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Executive Summary

(A<6"+$3#'$-'+7%',%2'+3'*I%1$6"b-'%63#3I$6'813?+7'"#A'B13-B%1$+2'"#A'+3'3<1'"=$&$+2'+3'
63IB%+%'$#'+7%'8&3="&'%63#3I2)'R+'$-'+7%'B"+7'+3'833A'c3=-'"#A'7$87%1'%"1#$#8'B3?%1'431'
*I%1$6"#-)'R+'$-'#%6%--"12'431'3<1'A%I361"62'+3'?31,)'R+'43-+%1-'+7%'613--a=31A%1.'613--a
6<&+<1"&'63&&"=31"+$3#'1%d<$1%A'+3'-3&0%'+7%'I3-+'67"&&%#8$#8'B13=&%I-'34'3<1'+$I%)

/#A%1'+7%'E="I"'"AI$#$-+1"+$3#.'%A<6"+$3#'7"-'=%63I%'"#'<18%#+'B1$31$+2'A1$0%#'=2'+?3'
6&%"1'83"&-)':2'XeXe.

''f'''C%'?$&&'1"$-%'+7%'B13B31+$3#'34'63&&%8%'81"A<"+%-'413I'?7%1%'$+'#3?'-+"#A-'g[Yhi'-3'+7"+'
\eh'34'3<1'B3B<&"+$3#'73&A-'"'Xa2%"1'31'ja2%"1'A%81%%)

''f'''C%'?$&&'6&3-%'+7%'"67$%0%I%#+'8"B'-3'+7"+'"&&'-+<A%#+-'k'1%8"1A&%--'34'1"6%.'$#63I%.'31'
#%$87=31733A'k'81"A<"+%'413I'7$87'-6733&'1%"A2'+3'-<66%%A'$#'63&&%8%'"#A'6"1%%1-)

G7%-%'"1%'"881%--$0%'83"&-'"#A'"67$%0$#8'+7%I'$-'"'-$L"=&%'67"&&%#8%)'*AA'+3'+7%'67"&&%#8%'
+7%'B13c%6+$3#-'34'I3-+'-+"+%-'"#A'+7%'4%A%1"&'830%1#I%#+'34'1%A<6%A'1%0%#<%-'431'+7%'431%a
-%%"=&%'4<+<1%.'"#A'$+'$-'6&%"1'?%'#%%A'63-+a%44%6+$0%'"#A'63-+a-"0$#8'-+1"+%8$%-'+7"+'$IB130%'
&%"1#$#8'3<+63I%-'"#A'81"A<"+$3#'1"+%-'431'I$&&$3#-'34'*I%1$6"#-)

>B%6$F6"&&2.'?%'I<-+'%I=1"6%'$##30"+$3#.'B13IB+'$IB&%I%#+"+$3#.'1%8<&"1'%0"&<"+$3#.'"#A'
63#+$#<3<-'$IB130%I%#+)'G7%'B1381"I-'"#A'B13c%6+-'+7"+'?31,'I<-+'=%'=13<87+'+3'-6"&%'
-3'%0%12'-6733&'7"-'+7%'3BB31+<#$+2'+3'+",%'"A0"#+"8%'34'+7"+'-<66%--)'E<1'1%8<&"+$3#-.'
B3&$6$%-.'"6+$3#-.'"#A'$#0%-+I%#+-'I<-+'=%'-+1"+%8$6'"#A'637%1%#+)

Transforming American Education
G3'"67$%0%'+7%-%'83"&-.'+7%'M"+$3#"&'(A<6"+$3#"&'G%67#3&382';&"#'SM(G;T'6"&&-'431'
1%03&<+$3#"12'+1"#-431I"+$3#'1"+7%1'+7"#'%03&<+$3#"12'+$#,%1$#8)'R+'<18%-'3<1'%A<6"+$3#'-2-+%I'
"+'"&&'&%0%&-'+3

''f''':%'6&%"1'"=3<+'+7%'3<+63I%-'?%'-%%,)

''f'''@3&&"=31"+%'+3'1%A%-$8#'-+1<6+<1%-'"#A'B136%--%-'431'%44%6+$0%#%--.'%4F6$%#62.'"#A'l%P$=$&$+2)

''f'''@3#+$#<"&&2'I3#$+31'"#A'I%"-<1%'3<1'B%1431I"#6%)

''f'''D3&A'3<1-%&0%-'"663<#+"=&%'431'B1381%--'"#A'1%-<&+-'%0%12'-+%B'34'+7%'?"2)

9<-+'"-'+%67#3&382'$-'"+'+7%'631%'34'0$1+<"&&2'%0%12'"-B%6+'34'3<1'A"$&2'&$0%-'"#A'?31,.'?%'I<-+'
&%0%1"8%'$+'+3'B130$A%'%#8"8$#8'"#A'B3?%14<&'&%"1#$#8'%PB%1$%#6%-.'63#+%#+.'"#A'1%-3<16%-'"#A'
"--%--I%#+-'+7"+'I%"-<1%'-+<A%#+'"67$%0%I%#+'$#'I31%'63IB&%+%.'"<+7%#+$6.'"#A'I%"#$#84<&'
?"2-)'G%67#3&382a="-%A'&%"1#$#8'"#A'"--%--I%#+'-2-+%I-'?$&&'=%'B$03+"&'$#'$IB130$#8'-+<A%#+'
&%"1#$#8'"#A'8%#%1"+$#8'A"+"'+7"+'6"#'=%'<-%A'+3'63#+$#<3<-&2'$IB130%'+7%'%A<6"+$3#'-2-+%I'
"+'"&&'&%0%&-)'G%67#3&382'?$&&'7%&B'<-'%P%6<+%'63&&"=31"+$0%'+%"67$#8'-+1"+%8$%-'63I=$#%A'?$+7'
B134%--$3#"&'&%"1#$#8'+7"+'=%++%1'B1%B"1%'"#A'%#7"#6%'%A<6"+31-b'63IB%+%#6$%-'"#A'%PB%1+$-%'
30%1'+7%'63<1-%'34'+7%$1'6"1%%1-)'G3'-731+%#'3<1'&%"1#$#8'6<10%.'?%'6"#'&%"1#'413I'3+7%1',$#A-'34'
%#+%1B1$-%-'+7"+'7"0%'<-%A'+%67#3&382'+3'$IB130%'3<+63I%-'?7$&%'$#61%"-$#8'B13A<6+$0$+2)
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A 21st Century Model of Learning Powered by Technology
G7%'M(G;'B1%-%#+-'"'I3A%&'34'XV-+'6%#+<12'&%"1#$#8'B3?%1%A'=2'+%67#3&382.'?$+7'83"&-'"#A'
1%63II%#A"+$3#-'$#'F0%'%--%#+$"&'"1%"-W'&%"1#$#8.'"--%--I%#+.'+%"67$#8.'$#41"-+1<6+<1%.'"#A'
B13A<6+$0$+2)'G7%'B&"#'"&-3'$A%#+$F%-'4"1a1%"67$#8'm81"#A'67"&&%#8%'B13=&%I-n'+7"+'-73<&A'=%'
4<#A%A'"#A'6331A$#"+%A'"+'"'#"+$3#"&'&%0%&)

G7%'67"&&%#8$#8'"#A'1"B$A&2'67"#8$#8'A%I"#A-'34'3<1'8&3="&'%63#3I2'+%&&'<-'?7"+'B%3B&%'
#%%A'+3',#3?'"#A'?73'#%%A-'+3'&%"1#)'*A0"#6%-'$#'&%"1#$#8'-6$%#6%-'-73?'<-'73?'B%3B&%'
&%"1#)'G%67#3&382'I",%-'$+'B3--$=&%'431'<-'+3'"6+'3#'+7$-',#3?&%A8%'"#A'<#A%1-+"#A$#8)

Learning
!"#$%&'#($&)$*+,-$.#/-012$(#31/4/5$'#,.146#'$4/$-"4,$7(3/$.3((,$)&1$#/5354/5$3/'$#%7&8#14/5$
(#31/4/5$#97#14#/.#,$)&1$3(($(#31/#1,:$!"#$%&'#($3,;,$-"3-$8#$)&.0,$8"3-$3/'$"&8$8#$-#3."$
-&$%3-."$8"3-$7#&7(#$/##'$-&$;/&8<$"&8$-"#2$(#31/<$8"#1#$3/'$8"#/$-"#2$84(($(#31/<$3/'$
8"&$/##',$-&$(#31/:$=-$614/5,$,-3-#>&)>-"#$31-$-#."/&(&52$4/-&$(#31/4/5$-&$#/36(#<$%&-4?3-#<$
3/'$4/,741#$3(($,-0'#/-,<$1#531'(#,,$&)$63.;51&0/'<$(3/5035#,<$&1$'4,364(4-4#,<$-&$3."4#?#:$=-$
(#?#135#,$-"#$7&8#1$&)$-#."/&(&52$-&$71&?4'#$7#1,&/3(4@#'$(#31/4/5$4/,-#3'$&)$3$&/#>,4@#>
A-,>3(($.0114.0(0%<$73.#$&)$-#3."4/5<$3/'$4/,-10.-4&/3($713.-4.#,:

5"#2'-+<A%#+-b'&$0%-'+3A"2'"1%'F&&%A'?$+7'+%67#3&382'+7"+'8$0%-'+7%I'I3=$&%'"66%--'+3'
$#431I"+$3#'"#A'1%-3<16%-'Xjo^.'%#"=&%-'+7%I'+3'61%"+%'I<&+$I%A$"'63#+%#+'"#A'-7"1%'$+'?$+7'
+7%'?31&A.'"#A'"&&3?-'+7%I'+3'B"1+$6$B"+%'$#'3#&$#%'-36$"&'#%+?31,-'?7%1%'B%3B&%'413I'"&&'
30%1'+7%'?31&A'-7"1%'$A%"-.'63&&"=31"+%.'"#A'&%"1#'#%?'+7$#8-)'E<+-$A%'-6733&.'-+<A%#+-'"1%'
41%%'+3'B<1-<%'+7%$1'B"--$3#-'$#'+7%$1'3?#'?"2'"#A'"+'+7%$1'3?#'B"6%)'G7%'3BB31+<#$+$%-'"1%'
&$I$+&%--.'=31A%1&%--.'"#A'$#-+"#+"#%3<-)

G7%'67"&&%#8%'431'3<1'%A<6"+$3#'-2-+%I'$-'+3'&%0%1"8%'+7%'&%"1#$#8'-6$%#6%-'"#A'I3A%1#'
+%67#3&382'+3'61%"+%'%#8"8$#8.'1%&%0"#+.'"#A'B%1-3#"&$L%A'&%"1#$#8'%PB%1$%#6%-'431'"&&'
&%"1#%1-'+7"+'I$1131'-+<A%#+-b'A"$&2'&$0%-'"#A'+7%'1%"&$+2'34'+7%$1'4<+<1%-)'R#'63#+1"-+'+3'
+1"A$+$3#"&'6&"--133I'$#-+1<6+$3#.'+7$-'1%d<$1%-'+7"+'?%'B<+'-+<A%#+-'"+'+7%'6%#+%1'"#A'
%IB3?%1'+7%I'+3'+",%'63#+13&'34'+7%$1'3?#'&%"1#$#8'=2'B130$A$#8'l%P$=$&$+2'3#'-%0%1"&'
A$I%#-$3#-)'*'631%'-%+'34'-+"#A"1A-a="-%A'63#6%B+-'"#A'63IB%+%#6$%-'-73<&A'431I'+7%'
="-$-'34'?7"+'"&&'-+<A%#+-'-73<&A'&%"1#.'=<+'=%23#A'+7"+'-+<A%#+-'"#A'%A<6"+31-'-73<&A'7"0%'
3B+$3#-'431'%#8"8$#8'$#'&%"1#$#8W'&"18%'813<B-.'-I"&&'813<B-.'"#A'?31,'+"$&31%A'+3'$#A$0$A<"&'
83"&-.'#%%A-.'$#+%1%-+-.'"#A'B1$31'%PB%1$%#6%'34'%"67'&%"1#%1)':2'-<BB31+$#8'-+<A%#+'&%"1#$#8'
$#'"1%"-'+7"+'"1%'34'1%"&'63#6%1#'31'B"1+$6<&"1'$#+%1%-+'+3'+7%I.'B%1-3#"&$L%A'&%"1#$#8'"AA-'+3'
$+-'1%&%0"#6%.'$#-B$1$#8'7$87%1'&%0%&-'34'I3+$0"+$3#'"#A'"67$%0%I%#+)

R#'"AA$+$3#.'+%67#3&382'B130$A%-'"66%--'+3'I31%'&%"1#$#8'1%-3<16%-'+7"#'"1%'"0"$&"=&%'$#'
6&"--133I-'"#A'63##%6+$3#-'+3'"'?$A%1'-%+'34'm%A<6"+31-.n'$#6&<A$#8'+%"67%1-.'B"1%#+-.'
%PB%1+-.'"#A'I%#+31-'3<+-$A%'+7%'6&"--133I)'E#aA%I"#A'&%"1#$#8'$-'#3?'?$+7$#'1%"67.'
-<BB31+$#8'&%"1#$#8'+7"+'$-'&$4%a&3#8'"#A'&$4%a?$A%'S:1"#-431A'%+'"&).'Xee\T)

What and How People Need to Learn

C7%+7%1'+7%'A3I"$#'$-'(#8&$-7'&"#8<"8%'"1+-.'I"+7%I"+$6-.'-6$%#6%-.'-36$"&'-+<A$%-.'7$-+312.'
"1+.'31'I<-$6.'XV-+'6%#+<12'63IB%+%#6$%-'"#A'%PB%1+$-%'-<67'"-'61$+$6"&'+7$#,$#8.'63IB&%P'
B13=&%I'-3&0$#8.'63&&"=31"+$3#.'"#A'I<&+$I%A$"'63II<#$6"+$3#'-73<&A'=%'?30%#'$#+3'"&&'
63#+%#+'"1%"-)'G7%-%'63IB%+%#6$%-'"1%'#%6%--"12'+3'=%63I%'%PB%1+'&%"1#%1-.'?7$67'?%'"&&'
I<-+'=%'$4'?%'"1%'+3'"A"B+'+3'3<1'1"B$A&2'67"#8$#8'?31&A'30%1'+7%'63<1-%'34'3<1'&$0%-.'"#A'
+7"+'$#03&0%-'A%0%&3B$#8'A%%B'<#A%1-+"#A$#8'?$+7$#'-B%6$F6'63#+%#+'"1%"-'"#A'I",$#8'+7%'
63##%6+$3#-'=%+?%%#'+7%I)
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D3?'?%'#%%A'+3'&%"1#'$#6&<A%-'<-$#8'+7%'+%67#3&382'+7"+'B134%--$3#"&-'$#'0"1$3<-'A$-6$B&$#%-'
<-%)';134%--$3#"&-'13<+$#%&2'<-%'+7%'?%='"#A'+33&-'-<67'"-'?$,$-.'=&38-.'"#A'A$8$+"&'63#+%#+'
431'+7%'1%-%"167.'63&&"=31"+$3#.'"#A'63II<#$6"+$3#'A%I"#A%A'$#'+7%$1'c3=-)'G7%2'8"+7%1'A"+"'
"#A'"#"&2L%'$+'<-$#8'$#d<$12'"#A'0$-<"&$L"+$3#'+33&-)'G7%2'<-%'81"B7$6"&'"#A'[!'I3A%&$#8'
+33&-'431'A%-$8#)'H31'-+<A%#+-.'<-$#8'+7%-%'1%"&a?31&A'+33&-'61%"+%-'&%"1#$#8'3BB31+<#$+$%-'+7"+'
"&&3?'+7%I'+3'81"BB&%'?$+7'1%"&a?31&A'B13=&%I-'k'3BB31+<#$+$%-'+7"+'B1%B"1%'+7%I'+3'=%'I31%'
B13A<6+$0%'I%I=%1-'34'"'8&3="&&2'63IB%+$+$0%'?31,4316%)

Assessment
!"#$%&'#($&)$*+,-$.#/-012$(#31/4/5$1#B041#,$/#8$3/'$6#--#1$832,$-&$%#3,01#$8"3-$%3--#1,<$
'435/&,#$,-1#/5-",$3/'$8#3;/#,,#,$4/$-"#$.&01,#$&)$(#31/4/5$8"#/$-"#1#$4,$,-4(($-4%#$-&$
4%71&?#$,-0'#/-$7#1)&1%3/.#<$3/'$4/?&(?#$%0(-47(#$,-3;#"&('#1,$4/$-"#$71&.#,,$&)$'#,45/4/5<$
.&/'0.-4/5<$3/'$0,4/5$3,,#,,%#/-:$=/$3(($-"#,#$3.-4?4-4#,<$-#."/&(&52>63,#'$3,,#,,%#/-,$
.3/$71&?4'#$'3-3$-&$'14?#$'#.4,4&/,$&/$-"#$63,4,$&)$8"3-$4,$6#,-$)&1$#3."$3/'$#?#12$,-0'#/-$
3/'$-"3-$4/$3551#53-#$84(($(#3'$-&$.&/-4/0&0,$4%71&?#%#/-$3.1&,,$&01$#/-41#$#'0.3-4&/$
,2,-#%:

;1%-$A%#+'E="I"'7"-'6"&&%A'3#'3<1'#"+$3#b-'830%1#31-'"#A'-+"+%'%A<6"+$3#'67$%4-'+3'A%0%&3B'
-+"#A"1A-'"#A'"--%--I%#+-'+7"+'I%"-<1%'XV-+'6%#+<12'63IB%+%#6$%-'"#A'%PB%1+$-%'k'61$+$6"&'
+7$#,$#8.'63IB&%P'B13=&%I'-3&0$#8.'63&&"=31"+$3#.'"#A'I<&+$I%A$"'63II<#$6"+$3#'k'$#'"&&'
63#+%#+'"1%"-)'G%67#3&382a="-%A'"--%--I%#+-'+7"+'63I=$#%'638#$+$0%'1%-%"167'"#A'+7%312'
"=3<+'73?'-+<A%#+-'+7$#,'?$+7'I<&+$I%A$".'$#+%1"6+$0$+2.'"#A'63##%6+$0$+2'I",%'$+'B3--$=&%'+3'
A$1%6+&2'"--%--'+7%-%'+2B%-'34'-,$&&-)'*#A'?%'6"#'A3'-3'?$+7$#'+7%'63#+%P+'34'1%&%0"#+'-36$%+"&'
$--<%-'"#A'B13=&%I-'+7"+'B%3B&%'6"1%'"=3<+'$#'%0%12A"2'&$4%)

C7%#'63I=$#%A'?$+7'&%"1#$#8'-2-+%I-.'+%67#3&382a="-%A'"--%--I%#+-'6"#'=%'<-%A'
431I"+$0%&2'+3'A$"8#3-%'"#A'I3A$42'+7%'63#A$+$3#-'34'&%"1#$#8'"#A'$#-+1<6+$3#"&'B1"6+$6%-'
?7$&%'"+'+7%'-"I%'+$I%'A%+%1I$#$#8'?7"+'-+<A%#+-'7"0%'&%"1#%A'431'81"A$#8'"#A'
"663<#+"=$&$+2'B<1B3-%-)':3+7'<-%-'"1%'$IB31+"#+.'=<+'+7%'431I%1'6"#'$IB130%'-+<A%#+'
&%"1#$#8'$#'+7%'I3I%#+'S:&"6,']'C$&&$"I.'VYY_p':&"6,'%+'"&).'XeejT)'H<1+7%1I31%.'-2-+%I-'
6"#'=%'A%-$8#%A'+3'6"B+<1%'-+<A%#+-b'$#B<+-'"#A'63&&%6+'%0$A%#6%'34'+7%$1',#3?&%A8%'"#A'
B13=&%I'-3&0$#8'"=$&$+$%-'"-'+7%2'?31,)'E0%1'+$I%.'+7%'-2-+%I'm&%"1#-n'I31%'"=3<+'-+<A%#+-b'
"=$&$+$%-'"#A'6"#'B130$A%'$#61%"-$#8&2'"BB13B1$"+%'-<BB31+)

Using Data to Drive Continuous Improvement

C$+7'"--%--I%#+-'$#'B&"6%'+7"+'"--%--'+7%'4<&&'1"#8%'34'%PB%1+$-%'"#A'63IB%+%#6$%-'
1%l%6+%A'$#'-+"#A"1A-.'-+<A%#+'&%"1#$#8'A"+"'6"#'=%'63&&%6+%A'"#A'<-%A'+3'63#+$#<"&&2'
$IB130%'&%"1#$#8'3<+63I%-'"#A'B13A<6+$0$+2)'H31'%P"IB&%.'-<67'A"+"'63<&A'=%'<-%A'+3'61%"+%'
"'-2-+%I'34'$#+%163##%6+%A'4%%A="6,'431'-+<A%#+-.'%A<6"+31-.'B"1%#+-.'-6733&'&%"A%1-.'"#A'
A$-+1$6+'"AI$#$-+1"+31-)

H31'+7$-'+3'?31,.'1%&%0"#+'A"+"'I<-+'=%'I"A%'"0"$&"=&%'+3'+7%'1$87+'B%3B&%'"+'+7%'1$87+'+$I%'
"#A'$#'+7%'1$87+'431I)'(A<6"+31-'"#A'&%"A%1-'"+'"&&'&%0%&-'34'3<1'%A<6"+$3#'-2-+%I'"&-3'I<-+'
=%'B130$A%A'?$+7'-<BB31+'k'+33&-'"#A'+1"$#$#8'k'+7"+'6"#'7%&B'+7%I'I"#"8%'+7%'"--%--I%#+'
B136%--.'"#"&2L%'A"+".'"#A'+",%'"BB13B1$"+%'"6+$3#)
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Teaching
C0,-$3,$(#?#1354/5$-#."/&(&52$.3/$"#(7$0,$4%71&?#$(#31/4/5$3/'$3,,#,,%#/-<$-"#$%&'#($
&)$*+,-$.#/-012$(#31/4/5$.3((,$)&1$0,4/5$-#."/&(&52$-&$"#(7$604('$-"#$.373.4-2$&)$#'0.3-&1,$
62$#/36(4/5$3$,"4)-$-&$3$%&'#($&)$.&//#.-#'$-#3."4/5:$=/$,0."$3$-#3."4/5$%&'#(<$-#3%,$
&)$.&//#.-#'$#'0.3-&1,$1#7(3.#$,&(&$713.-4-4&/#1,$3/'$.(3,,1&&%,$31#$)0((2$.&//#.-#'$-&$
71&?4'#$#'0.3-&1,$84-"$*DEF$3..#,,$-&$'3-3$3/'$3/3(2-4.$-&&(,$3,$8#(($3,$-&$1#,&01.#,$-"3-$
"#(7$-"#%$3.-$&/$-"#$4/,45"-,$-"#$'3-3$71&?4'#:

G7%'%PB%6+"+$3#'34'%44%6+$0%'+%"67$#8'"#A'"663<#+"=$&$+2'431'B134%--$3#"&'%A<6"+31-'$-'"'
61$+$6"&'63IB3#%#+'34'+1"#-431I$#8'3<1'%A<6"+$3#'-2-+%I.'=<+'%d<"&&2'$IB31+"#+'$-'1%638#$L$#8'
+7"+'?%'#%%A'+3'-+1%#8+7%#'"#A'%&%0"+%'+7%'+%"67$#8'B134%--$3#)'G7$-'$-'#%6%--"12'$4'?%'
"1%'+3'"++1"6+'"#A'1%+"$#'+7%'I3-+'%44%6+$0%'%A<6"+31-'"#A'"67$%0%'+7%'&%"1#$#8'3<+63I%-'
?%'-%%,)'9<-+'"-'&%0%1"8$#8'+%67#3&382'6"#'7%&B'<-'$IB130%'&%"1#$#8'"#A'"--%--I%#+.'
+%67#3&382'6"#'7%&B'<-'=<$&A'+7%'6"B"6$+2'34'%A<6"+31-'=2'%#"=&$#8'"'-7$4+'+3'"'I3A%&'34'
63##%6+%A'+%"67$#8)

R#'"'63##%6+%A'+%"67$#8'I3A%&.'63##%6+$3#'1%B&"6%-'$-3&"+$3#)'@&"--133I'%A<6"+31-'"1%'
4<&&2'63##%6+%A'+3'&%"1#$#8'A"+"'"#A'+33&-'431'<-$#8'+7%'A"+"p'+3'63#+%#+.'1%-3<16%-.'"#A'
-2-+%I-'+7"+'%IB3?%1'+7%I'+3'61%"+%.'I"#"8%.'"#A'"--%--'%#8"8$#8'"#A'1%&%0"#+'&%"1#$#8'
%PB%1$%#6%-p'"#A'A$1%6+&2'+3'+7%$1'-+<A%#+-'$#'-<BB31+'34'&%"1#$#8'=3+7'$#-$A%'"#A'3<+-$A%'
-6733&)'G7%'-"I%'63##%6+$3#-'8$0%'+7%I'"66%--'+3'1%-3<16%-'"#A'%PB%1+$-%'+7"+'$IB130%'
+7%$1'3?#'$#-+1<6+$3#"&'B1"6+$6%-'"#A'8<$A%'+7%I'$#'=%63I$#8'4"6$&$+"+31-'"#A'63&&"=31"+31-'$#'
+7%$1'-+<A%#+-b'$#61%"-$#8&2'-%&4aA$1%6+%A'&%"1#$#8)

R#'63##%6+%A'+%"67$#8.'+%"67$#8'$-'"'+%"I'"6+$0$+2)'R#A$0$A<"&'%A<6"+31-'=<$&A'3#&$#%'&%"1#$#8'
63II<#$+$%-'63#-$-+$#8'34'+7%$1'-+<A%#+-'"#A'+7%$1'-+<A%#+-b'B%%1-p'4%&&3?'%A<6"+31-'$#'+7%$1'
-6733&-.'&$=1"1$%-.'"#A'"4+%1-6733&'B1381"I-p'B134%--$3#"&'%PB%1+-'$#'0"1$3<-'A$-6$B&$#%-'
"13<#A'+7%'?31&Ap'I%I=%1-'34'63II<#$+2'318"#$L"+$3#-'+7"+'-%10%'-+<A%#+-'$#'+7%'73<1-'+7%2'
"1%'#3+'$#'-6733&p'"#A'B"1%#+-'?73'A%-$1%'81%"+%1'B"1+$6$B"+$3#'$#'+7%$1'67$&A1%#b-'%A<6"+$3#)

(B$-3A$6'"#A'$#%44%6+$0%'B134%--$3#"&'A%0%&3BI%#+'$-'1%B&"6%A'=2'B134%--$3#"&'&%"1#$#8'+7"+'
$-'63&&"=31"+$0%.'637%1%#+.'"#A'63#+$#<3<-'"#A'+7"+'=&%#A-'I31%'%44%6+$0%'$#aB%1-3#'63<1-%-'
"#A'?31,-73B-'?$+7'+7%'%PB"#A%A'3BB31+<#$+$%-.'$II%A$"62.'"#A'63#0%#$%#6%'%#"=&%A'=2'
3#&$#%'%#0$13#I%#+-'4<&&'34'1%-3<16%-'"#A'3BB31+<#$+$%-'431'63&&"=31"+$3#)'H31'+7%$1'B"1+.'+7%'
63&&%8%-'34'%A<6"+$3#'"#A'3+7%1'$#-+$+<+$3#-'+7"+'B1%B"1%'+%"67%1-'B&"2'"#'3#83$#8'13&%'$#'+7%'
B134%--$3#"&'813?+7'34'+7%$1'81"A<"+%-'+713<873<+'+7%'%#+$1%'63<1-%'34'+7%$1'6"1%%1-)

@3##%6+%A'+%"67$#8'%#"=&%-'3<1'%A<6"+$3#'-2-+%I'+3'B130$A%'"66%--'+3'%44%6+$0%'+%"67$#8'
"#A'&%"1#$#8'1%-3<16%-'?7%1%'+7%2'"1%'#3+'3+7%1?$-%'"0"$&"=&%'"#A'B130$A%'I31%'3B+$3#-'
431'"&&'&%"1#%1-'"+'"&&'&%0%&-)'G7$-'$-'"663IB&$-7%A'=2'"<8I%#+$#8'+7%'%PB%1+$-%'"#A'63IB%a
+%#6$%-'34'-B%6$"&$L%A'"#A'%P6%B+$3#"&'%A<6"+31-'?$+7'3#&$#%'&%"1#$#8'-2-+%I-'"#A'+713<87'
3#aA%I"#A'63<1-%-'"#A'3+7%1'-%&4aA$1%6+%A'&%"1#$#8'3BB31+<#$+$%-)'@&%"1&2.'I31%'+%"67%1-'?$&&'
#%%A'+3'=%'%PB%1+'"+'B130$A$#8'3#&$#%'$#-+1<6+$3#)

21st Century Resources for Professional Educators

G7%'+%67#3&382'+7"+'%#"=&%-'63##%6+%A'+%"67$#8'$-'"0"$&"=&%'#3?.'=<+'#3+'"&&'+7%'
63#A$+$3#-'#%6%--"12'+3'&%0%1"8%'$+'"1%)'5"#2'34'3<1'%P$-+$#8'%A<6"+31-'A3'#3+'7"0%'+7%'
-"I%'<#A%1-+"#A$#8'34'"#A'%"-%'?$+7'<-$#8'+%67#3&382'+7"+'$-'B"1+'34'+7%'A"$&2'&$0%-'34'
B134%--$3#"&-'$#'3+7%1'-%6+31-)'G7%'-"I%'6"#'=%'-"$A'34'I"#2'34'+7%'%A<6"+$3#'&%"A%1-'"#A'
B3&$62I",%1-'$#'-6733&-.'A$-+1$6+-.'"#A'-+"+%-'"#A'34'+7%'7$87%1'%A<6"+$3#'$#-+$+<+$3#-'+7"+'
B1%B"1%'#%?'%A<6"+31-'431'+7%'F%&A)
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G7$-'8"B'$#'+%67#3&382'<#A%1-+"#A$#8'$#l<%#6%-'B1381"I'"#A'6<11$6<&<I'A%0%&3BI%#+.'
4<#A$#8'"#A'B<167"-$#8'A%6$-$3#-'"=3<+'%A<6"+$3#"&'"#A'$#431I"+$3#'+%67#3&382'$#'-6733&-.'
"#A'B1%a-%10$6%'"#A'$#a-%10$6%'B134%--$3#"&'&%"1#$#8)'G7$-'8"B'B1%0%#+-'+%67#3&382'413I'
=%$#8'<-%A'$#'?"2-'+7"+'?3<&A'$IB130%'$#-+1<6+$3#"&'B1"6+$6%-'"#A'&%"1#$#8'3<+63I%-)

