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!.$&;#,-#$,$<'=>?#$,+*'.$>.*&,<-2$&.((#&-$,($'(#@>#(<'0#$='&;.>".(#$-.$,$&.=>+-#;$,(*$;#&.;*$

A.+;$0.'&#$+<'(B2$C.;$#@,=>?#2$-"#$D'&;.<.C-$E'(*.1<$%.+(*$/#&.;*#;$+-'?'-AF$D.;#$,*0,(&#*$

C;##$+-'?'-'#<2$<+&"$,<$"#$%&'()$3(F*F5$,(*$*%+%,-.%/$$3677G52$1'??$,??.1$A.+$-.$*.$,**'-'.(,?$

-"'(B<$-",-$'(&?+*#$-"#$,**'-'.($.C$<.+(*$#CC#&-<$,(*$=+<'&F$

$
0-1-+-/&-2
$

"#$%&'()F$3(F*F5F$/#-;'#0#*$H.0#=I#;$9:2$67782$C;.=$"-->JKK,+*,&'-AF<.+;&#C.;B#F(#-K$F$

*%+%,-.%/$F$3677G5F$/#-;'#0#*$H.0#=I#;$9:2$67782$C;.=$"-->JKK111F,>>?#F&.=K'?'C#KB,;,B#I,(*K$F$

L+&M'(B2$/F$NF2$O+;&#??2$%F2$P$Q";'<-=,((2$)F$OF$3677:5F$Q,($A.+$>.*&,<-R$3&'-/&-23&45-2$673952$9:F$

$

$

Hands-On Science: Does it Matter What Students’ 

Hands are on? 
$

L,;,$DF$!;'.(,$
8%9'14+/'%23(%(-2:/';-+<'()=2>+-</4=28"=2:3"

