H,HB#+)*+-<2':.MG0$7!"#$0B#%0;F$#,)KG0 

 %E8+6780&,?':$#;AI@2I;R$B  1?M*,"'%2L6780&,?':$#;AI;R$B1.M8*1450,#-4-<R9'2

6-'.9#,-1.-#<)*+:#+*9B#+1-#%#$#-S)*%0':%0L0F#,R0B"9+#0)*+-'DR-M*1*,A0@2I 1AB0 >VB04N.MG0

6#+12E01,B#678@2IP#9R?'+F#,,#-4-':4-L+PN$E6'=0Q)*+16=:#? >?<9'+%#$#-S;AI+#0@2I678*9NB*#F$7%7678 

J72F#+@4:I#+>HB,3%#$#-S>,I@)2I"9,#-6#%7;R$B@2I 1%#@$I1,B#R-M*R$*0-S@c(@$I) ,3%#$#-S0&$#

4-':4-L+2'2>4?+14501!-M8*+1?B0@2I*7,$#,$#9 1450HI0 

 %E8+;R$B16B#678F&1450  1AB0 1AM*, H#)B#91AM*, !"-1?M*,678F<?+6L0,':)*+;R$B1.M8*

,#-;AI+#06784?*2P'9$#,,"B# %7!"-1?M*,6784-#=F#,%#-.EC6781450*'0H-#9HB*VNI1?B0 1450HI0

3.2 X-+1-790>?<AL$A0$7%B"0AB"9;0,#-.'/0#%0#$123,1?B0%&R-':123,W ;0AL$A0

)*+H01*+X29,#-*#='9!"#$-B"$$M*F#,[g#9HB#+W 6&;RIAL$A01)I$>)3+%#$#-S.K+.#H01*+@2I 1AB0 

,#-)*!&>0<0&>?<,#-%0':%0L0F#,R0B"9+#016=:#?;01-M8*+)*+,#-AB"9H-"F%*:>::,B*%-I#+

>?<62%*:!"#$4?*2P'9)*+%0#$123,1?B0  X-+1-790 !-N VNI4,!-*+ >?<!0;0AL$A0%#$#-S$7%B"0

AB"91R?M*>?<*&0"9!"#$%<2",;RI,':,?LB$*#%#%$'!-X29,#-F'2R#"'%2L*L4,-OQ%0':%0L0 >?<F'2

1H-79$*#R#->?<0G&2M8$;RI*9B#+1H3$678JK8+%E8+1R?B#07G>%2+;RI1R30SK+!"#$$70G&;F !"#$1*MG**#6- >?<

!"#$$7$EH-@$H-7HB*,'0
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P#.>%2+SK+,-O76781450]2N-II*0:B*6-#9-*+-':

,#-H,F#,!#06-+H'"F<9'+!+>RI+%0E6 >HB

;0]2N[0678:#+!-'G+$7[0H,R0',6&;RI1,E20G&)'+

A'8"-<9<1"?#R0K8+ JK8+F<6&;RI.MG06781?B02N>4?,

H#@4!?I#9%<.#06786*2)I#$0G& >?<9'+6&;RI

123,@2I1-790-NI1-M8*+]2N,#?@4.-I*$,':,#-1?B0

 P#.>%2+,#-9,-<2':.MG0)KG01?3,0I*9

2I"9,#-,'G0)*:-*:HI0@$I12E$678$7*9NB2I"9@$IR$*0

-S@c6&;RI1,E2,#-1?B0F#,-<2':!"#$HB#+)*+

.MG0678 >?<1$M8*1R0M8*9,3%#$#-S14506780'8+.',@2I



3.3 123,$7%B"0AB"9;0,#-2N>?-',C#%0#$123,1?B0*9B#++B#9W 1AB0 AB"91,?7896-#9  

1,3:;:@$I 4-<2':>?<H,>HB+%0#$123,1?B0H#$16=,#?HB#+W  1450HI0 1.M8*;RI123,$7!"#$VN,.'0UQ

,':%0#$123,1?B0 -NIF',-',>?<R"+>R0%$:'HE)*+%B"0-"$

4. '()*,/5FJ2<

4.1 $7,#-!&0K+SK+.MG06784?*2P'9X29-*:1!-M8*+1?B0%0#$H#$)I*,&R02 !M* RB#+

*9B#+0I*9 1.8 $. X29-*:1!-M8*+1?B0 R#,14501!-M8*+1?B0678@$BHI*+-':0G&R0',H'"VNI1?B0>?<@$B$7,#-

H,*#F@$BHI*+1"I0-<9<RB#+SK+ 1.8 $. 

4.2 .MG0678%&R-':,EF,--$,#-1?B0678$7,#-"E8+-<9<%'G06#+H-+>?<"E8+14?78906E=6#+

!"->9,1450%'2%B"0F#,.MG0678,EF,--$,#-1?B0*M80W

4.3 $7,#-[T+D#0-#,1!-M8*+1?B0678$7X!-+%-I#+1.M8*4^*+,'0,#-?I$

4.4 "'%2LU--$A#HE6780&$#;AIHI*+4?*2P'9HB*123, 1AB0 HI*+@$B$71%7G90R-M*!"#$

>R?$!$ -*9HB*-<R"B#+"'%2LHB#+W )*+1!-M8*+1?B0HI*+>0:AE21450@4H#$)I*,&R022I#0!"#$

4?*2P'9 1.M8*4^*+,'0=7-C<1)I#@4HE2AB*+HI*+$7)0#20I*9,"B# 9 J$. R-M*$#,,"B# 23 J$. 1.M8*

4^*+,'016I#R-M*)#1)I#@4HE2AB*+HI*+$7)0#2@$B1,E0 3 J$. >?<1.M8*4^*+,'00EG"1)I#@4HE2F<HI*+@$B$7

AB*+)0#2-<R"B#+ 0.5-1.2 J$.

4.5 "'%2L4N.MG0HI*+1450@4H#$)I*,&R02!"#$4?*2P'9 R#,14501!-M8*+1?B0%0#$

R-M*,EF,--$678HI*+;AI!"#$%N+F#,.MG0 1.5 $. HI*+-*+-':2I"9"'%2L6782N2J':>-+,-<>6, 1AB0 SI#4N

2I"96-#9HI*+166-#9R0#*9B#+0I*9 30 J$. 

4.6 %&R-':123,4D$"'91!-M8*+1?B0%0#$HI*+$7!"#$%N+F#,.MG0SK+.MG09,-<2':)*+

1!-M8*+1?B0@$B1,E0 1.2 $. ,-O71!-M8*+1?B0%N+$#,,"B# 50 J$.F<HI*+$7-#"R-M*V0'+,'0H,

4.7 $7,#-2N>?H-"F%*:!"#$1-79:-I*9)*+%0#$123,1?B0>?<1!-M8*+1?B0%0#$

6L,"'0>?<H-"F%*:.-I*$:'06K,6L,W 3 12M*0

4.8 $7VNI2N>?,#-1?B0678$7!"#$-NI;0,#-1?B0 ,#-;AI1!-M8*+1?B0 ,#--<"'+,#-:#21F3: 

>?<,#-4D$.9#:#? 1AB0 !-N*0L:#? %'2%B"0VNI2N>?123,,':F&0"0123,4D$"'916B#,': 1:20 

4.9 1!-M8*+1?B0%0#$R-M*6L,:-E1"O;0%0#$123,1?B0F&1450HI*+;RI*9NB;0-<9<678

VNI;R(B%#$#-S1)I#SK+@2I+B#9
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5. (:V#A)?+/M%

5.1 1?B0*E%-<>::$7VNI2N>?,#-1?B0

5.2 1!- M8*+1? B0%0#$>?<,EF,--$P#9;0%0#$123,1? B0H I*+1R$#<%$,':

.'/0#,#-)*+123,4D$"'9

5.3 123,$71"?#1?B0*9B#+0I*9  30 0#67HB*"'0 *9B#+0I*9%'42#RQ?< 3 !-'G+ 1.M8*

4-<X9A0QHB*,#-.'/0#%$--SP#.6#+,?@,

5.4 $7,#-*:*LB0-B#+,#9,B*0,#-1?B0;0%0#$123,1?B0>?<!?#9*LB0-B#+,#9R?'+

,#-1?B06L,!-'G+ X29$7!-NR-M*VNI2N>?,#-1?B0AB"91450%M8*,?#+;0,#-%*0"EU7,#-1?B0678SN,HI*+>?<

*#F$74^#9P#.;0,#-%M8*%#-"EU7,#-;AI%0#$123,1?B0;RI,':123,

.%(")6G%A)?55A.!!1%)*+FIA+/M%JN*:,733)L"<

;0,#-"EF'9!-'G+07G@2I;AI%S#0678)*+X-+1-79016=:#?"'2,&>.+  (*L2$.E69#,-) 

F'+R"'2A?:L-7 1450%S#0678HI0>::;0,#-.'/0#%0#$123,1?B0%&R-':123,4D$"'9H#$>0"!E2  

*+!Q4-<,*:-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+

123,4D$"'9;0!-'G+07G

42E%"#$1 1&?(;KDE%"#$

"'2)0#2.MG0678 -<:LH&>R0B+HI0@$I -B$1+#F#,HI0@$I>?<-B$1+#6781,E2F#,>0"*#!#-1-790

;0AB"+1"?#HB#+W 10E02E0 %E8+HB#+W 678*9NB6'G+;0.MG0678>?<%E8+HB#+W :-E1"O;,?I1!79+X29-*: 1AB0 S00  

6#+1)I#-**, RI*+0G&:-E1"O;,?I1!79+ *B#+?I#+$M* %E8+1R?B#07GF<14504-<X9A0QHB*,#-**,>::

%0#$123,1?B0 *9B#+1AB0,#-"#+H&>R0B+6#+1)I#-**, H&>R0B+)*+1!-M8*+1?B0 ,#-,&R02.MG0678

,EF,--$,#-1?B0678HI*+,#-.MG0678$#,W  1AB0,#-"E8+@?BF':1450HI0  ;0)'G007GF<6&;RI1R30SK+.MG0678678

%#$#-S;AI1450.MG06781?B0)*+123,@2I*9B#+1R$#<%$ R-M*R#"EU7>,I@)4-':4-L+.MG0678:#+H&>R0B+@2I

1R$#<%$$#,9E8+)KG0

42E%"#$ 2 A&8%F4%)FKDE%"#$+8*)01*

F#,)I*,&R02)*+ “%0#$123,1?B04?*2P'9” -<:LSK+)0#2.MG0678%0#$123,1?B0"B#

!"-$7)0#2*9B#+0I*9 53 H-$. HI*+$7R0I#,"I#+@$B0I*9,"B# 5 H-$. >?<*'H-#%B"0123, 1 !0HB*

.MG0678 2.5-3.0 H-$. 1450*9B#+0I*9FK+F<1R$#<%$ VNI"EF'9FK+H'G+,#-!&0"OR#.MG0678%0#$123,1?B0

1R$#<%$2'+07G

1N=?A)?'&%(S : )0#2.MG067781?B0,?#+>FI+6781R$#<%$

F&0"0VNI1?B0%N+%L2HB*-*: 

(!0)
x

!"#$HI*+,#-.MG06781?B0,?#+>FI+

%N+%L2HB*!0 (3.0 H-$.) 
=

)0#2.MG06781?B0,?#+>FI+%N+%L2(H-$.)