>+$&&.'?%'I<-+'$#+13A<6%'63##%6+%A'+%"67$#8'$#+3'3<1'%A<6"+$3#'-2-+%I'1"B$A&2.'"#A'+7%1%431%'
?%'#%%A'$##30"+$3#'$#'+7%'318"#$L"+$3#-'+7"+'-<BB31+'%A<6"+31-'$#'+7%$1'B134%--$3#'k'-6733&-'
"#A'A$-+1$6+-.'63&&%8%-'34'%A<6"+$3#.'B134%--$3#"&'&%"1#$#8'B130$A%1-.'"#A'B134%--$3#"&'
318"#$L"+$3#-)

Infrastructure
G/$#,,#/-43($.&%7&/#/-$&)$-"#$*+,-$.#/-012$(#31/4/5$%&'#($4,$3$.&%71#"#/,4?#$4/)13,-10.-01#$
)&1$(#31/4/5$-"3-$71&?4'#,$#?#12$,-0'#/-<$#'0.3-&1<$3/'$(#?#($&)$&01$#'0.3-4&/$,2,-#%$84-"$
-"#$1#,&01.#,$-"#2$/##'$8"#/$3/'$8"#1#$-"#2$31#$/##'#':$!"#$0/'#1(24/5$714/.47(#$4,$-"3-$
4/)13,-10.-01#$4/.(0'#,$7#&7(#<$71&.#,,#,<$(#31/4/5$1#,&01.#,<$7&(4.4#,<$3/'$,0,-34/36(#$
%&'#(,$)&1$.&/-4/0&0,$4%71&?#%#/-$4/$3''4-4&/$-&$61&3'63/'$.&//#.-4?4-2<$,#1?#1,<$,&)-831#<$
%3/35#%#/-$,2,-#%,<$3/'$3'%4/4,-13-4&/$-&&(,:$H04('4/5$-"4,$4/)13,-10.-01#$4,$3$)31>1#3."4/5$
71&I#.-$-"3-$84(($'#%3/'$.&/.#1-#'$3/'$.&&1'4/3-#'$#))&1-:

*&+73<87'?%'7"0%'"A3B+%A'+%67#3&382'$#'I"#2'"-B%6+-'34'%A<6"+$3#'+3A"2.'"'63IB1%7%#-$0%'
$#41"-+1<6+<1%'431'&%"1#$#8'$-'#%6%--"12'+3'I30%'<-'=%23#A'+7%'+1"A$+$3#"&'I3A%&'34'%A<6"+31-'
"#A'-+<A%#+-'$#'6&"--133I-'+3'"'&%"1#$#8'I3A%&'+7"+'=1$#8-'+38%+7%1'+%"67$#8'+%"I-'"#A'
-+<A%#+-'$#'6&"--133I-.'&"=-.'&$=1"1$%-.'I<-%<I-.'?31,B&"6%-.'"#A'73I%-'k'"#2?7%1%'$#'+7%'
?31&A'?7%1%'B%3B&%'7"0%'"66%--'A%0$6%-'"#A'"#'"A%d<"+%'R#+%1#%+'63##%6+$3#)

E0%1'+7%'B"-+'je'2%"1-.'?%'7"0%'-%%#'<#B1%6%A%#+%A'"A0"#6%-'$#'63IB<+$#8'"#A'
63II<#$6"+$3#-'+7"+'7"0%'&%A'+3'B3?%14<&'+%67#3&382'1%-3<16%-'"#A'+33&-'431'&%"1#$#8)'
G3A"2.'&3?a63-+'R#+%1#%+'"66%--'A%0$6%-.'%"-2a+3a<-%'A$8$+"&'"<+731$#8'+33&-.'"#A'+7%'?%='
4"6$&$+"+%'"66%--'+3'$#431I"+$3#'"#A'I<&+$I%A$"'&%"1#$#8'63#+%#+.'63II<#$6"+$3#.'"#A'
63&&"=31"+$3#)'G7%2'B130$A%'+7%'"=$&$+2'+3'B"1+$6$B"+%'$#'3#&$#%'&%"1#$#8'63II<#$+$%-'+7"+'613--'
A$-6$B&$#%-.'318"#$L"+$3#-.'$#+%1#"+$3#"&'=3<#A"1$%-.'"#A'6<&+<1%-)

5"#2'34'+7%-%'+%67#3&382'1%-3<16%-'"#A'+33&-'"&1%"A2'"1%'=%$#8'<-%A'?$+7$#'3<1'
B<=&$6'%A<6"+$3#'-2-+%I)'C%'"1%'#3?.'73?%0%1.'"+'"#'$#l%6+$3#'B3$#+'431'"'I<67'=3&A%1'
+1"#-431I"+$3#'34'%A<6"+$3#'B3?%1%A'=2'+%67#3&382)'G7$-'1%03&<+$3#"12'3BB31+<#$+2'431'
67"#8%'$-'A1$0%#'=2'+7%'63#+$#<$#8'B<-7'34'%I%18$#8'+%67#3&382'"#A'+7%'B<&&'34'+7%'61$+$6"&'
#"+$3#"&'#%%A'+3'1"A$6"&&2'$IB130%'3<1'%A<6"+$3#'-2-+%I)

Always-on Learning Resources

E<1'I3A%&'34'"#'$#41"-+1<6+<1%'431'&%"1#$#8'$-'"&?"2-'3#.'"0"$&"=&%'+3'-+<A%#+-.'%A<6"+31-.'
"#A'"AI$#$-+1"+31-'1%8"1A&%--'34'+7%$1'&36"+$3#'31'+7%'+$I%'34'A"2)'R+'-<BB31+-'#3+'c<-+'"66%--'
+3'$#431I"+$3#.'=<+'"66%--'+3'B%3B&%'"#A'B"1+$6$B"+$3#'$#'3#&$#%'&%"1#$#8'63II<#$+$%-)'R+'344%1-'
"'B&"+431I'3#'?7$67'A%0%&3B%1-'6"#'=<$&A'"#A'+"$&31'"BB&$6"+$3#-)

*#'$#41"-+1<6+<1%'431'&%"1#$#8'<#&%"-7%-'#%?'?"2-'34'6"B+<1$#8'"#A'-7"1$#8',#3?&%A8%'
="-%A'3#'I<&+$I%A$"'+7"+'$#+%81"+%'+%P+.'-+$&&'"#A'I30$#8'$I"8%-.'"<A$3.'"#A'"BB&$6"+$3#-'
+7"+'1<#'3#'"'0"1$%+2'34'A%0$6%-)'R+'%#"=&%-'-%"I&%--'$#+%81"+$3#'34'$#a'"#A'3<+a34a-6733&'
&%"1#$#8)'R+'41%%-'&%"1#$#8'413I'"'1$8$A'$#431I"+$3#'+1"#-4%1'I3A%&'S413I'=33,'31'%A<6"+31'+3'
-+<A%#+-T'"#A'%#"=&%-'"'I<67'I31%'I3+$0"+$#8'$#+%1+?$#%'34'&%"1#$#8'"=3<+.'&%"1#$#8'+3'A3.'
"#A'&%"1#$#8'+3'=%)
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E#'"'I31%'3B%1"+$3#"&'&%0%&.'"#'$#41"-+1<6+<1%'431'&%"1#$#8'=1$#8-'+38%+7%1'"#A'%#"=&%-'
"66%--'+3'A"+"'413I'I<&+$B&%'-3<16%-'?7$&%'%#-<1$#8'"BB13B1$"+%'&%0%&-'34'-%6<1$+2'"#A'
B1$0"62)'R+'$#+%81"+%-'63IB<+%1'7"1A?"1%.'A"+"'"#A'#%+?31,-.'$#431I"+$3#'1%-3<16%-.'
$#+%13B%1"=&%'-34+?"1%.'I$AA&%?"1%'-%10$6%-'"#A'+33&-.'"#A'A%0$6%-'"#A'63##%6+-'
"#A'-<BB31+-'$#+%1A$-6$B&$#"12'+%"I-'34'B134%--$3#"&-'1%-B3#-$=&%'431'$+-'A%0%&3BI%#+.'
I"$#+%#"#6%.'"#A'I"#"8%I%#+'"#A'$+-'<-%'$#'+1"#-431I"+$0%'"BB13"67%-'+3'+%"67$#8'"#A'
&%"1#$#8)

Productivity
!&$3."4#?#$&01$5&3($&)$-13/,)&1%4/5$G%#14.3/$#'0.3-4&/<$8#$%0,-$1#-"4/;$63,4.$3,,0%7-4&/,$
3/'$1#'#,45/$&01$#'0.3-4&/$,2,-#%:$J#$%0,-$377(2$-#."/&(&52$-&$4%7(#%#/-$7#1,&/3(4@#'$
(#31/4/5$3/'$#/,01#$-"3-$,-0'#/-,$31#$%3;4/5$3771&7143-#$71&51#,,$-"1&05"$&01$K>+L$,2,-#%$
,&$-"#2$513'03-#:$!"#,#$3/'$&-"#1$4/4-43-4?#,$1#B041#$4/?#,-%#/-<$60-$-45"-$#.&/&%4.$-4%#,$
3/'$63,4.$A,.3($1#,7&/,464(4-2$'#%3/'$-"3-$8#$5#-$%&1#$&0-$&)$#3."$'&((31$8#$,7#/':$J#$
%0,-$(#?#135#$-#."/&(&52$-&$7(3/<$%3/35#<$%&/4-&1<$3/'$1#7&1-$,7#/'4/5$-&$71&?4'#$'#.4,4&/>
%3;#1,$84-"$3$1#(436(#<$3..013-#<$3/'$.&%7(#-#$?4#8$&)$-"#$A/3/.43($7#1)&1%3/.#$&)$&01$
#'0.3-4&/$,2,-#%$3-$3(($(#?#(,:$M0."$?4,464(4-2$4,$#,,#/-43($-&$%##-4/5$&01$5&3(,$)&1$#'0.3-4&/3($
3--34/%#/-$84-"4/$-"#$60'5#-,$8#$.3/$3))&1':

RIB130$#8'B13A<6+$0$+2'$-'"'A"$&2'436<-'34'I3-+'*I%1$6"#'318"#$L"+$3#-'$#'"&&'-%6+31-'k'
=3+7'431aB13F+'"#A'#3#B13F+'k'"#A'%-B%6$"&&2'-3'$#'+$87+'%63#3I$6'+$I%-)'(A<6"+$3#'7"-'
#3+.'73?%0%1.'$#631B31"+%A'I"#2'34'+7%'B1"6+$6%-'3+7%1'-%6+31-'1%8<&"1&2'<-%'+3'$IB130%'
B13A<6+$0$+2'"#A'I"#"8%'63-+-.'#31'7"-'$+'&%0%1"8%A'+%67#3&382'+3'%#"=&%'31'%#7"#6%'+7%I)'
C%'6"#'&%"1#'I<67'413I'+7%'%PB%1$%#6%'$#'3+7%1'-%6+31-)

C7"+'%A<6"+$3#'6"#'&%"1#'413I'+7%'%PB%1$%#6%'34'=<-$#%--'$-'+7"+'?%'#%%A'+3'I",%'
+7%'4<#A"I%#+"&'-+1<6+<1"&'67"#8%-'+7"+'+%67#3&382'%#"=&%-'$4'?%'"1%'+3'-%%'A1"I"+$6'
$IB130%I%#+-'$#'B13A<6+$0$+2)'*-'?%'A3'-3.'?%'-73<&A'1%638#$L%'+7"+'"&+73<87'+7%'
4<#A"I%#+"&'B<1B3-%'34'3<1'B<=&$6'%A<6"+$3#'-2-+%I'$-'+7%'-"I%.'+7%'13&%-'"#A'B136%--%-'
34'-6733&-.'%A<6"+31-.'"#A'+7%'-2-+%I'$+-%&4'-73<&A'67"#8%'+3'1%l%6+'+7%'+$I%-'?%'&$0%'$#'"#A'
3<1'83"&-'"-'"'?31&A'&%"A%1)'><67'1%+7$#,$#8'"BB&$%-'+3'&%"1#$#8.'"--%--I%#+.'"#A'+%"67$#8'
B136%--%-.'"#A'+3'+7%'$#41"-+1<6+<1%'"#A'3B%1"+$3#"&'"#A'F#"#6$"&'-$A%-'34'1<##$#8'-6733&-'
"#A'-6733&'-2-+%I-)

Rethinking Basic Assumptions
E#%'34'+7%'I3-+'="-$6'"--<IB+$3#-'$#'3<1'%A<6"+$3#'-2-+%I'$-'+$I%a="-%A'31'm-%"+a+$I%n'
I%"-<1%-'34'%A<6"+$3#"&'"++"$#I%#+)'G7%-%'I%"-<1%-'?%1%'61%"+%A'$#'+7%'&"+%'V_ee-'"#A'
%"1&2'VYee-'+3'-I33+7'+1"#-$+$3#-'413I'OaVX'$#+3'7$87%1'%A<6"+$3#'=2'+1"#-&"+$#8'7$87'-6733&'
?31,'+3'63&&%8%'"AI$--$3#-'34F6%-'S>7%AA.'Xee[T'"#A'I"A%'+7%$1'?"2'$#+3'7$87%1'%A<6"+$3#'
?7%#'$#-+$+<+$3#-'=%8"#'I30$#8'"?"2'413I'-+"#A"1A$L%A'6<11$6<&")

*#3+7%1'="-$6'"--<IB+$3#'$-'+7%'?"2'?%'318"#$L%'-+<A%#+-'$#+3'"8%aA%+%1I$#%A'813<B-.'
-+1<6+<1%'-%B"1"+%'"6"A%I$6'A$-6$B&$#%-.'318"#$L%'&%"1#$#8'$#+3'6&"--%-'34'13<87&2'%d<"&'-$L%'
?$+7'"&&'+7%'-+<A%#+-'$#'"'B"1+$6<&"1'6&"--'1%6%$0$#8'+7%'-"I%'63#+%#+'"+'+7%'-"I%'B"6%.'"#A'
,%%B'+7%-%'813<B-'$#'B&"6%'"&&'2%"1)

G7%'&"-+'A%6"A%'7"-'-%%#'+7%'%I%18%#6%'34'-3I%'1"A$6"&&2'1%A%-$8#%A'-6733&-.'
A%I3#-+1"+$#8'+7%'1"#8%'34'B3--$=$&$+$%-'431'-+1<6+<1$#8'%A<6"+$3#)'G7%-%'$#6&<A%'-6733&-'
+7"+'318"#$L%'"13<#A'63IB%+%#6%'1"+7%1'+7"#'-%"+'+$I%'"#A'3+7%1-'+7"+'%#"=&%'I31%'l%P$=&%'
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-67%A<&$#8'+7"+'F+-'-+<A%#+-b'$#A$0$A<"&'#%%A-'1"+7%1'+7"#'+1"A$+$3#"&'"6"A%I$6'B%1$3A-'"#A'
&36,-+%B'6<11$6<&<I'B"6$#8)'R#'"AA$+$3#.'-6733&-'"1%'=%8$##$#8'+3'$#631B31"+%'3#&$#%'&%"1#$#8.'
?7$67'8$0%-'<-'+7%'3BB31+<#$+2'+3'%P+%#A'+7%'&%"1#$#8'A"2.'?%%,.'31'2%"1)

G7%'/#$+%A'>+"+%-'7"-'"'&3#8'?"2'+3'83'$4'?%'"1%'+3'-%%'%0%12'-+<A%#+'63IB&%+%'"+'&%"-+'"'
2%"1'34'7$87%1'%A<6"+$3#'31'B3-+-%63#A"12'6"1%%1'+1"$#$#8)'G7%1%'$-'#3'?"2'+3'"67$%0%'+7$-'
+"18%+'<#&%--'?%'6"#'A1"I"+$6"&&2'1%A<6%'+7%'#<I=%1'34'-+<A%#+-'?73'&%"0%'7$87'-6733&'
?$+73<+'8%++$#8'"'A$B&3I"'"#Ao31'?73'"1%'<#B1%B"1%A'431'B3-+-%63#A"12'%A<6"+$3#)

*'63IB&%P'-%+'34'B%1-3#"&'"#A'"6"A%I$6'4"6+31-'<#A%1&$%'-+<A%#+-b'A%6$-$3#'+3'&%"0%'
-6733&'31'+3'A$-%#8"8%'413I'&%"1#$#8.'=<+'-<BB31+'-73<&A'-+"1+'"-'%"1&2'"-'B3--$=&%.'=%431%'
67$&A1%#'%#+%1'-6733&.'"#A'-73<&A'=%63I%'$#+%#-$F%A'431'+73-%'-+<A%#+-'?73'#%%A'$+'"-'+7%2'
I30%'+713<87'-6733&)';1"6+$6%-'-<BB31+%A'?$+7'+%67#3&382'6"#'7%&B'"AA1%--'+7%'B13=&%I.'
$#6&<A$#8'&%"1#$#8'A"-7=3"1A-'+7"+',%%B'-+<A%#+-'3#'+1"6,'?$+7'+7%$1'63<1-%'1%d<$1%I%#+-'
"#A'%"1#$#8'61%A$+-'431'63<1-%-'+",%#'3#&$#%)

Q%A%-$8#$#8'%A<6"+$3#'$#'*I%1$6"'431'$IB130%A'B13A<6+$0$+2'$-'"'63IB&%P'67"&&%#8%'+7"+'?$&&'
1%d<$1%'"&&'Ze'-+"+%-.'+7%'+73<-"#A-'34'A$-+1$6+-'"#A'-6733&-'"613--'+7%'63<#+12.'+7%'4%A%1"&'
830%1#I%#+.'"#A'3+7%1'%A<6"+$3#'-+",%73&A%1-'$#'+7%'B<=&$6'"#A'B1$0"+%'-%6+31'63I$#8'
+38%+7%1'+3'A%-$8#'"#A'$IB&%I%#+'$##30"+$0%'-3&<+$3#-)'R+'$-'"'67"&&%#8%'431'%A<6"+31-'k'
&%"A%1-.'+%"67%1-.'"#A'B3&$62I",%1-'63II$++%A'+3'&%"1#$#8'k'"-'?%&&'"-'+%67#3&38$-+-.'"#A'
$A%"&&2'+7%2'?$&&'63I%'+38%+7%1'+3'&%"A'+7%'%4431+)

A Rigorous and Inclusive Process
G7%'M(G;.'&%A'=2'+7%'!%B"1+I%#+'34'(A<6"+$3#b-'E4F6%'34'(A<6"+$3#"&'G%67#3&382.'?"-'
A%0%&3B%A'<-$#8'"'1$8313<-'"#A'$#6&<-$0%'B136%--'=<$&+'3#'+7%'1%B31+'34'"'+%67#$6"&'?31,$#8'
813<B'34'&%"A$#8'%A<6"+$3#'1%-%"167%1-'"#A'B1"6+$+$3#%1-)

R#',%%B$#8'?$+7'+7%'C7$+%'D3<-%b-'EB%#'K30%1#I%#+'!$1%6+$0%.'+7%'!%B"1+I%#+'$#0$+%A'
%P+%#-$0%'B<=&$6'B"1+$6$B"+$3#'$#'+7%'A%0%&3BI%#+'34'+7%'M(G;)':13"A'3<+1%"67'%4431+-'"#A'
-+"+%a34a+7%a"1+'63II<#$6"+$3#-'"#A'63&&"=31"+$3#'+%67#3&382'%#"=&%A'+%#-'34'+73<-"#A-'34'
$#A$0$A<"&-'+3'&%"1#'"=3<+'"#A'63#+1$=<+%'+3'+7%'A%0%&3BI%#+'34'+7%'M(G;'30%1'$+-'YaI3#+7'
A%0%&3BI%#+'B%1$3A)

The Time To Act Is Now
G7%'M(G;'"66%B+-'+7"+'?%'A3'#3+'7"0%'+7%'&<P<12'34'+$I%'k'?%'I<-+'"6+'#3?'"#A'63II$+'
+3'F#%a+<#$#8'"#A'I$A63<1-%'6311%6+$3#-'"-'?%'83)'><66%--'?$&&'1%d<$1%'&%"A%1-7$B.'
63&&"=31"+$3#.'"#A'$#0%-+I%#+'"+'"&&'&%0%&-'34'3<1'%A<6"+$3#'-2-+%I'k'-+"+%-.'A$-+1$6+-.'
-6733&-.'"#A'+7%'4%A%1"&'830%1#I%#+'k'"-'?%&&'"-'B"1+#%1-7$B-'?$+7'7$87%1'%A<6"+$3#'
$#-+$+<+$3#-.'B1$0"+%'%#+%1B1$-%-.'"#A'#3+a431aB13F+'%#+$+$%-)

R#'+7%'/#$+%A'>+"+%-.'%A<6"+$3#'$-'B1$I"1$&2'"'-+"+%'"#A'&36"&'1%-B3#-$=$&$+2)'>+"+%'"#A'&36"&'
B<=&$6'%A<6"+$3#'$#-+$+<+$3#-'I<-+'%#-<1%'%d<$+"=&%'"66%--'+3'&%"1#$#8'%PB%1$%#6%-'431'"&&'
-+<A%#+-'"#A'%-B%6$"&&2'-+<A%#+-'$#'<#A%1-%10%A'B3B<&"+$3#-'k'&3?a$#63I%'"#A'I$#31$+2'
-+<A%#+-.'-+<A%#+-'?$+7'A$-"=$&$+$%-.'(#8&$-7'&"#8<"8%'&%"1#%1-.'B1%-6733&a"8%A'67$&A1%#.'
"#A'3+7%1-)'>+"+%-'"#A'A$-+1$6+-'#%%A'+3'=<$&A'6"B"6$+2'431'+1"#-431I"+$3#)'G7%'!%B"1+I%#+'
34'(A<6"+$3#'7"-'"'13&%'$#'$A%#+$42$#8'%44%6+$0%'-+1"+%8$%-'"#A'$IB&%I%#+"+$3#'B1"6+$6%-p'
%#63<1"8$#8.'B13I3+$#8.'"#A'"6+$0%&2'-<BB31+$#8'$##30"+$3#'$#'-+"+%-'"#A'A$-+1$6+-p'"#A'
#<1+<1$#8'63&&"=31"+$3#-'+7"+'7%&B'-+"+%-'"#A'A$-+1$6+-'&%0%1"8%'1%-3<16%-'-3'+7%'=%-+'$A%"-'
6"#'=%'-6"&%A'<B)
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;3-+-%63#A"12'%A<6"+$3#'$#-+$+<+$3#-'k'63II<#$+2'63&&%8%-'"#A'ja2%"1'63&&%8%-'"#A'
<#$0%1-$+$%-'k'?$&&'#%%A'+3'B"1+#%1'I31%'6&3-%&2'?$+7'OaVX'-6733&-'+3'1%I30%'="11$%1-'+3'
B3-+-%63#A"12'%A<6"+$3#'"#A'B<+'B&"#-'34'+7%$1'3?#'$#'B&"6%'+3'A%61%"-%'A13B3<+'1"+%-)'
@&%"1&2.'B3-+-%63#A"12'$#-+$+<+$3#-'?3<&A'=%',%2'B&"2%1-'$#'+7%'#"+$3#"&'Q]!'%4431+-'
1%63II%#A%A'$#'+7$-'B&"#)

(A<6"+$3#'7"-'&3#8'1%&$%A'3#'+7%'63#+1$=<+$3#-'34'318"#$L"+$3#-'$#'=3+7'+7%'B1$0"+%'"#A'#3+a
431aB13F+'-%6+31-.'"#A'+7$-'?$&&'#3+'67"#8%)

*-'?%'%#+%1'+7%'-%63#A'A%6"A%'34'+7%'XV-+'6%#+<12.'+7%1%'7"-'#%0%1'=%%#'"'I31%'B1%--$#8'
#%%A'+3'+1"#-431I'*I%1$6"#'%A<6"+$3#'"#A'+7%1%'?$&&'#%0%1'=%'"'=%++%1'+$I%'+3'"6+)'G7%'M(G;''
$-'"'Za2%"1'"6+$3#'B&"#'+7"+'1%-B3#A-'+3'"#'<18%#+'#"+$3#"&'B1$31$+2'"#A'"'813?$#8'<#A%1-+"#A$#8'
34'?7"+'+7%'/#$+%A'>+"+%-'#%%A-'+3'A3'+3'1%I"$#'63IB%+$+$0%'$#'"'8&3="&'%63#3I2)

Goals and Recommendations
G7%'M(G;'B1%-%#+-'F0%'83"&-'?$+7'1%63II%#A"+$3#-'431'-+"+%-.'A$-+1$6+-.'+7%'4%A%1"&'
830%1#I%#+.'"#A'3+7%1'-+",%73&A%1-'$#'3<1'%A<6"+$3#'-2-+%I'+7"+'"AA1%--'&%"1#$#8.'
"--%--I%#+.'+%"67$#8.'$#41"-+1<6+<1%.'"#A'B13A<6+$0$+2)'G7%'B&"#'"&-3'$A%#+$F%-'4"1a1%"67$#8'
81"#A'67"&&%#8%'B13=&%I-'+7"+'-73<&A'=%'4<#A%A'"#A'6331A$#"+%A'"+'"'#"+$3#"&'&%0%&)

1.0 Learning
G(($(#31/#1,$84(($"3?#$#/5354/5$3/'$#%7&8#14/5$(#31/4/5$#97#14#/.#,$6&-"$4/$3/'$&0-,4'#$&)$
,."&&($-"3-$71#731#$-"#%$-&$6#$3.-4?#<$.1#3-4?#<$;/&8(#'5#36(#<$3/'$#-"4.3($731-4.473/-,$4/$
&01$5(&63((2$/#-8&1;#'$,&.4#-2:

G3'I%%+'+7$-'83"&.'?%'1%63II%#A'+7%'43&&3?$#8'"6+$3#-W

V)V'Q%0$-%.'61%"+%.'"#A'"A3B+'-+"#A"1A-'"#A'&%"1#$#8'3=c%6+$0%-'431'"&&'63#+%#+'"1%"-'+7"+'
1%l%6+'XV-+'6%#+<12'%PB%1+$-%'"#A'+7%'B3?%1'34'+%67#3&382'+3'$IB130%'&%"1#$#8)

V)X'!%0%&3B'"#A'"A3B+'&%"1#$#8'1%-3<16%-'+7"+'<-%'+%67#3&382'+3'%I=3A2'A%-$8#'B1$#6$B&%-'
413I'+7%'&%"1#$#8'-6$%#6%-)

V)['!%0%&3B'"#A'"A3B+'&%"1#$#8'1%-3<16%-'+7"+'%PB&3$+'+7%'l%P$=$&$+2'"#A'B3?%1'34'+%67#3&382'
+3'1%"67'"&&'&%"1#%1-'"#2+$I%'"#A'"#2?7%1%)

V)j'/-%'"A0"#6%-'$#'+7%'&%"1#$#8'-6$%#6%-'"#A'+%67#3&382'+3'%#7"#6%'>G(5'S-6$%#6%.'
+%67#3&382.'%#8$#%%1$#8.'"#A'I"+7%I"+$6-T'&%"1#$#8'"#A'A%0%&3B.'"A3B+.'"#A'%0"&<"+%'#%?'
I%+73A3&38$%-'?$+7'+7%'B3+%#+$"&'+3'%#"=&%'"&&'&%"1#%1-'+3'%P6%&'$#'>G(5)

2.0 Assessment
N01$#'0.3-4&/$,2,-#%$3-$3(($(#?#(,$84(($(#?#135#$-"#$7&8#1$&)$-#."/&(&52$-&$%#3,01#$8"3-$
%3--#1,$3/'$0,#$3,,#,,%#/-$'3-3$)&1$.&/-4/0&0,$4%71&?#%#/-:

G3'I%%+'+7$-'83"&.'?%'1%63II%#A'+7%'43&&3?$#8'"6+$3#-W

X)V'!%-$8#.'A%0%&3B.'"#A'"A3B+'"--%--I%#+-'+7"+'8$0%'-+<A%#+-.'%A<6"+31-.'"#A'3+7%1'
-+",%73&A%1-'+$I%&2'"#A'"6+$3#"=&%'4%%A="6,'"=3<+'-+<A%#+'&%"1#$#8'+3'$IB130%'"67$%0%I%#+'
"#A'$#-+1<6+$3#"&'B1"6+$6%-)

X)X':<$&A'+7%'6"B"6$+2'34'%A<6"+31-'"#A'%A<6"+$3#"&'$#-+$+<+$3#-'+3'<-%'+%67#3&382'+3'$IB130%'
"--%--I%#+'I"+%1$"&-'"#A'B136%--%-'431'=3+7'431I"+$0%'"#A'-<II"+$0%'<-%-)
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X)['@3#A<6+'1%-%"167'"#A'A%0%&3BI%#+'+7"+'%PB&31%'73?'8"I$#8'+%67#3&382.'-$I<&"+$3#-.'
63&&"=31"+$3#'%#0$13#I%#+-.'"#A'0$1+<"&'?31&A-'6"#'=%'<-%A'$#'"--%--I%#+-'+3'%#8"8%'"#A'
I3+$0"+%'&%"1#%1-'"#A'+3'"--%--'63IB&%P'-,$&&-'"#A'B%1431I"#6%-'%I=%AA%A'$#'-+"#A"1A-)

X)j'Q%0$-%'B1"6+$6%-.'B3&$6$%-.'"#A'1%8<&"+$3#-'+3'%#-<1%'B1$0"62'"#A'$#431I"+$3#'B13+%6+$3#'
?7$&%'%#"=&$#8'"'I3A%&'34'"--%--I%#+'+7"+'$#6&<A%-'3#83$#8'-+<A%#+'&%"1#$#8'A"+"'8"+7%1$#8'
"#A'-7"1$#8'431'63#+$#<3<-'$IB130%I%#+)

