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;$E(%,$!&8!?#)+#*#;!-#$,&)7!;$!%&'()(2!D7!,-(!?#)+#*#;!C,62#($!C,;*2;)2$!&8!B(;)*#*+G!4-#$!1($$&*!

#$!2($#+*(2!,&!D(!#*%162(2!#*!;!1;)+()!%6))#%6169!&*!,-(!$,627!&8!?#)+#*#;!-#$,&)7G!C,62(*,$!

$-&612!-;'(!;!D;$#%!6*2()$,;*2#*+!&8!,-(!)(;$&*$!8&)!:*+1#$-!%&1&*#M;,#&*F!I(7!%-;);%,()$!#*!

(JE1&)#*+!,-(!.(/!0&)12F!1&%;,#&*!&8!:*+1;*2!;*2!5;9($,&/*!R?#)+#*#;SF!;*2!D;$#%!+(&+);E-7!

/#,-#*!,-(!.(/!0&)12G!A&11&/U6E!1($$&*$!$-&612!#*%162(!(JE1&);,#&*!&8!,-(!)(1;,#&*$-#E$!

D(,/((*!,-(!%&1&*#$,$!;*2!,-(!.;,#'(!H9()#%;*$!R9;#*17!=&/-;,;*SF!,-(!)&1(!&8!,-(!?#)+#*#;!

K&9E;*7!&8!B&*2&*!;*2!86),-()!(JE1&);,#&*!&8!,-(!-;)2$-#E$!8;%(2!D7!,-(!8#)$,!%&1&*#$,$G!

!

H22#,#&*;117F!$,62(*,$!$-&612!-;'(!;!+(*();1!6*2()$,;*2#*+!&8!D;$#%!%&9E6,()!*;'#+;,#&*F!6$(!

&8!D;$#%!$&8,/;)(!E)&+);9$!$6%-!;$!/&)2!E)&%($$#*+!;*2!$E)(;2$-((,$!;*2!I(7D&;)2#*+!$I#11$G!!

!

!

O:" <H\4:KP.>B>Qc !K>O=>.:.4C 3 !

!

?#2(&3!

"#$%$&%'!(%!)*+,'-$.%!

4-#$!'#2(&!%;*!D(!&D,;#*(2!8)&9!N*#,(2!C,)(;9#*+3!-,,E3\\$,)(;9#*+G2#$%&'()7(26%;,#&*G%&9!!

c&6!/#11!*((2!;!"#$%&'()7!:26%;,#&*!;%%&6*,G!

!

/(#0(%(*!"*-1.*2'3!45('$6,!7!

4-#$!'#2(&!%;*!D(!&D,;#*(2!;,!,-(!?#)+#*#;!C,62#($!/(D$#,(3!

-,,E3\\///G';$,62#($G&)+\(E#$&2(d\2(8;61,G-,91!!

!
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0(D$#,(3!

A&)!=;$E;-(+-!?#11;+(3!-,,E3\\21G2)&ED&JG%&9\6\[^d[[b]\*(/=;P(+-eN*#,7W4)((e^G-,91 !

A&)!5&-*!C9#,-i$!?&7;+($3!

-,,E3\\///G'#),6;1X;9($,&/*G&)+\$9#,-e'&7;+($\X$9#,-e'&7;+($G-,91!!

A&)!D1&+!(*,)#($3!-,,E3\\',X;9($,&/*GD1&+$E&,G%&9!!

!

>,-()3!

=&/()=&#*,!%&*,;#*#*+!#*$,)6%,#&*;1!9;,()#;1$f!-(;2E-&*($!&)!$E(;I()$!8&)!'#(/#*+!'#2(&$G!

H%%($$!,&!D;$#%!;EE1#%;,#&*!$&8,/;)(!$6%-!;$!O#%)&$&8,!0&)2F!O#%)&$&8,!:J%(1F!<*$E#);,#&*jF!(,%G!

!

!

OH4:@ <HBC 3 !

• C,62(*,$3!

o =;E()!;*2!E(*%#1!,&!)(%&)2!;*2!&)+;*#M(!#2(;$!E)#&)!,&!E&$,#*+!&*1#*(G!

o @(%&)2;D1(!9(2#;!2('#%(!8&)!$;'#*+!;*2!,);*$8())#*+!%&9E6,()!8#1($G!

!

!

=@:=H@H4 <>. !A>@ !4:HKP:@C 3 !

!

• 4(;%-()$!$-&612!E)('#(/!;11!'#2(&$!E)#&)!,&!$,62(*,!6$(!,&!D(%&9(!8;9#1#;)!/#,-!%&*,(*,F!