?-;'.(,S&<+C;#<(.F#*+$

T,0'*$U?,";$
8%+/-,'-2?-994/2:/';-+<'()=2@"=2:3"2

M?,";S&=+F#*+$

$
Abstract 
$

V,(*<W.($<&'#(&#$-A>'&,??A$+<#<$>"A<'&,?$=,-#;',?<$-.$B'0#$<-+*#(-<$C';<-W",(*$#@>#;'#(&#$'($<&'#(-'C'&$

=#-".*.?.B'#<2$I+-$-"#$;#&#(-$,0,'?,I'?'-A$.C$0';-+,?$?,I.;,-.;'#<$;,'<#<$,($'=>.;-,(-$X+#<-'.($,I.+-$1"#-"#;$

1",-$<-+*#(-<Y$",(*<$,;#$.($=,--#;<$-.$-"#';$?#,;('(BF$!"#$.0#;,??$C'(*'(B<$.C$-1.$,;-'&?#<$-",-$#=>?.A#*$

<'=>?#$&.=>,;'<.(<$.C$>"A<'&,?$,(*$0';-+,?$=,-#;',?<$<+BB#<-$-",-$0';-+,?$=,-#;',?<$&.+?*$I#$,($#CC#&-'0#$

,(*$#CC'&'#(-$,?-#;(,-'0#$-.$>"A<'&,?$=,-#;',?<$1"#($-#,&"'(B$1'-"$#@>?'&'-$'(<-;+&-'.($,(*$*'<&.0#;A$

?#,;('(B$=#-".*<F$3!"'<$>,>#;$'<$,$<+==,;A$.C$U?,";2$!;'.(,2$P$E'??',=<2$6778$,(*$!;'.(,$P$U?,";2$677Z5$

$

V.1$<".+?*$1#$-#,&"$<&'#(&#R$!;,*'-'.(,??A2$-"#$>;'=,;A$=#-".*$-.$-#,&"$<&'#(&#$1,<$",0'(B$

<-+*#(-<$;#,*$-#@-I..M<$,(*$?'<-#($-.$?#&-+;#<$'($1"'&"$=,[.;$<&'#(-'C'&$C'(*'(B<$1#;#$*#<&;'I#*$,<$

C,&-<$,(*$-"#$>,;-'&+?,;<$.C$<&'#(-'C'&$=#-".*<$,(*$>;.&#*+;#<$1#;#$.C-#($='('='\#*$.;$.='--#*$

#(-';#?AF$]($&.(-;,<-2$",(*<W.($<&'#(&#$-#,&"'(B$I;'(B<$-"#$<&'#(-'C'&$=#-".*<$+<#*$-.$>;.*+&#$(#1$

<&'#(-'C'&$M(.1?#*B#$-.$-"#$C.;#C;.(-F$]($",(*<W.($<&'#(&#2$<-+*#(-<Y$&.(&;#-#2$M'(#<-"#-'&$,&-'.(<$

,;#$;#?,-#*$-.$,I<-;,&-$&.(&#>-<$,(*$-"#<#$,&-'0'-'#<$-#(*$-.$'(&;#,<#$<-+*#(-$=.-'0,-'.($,(*$

#(B,B#=#(-$3^?'&M2$9__Z`$V,+;A$P$/'??#;.2$9__45F$

$

!1.$;#&#(-$*#0#?.>=#(-<$'($<&'#(&#$#*+&,-'.($=.-'0,-#*$-"#$&+;;#(-$;#<#,;&"F$]($Q,?'C.;(',2$

>.?'&A=,M#;<$'B('-#*$&.(-;.0#;<A$1"#($-"#A$<>#&'C'#*$".1$=+&"$",(*<W.($<&'#(&#$<".+?*$I#$'($

-"#$&+;;'&+?+=$3E..?C2$677a5F$%-,;-'(B$,<$,$6ab$=,@'=+=2$-"#$>.?'&A$1,<$#0#(-+,??A$<1'-&"#*$-.$

,$6ab$='('=+=F$!"#$.-"#;$*#0#?.>=#(-$'<$-"#$'(&;#,<'(B$,&&#<<$,(*$X+,?'-A$.C$&.=>+-#;WI,<#*2$

c0';-+,?d$=,-#;',?<$C.;$<&'#(&#$#*+&,-'.($3#FBF2$T,0'<2$6778`$T'??.(2$677:5F$!"#<#$&.(0#;B#(-$