3.0 Teaching
O1&)#,,4&/3($#'0.3-&1,$84(($6#$,077&1-#'$4/'4?4'03((2$3/'$4/$-#3%,$62$-#."/&(&52$-"3-$
.&//#.-,$-"#%$-&$'3-3<$.&/-#/-<$1#,&01.#,<$#97#1-4,#<$3/'$(#31/4/5$#97#14#/.#,$-"3-$#/36(#$
3/'$4/,741#$%&1#$#))#.-4?#$-#3."4/5$)&1$3(($(#31/#1,:

G3'I%%+'+7$-'83"&.'?%'1%63II%#A'+7%'43&&3?$#8'"6+$3#-W

[)V'!%-$8#.'A%0%&3B.'"#A'"A3B+'+%67#3&382a="-%A'63#+%#+.'1%-3<16%-.'"#A'3#&$#%'&%"1#$#8'
63II<#$+$%-'+7"+'61%"+%'3BB31+<#$+$%-'431'%A<6"+31-'+3'63&&"=31"+%'431'I31%'%44%6+$0%'
+%"67$#8.'$#-B$1%'"#A'"++1"6+'#%?'B%3B&%'$#+3'+7%'B134%--$3#.'"#A'%#63<1"8%'3<1'=%-+'
%A<6"+31-'+3'63#+$#<%'+%"67$#8)

[)X';130$A%'B1%a-%10$6%'"#A'$#a-%10$6%'%A<6"+31-'?$+7'B1%B"1"+$3#'"#A'B134%--$3#"&'&%"1#$#8'
%PB%1$%#6%-'B3?%1%A'=2'+%67#3&382'+7"+'6&3-%'+7%'8"B'=%+?%%#'-+<A%#+-b'"#A'%A<6"+31-b'
l<%#6$%-'?$+7'+%67#3&382'"#A'B13I3+%'"#A'%#"=&%'+%67#3&382'<-%'$#'?"2-'+7"+'$IB130%'
&%"1#$#8.'"--%--I%#+.'"#A'$#-+1<6+$3#"&'B1"6+$6%-)

[)['G1"#-431I'+7%'B1%B"1"+$3#'"#A'B134%--$3#"&'&%"1#$#8'34'%A<6"+31-'"#A'%A<6"+$3#'&%"A%1-'
=2'&%0%1"8$#8'+%67#3&382'+3'61%"+%'6"1%%1a&3#8'B%1-3#"&'&%"1#$#8'#%+?31,-'?$+7$#'"#A'"613--'
-6733&-.'B1%a-%10$6%'B1%B"1"+$3#'"#A'$#a-%10$6%'%A<6"+$3#"&'$#-+$+<+$3#-.'"#A'-B134%--$3#"&'
318"#$L"+$3#-)

[)j'/-%'+%67#3&382'+3'B130$A%'"66%--'+3'+7%'I3-+'%44%6+$0%'+%"67$#8'"#A'&%"1#$#8'1%-3<16%-.'
%-B%6$"&&2'?7%1%'+7%2'"1%'#3+'3+7%1?$-%'"0"$&"=&%.'"#A'+3'B130$A%'I31%'3B+$3#-'431'"&&'
&%"1#%1-'"+'"&&'&%0%&-)

[)Z'!%0%&3B'"'+%"67$#8'4316%'-,$&&%A'$#'3#&$#%'$#-+1<6+$3#)

4.0 Infrastructure
G(($,-0'#/-,$3/'$#'0.3-&1,$84(($"3?#$3..#,,$-&$3$.&%71#"#/,4?#$4/)13,-10.-01#$)&1$(#31/4/5$
8"#/$3/'$8"#1#$-"#2$/##'$4-:

G3'I%%+'+7$-'83"&.'?%'1%63II%#A'+7%'43&&3?$#8'"6+$3#-W

j)V'(#-<1%'+7"+'-+<A%#+-'"#A'%A<6"+31-'7"0%'"A%d<"+%'=13"A="#A'"66%--'+3'+7%'R#+%1#%+'
"#A'"A%d<"+%'?$1%&%--'63##%6+$0$+2'=3+7'$#-$A%'"#A'3<+-$A%'-6733&)

j)X'(#-<1%'+7"+'%0%12'-+<A%#+'"#A'%A<6"+31'7"-'"+'&%"-+'3#%'R#+%1#%+'"66%--'A%0$6%'"#A'
-34+?"1%'"#A'1%-3<16%-'431'1%-%"167.'63II<#$6"+$3#.'I<&+$I%A$"'63#+%#+'61%"+$3#.'"#A'
63&&"=31"+$3#'431'<-%'$#'"#A'3<+'34'-6733&)

j)['J%0%1"8%'3B%#'%A<6"+$3#"&'1%-3<16%-'+3'B13I3+%'$##30"+$0%'"#A'61%"+$0%'3BB31+<#$+$%-'
431'"&&'&%"1#%1-'"#A'"66%&%1"+%'+7%'A%0%&3BI%#+'"#A'"A3B+$3#'34'#%?'3B%#'+%67#3&382a="-%A'
&%"1#$#8'+33&-'"#A'63<1-%-)

j)j':<$&A'-+"+%'"#A'&36"&'%A<6"+$3#'"8%#62'6"B"6$+2'431'%03&0$#8'"#'$#41"-+1<6+<1%'431'&%"1#$#8)

j)Z'><BB31+'mI%"#$#84<&'<-%n'34'%A<6"+$3#"&'"#A'$#431I"+$3#'+%67#3&382'$#'-+"+%-'"#A'
A$-+1$6+-'=2'%-+"=&$-7$#8'A%F#$+$3#-.'83"&-.'"#A'I%+1$6-)
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5.0 Productivity
N01$#'0.3-4&/$,2,-#%$3-$3(($(#?#(,$84(($1#'#,45/$71&.#,,#,$3/'$,-10.-01#,$-&$-3;#$3'?3/-35#$
&)$-"#$7&8#1$&)$-#."/&(&52$-&$4%71&?#$(#31/4/5$&0-.&%#,$8"4(#$%3;4/5$%&1#$#)A.4#/-$0,#$&)$
-4%#<$%&/#2<$3/'$,-3)):

G3'I%%+'+7$-'83"&.'?%'1%63II%#A'+7%'43&&3?$#8'"6+$3#-W

Z)V'!%0%&3B'"#A'"A3B+'"'63II3#'A%F#$+$3#'34'B13A<6+$0$+2'$#'%A<6"+$3#'"#A'I31%'1%&%0"#+'
"#A'I%"#$#84<&'I%"-<1%-'34'&%"1#$#8'3<+63I%-'"#A'63-+-)

Z)X'RIB130%'B3&$6$%-'"#A'<-%'+%67#3&382'+3'I"#"8%'63-+-'$#6&<A$#8'+73-%'431'B136<1%I%#+)

Z)['H<#A'+7%'A%0%&3BI%#+'"#A'<-%'34'$#+%13B%1"=$&$+2'-+"#A"1A-'431'63#+%#+.'-+<A%#+'&%"1#$#8'
A"+".'"#A'F#"#6$"&'A"+"'+3'%#"=&%'63&&%6+$#8.'-7"1$#8.'"#A'"#"&2L$#8'A"+"'+3'$IB130%'
A%6$-$3#aI",$#8'"+'"&&'&%0%&-'34'3<1'%A<6"+$3#'-2-+%I)

Z)j'Q%+7$#,'="-$6'"--<IB+$3#-'$#'3<1'%A<6"+$3#'-2-+%I'+7"+'$#7$=$+'&%0%1"8$#8'+%67#3&382'
+3'$IB130%'&%"1#$#8.'-+"1+$#8'?$+7'3<1'6<11%#+'B1"6+$6%'34'318"#$L$#8'-+<A%#+'"#A'%A<6"+31'
&%"1#$#8'"13<#A'-%"+'+$I%'$#-+%"A'34'+7%'A%I3#-+1"+$3#'34'63IB%+%#6$%-)

Z)Z'!%-$8#.'$IB&%I%#+.'"#A'%0"&<"+%'+%67#3&382aB3?%1%A'B1381"I-'"#A'$#+%10%#+$3#-'+3'
%#-<1%'+7"+'-+<A%#+-'B1381%--'+713<87'3<1'OaV\'%A<6"+$3#'-2-+%I'"#A'%I%18%'B1%B"1%A'431'
+7%'?31,B&"6%'"#A'6$+$L%#-7$B)

A New Kind of R&D for Education
G3'A%-$8#'"#A'$IB&%I%#+'I31%'%4F6$%#+'"#A'%44%6+$0%'%A<6"+$3#'-2-+%I.'+7$-'B&"#'6"&&-'431'"#'
318"#$L"+$3#'?$+7'+7%'I$--$3#'34'-%10$#8'+7%'B<=&$6'833A'+713<87'1%-%"167'"#A'A%0%&3BI%#+'
"+'+7%'$#+%1-%6+$3#'34'&%"1#$#8'-6$%#6%-.'+%67#3&382.'"#A'%A<6"+$3#'S;%"']'J"L3?-,".'Xee[T)

G7%'D$87%1'(A<6"+$3#'*6+'S;)J)'VVea[VZT'B"--%A'$#'*<8<-+'Xee_'"<+731$L%-'%-+"=&$-7I%#+'
34'+7%'M"+$3#"&'@%#+%1'431'Q%-%"167'$#'*A0"#6%A'R#431I"+$3#'"#A'!$8$+"&'G%67#3&38$%-'S"&-3'
6"&&%A'+7%'!$8$+"&';13I$-%T)'D3<-%A'$#'+7%'!%B"1+I%#+'34'(A<6"+$3#.'+7%'6%#+%1'$-'"<+731$L%A'
"-'"'ZeVS6T['+7"+'?3<&A'=1$#8'+38%+7%1'63#+1$=<+$3#-'413I'+7%'B<=&$6'"#A'B1$0"+%'-%6+31-'+3'
-<BB31+'+7%'Q]!'#%%A%A'+3'+1"#-431I'&%"1#$#8'$#'*I%1$6")'G7%'!$8$+"&';13I$-%b-'$#+%#+'34'
$#03&0$#8'B1$0"+%'-%6+31'+%67#3&382'63IB"#$%-'$#'B1%63IB%+$+$0%'Q]!'?$+7'+7%'6%#+%1'6"#'=%'
1%"&$L%A'3#&2'$4'+7%'4%A%1"&'830%1#I%#+'B130$A%-'+7%'4<#A$#8'+7"+'?3<&A'A%I3#-+1"+%'$+-'3?#'
63II$+I%#+'+3'"'I"c31'B1381"I'34'Q]!'"AA1%--$#8'+7%'63IB&%P'B13=&%I-'"--36$"+%A'?$+7'
1%A%-$8#$#8'3<1'%A<6"+$3#'-2-+%I)

G7%'!%4%#-%'*A0"#6%A'Q%-%"167';13c%6+-'*8%#62'S!*Q;*T'344%1-'"#'%P"IB&%'34'73?'
-<67'"'1%-%"167'"8%#62'6"#'B13I3+%'?31,'+7"+'=<$&A-'="-$6'<#A%1-+"#A$#8'"#A'"AA1%--%-'
B1"6+$6"&'B13=&%I-)'!*Q;*'-B3#-31-'7$87a1$-,o7$87a8"$#'1%-%"167'3#'=%7"&4'34'!%B"1+I%#+'
34'!%4%#-%'"8%#6$%-.'=<+'$+'$-'$#A%B%#A%#+&2'I"#"8%A'"#A'-+"44%A'=2'$#A$0$A<"&-'413I'=3+7'
$#A<-+12'"#A'"6"A%I$"'?73'"1%'%PB%1+-'$#'+7%'1%&%0"#+'1%-%"167'"1%"-)'!*Q;*'B1381"I'
34F6%1-'"1%'8$0%#'63#-$A%1"=&%'A$-61%+$3#.'=3+7'$#'A%F#$#8'+7%'1%-%"167'"8%#A"'"#A'I",$#8'
A%6$-$3#-'"=3<+'+7%'4<#A$#8'"#A'-+1<6+<1$#8'34'1%-%"167'S@33,%a!%%8"#.'Xee^T)
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R#'"'-$I$&"1'I"##%1.'+7%'M"+$3#"&'@%#+%1'431'Q%-%"167'$#'*A0"#6%A'R#431I"+$3#'"#A'!$8$+"&'
G%67#3&38$%-'-73<&A'$A%#+$42',%2'%I%18$#8'+1%#A-'"#A'B1$31$+$%-'"#A'1%61<$+'"#A'=1$#8'+38%+7%1'+7%'
=%-+'I$#A-'"#A'318"#$L"+$3#-'+3'63&&"=31"+%'3#'7$87a1$-,o7$87a8"$#'Q]!'B13c%6+-)'R+'-73<&A'"$I'
431'1"A$6"&.'31A%1-a34aI"8#$+<A%'$IB130%I%#+-'=2'%#0$-$3#$#8'+7%'$IB"6+'34'$##30"+$3#-'"#A'+7%#'
?31,$#8'="6,?"1A'+3'$A%#+$42'+7%'4<#A"I%#+"&'=1%",+713<87-'1%d<$1%A'+3'I",%'+7%I'B3--$=&%)

Grand Challenge Problems

G7$-'B&"#'"&-3'<18%-'+7%'#"+$3#"&'1%-%"167'6%#+%1'+3'436<-'3#'81"#A'67"&&%#8%'B13=&%I-'$#'
%A<6"+$3#'1%-%"167'"#A'A%0%&3BI%#+)'mK1"#A'67"&&%#8%'B13=&%I-n'"1%'$IB31+"#+'B13=&%I-'+7"+'
1%d<$1%'=1$#8$#8'+38%+7%1'"'63II<#$+2'34'-6$%#+$-+-'"#A'1%-%"167%1-'+3'?31,'+3?"1A'+7%$1'-3&<+$3#)

G7%'43&&3?$#8'81"#A'67"&&%#8%'B13=&%I-'$&&<-+1"+%'+7%',$#A-'34'"I=$+$3<-'Q]!'%4431+-'+7"+'
-73<&A'=%'6331A$#"+%A'"+'"'#"+$3#"&'&%0%&)'M3+"=&2.'"&+73<87'%"67'34'+7%-%'B13=&%I-'$-'
"'81"#A'67"&&%#8%'$#'$+-'3?#'1$87+.'+7%2'"&&'63I=$#%'+3'431I'+7%'<&+$I"+%'81"#A'67"&&%#8%'
B13=&%I'$#'%A<6"+$3#W'%-+"=&$-7$#8'"#'$#+%81"+%A'%#Aa+3a%#A'1%"&a+$I%'-2-+%I'431'I"#"8$#8'
&%"1#$#8'3<+63I%-'"#A'63-+-'"613--'3<1'%#+$1%'%A<6"+$3#'-2-+%I'"+'"&&'&%0%&-)

V)eW'!%-$8#'"#A'0"&$A"+%'"#'$#+%81"+%A'-2-+%I'+7"+'B130$A%-'1%"&a+$I%'"66%--'+3'&%"1#$#8'
%PB%1$%#6%-'+<#%A'+3'+7%'&%0%&-'34'A$4F6<&+2'"#A'"--$-+"#6%'+7"+'3B+$I$L%-'&%"1#$#8'431'"&&'
&%"1#%1-'"#A'+7"+'$#631B31"+%-'-%&4a$IB130$#8'4%"+<1%-'+7"+'%#"=&%'$+'+3'=%63I%'$#61%"-$#8&2'
%44%6+$0%'+713<87'$#+%1"6+$3#'?$+7'&%"1#%1-)

X)eW'!%-$8#'"#A'0"&$A"+%'"#'$#+%81"+%A'-2-+%I'431'A%-$8#$#8'"#A'$IB&%I%#+$#8'0"&$A.'
1%&$"=&%.'"#A'63-+a%44%6+$0%'"--%--I%#+-'34'63IB&%P'"-B%6+-'34'XV-+'6%#+<12'%PB%1+$-%'"#A'
63IB%+%#6$%-'"613--'"6"A%I$6'A$-6$B&$#%-)

[)eW'!%-$8#'"#A'0"&$A"+%'"#'$#+%81"+%A'"BB13"67'431'6"B+<1$#8.'"881%8"+$#8.'I$#$#8.'"#A'
-7"1$#8'63#+%#+.'-+<A%#+'&%"1#$#8.'"#A'F#"#6$"&'A"+"'63-+a%44%6+$0%&2'431'I<&+$B&%'B<1B3-%-'
"613--'I"#2'&%"1#$#8'B&"+431I-'"#A'A"+"'-2-+%I-'$#'#%"1'1%"&'+$I%)

j)eW'RA%#+$42'"#A'0"&$A"+%'A%-$8#'B1$#6$B&%-'431'%4F6$%#+'"#A'%44%6+$0%'3#&$#%'&%"1#$#8'-2-+%I-'
"#A'63I=$#%A'3#&$#%'"#A'34l$#%'&%"1#$#8'-2-+%I-'+7"+'B13A<6%'63#+%#+'%PB%1+$-%'"#A'
63IB%+%#6$%-'%d<"&'+3'31'=%++%1'+7"#'+73-%'B13A<6%A'=2'+7%'=%-+'63#0%#+$3#"&'$#-+1<6+$3#'$#'
7"&4'+7%'+$I%'"+'7"&4'+7%'63-+)'
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Introduction

PH2$*Q*Q<$G%#14.3$84(($&/.#$3534/$"3?#$-"#$"45"#,-$71&7&1-4&/$&)$.&((#5#$513'03-#,$$

4/$-"#$8&1(':R

SO1#,4'#/-$H313.;$N63%3<$

G''1#,,$-&$T&/51#,,<$U#610312$*D<$*QQV

(A<6"+$3#'$-'+7%',%2'+3'*I%1$6"b-'%63#3I$6'813?+7'"#A'B13-B%1$+2'"#A'+3'3<1'"=$&$+2'+3'
63IB%+%'$#'+7%'8&3="&'%63#3I2)'R+'$-'+7%'B"+7'+3'833A'c3=-'"#A'7$87%1'%"1#$#8'B3?%1'431'
*I%1$6"#-)'R+'$-'#%6%--"12'431'3<1'A%I361"62'+3'?31,)

C$+7'+7$-'$#'I$#A.'*I%1$6"'#%%A-'"'B<=&$6'%A<6"+$3#'-2-+%I'+7"+'B130$A%-'"&&'-+<A%#+-'?$+7'
%#8"8$#8'"#A'%IB3?%1$#8'&%"1#$#8'%PB%1$%#6%-'+3'7%&B'+7%I'-%+'83"&-.'-+"2'$#'-6733&'
A%-B$+%'3=-+"6&%-.'%"1#'"'7$87'-6733&'A$B&3I".'"#A'3=+"$#'+7%'4<1+7%1'%A<6"+$3#'"#A'+1"$#$#8'
#%%A%A'431'-<66%--'$#'+7%$1'B%1-3#"&'&$0%-.'+7%'?31,B&"6%.'"#A'+7%$1'63II<#$+$%-)

C%'?"#+'+3'A%0%&3B'$#d<$-$+$0%.'61%"+$0%.'1%-3<16%4<&'+7$#,%1-p'$#431I%A'6$+$L%#-p'%44%6+$0%'
B13=&%Ia-3&0%1-p'813<#A=1%",$#8'B$3#%%1-p'"#A'0$-$3#"12'&%"A%1-)'C%'?"#+'+3'43-+%1'+7%'
%P6%&&%#6%'+7"+'l3?-'413I'+7%'"=$&$+2'+3'<-%'+3A"2b-'$#431I"+$3#.'+33&-.'"#A'+%67#3&38$%-'
%44%6+$0%&2'"#A'"'63II$+I%#+'+3'&$4%a&3#8'&%"1#$#8)'*&&'+7%-%'"1%'#%6%--"12'431'*I%1$6"#-'
+3'=%'"6+$0%.'61%"+$0%.',#3?&%A8%"=&%.'"#A'%+7$6"&'B"1+$6$B"#+-'$#'3<1'8&3="&&2'#%+?31,%A'
-36$%+2)

G3'"663IB&$-7'+7$-.'-6733&-'I<-+'=%'I31%'+7"#'$#431I"+$3#'4"6+31$%-p'+7%2'I<-+'=%'
$#6<="+31-'34'%PB&31"+$3#'"#A'$#0%#+$3#)'(A<6"+31-'I<-+'=%'I31%'+7"#'$#431I"+$3#'%PB%1+-p'
+7%2'I<-+'=%'63&&"=31"+31-'$#'&%"1#$#8.'-%%,$#8'#%?',#3?&%A8%'"#A'63#-+"#+&2'"6d<$1$#8'
#%?'-,$&&-'"&3#8-$A%'+7%$1'-+<A%#+-)'>+<A%#+-'I<-+'=%'4<&&2'%#8"8%A'$#'-6733&'k'$#+%&&%6+<"&&2.'
-36$"&&2.'"#A'%I3+$3#"&&2)'G7$-'&%0%&'34'%#8"8%I%#+'1%d<$1%-'+7%'67"#6%'+3'?31,'3#'
$#+%1%-+$#8'"#A'1%&%0"#+'B13c%6+-.'+7%'<-%'34'+%67#3&382'%#0$13#I%#+-'"#A'1%-3<16%-.'"#A'
"66%--'+3'"#'%P+%#A%A'-36$"&'#%+?31,'34'"A<&+-'"#A'B%%1-'?73'"1%'-<BB31+$0%'"#A'-"4%)

(A<6"+$3#'1%431I'7"-'=%%#'3#'+7%'#"+$3#"&'"8%#A"'431'A%6"A%-)'>+$&&.'?%'#3'&3#8%1'7"0%'+7%'
7$87%-+'B13B31+$3#'34'63&&%8%'81"A<"+%-'$#'+7%'?31&A'"#A'?%'7"0%'"'-2-+%I'+7"+'+33'34+%#'
4"$&-'3<1'-+<A%#+-)'*6631A$#8'+3'6<11%#+'A"+".

'''''f'''G?%#+2a43<1'B%16%#+'34'23<#8'B%3B&%'$#'+7%'/#$+%A'>+"+%-'A13B'3<+'34'7$87'-6733&'
SE(@!.'Xee^T)'G7"+'#<I=%1'c<IB-'+3'"&I3-+'Zeh'34'J"+$#3'"#A'*41$6"#'*I%1$6"#'
-+<A%#+-'SE1F%&A.'J3-%#.'C"&A.']'>?"#-3#.'XeejT)
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'''''f'''>3I%'Z.eee'-6733&-'B%1-$-+%#+&2'4"$&'2%"1'"4+%1'2%"1.'"#A'"=3<+'X.eee'7$87'-6733&-'
B13A<6%'"=3<+'7"&4'+7%'#"+$3#b-'A13B3<+-'"#A'+71%%ad<"1+%1-'34'I$#31$+2'A13B3<+-'
S:"&4"#L']'J%+8%1-.'Xeejp'G<66$.'XeeYT)'

'''''f'''E4'-+<A%#+-'?73'A3'81"A<"+%'413I'7$87'-6733&.'3#%'+7$1A'"1%'<#B1%B"1%A'431'
B3-+-%63#A"12'%A<6"+$3#.'4316$#8'63II<#$+2'63&&%8%-'"#A'43<1a2%"1'63&&%8%-'"#A'
<#$0%1-$+$%-'+3'A%03+%'B1%6$3<-'+$I%'"#A'1%-3<16%-'+3'1%I%A$"&'?31,'431'$#63I$#8'
-+<A%#+-'SM"+$3#"&'@%#+%1'431'(A<6"+$3#'>+"+$-+$6-.'Xee[T)'

'''''f''':2'XeV\'k'c<-+'-$P'2%"1-'413I'#3?'k'j'3<+'34'%0%12'Ve'#%?'c3=-'?$&&'1%d<$1%'-3I%'
"A0"#6%A'%A<6"+$3#'31'+1"$#$#8'S!37I']'>7#$B%.'Xee^T)'H$4+%%#'34'+7%'+7$1+2'4"-+%-+'
813?$#8'F%&A-'?$&&'1%d<$1%'"'I$#$I<I'34'"'="67%&31b-'A%81%%'S:<1%"<'34'J"=31'
>+"+$-+$6-.'Xee_T)

'''''f'''G3A"2.'c<-+'[Yh'34'23<#8'B%3B&%'%"1#'"'+?3a2%"1'31'43<1a2%"1'63&&%8%'A%81%%'SM"+$3#"&'
@%#+%1'431';<=&$6';3&$62'"#A'D$87%1'(A<6"+$3#.'Xee_T)'(#13&&I%#+'1"+%-'"1%'<#%d<"&W'
\Yh'34'd<"&$F%A'C7$+%'7$87'-6733&'81"A<"+%-'%#+%1'43<1a2%"1'63&&%8%-'63IB"1%A'?$+7'
c<-+'Z_h'34'63IB"1"=&%'J"+$#3'81"A<"+%-'"#A'Z\h'34'*41$6"#'*I%1$6"#'81"A<"+%-'
SM"+$3#"&'@%#+%1'431'(A<6"+$3#'>+"+$-+$6-.'Xee^T)

*-'>%61%+"12'34'(A<6"+$3#'*1#%'!<#6"#'7"-'-"$A.'+7%'6<11%#+'-+"+%'34'3<1'%A<6"+$3#'-2-+%I'
$-'m%63#3I$6"&&2'<#-<-+"$#"=&%'"#A'I31"&&2'<#"66%B+"=&%)n

Transforming American Education: An Urgent Priority
/#A%1'+7%'E="I"'"AI$#$-+1"+$3#.'%A<6"+$3#'7"-'=%63I%'"#'<18%#+'B1$31$+2'A1$0%#'=2'+?3'
6&%"1'83"&-'-%+'=2'+7%';1%-$A%#+W

'''''f''':2'XeXe.'?%'?$&&'1"$-%'+7%'B13B31+$3#'34'63&&%8%'81"A<"+%-'413I'?7%1%'$+'#3?'-+"#A-'
S[YhT'-3'+7"+'\eh'34'3<1'B3B<&"+$3#'73&A-'"'+?3a2%"1'31'43<1a2%"1'A%81%%'SM"+$3#"&'
@%#+%1'431';<=&$6';3&$62'"#A'D$87%1'(A<6"+$3#.'Xee_T)

'''''f'''C%'?$&&'6&3-%'+7%'"67$%0%I%#+'8"B'-3'+7"+'"&&'-+<A%#+-'k'1%8"1A&%--'34'1"6%.'$#63I%.'31'
#%$87=31733A'k'81"A<"+%'413I'7$87'-6733&'1%"A2'+3'-<66%%A'$#'63&&%8%'"#A'6"1%%1-)

G3'"663IB&$-7'+7%-%'83"&-.'?%'I<-+'%I=1"6%'"'-+1"+%82'34'$##30"+$3#.'B13IB+'
$IB&%I%#+"+$3#.'1%8<&"1'%0"&<"+$3#.'"#A'63#+$#<3<-'$IB130%I%#+)'G7%'B1381"I-'"#A'
B13c%6+-'+7"+'?31,'I<-+'=%'=13<87+'+3'-6"&%'-3'+7"+'%0%12'-6733&'7"-'+7%'3BB31+<#$+2'+3'+",%'
"A0"#+"8%'34'+7"+'-<66%--)'E<1'1%8<&"+$3#-.'B3&$6$%-.'"6+$3#-.'"#A'$#0%-+I%#+-'I<-+'=%'
-+1"+%8$6'"#A'637%1%#+)

G3'+7$-'%#A.'>%61%+"12'!<#6"#'7"-'$A%#+$F%A'43<1'I"c31'"1%"-'?7%1%'3<1'$#0%-+I%#+-'"#A'
%4431+-'6"#'7"0%'+7%'81%"+%-+'$IB"6+W

'''''f'''>+"+%-'-73<&A'"A3B+'-+"#A"1A-'"#A'"--%--I%#+-'+7"+'B1%B"1%'-+<A%#+-'+3'-<66%%A'$#'
63&&%8%'"#A'+7%'?31,B&"6%'"#A'63IB%+%'$#'+7%'8&3="&'%63#3I2)

'''''f'''>+"+%-'-73<&A'=<$&A'A"+"'-2-+%I-'+7"+'I%"-<1%'-+<A%#+'813?+7'"#A'-<66%--'"#A'$#431I'
%A<6"+31-'"=3<+'73?'+7%2'6"#'$IB130%'$#-+1<6+$3#)
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'''''f'''>+"+%-'-73<&A'1%61<$+.'1%?"1A.'"#A'1%+"$#'%44%6+$0%'%A<6"+31-.'%-B%6$"&&2'$#'<#A%1-%10%A'
"1%"-'?7%1%'+7%2'"1%'#%%A%A'I3-+)

'''''f'''>+"+%-'-73<&A'+<1#'"13<#A'+7%$1'&3?%-+'"67$%0$#8'-6733&-)

R#'M30%I=%1'XeeY.';1%-$A%#+'E="I"'&"<#67%A'+7%'(A<6"+%'+3'R##30"+%'6"IB"$8#'+3'
$IB130%'+7%'B"1+$6$B"+$3#'"#A'B%1431I"#6%'34'/)>)'-+<A%#+-'$#'-6$%#6%.'+%67#3&382.'
%#8$#%%1$#8'"#A'I"+7%I"+$6-'S>G(5T)'G7%'6"IB"$8#'=1$#8-'+38%+7%1'+7%'4%A%1"&'
830%1#I%#+.'&%"A$#8'63IB"#$%-.'43<#A"+$3#-.'#3+a431aB13F+-.'"#A'-6$%#6%'"#A'%#8$#%%1$#8'
-36$%+$%-'+3'?31,'?$+7'23<#8'B%3B&%'"613--'+7%'63<#+12'+3'"67$%0%'+7%'43&&3?$#8'83"&-W

'''''f'''R#61%"-%'>G(5'&$+%1"62'-3'+7"+'"&&'-+<A%#+-'6"#'&%"1#'A%%B&2'"#A'+7$#,'61$+$6"&&2'$#'
>G(5'-<=c%6+'"1%"-

'''''f'''530%'*I%1$6"#'-+<A%#+-'413I'+7%'I$AA&%'34'+7%'B"6,'$#+%1#"+$3#"&&2'+3'+7%'+3B'$#'+7%'
#%P+'A%6"A%

'''''f'''(PB"#A'>G(5'%A<6"+$3#'"#A'6"1%%1'3BB31+<#$+$%-'431'<#A%11%B1%-%#+%A'813<B-.'
$#6&<A$#8'8$1&-'"#A'?3I%#)