E)(E;)(!Y6($,#&*$!;*2!%-(%I!8&)!;EE)&E)#;,(*($$!&8!%&*,(*,!;*2!1('(1!&8!%&9E1(J#,7G!

!

• 4(;%-()$!$-&612!E)('#(/!;*2!D&&I9;)I!;11!/(D$#,($!,&!(*$6)(!%&9E;,#D#1#,7!/#,-!

%1;$$)&&9!%&9E6,()$!;*2!,)&6D1($-&&,!E)&D1(9$!E)#&)!,&!$,62(*,!(*+;+(9(*,G!

!

• 4(;%-()$!$-&612!D(!%&98&),;D1(!/#,-!;11!,(%-*&1&+#%;1!%&9E&*(*,$!E)#&)!,&!$,62(*,!

(*+;+(9(*,G!

!

• C,62(*,$!$-&612!D(!E1;%(2!#*!;EE)&E)#;,(!+)&6E!$#M($G!4-(!,(;%-()!$-&612!2(,()9#*(!

-&/!$,62(*,$!/#11!D(!+)&6Ef!D;$(2!&*!;D#1#,7!1('(1$F!%&*,(*,!$E(%#;1,7F!/&)I!(,-#%F!(,%G!<,!

#$!)(%&99(*2(2!,-;,!(;%-!+)&6E!-;'(!;,!1(;$,!,-)((!$,62(*,$G!

!

• 4(;%-()$!$-&612!&)#(*,!;11!$,62(*,$!,&!,-(!D1&+f!$-&/!-&/!,&!;22!;!E&$,\%&99(*,F!

)(%&+*#M(!+)&6E!;%,#'#,#($!'()$6$!#*2#'#26;1!;%,#'#,#($F!/-()(!,&!)(%(#'(!#*$,)6%,#&*F!(,%G!

!

!

<.C4@NK4 <>.HB !=BH.3 !

!

4-#$!1($$&*!#$!2($#+*(2!,&!$6EE1(9(*,!&,-()!9;,()#;1!,&!%&'()!,-(!?#)+#*#;!C,62#($!C,;*2;)2$!&8!

B(;)*#*+!;*2!;22#,#&*;1!I(7!('(*,$!#*!,-(!5;9($,&/*!$(,,1(9(*,G!4-#$!1($$&*!2&($!*&,!

%&9E)(-(*$#'(17!%&'()!,-(!?#)+#*#;!C,62#($!%&*,(*,G!



I n t e g r a t e d  D e s i g n  +  E d u c a t i o n  +  A r t s  S t u d i o  |  www.ideas.soe.vt.edu | 8 

!

<*,)&26%,&)7!H%,#'#,73!

!

A&)!,-(!(*,#)(!%1;$$F!&E(*!,-(!961,#9(2#;!E)&+);9!;*2!$-&/!,-(!$,62(*,$!,-(!

#*,)&26%,&)7!$%)((*G!4-(!$%)((*!/#11!$-&/!,-(!;*#9;,(!'&7;+(!&8!,-(!?#)+#*#;!K&9E;*7!

8)&9!:*+1;*2!,&!5;9($,&/*G!4-)&6+-!;!/-&1(U%1;$$!2#$%6$$#&*F!-;'(!$,62(*,$!)(%;11!,-(!

E6)E&$(!8&)!,-(!X&6)*(7!,&!,-(!.(/!0&)12!;*2!2($%)#D(!,-(!;%,6;1!X&6)*(7G!

!

:*+;+(!$,62(*,$!#*!;!$,&)7,(11#*+!(J()%#$(!/-()(!(;%-!$,62(*,!%&*,)#D6,($!;*!#2(;!,&!,-(!

2#$%6$$#&*F!D6#12#*+!&*!,-(!E)('#&6$!#2(;$!&8!&,-()!$,62(*,$G!4-(!$,&)7!$-&612!8&%6$!&*!

,-(!('(*,$!&%%6))#*+!;$!,-(!?#)+#*#;!K&9E;*7!9;2(!#,$!/;7!,&!5;9($,&/*G!H$!$,62(*,$!

;)(!,(11#*+!,-(!$,&)7F!)(%&)2!I(7!/&)2$!,&!%)(;,(!;!/&)2!D;*IG!>*%(!,-(!$,&)7!#$!%&9E1(,(!

R(;%-!$,62(*,!-;$!%&*,)#D6,(2!;!6*#Y6(!#2(;SF!)('#(/!,-(!/&)2!D;*IG!H$I!$,62(*,$!,&!

2(8#*(!&)!(JE1;#*!,-(!/&)2$!,-;,!/()(!)(%&)2(2G!!