*#0#?.>=#(-<$;,'<#*$,($'=>.;-,(-$X+#<-'.(J$T.#<$'-$=,--#;$1"#-"#;$-"#$",(*<W.($,&-'0'-'#<$,;#$

#@#&+-#*$1'-"$>"A<'&,?$.;$0';-+,?$=,-#;',?<R$

$

E"#($&.=>,;'(B$>"A<'&,?$,(*$0';-+,?$=,-#;',?<2$-"#;#$,;#$,-$?#,<-$-";##$>.-#(-',??A$'=>.;-,(-$

*'=#(<'.(<$-.$&.(<'*#;J$395$E",-$'<$I#'(B$-,+B"-R$]<$'-$,$>;.&#<<$<M'??2$<+&"$,<$&;#,-'(B$&.(-;.??#*$

#@>#;'=#(-<$.;$C'??'(B$.+-$-,I?#<$.C$*,-,2$.;$'<$'-$>,;-'&+?,;$C,&-<$,(*$&.(&#>-<2$<+&"$,<$-"#$<>##*$.C$

?'B"-$.;$-"#$<-;+&-+;#$.C$-"#$&,;I.($,-.=R$365$V.1$'<$'-$I#'(B$-,+B"-R$E"#;#$.($-"#$I;.,*$

<>#&-;+=$C;.=$#@>?'&'-$'(<-;+&-'.($-.$*'<&.0#;A$?#,;('(B$'<$'-R$3Z5$]<$'-$",(*<W.($.;$",(*<W.CC$

'(<-;+&-'.(R$$

$



!"#$%&'#(&#$)*+&,-'.($/#0'#12$!3452$6778$ 968

$

$$

e#&,+<#$-"#;#$,;#$<.$=,(A$*'CC#;#(-$,<>#&-<$.C$",(*<W.($<&'#(&#$'(<-;+&-'.($3^?'&M2$9__Z`$V=#?.2$

V.?-.($P$U.?.*(#;2$677752$<'=>?#$&.=>,;'<.(<$1#;#$(##*#*$-.$&.=>,;#$-"#$#CC#&-'0#(#<<$.C$

>"A<'&,?$,(*$0';-+,?$=,-#;',?<F$V#;#$1#$<+==,;'\#$-1.$>,>#;<$3U?,";2$!;'.(,2$P$E'??',=<2$6778`$

!;'.(,$P$U?,";2$677Z5$-",-$I#B'($-.$,(<1#;$".1$-"#$-A>#$.C$",(*<W.($<&'#(&#$'(C?+#(&#<$*'CC#;#(-$

M'(*<$.C$?#,;('(BFd$

$

Learning to Design Good Experiments With Explicit Instruction 
$

D,(A$<-+*'#<$",0#$C.+(*$-",-$#?#=#(-,;A$<-+*#(-<$.C-#($*#<'B($C?,1#*$#@>#;'=#(-<$'($1"'&"$-"#A$

&",(B#$=+?-'>?#$-"'(B<$,-$.(&#2$-"#;#IA$=,M'(B$'-$'=>.<<'I?#$-.$*#-#;='(#$1"'&"$&",(B#$&,+<#*$

-"#$#CC#&-$3#FBF2$U+"(2$f,;&',WD'?,2$g.",;2$P$N(*#;<#(2$9__a`$%&",+I?#2$9__:5F$V.1#0#;2$*';#&-?A$

-#,&"'(B$#?#=#(-,;A$&"'?*;#($".1$-.$&.(-;.?$#@-;,(#.+<$0,;',I?#<$&,($I#$0#;A$#CC#&-'0#$,(*$

<-+*#(-<$&,($-"#($-;,(<C#;$-"'<$<M'??$-.$.-"#;$#@>#;'=#(-,?$<'-+,-'.(<$3Q"#($P$U?,";2$9___5F$

$

eA$*#0#?.>'(B$,$0';-+,?$0#;<'.($.C$-".<#$>"A<'&,?$=,-#;',?<2$1#$&.+?*$&.=>,;#$<-+*#(-<Y$?#,;('(B$

1'-"$>"A<'&,?$=,-#;',?<$-.$-"#';$?#,;('(B$1'-"$0';-+,?$0#;<'.(<$.C$-"#$<,=#$=,-#;',?<F$!"#$0';-+,?$

=,-#;',?<$='='&M#*$-"#$>"A<'&,?$=,-#;',?<$,<$&?.<#?A$,<$>.<<'I?#$3<##$^'B+;#$95$-.$#(<+;#$-",-2$'C$

-"#;#$1,<$,$*'CC#;#(&#2$'-$1,<$-"#$0#;<'.($.C$=,-#;',?$=,M'(B$-"#$*'CC#;#(&#F$

$

$

$

]($.+;$C';<-$<-+*A$&.=>,;'(B$>"A<'&,?$,(*$0';-+,?$=,-#;',?<$3!;'.(,$P$U?,";2$677Z52$1#$;,(*.=?A$

,<<'B(#*$_6$C.+;-"W$,(*$C'C-"WB;,*#$&"'?*;#($-.$+<#$#'-"#;$>"A<'&,?$.;$0';-+,?$=,-#;',?<$-.$*#<'B($

&.=>,;'<.(<$.C$*'CC#;#(-$M'(*<$.C$<>;'(B<$I.-"$I#C.;#$,(*$,C-#;$;#&#'0'(B$#@>?'&'-$'(<-;+&-'.($,I.+-$

>',#+-2AF$%".1($"#;#$'<$-"#$&.=>+-#;$'(-#;C,&#$-",-$&"'?*;#($,<<'B(#*$-.$-"#$

0';-+,?$=,-#;',?<$&.(*'-'.($+<#*$-.$*#<'B($&.=>,;'<.(<$.C$*'CC#;#(-$-A>#<$.C$

<>;'(B<$*+;'(B$-"#$>;#-#<-$,(*$>.<--#<-$,(*$-",-$1,<$+<#*$C.;$-"#';$'(<-;+&-'.($

.($&;#,-'(B$&.=>,;'<.(<$-",-$&.(-;.??#*$#@-;,(#.+<$0,;',I?#<F$
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$