G%67#3&382'$-'61$+$6"&'+3'"AA1%--$#8'%"67'34'+7%-%'#%%A-)

C%'"1%'8<$A%A'$#'+7%-%'"#A'3+7%1'%A<6"+$3#'$#$+$"+$0%-'=2'>%61%+"12'!<#6"#b-'63#0$6+$3#'
+7"+'?%'#%%A'1%03&<+$3#"12'+1"#-431I"+$3#.'#3+'%03&<+$3#"12'+$#,%1$#8.'"#A'?%',#3?'+7"+'
+1"#-431I"+$3#'6"##3+'=%'"67$%0%A'+713<87'3<+A"+%A'1%431I'-+1"+%8$%-'+7"+'+",%'A%6"A%-'+3'
<#43&A)

C%'I<-+'=%'6&%"1'"=3<+'+7%'3<+63I%-'?%'-%%,)'C%'I<-+'1%A%-$8#'B136%--%-.'B<+'+7%I'$#'
B&"6%.'"#A'63#-+"#+&2'%0"&<"+%'+7%I'431'%44%6+$0%#%--.'%4F6$%#62.'"#A'l%P$=$&$+2)'C%'I<-+'
I3#$+31'"#A'I%"-<1%'3<1'B%1431I"#6%'+3'$IB130%'&%"1#$#8'3<+63I%-'?7$&%'I"#"8$#8'63-+-)'
C%'I<-+'73&A'3<1-%&0%-'"663<#+"=&%)

C%'"&-3'I<-+'"BB&2'+7%'"A0"#6%A'+%67#3&382'"0"$&"=&%'$#'3<1'A"$&2'&$0%-'+3'-+<A%#+'&%"1#$#8'
"#A'+3'3<1'%#+$1%'%A<6"+$3#'-2-+%I'$#'$##30"+$0%'?"2-'+7"+'$IB130%'A%-$8#-.'"66%&%1"+%'
"A3B+$3#.'"#A'I%"-<1%'3<+63I%-)

*=30%'"&&.'?%'I<-+'"66%B+'+7"+'?%'A3'#3+'7"0%'+7%'&<P<12'34'+$I%)'C%'I<-+'"6+'#3?'"#A'
63II$+'+3'F#%a+<#$#8'"#A'I$A63<1-%'6311%6+$3#-'"-'?%'83)'C%'I<-+'&%"1#'413I'3+7%1',$#A-'
34'%#+%1B1$-%-'+7"+'7"0%'<-%A'+%67#3&382'+3'$IB130%'3<+63I%-'"#A'$#61%"-%'B13A<6+$0$+2)
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Drivers of Change
G7%'!%B"1+I%#+'34'(A<6"+$3#b-'A%6$-$3#-'"#A'"6+$3#-'k'"#A'+73-%'34'+7%'%#+$1%'%A<6"+$3#'
-2-+%I'"#A'$+-'-+",%73&A%1-'+713<873<+'+7%'/#$+%A'>+"+%-'k'I<-+'=%'8<$A%A'=2'+7%'?31&A'
?%'&$0%'$#.'?7$67'A%I"#A-'+7"+'?%'+7$#,'A$44%1%#+&2'"=3<+'%A<6"+$3#)'G%67#3&382'"#A'+7%'
R#+%1#%+'7"0%'43-+%1%A'"#'$#61%"-$#8&2'63IB%+$+$0%'"#A'$#+%1A%B%#A%#+'8&3="&'%63#3I2'"#A'
+1"#-431I%A'#%"1&2'%0%12'"-B%6+'34'3<1'A"$&2'&$0%-'k'73?'?%'?31,p'B&"2p'$#+%1"6+'?$+7'4"I$&2.'
41$%#A-.'"#A'63II<#$+$%-p'"#A'&%"1#'#%?'+7$#8-)

G7%'63#+%P+'34'8&3="&'$#+%1A%B%#A%#6%'$-'%-B%6$"&&2'$IB31+"#+'431'+7$-'8%#%1"+$3#'34'
-+<A%#+-'=%6"<-%'I"#2'34'+3A"2b-'67"&&%#8%-'?$&&'=%'-3&0%A'3#&2'=2'$#A$0$A<"&-'"#A'#"+$3#-'
?31,$#8'+38%+7%1)'G7%'&%"A%1-7$B'34'+7%'/#$+%A'>+"+%-'$#'+7%'?31&A'A%B%#A-'3#'%A<6"+$#8'
"'8%#%1"+$3#'34'23<#8'B%3B&%'?73'"1%'6"B"=&%'34'#"0$8"+$#8'"#'$#+%1A%B%#A%#+'?31&A'"#A'
63&&"=31"+$#8'"613--'=31A%1-'"#A'6<&+<1%-'+3'"AA1%--'+3A"2b-'81%"+'B13=&%I-)

*#3+7%1'$IB31+"#+'63#+%P+'$-'+7%'813?$#8'A$-B"1$+2'=%+?%%#'-+<A%#+-b'%PB%1$%#6%-'$#'"#A'
3<+'34'-6733&)'>+<A%#+-'<-%'63IB<+%1-.'I3=$&%'A%0$6%-.'"#A'+7%'R#+%1#%+'+3'61%"+%'+7%$1'3?#'
%#8"8$#8'&%"1#$#8'%PB%1$%#6%-'3<+-$A%'-6733&'"#A'"4+%1'-6733&'73<1-'k'%PB%1$%#6%-'+7"+'+33'
34+%#'"1%'1"A$6"&&2'A$44%1%#+'413I'?7"+'+7%2'"1%'%PB3-%A'+3'$#'-6733&)'E<1'&%"A%1-7$B'$#'+7%'
?31&A'A%B%#A-'3#'%A<6"+$#8'"'8%#%1"+$3#'34'23<#8'B%3B&%'?73',#3?'73?'+3'<-%'+%67#3&382'
+3'&%"1#'=3+7'431I"&&2'"#A'$#431I"&&2)

G%67#3&382'$+-%&4'$-'"#'$IB31+"#+'A1$0%1'34'67"#8%)'@3#+%IB31"12'+%67#3&382'344%1-'
<#B1%6%A%#+%A'B%1431I"#6%.'"A"B+"=$&$+2.'"#A'63-+'%44%6+$0%#%--)

G%67#3&382'6"#'%#"=&%'+1"#-431I$#8'%A<6"+$3#'=<+'3#&2'$4'?%'63II$+'+3'+7%'67"#8%'+7"+'$+'?$&&'
=1$#8'+3'3<1'%A<6"+$3#'-2-+%I)'H31'%P"IB&%.'-+<A%#+-'63I%'+3'-6733&'?$+7'I3=$&%'A%0$6%-'
+7"+'&%+'+7%I'6"112'+7%'R#+%1#%+'$#'+7%$1'B36,%+-'"#A'-%"167'+7%'?%='431'+7%'"#-?%1-'+3'+%-+'
d<%-+$3#-)'R-'+7$-'67%"+$#8.'31'?$+7'-<67'<=$d<$+3<-'"66%--'+3'$#431I"+$3#'$-'$+'+$I%'+3'67"#8%'
?7"+'"#A'73?'?%'+%"67q'>$I$&"1&2.'A3'?%'$8#31%'+7%'$#431I"&'&%"1#$#8'%#"=&%A'=2'+%67#3&382'
3<+-$A%'-6733&.'31'A3'?%'61%"+%'%d<"&&2'%#8"8$#8'"#A'1%&%0"#+'%PB%1$%#6%-'$#-$A%'-6733&'
"#A'=&%#A'+7%'+?3q

C%',#3?'413I'3<1'1"#,$#8-'$#'+7%'?31&A'$#'+%1I-'34'"6"A%I$6'"67$%0%I%#+'"#A'81"A<"+$3#'
1"+%-'+7"+'?7"+'?%'7"0%'=%%#'A3$#8'+3'F&&'3<1'%A<6"+$3#'B$B%&$#%'"#A'%#-<1%'+7"+'-+<A%#+-'
81"A<"+%'$-'#3+'?31,$#8)'K%++$#8'-+<A%#+-'+3'-+"2'$#'-6733&'$-'61<6$"&.'"#A'%d<$BB$#8'+7%I'
?$+7'+7%'-,$&&-'+7%2'#%%A'+3'&%"1#'+3'=%'-<66%--4<&'+713<873<+'+7%$1'&$0%-'$-'%d<"&&2'$IB31+"#+)

G7%'%--%#+$"&'d<%-+$3#'4"6$#8'<-'"-'?%'+1"#-431I'+7%'/)>)'%A<6"+$3#'-2-+%I'$-'+7$-W''
C7"+'-73<&A'&%"1#$#8'$#'+7%'XV-+'6%#+<12'&33,'&$,%q'
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Learning Powered by Technology
:<$&A$#8'3#'+7%'1%B31+'34'"'+%67#$6"&'?31,$#8'813<B'34'&%"A$#8'1%-%"167%1-'"#A'B1"6+$+$3#%1-'
"#A'3#'$#B<+'1%6%$0%A'413I'I"#2'1%-B%6+%A'%A<6"+$3#'&%"A%1-'"#A'+7%'B<=&$6.'+7$-'M"+$3#"&'
(A<6"+$3#'G%67#3&382';&"#'+"6,&%-'+7$-'"#A'3+7%1'$IB31+"#+'d<%-+$3#-)'G7%'B&"#'B1%-%#+-'
83"&-.'1%63II%#A"+$3#-.'"#A'"6+$3#-'431'"'I3A%&'34'XV-+'6%#+<12'&%"1#$#8'$#431I%A'=2'+7%'
&%"1#$#8'-6$%#6%-'"#A'B3?%1%A'=2'+%67#3&382)'*A0"#6%-'$#'+7%'&%"1#$#8'-6$%#6%-'8$0%'<-'
0"&<"=&%'$#-$87+-'$#+3'73?'B%3B&%'&%"1#)'G%67#3&382'$##30"+$3#-'8$0%'<-'+7%'"=$&$+2'+3'"6+'3#'
+7%-%'$#-$87+-'"-'#%0%1'=%431%)

E<1'B&"#'$-'="-%A'3#'+7%'43&&3?$#8'"--<IB+$3#-W

'''''f'''5<67'34'+7%'4"$&<1%'34'3<1'%A<6"+$3#'-2-+%I'-+%I-'413I'"'4"$&<1%'+3'%#8"8%'-+<A%#+-)

'''''f'''C7"+'-+<A%#+-'#%%A'+3'&%"1#'"#A'?7"+'?%',#3?'"=3<+'73?'+7%2'&%"1#'7"0%'67"#8%A'
"#A'+7%1%431%'+7%'&%"1#$#8'%PB%1$%#6%-'?%'B130$A%'-73<&A'67"#8%)

'''''f'''D3?'?%'"--%--'&%"1#$#8'436<-%-'+33'I<67'3#'?7"+'7"-'=%%#'&%"1#%A'"4+%1'+7%'4"6+'"#A'
#3+'%#3<87'3#'$IB130$#8'&%"1#$#8'$#'+7%'I3I%#+)

'''''f'''C%'I$--'"'7<8%'3BB31+<#$+2'+3'$IB130%'3<1'%#+$1%'%A<6"+$3#'-2-+%I'?7%#'?%'8"+7%1'
-+<A%#+a&%"1#$#8'A"+"'$#'-$&3-'"#A'4"$&'+3'$#+%81"+%'$+'"#A'I",%'$+'=13"A&2'"0"$&"=&%'+3'
A%6$-$3#aI",%1-'"+'"&&'&%0%&-'34'3<1'%A<6"+$3#'-2-+%I'k'$#A$0$A<"&'%A<6"+31-.'-6733&-.'
A$-+1$6+-.'-+"+%-.'"#A'+7%'4%A%1"&'830%1#I%#+)

'''''f'''J%"1#$#8'A%B%#A-'3#'%44%6+$0%'+%"67$#8.'"#A'?%'#%%A'+3'%PB"#A'3<1'0$%?'34'+%"67$#8'
+3'$#6&<A%'%P+%#A%A'+%"I-'34'%A<6"+31-'?$+7'A$44%1%#+'13&%-'?73'63&&"=31"+%'"613--'+$I%'
"#A'A$-+"#6%'"#A'<-%'+%67#3&382'1%-3<16%-'"#A'+33&-'+7"+'6"#'"<8I%#+'7<I"#'+"&%#+)

'''''f'''5",$#8'%#8"8$#8'&%"1#$#8'%PB%1$%#6%-'"#A'1%-3<16%-'"0"$&"=&%'+3'"&&'&%"1#%1-'
"#2+$I%'"#A'"#2?7%1%'?$&&'1%d<$1%'-+"+%a34a+7%a"1+'+%67#3&382'"#A'-B%6$"&$L%A'B%3B&%.'
B136%--%-.'"#A'+33&-)

'''''f'''(A<6"+$3#'6"#'&%"1#'I<67'413I'$#A<-+12'"=3<+'&%0%1"8$#8'+%67#3&382'+3'63#+$#<3<-&2'
$IB130%'&%"1#$#8'3<+63I%-'?7$&%'$#61%"-$#8'+7%'B13A<6+$0$+2'34'3<1'%A<6"+$3#'-2-+%I'"+'
"&&'&%0%&-)

'''''f'''9<-+'"-'$#'7%"&+7.'%#%182.'"#A'A%4%#-%.'+7%'4%A%1"&'830%1#I%#+'7"-'"#'$IB31+"#+'
13&%'+3'B&"2'$#'4<#A$#8'"#A'6331A$#"+$#8'-3I%'34'+7%'I31%'4"1a1%"67$#8'1%-%"167'"#A'
A%0%&3BI%#+'67"&&%#8%-'"--36$"+%A'?$+7'&%0%1"8$#8'+%67#3&382'$#'%A<6"+$3#)

9<-+'"-'+%67#3&382'$-'"+'+7%'631%'34'0$1+<"&&2'%0%12'"-B%6+'34'3<1'A"$&2'&$0%-'"#A'?31,.'$+'$-'
6%#+1"&'+3'$IB&%I%#+$#8'+7%'I3A%&'34'XV-+'6%#+<12'&%"1#$#8'$#'+7$-'B&"#)

G7%'I3A%&'A%B%#A-'3#'+%67#3&382'+3'B130$A%'%#8"8$#8'"#A'B3?%14<&'&%"1#$#8'63#+%#+.'
1%-3<16%-.'"#A'%PB%1$%#6%-'"#A'"--%--I%#+'-2-+%I-'+7"+'I%"-<1%'-+<A%#+'"67$%0%I%#+'$#'
I31%'63IB&%+%.'"<+7%#+$6'"#A'I%"#$#84<&'?"2-)'G%67#3&382a="-%A'&%"1#$#8'"#A'"--%--I%#+'
-2-+%I-'?$&&'=%'B$03+"&'$#'$IB130$#8'-+<A%#+'&%"1#$#8'"#A'8%#%1"+$#8'A"+"'+7"+'6"#'=%'<-%A'+3'
63#+$#<3<-&2'$IB130%'+7%'%A<6"+$3#'-2-+%I'"+'"&&'&%0%&-)'G7%'I3A%&'A%B%#A-'3#'+%67#3&382'
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+3'%P%6<+%'63&&"=31"+$0%'+%"67$#8'-+1"+%8$%-'63I=$#%A'?$+7'B134%--$3#"&'&%"1#$#8'-+1"+%8$%-'
+7"+'=%++%1'B1%B"1%'"#A'%#7"#6%'%A<6"+31-b'63IB%+%#6$%-'"#A'%PB%1+$-%'30%1'+7%'63<1-%'34'
+7%$1'6"1%%1-)

G7%'I3A%&'"&-3'A%B%#A-'3#'%0%12'-+<A%#+'"#A'%A<6"+31'7"0$#8'R#+%1#%+'"66%--'A%0$6%-'
"#A'=13"A="#A'R#+%1#%+'63##%6+$3#-'"#A'%0%12'-+<A%#+'"#A'%A<6"+31'=%$#8'63I431+"=&%'
<-$#8'+7%I)'R+'A%B%#A-'3#'+%67#3&382'+3'1%A%-$8#'"#A'$IB&%I%#+'B136%--%-'+3'B13A<6%'
=%++%1'3<+63I%-'?7$&%'"67$%0$#8'%0%1a7$87%1'&%0%&-'34'B13A<6+$0$+2'"#A'%4F6$%#62'"613--'+7%'
%A<6"+$3#'-2-+%I)

Collaboration and Investment for Success
G1"#-431I$#8'/)>)'%A<6"+$3#'$-'#3'-I"&&'+"-,.'"#A'"663IB&$-7$#8'$+'?$&&'+",%'&%"A%1-7$B'"+'"&&'
&%0%&-'34'3<1'%A<6"+$3#'-2-+%I'k'-+"+%-.'A$-+1$6+-.'-6733&-.'"#A'+7%'4%A%1"&'830%1#I%#+'k'"-'
?%&&'"-'B"1+#%1-7$B-'?$+7'7$87%1'%A<6"+$3#'$#-+$+<+$3#-.'B1$0"+%'%#+%1B1$-%-.'"#A'#3+a431aB13F+'
%#+$+$%-)

R#'+7%'/#$+%A'>+"+%-'%A<6"+$3#'$-'B1$I"1$&2'"'-+"+%'"#A'&36"&'1%-B3#-$=$&$+2)'>+"+%'"#A'&36"&'
B<=&$6'%A<6"+$3#'$#-+$+<+$3#-'I<-+'%#-<1%'%d<$+"=&%'"66%--'+3'&%"1#$#8'%PB%1$%#6%-'431'"&&'
-+<A%#+-'"#A'%-B%6$"&&2'-+<A%#+-'$#'<#A%1-%10%A'B3B<&"+$3#-'k'&3?a$#63I%'"#A'I$#31$+2'
-+<A%#+-.'-+<A%#+-'?$+7'A$-"=$&$+$%-.'(#8&$-7'&"#8<"8%'&%"1#%1-.'B1%-6733&a"8%A'67$&A1%#.'
"#A'3+7%1-)'>+"+%-'"#A'A$-+1$6+-'#%%A'+3'=<$&A'6"B"6$+2'431'+1"#-431I"+$3#)'G7%'!%B"1+I%#+'
34'(A<6"+$3#'7"-'"'13&%'$#'$A%#+$42$#8'%44%6+$0%'-+1"+%8$%-'"#A'$IB&%I%#+"+$3#'B1"6+$6%-p'
%#63<1"8$#8.'B13I3+$#8.'"#A'"6+$0%&2'-<BB31+$#8'$##30"+$3#'$#'-+"+%-'"#A'A$-+1$6+-p'"#A'
#<1+<1$#8'63&&"=31"+$3#-'+7"+'7%&B'-+"+%-'"#A'A$-+1$6+-'&%0%1"8%'1%-3<16%-'-3'+7%'=%-+'$A%"-'
6"#'=%'-6"&%A'<B)

:<$&A$#8'6"B"6$+2'431'+1"#-431I"+$3#'"&-3'?$&&'1%d<$1%'$#0%-+I%#+)':<+'?%'I<-+'1%-3&0%'+3'
-B%#A'$#0%-+I%#+'A3&&"1-'I31%'?$-%&2.'?$+7'6&%"1'%PB%6+"+$3#-'"=3<+'?7"+'?%'%PB%6+'$#'+%1I-'
34'&%"1#$#8'3<+63I%-'"#A'B136%--'$IB130%I%#+-)'

*67$%0%I%#+'34'+7%'0$-$3#'-%+'431+7'$#'+7$-'B&"#'?$&&'1%&2'3#'+7%'=13"A="#A'$#$+$"+$0%-'34'
+7%'*I%1$6"#'Q%630%12'"#A'Q%$#0%-+I%#+'*6+'34'XeeY.'?7$67'"1%'$#+%#A%A'+3'"66%&%1"+%'
A%B&32I%#+'34'R#+%1#%+'-%10$6%-'$#'<#-%10%A.'<#A%1-%10%A.'"#A'1<1"&'"1%"-'"#A'+3'-+1"+%8$6'
$#-+$+<+$3#-'+7"+'"1%'&$,%&2'+3'61%"+%'c3=-'31'B130$A%'-$8#$F6"#+'B<=&$6'=%#%F+-)'G7%-%'"1%'+7%'
:13"A="#A'G%67#3&382'EBB31+<#$+$%-';1381"I'S:GE;T'34'+7%'!%B"1+I%#+'34'@3II%16%b-'
M"+$3#"&'G%&%63II<#$6"+$3#-'"#A'R#431I"+$3#'*AI$#$-+1"+$3#'SMGR*T.'+7%'Q<1"&'!%0%&3BI%#+'
:13"A="#A';1381"I'S:EG;T'34'+7%'!%B"1+I%#+'34'*81$6<&+<1%b-'/>!*'Q<1"&'/+$&$+2'>%10$6%-'
SQ/>T.'"#A'"'613--a"8%#62'M"+$3#"&':13"A="#A';&"#'+7"+'$-'=%$#8'A%0%&3B%A'=2'+7%'H%A%1"&'
@3II<#$6"+$3#-'@3II$--$3#'SH@@T)

G7$-'B&"#'"&-3'A1"?-'8<$A"#6%'"#A'$#-B$1"+$3#'413I'+7%'1%B31+'34'+7%'M"+$3#"&'>6$%#6%'
H3<#A"+$3#'SM>HT'G"-,'H316%'3#'@2=%1&%"1#$#8.'mH3-+%1$#8'J%"1#$#8'$#'+7%'M%+?31,%A'
C31&AW'G7%'@2=%1&%"1#$#8'@7"&&%#8%'"#A'EBB31+<#$+2.n'B<=&$-7%A'$#'9<#%'Xee_)
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G7$-'B&"#'?$&&'=%'=%-+'-%10%A'$4'B3-+-%63#A"12'%A<6"+$3#'$#-+$+<+$3#-'k'63II<#$+2'63&&%8%-.'
"#A'43<1a2%"1'63&&%8%-'"#A'<#$0%1-$+$%-'k'B"1+#%1'?$+7'OaVX'-6733&-'+3'1%I30%'="11$%1-'+3'
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1%63II%#A%A'$#'+7$-'B&"#)

(A<6"+$3#'7"-'&3#8'1%&$%A'3#'+7%'63#+1$=<+$3#-'34'318"#$L"+$3#-'$#'=3+7'+7%'B1$0"+%'"#A'#3+a
431aB13F+'-%6+31-.'"#A'+7$-'?$&&'#3+'67"#8%)

*-'?%'%#+%1'+7%'-%63#A'A%6"A%'34'+7%'XV-+'6%#+<12.'+7%1%'7"-'#%0%1'=%%#'"'I31%'B1%--$#8'
#%%A'+3'+1"#-431I'*I%1$6"#'%A<6"+$3#'"#A'+7%1%'?$&&'#%0%1'=%'"'=%++%1'+$I%'+3'"6+)'R#',%%B$#8'
?$+7'+7%'"BB13B1$"+%'13&%'34'+7%'4%A%1"&'830%1#I%#+.'+7$-'M"+$3#"&'(A<6"+$3#'G%67#3&382';&"#'
$-'#3+'"'B1%-61$B+$3#'=<+'1"+7%1'"'63II3#'A%F#$+$3#'"#A'"'F0%a2%"1'"6+$3#'B&"#'+7"+'1%-B3#A-'
+3'"#'<18%#+'#"+$3#"&'B1$31$+2'"#A'"'813?$#8'<#A%1-+"#A$#8'34'?7"+'+7%'/#$+%A'>+"+%-'#%%A-'
+3'A3'+3'1%I"$#'63IB%+$+$0%'$#'"'8&3="&'%63#3I2)
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Learning:  
A Model for the 21st Century

W&3(X$G(($(#31/#1,$84(($"3?#$#/5354/5$3/'$#%7&8#14/5$(#31/4/5$#97#14#/.#,$6&-"$4/$3/'$
&0-,4'#$&)$,."&&($-"3-$71#731#$-"#%$-&$6#$3.-4?#<$.1#3-4?#<$;/&8(#'5#36(#<$3/'$#-"4.3($
731-4.473/-,$4/$&01$5(&63((2$/#-8&1;#'$,&.4#-2:

E<1'%A<6"+$3#'-2-+%I'+3A"2'-<BB31+-'&%"1#$#8'I3-+&2'$#'6&"--133I-'"#A'413I'+%P+=33,-'
"#A'A%B%#A-'3#'+7%'1%&"+$3#-7$B'=%+?%%#'$#A$0$A<"&'%A<6"+31-'"#A'+7%$1'-+<A%#+-)'G7%'13&%'
+%67#3&382'B&"2-'$#'+7%'#"+$3#b-'6&"--133I-'0"1$%-'A1"I"+$6"&&2'A%B%#A$#8'3#'+7%'4<#A$#8'
B1$31$+$%-'34'-+"+%-.'A$-+1$6+-.'"#A'-6733&-'"#A'$#A$0$A<"&'%A<6"+31-b'<#A%1-+"#A$#8'34'73?'+3'
&%0%1"8%'$+'$#'&%"1#$#8'$#'I%"#$#84<&'?"2-)

5%"#?7$&%.'I"#2'-+<A%#+-b'&$0%-'3<+-$A%'-6733&'"1%'F&&%A'?$+7'+%67#3&382'+7"+'8$0%-'+7%I''
I3=$&%'"66%--'+3'$#431I"+$3#'"#A'1%-3<16%-'Xjo^.'%#"=&%-'+7%I'+3'61%"+%'I<&+$I%A$"'63#+%#+'
"#A'-7"1%'$+'?$+7'+7%'?31&A.'"#A'"&&3?-'+7%I'+3'B"1+$6$B"+%'$#'3#&$#%'-36$"&'#%+?31,-'"#A'
63II<#$+$%-'?7%1%'B%3B&%'413I'"&&'30%1'+7%'?31&A'-7"1%'$A%"-.'63&&"=31"+%.'"#A'&%"1#'#%?'
+7$#8-)'*6631A$#8'+3'"'#"+$3#"&'-<10%2'=2'+7%'O"$-%1'H"I$&2'H3<#A"+$3#.'_a'+3'V_a2%"1a3&A-'
+3A"2'A%03+%'"#'"0%1"8%'34'^'73<1-.'[_'I$#<+%-'+3'<-$#8'%#+%1+"$#I%#+'I%A$"'$#'"'+2B$6"&'
A"2'k'I31%'+7"#'Z['73<1-'"'?%%,'SO"$-%1'H"I$&2'H3<#A"+$3#.'XeeYT)'G7%'3BB31+<#$+$%-.'
"66%--.'"#A'$#431I"+$3#'"1%'&$I$+&%--.'=31A%1&%--.'"#A'$#-+"#+"#%3<-)

G%67#3&382'=1$#8-'-$I$&"1'3BB31+<#$+$%-'+3'B134%--$3#"&-'$#'I"#2'F%&A-)';72-$6$"#-'
<-%'I3=$&%'R#+%1#%+'"66%--'A%0$6%-'+3'A3?#&3"A'ra1"2-'"#A'+%-+'1%-<&+-'31'+3'"66%--'
-B%6$"&$L%A'"BB&$6"+$3#-'-<67'"-'I%A$6$#%'A3-"8%'6"&6<&"+31-)'("1+7d<",%'8%3&38$-+-'
$#-+"&&'<#A%1813<#A'-%#-31-'"&3#8'4"<&+'&$#%-.'I3#$+31'+7%I'1%I3+%&2.'"#A'+$%'+7%I'$#+3'%"1&2'
?"1#$#8'-2-+%I-'+7"+'-$8#"&'+7%'"BB13"67'34'-%$-I$6'?"0%-)'H$&II",%1-'<-%'%0%12A"2'
63IB<+%1-'"#A'"4431A"=&%'-34+?"1%'431'%0%12'B7"-%'34'+7%'F&II",$#8'B136%--'k'413I'%A$+$#8'
"#A'-B%6$"&'%44%6+-'+3'I<-$6'"#A'-3<#A'I$P$#8)'G%67#3&382'A3I$#"+%-'+7%'?31,B&"6%-'34'
I3-+'B134%--$3#"&-'"#A'I"#"8%1-'$#'=<-$#%--.'?7%1%'?31,$#8'$#'A$-+1$=<+%A'+%"I-'+7"+'#%%A'
+3'63II<#$6"+%'"#A'63&&"=31"+%'$-'+7%'#31I)

G7%'67"&&%#8%'431'3<1'%A<6"+$3#'-2-+%I'$-'+3'&%0%1"8%'+%67#3&382'+3'61%"+%'1%&%0"#+'&%"1#$#8'
%PB%1$%#6%-'+7"+'I$1131'-+<A%#+-b'A"$&2'&$0%-'"#A'+7%'1%"&$+2'34'+7%$1'4<+<1%-)'C%'&$0%'$#'"'7$87&2'
I3=$&%.'8&3="&&2'63##%6+%A'-36$%+2'$#'?7$67'23<#8'*I%1$6"#-'?$&&'7"0%'I31%'c3=-'"#A'I31%'
6"1%%1-'$#'+7%$1'&$4%+$I%-'+7"#'+7%$1'B"1%#+-)'J%"1#$#8'6"#'#3'&3#8%1'=%'63#F#%A'+3'+7%'2%"1-'
?%'-B%#A'$#'-6733&'31'+7%'73<1-'?%'-B%#A'$#'+7%'6&"--133IW'R+'I<-+'=%'&$4%a&3#8.'&$4%a?$A%.'
"#A'"0"$&"=&%'3#'A%I"#A'S:1"#-431A'%+'"&).'Xee\T)



10 Transforming American Education:  Learning Powered by Technology
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I<-+'67"#8%'?7"+'"#A'73?'?%'+%"67'+3'I"+67'?7"+'B%3B&%'#%%A'+3',#3?.'73?'+7%2'&%"1#.'
"#A'?7%1%'"#A'?7%#'+7%2'&%"1#'"#A'67"#8%'3<1'B%16%B+$3#'34'?73'#%%A-'+3'&%"1#)'C%'I<-+'
=1$#8'XV-+'6%#+<12'+%67#3&382'$#+3'&%"1#$#8'$#'I%"#$#84<&'?"2-'+3'%#8"8%.'I3+$0"+%.'"#A'
$#-B$1%'&%"1#%1-'34'"&&'"8%-'+3'"67$%0%)