(Max)

F&0"0VNI1?B0%N+%L2HB*-*: 

(!0)
x

!"#$HI*+,#-.MG06781?B0,?#+>FI+

0I*9678%L2HB*!0 (2.5 H-$.)
=
)0#2.MG06781?B0,?#+>FI+6780I*9678%L2(H-$.)

(Min)

! )0#2.MG067781?B0,?#+>FI+6781R$#<%$ !M* )0#2.MG06781?B0,?#+>FI+-<R"B#+0I*9678%L2SK+%N+%L2
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H'"*9B#+)*+X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 F'2%--;RI

;AI.MG0678:-E1"O%0#$R0I#1%#U+X29*0L(#H;RI;AI.MG0678%0#$R0I#1%#U+>0"[Tn+*#!#-1-790A'G0

*0L:#?6'G+>0" ,&R02!"#$,"I#+)*+.MG0678X294-<$#O!M*1-E8$"'2-<9<R?'+F#,>0"HI0@$I  

1 1$H- F0SK+%L2)*:S00[Tn+*#!#-1-790*0L:#?  "'2!"#$,"I#+)*+.MG0678@2I 8.70 1$H- 9#" 

58 1$H- (2NP#.4-<,*:678 22) !E21450.MG06786'G+R$2 504.60 H-$. F#,.MG06786'G+R$2%#$#-S6&;RI

123,1?B0.-I*$,'0@2ISK+ 168 !0 (!&0"0F#,*'H-#%B"0123, 1 !0HB*.MG0678 2.5-3.0 H-$.) JK8+

%*2!?I*+,':6#+X-+1-790$7,#-F'2,#-1-790,#-%*0-<2':A'G0*0L:#? 1-3 F&0"0A'G0?< 2 RI*+1-790 

X29RI*+1-790R0K8+;0>HB?<4ZF<$7123,4-<$#O 20-30 !0 -"$6'G+%EG0 120-180 !0 >HBR#,F<$7,#-
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180 !0 x 3 H-$. = 540 H-$.  (Max)

180 !0 x 2.5 H-$. = 450 H-$. (Min)
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60 !0 x 3 H-$. = 180 H-$.  (Max)

60 !0 x 2.5 H-$. = 150 H-$. (Min)
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-#9,#-1?B0,?#+>FI+ (1!-M8*+1?B0%0#$/.MG0678,EF,--$,#-1?B0) .-I*$6'G+;RI!&>0<0&SK+"'%2L678!"-

0&$#;AI2I"9 (>::678;AI;0,#-,B*%-I#+2N;0 P#!V0", o)

42E%"#$ 6 A)?AM51?C)61%)*+FIA+/M%JN*:,733)L"< (=C%.!!) 

)'G007GVNI"EF'9)*0&1%0*2I"9P#.,#-:'06K,1-M8*+-#"1.M8*>%2+SK+)'G0H*0,#-6&+#0

>?<,#-,B*%-I#+1450?&2':2'+07G 

1. ,#-%&-"F.MG0678 (P#.678 23-24)

P#.678 23 P#.SB#9$L$% N+%P#..MG06 78

%0#$R0 I# 1%#U+ X-+ 1 - 790 16=:#?

"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 

, B*0,#-. '/0# 14 50%0#$ 12 3, 1? B0

PN$E4T((#@69 (HI0>::)

P#.678 24 P#.SB#9F#,$L$HB#+W )*+.MG0678

%0#$R0 I# 1%#U+ X-+ 1 - 790 16=:#?

"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 

, B*0,#-. '/0# 14 50%0#$ 12 3, 1? B0

PN$E4T((#@69 (HI0>::)
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2. ,#-**,>:: (P#.678 25-26)

P#.678 25 -#9,#-,EF,--$,#-1?B0,?#+

>FI+ (1!-M8*+1?B0%0#$/.MG0678,EF,--$,#-

1? B0 )  >?<>::>4?0%0#$12 3, 1? B0

PN$E4T((#@69,B*0@2I-':,#-4-<1$E0F#,

VNI6-+!LO"L/E

P#.678 26 -#9,#-,EF,--$,#-1?B0,?#+

>FI+ (1!-M8*+1?B0%0#$/.MG0678,EF,--$,#-

1? B0 )  >?<>::>4?0%0#$12 3, 1? B0

PN$E4T((#@69P#9R?'+@2I-':,#-4-<1$E0

F#,VNI6-+!LO"L/E

3. ,#-,&R02H&>R0B+1!-M8*+1?B0%0#$/.MG0678,EF,--$,?#+>FI+ (P#.678 27)

P#.678 27 ,#--<:LH&>R0B+1!-M8*+1?B0%0#$/.MG0678,EF,--$,#-1?B0H#$>::>4?0` ;0)'G007G6&;RI

1R30%P#.F-E+)*+.MG0678JK8+;0:#+!-'G+*#FHI*+$7,#-)9'::#+-#9,#-,EF,--$;RI1R$#<%$>?<1450

@4H#$)I*,&R022I#0!"#$4?*2P'9`
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4. ,#-%-I#+>?<HE2H'G+1!-M8*+1?B0%0#$/.MG0678,EF,--$,#-1?B0

 P#9;0%0#$123,1?B0PN$E4T((#@69 (HI0>::) 07G@2I$7,#-**,>::6#+1)I#-**,

%0#$123,1?B0>?<1%I06#+%'((F-1)I#SK+1!-M8*+1?B0%0#$>?<.MG0678,EF,--$,#-1?B0X296#+  1)I#-

**,)*+%0#$123,1?B0>RB+07GF<$76#+1279"!M*6#+:-E1"O?#01H-79$!"#$.-I*$  >?<$7,#-

**,>::?&2':,#-1)I#SK+1!-M8*+1?B0 /.MG0678, EF,--$,#-1?B0>HB?<-#9,#-1450?&2':A'21F0 

10M8*+F#,?',CO<.MG0678)*+%0#$123,1?B0>RB+07G1450-N4%781R?789$VM0VI#)0#2,"I#+  8 1$H- 9#" 58 

1$H- FK+6&;RI+B#9HB*,#-**,>::1%I06#+;0,#-VB#0,EF,--$HB#+W @2I1450?&2':2'+07G

1. ?#01H-79$!"#$.-I*$

2. !#06-+H'"

3. R?:R?7,

4. >6B0,-<X22

5. 4Z04g#9

6. -#"XR0

7. H#,-<X22

P#.678 28 ?&2':,#-1)I#SK+,EF,--$,#-1?B0,?#+>FI+H#$,#-**,>::)*+%0#$123,1?B0

PN$E4T((#@69 (HI0>::) O X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 
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4.1 ,#-%-I#+>?<,#-2&10E0,#-HE2H'G+?#01H-79$!"#$.-I*$ (P#.678 29)

P#.678 29  0&:?3*,4NS00678VB#0,#-

;AI+#0>?I">HB9'+%P#.27*9NB,?':$#4N

14 50. MG0)0#2  5 x 5 1$H-  ;A I14 50

:-E1"O67812 3,WF<@2I*:*LB0- B#+,#9

,B*0,#-1?B0

4.2 ,#-%-I#+>?<,#-2&10E0,#-HE2H'G+!#06-+H'" (P#.678 30)

P#.678 30  0&1%#@$I1%#6-+1R?789$

R#JMG*@2I+B#9H#$X-+)#9@$I1,B#0&$#

H'2;RI@2I)0#2 6x6 0EG" 9#"  3 1$H- 

F&0"0  4 6B*0  9K26L,6 B*01) I#, ':

D#0-#,X29,#-R?B*>6B0!*0,-7H

1.M8*4^*+,'0*'0H-#9F#,,#-.?E,!"8&

)O<1?B0 >?<"#+!#06-+H'">HB?<

*'0RB#+,'0 1.80 1$H-

4.3 ,#-%-I#+>?<,#-2&10E0,#-HE2H'G+R?:R?7, (P#.678 31-32)

P#.678 31  1%#@$I%0)0#2 5 0EG" 9#" 

2 1$H- F&0"0  35 6B*00&@4H#,

>22;R I>R I+>? I"?*,14? M*,**, 

F#,0'G0)'2?:%B"067814501%7G90**,;RI

R$2 H'G+1%#;RI@2I\#,X29)L2R?L$?K, 

50 1J0HE1$H- >?<16!*0,-7HR?B*

D#0 H'G+1%#@$I>HB?<*'0RB#+,'0X29

-*: 1 1$H-
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P#.678 32  1%#@$IP#9R?'+,#-6#%7