!

K&*,#*6(!/#,-!,-(!1($$&*!D7!#*8&)9#*+!$,62(*,$!,-(7!/#11!*&/!$((!$&9(!&8!,-(!('(*,$!

,-;,!,&&I!E1;%(!&*%(!,-(!%&1&*#$,$!1;*2(2!#*!5;9($,&/*G!C,62(*,$!%;*!*&/!D(!E1;%(2!#*!

+)&6E$!,&!%&*,#*6(!/#,-!,-(!961,#9(2#;!E)&+);9G!

!

A&%6$\K&*,(*,!H%,#'#,73!

!

<*!+)&6E$F!$,62(*,$!/#11!*;'#+;,(!,-)&6+-!,-(!961,#9(2#;!E)&+);9F!%&9E1(,#*+!(;%-!

;%,#'#,7G!4-(!,(;%-()!$-&612!9&*#,&)!$,62(*,!;%,#'#,7!;*2!E)&+)($$!D7!(*+;+#*+!/#,-!

(;%-!+)&6E!&8!$,62(*,$G!H22#,#&*;1!+6#2;*%(!9;7!D(!+#'(*!&*!,-(!+);E-#*+!;*2!%-;),!

;%,#'#,#($f!D6,F!$,62(*,$!$-&612!D(!(*%&6);+(2!,&!$((I!;$$#$,;*%(!8)&9!&,-()!$,62(*,$!&)!

+)&6E$G!

!

K619#*;,#*+!H%,#'#,73!

!

>*%(!$,62(*,$!-;'(!%&9E1(,(2!,-(!;%,#'#,#($!/#,-#*!,-(!961,#9(2#;!E)&+);9F!,-(!8#*;1!

D1&+!E&$,!;$I$!,-(9!,&!/)#,(!;!$,&)7!;D&6,!,-(#)!'#$#,!,&!,-(!.(/!0&)12G!C,62(*,$!%;*!

#*%162(!2(,;#1$!8)&9!,-#$!1($$&*!;$!/(11!;$!E)('#&6$!1($$&*$!,&!2($%)#D(!,-(#)!X&6)*(7!,&F!

(JE(2#,#&*$!8)&9!;*2!(JE()#(*%($!/#,-#*!,-(!5;9($,&/*!$(,,1(9(*,!,&!$-;)(!/#,-!

:*+1#$-9(*!/-&!2#2!*&,!,;I(!,-(!X&6)*(7G!C,62(*,$!$-&612!D(!(*%&6);+(2!,&!2('(1&E!

,-(#)!E()$E(%,#'(!8)&9!,-;,!&8!;!%&1&*#$,!R(#,-()!%-#12!&)!;261,S!;*2!;'&#2!9&2()*U2;7!

#*,()E)(,;,#&*$!;*2!2(,;#1$G!C,62(*,$!$-&612!;1$&!+#'(!%;)(861!;,,(*,#&*!,&!,-(#)!6$(!&8!

;2X(%,#'($!;*2!2($%)#E,&)$G!

!

!

HCC:CCO:.4C 3 !

!

C((!)6D)#%!;,,;%-(2!,&!,-#$!2&%69(*,G!

C,62(*,$!/#11!D(!;$$($$(2!&*!,-(!8&11&/#*+!;$E(%,$!&8!E()8&)9;*%(3!
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o N$(!&8!,(%-*&1&+7!

o h6;1#,7!;*2!;%%6);%7!&8!D1&+!E&$,#*+$!;*2!%&99(*,$!

o A((2D;%I!8)&9!E(()$!&*!+)&6E!%&*,)#D6,#&*$!

o h6;1#,7!;*2!;%%6);%7!&8!+);E-!

o h6;1#,7!;*2!;%%6);%7!&8!#*'(*,&)7!%-;),!

o :J-#D#,#&*!&8!%)#,#%;1!;*2!%)(;,#'(!,-#*I#*+!$,;*2;)2$G!

!

!

K>OON.<4c !:?:.4C !H." !K>..:K4 <>.C 3 !

!

o ?#$#,!-#$,&)#%!5;9($,&/*!!-,,E3\\///G-#$,&)#%X;9($,&/*(G&)+\'#$#,\!

!

o <*!9;*7!;)(;$!&8!?#)+#*#;F!$&9(!2($%(*2(*,$!&8!(;)17!%&1&*#$,$!;*2!9(9D()$!&8!,-(!

=&/-;,;*!<*2#;*$!$,#11!(J#$,G!4-($(!E(&E1(!%;*!D(!#*'#,(2!,&!,-(!%1;$$)&&9!,&!2#$%6$$!,-(!