G7%'67"&&%#8$#8'"#A'1"B$A&2'67"#8$#8'A%I"#A-'34'3<1'8&3="&'%63#3I2'+%&&'<-'?7"+'B%3B&%'
#%%A'+3',#3?'"#A'?73'#%%A-'+3'&%"1#)'*A0"#6%-'$#'&%"1#$#8'-6$%#6%-'-73?'<-'73?'B%3B&%'
&%"1#)'G%67#3&382'I",%-'$+'B3--$=&%'431'<-'+3'"6+'3#'+7$-',#3?&%A8%'"#A'<#A%1-+"#A$#8)

What 21st Century Learning Should Look Like
H$8<1%'V'A%B$6+-'"'I3A%&'34'XV-+'6%#+<12'&%"1#$#8'B3?%1%A'=2'+%67#3&382)'R#'63#+1"-+'+3'
+1"A$+$3#"&'6&"--133I'$#-+1<6+$3#.'?7$67'34+%#'63#-$-+-'34'"'-$#8&%'%A<6"+31'+1"#-I$++$#8'+7%'
-"I%'$#431I"+$3#'+3'"&&'&%"1#%1-'$#'+7%'-"I%'?"2.'+7%'I3A%&'B<+-'-+<A%#+-'"+'+7%'6%#+%1'
"#A'%IB3?%1-'+7%I'+3'+",%'63#+13&'34'+7%$1'3?#'&%"1#$#8'=2'B130$A$#8'l%P$=$&$+2'3#'-%0%1"&'
A$I%#-$3#-)'*'631%'-%+'34'-+"#A"1A-a="-%A'63#6%B+-'"#A'63IB%+%#6$%-'431I'+7%'="-$-'34'
?7"+'"&&'-+<A%#+-'-73<&A'&%"1#.'=<+'=%23#A'+7"+'-+<A%#+-'"#A'%A<6"+31-'7"0%'3B+$3#-'431'
%#8"8$#8'$#'&%"1#$#8W'&"18%'813<B-.'-I"&&'813<B-.'"#A'?31,'+"$&31%A'+3'$#A$0$A<"&'83"&-.'
#%%A-.'"#A'$#+%1%-+-)
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Figure 1. A Model of Learning

G7$-'$I"8%'$-'&$6%#-%A'<#A%1'"'@1%"+$0%'@3II3#-'*++1$=<+$3#aM3#63II%16$"&a>7"1%'*&$,%'[)e'/#$+%A'>+"+%-'J$6%#-%)

http://creativecommons.org/licenses/by-sa/3.0/us/
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-%+'34'&%"1#$#8'1%-3<16%-'+7"#'$-'"0"$&"=&%'$#'6&"--133I-'"#A'
63##%6+$3#-'+3'"'?$A%1'"#A'I31%'l%P$=&%'-%+'34'm%A<6"+31-.n'
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S>%%'-$A%="1'431'A%F#$+$3#-'34'$#A$0$A<"&$L%A.'A$44%1%#+$"+%A.'"#A'
B%1-3#"&$L%A'&%"1#$#8)T

*#'%P"IB&%'34'$#A$0$A<"&$L%A'"#A'A$44%1%#+$"+%A'&%"1#$#8'6"#'=%'
43<#A'$#'M%?'N31,'@$+2b-'>6733&'34'E#%'B$&3+.'"'XeeY'-<II%1'
B1381"I'+7"+'"&&3?%A'-+<A%#+-'&%"1#$#8'I"+7%I"+$6-'+3'&%"1#'"+'
+7%$1'3?#'B"6%'"#A'$#'"'0"1$%+2'34'?"2-)'E#'+7%'="-$-'34'$+-'$#$+$"&'
-<66%--.'+7%'>6733&'34'E#%'63#6%B+'?$&&'=%'%PB"#A%A'+713<873<+'
XeVe'"#A'XeVV)'

;%1-3#"&$L%A'&%"1#$#8'-<BB31+-'-+<A%#+'&%"1#$#8'$#'"1%"-'34'
B"1+$6<&"1'$#+%1%-+'+3'+7%I)'H31'%P"IB&%.'"'-+<A%#+'?73'&%"1#-'
Q<--$"#'+3'1%"A'+7%'?31,-'34'!3-+3%0-,2'$#'+7%$1'31$8$#"&'431I'"#A'
"#3+7%1'?73'31A%1-'"'-<18$6"&',$+'3#'%:"2'+3'B1"6+$6%'-<+<1%-'3#'
31"#8%-'"1%'&%"1#$#8'+7$#8-'?%'?3<&A'#%0%1'"-,'"&&'-+<A%#+-'+3'A3)'
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3B+$3#-'$-'?31,$#8'?$+7'3+7%1-'$#'B13c%6+a="-%A'&%"1#$#8'=<$&+'"13<#A'
67"&&%#8%-'?$+7'1%"&a?31&A'1%&%0"#6%)'C%&&aA%-$8#%A'B13c%6+-'7%&B'
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-<BB31+'+7%'A%0%&3BI%#+'34'I31%'-B%6$"&$L%A'"A"B+$0%'%PB%1+$-%'
+7"+'6"#'=%'"BB&$%A'$#'3+7%1'"1%"-'SG1$&&$#8']'H"A%&.'XeeYT)'

G%67#3&382'"&-3'8$0%-'-+<A%#+-'3BB31+<#$+$%-'431'+",$#8'3?#%1-7$B'34'+7%$1'&%"1#$#8)'>+<A%#+a
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!"#$%$#&'($)'3$0"$1#)#1,$-&$4/,-10.-4&/$-"3-$4,$
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-&74.,$-"#2$/##'$%&1#$"#(7$&/:$

1$22*.*"3$'3$0"$1#)#1,$-&$4/,-10.-4&/$-"3-$4,$-34(&1#'$
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What People Need to Learn
(A<6"+$3#'$-'"#'%#+%1B1$-%'+7"+'"-,-W'C7"+b-'?31+7',#3?$#8'"#A'
=%$#8'"=&%'+3'A3q

(A<6"+$3#'%PB%1+-'7"0%'B13B3-%A'"#-?%1-'+3'+7$-'d<%-+$3#.'
"#A'"&+73<87'+7%2'A$44%1'$#'+7%'A%+"$&-'"&&'1%638#$L%'+7"+'?7"+'?%'
#%%A'+3',#3?'83%-'=%23#A'+7%'+1"A$+$3#"&'+71%%'Q-'34'Q%"A$#8.'
bQ$+$#8.'"#A'bQ$+7I%+$6)'C7%+7%1'+7%'A3I"$#'$-'(#8&$-7'&"#8<"8%'
"1+-.'I"+7%I"+$6-.'-6$%#6%-.'-36$"&'-+<A$%-.'7$-+312.'"1+.'31'
I<-$6.'XV-+'6%#+<12'63IB%+%#6$%-'"#A'%PB%1+$-%'-<67'"-'61$+$6"&'
+7$#,$#8.'63IB&%P'B13=&%I'-3&0$#8.'63&&"=31"+$3#.'"#A'I<&+$I%A$"'
63II<#$6"+$3#'-73<&A'=%'?30%#'$#+3'"&&'63#+%#+'"1%"-)

(PB%1+-'"&-3'"81%%'+7"+'B%3B&%'#3'&3#8%1'6"#'&%"1#'%0%12+7$#8'+7%1%'
$-'+3',#3?'$#'"'&$4%+$I%.'"#A'+7%'%63#3I$6'1%"&$+2'$-'+7"+'I3-+'B%3B&%'
?$&&'67"#8%'c3=-'+713<873<+'+7%$1'&$4%+$I%)'G7%1%431%.'?%'#%%A'
"A"B+$0%'&%"1#$#8'-,$&&-'+7"+'=&%#A'63#+%#+',#3?&%A8%'?$+7'+7%'"=$&$+2'
+3'&%"1#'#%?'+7$#8-)'G7$-'1%d<$1%-'A%0%&3B$#8'A%%B'<#A%1-+"#A$#8'
?$+7$#'-B%6$F6'A3I"$#-'"#A'+7%'"=$&$+2'+3'I",%'63##%6+$3#-'+7"+'
6<+'"613--'A3I"$#-'k'&%"1#$#8'"6+$0$+$%-'+7"+'-73<&A'1%B&"6%'+7%'
=13"A'=<+'-7"&&3?'%PB3-<1%'+3'I"#2'+3B$6-'+7"+'$-'+7%'#31I'$#'3<1'
%A<6"+$3#'-2-+%I'+3A"2)'C%'"&-3'#%%A'+3',#3?'73?'+3'<-%'+7%'
-"I%'+%67#3&382'$#'&%"1#$#8'+7"+'B134%--$3#"&-'$#'0"1$3<-''
A$-6$B&$#%-'A3)

;134%--$3#"&-'13<+$#%&2'<-%'?%='1%-3<16%-'"#A'B"1+$6$B"+312'
+%67#3&382'-<67'"-'?$,$-.'=&38-.'"#A'<-%1a8%#%1"+%A'63#+%#+'431'
+7%'1%-%"167.'63&&"=31"+$3#.'"#A'63II<#$6"+$3#'A%I"#A%A'$#'+7%$1'
c3=-)'H31'-+<A%#+-.'+7%-%'+33&-'61%"+%'#%?'&%"1#$#8'"6+$0$+$%-'+7"+'
"&&3?'+7%I'+3'81"BB&%'?$+7'1%"&a?31&A'B13=&%I-.'A%0%&3B'-%"167'
-+1"+%8$%-.'%0"&<"+%'+7%'61%A$=$&$+2'"#A'"<+731$+2'34'?%=-$+%-'"#A'
"<+731-.'"#A'61%"+%'"#A'63II<#$6"+%'?$+7'I<&+$I%A$"'S9%#,$#-.'
XeeYp'J%<.'O$#L%1.'@3$13.']'@"II"6,.'XeejT)'H31'%P"IB&%W

'''''f'''R#'+7%'-+<A2'34'I"+7%I"+$6-.'B134%--$3#"&a&%0%&'$#+%1"6+$0%'
81"B7$#8'"#A'-+"+$-+$6"&'B1381"I-'I",%'63IB&%P'+3B$6-'I31%'
"66%--$=&%'+3'"&&'&%"1#%1-'"#A'7%&B'+7%I'63##%6+'+3'A"+"-%+-'
+7"+'"1%'6<11%#+'"#A'1%&%0"#+'+3'+7%$1'&$0%-)

'''''f'''R#'%"1+7'-6$%#6%-.'63&&%6+$#8'A"+"'?$+7'$#d<$12'+33&-.'"AA$#8'
8%3+"8-'?$+7'K;>'+33&-.'"#A'$#+%1"6+$0%&2'"#"&2L$#8'
0$-<"&$L"+$3#-'34'A"+"'B"++%1#-'+713<87'?%='=13?-%1-'=1$#8'
B134%--$3#"&'-6$%#+$F6'I%+73A-'"#A'+%67#$d<%-'+3'&%"1#%1-'34'"&&'
"8%-'"#A'"=$&$+$%-)

!"#$%$#&'($)$"5,'"#,1$22*.*"3$'3$"5,6*'."$"5,$",
7*8,90.:;/,<4=00(,02,>"*

\014/5$,0%%#1$*QQV<$-"#$]#8$^&1;$T4-2$,."&&($
,2,-#%$.&/'0.-#'$3$-8&>%&/-"$74(&-$-#,-$&)$3$
13'4.3((2$/#8$#'0.3-4&/$.&/.#7-<$-"#$M."&&($&)$
N/#:$T&/'0.-#'$3-$_4''(#$M."&&($+`+$4/$]#8$
^&1;a,$T"4/3-&8/<$-"#$74(&-$71&513%$)&.0,#'$&/$3$
,4/5(#$,06I#.-<$%3-"#%3-4.,<$3/'$3$,4/5(#$513'#$
(#?#($Z,49-"$513'#[:$!"#$]#8$^&1;$T4-2$\#731-%#/-$
&)$b'0.3-4&/$?4#8,$4-$3,$'#%&/,-13-4&/$&)$3$
.&/.#7-$-"3-$4,$#B03((2$377(4.36(#$4/$&-"#1$,06I#.-,$
3/'$513'#,:$

=/,-#3'$&)$&153/4@4/5$-"#$cQ$731-4.473-4/5$,-0'#/-,$
4/-&$.(3,,#,$84-"$&/#$&)$-"#$,."&&(a,$)&01$-#3."#1,$
3,,45/#'$-&$#3."$.(3,,<$-"#$M."&&($&)$N/#$0,#'$
d#946(#$3113/5#%#/-,$&)$,-0'#/-,$3/'$-#3."#1,$
3/'$3$(315#$.&((#.-4&/$&)$3(-#1/3-4?#$832,$)&1$
,-0'#/-,$-&$(#31/$-"#$FF$%3-"#%3-4.,$,;4((,$-"3-$
8#1#$-"#$&6I#.-4?#,$)&1$-"#$71&513%:$!"#$M."&&($
&)$N/#$(#,,&/$63/;$4/.(0'#'$%&1#$-"3/$+<QQQ$
(#,,&/,$.&?#14/5$-"&,#$FF$%3-"#%3-4.,$,;4((,:$
e3-"#1$-"3/$54?4/5$#?#12$,-0'#/-$-"#$,3%#$
.&/-#/-<$-"#$M."&&($&)$N/#$0,#'$'3-3$)1&%$
714&1$3,,#,,%#/-,$-&$4'#/-4)2$8"4."$,;4((,$#3."$
,-0'#/-$,"&0('$8&1;$&/$'014/5$-"#$,0%%#1:$
=/70-,$)1&%$-#3."#1,$3/'$)1&%$,-0'#/-,$71&?4'#'$
4/)&1%3-4&/$36&0-$"&8$#3."$,-0'#/-$(#31/#'$6#,-$
Z)&1$#93%7(#<$P(4;#,$-&$(#31/$-"1&05"$53%#,R$&1$
P(4;#,$-&$(#31/$3(&/#R[:$G$.&%70-#1$3(5&14-"%$0,#'$
4/)&1%3-4&/$36&0-$#3."$,-0'#/-a,$'#%&/,-13-#'$
%3-"#%3-4.,$,;4((,$3/'$"4,$&1$"#1$(#31/4/5$
71#)#1#/.#,$-&$5#/#13-#$4/'4?4'03($P7(32(4,-,R$&)$
3771&7143-#$(#31/4/5$3.-4?4-4#,:$

!"#$,0%%#1$74(&-$4/.(0'#'$)&01$-#3."#1,$8"&,#$#))&1-,$
8#1#$)&.0,#'$&/$(315#>51&07$4/,-10.-4&/<$)&01$-#3."#1>
1#,4'#/-,$Z.&((#5#$,-0'#/-,$,-0'24/5$-&$6#$-#3."#1,[$
8"&$)&.0,#'$&/$,%3((>51&07$4/,-10.-4&/$3/'$&/(4/#$
4/,-10.-4&/3($,077&1-<$3/'$-8&$"45"$,."&&($,-0'#/-,$8"&$
)&.0,#'$&/$-0-&14/5$3/'$-"#$513'4/5$&)$3,,#,,%#/-,:$
!"#$,-3))$%#-$3-$-"#$#/'$&)$#3."$'32$-&$.&((#.-4?#(2$
%&/4-&1$,-0'#/-$51&8-"$3/'$71#731#$)&1$-"#$/#9-$'32a,$
4/,-10.-4&/:

=/$-"4,$%&'#(<$-#."/&(&52$83,$0,#'$-&$'#?#(&7$3$0/4B0#$
(#31/4/5$73-"$)&1$#3."$,-0'#/-$63,#'$&/$3$'3-363,#$&)$
7&,,46(#$(#,,&/,<$84-"$,077&1-4/5$4/,-10.-4&/$&/$.&%%&/$
.&/-#/-$-"3-$83,$6&-"$4/'4?4'03(4@#'$3/'$'4))#1#/-43-#'$
)&1$#3."$,-0'#/-:$!"#$]#8$̂ &1;$T4-2$\#731-%#/-$&)$
b'0.3-4&/$#97#.-,$-"#$M."&&($&)$N/#$71&513%$-&$
&7#13-#$4/$-"1##$%4''(#$,."&&(,$62$-"#$,714/5$&)$*Q+Q$
3/'$4/$*Q$,."&&(,$62$*Q+*:

M&01.#X$M06%4--#'$-&$-"#$]b!O$8#6>,4-#<$#'-#.")0-01#:&15:$
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'''''f'''R#'7$-+312.'31$8$#"&'A36<I%#+-'"0"$&"=&%'+3'7$-+31$"#-'"-'
A$8$+"&'1%-3<16%-'413I'+7%'>I$+7-3#$"#'"#A'3+7%1'$#-+$+<+$3#-'"1%'
"0"$&"=&%'+3'%#8"8%'&%"1#%1-'$#'7$-+31$6"&'+7$#,$#8'"#A'1%"-3#$#8)

*-'+7%-%'%P"IB&%-'$&&<-+1"+%.'+7%'?31&Ab-'$#431I"+$3#'"#A'
-3B7$-+$6"+%A'+33&-'431'<-$#8'$+.'?7$67'"1%'"0"$&"=&%'"#2+$I%'"#A'
"#2?7%1%.'A%I"#A'+7"+'1"+7%1'+7"#'=%$#8'63#+%#+'%PB%1+-'?%'=%'
%PB%1+'&%"1#%1-'$#'"+'&%"-+'+71%%'?"2-W'

'''''f'''*-'-,$&&4<&'"#A'-+1"+%8$6'&%"1#%1-'?73'7"0%'&%"1#%A'73?'+3'
&%"1#'#%?'+7$#8-'"#A'63II<#$6"+%'?7"+'?%'7"0%'&%"1#%A

'''''f'''*-'I3+$0"+%A'"#A'%#8"8%A'&%"1#%1-'?73'$A%#+$42'3<1-%&0%-'"-'
813?$#8'$#'63IB%+%#6%'"#A'?"#+'+3'&%"1#'%0%#'I31%

'''''f'''*-'#%+?31,%A'&%"1#%1-.'?$+7'+7%'"=$&$+2'+3'+"B'%PB%1+$-%'"#2+$I%'
"#A'"#2?7%1%'+7"+'6"#'"A0"#6%'3<1'&%"1#$#8)

*'61<6$"&'-+%B'$#'+1"#-431I$#8'*I%1$6"#'%A<6"+$3#'+3'B13A<6%'%PB%1+'
&%"1#%1-'$-'61%"+$#8.'1%0$-$#8.'"#A'"A3B+$#8'63#+%#+'-+"#A"1A-'"#A'
&%"1#$#8'3=c%6+$0%-'431'"&&'63#+%#+'"1%"-'+7"+'1%l%6+'XV-+'6%#+<12'
%PB%1+$-%'"#A'+7%'B3?%1'34'+%67#3&382'+3'$IB130%'&%"1#$#8)

How People Need to Learn
*A0"#6%-'$#'+7%'&%"1#$#8'-6$%#6%-.'$#6&<A$#8'638#$+$0%'-6$%#6%.'
#%<13-6$%#6%.'%A<6"+$3#.'"#A'-36$"&'-6$%#6%-.'8$0%'<-'81%"+%1'
<#A%1-+"#A$#8'34'+71%%'63##%6+%A'+2B%-'34'7<I"#'&%"1#$#8'k'4"6+<"&'
,#3?&%A8%.'B136%A<1"&',#3?&%A8%.'"#A'I3+$0"+$3#"&'%#8"8%I%#+)'
M%<13-6$%#6%'+%&&-'<-'+7"+'+7%-%'+71%%'A$44%1%#+'+2B%-'34'&%"1#$#8'
"1%'-<BB31+%A'=2'+71%%'A$44%1%#+'=1"$#'-2-+%I-)'S>%%'-$A%="1'3#'
+7%'M%<13-6$%#6%'34'J%"1#$#8)T'>36$"&'-6$%#6%-'1%0%"&'+7"+'7<I"#'
%PB%1+$-%'$#+%81"+%-'"&&'+71%%'+2B%-'34'&%"1#$#8)'G%67#3&382'7"-'
$#61%"-%A'3<1'"=$&$+2'+3'=3+7'-+<A2'"#A'%#7"#6%'73?'B%3B&%'&%"1#'
SM"+$3#"&'Q%-%"167'@3<#6$&.'Xeee.'Xee[.'Xee^.'XeeYp'M"+$3#"&'
>6$%#6%'H3<#A"+$3#.'Xee_=T'"#A'6"#'"<8I%#+'"&&'+71%%'+2B%-'34'
&%"1#$#8)

Factual knowledge

>+<A%#+-'"1%'-<113<#A%A'?$+7'$#431I"+$3#'$#'"'0"1$%+2'34'431I-.'
"#A'-B%6$F6'4%"+<1%-'34'$#431I"+$3#'A%-$8#'"44%6+'73?'"#A'?7%+7%1'
-+<A%#+-'=<$&A'<-"=&%',#3?&%A8%'413I'+7%'$#431I"+$3#'+7%2'
%#63<#+%1)'H31'%P"IB&%.'63IB<+%1-'6"#'1%B&$6"+%'"#A'$#+%81"+%'"'
?$A%'0"1$%+2'34'I%A$"'431'&%"1#$#8'"#A'%A<6"+$3#W'+%P+.'0$A%3oF&I.'

?$"0"',@$##(*,<4=00(;/,A&(3&.'(,B$/30.C,
-.0D*43

=/$+VVf<$8"#/$-"#$=/-#1/#-$83,$I0,-$3114?4/5$
4/$,."&&(,<$,-0'#/-,$3-$J4/&/3$_4''(#$M."&&($
6#53/$-&$0,#$4-$-&$,077&1-$3/'$,"&8.3,#$3$.(3,,$
71&I#.-$36&0-$(&.3($"4,-&12$3/'$-"#$."3/54/5$
'#%&5137"4.,$&)$-"#41$-&8/:$M-0'#/-,$53-"#1#'$
4/)&1%3-4&/$36&0-$-"#41$.&%%0/4-2$62$?4,4-4/5$
(&.3($%0,#0%,<$,#31."4/5$-#9-,<$3/'$4/-#1?4#84/5$
(&.3($1#,4'#/-,:$!"#2$604(-$3$8#6,4-#$-&$,"31#$
-"#41$A/'4/5,$84-"$&/#$3/&-"#1$3/'$84-"$-"#41$
.&%%0/4-2:$!"#$8#6,4-#$6#53/$-&$-3;#$&/$3$(4)#$
&)$4-,$&8/<$3--13.-4/5$-"#$4/-#1#,-$&)$.&%%0/4-2$
(#3'#1,<$71&)#,,4&/3($"4,-&143/,<$3/'$4/'4?4'03(,$
(4?4/5$"3()832$31&0/'$-"#$8&1('$8"&$)&0/'$-"#2$
8#1#$'4,-3/-$1#(3-4?#,$&)$-"#$-&8/a,$#31(4#,-$
4%%4513/-,:$M-0'#/-,$#973/'#'$-"#$8#6,4-#$-&$
4/.(0'#$-"#$.&/-1460-4&/,$&)$-"#$84'#1$.&%%0/4-2$
3/'$604(-$3$,#31."36(#$'3-363,#$&)$5#/#3(&54.3($
4/)&1%3-4&/$3/'$&-"#1$31-4)3.-,:$

!&'32<$-"#$J4/&/3$T0(-013($g4,-&12$8#6,4-#$
.&/-4/0#,$-&$6#$3$?3(036(#$1#,&01.#$)&1$-"#$,."&&($
3/'$4-,$.&%%0/4-2<$3/'$,-0'#/-,$.&/-4/0#$-&$
4/-#13.-$84-"$&-"#1,$4/$&1$&0-,4'#$-"#41$(&.3($31#3$
-&$#?&(?#$3/$&/5&4/5$;/&8(#'5#$63,#:$N/#$&)$-"#$
,#.1#-,$&)$-"4,$71&I#.-a,$,0..#,,$4,$-"3-$4-$(#?#135#,$
?#12$,4%7(#$-#."/&(&52$,&$-"3-$4-$.3/$6#$,0,-34/#'$
84-"$%4/4%3($)0/'4/5$3/'$%34/-#/3/.#:

M&01.#X$M06%4--#'$-&$-"#$]b!O$8#6>,4-#<$#'-#.")0-01#:&15:
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"#$I"+$3#-.'81"B7$6-.'B73+3-.'A$"81"I-.'-$I<&"+$3#-.'"#A'I31%)'
*-'"'1%-<&+.'+%67#3&382'6"#'=%'A%-$8#%A'+3'B130$A%'I<67'1$67%1'
&%"1#$#8'%PB%1$%#6%-'?$+73<+'-"61$F6$#8'?7"+'+1"A$+$3#"&'&%"1#$#8'
I%A$"'344%1)'G%67#3&382'6"#

'''''f'''Q%B1%-%#+'$#431I"+$3#'+713<87'"'I<67'1$67%1'I$P'34'
I%A$"'+2B%-)'G7$-'"&&3?-'+7%'$#+%81"+$3#'34'I%A$"'"#A'
1%B1%-%#+"+$3#-'+3'$&&<-+1"+%.'%PB&"$#.'31'%PB&31%'63IB&%P'$A%"-'
"#A'B7%#3I%#".'-<67'"-'$#+%1"6+$0%'0$-<"&$L"+$3#-'34'A"+"'$#'
%"1+7'"#A'%#0$13#I%#+"&'-6$%#6%-.'67%I$-+12.'31'"-+13#3I2)'
G%67#3&382'6"#'7%&B'&%"1#%1-'%PB&31%'B7%#3I%#"'"+'%P+1%I%'
-B"+$"&'31'+%IB31"&'-6"&%-'+713<87'-$I<&"+$3#'"#A'I3A%&$#8'
+33&-)'G7$-'3B%#-'<B'I"#2'A3I"$#-'"#A'?"2-'34'&%"1#$#8'+7"+'
?%1%'431I%1&2'$IB3--$=&%'31'$IB1"6+$6"&)'

'''''f'''H"6$&$+"+%',#3?&%A8%'63##%6+$3#-'+713<87'$#+%1"6+$0%'+33&-)'
G7%-%'$#6&<A%'$#+%1"6+$0%'63#6%B+'I"B-.'A"+"'A$-B&"2-.'"#A'
+$I%&$#%-'+7"+'B130$A%'0$-<"&'63##%6+$3#-'=%+?%%#'%P$-+$#8'
,#3?&%A8%'"#A'#%?'$A%"-)

Procedural knowledge

;136%A<1"&',#3?&%A8%'&%"1#$#8'$#6&<A%-'=3+7'63#+%#+a1%&"+%A'
B136%A<1%-'S&%"1#$#8'73?'+3'A3'-6$%#6%'$#d<$12.'431'%P"IB&%T'"#A'
&%"1#$#8a1%&"+%A'-+1"+%8$%-'S&%"1#$#8'73?'+3'F8<1%'3<+'73?'+3'-3&0%'
"'#%?'B13=&%I'31'-%&4aI3#$+31'B1381%--'3#'"'+"-,T)'G%67#3&382'6"#'
%PB"#A'"#A'-<BB31+'"'813?$#8'1%B%1+3$1%'34'-+1"+%8$%-'431'$#A$0$A<"&'
&%"1#%1-'=2

'''''f''';130$A$#8'-6"443&A-'+3'8<$A%'&%"1#%1-'+713<87'+7%'&%"1#$#8'
B136%--)'5"#2'B1381"I-'<-%'$#+%1"6+$0%'B13IB+-'%I=%AA%A'
A$1%6+&2'$#+3'+7%'&%"1#$#8'1%-3<16%-.'&$0%'31'0$1+<"&'I3A%&$#8'
34'7%&B4<&'-+1"+%8$%-.'$#+%1"6+$0%'d<%1$%-'+7"+'B13IB+'%44%6+$0%'
B136%--$#8.'"#A'+$I%&2'"#A'$#431I"+$0%'4%%A="6,'3#'1%-<&+-)'
G7%-%'-6"443&A-'6"#'=%'A%-$8#%A'+3'1%-B3#A'+3'A$44%1%#6%-'$#'
$#A$0$A<"&'&%"1#$#8'-+2&%-'"#A'=%'"0"$&"=&%'3#'A%I"#A'?7%#'
+7%'&%"1#%1'#%%A-'7%&B'"#A'+7%#'%03&0%'31'4"A%'"-'+7%'&%"1#%1'
=<$&A-'-+13#8%1'-,$&&-)

'''''f''';130$A$#8'+33&-'431'63II<#$6"+$#8'&%"1#$#8'=%23#A'?1$++%#'31'
-B3,%#'&"#8<"8%)'G7$-'6"#'=%'"663IB&$-7%A'+713<87'?%=a
="-%A'I<&+$I%A$".'I<&+$I%A$"'B1%-%#+"+$3#-.'31'8%-+<1"&'
%PB1%--$3#-'-<67'"-'+73-%'+7"+'A1$0%'$#+%1"6+$3#-'$#''
8"I$#8'-2-+%I-)

E=*,7*&.0/4$*"4*,02,6*'."$"5

!"1##$61&3'$-27#,$&)$(#31/4/5$h$(#31/4/5$-"3-<$
(#31/4/5$"&8<$3/'$(#31/4/5$8"2$h$#3."$.&11#,7&/'$
-&$&/#$&)$-"1##$%34/$"0%3/$6134/$'4?4,4&/,:$

6*'."$"5,3='3$4,$3,,&.43-#'$84-"$-"#$7&,-#14&1$
6134/$1#54&/,$Z-"#$7314#-3(<$&..474-3(<$3/'$-#%7&13($
(&6#,$84-"4/$-"#$.#1#613($.&1-#9[:$!"#,#$1#54&/,$
714%314(2$-3;#$4/)&1%3-4&/$4/$)1&%$-"#$,#/,#,<$
-13/,)&1%4/5$4-$4/-&$0,36(#$;/&8(#'5#$h$-"#$
73--#1/,<$)3.-,<$.&/.#7-,<$&6I#.-,<$714/.47(#,<$3/'$
1#50(314-4#,$&)$&01$8&1(':$!"#$%#'43($-#%7&13($
(&6#<$4/.(0'4/5$-"#$"477&.3%70,<$71&?4'#,$3$
,2,-#%$&)$3/3-&%4.3((2$1#(3-#'$,-10.-01#,$#,,#/-43($
-&$.&/,.4&0,$%#%&12$)&1$)3.-,$3/'$#?#/-,<$8"3-$
4,$.3((#'$'#.(313-4?#$;/&8(#'5#$ZMB041#<$M-31;<$i$
T(31;<$*QQD[:$