-*+. MG0>?<% 70 G&$ '0P#90*,1. M8*

1450,#--',C#10MG*@$I %71%#@$I678%2;%

>?<$7F&0"0%7 2-3 %7F<AB"92K+2N2;RI

123,1)I#$#1?B0

4.4 ,#-%-I#+>?<,#-2&10E0,#-HE2H'G+>6B0,-<X22 (P#.678 33-34)

P#.678 33  %4-E+XAh!-S90HQ678;AI>?I"F&0"0 4 1%I00&$#H'2

;RI@2I!"#$9#" 30-40 1J0HE1$H-16B#W ,'0 F#,0'G01AM8*$HE2

>4^0D#06786&F#,>VB01R?3,R'"6I#9;RI1-79:-I*9 %B"0>4^0@$I

6-+,?$;AI@$I,-<2#01,B#X291?M*,@$IR0#  1t 0EG" R0I#

," I#+  6  0EG"  0&$#H B*14 50>4 ^06-+,?$)0#21% I0V B#

=N09Q,?#+ 1.50 1$H-

P#.678 34  1!-M8*+1?B0678*0L(#H;RI 

VNI1?B0)KG0@4,-<X22@2I0'G0F&1450$#,

678HI*+!&0K+SK+D#0-#,678>)3+>-+1.M8*

4^*+,'0,#-.?E,!"8&678*#F1,E2)KG0F#,

,#-1?B0 P#9R?'+,#-HE2H'G+6781%-3F

%$:N-OQFK+6#%71.M8*-',C#10MG*@$I>?<

1?M*,%7678%2;%1.M8*2K+2N2;F;RI123,1)I#

$#1?B0
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4.5 ,#-%-I#+>?<,#-2&10E0,#-HE2H'G+4Z04g#9 (P#.678 35-36)

P#.678 35  1!-M8*+1?B04Z04g#9AEG007G

4-<,*:@42I"96#+?#2678$#.-I*$

)'G0@$I%&R-':1R97:12E0678$7-<2':!"#$

9#,+B#9HB#+,'0 >?<H#)B#91AM*,VM0

;R(B)0#2  3 x 4 1$H-  678S ',F#,

1AM*,$<0E?#)0#2 20 $E??E1$H- AB*+

H#)B#9)0#2 30 x 30 1J0HE1$H-

P#.678 36  X!-+%-I#+>?<D#0-#,$7

,#-!&0K+SK+,#-;AI+#0R0',F#,,#-

1?B0.-I*$W ,'0R?#9W !0 FK+1?M*,

;AI!#0>?<1%#67814501R?3,1.M8*,#--':

0G&R0', %B"067814506#+?#2;AI@$I10MG*

>)3+ R0# 1t 0EG" 9#" 3 1$H- HB*,'0

>?<1%-E$@$IR0I#%#$H#$6#+)"#+

)*+6#+?#21.M8*AB"9-*+-':0G&R0',

4.6 ,#-%-I#+>?<,#-2&10E0,#-HE2H'G+-#"XR0(P#.678 37-38)

P#.678 37  1!-M8*+1?B0AEG007GH I*+,#-

!"#$>) 3+>-+$ '80!+)*+D#0-#,

*9B#+$#,10M8*+F#,HI*+-':0G&R0',

H'"VNI1?B0.-I*$,'0R?#9W !0 FK+1?M*,

;A I" '%2 L6 78606#0,#-;A I+#0*9 B#+

1R?3,6&1%#>?<!#0 %B"0,#-HE2H'G+

1!-M8*+1?B007G6&X29,#-)L2R?L$1%#?K, 

50 1J0HE1$H-R?B*D#02I"9!*0,-7H
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P#.678 38  6B*1R?3,,?$)0#2 3 0EG"

%&R-':6&1%#  6B*1R?3,,?$)0#2 

1t 0EG"6&!#06'G+ 2 AB"+ >?<;AI>4u4

1R? 3,)0#2  1 0EG"9#"6 B*0?<  60 

1J0HE1$H- F&0"0  12 6B*0-#"F':

1!-M8*+1?B007G1$M8*6&1%-3F$7!"#$%N+ 

1.50 1$H- 2'+0'G0HI*+1.E8$!"#$%N+

)*+1%#1VM8*%B"0678H I*+[T+?+.MG0*7, 

50 1J0HE1$H- 

4.7 ,#-%-I#+>?<,#-2&10E0,#-HE2H'G+H#,-<X22 (P#.678 39-40)

P#.678 39  >VB04N.MG06#+12E01,B#678@2I

$#F#,+#04-':4-L+%"0%#U#-O< 

1?M*,>VB04N.MG06789'+*9NB;0%P#.276#%7

1.E8$?N,1?B0;RI,':.MG0678,?#91450.MG0678

1?B06780B#%0;F%&R-':123,W 

P#.678 40  >VB04N.MG0F<2N2J':%7;0

-*:>-,W @"IFK+F&1450F<HI*+6#%7JG& 

2-3 -*:1.M8*;RI@2I% 7%2  AB*+H#-#+

R$#,-L,%#$#-S6&;RI1,E2,#-1?B0@2I

R?#,R?#9  1AB0 1,$4#9E+\L:>?I" 

,-< X22  R- M* 12 3,*#FF<*9#,

62%*:!"#$%#$#-SX22,#-,-<

X22>)B+,'0,':1.M8*0>?I"%$$HEH'"1*+

1450,-<HB#9R-M*,:@2I1AB0,'0
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5. ,#-62%*:,B*0,#-;AI+#0 (P#.678 41)

P#.678 41  ,#-62%*:,B*0,#-;AI+#0F-E+>?<!'2,-*+!"#$1%789+%0#$123,1?B0H#$>::!'2,-*+

)*+=N09Q"EF '91.M8*%-I#+1%-E$!"#$4?*2P'9>?<4^*+,'0,#-:#21F3:;0123,  P#!"EA#,L$#-

1"A=#%H-Q X-+.9#:#?-#$#UE:27 (P#!V0", () 6&;RI1-#%#$#-S4^*+,'0*'0H-#9678*#F1,E2F#,

,#-;AI+#0678!#2@$BSK+ ,-O7%0#$123,1?B0PN$E4T((#@69 (HI0>::) O X-+1-79016=:#?"'2,&>.+ 

(*L2$.E69#,-) F'+R"'2A?:L-7 .:"B# V?,#-H-"F!"#$1%789+)*+%0#$123,1?B0$7!<>0016B#,': 

30 +®®®® (*9NB;01,OkQ%0#$123,1?B04?*2P'9) >?<1$M8*62%*:,#-;AI+#0F-E+.:"B#1!-M8*+1?B0

4Z04g#9678;AI6B*1R?3,>4u4)0#2 4 0EG" 9#" 3 1$H- 1450>,0;0,#--I*9H#)B#91AM*,1$M8*62%*:

2I"90G&R0',>?<F&?*+,#-1?B02I"9,#-)KG0@4)9B$:0H#)B#91AM*,.:"B#>4u41R?3,$7,#->*B0H'"  

H-+,?#+FK+F&1450HI*+1%-E$1%#1R?3,AB"+,K8+,?#+1.M8*AB"9;0,#--':0G&R0',>?<6&;RI123,

4?*2P'9F#,,#-1?B0$#,9E8+)KG0
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6. 1?B0%0L,*9B#+SN,"EU7 (P#.678 42-43)

P#.678 42  VNI"EF'9>0<0&"EU7,#-1?B0

,':1!-M8*+1?B0%0#$/.MG0678,EF,--$,#-

1?B0>?<"EU7,#-1?B0P#9;0%0#$123,

1?B0PN$E4T((#@69` 678SN,HI*+>,B!-N

4-<F&A'G0*0L:#?6L,!0 .-I*$6'G+F'2

4^#94-<A#%'$.'0UQ;RI!"#$-NI1,789",':

%0#$123,1?B0PN$E4T((#@69` >,B!-N

>?<VNI4,!-*+

P#.678 43  VNI"EF'9>?<!-N4-<F&A'G06&R0I#6781450VNI2N>?,#-1?B0)*+123,W  X296&R0I#678!*92N>?

>?<>0<0&"EU7,#-1?B0678SN,HI*+>?<4?*2P'9
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7. ,#-2N>?-',C# (P#.678 44)

170

P#.678 44  ,#-2N>?-',C#%0#$123,1?B01450

R0I#678)*+6L,W!0;0X-+1-790X291\.#<123,W  

6781450VNI1?B0!"-F<HI*+$7%B"0AB"9;0,#-2N>?

-',C#%0#$123,1?B0H#$!"#$1R$#<%$ 1.M8*

1450,#-4?N,[T+?',CO<0E%'967827;RI1)#@2I$7 

%B"0-B"$>?<H-<R0',-NI!LO!B#)*+H01*+HB*

%'+!$%B"0-"$ -NIF',678F<*#%#>?<AB"91R?M*

2I"9,#-1,3:;:@$I  ,E8+@$I  >?<,I*0RE01?3,W 

**,F#,%0#$



P#.678 45 P#9SB#9$L$%N+14-79:1679:,B*0>?<R?'+,#-.'/0#%0#$123,1?B0PN$E4T((#@69 

(HI0>::) O X-+1-79016=:#?"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7 
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H#-#+678 34 ,#-14-79:1679:!B#;AIFB#9;0,#-,B*%-I#+%0#$123,1?B0PN$E4T((#@69 (HI0>::) 

,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q O X-+1-79016=:#?"'2,&>.+ 

(*L2$.E69#,-) F'+R"'2A?:L-7

1%)*+FIA+/M%JN*:,733)L"< (=C%.!!) 1%)*+FIA+/M%"#$=:F=2E6+'?D$56+/M%5+%A,?016'@

)0#2.MG0678 504 H-$. (168 !0/!-'G+) !B#;AIFB#9 )0#2.MG0678 64 H-$. (21 !0/!-'G+) !B#;AIFB#9

1. ?#0*:*LB0-B#+,#9 1. 1!-M8*+1?B0*10,4-<%+!Q 116,000

      1.1 :?3*,4N.MG0 120 H-$.  x 200  *24,000       1.1 6#+?M80*LX$+!Q

      1.2 6-#94-':-<2': 3 ?:.$. x 350 1,050       1.2 6#+?M80

      1.3 !*0,-7H>HB+)*: 1 ?:.$. x 1,500 1,500       1.3 AE+AI# 2 6780'8+

2. -#"XR0       1.4 -#"XR0>::RB"+

      2.1 1R?3,,?$ 3”  12 $. x 80 960       1. 5 6#+?#2AI0%&R-':4Z0

      2.2 1R?3,,?$ 1 1/2”  9 $. x 60 540       1.6 :'0@21,?79"