$ $

".1$-.$*#<'B($B..*$&.=>,;'<.(<F$N$1##M$?,-#;2$'($.;*#;$-.$*#-#;='(#$1"#-"#;$<-+*#(-<$&.+?*$

<+&&#<<C+??A$-;,(<C#;$-"#';$(#1$<M'??$-.$,(.-"#;$&.(-#@-2$,??$&"'?*;#($+<#*$>"A<'&,?$;,=><$-.$*#<'B($

,**'-'.(,?$#@>#;'=#(-,?$&.=>,;'<.(<F$

$

E#$C.+(*$-",-2$.($,$0,;'#-A$.C$=#,<+;#<$.C$?#,;('(B2$-"#;#$1,<$(.$*'CC#;#(&#$'($-"#$>#;C.;=,(&#$.C$

&"'?*;#($-;,'(#*$1'-"$>"A<'&,?$=,-#;',?<$,(*$0';-+,?$=,-#;',?<`$I.-"$B;.+><$<".1#*$<'='?,;$B,'(<$'($

-"#';$?#,;('(B$-.$*#<'B($B..*$#@>#;'=#(-<$3C;.=$67b$>;#-#<-$-.$:7b$>.<--#<-$,(*$-;,(<C#;5F$

Q"'?*;#($'($-"#$0';-+,?$=,-#;',?<$-;,'('(B$B;.+>$&.+?*$",0#$I##($,-$,$*'<,*0,(-,B#$*+;'(B$-"#$

-;,(<C#;$>",<#$I#&,+<#$-"#A$&",(B#*$=,-#;',?$-A>#$3C;.=$0';-+,?$-.$>"A<'&,?5$,(*$*.=,'(2$1"'?#$

-"#$>"A<'&,?$=,-#;',?<$-;,'('(B$B;.+>$&",(B#*$.(?A$*.=,'(F$V.1#0#;2$-"#;#$1,<$(.$<'B('C'&,(-$

*'CC#;#(&#$I#-1##($B;.+><F$D.;#.0#;2$-A>#$.C$=,-#;',?$*'*$(.-$'(C?+#(&#$&"'?*;#(Y<$?#,;('(B$C;.=$

-"#';$&.=>,;'<.(<$,I.+-$-"#$#CC#&-<$.C$-"#$0,;',I?#<2$(.;$'($1"#-"#;$-"#A$0#;I,??A$#@>?,'(#*$-"#$

'=>.;-,(&#$.C$&.(-;.??'(B$0,;',I?#<F$!"#<#$C'(*'(B<$<+BB#<-$-",-$'(<-;+&-'.($+<'(B$#'-"#;$>"A<'&,?$

.;$0';-+,?$=,-#;',?<$'<$#X+,??A$#CC#&-'0#$,-$-#,&"'(B$#?#=#(-,;A$<&"..?$<-+*#(-<Y$".1$-.$*#<'B($

+(&.(C.+(*#*$#@>#;'=#(-<2$,-$?#,<-$1"#($+<'(B$#@>?'&'-$'(<-;+&-'.(F$

$

Learning the Effects of Variables with Discovery Learning 
$

e+-$>#;",><$-"#$'=>,&-$.C$>"A<'&,?$0#;<+<$0';-+,?$=,-#;',?<$1.+?*$I#$*'CC#;#(-$'($,$*'<&.0#;A$

?#,;('(B$&.(-#@-R$h+;$<#&.(*$<-+*A$3U?,";2$!;'.(,2$P$E'??',=<2$67785$,**;#<<#*$-"'<$'<<+#F$E#$