#9E;%,!&8!,-(!5;9($,&/*!$(,,1(9(*,!&*!,-(#)!8;9#17F!,)#D(!;*2!1#8($,71(G!

!

o <*'#,(!;)%-;(&1&+#$,$!,&!,-(!%1;$$)&&9!,&!2#$%6$$!/#,-!$,62(*,$!,-(!#9E&),;*%(!&8!,-(!

5;9($,&/*!2#$%&'()7!;*2!,-(!#9E;%,!,-(!;)%-(&1&+#%;1!2#+$!;)(!-;'#*+\/#11!-;'(!&*!,-(!

;)(;!;*2!&6)!*;,#&*G!

!

o <*'#,(!9(9D()$!8)&9!,-(!?#)+#*#;!"(E;),9(*,!&8!Q;9(!;*2!<*1;*2!A#$-()#($!,&!2#$%6$$!

,-(!9;*;+(9(*,!&8!?#)+#*#;i$!*;,6);1!)($&6)%($!;*2!/#121#8(!;1&*+!,-(!5;9($!@#'()F!#*!

;*2!;)&6*2!,-(!K-($;E(;I(!L;7!;)(;F!;*2!#*!9&2()*U2;7!5;9($,&/*G!"#$%6$$#&*$!%;*!

#*%162(!,-(!%-;*+(!#*!*;,6);1!)($&6)%($!&'()!,-(!E;$,!Tbb!7(;)$!;*2!-&/!,&!9;*;+(!;*2!

9;I(!E)&E()!6$(!&8!(J#$,#*+!)($&6)%($G!

!

o <*'#,(!;!1&%;1!k-#$,&)#%;1l!%-(8!,&!2(9&*$,);,(!-&/!,-(!=&/-;,;*!<*2#;*$!;*2!5;9($,&/*!

%&1&*#$,$!/&612!-;'(!6$(2!,-(#)!)($&6)%($!,&!E)&'#2(!8&&2!8&)!,-(!,)#D($!;*2!%&1&*#$,$G!

4-#$!%&612!#*%162(!6$#*+!,-(!;';#1;D1(!,&&1$F!/#121#8(F!%)&E$F!(,%G!C,62(*,$!%;*!$;9E1(!;!

,7E#%;1!9(;1!(;,(*!D7!,-(!.;,#'(!H9()#%;*$!;*2\&)!%&1&*#$,$G!

!

!

K@:" <4C 3 !

!

?#),6;1!=;$E;-(+-!=)&X(%,!"('(1&E9(*,!4(;9!

o ";*(!0(D$,()F!H$$#$,;*,!=)&8($$&)F!C%-&&1!&8!?#$6;1!H),$F!K&11;D&);,#'(!8&)!K)(;,#'(!

4(%-*&1&+#($!#*!,-(!H),$!;*2!"($#+*!C,62#&F!?#)+#*#;!4(%-!

o K);*2;11!C-#881(,,F!H$$#$,;*,!=)&8($$&)F!"(E;),9(*,!&8!P#$,&)7F!?#)+#*#;!4(%-!

o c&*+!K;&F!"(E;),9(*,!&8!K&9E6,()!C%#(*%(F!K&11;D&);,#'(!8&)!K)(;,#'(!4(%-*&1&+#($!#*!

,-(!H),$!;*2!"($#+*!C,62#&F!?#)+#*#;!4(%-!

o @-7;**&*!L()I&/#,MF!+);26;,(!$,62(*,F!"(E;),9(*,!&8!H*,-)&E&1&+7F!N*#'()$#,7!&8!

?#)+#*#;!
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?#),6;1!=;$E;-(+-!4(;%-()$i!H2'#$&)7!L&;)2!

o =(,(!B6$,#+F!@&;*&I(!K&6*,7F!-#+-!$%-&&1!NGCG!-#$,&)7!

o C,('(!C#M(9&)(F!@&;*&I(!K&6*,7F![,-!+);2(!-#$,&)7!

m"#$%&'()#*+!,-(!.(/!0&)12n!K6))#%6169!"('(1&E9(*,!

o B#($1!L;69F!<":HC!4(;9F!?#)+#*#;!4(%-!

<":HC!4(;9!

o Z;,-()#*(!K(**;9&F!=)&8($$&)F!K&&)2#*;,&)!&8!:26%;,#&*;1!@($(;)%-!;*2!"('(1&E9(*,F!