      2.3 1R?3,,?$ 1”  9 $. x 40 360

      2.4 !*0,-7HD#0-#, 1 ?:.$. x 1,500 1,500

      2.5 @$I>::  3 H-$.  x 200 600

      2.6 1R?3,D#0-#, 5 ,,. x 30 150

3. 4Z04g#9+H#)B#9

      3.1 @$I10MG*>)3+ 6” x 1 1/2” x 3 $. 10 6B*0 x 300 3,000

      3.2 @$I10MG*>)3+ 6” x 1” x 3 $. 40 6B*0 x 200  8,000

      3.3 1R?3,,?B*+ 3” x 3”  12 $. x 80 960

      3.4 !*0,-7HD#0-#, 1 ?:.$. x 1,500 1,500

      3.5 @$I>::  3 H-$.  x 200 600

      3.6 1R?3,D#0-#, 5 ,,. x 30 150

      3.7 H#)B#91AM*, 20 $$. )0#2 3 x 4 H-$. 7,000

4. >6B0,-<X22

      4.1 @$I10MG*>)3+ 6” x 1 1/2” x 3 $. 5 6B*0 x 300    1,500

      4.2 %4-E+XAh! 4 AL2 x 500 2,000

      4.4 !*0,-7HD#0-#, 0.5 ?:.$. x 1,500 750

      4.5 @$I>::  1.5 H-$.  x 200 300

      4.6 1R?3,D#0-#, 5 ,,. x 30 150

5. R?:R?7, (R?',@$I%0)

      5.1 @$I%0 5” x 2 $.  35 6B*0 x 100    3,500

      5.2 !*0,-7HD#0-#, 2 ?:.$. x 1,500 3,000

      5.3 @$I>::  5 H-$.  x 200 1,000

6. !#06-+H'"

      6.1 1%#@$I  6” x 6” x 3 $. 4 6B*0 x 800     3,200

      6.2 !*0,-7HD#0-#, 1 ?:.$. x 1,500 1,500

      6.3 @$I>::  1 H-$.  x 200 200

7. H#,-<X22 (?#0%L26I#9)

      7.1 :?3*,4N.MG0 25 H-$.  x 200  *5,000

      7.2 6-#94-':-<2': 1 ?:.$. x 350 350

      7.3 !*0,-7H>HB+)*: 1 ?:.$. x 1,500 1,500

8. !B#>-+>?<"'%2L%EG014?M*+;0,#-,B*%-I#+ 1AB0 H<4N `?` 35,000

   -"$6'G+%EG0 81,820 -"$6'G+%EG0 116,000

* !M*-#9,#-"'%2L678;AI>?I">?<@2I-':,#-%0':%0L0X29@$B1%79!B#;AIFB#9FK+@$B0&$#-"$,':!B#;AIFB#9;0,#-,B*%-I#+6'G+R$2
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F#,H#-#+678 33 >%2+;RI1R30"B#!B#;AIFB#9;0,#-,B*%-I#+%0#$123,1?B0PN$E4T((#

@69 (HI0>::) 6'G+R$2$7$N?!B#16B#,': 81,820 :#6 X291$M8*1679:,':)0#2.MG0678 504 H-$. 678123,

%#$#-S1?B0@2I.-I*$,'0SK+ 168 !0 (!&0"OF#, 3 H-$. HB*123, 1 !0) %#$#-S1679:1450!0;AI

FB#9HB*!0@2I2'+07G 81,820 :#6/168 !0 16B#,': !0?< 487.02 :#6 R#,;AI%0#$123,1?B0HI0>::

1450-<9<1"?# 1 4Z (365 "'0) 16B#,':"B#123, 168 !0F<$7!B#;AIFB#9HB*"'0"'0?< 1.33 :#6

%&R-':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q$7!B#;AIFB#9;0,#-,B*%-I#+

6'G+%EG0 116,000 :#6 X291$M8*1679:,':)0#2.MG0678 64 H-$. 678123,%#$#-S1?B0@2I.-I*$,'0 21 !0 

(!&0"OF#, 3 H-$. HB*123, 1 !0) >?<HI*+$7,#-F'2H#-#+,#-1?B01450-*:X29-*:?< 21 !0 

SK+"'0?< 8 -*: FK+F<6&;RIF&0"0VNI1?B0%#$#-S1679:1!79+,':%0#$123,1?B0PN$E4T((#@69  

(HI0>::) @2I 2'+0'G0FK+%#$#-S1679:1450!0;AIFB#9HB*!0@2I2'+07G  116,000 :#6/(21 !0 x 8 -*:) 

16B#,': !0?< 690.50 :#6 R#,;AI%0#$123,1?B0HI0>::1450-<9<1"?# 1 4Z (365 "'0) 16B#,':"B#

123, 168 !0F<$7!B#;AIFB#9HB*"'0"'0?< 1.90 :#6

>V0PN$E678 10 ,#-14-79:1679:-I*9?<)*+!B#;AIFB#9;0,#-,B*%-I#+%0#$123,1?B0PN$E4T((#@69 

(HI0>::) ,':%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q )*+X-+1-79016=:#?

"'2,&>.+ (*L2$.E69#,-) F'+R"'2A?:L-7

-I*9?<)*+!B#;AIFB#9;0,#-,B*%-I#+ (R0B"9 :#6 / 168 !0 / 4Z)

F#,>V0PN$E678 10 .:"B#%0#$123,1?B0PN$E4T((#@69 (HI0>::) $7!B#;AIFB#9;0

,#-,B*%-I#+H8&,"B#%0#$123,1?B0678HE2H'G+1!-M8*+1?B0*10,4-<%+!Q -I*9?< 18 
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- .MG0-*+-':14506-#9?<1*792 R0# 30 J$.

!"#$1%789+678*#F1,E2)KG0 123,*#FXR0@$BSK+>?I"?+.MG0,B*0

,#-4^*+,'0 :-E1"O1!-M8*+1?B0>?<-*:1!-M8*+1?B0-'=$7*9B#+0I*9 1.80 $. 

4N.MG0-*+-':2I"9 6-#9!"#$R0# 30 J$. 1.M8*2N2J':>-+R#,$7123,H,?+

$#,B*0SK+>6B0-':16I#

-N44-<,*:
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?)<A)?"#$ 7 H#,-<X22

?',CO<,EF,--$ 1. ,EF,--$,#-1!?M8*0@R"678$7,#-,-<X22                                           

2. ,EF,--$,#-1!?M8*0@R"678$7,#--',C#%$2L?)*+-B#+,#9

"'HSL4-<%+!Q 1. 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$>)3+>-+)*+,?I#$10MG*

2. 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$*260)*+,?I#$10MG*

3. 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0.?'+,?I#$10MG* 

4. 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0,#-6-+H'"

"EU7,#-1?B0 VNI1?B0F<,-<X22@4H#$>VB0RE0678$7%7%'0HB#+W 6'G+,#-,-<X2216I#!NB 

,-<X22)#1279" R-M*F<,-<X22.-I*$,':,?':H'",3@2I 6'G+07G)KG0*9NB,':

!"#$!E2%-I#+%--!Q;0,#-1?B0)*+123, ,#-1?B0H'G+1H%#$#-S1?B0.-I*$

,'0,':VNI*M80 [_,,#-V?'2,'01?B0-NIF',,#--*!*9

4-<X9A0Q678@2I 123,@2I.'/0#!"#$>)3+>-+>?<!"#$*260)*+,?I#$10MG* 

.?'+,?I#$10MG* >?<,#-6-+H'"

"'%2L678;AI >VB04N.MG06#+12E0-N4>421R?789$ )0#24-<$#O 60 H-$. 

1?M*,:-E1"O678$7-B$@$I>?<$7.MG01-79: >?<6#%7?+:0>VB04N.MG01.M8*;RI1,E2

%7%'0HB#+W 

!"#$1%789+ R,?I$

-N44-<,*:
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?)</0+5#<F1%)*+FIA+/M%.!!=:F=2E6+'?D$56+/M%.!!5+%A,?016'@456+F:*456P?6+?#<%

+"T!)/(2FA&.K6 (5>F*K:"<)A?) (A/>M*'(!'>*)

/&F2!A)?+4C)9R6KDE%"#$A:;A??*./0")6+4C)55A

@$B$7,#-,&R026#+1)I#-**,678A'21F0 123,%#$#-S1)I#R-M***,6#+@2I,3@2IX29

-*:1!-M8*+1?B0 >?<@$B$7?&2':,#-1)I#SK+.MG0678,EF,--$6&;RI123,%#$#-S1?M*,1?B0-#9,#-1?B0;2

,B*0,3@2I ?',CO<%0#$123,1?B007G14501!-M8*+1?B0AEG0-"$)0#2;R(B678$7,#--"$,'0)*+-#9,#-1?B0

9B*9W 4-<,*:@42I"9 -#9,#-1?B0 5 -#9,#- 2'+07G

1. -#+?M80 2 -#+ @2I>,B *LX$+-#+?M80%7>2+ >?<-#+?M80%71R?M*+

2. AE+AI# F&0"0 2 6780'8+

3. -#"XR0>::RB"+

4. 6#+?#24Z04g#9 %71)79"

5. :'0@21,?79"

-N44-<,*:

(*LX$+-#+?M80%7>2+)

(-#+?M80%71R?M*+)
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(AE+AI# F&0"0 2 6780'8+)

(-#"XR0>::RB"+)
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(6#+?#24Z04g#9%71)79")

(:'0@21,?79")
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J)'Q%(A Y

.!!"F15!1*??9J)K")6A/LA1&8?2!+FIA,B*(2<

./0.!!!2%"RA1*??9J)K")6A/LA
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'&H#E.;6 

>::62%*:07G1450%B"0R0K8+)*+1!-M8*+$M*"EF'9678;AI;0,#-"'2%$--SP#.6#+,?@,)*+

123,4D$"'9 X29VNI"EF'9@2I1?M*,;AI>::62%*:%$--SP#.6#+,?@,)*+ Kasetsart Motor Fitness 

Test JK8+4-<,*:2I"9-#9,#-62%*: 6 -#9,#- (-#9,#-678 1-6) -B"$,':>::62%*:%$--SP#.