&.=>,;#*$>"A<'&,?$,(*$0';-+,?$=,-#;',?<$'($,$&.(-#@-$'($1"'&"$='**?#$<&"..?$<-+*#(-<$,--#=>-#*$-.$

?#,;($,I.+-$,$(.0#?$*.=,'($1"'?#$+<'(B$,$*'<&.0#;A$=#-".*F$]($-"'<$<-+*A2$a:$<#0#(-"W$,(*$#'B"-"W

B;,*#$<-+*#(-<$I+'?-$,(*$-#<-#*$<#0#;,?$c=.+<#-;,>$&,;<d$3<##$^'B+;#<$6$P$Z5F$!"#<#$&,;<$",0#$

<#0#;,?$C,&-.;<$-",-$'(C?+#(&#$-"#$*'<-,(&#$-",-$,$&,;$1'??$-;,0#?$.(&#$'-$'<$;#?#,<#*F$%-+*#(-<$1#;#$

B'0#($-"#$#(B'(##;'(B$-,<M$.C$*#<'B('(B$,$&,;$-",-$1.+?*$-;,0#?$-"#$C,;-"#<-WW-"#A$1#;#$(.-$,<M#*$-.$

*#<'B($+(&.(C.+(*#*$#@>#;'=#(-<F$V,?C$.C$-"#$<-+*#(-<$I+'?-$,(*$-#<-#*$-"#';$&,;<$0';-+,??A$1"'?#$

-"#$.-"#;$",?C$+<#*$>"A<'&,?$=,-#;',?<F$!.$#@,='(#$-"#$'(C?+#(&#$.C$-"#$0';-+,?$=,-#;',?<$-,M'(B$

?#<<$-'=#$-.$I+'?*$,(*$-#<-2$-"#$B;.+><$1#;#$C+;-"#;$*'0'*#*$1'-"$<.=#$",0'(B$67$='(+-#<$-.$I+'?*$

,(*$-#<-$&,;<$1"'?#$-"#$.-"#;<$1#;#$,<M#*$-.$I+'?*$,(*$-#<-$<'@$&,;<2$;#B,;*?#<<$.C$-"#$-'=#$'-$-..MF$

$

$

$

$

$

$

>',#+-2BF$D.+<#-;,>$&,;$I+'?-$+<'(B$-"#$=,-#;',?<$-",-$&"'?*;#($

,<<'B(#*$-.$-"#$>"A<'&,?$=,-#;',?<$&.(*'-'.($+<#*F$
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$

$$

$

$

V.1$*'*$<-+*#(-<Y$'*#,<$,I.+-$-"#$#CC#&-$.C$#,&"$&,;$C#,-+;#$3'F#F2$<'\#$.C$1"##?<2$1"##?$-"'&M(#<<2$

?#(B-"$.C$I.*A2$,@?#$-"'&M(#<<5$&",(B#$,C-#;$*#<'B('(B$,(*$-#<-'(B$-"#';$&,;<R$%-+*#(-<$C;.=$,??$

B;.+><$'=>;.0#*$'($-"#';$,&&+;,&A$.C$&,;$C#,-+;#$#CC#&-<$;#B,;*?#<<$.C$1"#-"#;$-"#A$1#;#$+<'(B$

>"A<'&,?$.;$0';-+,?$=,-#;',?<2$I+'?-$:$&,;<2$.;$1.;M#*$C.;$67$='(+-#<F$]($>,;-'&+?,;2$<-+*#(-$?#,;('(B$

C.;$,??$B;.+><$1,<$=.<-$>;.(.+(&#*$C.;$-"#$C.+;$&,+<,?$0,;',I?#<$3C;.=$a9b$&.;;#&-$-.$_9b$