6*'."$"5,=08$4,$3,,&.43-#'$84-"$-"#$3/-#14&1$
731-,$&)$-"#$6134/$Z-"#$)1&/-3($(&6#<$)1&%$714%312$
%&-&1$.&1-#9$-&$71#)1&/-3($.&1-#9[<$,7#.43(4@#'$
)&1$(#31/4/5$"&8$-&$'&$-"4/5,<$3/'$4,$#971#,,#'$
-"1&05"$7#1)&1%3/.#$ZMB041#<$*QQD[:$!"4,$"3,$
3(,&$6##/$.3((#'$71&.#'013($;/&8(#'5#<$4%7(4.4-$
%#%&12<$3/'$;/&84/5>"&8:$!"4,$-27#$4/.(0'#,$
(#31/4/5$P(&8$(#?#(R$%&-&1$,;4((,$60-$3(,&$"45"#1$
(#?#($,;4((,$3/'$,-13-#54#,$;/&8/$3,$#9#.0-4?#$
)0/.-4&/,:$

6*'."$"5,8=C$4,$3,,&.43-#'$84-"$-"#$4/-#14&1$&1$
.#/-13($6134/$1#54&/,<$4/.(0'4/5$-"#$#9-#/'#'$
(4%64.$,2,-#%$3/'$3%25'3(#:$!"#,#$#?&(0-4&/314(2$
714%4-4?#$6134/$1#54&/,$31#$,7#.43(4@#'$)&1$3))#.-4?#$
3/'$#%&-4&/3($(#31/4/5$ZY#\&09<$*QQQ[:$!"#2$
.&/-1460-#$-&$(#31/4/5$3/'$1#%#%6#14/5$/&-$8"3-$
3/$&6I#.-$4,$&1$"&8$-&$0,#$4-$60-$8"2$4-$4,$4%7&1-3/-$
-&$0,:$!"#,#$,-10.-01#,$0/'#1(4#$8"3-$3--13.-,$
&01$3--#/-4&/$3/'$4/-#1#,-<$,0,-34/,$&01$#))&1-<$
%&-4?3-#,$&01$6#"3?4&1<$3/'$504'#,$&01$5&3(>
,#--4/5$3/'$714&14-4#,:$J4-"$-"#,#$1#54&/,<$8#$(#31/$
&01$?3(0#,$3/'$714&14-4#,X$&01$4%35#$3,$3$7#1,&/$
3/'$3,$3$(#31/#1$3/'$-"#$?3(0#,$3/'$5&3(,$-"3-$
.&%714,#$4-:



16 Transforming American Education:  Learning Powered by Technology

'''''f'''H3-+%1$#8'3#&$#%'63II<#$+$%-)'G%67#3&382'6"#'B130$A%'
B&"+431I-'431'63##%6+$#8'&%"1#%1-'$#'3#&$#%'63II<#$+$%-'?7%1%'
+7%2'6"#'-<BB31+'%"67'3+7%1'"-'+7%2'%PB&31%'"#A'A%0%&3B'
A%%B%1'<#A%1-+"#A$#8'34'#%?'$A%"-.'-7"1%'1%-3<16%-.'?31,'
+38%+7%1'=%23#A'+7%'?"&&-'34'"'-6733&'31'73I%.'"#A'8"$#'
"66%--'+3'"'I<67'?$A%1'B33&'34'%PB%1+$-%.'8<$A"#6%.'"#A'
-<BB31+'SR+3.'XeeYT)

Motivational engagement

G7%'F%&A'34'"44%6+$0%'#%<13-6$%#6%'7"-'A1"?#'"++%#+$3#'+3'+7%'61$+$6"&'
$IB31+"#6%'34'I3+$0"+$3#'$#'73?'+7%'=1"$#'&%"1#-)'C%'&%"1#'"#A'
1%I%I=%1'?7"+'"++1"6+-'3<1'$#+%1%-+'"#A'"++%#+$3#.'"#A'?7"+'"++1"6+-'
$#+%1%-+'"#A'"++%#+$3#'6"#'0"12'431'A$44%1%#+'&%"1#%1-)'G7%1%431%.'
+7%'I3-+'%44%6+$0%'&%"1#$#8'%PB%1$%#6%-'"1%'#3+'3#&2'$#A$0$A<"&$L%A'
$#'+%1I-'34'B"6$#8'"#A'A$44%1%#+$"+%A'+3'F+'+7%'&%"1#$#8'#%%A-'34'
B"1+$6<&"1'&%"1#%1-.'=<+'"&-3'B%1-3#"&$L%A'$#'+7%'-%#-%'+7"+'+7%2'"1%'
l%P$=&%'$#'63#+%#+'31'+7%I%'+3'F+'+7%'$#+%1%-+-'34'B"1+$6<&"1'&%"1#%1-)'
G3'-+$I<&"+%'I3+$0"+$3#"&'%#8"8%I%#+.'+%67#3&382'6"#

'''''f'''(#8"8%'$#+%1%-+'"#A'"++%#+$3#)'!$8$+"&'&%"1#$#8'1%-3<16%-'
%#"=&%'%#8"8$#8'$#A$0$A<"&'&%"1#%1-b'B%1-3#"&'$#+%1%-+-'=2'
63##%6+$#8'?%='&%"1#$#8'1%-3<16%-'+3'&%"1#$#8'-+"#A"1A-.'
B130$A$#8'3B+$3#-'431'"Ac<-+$#8'+7%'67"&&%#8%'&%0%&'34'&%"1#$#8'
+"-,-'+3'"03$A'=31%A3I'31'41<-+1"+$3#.'"#A'=1$A8$#8'$#431I"&'
"#A'431I"&'&%"1#$#8'$#'"#A'3<+-$A%'-6733&'S:13?#']'*A&%1.'
Xee_p'@3&&$#-']'D"&0%1-3#.'XeeYp'M"+$3#"&'>6$%#6%'H3<#A"+$3#.'
Xee_=T)'G%67#3&382'6"#'"&-3'=%'<-%A'+3'61%"+%'&%"1#$#8'
1%-3<16%-'+7"+'B130$A%'$II%A$"+%'4%%A="6,'I3A%&%A'3#'8"I%-'
+3'7%&B'%#8"8%'"#A'I3+$0"+%'&%"1#%1-'SK%%.'XeejT)

'''''f'''><-+"$#'%4431+'"#A'"6"A%I$6'I3+$0"+$3#)'G%67#3&382a="-%A'&%"1#$#8'1%-3<16%-'6"#'8$0%'
&%"1#%1-'673$6%-'+7"+',%%B'+7%I'%#8"8%A'$#'&%"1#$#8.'431'%P"IB&%.'B%1-3#"&&2'1%&%0"#+'
63#+%#+.'"'6<-+3I$L%A'$#+%14"6%.'3B+$3#-'431'A$4F6<&+2'&%0%&'31'"&+%1#"+$0%'&%"1#$#8'
B"+7?"2-.'31'673$6%-'431'-<BB31+'"#A'8<$A"#6%)

'''''f'''!%0%&3B'"'B3-$+$0%'$I"8%'"-'"'&$4%a&3#8'&%"1#%1)'G%67#3&382'6"#'$#-B$1%'$I"8$#"+$3#'
"#A'$#+%&&%6+<"&'6<1$3-$+2'+7"+'7%&B'B%3B&%'%#8"8%'"6+$0%&2'"-'&%"1#%1-'"#A'3B%#'#%?'
67"##%&-'431'-<66%--'31'0$-$3#-'34'6"1%%1'B3--$=$&$+$%-)'H31'%P"IB&%.'?7%#'-+<A%#+-'
<-%'+7%'+33&-'34'B134%--$3#"&-'+3'%#8"8%'$#'1%"&a?31&A'B13=&%I-.'+7%2'6"#'=%8$#'+3'-%%'
+7%I-%&0%-'$#'B13A<6+$0%'B134%--$3#"&'13&%-'SmR'"I'"'81"B7$6'"1+$-+.n'mR'"I'"'-6$%#+$-+.n'
mR'"I'"'+%"67%1nT)'G%67#3&382'"&-3'B130$A%-'3BB31+<#$+$%-'431'-+<A%#+-'+3'%PB1%--'
+7%I-%&0%-'=2'%#8"8$#8'$#'3#&$#%'63II<#$+$%-'"#A'-7"1$#8'63#+%#+'+7%2'7"0%'61%"+%A'
?$+7'+7%'?31&A)

A=*/'F*':*,G'C,H$*(#<40F*I,J"'(C)$"5,
J&3=*"3$4,<4$*"3$K4,-=*"0L*"'

T"#,37#3;#$H32$U4#('M.&7#$4,$3$.&((36&13-4?#$
"45"$,."&&($,.4#/.#$71&I#.-$-"3-$.&%64/#,$
-13'4-4&/3($"3/',>&/$A#('8&1;$84-"$8#6>
63,#'$5#&,73-43($-#."/&(&52$3/'$&-"#1$-&&(,$
-&$"#(7$,-0'#/-,$604('$3$14."$0/'#1,-3/'4/5$
&)$-"#$#.&,2,-#%$31&0/'$-"#%:$M-0'#/-,$0,#$
]3-4&/3($W#&5137"4.$U4#('M.&7#<$3$8#6>63,#'$
%3774/5<$3/3(2,4,<$3/'$.&((36&13-4&/$-&&(<$-&$
4/?#,-453-#$83-#1$B03(4-2$4,,0#,$4/$3/'$31&0/'$-"#$
T"#,37#3;#$H32:$=/$-"#$.(3,,1&&%<$,-0'#/-,$(#31/$
36&0-$-"#$632$0,4/5$3$%0(-4%#'43$'3-363,#$&)$
,.4#/-4A.$4/)&1%3-4&/:$=/$-"#$A#('<$,-0'#/-,$53-"#1$
-"#41$&8/$,.4#/-4A.$&6,#1?3-4&/,$Z,0."$3,$83-#1$
B03(4-2$,3%7(#,<$814--#/$/&-#,<$&1$'454-3($7"&-&,$&)$
84('(4)#[$3/'$-"#/$07(&3'$-"#%$-&$-"#$U4#('M.&7#$
'3-363,#:$G(($'3-363,#$4/)&1%3-4&/$4,$&153/4@#'$3,$
7&4/-,$&/$3$%37<$71&?4'4/5$3/$4/-04-4?#$5#&,73.43($
)&1%3-$-&$,.3))&('$,-0'#/-$(#31/4/5:$

M&01.#X$M06%4--#'$-&$-"#$]b!O$8#6>,4-#<$#'-#.")0-01#:&15:
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Where and When People Learn
C7%#'+7%'I"+%1$"&'+7"+',#3?&%A8%'&%"1#%1-'1%d<$1%'6"##3+'=%'630%1%A'$#'-6733&'31'?7%#'
+7%2'"1%'#3+'$#'-6733&.'&%"1#%1-'#%%A'3#aA%I"#A'3BB31+<#$+$%-'431'&%"1#$#8'"#2+$I%'"#A'
"#2?7%1%)'E#aA%I"#A'&%"1#$#8'$-'%--%#+$"&'+3'&$4%a&3#8'"#A'&$4%a?$A%'&%"1#$#8'SH$8<1%'XT.'"#A'
+%67#3&382'B13A<6%-'"'0$+"&'=1$A8%.'%#"=&$#8'B13A<6+$0%'<-%'34'&%"1#$#8'1%-3<16%-'"613--'
431I"&'"#A'$#431I"&'&%"1#$#8'-%++$#8-'S:"113#.'Xee\T)

Figure 2. Life-long and life-wide learning

E#aA%I"#A'&%"1#$#8'$-'4"6$&$+"+%A'=2'+7%'0"-+'$#431I"+$3#'"#A'&%"1#$#8'1%-3<16%-'3#'+7%'?%='
+7"+'"1%'"0"$&"=&%'$#'"#'"&?"2-a3#'63##%6+$3#'+3'+7%'R#+%1#%+)'G7$-'$-'B3?%14<&'431'$#A$0$A<"&'
&%"1#%1-'=<+'%0%#'I31%'-3'?7%#'"66%--%A'=2'813<B-'34'&%"1#%1-'"#A'&%"1#$#8'63II<#$+$%-'
k'413I'-I"&&'813<B-'?$+7'A$44%1%#+'13&%-'"#A'1%-B3#-$=$&$+$%-'$#'B<1-<$+'34'"'&%"1#$#8'B13c%6+'+3'
4"1'&"18%1'63II<#$+$%-'+7"+'I"2'=%'B<1-<$#8'"I=$+$3<-'A%-$8#'"#A'&%"1#$#8'B13A<6+-.'-<67'
"-'A%0%&3B$#8'"#'%#+12'431'C$,$B%A$"'31'B&"##$#8'+7%'1%$#0$831"+$3#'34'+7%'%#0$13#I%#+'34'
+7%$1'6$+2)

@3&&"=31"+$0%'%#0$13#I%#+-'"1%'%#7"#6%A'=2'-36$"&'"#A'B"1+$6$B"+312'"BB13"67%-'-<67'"-'
?$,$-.'$#'?7$67'&%"1#%1-'"#A'+%"67%1-'1%8"1A&%--'34'+7%$1'&36"+$3#'k'$#'"'6&"--133I'31'7"&4?"2'
"13<#A'+7%'?31&A'k'31'+7%'+$I%'34'A"2'6"#'=<$&A',#3?&%A8%'-+1<6+<1%-'31'+"6,&%'$#d<$12'
B13=&%I-'+7"+'"1%'B3-%A'+38%+7%1)'>36$"&'I%A$"'63#+%#+'61%"+%A'=2'+%"67%1-'"#A'&%"1#%1-.'
413I'=&38-'+3'B3A6"-+-'+3'N3<G<=%'0$A%3-'31'61%"+$3#-'"#A'B%1431I"#6%-'$#'0$1+<"&'?31&A-'
S9%#,$#-.'XeeYp'937#-3#.'J%0$#%.']'>I$+7.'XeeYp'E(@!.'Xee_.'XeeYT'%#1$67'3#aA%I"#A'&%"1#$#8)

G7$-'$I"8%'=2'+7%'JRH('@%#+%1'$-'&$6%#-%A'<#A%1'"'@1%"+$0%'@3II3#-'*++1$=<+$3#aM3#63II%16$"&a>7"1%'*&$,%'[)e'/#$+%A'>+"+%-'J$6%#-%)

http://www.life-slc.org/
http://creativecommons.org/licenses/by-sa/3.0/us/
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>B%6$F6'%P"IB&%-'34'3#aA%I"#A'&%"1#$#8'$#6&<A%'+7%'43&&3?$#8W

'''''f'''R#d<$12'"#A'"A0%#+<1%'%#0$13#I%#+-'?$+7'8"I%-'"#A'"6+$0$+$%-'+7"+'43-+%1'&%"1#$#8)'

'''''f'''E#&$#%'m63&&"=31"+31$%-n'SM"+$3#"&'>6$%#6%'H3<#A"+$3#.'Xee_"T'$#'?7$67'-6$%#+$-+-'
%-+"=&$-7'B13+363&-'431'63&&%6+$#8'A"+"'?$+7'-%#-31-'413I'&36"&'%#0$13#I%#+-'"613--'+7%'
B&"#%+)'J%"1#%1-'"#A'+%"67%1-'&%"1#'-6$%#6%'=2'A3$#8'-6$%#6%'"-'+7%2'6"B+<1%.'<B&3"A.'
"#A'+7%#'0$-<"&$L%'"#A'"#"&2L%'8%3-B"+$"&'"#A'+%IB31"&'A"+"'B"++%1#-'413I'+7%'A"+"'
63#+1$=<+%A'=2'+7%'8&3="&&2'#%+?31,%A'63II<#$+2)

'''''f'''("1+7a'"#A'-,2aI"BB$#8'?%='1%-3<16%-'?$+7'A"+"'413I'+7%'-6$%#6%-'"#A'3+7%1'F%&A-'
34'-673&"1&2'$#d<$12'+7"+'"#23#%'6"#'<-%'+3'A%0%&3B'0$1+<"&'+1"0%&'+3<1-'+3'=%'"BB&$%A'$#'
&%"1#$#8'"#A'+%"67$#8'"6+$0$+$%-)

'''''f'''*<8I%#+%A'1%"&$+2'B&"+431I-'"#A'8"I%-'+7"+'=1$#8'&36"&&2'1%&%0"#+'&%"1#$#8'1%-3<16%-'
$#+3'0$%?'431'<-%1-'34'I3=$&%'A%0$6%-'?$+7'"'K;>'S937#-3#.'J%0$#%.'>I$+7.']'>+3#%.'
XeVeT)'

'''''f'''/-%'34'+7%'B3?%1'34'63&&%6+$0%'$#+%&&$8%#6%'"#A'613?A-3<16$#8'+3'+"6,&%'63IB&%P'
$#+%1A$-6$B&$#"12'B13=&%I-)'

'''''f''';3?%14<&'&%"1#$#8'"BB&$6"+$3#-'431'I3=$&%'R#+%1#%+'"66%--'A%0$6%-'-<67'"-'I<-$6"&'
$#-+1<I%#+'-$I<&"+31-.'&"#8<"8%'&%"1#$#8'+33&-.'"#A'I"+7%I"+$6"&'8"I%-)

'''''f'''>$+%-'"#A'63II<#$+$%-'+7"+'B<=&$-7'"6"A%I$6'63#+%#+.'$#6&<A$#8'<-%1a8%#%1"+%A'
63#+%#+)'E#%'#3+"=&%'%P"IB&%'$-'+7%'0$A%3+"B%A'&%6+<1%-'34'5RG'B72-$6-'B134%--31'
C"&+%1'J%?$#.'"0"$&"=&%'3#'5RGb-'EB%#@3<1-%C"1%'-$+%'"-'?%&&'"-'+713<87'63II%16$"&'
63<1-%?"1%'"#A'0$A%3'-7"1$#8'-$+%-)'J%?$#b-'%#8"8$#8'"#A'%#+%1+"$#$#8'&%6+<1%-'7"0%'
%"1#%A'7$I'"'43&&3?$#8'34'I$&&$3#-'?31&A?$A%)'

Who Needs to Learn
G7%'/#$+%A'>+"+%-'6"##3+'B13-B%1'%63#3I$6"&&2.'6<&+<1"&&2.'31'B3&$+$6"&&2'$4'I"c31'B"1+-'34'3<1'
6$+$L%#12'&"6,'"'-+13#8'%A<6"+$3#"&'43<#A"+$3#.'2%+'4"1'+33'I"#2'-+<A%#+-'"1%'#3+'-%10%A'=2'
3<1'6<11%#+'3#%a-$L%aF+-'"&&'%A<6"+$3#'-2-+%I)'G7%'&%"1#$#8'-6$%#6%-'"#A'+%67#3&382'6"#'
7%&B'<-'A%-$8#'"#A'B130$A%'I31%'%44%6+$0%'&%"1#$#8'%PB%1$%#6%-'431'"&&'&%"1#%1-)

Universal Design for Learning

5",$#8'&%"1#$#8'%PB%1$%#6%-'"66%--$=&%'+3'"&&'&%"1#%1-'1%d<$1%-'<#$0%1-"&'A%-$8#.'"'63#6%B+'
?%&&'%-+"=&$-7%A'$#'+7%'F%&A'34'"167$+%6+<1%.'?7%1%'"&&'I3A%1#'B<=&$6'=<$&A$#8-.'$#6&<A$#8'
-6733&-.'"1%'A%-$8#%A'+3'=%'"66%--$=&%'=2'%0%123#%)';1$#6$B&%-'"#A'8<$A%&$#%-'7"0%'=%%#'
%-+"=&$-7%A'431'<#$0%1-"&'A%-$8#'$#'%A<6"+$3#'="-%A'3#'A%6"A%-'34'1%-%"167'"#A'"1%',#3?#'
"-'/#$0%1-"&'!%-$8#'431'J%"1#$#8'S/!JT)'G7%'/!J'B1$#6$B&%-'1%l%6+'+7%'?"2'-+<A%#+-'+",%'$#'
"#A'B136%--'$#431I"+$3#'SQ3-%']'5%2%1.'XeeXT)'/-$#8'+7%I'+3'A%0%&3B'83"&-.'$#-+1<6+$3#"&'
I%+73A-.'6&"--133I'I"+%1$"&-.'"#A'"--%--I%#+-.'%A<6"+31-'6"#'$IB130%'3<+63I%-'431'
A$0%1-%'&%"1#%1-'=2'B130$A$#8'4"$1'3BB31+<#$+$%-'431'&%"1#$#8'=2'$IB130$#8'"66%--'+3'63#+%#+)'
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G7%'/!J'B1$#6$B&%-'"1%'"-'43&&3?-W

'''''f''';130$A%'I<&+$B&%'"#A'l%P$=&%'I%+73A-'34'B1%-%#+"+$3#'34'$#431I"+$3#'"#A',#3?&%A8%)'
(P"IB&%-'$#6&<A%'A$8$+"&'=33,-.'-B%6$"&$L%A'-34+?"1%'"#A'?%=-$+%-.'+%P+a+3a-B%%67'
"BB&$6"+$3#-.'"#A'-61%%#'1%"A%1-)'

'''''f''';130$A%'I<&+$B&%'"#A'l%P$=&%'I%"#-'34'%PB1%--$3#'?$+7'"&+%1#"+$0%-'431'-+<A%#+-'+3'
A%I3#-+1"+%'?7"+'+7%2'7"0%'&%"1#%A)'(P"IB&%-'$#6&<A%'3#&$#%'63#6%B+'I"BB$#8'"#A'
-B%%67a+3a+%P+'B1381"I-)'

'''''f''';130$A%'I<&+$B&%'"#A'l%P$=&%'I%"#-'34'%#8"8%I%#+'+3'+"B'$#'+3'A$0%1-%'&%"1#%1-b'
$#+%1%-+-.'67"&&%#8%'+7%I'"BB13B1$"+%&2.'"#A'I3+$0"+%'+7%I'+3'&%"1#)'(P"IB&%-'$#6&<A%'
673$6%-'"I3#8'A$44%1%#+'-6%#"1$3-'31'63#+%#+'431'&%"1#$#8'+7%'-"I%'63IB%+%#62'"#A'
3BB31+<#$+$%-'431'$#61%"-%A'63&&"=31"+$3#'31'-6"443&A$#8)

G7%'A%F#$+$3#'34'/!J'+7"+'"BB%"1-'$#'+7%'D$87%1'(A<6"+$3#'EBB31+<#$+2'*6+'34'Xee_'SVe['
/)>)@)'s'jXT'7"-'63I%'+3'A3I$#"+%'+7%'F%&A'=%6"<-%'34'$+-'=13"A'"BB&$6"=$&$+2'"#A'$+-'
1%-%"167'43<#A"+$3#'$#'+7%'&%"1#$#8'-6$%#6%-.'=3+7'638#$+$0%'"#A'#%<13-6$%#6%-)'

Serving the underserved
G7%'83"&'34'/!J'$-'+3'1%"67'"&&'&%"1#%1-.'=<+'-3I%'813<B-'"1%'%-B%6$"&&2'<#A%1-%10%A)'R#'+7%'
B"-+'+?3'A%6"A%-.'+7%'A$-B"1$+$%-'$#'"66%--'+3'"#A'+7%'<-%'34'+%67#3&382'7"0%'=%%#'6&3-%&2'
"--36$"+%A'?$+7'-36$3%63#3I$6'-+"+<-.'%+7#$6$+2.'8%381"B7$6"&'&36"+$3#.'"#A'8%#A%1p'B1$I"12'
&"#8<"8%p'A$-"=$&$+2p'%A<6"+$3#"&'&%0%&p'"#A'8%#%1"+$3#"&'67"1"6+%1$-+$6-'S;%?'R#+%1#%+']'
*I%1$6"#'J$4%';13c%6+.'Xee^T)'G7%'H@@'#3?'1%4%1-'+3'mA$8$+"&'%P6&<-$3#n'"-'?7"+'I<-+'=%'
30%163I%.'=%6"<-%'c3='"BB&$6"+$3#-.'7%"&+7'$#431I"+$3#.'"#A'I"#2'3+7%1'61<6$"&'$#431I"+$3#'
1%-3<16%-'"BB%"1'3#&2'$#'+7%'A$8$+"&'1%"&I'S7++BWoo???)466)830o1%630%12o=13"A="#AoT)'*-'?%'
<-%'+%67#3&382'+3'1%"67'"&&'&%"1#%1-.'+7%'43&&3?$#8'813<B-'#%%A'-B%6$"&'"++%#+$3#W

'''''f'''J3?a$#63I%'"#A'I$#31$+2'&%"1#%1-)'!%-B$+%'-$8#$F6"#+'8"$#-.'&%"1#%1-'413I'&3?a$#63I%'
63II<#$+$%-'"#A'<#A%1-%10%A'I$#31$+2'813<B-'-+$&&'"1%'&%--'&$,%&2'+3'7"0%'63IB<+%1-'
"#A'R#+%1#%+'"66%--'"#A'7"0%'4%?%1'B%3B&%'$#'+7%$1'-36$"&'6$16&%-'?$+7'+7%'-,$&&-'+3'
-<BB31+'+%67#3&382a="-%A'&%"1#$#8'"+'73I%'SC"1-67"<%1']'5"+<67#$",.'$#'B1%--T)'
>3I%'34'+7%'-3&<+$3#-'+3'+7%'"66%--'B13=&%I'"1%'6"B$+"&$L$#8'3#'%P$-+$#8'B1381"I-'
$#'+7%'B<=&$6'-B7%1%'k'%P+%#A%A'73<1-'431'<-%'34'#%+?31,%A'63IB<+%1-'$#'-6733&-.'
&$=1"1$%-.'63II<#$+2'6%#+%1-.'"#A'-3'3#)

'''''f'''(#8&$-7'&"#8<"8%'&%"1#%1-)'(#8&$-7'$-'+7%'B1%A3I$#"#+'&"#8<"8%'34'$#-+1<6+$3#'$#'I3-+'
/)>)'6&"--133I-'"#A'$#'+7%'0"-+'I"c31$+2'34'?%='1%-3<16%-)'G7%'67"&&%#8%-'34'&%"1#$#8'
+7%'63#+%#+'"#A'-,$&&-'#%6%--"12'+3'4<#6+$3#'"-'"'XV-+'6%#+<12'6$+$L%#'"1%'7%$87+%#%A'
$4'(#8&$-7'$-'#3+'"'B%1-3#b-'F1-+'&"#8<"8%)'Q%6%#+'"A0"#6%-'$#'&"#8<"8%'+1"#-&"+$3#'
+%67#3&382'B130$A%'B3?%14<&'+33&-'431'1%A<6$#8'&"#8<"8%'="11$%1-)'C$+7'B13B%1'A%-$8#.'
+%67#3&382'6"#'%"-$&2'1%B1%-%#+'$#431I"+$3#'-3'+7"+'+7%1%'"1%'I<&+$B&%'"&+%1#"+$0%-'431'
(#8&$-7.'I<&+$B&%'3B+$3#-'431'<#4"I$&$"1'036"=<&"12'31'-2#+"P.'"#A'%0%#'"&+%1#"+$0%-'+3'
&"#8<"8%'$+-%&4'S<-%'34'$I"8%.'0$A%3.'"#A'"<A$3T)
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'''''f'''J%"1#%1-'?$+7'A$-"=$&$+$%-)'R#'B<=&$6'-6733&-.'I"#2'&%"1#%1-'
"1%'$A%#+$F%A'"-'7"0$#8'-B%6$"&'#%%A-)'G7%-%'-+<A%#+-'#%%A'
"663II3A"+$3#-'+3'7"0%'+7%'3BB31+<#$+2'+3'"67$%0%'"+'+7%'
-"I%'&%0%&-'"-'+7%$1'B%%1-)'R#'"AA$+$3#'+3'/!J'431'&%"1#%1-'
?$+7'-$8#$F6"#+'B72-$6"&'"#A'-%#-312'A$-"=$&$+$%-.'B3?%14<&'#%?'
"--$-+$0%'+%67#3&38$%-'"1%'$#61%"-$#8&2'=%63I$#8'"0"$&"=&%'
+3'$IB130%'"66%--'+3'&%"1#$#8'3BB31+<#$+$%-)'G7%-%'$#6&<A%'
%&%6+13#$6'I3=$&$+2'-?$+67%-'"#A'"&+%1#"+$0%',%2=3"1A-'431'
-+<A%#+-'?$+7'B72-$6"&'A$-"=$&'$+$%-p'63IB<+%1a-61%%#'%#&"18%1-'
"#A'+%P+a+3a-B%%67'"#A'-61%%#'1%"A%1-'431'$#A$0$A<"&-'?$+7'
0$-<"&'A$-"=$&$+$%-p'%&%6+13#$6'-$8#a&"#8<"8%'A$6+$3#"1$%-'"#A'
-$8#$#8'"0"+"1-'431'&%"1#%1-'?$+7'7%"1$#8'A$-"=$&$+$%-p'"#A'
6"&6<&"+31-'"#A'-B%&&67%6,%1-'431'$#A$0$A<"&-'?$+7'&%"1#$#8'
A$-"=$&$+$%-)'5"#2'34'+7%-%'A%0$6%-'"1%'A$4F6<&+'31'$IB3--$=&%'
+3'<-%'?$+7'+1"A$+$3#"&'&%"1#$#8'I"+%1$"&-'-<67'"-'B1$#+%A'
+%P+=33,-)'G7%'"A0"#+"8%'34'A$8$+"&'1%-3<16%-.'%-B%6$"&&2'
+73-%'+7"+'"1%'<#$0%1-"&&2'A%-$8#%A.'$-'+7"+'+7%2'6"#'%"-$&2'
=%'I"A%'"66%--$=&%'+713<87'"--$-+$0%'+%67#3&38$%-)'S>%%'+7%'
-$A%="1'3#'MR5*>T)