6#+,?@,)*+%&0',+#0!O<,--$,#-,#-4-<S$=K,C#>RB+A#HE1\.#<-#9,#->::62%*:9M0

6-+H'")#1279":06B*0@$I (-#9,#-678 7) 2'+07G

1. 0'8++*H'"@4)I#+R0I# (Sit and reach) ;AI"'2!"#$*B*0H'")*+,?I#$10MG*R?'+

2. ?L,0'8+ 30 "E0#67 (Sit-ups) ;AI"'2!"#$>)3+>-+ >?<!"#$*260)*+,?I#$10MG*

R?'+

3. "E8+1-3" 20 1$H- (20 meters dash) ;AI"'2!"#$1-3"

4. 9M0,-<X22@,? (Standing broad jump) ;AI"'2.?'+)*+,?I#$10MG*)#

5. "E8+1,3:)*+ 3 FL2 (Three objects shuttle run) ;AI"'2!"#$!?B*+>!?B""B*+@"

6. )"I#+?N,:*?@,? (Throw a ball for distance) ;AI"'2.?'+)*+,?I#$10MG*>)0

7. 9M06-+H'")#1279":06B*0@$I (Balancing on wood piece) "'2,#-6-+H'"

X29>::62%*:678%-I#+)KG01.M8*;AI62%*:%$--SP#.6#+,?@,)*+123,-<2':,B*0

4-<S$=K,C#6L,-#9,#-VB#0,#-H-"F%*:!LOP#.)*+1!-M8*+$M*;0>+B)*+!"#$1AM8*SM*@2I 

(Reliability) !B#!"#$>$B0H-+ (Validity)  !B#!"#$4-0'9 (Objectivity) >?<6L,W -#9,#-F<$7,#-

62%*:!"#$$70'9%&!'(6#+%SEHE678-<2': .05 

'&.%0%&AM5%A)?"F15!1*??9J)K")6A/LA

1. 123,W 6781)I#-':,#-62%*:!"-%"$AL2,7b#>?<-*+16I#,7b#;0,#-62%*:

2. 123,W F<HI*++2-':4-<6#0*#R#-,B*0,#-62%*:*9B#+0I*9 2 A$.

3. VNI2&10E0,#-62%*:HI*+%&-"F123,,B*0,#-62%*:"B#$7123,!0;24g"9R-M*:#2

1F3: X29,#-S#$123,W ,B*0,#-62%*:6L,!-'G+"B# ""'007G$7;!-1F3:H-+@R0 R-M*@$B%:#9:I#+!B</

!-':" R#,.:"B#$7123,!0;2$7*#,#-:#21F3:R-M*@$B%:#9 JK8+6&;RI@$B%#$#-S6&,#-62%*:@2I

*9B#+1H3$4-<%E6UEP#. VNI2&10E0,#-62%*:F<HI*+@$B6&,#-62%*:123,!00'G0;0"'00'G0 >HBF<0'2

6&,#-62%*:P#9R?'+1$M8*123,.-I*$

4. ;0-<R"B#+,#-62%*:*9NB0'G0 VNI2&10E0,#-"EF'9@$B*0L(#H;RI123,!0*M80W  6789'+@$B

SK+-*:)*+H01*+@46&,EF,--$*M80W 1.-#<,#-1?B0)*+123,F<$7V?HB*)I*$N?678@2I;0,#-62%*:

5. ,B*0,#-62%*:VNI2&10E0,#-62%*:!"-;AI1"?#%'G0W  ;0,#-*UE:#9;RI123,cT+

"B#,#-62%*:07G 1450,#-"'2>?<4-<1$E0V?!"#$%#$#-S)*+123,>HB?<!0  @$B;AB1450,#->)B+)'0 

2'+0'G0!"-F<4YE:'HE;RI2L678%L21.M8*H'"1*+ HB*F#,0'G0VNI2&10E0,#-62%*:FK+%#UEH"EU7,#-4vw:'HE;RI

123,
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6. ;0>HB?<-#9,#-62%*:VNI2&10E0,#-62%*:!"-;RI123,@2I62?*+4YE:'HEH#$

-#9,#-62%*:0'G0W 1%79,B*0 H#$-#9?<1*792,#-62%*:;0>HB?<-#9,#-0'G0

7. ,B*0,#-62%*:123,!"-*:*LB0-B#+,#91.M8*1450,#-9M21%I09M2%#9  X29,#-"E8+*9NB

,':678 R$L0>)0>?<1R9792>)0 :E2?&H'" 1!?M8*0@R">)0)#>?<?&H'" 6'G+07G1.M8*,-<HLI0;RI,?I#$

10MG*$7!"#$.-I*$;0,#-4YE:'HE

8. -#9,#-62%*:$72I"9,'0 7 -#9,#-VNI"EF'9,&R02;RI,#-62%*:%$--SP#.6#+

,?@,;0>HB?<!-'G+1%-3F%EG0P#9;0 1 "'0 X29$72&10E0,#-62%*:%$--SP#.6#+,?@,H#$?&2':

2'+07G

HM(6+HC)  3 -#9,#-

1) 0'8++*H'"@4)I#+R0I#

2) ?L,-0'8+ 30 "E0#67

3) "E8+1-3" 20 1$H-

HM(6+<I%  4 -#9,#-

1) 9M0,-<X22@,?

2) "E8+1,3:)*+ 3 FL2

3) )"I#+?N,:*?@,?

4) 9M06-+H'")#1279":06B*0@$I

5>,A?S@"#$GHCG%A)?"F15!

 ;0,#-2&10E0,#-62%*:%$--SP#.6#+,?@,@2I;AI*L4,-OQHB#+W 2'+HB*@407G

1. ;::'06K,V?,#-62%*:%$--SP#.6#+,?@,

2. ,?B*+"'2!"#$*B*0H'" $7)0#2,"I#+ x 9#" x %N+ (30 x 40 x 30 1J0HE1$H-)

3. 0#xa,#F':1"?# 1/100 "E0#67

4. 1:#<-*+%&R-':,#-62%*:?L,0'8+ 30 "E0#67

5. 164"'2-<9<6#+

6. 6B*0@$I )0#2,"I#+ x 9#" x %N+ (4 x 10 x 2 1J0HE1$H-)

7. >VB09#"9M2,-<X22@,? $7H'"1?):*,-<9<6#+678,-<X22@2I14501J0HE1$H-

8. ?N,1600E%

9. 4N0)#"

10. ,-<2#C>S:,#"

A)?+AI!?(!?(*4C5*N/

;0,#-2&10E0,#-1,3:-":-"$)I*$N? !O<VNI"EF'9@2I!&0K+SK+!"#$SN,HI*+ >$B0H-+

;0,#-F'21,3:>?<V?)*+)I*$N? FK+@2I2&10E0,#-4-<AL$ 4-K,C#R#-M* A7G>F+ %#UEH 62?*+>?<[_,

4YE:'HE,#-:'06K, H?*2F01450VNI1,3:-":-"$)I*$N?2I"9H01*+ 
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+"'%:'A)?+AI!?(!?(*4C5*N/G%A)?"F15!1*??9J)K")6A/LA456+FIA,B*(2<

-#9,#-62%*: ,#-F'2>S">?<,#-62%*:

1. 0'8++*H'"@4)I#+R0I# 1. F'2123,**,1450 2 >S" 

2. >F,>:::'06K,,#-62%*:%$--SP#.6#+,?@, ;RI123,>HB?<!0SM*@"I

3. ;RI123,1)I#-':,#-62%*:H#$%S#0678678@2IF'2@"I X206&,#-62%*:

!0?< 2 !-'G+HE2HB*,'0

4. !-N:'06K,!B#!"#$%#$#-S;0,#-0'8++*H'"@4)I#+R0I#)*+123, 

X29-<:L!B#:", (+) >?<?: (-) 14501J0HE1$H- @$B$7FL26=0E9$

5. !-N>F,>:::'06K,,?':!M0;RI123,SM*@"I

* ;0-<R"B#+.',678123,,&?'+6&>::62%*:!-NF<1,3:>:::'06K,)*+123,1*#@"I

2. ?L,0'8+ 30 "E0#67 1. F'2123,**,1450 2 >S" 

2. >F,>:::'06K,,#-62%*:%$--SP#.6#+,?@,;RI123,>HB?<!0SM*@"I

3. ;RI123,1)I#-':,#-62%*:H#$%S#0678678@2IF'2@"I >?<,B*0678123,F<-':

,#-62%*: !-N1,3:>:::'06K,,#-62%*:1*#@"I

4. !-N:'06K,V?,#-62%*:)*+123,>HB?<!0X29:'06K,1450F&0"0!-'G+

5. !-N>F,>:::'06K,,?':!M0;RI123,SM*@"I

3. "E8+ 20 1$H- 1. F'2123,**,1450 2 >S" 

2. >F,>:::'06K,,#-62%*:%$--SP#.6#+,?@,;RI123,>HB?<!0SM*@"I

3. !-N12E00&123,@49'+1%I01-E8$4-<$#OAL2?< 5 !0 

4. !-N1,3:;::'06K,)*+123,AL2678F<6&,#-62%*:  X291-79+?&2':)*+

>:::'06K,;RIH-+,':?&2':)*+123,678F<6&,#-62%*:

5. 0&>::6'06K,@4$*:;RIVNI:'06K, JK8+*9NB:-E1"O1%I0A'9

6. VNI4?B*9H'"JK8+9M0*9NB:-E1"O1%I0A'91-E8$;RI%'((#O4?B*9H'"H#$?&2':

7. VNIF':1"?#JK8+9M0*9NB:-E1"O1%I0A'9F':1"?#H#$%'((#O)*+VNI4?B*9H'"

8. VNIF':1"?#*B#01"?#;RIVNI:'06K,?+;0;::'06K,H#$?&2':  X29:'06K,

1"?#1450"E0#67 6=0E9$ 2 H&>R0B+ 1AB0 6.24 "E0#67

4. 9M0,-<X22@,? 1. F'2123,**,1450 2 >S" 

2. >F,>:::'06K,,#-62%*:%$--SP#.6#+,?@,;RI123,>HB?<!0SM*@"I

3. ;RI123,1)I#-':,#-62%*:H#$%S#0678678@2IF'2@"I X206&,#-62%*:

!0?< 2 !-'G+HE2HB*,'0 >?<,B*0678123,>HB?<!0F<1)I#-':,#-62%*:  

!-NF<1,3:>::62%*:1*#@"I

4. !-N:'06K,V?,#-62%*:!"#$%#$#-S;0,#-9M0,-<X22@,?)*+123,

>HB?<!0 X29:'06K,-<9<6#+14501J0HE1$H- 1$M8*:'06K,V?,#-62%*: 

!-'G+678 1 >?<!-'G+678 2 1%-3F1-79:-I*9>?I" !-N>F,>:::'06K,!M0;RI123,SM*@"I 
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5. "E8+1,3:)*+ 3 FL2 1. F'2123,**,1450 2 >S"  

2. ;RI123,1)I#-':,#-62%*:67?<!0 X29VNIF':1"?#F<1450VNI4?B*9H'" 

VNII:'06K,F<1450VNI-':>:::'06K,F#,123,67?<!0>?<1$M8*:'06K,1%-3F

1-79:-I*9>?I" ,3F<!M*>:::'06K,,#-62%*:;RI123,

3. ,#-62%*:-#9,#-07G 123,F<6&,#-62%*:!0?< 2 !-'G+@$BHE2HB*,'0

4. !-N:'06K,V?,#-62%*:)*+123,>HB?<!0 X29:'06K,1"?#1450"E0#67 

6=0E9$ 2 H&>R0B+ 1$M8*:'06K,,#-62%*: !-'G+678 1 >?<!-'G+678 2 1%-3F

1-79:-I*9>?I" !-N>F,>:::'06K,!M0;RI123,SM*@"I

6. )"I#+?N,:*?@,? 1.  F'2123,**,1450 2 >S"

2. ;RI0',1-7901)I#-':,#-62%*:H#$%S#0678678F'2@"I X296&,#-62%*:  

3 !-'G+HE2HB*,'0 "'2-<9<F#,H&>R0B+)*+?N,:*?678H,,-<6:.MG0

!-'G+>-, SK+)*:1%I0-*:"+2I#0;0)*+"+,?$6781-E8$)"I#+

3. ,B*01-E8$6&,#-62%*: ;RI-':>:::'06K,,#-62%*:)*+123,@"I 

X29:'06K,-<9<6#+R0B"914501$H- 6=0E9$ 2 H&>R0B+ 1$M8*:'06K, 

!-'G+678 1, 2 >?< 3 1%-3F1-79:-I*9>?I" ;RI!M0>:::'06K,;RI123,

7. 9M06-+H'")#1279" 1. F'2123,**,1450 2 >S"

    :06B*0@$I 2. ;RI0',1-7901)I#-':,#-62%*:H#$%S#0678678F'2@"I X29123,F<6&,#-

62%*: 2 !-'G+HE2HB*,'0 

3. VNI:'06K,F<1450VNI-':>:::'06K,F#,123,>?<1$M8*:'06K,1%-3F1-79:-I*9

>?I",3F<!M*>:::'06K,,#-62%*:;RI123,

4. VNI:'06K,1450VNIF':1"?#>?<;RI%'((#O>,B123,  X29:'06K,1"?#1450

"E0#67 6=0E9$ 2 H&>R0B+ 1$M8*:'06K,,#-62%*: !-'G+678 1 >?<!-'G+678 2 

1%-3F1-79:-I*9>?I" !-N>F,>:::'06K,!M0;RI123,SM*@"I



209

?)</0+5#<F456.!!"F15!1*??9J)K")6A/LA456 Kasetsart Motor 

Fitness Test 1&8?2!+FIA?0F2!AM5%,?09*TRAU)  (?)<A)?"#$ 1-6) ./0.!!"F15!

1*??9J)K")6A/LA4561&%2A6)%'S0A??*A)?A)?,?09*TRAU).8M6H)=:+YK)0?)<A)?

.!!"F15!<D%"?6=2(4)+F#<(!%"M5%L*C (?)<A)?"#$ 7)

-#9,#-678 1 0'8++*H'"@4)I#+R0I# (Sit and reach)

"'HSL4-<%+!Q "'2!"#$*B*0H'")*+,?I#$10MG*R?'+

*L4,-OQ ,?B*+"'2-<9<6#+1450J0HE1$H- )0#2,"I#+ x 9#" x %N+ (30x30x30) 

R-M*1!-M8*+$M**M80W 678%#$#-S;AI>60,'0@2I

"EU72&10E0,#- ;RIVNI1)I#62%*:S*2-*+16I# 0'8+-#:,':.MG0)#1R9792H-+16I#6'G+%*+AE2,'0;RI

[g#16I#9'0,':,?B*+"'2-<9<6#+>?<H'G+\#,,':.MG0F#,0'G0;RIVNI1)I#-':,#-

62%*:1R9792>)0@4)I#+R0I# X294?#90EG"6'G+%*+)I#+*9NB;0-<2':

1279",'0>?<X0I$H'"@4)I#+R0I# ;AI 4?#90EG"$M*>H<6786B*0@$I>?I"!B*9W 

V?',@4)I#+R0I#;RI@,?678%L216B#678F<%#$#-S4YE:'HE@2I>?<!I#+@"I 

1 "E0#67 ;0)O<6784YE:'HE VNI1)I#-':,#-62%*:HI*+)#1R9792 H - + H ? * 2

1"?#6786&,#-62%*: ;RI2&10E0,#-62%*: 2 !-'G+ (4YE:'HEHB*,'0) 

,#-:'06K,V? :'06K,!<>0014501J0HE1$H- SI#4?#9$M*1R97921?94?#916I#;RI:'06K,

!B#1450:", (+) >HBSI#4?#9$M*1R9792@$BSK+4?#916I#;RI:'06K,!B#1450

?: (-) 62%*:>?<:'06K,V?6'G+%*+!-'G+ X29!B#678"'2HI*+@$B$7FL26=0E9$ 

0&V?!-'G+678@2I-<9<6#+@,?678%L21450V?)*+,#-62%*:

R$#91RHL 10I0;RIVNI1)I#-':,#-62%*:F'20EG"$M*;RI*9NB;0-<2':1279",'00EG"6L,0EG"F<

HI*+1R9792H-+>?<0EG"R'">$B$M*F<HI*+@$B1,789",'0 )#1R9792H-+
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-#9,#-678 2 ?L,-0'8+ 30 "E0#67 (Sit-ups 30 second)

"'HSL4-<%+!Q 1. "'2!"#$>)3+>-+)*+,?I#$10MG*6I*+

2. "'2!"#$*260)*+,?I#$10MG*6I*+

*L4,-OQ 1. 1:#<

2. 0#xa,#F':1"?# 1/100 "E0#67

"EU72&10E0,#- ;RIVNI1)I#-':,#-62%*:0*0R+#9 1)B#6'G+%*++*1450$L$\#, 16I#6'G+%*+"#+

RB#+,'0 4-<$#O 1 AB"+@R?B $M*4-<%#0,'06786I#96*9 ;RIVNIAB"9 

(VNI;R(B) ;0,#-62%*:!L,1)B#*9NB6784?#916I#)*+VNI1)I#-':,#-62%*:

>?<1*#$M*6'G+%*+F':678)I*16I#)*+VNI1)I#-':,#-62%*: X29;RI[g#16I#

)*+VNI1)I#-':,#-62%*:"#+-#:,':.MG0 1$M8*@2I9E0%'((#O “1-E8$” ;RIVNI

1)I#-':,#-62%*:9,?&H'")KG0@4%NB6B#0'8+.-I*$,':,I$=7-C<>?<)I*=*, 2 

)I#+%*21)I#@4-<R"B#+1)B#6'G+%*+ (2'+-N4) >?I"0*0?+,?':@4%NB6B# 1-E8$HI0 

6&1AB007GHE2HB*,'0;RI@2IF&0"0!-'G+$#,678%L2P#9;01"?# 30 "E0#67

,#-:'06K,V? :'06K,F&0"0!-'G+6786&SN,HI*+;01"?# 30 "E0#67

R$#91RHL @$B0':F&0"0!-'G+;0,-O7HB*@407G

1. $M*R?L2F#,:-E1"O6I#96*9

2. ;AI>)0R-M*=*,9'0.MG01.M8*AB"9;0,#-9,?&H'"

3. =7-C<>?<)I*=*,@$B*9NB-<R"B#+1)B#6'G+%*+
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-#9,#-678 3 "E8+1-3" 20 1$H- (20 meter dash)5

"'HSL4-<%+!Q "'2!"#$1-3"

*L4,-OQ 1. 0#xa,#F':1"?# 1/100 "E0#67

2. 164"'2-<9<6#+

3. 6#+"E8+9#" 20 1$H- ,"I#+ 1.25 1$H- (2'+-N4)

4. 4N0)#"R-M**L4,-OQH71%I0*M80W

"EU72&10E0,#- 1$M8*VNI62%*:;RI%'((#O “1H-79$” ;RIVNI1)I#-':,#-62%*:9M0;0?',CO<

16I#0&16I#H#$AE2R?'+1%I01-E8$ 9B*1)I#1?3,0I*9 1$M8*@2I9E0%'((#O

4?B*9H'" (1%79+0,R"72) ;RI**,"E8+1-3"1H3$678F0VB#01%I0A'9 VNI62%*:R9L2

1"?#1$M8*VNI1)I#-':,#-62%*:"E8+SK+1%I0A'9

,#-:'06K, :'06K,V?1450"E0#67 6=0E9$%*+H&>R0B+
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-#9,#-678 4      9M0,-<X22@,? (Standing broad jump)

"'HSL4-<%+!Q "'2,&?'+)*+,?I#$10MG*)#

*L4,-OQ 1. .MG06781-79:@$B?M80

2. 164"'2-<9<6#+14501J0HE1$H-

3. @$I67

4. R-M*>VB09#+,-<X22@,?678$7)72"'2-<9<14501J0HE1$H-

"EU72&10E0,#- ;RIVNI1)I#-':,#-62%*:9M04?#916I#AE21%I01-E8$ X29;RI16I#RB#+,'0.*

4-<$#O 1R"789+>)06'G+%*+)I#+@4)I#+R0I#.-I*$,':9B*1)B# 1$M8*@2IF'+R"<

;RI1R"789+>)06'G+%*+@4)I#+R0I# .-I*$,':,-<X222I"916I#6'G+%*+@4;RI@,?