&.;;#&-5F$V.1#0#;2$-"#;#$1,<$(.$<'B('C'&,(-$&",(B#$C.;$-"#$(.(W&,+<,?$0,;',I?#<$'($,(A$.C$-"#$

B;.+><2$1"'&"$&.(&+;<$1'-"$>;'.;$;#<#,;&"$-",-$C'(*<$'*#(-'C'&,-'.($.C$(.(W&,+<,?$0,;',I?#<$'<$

#<>#&',??A$*'CC'&+?-$3U+"(2$%&",+I?#2$P$f,;&',WD'?,2$9__65F$

$

N<$#@>#&-#*2$<-+*#(-<$1#;#$C,<-#;$,-$I+'?*'(B$,(*$-#<-'(B$-"#$0';-+,?$&,;<$-",($-"#$>"A<'&,?$&,;<2$I+-$

*#<>'-#$-"#$;#*+&#*$-'=#$<>#(-$IA$&"'?*;#($1".$.(?A$I+'?-$<'@$0';-+,?$&,;<2$-"#A$?#,;(#*$,$<'='?,;$

,=.+(-F$)X+,??A$'(-#;#<-'(B$1,<$-"#$;#<+?-$-",-$<-+*#(-<$1".$I+'?-$0';-+,?$&,;<$C.;$67$='(+-#<WW

-#<-'(B$=,(A$=.;#$&,;<$-",($-"#$.-"#;$<-+*#(-<WW*'*$(.-$?#,;($=.;#$-",($<-+*#(-<$1".$I+'?-$,(*$

-#<-#*$C#1#;$&,;<F$

$

]($<+==,;A2$&"'?*;#($<".1#*$<'='?,;$'=>;.0#=#(-<$'($-"#';$+(*#;<-,(*'(B$.C$-"#$&,+<,?$C#,-+;#<$

.C$=.+<#-;,>$&,;<$;#B,;*?#<<$.C$1"#-"#;$-"#A$+<#*$0';-+,?$.;$>"A<'&,?$=,-#;',?<F$!"#<#$C'(*'(B<$

<+BB#<-$-",-$c",(*<W.(d$<&'#(&#$+<'(B$0';-+,?$=,-#;',?<2$1"'&"$&,($,?<.$I#$=.;#$#CC'&'#(-$3'F#F2$

-,M#$?#<<$-'=#$,(*$;#<.+;&#<$-.$*#0#?.>$,(*$+<#52$&.+?*$I#$,($#CC#&-'0#$,?-#;(,-'0#$-.$-"#$+<#$.C$

>"A<'&,?$=,-#;',?<F$

$

Conclusion 
$

!"#$'(&.;>.;,-'.($.C$-#&"(.?.B'&,?$-..?<$,?;#,*A$>?,A<$,($'=>.;-,(-$;.?#$'($<&'#(&#$&?,<<;..=<$

3T,0'<2$67785$,(*$-"#$&+;;#(-$<-+*'#<$<+BB#<-$-",-$0';-+,?$=,-#;',?<$&.+?*$I#$,$0',I?#$.>-'.(F$

V.1#0#;2$-"#;#$='B"-$I#$>,;-'&+?,;$*.=,'(<$3#FBF2$?'C#$<&'#(&#<5$-",-$;#X+';#$#@>#;'#(&#$1'-"$

,+-"#(-'&2$>"A<'&,?$.I[#&-<$;,-"#;$-",($-"#';$0';-+,?$#X+'0,?#(-<$3N>M,(2$6776`$)I#;I,&"$P$

Q;.1?#A2$677a5F$D+&"$<-'??$(##*<$-.$I#$?#,;(#*$,I.+-$-"#$'(C?+#(&#<$.C$*'CC#;#(-$'(<-;+&-'.(,?$

>',#+-26F$Q.=>+-#;$'(-#;C,&#$+<#*$-.$I+'?*$,(*$-#<-$=.+<#-;,>$&,;<$IA$&"'?*;#($,<<'B(#*$

-.$-"#$0';-+,?$=,-#;',?<$&.(*'-'.(F
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$