'''''f''';1%aO)'H31'<#A%1-%10%A'67$&A1%#.'&%"1#$#8'8"B-'$#'&$+%1"62'
=%8$#'$#'%"1&2'67$&A733A'"#A'=%63I%'$#61%"-$#8&2'A$4F6<&+'+3'
30%163I%'"-'+7%$1'%A<6"+$3#'B1381%--%-)'("1&2'$#+%10%#+$3#'
$-'61<6$"&'$4'+7%-%'67$&A1%#'"1%'+3',%%B'B"6%'?$+7'+7%$1'B%%1-.'
%-B%6$"&&2'+3'"<8I%#+'+7%'&$#8<$-+$6.'0$-<"&.'"#A'-2I=3&$6'
?31&A-'+7"+'&%"1#%1-'%PB%1$%#6%'"#A'-%%,'+3'%I<&"+%)'Q%"A2'
+3'J%"1#'$-'"#'%P"IB&%'34'+%67#3&382a="-%A'1%-3<16%-'+7"+'
+"18%+'-6733&'1%"A$#%--'-,$&&-'S;%#<%&'%+'"&).'XeeYT)'

'''''f'''*A<&+'?31,4316%)'5"#2'"A<&+-'$#'+7%'?31,4316%'"1%'
<#A%1B13A<6+$0%.'7"0%'#3'B3-+-%63#A"12'61%A%#+$"&.'"#A'
4"6%'&$I$+%A'3BB31+<#$+$%-'=%6"<-%'+7%2'&"6,'l<%#62'$#'="-$6'
-,$&&-)'/#431+<#"+%&2.'+7%2'7"0%'&$++&%'+$I%'31'3BB31+<#$+2'431'
+7%'-<-+"$#%A'&%"1#$#8'"#A'A%0%&3BI%#+'+7"+'=%63I$#8'l<%#+'
?3<&A'1%d<$1%)'H31'+7%-%'&%"1#%1-.'+%67#3&382'%PB"#A-'+7%'
3BB31+<#$+$%-'431'?7%1%'"#A'?7%#'+7%2'6"#'&%"1#)'C31,$#8'
"A<&+-'6"#'+",%'3#&$#%'63<1-%-'"+'"#2+$I%'"#A'"#2?7%1%)'
C7$&%'$#A$0$A<"&'"A<&+-'=%#%F+'?$+7'I31%'3BB31+<#$+$%-'431'
"A0"#6%I%#+.'63IB"#$%-'"#A'"8%#6$%-'=%#%F+'413I'+7%'
$#61%"-%A'B13A<6+$0$+2'34'"'4<&&2'&$+%1"+%'?31,4316%.'3#%'
63#+$#<3<-&2'B1%B"1$#8'431'+7%'4<+<1%)'S>%%'+7%'-$A%="1'3#'
E#&$#%'>,$&&-'J"=31"+312)T'

M"$%*./'(,1*/$5",20.,E*N3O00:/I,,
7!@J<,P,7'3$0"'(,!"/3.&43$0"'(,@'3*.$'(/,
J44*//$O$($3C,<3'"#'.#

!13'4-4&/3($-#9-6&&;,<$(4;#$3/2$,-3/'31'4@#'$(#31/4/5$
-#."/&(&52<$31#$%0."$%&1#$3..#,,46(#$-&$,&%#$
(#31/#1,$-"3/$&-"#1,:$U&1$,-0'#/-,$8"&$31#$6(4/'<$
8"&$"3?#$7"2,4.3($'4,364(4-4#,<$&1$8"&$"3?#$1#3'4/5$
'4,364(4-4#,<$-#9-6&&;,$4%7&,#$63114#1,$13-"#1$
-"3/$&77&1-0/4-4#,$)&1$(#31/4/5:$=/$-"#$73,-<$#3."$
.(3,,1&&%$-#3."#1$&1$,."&&($"3'$-&$5#/#13-#$,&%#$
;4/'$&)$8&1;>31&0/'$-&$&?#1.&%#$-"#,#$63114#1,$
h$.&/-13.-4/5$)&1$3$H134((#$?#1,4&/$&)$-"#$6&&;<$
#/5354/5$3/$34'#$-&$"#(7$84-"$-"#$7"2,4.3($'#%3/',$
&)$-#9-6&&;,<$1#.&1'4/5$&1$701."3,4/5$3/$30'4&$
?#1,4&/$)&1$,-0'#/-,$84-"$'2,(#943<$3/'$,&$)&1-":$!"#$
.&,-,$>$4/$-4%#<$1#,&01.#,<$(#31/4/5$&77&1-0/4-4#,$h$$&)$
1#-1&A--4/5$4/$-"#,#$832,$31#$"45":$_&,-$4%7&1-3/-<$
-"#$.&,-,$&)$,0."$&/#>&))$3..&%%&'3-4&/,$31#$
1#7#3-#'$4/$#?#12$.(3,,1&&%$3/'$'4,-14.-$-"1&05"&0-$
-"#$.&0/-12$h$3$,-355#14/5$83,-#$&)$%&/#2$3/'$-4%#:$

=/$*QQL$3$?#12$/#8$3/'$%&1#$0/4?#1,3((2$'#,45/#'$
3771&3."$83,$%3/'3-#'$62$-"#$j:M:$T&/51#,,:$
=/$-"3-$2#31<$1#50(3-4&/,$)&1$]=_GM$h$-"#$]3-4&/3($
=/,-10.-4&/3($_3-#143(,$G..#,,464(4-2$M-3/'31'$h$8#/-$
4/-&$#))#.-:$!"3-$,-3/'31'$,-470(3-#,$-"3-$3(($j:M:$
-#9-6&&;,$6#$3?34(36(#$3,$3$P'454-3($,&01.#$A(#R$
Z3$)0((2$%31;#'$07$k_Y$,&01.#$A(#$63,#'$&/$-"#$
\34,2$4/-#1/3-4&/3($,-3/'31'[:$!"#$7&8#1$&)$-"3-$
'454-3($,&01.#$A(#$4,$4/$4-,$d#9464(4-2X$=-$.3/$6#$#3,4(2$
-13/,)&1%#'$4/-&$%3/2$'4))#1#/-$,-0'#/->1#3'2$
?#1,4&/,<$4/.(0'4/5$3$H134((#$6&&;<$3$'454-3($-3(;4/5$
6&&;<$3$(315#>-#9-$?#1,4&/<$3/'$,&$)&1-":$!"#$,3%#$
.&/-#/-$.3/$6#$5#/#13-#'$&/.#$62$3$706(4,"#1$60-$
.3/$6#$'4,7(32#'$4/$%3/2$'4))#1#/-$832,$-&$%3-."$-"#$
'4))#1#/-$/##',$&)$'4?#1,#$,-0'#/-,:$

!"#$'13%3-4.$#))#.-$&)$-"#$]=_GM$(#54,(3-4&/$4,$/&-$
1#3((2$4/$-"#$-#."/&(&52$4-,#()<$60-$4/$-"#$."3/5#$4/$
"&8$8#$-"4/;$36&0-$'4?#1,4-2$-"3-$-"#$-#."/&(&52$
71&%&-#,:$!"#$.&/.#7-03($,"4)-$4,$#?4'#/-$4/$-"3-$
T&/51#,,$.3((,$)&1$,."&&(,$-&$71&?4'#$3(-#1/3-4?#$
?#1,4&/,$)&1$3(($,-0'#/-,$8"&$"3?#$P714/-$'4,364(4-4#,:R$
=/$-"3-$1#%31;36(#$8&1'4/5$,"4)-<$P(#31/4/5$'4,364(4-4#,R$
-&$P714/-$'4,364(4-4#,<R$(4#,$3$71&)&0/'$3(-#13-4&/$4/$-"#$
1#,7&/,#$-&$'4?#1,4-2$3/'$'4,364(4-2:$H2$1#.&5/4@4/5$
-"3-$%3/2$(#31/4/5$71&6(#%,$31#$1#,4'#/-$/&-$I0,-$4/$
-"#$."4('$60-$4/$-"#$%#'40%$&)$4/,-10.-4&/<$-"#$]=_GM$
(#54,(3-4&/$3(,&$1#.&5/4@#,$-"3-$-"#$(4%4-,$&)$714/-$31#$
-&&$.&,-(2$)&1$G%#14.3/$#'0.3-4&/:$O14/-#'$-#9-6&&;,$
.3//&-$3'#B03-#(2$%##-$-"#$."3((#/5#$&)$'4?#1,4-2<$3/'$
8#$84(($/##'$-&$,"4)-$&01$#'0.3-4&/3($713.-4.#,$-&$/#8$
-#."/&(&54#,$-"3-$h$-"1&05"$%&1#$0/4?#1,3($'#,45/,$h$
31#$#B04-36(#$3/'$#))#.-4?#$)&1$3(($&)$&01$(#31/#1,:
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'''''f'''>%#$31-)'G7%'"8$#8'B3B<&"+$3#'$-'1"B$A&2'%PB"#A$#8.'"#A'%&A%1-'
7"0%'-B%6$F6'A$-"=$&$+$%-'k'0$-<"&.'7%"1$#8.'I3+31.'638#$+$0%'
k'+7"+'"663IB"#2'+7%'#%<13&382'34'"8$#8)'*+'+7%'-"I%'
+$I%.'-%#$31-'7"0%'-B%6$"&'-+1%#8+7-'+7"+'63I%'413I'+7%$1'
"66<I<&"+%A'?$-A3I'"#A'%PB%1$%#6%)'@"B$+"&$L$#8'3#'+73-%'
-+1%#8+7-'$#'-<BB31+$#8'&$4%a&3#8'&%"1#$#8'431'-%#$31-'1%d<$1%-'
6"1%4<&'A%-$8#'34'&%"1#$#8'%#0$13#I%#+-'"#A'+7%'<-%'34'
+%67#3&382'-3'+7"+'-%#-312'?%",#%--%-'S$#'0$-$3#'31'7%"1$#8T'
"#A'I#%I3#$6'6"B"6$+2'S$#'?31,$#8'"#A'"--36$"+$0%'I%I312T'
A3'#3+'%1%6+'$#-<1I3<#+"=&%'="11$%1-'+3'63#+$#<%A'&%"1#$#8.'
$#A%B%#A%#6%.'"#A'-36$"&$L"+$3#)

Improving Secondary and  
Postsecondary Graduation Rates
*I3#8'+7%'63#-%d<%#6%-'34'3<1'%A<6"+$3#'-2-+%Ib-'4"$&<1%'+3'
1%"67'"&&'&%"1#%1-'$-'"'7$87%1'A13B3<+'1"+%'+7"#'$#'3+7%1'A%0%&3B%A'
63<#+1$%-)'E0%1"&&.'Xjh'34'23<#8'B%3B&%'$#'+7%'/#$+%A'>+"+%-'A13B'
3<+'34'7$87'-6733&'SE(@!.'Xee^T.'=<+'+7%'A13B3<+'1"+%'431'J"+$#3'
"#A'*41$6"#'*I%1$6"#'-+<A%#+-'$-'#%"1&2'Zeh'SE1F%&A.'J3-%#.'C"&A.'
]'>?"#-3#.'XeejT)

G7%'&3#8a+%1I'$IB"6+'34'=3+7'7$87'-6733&'"#A'63&&%8%'A13B3<+'
1"+%-'3#'3<1'-36$%+2'$-'6"+"-+13B7$6.'=3+7'$#'+%1I-'34'+7%'-<66%--'
B13-B%6+-'34'$#A$0$A<"&-'$#'&$4%'"#A'?31,'"#A'431'3<1'#"+$3#b-'"=$&$+2'
+3'63IB%+%'$#'"'8&3="&'%63#3I2'S56O$#-%2']'@3IB"#2.'XeeYT)

53-+'-+<A%#+-'1%B31+'+7"+'A13BB$#8'3<+'34'-6733&'$-'"'81"A<"&'B136%--'34'A$-%#8"8%I%#+'
+7"+'6"#'=%'1%0%1-%A'?$+7'I31%'1%&%0"#+'&%"1#$#8'%PB%1$%#6%-'"#A'-36$"&'"#A'%I3+$3#"&'
$#+%1"6+$3#-'"+'-6733&)'G%67#3&382a="-%A'B1381"I-'"#A'1%-3<16%-.'$#6&<A$#8'3#&$#%'&%"1#$#8.'
+<+31$#8'"#A'I%#+31$#8.'"#A'-36$"&'#%+?31,-'"#A'B"1+$6$B"+312'63II<#$+$%-'?$+7$#'"#A'
"613--'%A<6"+$3#"&'$#-+$+<+$3#-.'6"#'B130$A%'=3+7)'G7%2'6"#'"&-3'8$0%'-+<A%#+-'8<$A"#6%'"#A'
$#431I"+$3#'"=3<+'+7%$1'3?#'&%"1#$#8'B1381%--'"#A'3BB31+<#$+$%-'431'+7%'4<+<1%)'>B%6$F6"&&2.'
-+<A%#+-'#%%A'+3',#3?'?7"+'$-'%PB%6+%A'34'+7%I'"-'+7%2'I30%'413I'I$AA&%'-6733&'+3'7$87'
-6733&'"#A'413I'7$87'-6733&'+3'B3-+-%63#A"12'%A<6"+$3#)

>%63#A"12'"#A'B3-+-%63#A"12'$#-+$+<+$3#-'-73<&A'?31,'-%B"1"+%&2'"#A'+38%+7%1'+3'-<BB31+'
"+a1$-,'-+<A%#+-'$#'"&&'B7"-%-'34'+7%$1'%A<6"+$3#)'G7$-'-<BB31+'-73<&A'-+"1+'%"1&2'$#'-+<A%#+-b'
%A<6"+$3#"&'6"1%%1'"#A'$#+%#-$42'$4'+7%2'#%%A'$+)

>"($"*,<:$((/,6'O0.'30.C

T&%%0/4-2$.&((#5#,$31#$3/$#,,#/-43($#/36(#1$)&1$3$
84'#$?314#-2$&)$(#31/#1,$-&$604('$-"#$,;4((,$/#.#,,312$)&1$
,0..#,,$4/$-"#$8&1;)&1.#:$!"#2$,#1?#$6&-"$.&((#5#>
35#$,-0'#/-,<$&)-#/$-"&,#$8"&$31#$3.3'#%4.3((2$
0/'#171#731#'$)&1$&1$8"&$(3.;$-"#$A/3/.43($1#,&01.#,$
)&1$3$)&01>2#31$.&((#5#<$3/'$3'0(-$(#31/#1,$8"&$/##'$
-&$71#731#$)&1$/#8$I&6,$&1$,4%7(2$'#,41#$-&$.&/-4/0#$
(#31/4/5:$H&-"$-27#,$&)$(#31/#1,$%32$6#$8&1;4/5$&/#$
&1$%&1#$I&6,$8"4(#$-"#2$3--#/'$,."&&($3/'$"3?#$&-"#1$
3'0(-$1#,7&/,464(4-4#,$-"3-$%3;#$4-$'4)A.0(-$-&$3--#/'$
7"2,4.3($.(3,,#,$&/$3$,#-$,."#'0(#:$

G$/#8$)#'#13($71&513%<$-"#$N/(4/#$M;4((,$Y36&13-&12<$
4/-#/',$-&$604('$3$,#-$&)$&7#/$1#,&01.#,$)&1$(#31/4/5<$
84-"$-"#$"#(7$&)$-#3%,$&)$#97#1-,$4/$.&/-#/-<$7#'35&52<$
3/'$-#."/&(&52:$!"#,#$.&01,#,$84(($6#$&))#1#'$)1##$&)$
."315#$-"1&05"$3$/#-8&1;$&)$.&%%0/4-2$.&((#5#,$3/'$
84(($6#$&7#/(2$3?34(36(#$-&$3'37-$3/'$,"31#$-&$%##-$-"#$
/##',$&)$4/'4?4'03($-#3."#1,$&1$(#31/#1,:$!"4,$1#,&01.#$
84(($,077(#%#/-$-"#$1#,&01.#,$.011#/-(2$3?34(36(#$4/$
7"2,4.3($.&%%0/4-2$.&((#5#$,73.#,$3/'$%32$6#.&%#$
3/$3(-#1/3-4?#$73-"$-&$#31/4/5$3$'#51##:$U&1$(#31/#1,$
8"&$31#$134,4/5$3$)3%4(2$&1$8&1;4/5$3$)0((>-4%#$I&6<$-"4,$
d#9464(4-2$&))#1,$&77&1-0/4-4#,$)&1$(#31/4/5$-"3-$8&0('$
&-"#184,#$/&-$6#$3?34(36(#:
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Enabling All Learners to Excel in STEM

G7%'-+"+%'34'-6$%#6%'"#A'%#8$#%%1$#8'$#'+7%'/#$+%A'>+"+%-'$-'-+13#8.'=<+'/)>)'A3I$#"#6%'
?31&A?$A%'7"-'%13A%A'-$8#$F6"#+&2'$#'1%6%#+'2%"1-.'B1$I"1$&2'=%6"<-%'34'1"B$A&2'$#61%"-$#8'
6"B"=$&$+2'$#'("-+'*-$"#'#"+$3#-.'B"1+$6<&"1&2'@7$#"'SM"+$3#"&'>6$%#6%':3"1A.'XeVeT)'R#'
"AA$+$3#.'#%?'A"+"'-73?'+7"+'/)>)'VZa2%"1a3&A-'"1%'&3-$#8'813<#A'$#'-6$%#6%'"#A'I"+7'
"67$%0%I%#+'63IB"1%A'?$+7'+7%$1'B%%1-'"13<#A'+7%'?31&A'S56O$#-%2']'@3IB"#2.'XeeYT)

R#'M30%I=%1'XeeY.';1%-$A%#+'E="I"'&"<#67%A'+7%'(A<6"+%'+3'R##30"+%'6"IB"$8#'+3'
$IB130%'+7%'B"1+$6$B"+$3#'"#A'B%1431I"#6%'34'*I%1$6"b-'-+<A%#+-'$#'>G(5'?$+7'+7%'83"&'34'
%#"=&$#8'"&&'&%"1#%1-'+3'%P6%&'$#'>G(5)'R#'9"#<"12'XeVe.'+7%';1%-$A%#+'"##3<#6%A'"'#%?'-%+'
34'B<=&$6aB1$0"+%'B"1+#%1-7$B-'63II$++$#8'tXZe'I$&&$3#'$#'B1$0"+%'1%-3<16%-'+3'"++1"6+.'A%0%&3B.'
1%?"1A.'"#A'1%+"$#'>G(5'%A<6"+31-)

R#'"AA$+$3#.'+7%'M>H'+713<87'$+-'62=%1&%"1#$#8'+"-,'4316%'$#$+$"+$0%-'"#A'+7%';1%-$A%#+b-'
@3<#6$&'34'*A0$-31-'3#'>6$%#6%'"#A'G%67#3&382'S;@*>GT'$-'1%63II%#A$#8'1%-%"167'"#A'
A%0%&3BI%#+'+3'8<$A%'+7%'1%-+1<6+<1$#8'34'>G(5'A3I"$#-'431'I31%'%44%6+$0%'&%"1#$#8'?$+7'
+%67#3&382)'

C7%1%"-'+%67#3&382'7"-'A1"I"+$6"&&2'67"#8%A'73?'-+<A%#+-'&%"1#'$#'"&&'A$-6$B&$#%-.'
B%17"B-'#3?7%1%'"1%'$+-'%44%6+-'I31%'B1343<#A'+7"#'$#'>G(5'-<=c%6+-)'M%?'+%67#3&38$%-'
431'1%B1%-%#+$#8.'I"#$B<&"+$#8.'"#A'63II<#$6"+$#8'$#431I"+$3#'"#A'$A%"-'7"0%'67"#8%A'
B134%--$3#"&'B1"6+$6%-'"#A'?7"+'-+<A%#+-'#%%A'+3'&%"1#'+3'=%'B1%B"1%A'431'>G(5'B134%--$3#-)'
R#'B"1+$6<&"1.'+%67#3&382'6"#'=%'<-%A'+3'-<BB31+'-+<A%#+'$#+%1"6+$3#'?$+7'>G(5'63#+%#+'$#'
?"2-'+7"+'B13I3+%'A%%B%1'<#A%1-+"#A$#8'34'63IB&%P'$A%"-.'%#8"8%'-+<A%#+-'$#'-3&0$#8'
63IB&%P'B13=&%I-.'"#A'61%"+%'#%?'3BB31+<#$+$%-'431'>G(5'&%"1#$#8'"+'"&&'&%0%&-'34'3<1'
%A<6"+$3#'-2-+%I)'
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Reaching Our Goal

G(($(#31/#1,$84(($"3?#$#/5354/5$3/'$#%7&8#14/5$(#31/4/5$#97#14#/.#,$6&-"$4/$3/'$&0-,4'#$&)$
,."&&($-"3-$71#731#$-"#%$-&$6#$3.-4?#<$.1#3-4?#<$;/&8(#'5#36(#<$3/'$#-"4.3($731-4.473/-,$4/$
&01$5(&63((2$/#-8&1;#'$,&.4#-2:

G3'I%%+'+7$-'83"&.'?%'1%63II%#A'+7%'43&&3?$#8'"6+$3#-W

V)V'Q%63II%#A"+$3#W'Q%0$-%.'61%"+%.'"#A'"A3B+'-+"#A"1A-'"#A'&%"1#$#8'3=c%6+$0%-'431'"&&'
63#+%#+'"1%"-'+7"+'1%l%6+'XV-+'6%#+<12'%PB%1+$-%'"#A'+7%'B3?%1'34'+%67#3&382'+3'$IB130%'
&%"1#$#8)

E<1'%A<6"+$3#'-2-+%I'1%&$%-'3#'631%'-%+-'34'-+"#A"1A-a="-%A'63#6%B+-'"#A'63IB%+%#6$%-'
+7"+'431I'+7%'="-$-'34'?7"+'"&&'-+<A%#+-'-73<&A'&%"1#)'>+"#A"1Aa-%++$#8'=3A$%-'431'%0%12'
"6"A%I$6'A3I"$#'-73<&A'%#-<1%'+7"+'+7%$1'-+"#A"1A-'1%l%6+'XV-+'6%#+<12'%PB%1+$-%'
1%638#$L$#8'+7%'13&%'34'+%67#3&382'$#'63#+%IB31"12'B1"6+$6%)'>+"#A"1A-'-73<&A'%-+"=&$-7'
+7"+'$#'%0%12'63#+%#+'"1%"'-+<A%#+-'7"0%'&%"1#$#8'%PB%1$%#6%-'+7"+'%PB&3$+'+7%'B3?%1'
"#A'l%P$=$&$+2'34'+%67#3&382)'G7%'?31,'34'1%0$-$#8'"#A'A$--%I$#"+$#8'-+"#A"1A-'-73<&A'
%PB&3$+'3#&$#%'63&&"=31"+$3#'+33&-)'G7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'-<BB31+'-+"#A"1A-'
A%0%&3BI%#+'"#A'1%0$-$3#'%4431+-'=2'63##%6+$#8'+7%'0"1$3<-'813<B-'"#A'318"#$L"+$3#-'
?31,$#8'3#'+7%-%'$--<%-)'G7%'!%B"1+I%#+'"&-3'-73<&A'$A%#+$42'"#A'A$--%I$#"+%'%P"IB&%-'34'
-+"#A"1A-'+7"+'1%l%6+'+7%'+1"#-431I"+$0%'B3?%1'34'+%67#3&382'$#'&%"1#$#8)

V)X'Q%63II%#A"+$3#W'!%0%&3B'"#A'"A3B+'&%"1#$#8'1%-3<16%-'+7"+'<-%'+%67#3&382'+3'%I=3A2'
A%-$8#'B1$#6$B&%-'413I'+7%'&%"1#$#8'-6$%#6%-)

*A0"#6%-'$#'+7%'&%"1#$#8'-6$%#6%-'7"0%'$IB130%A'3<1'<#A%1-+"#A$#8'34'73?'B%3B&%'&%"1#)'
G7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'%#63<1"8%'&%"1#$#8'-6$%#6%'1%-%"167%1-'+3'I",%'+7%$1'
F#A$#8-'=13"A&2'"0"$&"=&%'+3'B1$0"+%'"#A'B<=&$6'-%6+31'A%0%&3B%1-'34'%A<6"+$3#"&'+%67#3&382'
"#A'"-,'6<11$6<&<I'A%0%&3B%1-'+3'A1"?'3#'"A0"#6%-'$#'+7%'&%"1#$#8'-6$%#6%-'"-'+7%2'
A%-$8#'"#A'A%&$0%1'+7%'#%P+'8%#%1"+$3#'34'+%67#3&382a="-%A'&%"1#$#8'63#+%#+.'1%-3<16%-.'
63<1-%-.'"#A'+33&-)'>B%6$F6"&&2.'#%?'1%-3<16%-'-73<&A'8$0%'&%"1#%1-'673$6%-'"=3<+'73?'
+7%2'&%"1#.'-+$I<&"+%'"6+$0%'%#8"8%I%#+.'"#A'B130$A%'1%"&a+$I%'4%%A="6,'+7"+'43-+%1-'
&%"1#$#8)'Q%-3<16%-'"&-3'-73<&A'$#6&<A%'-%&4a$IB130$#8'4%"+<1%-'+7"+'%#"=&%'+7%I'+3'=%63I%'
$#61%"-$#8&2'%44%6+$0%'+713<87'$#+%1"6+$3#'?$+7'&%"1#%1-)'G3'%PB"#A'+7%'"0"$&"=$&$+2'34'+7%-%'
1%-3<16%-'"#A'%#-<1%'+7%$1'63#+$#<3<-'$IB130%I%#+.'+7%'!%B"1+I%#+'-73<&A'4<#A'1%-%"167'
"#A'+7%'A%0%&3BI%#+'34'%P%IB&"12'1%-3<16%-'+7"+'$IB&%I%#+'&%"1#$#8'-6$%#6%'B1$#6$B&%-)'
>6733&-'"#A'A$-+1$6+-'-73<&A'"A3B+'%44%6+$0%'+%67#3&382a="-%A'1%-3<16%-'"-'+7%2'=%63I%'
"0"$&"=&%)

V)['Q%63II%#A"+$3#W'!%0%&3B'"#A'"A3B+'&%"1#$#8'1%-3<16%-'+7"+'%PB&3$+'+7%'l%P$=$&$+2'"#A'
B3?%1'34'+%67#3&382'+3'1%"67'"&&'&%"1#%1-'"#2+$I%'"#A'"#2?7%1%)

G7%'m"&?"2-'3#n'#"+<1%'34'+7%'R#+%1#%+.'I3=$&%'"66%--'A%0$6%-.'"#A'-+<A%#+-b'+%67#3&382'
l<%#62'8$0%'-+"+%-.'A$-+1$6+-.'"#A'-6733&-'3BB31+<#$+$%-'+3'344%1'3#aA%I"#A'&%"1#$#8'
%PB%1$%#6%-'+7"+'"1%'"0"$&"=&%'"#2+$I%'"#A'"#2?7%1%)';1$0"+%'"#A'B<=&$6'-%6+31'A%0%&3B%1-'
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34'$#-+1<6+$3#"&'I"+%1$"&-'-73<&A'%PB&3$+'+7%'l%P$=$&$+2'"#A'"A"B+"=$&$+2'34'+%67#3&382.'B"2$#8'
-B%6$"&'"++%#+$3#'+3'&%"1#%1-'?73'7"0%'=%%#'I"18$#"&$L%A'$#'I"#2'%A<6"+$3#"&'-%++$#8-W'
-+<A%#+-'413I'&3?a$#63I%'63II<#$+$%-'"#A'I$#31$+$%-.'(#8&$-7'&"#8<"8%'&%"1#%1-.'-+<A%#+-'
?$+7'A$-"=$&$+$%-.'-+<A%#+-'?73'"1%'8$4+%A'"#A'+"&%#+%A.'-+<A%#+-'413I'A$0%1-%'6<&+<1%-'"#A'
&$#8<$-+$6'="6,813<#A-.'"#A'-+<A%#+-'$#'1<1"&'"1%"-)'!%0%&3B%1-'-73<&A'63I=$#%'+%67#3&382'
?$+7'A%-$8#'B1$#6$B&%-'431'$#A$0$A<"&$L%A.'A$44%1%#+$"+%A.'"#A'B%1-3#"&$L%A'&%"1#$#8'"#A'?$+7'
/#$0%1-"&'!%-$8#'431'J%"1#$#8'S/!JT'B1$#6$B&%-'+3'-<BB31+'I<&+$B&%'3B+$3#-'431'1%B1%-%#+$#8'
$A%"-'"#A'431'%I=%AA$#8'-<BB31+$0%'-+1<6+<1%-'"#A'B136%--%-'?$+7$#'=3+7'63II%16$"&&2'
"0"$&"=&%'"#A'3B%#'&%"1#$#8'1%-3<16%-)'>+"+%-'"#A'A$-+1$6+-'-73<&A'"A3B+'"#A'$IB&%I%#+'
+7%-%'1%-3<16%-'+3'+7%'%P+%#+'B3--$=&%)

V)j'Q%63II%#A"+$3#W'/-%'"A0"#6%-'$#'+7%'&%"1#$#8'-6$%#6%-'"#A'+%67#3&382'+3'%#7"#6%'
>G(5'S-6$%#6%.'+%67#3&382.'%#8$#%%1$#8.'"#A'I"+7%I"+$6-T'&%"1#$#8.'"#A'A%0%&3B.'"A3B+.'
"#A'%0"&<"+%'#%?'I%+73A3&38$%-'?$+7'+7%'B3+%#+$"&'+3'%#"=&%'"&&'&%"1#%1-'+3'%P6%&'$#'>G(5)