678%L2 "'2-<9<RB#+F#,1%I01-E8$@49'+%I016I#678;,?I678%L2 X29;RI62%*: 2 !-'G+ 

(4YE:'HEHE2HB*,'0)

,#-:'06K,V? :'06K,V?14501J0HE1$H- ;AI-<9<678@,?678%L21450V?)*+,#-62%*:

R$#91RHL 1. R#,VNI1)I#-':,#-62%*:1%79R?',?I$@4)I#+R?'+ 1AB0 $M*?+2I#0R?'+R-M*

?I$,I0,-<>6,;RI6&,#-62%*:;R$B

2. ;RIVNI1)I#-':,#-62%*:S*2-*+16I#



213

-#9,#-678 5      "E8+1,3:)*+ 3 FL2 (Three objects shuttle run)

"'HSL4-<%+!Q "'2!"#$!?B*+>!?B""B*+@"

*L4,-OQ 1. 0#xa,#F':1"?# 1/100 "E0#67

2. @$I:?3*,R-M*"'%2L*M80W678;AI>60,'0@2I F&0"0 3 AEG0

3. 164"'2-<9<6#+14501J0HE1$H-

4. 4N0)#"R-M**L4,-OQH71%I0*M80W

5. 1H-7$%0#$X29"#2"+,?$678$71%I0VB#0=N09Q,?#+ 30 J$. 4 "+ (2'+-N4)

"EU72&10E0,#- VNI1)I#-':,#-62%*:9M016I#0&16I#H#$*9NB;0"+,?$ O H&>R0B+1-E8$ X29;RI

VNI1)I#-':,#-62%*:R'0R0I#1)I#R#"+,?$R$#91?) 1 1$M8*@2I9E0%'((#O

1-E8$ (1%79+0,R"72);RIVNI1)I#-':,#-62%*:"E8+@41,3::?3*,@$I;0"+,?$678 1 

$#"#+;0"+,?$1-E8$ >?I"FK+"E8+@49'+"+,?$R$#91?) 2 1.M8*1,3::?3*,@$I*'0

678 2 $#"#+;0"+,?$1-E8$ 1AB0,'0;RI4YE:'HE1AB01279",'0;0"+,?$R$#91?) 3 

VNI62%*:F<R9L21"?#1$M8* :?3*,@$I*'0678 3 %'$V'%.MG0"+,?$1-E8$

,#-:'06K,V? :'06K,V?1450"E0#67 6=0E9$ 2 H&>R0B+ 62%*::'06K,V?6'G+ 2 !-'G+ 

(4YE:'HE!-'G+678 1 >?< 2 @$B HB*,'0 1$M8*62%*:!-'G+678 1 1%-3F>?I";RI-*:

62%*:!-'G+678 2 X29HB*6I#9>S"-*) 0&V?,#-62%*:678;AI1"?#0I*9678%L2

1450V?,#-62%*:

R$#91RHL 1. ;RI"#+:?3*,@$I?+;0"+,?$ RI#$X901232)#2

2. SI#4YE:'HE@$BSN,HI*+;RI1-E8$62%*:>?<F':1"?#;R$B
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-#9,#-678 6     )"I#+?N,:*?@,? (Throw a ball for distance)

"'HSL4-<%+!Q "'2,&?'+)*+,?I#$10MG*>)0

*L4,-OQ 1. ?N,1600E% F&0"0 3 ?N,

2. 164"'2-<9<6#+14501J0HE1$H-

3. 4N0)#"R-M**L4,-OQH71%I0*M80W

4. >4^+$'0R-M*>$,071J79$

"EU72&10E0,#- ;RIVNI1)I#-':,#-62%*:9M016I#0&16I#H#$*9NBP#9;0"+,?$678$71%I0VB#

=N09Q,?#+ 1 1$H- SM*?N,:*?671!?M*:>4̂+>?I";06B#678S0'2 1$M8*.-I*$>?I"

;RI)"I#+?N,:*?@4;RI@,?678%L2 "'2-<9<6#+F#,FL2H,678@,?678%L2$#9'+

FL2=N09Q,?#+)*+"+,?$ X29!E2 -<9<6#+RB#+F#,FL2H,SK+1%I0-*:"+

2I#0;0 2&10E0,#-62%*: 3 !-'G+ (4YE:'HE 3 !-'G+HE2HB*,'0)

,#-:'06K,V? :'06K,V?14501$H- 6=0E9$ 2 H&>R0B+ 0&V?678@2I-<9<@,?678%L2 1450V?

)*+,#-62%*:

R$#91RHL 1. RI#$,-<X22)O<678)"I#+?N,:*?

2. >)0F<HI*+*9NB;0?',CO<)*+,#-)"I#+ !M*$M*F<HI*+*9NB1R0M*@R?B
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-#9,#-678 7 9M06-+H'")#1279":06B*0@$I

"'HSL4-<%+!Q "'2,#-6-+H'"

*L4,-OQ 1. @$I6-+H'")0#2 5x5x10 1J0HE1$H-

2. 0#xa,#F':1"?# 1/100 "E0#67

"EU72&10E0,#- ;RIVNI-':,#-62%*:S*2-*+16I# ;AI16I#678S0'2 (%B"0678,"I#+678%L2)*+[g#16I#) 9M0

:0@$I2I#0)"#+ 16I#*7,)I#+"#+:0.MG0 1$M8*@2I9E0%'((#O "1-E8$" ;RIVNI-':,#-62%*:9,16I#)I#+

678"#+:0.MG0)KG0 *9B#+AI#W >?I"9M0;RI0#0678%L2 

,#-:'06K,V? :'06K,V?1"?#1450"E0#67 62%*: 2 !-'G+ 9K21"?#!-'G+6780#0678%L21450V?

R$#91RHL ,#-1-E8$HI0)*+,#-62%*: 1$M8*16I#.I0F#,.MG0

%EG0%L2,#-62%*: 1$M8*16I#)I#+;2)I#+R0K8+?+>H<.MG0



2
1

6
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J)'Q%(A H

+'?D$56*D5A&A2!A)?"F/56 ".!!!2%"RAA)?+/M%G%.=M/0'?2E6"

  



2
1

8
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J)'Q%(A X

.!!,?0+*:%'()*':F+8I%456QNC"?6'>S(>O:+A#$<(A2!56'@,?0A5!?N,.!!

1%)*+FIA+/M%PF<GHCJN*:,733)L"<+KD$5+1?:*1?C)61*??9J)K")6A/LA

456+FIA,B*(2<
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.!!,?0+*:%'()*':F+8I%456QNC"?6'>S(>O:+A#$<(A2!56'@,?0A5!1%)*+FIA+/M%PF<GHC

JN*:,733)L"<+KD$5+1?:*1?C)61*??9J)K")6A/LA456+FIA,B*(2<

!&A7G>F+

>::4-<1$E0!LOP#.)*+1!-M8*+$M*"EF'9\:':07G1450,#-R#!B#!"#$H-+1AE+10MG*R#  

(Content validity) )*+1!-M8*+$M*"EF'9 2 %B"0 !M* 1) ?',CO<,EF,--$,#-1!?M8*0@R"%&!'(P#9;0

%0#$123,1?B0 >?< 2) *+!Q4-<,*:)*+-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+

%$--SP#.6#+,?@,)*+123,4D$"'9 1.M8*0&@4;AI1450)I*$N?;0,#-**,>::-N4>::%0#$123,1?B0

X29;AIPN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9HB*@4 JK8+;0)'G0H*007G

HI*+*#='9!"#$-NI>?<4-<%:,#-OQ)*+VNI6-+!LO"L/E;0,#-.EF#-O#1!-M8*+$M*"EF'9\:':07G  1.M8*R#

! B#2 'A0 7%*2!? I*+  (Index of Congruence: IOC) J K8+V NI" EF '9. '/0#) KG0 14 50>::%*:S#$

$#H-#%B"04-<$#O!B# 3 *'02':!<>00!M* 1R302I"9 !M* +1 !<>00  @$B>0B;F !M* 0 !<>00 

>?<@$B1R302I"9 !M* -1 !<>00 X29$71,OkQ,#-H'2%E0!"#$%*2!?I*+)*+1!-M8*+$M*"EF'9>HB?<

-#9,#-2'+07G SI#!B#2'A07!"#$%*2!?I*+  (IOC) $7-<2':$#,,"B# .50 )KG0@4 SM*"B#1!-M8*+$M*"EF'9

-#9,#-0'G0%#$#-S0&@4.'/0#HB*@2I 

1M(%"#$ 1 /2AUS0A:;A??*A)?+'/D$5%L8(1&'23"#$'(?*#G%1%)*+FIA+/M%+KD$5%&L,GHCG%

A)?55A.!!?N,.!!1%)*+FIA+/M%PF<GHCJN*:,733)L"<+KD$5+1?:*1?C)6

1*??9J)K")6A/LA456+FIA,B*(2<=M5L, PF<*#?)<A)?A:;A??*A)?