$ $

$

=,-#;',?<$.($<-+*#(-$?#,;('(BF$

$
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$
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Q"#(2$gF2$P$U?,";2$TF$39___5F$N??$.-"#;$-"'(B<$I#'(B$#X+,?J$N&X+'<'-'.($,(*$-;,(<C#;$.C$-"#$&.(-;.?$.C$0,;',I?#<$

<-;,-#BAF$8E'9$2F-;-945G-/(=2H7=$97_GW9967F 

T,0'<2$DF$367785F$F','(%92(449<25#<E2G%(E=2<&'-/&-2(42/-I29-;-9<F$/#-;'#0#*$D,;&"$9G2$677G2$C;.=$

"-->JKK111F#*1##MF.;BK#1K,;-'&?#<K6778K7:K67K79<;j&+;;'&+?+=F"79F"-=?$F$

T'??.(2$%F$3677:2$h&-.I#;$675F$H.$-#<-$-+I#<R$T#I,-#$.($0';-+,?$<&'#(&#$&?,<<#<F$JE-2K-I2L4+M2J'G-<F$/#-;'#0#*$

D,;&"$982$677G2$C;.=$

"-->JKK111F(A-'=#<F&.=K677:K97K67K#*+&,-'.(K67.(?'(#F"-=?Rj;k6P<&>k9P<Xk(.l-#<-l-+I#<P<-k(A-P.;#Ck<?.