C%-&&1!&8!:26%;,#&*!

o B#($1!L;69F!<*$,)6%,#&*;1!"($#+*!=)&X(%,!O;*;+()F!C%-&&1!&8!:26%;,#&*!

o =-711#$!B(;)7!.(/D#11F!H$$#$,;*,!K&&)2#*;,&)!&8!:26%;,#&*;1!@($(;)%-!;*2!"('(1&E9(*,F!

C%-&&1!&8!:26%;,#&*!

o 4()#!A#**F!+);26;,(!$,62(*,F!C%-&&1!&8!:26%;,#&*!

!

H22#,#&*;1!,-;*I$!+&($!,&!C6(!O;+1#;)&F!"#)(%,&)F!C%-&&1!&8!:26%;,#&*!;*2!4)69;*!K;E&*(F!

"#)(%,&)F!C%-&&1!&8!?#$6;1!H),$G!

!

4-#$!E)&X(%,!#$!86*2(2!,-)&6+-!,-(!:26%;,#&*;1!:*-;*%(9(*,!K&11;D&);,#&*!

Q);*,!E)&+);9G!C6EE&),!8&)!,-($(!+);*,$!#$!E)&'#2(2!D73!

o ?#)+#*#;!4(%-!

o K(*,()!8&)!,-(!H),$!;,!?#)+#*#;!4(%-!

o 4-(!<*$,#,6,(!8&)!K)(;,#'#,7F!H),$F!;*2!4(%-*&1&+7!

o C%-&&1!&8!:26%;,#&*!

o C%-&&1!&8!?#$6;1!H),$!

o K&11;D&);,#'(!8&)!K)(;,#'(!4(%-*&1&+#($!#*!,-(!H),$!;*2!"($#+*!

!

HL>N4 !4P: ! <.4:Q@H4:" !":C <Q. !` ! :"NKH4 <>. !` !H@4C ! C4N" <> 3 !

!

4-(!<*,(+);,(2!"($#+*!`!:26%;,#&*!`!H),$!C,62#&!R<":HCS!#$!E;),!&8!,-(!<*$,#,6,(!8&)!K)(;,#'#,7F!

H),$F!;*2!4(%-*&1&+7!R<KH4S!;,!?#)+#*#;!4(%-G!!!

!

L7!9()+#*+!,-(!8&)%($!&8!;),!;*2!,(%-*&1&+7!#*,&!;EE1#%;D1(!E)(I#*2()+;),(*!,-)&6+-!$(%&*2;)7!

$%-&&1!R=ZUadS!E)&+);9$!,-;,!$,)(*+,-(*!$,62(*,!;%-#('(9(*,F!?#)+#*#;!4(%-!#$!&*!,-(!1(;2#*+!

(2+(!&8!;!*(/!E;);2#+9!#*!(26%;,#&*G!!<KH4!/#11!)(;%-!D(7&*2!%6))(*,!(26%;,#&*;1!9&2(1$!,&!

86$(!;),$!;*2!,(%-*&1&+7!/#,-!%&*,(*,G!!>6)!E6)E&$(!#$!,&!$,)(*+,-(*!%)#,#%;1!;*2!%)(;,#'(!

,-#*I#*+!$I#11$!,-;,!E)(E;)(!$,62(*,$!8&)!86,6)(!%;)(()$G!!<KH4!/#11!D&,-!+(*();,(!)($(;)%-!;*2!

E)&26%(!1(;)*#*+!9&261($!;*2!(*'#)&*9(*,$!,-;,!;22)($$!)(;1!*((2$!#2(*,#8#(2!D7!(26%;,&)$G!

!

A&)!9&)(!#*8&)9;,#&*F!E1(;$(!$((!&6)!/(D$#,(!;,!///G#2(;$G$&(G',G(26G!
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!

0: !?HBN: !c>N@ !A::"LHKZ 3 !

!

=1(;$(!,(11!6$!;D&6,!-&/!7&6!6$(2!,-(!%6))#%6169!9;,()#;1$!;*2\&)!;),$!E)&X(%,!#*!7&6)!

%1;$$)&&9G!!0(!/(1%&9(!8((2D;%IF!$6++($,#&*$!8&)!#9E)&'(9(*,F!;*2!$6%%($$!$,&)#($G!!A#*2!&6,!

9&)(!;,!///G#2(;$G$&(G',G(26G!!

!

Q(,!,-(!I#,G!!4-(!<":HC!,(;9!-;$!;';#1;D1(!8&)!1&;*!;!*69D()!&8!#*$,)6%,#&*;1!I#,$!8&)!&6)!';)#&6$!

E)&X(%,$G!!:;%-!I#,!#*%162($!;!A1#EK;9F!;!$9;11!%;9();!7&6!%;*!6$(!,&!+#'(!6$!8((2D;%IG!!L(%;6$(!
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