+'/D$5%L8(1&'23 ;&%(% 7 ?)<A)?F26%#E 

1. ,EF,--$678$7,#-"E8+6#+H-+-<9<%'G0W

2. ,EF,--$678$7,#-"E8+14?78906E=6#+ 

3. ,EF,--$678$7,#--',C#%$2L?)*+-B#+,#9

4. ,EF,--$678$7,#-4Z04g#9

5. ,EF,--$678$7,#-RI*9XR0

6. ,EF,--$678$7,#-,-<X22

7. ,EF,--$678$7,#-9M21R9792,?I#$10MG*>?<)I*HB*
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'&5V:!)<.=M/0?)<A)?A:;A??*A)?+'/D$5%L8(1&'23

?)<A)?"#$ 1 ,EF,--$678$7,#-"E8+6#+H-+-<9<%'G0

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::1!?M8*0678 (Locomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$1-3"

.]HE,--$ 123,%#$#-S1!?M8*0678F#,678R0K8+@49'+*7,678R0K8+;0-<9<6#+%'G0W  2I"9!"#$1-3" 

1AB0 ,#-"E8+>)B+,':1.M8*0 ,#-"E8+AE+U+ 1450HI0

?)<A)?"#$ 2 ,EF,--$678$7,#-"E8+14?78906E=6#+

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::1!?M8*0678 (Locomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$!?B*+>!?B""B*+@"

.]HE,--$ 123,%#$#-S14?78906E=6#+R-M*H&>R0B+;0,#-1!?M8*0678@2I*9B#+-"21-3"  1AB0 ,#-

"E8+@?BF': ,#-"E8+JE,>J, ,#-"E8+*I*$R?', 1450HI0

?)<A)?"#$ 3 ,EF,--$678$7,#--',C#%$2L?)*+-B#+,#9

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::*9NB,':678 (Nonlocomoter), 

,#-1!?M8*0@R">::1!?M8*0678 (Locomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0,#-6-+H'"

.]HE,--$ 123,%#$#-S-',C#%$2L?)*+-B#+,#9;0)O<678*9NB;06B#6#+HB#+W  >::*9NB,':678 

1AB0 ,#-9M0)#1279" ,#-9M0:0,-<2#06-+H'" ,#-%@?2QH'":0,-<2#0?M80 

1450HI0 ,#-6-+H'"*7,4-<1P6!M* ,#-6-+H'"678$7,#-1!?M8*0678@42I"9 1AB0 ,#-12E0

:0!#06-+H'" ,#-',C#%$2L?)*+-B#+,#9)O<4Z04g#9 R-M*RI*9XR0 1450HI0

?)<A)?"#$ 4 ,EF,--$678$7,#-4Z04g#9

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::1!?M8*0678 (Locomotor)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$>)3+>-+)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$*260)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0,#-6-+H'"

.]HE,--$ 123,%#$#-S;AI>)0)#;0,#-4Z04g#9@2I*9B#+!?B*+>!?B">?<%'$.'0UQ,'0  ,#-4Z0

4g#91450,#-1!?M8*0@R"-B#+,#9-B"$,':*L4,-OQ*M80W 1AB0 1!-M8*+1?B0%0#$ H#)B#9

1AM*, :'0@2?E+ -#"XR0 1450HI0 ,#-4Z04g#9 1450,EF,--$6786I#6#9123,W 2I"9,#-

1!?M8*0@R"678HI*+**,>-+HI#0 >-+X0I$SB"+)*+X?,6782K+-B#+,#9?+%NB.MG0 FK+HI*+

*#='9,#-4-<%#0%'$.'0UQ ,#-6-+H'")O<.9#9#$1!?M8*0@R"-B#+,#9 !"#$

>)3+>-+)*+,?I#$10MG* >?<!"#$*260)*+,?I#$10MG*1.M8*F<1)I#-B"$,EF,--$
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?)<A)?"#$ 5 ,EF,--$678$7,#-RI*9XR0

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::*9NB,':678 (Nonlocomoter),  

,#-1!?M8*0@R">::1!?M8*0678 (Locomotor) 

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$>)3+>-+)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$*260)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0,#-6-+H'"

.]HE,--$ 123,%#$#-S;AI$M*;0,#-XR0,':*L4,-OQ*M80W 1AB0 :#-Q R-M*1AM*,1450HI0 )O<

XR0$M*F<9K2*9NB,':*L4,-OQ%B"016I#F<?*9*9NB;0*#,#= ,#-XR01450,EF,--$678

123,HI*+;AI,?I#$10MG*$M* >)0 >?<R'"@R?B;0,#-9K2-B#+,#9;RI*9NB,':*L4,-OQ)O<

678>-+X0I$SB"+)*+X?,2K+-B#+,#9?+%NB.MG0 R#,123,HI*+,#-XR0;RI0#0)KG0123,HI*+

.9#9#$-',C#%$2L?)*+-B#+,#9;RI>,"B+0I*9678%L2 >HB123,:#+!0A*:678F< 

6I#6#9X29,#-@,"B-B#+,#9@4$#:0*L4,-OQ  

?)<A)?"#$ 6 ,EF,--$678$7,#-,-<X22

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::*9NB,':678 (Nonlocomoter),  

,#-1!?M8*0@R">::1!?M8*0678 (Locomotor) 

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$>)3+>-+)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$*260)*+,?I#$10MG* 

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0.?'+,?I#$10MG*     

1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0,#-6-+H'"

.]HE,--$ 123,%#$#-S4-<%#0%'$.'0UQ,?I#$10MG*%B"0HB#+W  )*+-B#+,#9H'G+>HB >)0 )# 

%<X., >?<=7-C<;0,#-,-<X22 ,#-,-<X22HI*+*#='9,#-6-+H'"67827 ,#-

4-<%#0%'$.'0UQ,?I#$10MG* !"#$>)3+>-+)*+,?I#$10MG*)# !"#$1-3";0,#-

1R9792,?I#$10MG*%<X., ,#--',C#%$2L?)*+-B#+,#9)O<*9NB;0*#,#= >?<.?'+

)*+,?I#$10MG*1.M8*;RI,#-,-<X22@2IV?27 

?)<A)?"#$ 7 ,EF,--$678$7,#-9M21R9792,?I#$10MG*>?<)I*HB*

4-<1P6,#-1!?M8*0@R" ,#-1!?M8*0@R">::*9NB,':678 (Nonlocomoter)

"'HSL4-<%+!Q 1.M8*1%-E$%-I#+%$--SP#.6#+,?@,2I#0!"#$*B*0H'"

.]HE,--$ ,#-9M21R9792,?I#$10MG*1450,#-9M2,?I#$10MG***,H#$!"#$9#"$7V?6&;RI,?I#$

10MG*>?<)I*HB*$7!"#$9M2R9BL0$#,)KG0 ,#-9M21R9792,?I#$10MG*,B*0,#-**,,&?'+

,#9F<%#$#-S?2,#-:#21F3:F#,,#-**,,&?'+,#9@2I ;0123,,31AB0,'0,#-4?N,

[T+?',CO<0E%'9)*+,#-9M21R9792,?I#$10MG*,B*0,#-1?B0SM*1450,#-4?N,[T+

?',CO<0E%'967827;0,#-**,,&?'+,#9;RI123,HE214500E%'9
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H#-#+%-L4-#9,#-,EF,--$,#-1!?M8*0@R"%&!'(678!"-F'21450,EF,--$P#9;0%0#$123,1?B01.M8*

1%-E$%-I#+%$--SP#.6#+,?@,)*+123,4D$"'9

?&2'

:678
-#9,#- %$--SP#.6#+,?@,

1R30

2I"9 

(+1)

@$B

>0B

;F 

(0)

@$B

1R30

2I"9 

(-1)

)I*!E21R301.E8$1HE$

1 ,EF,--$678$7,#-"E8+6#+

H-+-<9<%'G0

!"#$1-3"

2 ,EF,--$678$7,#-"E8+

14?78906E=6#+

!"#$!?B*+>!?B""B*+@"

3 ,EF,--$678$7,#--',C#

%$2L?)*+-B#+,#9

,#-6-+H'"

4 ,EF,--$678$7,#-4Z04g#9 !"#$>)3+>-+)*+,?I#$10MG* 

!"#$*260)*+,?I#$10MG* 

,#-6-+H'"

5 ,EF,--$678$7,#-RI*9

XR0

!"#$>)3+>-+)*+,?I#$10MG* 

!"#$*260)*+,?I#$10MG* 

,#-6-+H'"

6 ,EF,--$678$7,#-,-<

X22

!"#$>)3+>-+)*+,?I#$10MG* 

!"#$*260)*+,?I#$10MG* 

.?'+,?I#$10MG* 

,#-6-+H'"               

7 ,EF,--$678$7,#-9M2

1R9792,?I#$10MG*>?<

)I*HB*

!"#$*B*0H'"

)I*1%0*>0<

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

        ?+0#$

(               )
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1M(%"#$ 2 56'@,?0A5!456?N,.!!1%)*+FIA+/M%PF<GHCJN*:,733)L"<+KD$5+1?:*

1?C)61*??9J)K")6A/LA456+FIA,B*(2<

H#-#+%-L4*+!Q4-<,*:)*+-N4>::%0#$123,1?B0X29;AIPN$E4T((#@691.M8*1%-E$%-I#+%$--SP#.

6#+,?@,)*+123,4D$"'9

?&2'

:678
-#9,#-*+!Q4-<,*: "'HSL4-<%+!Q

1R30

2I"9 

(+1)

@$B

>0B

;F 

(0)

@$B

1R30

2I"9 

(-1)

)I*!E21R301.E8$1HE$

2I#0,#-F'2,#-.MG0678

1 .MG0678%0#$123,1?B0678**,>::
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