B'(P.;#Ck<?.B'($F$

)I#;I,&"2$QF2$P$Q;.1?#A2$UF$3677a5F$^;.=$?'0'(B$-.$0';-+,?J$L#,;('(B$C;.=$=+<#+=$.I[#&-<F$8#+%(4+2$NO2$Z98WZZGF$

^?'&M2$LF$eF$39__Z5F$!"#$=#,('(B<$.C$",(*<W.($<&'#(&#F$D4#+/%924123&'-/&-2J-%&E-+2C$#&%('4/=2N=29WGF$

V,+;A2$TF$LF2$P$/'??#;.2$OF$39__45F$@-+<5-&(';-<24/2E%/$<P4/2<&'-/&-2(-%&E'/,F$Q.?+=I+<2$hVJ$)/]Q$Q?#,;'(B".+<#$

C.;$%&'#(&#2$D,-"#=,-'&<2$,(*$)(0';.(=#(-,?$)*+&,-'.(F$3)/]Q$T.&+=#(-$/#>;.*+&-'.($%#;0'&#$H.F$

)TZ86_6:5F$/#-;'#0#*$h&-.I#;$642$67782$C;.=$

"-->JKK111F(&;#?F.;BK<*;<K,;#,<K'<<+#<K&.(-#(-K&(-,;#,<K<&'#(&#K#;'&K#;'&W-.&F"-=$F$

V=#?.2$QF$)F2$V.?-.(2$TF$LF2$P$U.?.*(#;2$iF$LF$367775F$T#<'B('(B$-.$?#,;($,I.+-$&.=>?#@$<A<-#=<F2D4#+/%92412(E-2

Q-%+/'/,23&'-/&-<=2R=$48W6_GF$

U?,";2$TF2$!;'.(,2$LF$DF2$P$E'??',=<2$QF$367785F$V,(*<$.($1",-R$!"#$;#?,-'0#$#CC#&-'0#(#<<$.C$>"A<'&,?$0#;<+<$0';-+,?$

=,-#;',?<$'($,($#(B'(##;'(B$*#<'B($>;.[#&-$IA$='**?#$<&"..?$&"'?*;#(F$D4#+/%924120-<-%+&E2'/23&'-/&-2J-%&E'/,=2

NN2$9GZW67ZF$

U+"(2$TF2$f,;&',WD'?,2$DF2$g.",;2$NF2$P$N(*#;<#(2$QF$39__a5F$%-;,-#B'#<$.C$M(.1?#*B#$,&X+'<'-'.(F$?4/4,+%5E<2412

(E-234&'-()214+20-<-%+&E2'/28E'9$2F-;-945G-/(=2!7=$9W96GF 

U+"(2$TF2$%&",+I?#2$LF2$P$f,;&',WD'?,2$DF$39__65F$Q;.<<W*.=,'($*#0#?.>=#(-$.C$<&'#(-'C'&$;#,<.('(BF$84,/'('4/2%/$2

S/<(+#&('4/=2R=$6GaWZ68F$

%&",+I?#2$LF$39__:5F$!"#$*#0#?.>=#(-$.C$<&'#(-'C'&$;#,<.('(B$'($M(.1?#*B#W;'&"$&.(-#@-<F$F-;-945G-/(%92

@<)&E494,)=26B=$976W99_F$

!;'.(,2$LF$DF2$P$U?,";2$TF$3677Z5F$O.'(-$,(*$&?'&M$.;$B;,I$,(*$"#C-J$Q.=>,;'(B$-"#$'(C?+#(&#$.C$>"A<'&,?$,(*$0';-+,?$

'(<-;+&-'.(,?$=,-#;',?<$.($#?#=#(-,;A$<&"..?$<-+*#(-<Y$,I'?'-A$-.$*#<'B($#@>#;'=#(-<F$84,/'('4/2T2S/<(+#&('4/=2BA=$

94_W98ZF$

E..?C2$LF$3677a5F$8%9'14+/'%2549'('&%92<&'-/&-2-$#&%('4/F$/#-;'#0#*$%#>-#=I#;$9Z2$67782$C;.=$

"-->JKK+('-<F,><F.;BK+('-<KC#*K(#1<?#--#;<K<+==#;677aK1..?CF"-=?$F$

$

$

   Ideas in Brief 
$

]*#,<$C;.=$M#A$,;-'&?#<$'($;#0'#1#*$>+I?'&,-'.(<$

$

Blogs 
$

i.+;(,?$1;'-'(B$3#FBF2$?#,;('(B$?.B<2$?#,;('(B$[.+;(,?<2$-"'(M$[.+;(,?<2$,(*$;#C?#&-'0#$[.+;(,?<5$",0#$

I##($1'*#?A$+<#*$IA$#*+&,-.;<2$,?-".+B"$?#<<$<.$IA$<&'#(&#$-#,&"#;<F$N$I?.B$3,($,I;'*B=#(-$.C$-"#$

-#;=$1#I$?.B5$>;.0'*#<$,($.(W?'(#$[.+;(,?'(B$#@>#;'#(&#$-",-$i."(<-.(#$367785$<+BB#<-<$&,($>?,A$,$

+<#C+?$;.?#$'($<&'#(&#$#*+&,-'.(2$'(&?+*'(B$I#'(B$+<#*$-.$;#&.;*$<-+*#(-<Y$>;.B;#<<$1'-"$#@-#(*#*$

#@>#;'=#(-,?$'(0#<-'B,-'.(<F$

$

.94,,-+$3677G5$,(*$C$#U94,<$3677G5$,;#$-1.$C;##2$+<#;WC;'#(*?A$I?.BB'(B$<#;0'&#<$-",-$,$<-+*#(-$

&,($+<#$-.$<#-$+>$,$I?.B$'($.(?A$a$='(+-#<F$N$I?.B$&,($>?,A$-"#$;.?#$.C$,$?,I.;,-.;A2$.;$?.B2$I..M$

C.;$M##>'(B$,$;#&.;*$.C$#@>#;'=#(-,?$1.;M2$,(*$&,($#0#($,*.>-$-"#$<-A?#$.C$,$C.;=,?$#@>#;'=#(-,?$

;#>.;-F$N$I?.B$&,($,?<.$I#$&.==#(-#*$.($IA$-"#$-#,&"#;2$.-"#;$<-+*#(-<2$.;$,(A.(#$#?<#$1'-"$-"#$

>,<<1.;*F$