M%?'+%67#3&38$%-'431'1%B1%-%#+$#8.'I"#$B<&"+$#8.'"#A'63II<#$6"+$#8'$#431I"+$3#'"#A'
$A%"-'7"0%'67"#8%A'B134%--$3#"&'B1"6+$6%-'$#'>G(5'F%&A-'"#A'?7"+'-+<A%#+-'#%%A'+3'&%"1#'
+3'=%'B1%B"1%A'431'>G(5'B134%--$3#-)'G7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'633B%1"+%'
?$+7'+7%'M"+$3#"&'>6$%#6%'H3<#A"+$3#'SM>HT.'$+-'62=%1&%"1#$#8'+"-,'4316%'$#$+$"+$0%-.'"#A'
+7%';1%-$A%#+b-'@3<#6$&'34'*A0$-31-'3#'>6$%#6%'G%67#3&382'S;@*>GT'><=63II$++%%'3#'
(A<6"+$3#'+3'1%-+1<6+<1%'$#-+1<6+$3#'$#'+7%'>G(5',#3?&%A8%'A3I"$#-'+3'I$1131'63#+%IB31"12'
B134%--$3#"&'B1"6+$6%'"#A'1%l%6+'+7%'<-%'34'+%67#3&382)'>+"+%-.'A$-+1$6+-.'"#A'-6733&-'-73<&A'
<-%'+7%'0"-+'"11"2'34'3#&$#%'1%-3<16%-'$#'>G(5'F%&A-'"#A'+7%'+%67#3&382'+33&-'"#A'1%-3<16%-'
6<11%#+&2'<-%A'=2'>G(5'B134%--$3#"&-'+3'61%"+%'1%&%0"#+'"#A'"BB&$%A'6<11$6<&"'+7"+'%#8"8%'
-+<A%#+-'$#'63IB&%P'B13=&%I'-3&0$#8'"#A'63&&"=31"+$0%'&%"1#$#8'?$+7'+7%$1'B%%1-'"#A'?$+7'
%PB%1+-'$#'+7%'F%&A)'
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Assessment:  
Measuring What Matters

W&3(X$N01$#'0.3-4&/$,2,-#%$3-$3(($(#?#(,$84(($(#?#135#$-"#$7&8#1$&)$-#."/&(&52$-&$%#3,01#$
8"3-$%3--#1,$3/'$0,#$3,,#,,%#/-$'3-3$)&1$.&/-4/0&0,$4%71&?#%#/-:

53-+'34'+7%'"--%--I%#+'A3#%'$#'-6733&-'+3A"2'$-'"4+%1'+7%'4"6+'"#A'A%-$8#%A'+3'$#A$6"+%'3#&2'
?7%+7%1'-+<A%#+-'7"0%'&%"1#%A)'J$++&%'$-'A3#%'+3'"--%--'-+<A%#+-b'+7$#,$#8'A<1$#8'&%"1#$#8'
-3'?%'6"#'7%&B'+7%I'&%"1#'=%++%1)'M31'A3'?%'63&&%6+'"#A'"881%8"+%'-+<A%#+'&%"1#$#8'A"+"'$#'
?"2-'+7"+'I",%'+7%'$#431I"+$3#'0"&<"=&%'+3'"#A'"66%--$=&%'=2'%A<6"+31-.'-6733&-.'A$-+1$6+-.'
-+"+%-.'"#A'+7%'#"+$3#'+3'-<BB31+'63#+$#<3<-'$IB130%I%#+'"#A'$##30"+$3#)'C%'"1%'#3+'<-$#8'
+7%'4<&&'l%P$=$&$+2'"#A'B3?%1'34'+%67#3&382'+3'A%-$8#.'A%0%&3B.'"#A'0"&$A"+%'#%?'"--%--I%#+'
I"+%1$"&-'"#A'B136%--%-'431'=3+7'431I"+$0%'"#A'-<II"+$0%'<-%-)

9<-+'"-'&%"1#$#8'-6$%#6%-'"#A'+%67#3&382'B&"2'"#'%--%#+$"&'13&%'$#'7%&B$#8'<-'61%"+%'
I31%'%44%6+$0%'&%"1#$#8'%PB%1$%#6%-.'?7%#'63I=$#%A'?$+7'"--%--I%#+'+7%312'+7%2'"&-3'
6"#'B130$A%'"'43<#A"+$3#'431'I<67a#%%A%A'$IB130%I%#+-'$#'"--%--I%#+'S;%&&%81$#3.'
@7<A3?-,2.']'K&"-%1.'XeeVp'G<6,%1.'XeeYT)'G7%-%'$IB130%I%#+-'$#6&<A%'F#A$#8'#%?'"#A'
=%++%1'?"2-'+3'"--%--'?7"+'I"++%1-.'A3$#8'"--%--I%#+'$#'+7%'63<1-%'34'&%"1#$#8'?7%#'
+7%1%'$-'-+$&&'+$I%'+3'$IB130%'-+<A%#+'B%1431I"#6%.'"#A'$#03&0$#8'I<&+$B&%'-+",%73&A%1-'$#'+7%'
B136%--'34'A%-$8#$#8.'63#A<6+$#8.'"#A'<-$#8'"--%--I%#+)

(d<"&&2'$IB31+"#+.'?%'#3?'"1%'"6<+%&2'"?"1%'34'+7%'#%%A'+3'I",%'A"+"aA1$0%#'A%6$-$3#-'"+'
%0%12'&%0%&'34'3<1'%A<6"+$3#'-2-+%I'3#'+7%'="-$-'34'?7"+'$-'=%-+'431'%"67'"#A'%0%12'-+<A%#+'
k'A%6$-$3#-'+7"+'$#'"881%8"+%'?$&&'&%"A'+3'=%++%1'B%1431I"#6%'"#A'81%"+%1'%4F6$%#62'"613--'
+7%'%#+$1%'-2-+%I)'
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What We Should Be Assessing

G3'67"#8%'3<1'+7$#,$#8'"=3<+'?7"+'?%'-73<&A'=%'"--%--$#8.';1%-$A%#+'E="I"'7"-'$--<%A'
+7%'43&&3?$#8'67"&&%#8%W

P=a%$.3((4/5$&/$&01$/3-4&/a,$5&?#1/&1,$3/'$,-3-#$#'0.3-4&/$."4#),$-&$'#?#(&7$,-3/'31',$

3/'$3,,#,,%#/-,$-"3-$'&/a-$,4%7(2$%#3,01#$8"#-"#1$,-0'#/-,$.3/$A(($4/$3$6066(#$&/$3$

-#,-<$60-$8"#-"#1$-"#2$7&,,#,,$*+,-$.#/-012$,;4((,$(4;#$71&6(#%>,&(?4/5$3/'$.14-4.3($-"4/;>

4/5$3/'$#/-1#71#/#01,"47$3/'$.1#3-4?4-2:R$

SO1#,4'#/-$H313.;$N63%3<$_31."$+Q<$*QQV

5%"-<1$#8'+7%-%'63IB&%P'-,$&&-'1%d<$1%-'A%-$8#$#8'"#A'A%0%&3B$#8'"--%--I%#+-'+7"+'
"AA1%--'+7%'4<&&'1"#8%'34'%PB%1+$-%'"#A'63IB%+%#6$%-'$IB&$%A'=2'+7%'-+"#A"1A-)'@38#$+$0%'
1%-%"167'"#A'+7%312'B130$A%'1$67'I3A%&-'"#A'1%B1%-%#+"+$3#-'34'73?'-+<A%#+-'<#A%1-+"#A'
"#A'+7$#,'"=3<+',%2'63#6%B+-'$#'+7%'6<11$6<&<I.'"#A'73?'+7%',#3?&%A8%'-+1<6+<1%-'?%'?"#+'
-+<A%#+-'+3'7"0%'=2'+7%'+$I%'+7%2'1%"67'63&&%8%'A%0%&3B'30%1'+$I%)'*#'$&&<-+1"+$3#'34'+7%'
B3?%1'34'63I=$#$#8'1%-%"167'"#A'+7%312'?$+7'+%67#3&382'$-'B130$A%A'=2'+7%'?31,'34'9$I'
5$#-+1%&&.'"'431I%1'7$87'-6733&'B72-$6-'+%"67%1'?73'A%0%&3B%A'"#'"BB13"67'+3'+%"67$#8'"#A'
"--%--I%#+'+7"+'6"1%4<&&2'63#-$A%1-'&%"1#%1-b'+7$#,$#8)

5$#-+1%&&b-'?31,'=%8"#'?$+7'"'63IB$&"+$3#'34'-+<A%#+'$A%"-'"=3<+'4316%'"#A'I3+$3#'="-%A'
3#'=3+7'+7%'1%-%"167'&$+%1"+<1%'"#A'+7%'3=-%10"+$3#-'34'%A<6"+31-)'>3I%'34'+7%-%'-+<A%#+'
$A%"-.'31'm4"6%+-n'$#'5$#-+1%&&b-'+%1I$#3&382.'"1%'63#-$A%1%A'-6$%#+$F6"&&2'6311%6+'+3'+7%'A%81%%'
3#%'?3<&A'%PB%6+'"+'+7%'-+"8%'34'$#+13A<6+312'B72-$6-)'E+7%1-'"1%'B"1+$"&&2'$#6311%6+'"#A'
-+$&&'3+7%1-'"1%'-%1$3<-&2'l"?%A)'/-$#8'+7%-%'4"6%+-'"-'"'43<#A"+$3#.'5$#-+1%&&'A%-$8#%A'"'
?%=a="-%A'"--%--I%#+'B1381"I'?$+7'-%+-'34'd<%-+$3#-'+7"+'6"#'=%'<-%A'+3'$#431I'&%"1#$#8'
"=3<+'4316%'"#A'I3+$3#.'1"+7%1'+7"#'-$IB&2'+%-+'73?'I<67'-+<A%#+-'7"0%'&%"1#%A'S5$#-+1%&&']'
O1"<-.'XeeZT)'5$#-+1%&&b-'4"6%+'"--%--I%#+-'"#A'$#-+1<6+$3#"&'I"+%1$"&-'"1%'"0"$&"=&%'3#'+7%'
?%='S???)A$"8#3-%1)63IT)'
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Technology Supports Assessing  
Complex Competencies
*-'5$#-+1%&&b-'"#A'3+7%1-b'?31,'-73?-.'+713<87'I<&+$I%A$".'$#+%1"6+$0$+2.'"#A'63##%6+$0$+2'
$+'$-'B3--$=&%'+3'"--%--'63IB%+%#6$%-'+7"+'?%'=%&$%0%'"1%'$IB31+"#+'"#A'+7"+'"1%'"-B%6+-'
34'+7$#,$#8'7$87&$87+%A'$#'638#$+$0%'1%-%"167)'R+'"&-3'$-'B3--$=&%'+3'A$1%6+&2'"--%--'
B13=&%Ia-3&0$#8'-,$&&-p'I",%'0$-$=&%'-%d<%#6%-'34'"6+$3#-'+",%#'=2'&%"1#%1-'$#'-$I<&"+%A'
%#0$13#I%#+-p'I3A%&'63IB&%P'1%"-3#$#8'+"-,-p'"#A'A3'$+'"&&'?$+7$#'+7%'63#+%P+-'34'1%&%0"#+'
-36$%+"&'$--<%-'"#A'B13=&%I-'+7"+'B%3B&%'6"1%'"=3<+'$#'%0%12A"2'&$4%'SU%#A&%#-,$']'>+%0%#-.'
XeeXT)

E+7%1'+%67#3&38$%-'%#"=&%'<-'+3'"--%--'73?'?%&&'-+<A%#+-'63II<#$6"+%'431'"'0"1$%+2'34'
B<1B3-%-'"#A'$#'"'0"1$%+2'34'?"2-.'$#6&<A$#8'$#'0$1+<"&'%#0$13#I%#+-)'*#'%P"IB&%'34'+7$-'$-'
Q$0%1'@$+2.'"'A%6"A%a&3#8'%4431+'"+'D"10"1A'/#$0%1-$+2'4<#A%A'=2'+7%'M>H)'Q$0%1'@$+2'$-'"'
I<&+$a<-%1'0$1+<"&'%#0$13#I%#+'A%-$8#%A'=2'1%-%"167%1-'+3'-+<A2'73?'-+<A%#+-'&%"1#'+713<87'
<-$#8'$+'S!%A%.'XeeYT)'G7$-'0$1+<"&'%#0$13#I%#+'?"-'=<$&+'"-'"'63#+%P+'$#'?7$67'I$AA&%'-6733&'
-+<A%#+-'63<&A'"6d<$1%'63#6%B+-'$#'=$3&382.'%63&382.'"#A'%B$A%I$3&382'?7$&%'B&"##$#8'"#A'
$IB&%I%#+$#8'-6$%#+$F6'$#0%-+$8"+$3#-'$#'"'0$1+<"&'?31&A)

Q$0%1'@$+2'+",%-'-+<A%#+-'$#+3'"#'$#A<-+1$"&'6$+2'"+'+7%'+$I%'$#'+7%'V_+7a6%#+<12'?7%#'-6$%#+$-+-'
?%1%'c<-+'=%8$##$#8'+3'A$-630%1'="6+%1$")'("67'-+<A%#+'$-'1%B1%-%#+%A'"-'"#'"0"+"1'"#A'
63II<#$6"+%-'?$+7'3+7%1'-+<A%#+'"0"+"1-'+713<87'67"+'"#A'8%-+<1%-)'>+<A%#+-'?31,'$#'
+%"I-'34'+71%%.'I30$#8'+713<87'Q$0%1'@$+2'+3'63&&%6+'A"+"'"#A'1<#'+%-+-'$#'1%-B3#-%'+3'+7%'
I"231b-'67"&&%#8%'+3'F#A'3<+'?72'Q$0%1'@$+2'1%-$A%#+-'"1%'4"&&$#8'$&&)'G7%'-+<A%#+'+%"I-'431I'
"#A'+%-+'72B3+7%-%-'?$+7$#'+7%'0$1+<"&'6$+2.'"#"&2L%'A"+".'"#A'?1$+%'<B'+7%$1'1%-%"167'$#'"'
1%B31+'+7%2'A%&$0%1'+3'+7%'I"231)

>+<A%#+'B%1431I"#6%'$#'Q$0%1'@$+2'6"#'=%'"--%--%A'=2'"#"&2L$#8'+7%'1%B31+-'+7"+'"1%'+7%'
6<&I$#"+$3#'34'+7%$1'%PB%1$%#6%-.'"#A'"&-3'=2'&33,$#8'"+'+7%',$#A-'34'$#431I"+$3#'%"67'
-+<A%#+'"#A'%"67'-+<A%#+'+%"I'673-%'+3'%P"I$#%'"#A'+7%$1'I3I%#+a+3aI3I%#+'I30%I%#+-.'
"6+$3#-.'"#A'<++%1"#6%-)'E#'+7%'="-$-'34'-+<A%#+'"6+$3#-'$#'Q$0%1'@$+2.'1%-%"167%1-'A%0%&3B%A'
I%"-<1%-'34'-+<A%#+-b'-6$%#6%'$#d<$12'-,$&&-.'-%#-%'34'%4F6"62'"-'"'-6$%#+$-+.'"#A'-6$%#6%'
63#6%B+',#3?&%A8%'S!%A%.'XeeYp'!$%+%1&%.'XeeYT)'5"+%1$"&-'"#A'3+7%1'1%-3<16%-'7"0%'=%%#'
A%0%&3B%A'+3'-<BB31+'%A<6"+31-'$#'$IB&%I%#+$#8'Q$0%1'@$+2'$#'+7%$1'6&"--133I-)'

*-'+7%'Q$0%1'@$+2'%P"IB&%'$&&<-+1"+%-.'c<-+'"-'+%67#3&382'7"-'67"#8%A'+7%'#"+<1%'34'$#d<$12'
"I3#8'B134%--$3#"&-.'$+'6"#'67"#8%'73?'+7%'6311%-B3#A$#8'"6"A%I$6'-<=c%6+-'6"#'=%'
+"<87+'"#A'+%-+%A)'G%67#3&382'"&&3?-'1%B1%-%#+"+$3#'34'A3I"$#-.'-2-+%I-.'I3A%&-.'A"+".'
"#A'+7%$1'I"#$B<&"+$3#'$#'?"2-'+7"+'B1%0$3<-&2'?%1%'#3+'B3--$=&%)'G%67#3&382'%#"=&%-'+7%'
<-%'34'A2#"I$6'I3A%&-'34'-2-+%I-.'-<67'"-'"#'%#%182a%4F6$%#+'6"1.'"'1%626&$#8'B1381"I.'31'
"'I3&%6<&"1'-+1<6+<1%)'G%67#3&382'I",%-'$+'B3--$=&%'+3'"--%--'-+<A%#+-'=2'"-,$#8'+7%I'+3'
A%-$8#'B13A<6+-'31'%PB%1$I%#+-.'+3'I"#$B<&"+%'B"1"I%+%1-.'1<#'+%-+-.'1%631A'A"+".'"#A'81"B7'
"#A'A%-61$=%'+7%$1'1%-<&+-)

*#3+7%1'"A0"#+"8%'+3'+%67#3&382a="-%A'"--%--I%#+-'$-'?%'6"#'<-%'+7%I'+3'"--%--'
?7"+'-+<A%#+-'&%"1#'3<+-$A%'-6733&'?"&&-'"#A'73<1-'"-'?%&&'"-'$#-$A%)'*--<I$#8'+7"+'?%'
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7"0%'-+"#A"1A-'431'+7%'63IB%+%#6$%-'-+<A%#+-'I<-+'7"0%'"#A'0"&$A.'1%&$"=&%'+%67#$d<%-'
431'I%"-<1$#8'+7%-%'63IB%+%#6$%-.'+%67#3&382'6"#'7%&B'<-'"--%--'S"#A'1%?"1AT'&%"1#$#8'
1%8"1A&%--'34'?7%#'"#A'?7%1%'$+'+",%-'B&"6%)

G7%'M"+$3#"&'*--%--I%#+'34'(A<6"+$3#"&';1381%--'SM*(;T'7"-'A%-$8#%A'"#A'F%&A%A'-%0%1"&'
+%67#3&382a="-%A'"--%--I%#+-'$#03&0$#8'63IB&%P'+"-,-'"#A'B13=&%I'-$+<"+$3#-'S:%##%++.'
;%1-,2.'C%$--.']'9%#,$#-.'Xee^T)'E#%'34'+7%-%'6"&&-'3#'-+<A%#+-'+3'$#+%1"6+'?$+7'"'-$I<&"+$3#'
34'"'73+a"$1'="&&33#'S-%%'-$A%="1T)

E*4="0(05CQO'/*#,J//*//L*"3,M/$"5,',B03QJ$.,G'((00",<$L&('3$0"

!"#$]3-4&/3($G,,#,,%#/-$&)$b'0.3-4&/3($O1&51#,,$Z]GbO[$"3,$6##/$#97(&14/5$-"#$0,#$&)$%&1#$
.&%7(#9$3,,#,,%#/-$-3,;,$#/36(#'$62$-#."/&(&52:$=/$&/#$-#."/&(&52>63,#'$,4%0(3-4&/$-3,;<$)&1$
#93%7(#<$#45"-">513'#1,$31#$3,;#'$-&$0,#$3$"&->341$63((&&/$,4%0(3-4&/$-&$'#,45/$3/'$.&/'0.-$3/$
#97#14%#/-$-&$'#-#1%4/#$-"#$1#(3-4&/,"47$6#-8##/$732(&3'$%3,,$3/'$63((&&/$3(-4-0'#$Z,##$,.1##/$
,"&-$6#(&8[:$G)-#1$.&%7(#-4/5$-"#$-0-&143($36&0-$-"#$,4%0(3-4&/$-&&($4/-#1)3.#<$,-0'#/-,$,#(#.-$
?3(0#,$)&1$-"#$4/'#7#/'#/-$?31436(#$732(&3'$%3,,:$!"#2$.3/$&6,#1?#$-"#$63((&&/$14,#$4/$-"#$d45"-$
6&9$3/'$/&-#$."3/5#,$4/$-"#$?3(0#,$&)$-"#$'#7#/'#/-$?31436(#,$&)$3(-4-0'#<$63((&&/$?&(0%#<$3/'$
-4%#$-&$A/3($3(-4-0'#:

=/$3/&-"#1$71&6(#%<$-"#$3%&0/-$&)$"#(40%<$3/&-"#1$4/'#7#/'#/-$?31436(#<$4,$"#('$.&/,-3/-$-&$
1#'0.#$-"#$-3,;a,$'4)A.0(-2:$M-0'#/-,$.3/$.&/,-10.-$-36(#,$3/'$5137",$3/'$'138$.&/.(0,4&/,$62$
.(4.;4/5$&/$-"#$60--&/,$6#(&8$-"#$"#3'4/5$=/-#171#-$e#,0(-,:$G,$-"#2$8&1;$84-"$-"#$,4%0(3-4&/<$
,-0'#/-,$.3/$5#-$"#(7$4)$-"#2$/##'$4-X$3$5(&,,312$&)$,.4#/.#$-#1%,<$,.4#/.#$"#(7$36&0-$-"#$
,06,-3/.#$&)$-"#$71&6(#%<$3/'$.&%70-#1$"#(7$36&0-$-"#$60--&/,$3/'$)0/.-4&/,$&)$-"#$,4%0(3-4&/$
4/-#1)3.#$31#$604(-$4/$-&$-"#$-#."/&(&52$#/?41&/%#/-:$!"#$,4%0(3-4&/$-3,;$-3;#,$LQ$%4/0-#,$-&$.&%7(#-#<$
3/'$,-0'#/-$7#1)&1%3/.#$4,$0,#'$-&$'#14?#$%#3,01#,$&)$-"#$,-0'#/-a,$.&%70-#1$,;4((,<$,.4#/-4A.$4/B0412$
#97(&13-4&/$,;4((,<$3/'$,.4#/-4A.$4/B0412$,2/-"#,4,$,;4((,$84-"4/$-"#$.&/-#9-$&)$7"2,4.,:

!
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Using Technology to Assess in Ways That  
Improve Learning
G7%1%'$-'"'A$44%1%#6%'=%+?%%#'<-$#8'"--%--I%#+-'+3'A%+%1I$#%'?7"+'-+<A%#+-'7"0%'&%"1#%A'
431'81"A$#8'"#A'"663<#+"=$&$+2'B<1B3-%-'S-<II"+$0%'<-%-T'"#A'<-$#8'"--%--I%#+-'+3'
A$"8#3-%'"#A'I3A$42'+7%'63#A$+$3#-'34'&%"1#$#8'"#A'$#-+1<6+$3#'S431I"+$0%'<-%-T)':3+7'<-%-'
"1%'$IB31+"#+.'=<+'+7%'&"++%1'6"#'$IB130%'-+<A%#+'&%"1#$#8'$#'+7%'I3I%#+'S:&"6,']'C$&$"I.'
VYY_p':&"6,'%+'"&).'XeejT)'@3#6%B+-'+7"+'"1%'?$A%&2'I$-<#A%1-+33A'6"#'=%'%PB&"$#%A'"#A'
A%I3#-+1"+%A'$#'"'?"2'+7"+'A$1%6+&2'"AA1%--%-'-+<A%#+-b'I$-63#6%B+$3#-)'>+1"+%8$6'B"$1$#8'34'
-+<A%#+-'?73'+7$#,'"=3<+'"'63#6%B+'$#'A$44%1%#+'?"2-'6"#'&%"A'+3'63#6%B+<"&'813?+7'431'=3+7'
34'+7%I'"-'"'1%-<&+'34'%PB%1$%#6%-'+12$#8'+3'63II<#$6"+%'"#A'-<BB31+'+7%$1'$A%"-)

Assessing in the classroom

(A<6"+31-'13<+$#%&2'+12'+3'8"+7%1'$#431I"+$3#'"=3<+'+7%$1'-+<A%#+-b'&%"1#$#8'3#'+7%'="-$-'34'
?7"+'-+<A%#+-'A3'$#'6&"--)':<+'431'"#2'd<%-+$3#'B3-%A'$#'+7%'6&"--133I.'3#&2'"'4%?'-+<A%#+-'
1%-B3#A)'(A<6"+31-b'$#-$87+'$#+3'?7"+'+7%'1%I"$#$#8'-+<A%#+-'A3'"#A'A3'#3+'<#A%1-+"#A'$-'
$#431I%A'3#&2'=2'-%&%6+%A'-+<A%#+-b'4"6$"&'%PB1%--$3#-'34'$#+%1%-+.'=31%A3I.'31'B<LL&%I%#+)

G3'-3&0%'+7$-'B13=&%I.'"'#<I=%1'34'813<B-'"1%'%PB&31$#8'+7%'<-%'34'0"1$3<-'+%67#3&38$%-'+3'
m$#-+1<I%#+n'+7%'6&"--133I'$#'"#'"++%IB+'+3'F#A'3<+'?7"+'-+<A%#+-'"1%'+7$#,$#8)'E#%'%P"IB&%'
$-'+7%'<-%'34'-$IB&%'1%-B3#-%'A%0$6%-'A%-$8#%A'+3'?31,'?$+7'I<&+$B&%a673$6%'"#A'+1<%o4"&-%'
d<%-+$3#-)'/-%4<&'$#431I"+$3#'6"#'=%'8"$#%A'413I'"#-?%1-'+3'+7%-%'+2B%-'34'd<%-+$3#-'$4'+7%2'
"1%'6"1%4<&&2'A%-$8#%A'"#A'<-%A'$#'I%"#$#84<&'?"2-)';72-$6-'B134%--31'(1$6'5"L<1'B3-%-'
I<&+$B&%a673$6%'B72-$6-'B13=&%I-'+3'7$-'63&&%8%'6&"--%-.'7"-'+7%'-+<A%#+-'<-%'1%-B3#-%'
A%0$6%-'+3'"#-?%1'd<%-+$3#-.'"#A'+7%#'7"-'+7%I'A$-6<--'+7%'B13=&%I'?$+7'"'B%%1'?73'8"0%'
"'A$44%1%#+'"#-?%1)'5"L<1'1%B31+-'I<67'7$87%1'&%0%&-'34'%#8"8%I%#+'"#A'=%++%1'-+<A%#+'
&%"1#$#8'413I'+7$-'63I=$#"+$3#'34'"'6&"--133I'1%-B3#-%'-2-+%I'"#A'B%%1'$#-+1<6+$3#''
S5"L<1.'VYY^T)

>6$%#6%'%A<6"+31-'$#'>$#8"B31%'7"0%'"A3B+%A'"'I31%'-3B7$-+$6"+%A'-2-+%I'+7"+'-<BB31+-'
B%%1'$#-+1<6+$3#'=2'6"B+<1$#8'I31%'63IB&%P',$#A-'34'-+<A%#+'1%-B3#-%-)'@"&&%A'K13<B'
>61$==&%-.'+7%'-2-+%I'"&&3?-'%0%12'-+<A%#+'+3'63#+1$=<+%'+3'"'6&"--133I'A$-6<--$3#'=2'
B&"6$#8'"#A'"11"#8$#8'-,%+67%-'31'-I"&&'#3+%-'SA1"?#'?$+7'"'-+2&<-'3#'"'+"=&%+'31'7"#A7%&A'
63IB<+%1T'3#'"#'%&%6+13#$6'?7$+%=3"1A)'E#%'%A<6"+31'<-$#8'K13<B'>61$==&%-'"-,%A'813<B-'
34'-+<A%#+-'+3'-,%+67'A$44%1%#+'?"2-'34'431I$#8'"#'%&%6+1$6'6$16<$+'?$+7'"'&$87+'=<&='"#A'+3'
-7"1%'+7%I'=2'B&"6$#8'+7%I'3#'"'?7$+%=3"1A)'>+<A%#+-'&%"1#%A'=2'%PB&"$#$#8'+7%$1'?31,'+3'
3+7%1-.'"#A'+713<87'B130$A$#8'"#A'1%6%$0$#8'4%%A="6,'SJ33$.'@7%#.']'M8.'XeVeT)
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Assessing during online learning

C7%#'-+<A%#+-'"1%'&%"1#$#8'3#&$#%.'+7%1%'"1%'I<&+$B&%'3BB31+<#$+$%-'
+3'%PB&3$+'+7%'B3?%1'34'+%67#3&382'431'431I"+$0%'"--%--I%#+)'G7%'
-"I%'+%67#3&382'+7"+'-<BB31+-'&%"1#$#8'"6+$0$+$%-'8"+7%1-'A"+"'$#'
+7%'63<1-%'34'&%"1#$#8'+7"+'6"#'=%'<-%A'431'"--%--I%#+'SJ30%++.'
5%2%1.']'G7$&&%.'Xee_T)'*#'3#&$#%'-2-+%I'6"#'63&&%6+'I<67'I31%'
"#A'I<67'I31%'A%+"$&%A'$#431I"+$3#'"=3<+'73?'-+<A%#+-'"1%'
&%"1#$#8'+7"#'I"#<"&'I%+73A-)'*-'-+<A%#+-'?31,.'+7%'-2-+%I'6"#'
6"B+<1%'+7%$1'$#B<+-'"#A'63&&%6+'%0$A%#6%'34'+7%$1'B13=&%Ia-3&0$#8'
-%d<%#6%-.',#3?&%A8%.'"#A'-+1"+%82'<-%.'"-'1%l%6+%A'=2'+7%'
$#431I"+$3#'%"67'-+<A%#+'-%&%6+-'31'$#B<+-.'+7%'#<I=%1'34'"++%IB+-'
+7%2'I",%.'+7%'#<I=%1'34'7$#+-'"#A'4%%A="6,'8$0%#.'"#A'+7%'+$I%'
"&&36"+$3#'"613--'B"1+-'34'+7%'B13=&%I)

G7%'*>>R>GI%#+'-2-+%I.'6<11%#+&2'<-%A'=2'I31%'+7"#'j.eee'
-+<A%#+-'$#'C316%-+%1'@3<#+2';<=&$6'>6733&-'$#'5"--"67<-%++-.'$-'
"#'%P"IB&%'34'"'?%=a="-%A'+<+31$#8'-2-+%I'+7"+'63I=$#%-'3#&$#%'
&%"1#$#8'"#A'"--%--I%#+'"6+$0$+$%-'SH%#8.'D%44%1#"#.']'O3%A$#8%1.'
XeeYT)'G7%'#"I%'m*>>R>GI%#+n'$-'"'=&%#A'34'+<+31$#8'm"--$-+"#6%n'
?$+7'm"--%--I%#+n'1%B31+$#8'+3'%A<6"+31-)'G7%'*>>R>GI%#+'-2-+%I'
?"-'A%-$8#%A'=2'1%-%"167%1-'"+'C316%-+%1';3&2+%67#$6'R#-+$+<+%'
"#A'@"1#%8$%'5%&&3#'/#$0%1-$+2'+3'+%"67'I$AA&%'-6733&'I"+7'
63#6%B+-'"#A'+3'B130$A%'%A<6"+31-'?$+7'"'A%+"$&%A'"--%--I%#+'
34'-+<A%#+-b'A%0%&3B$#8'I"+7'-,$&&-'"#A'+7%$1'-,$&&-'"-'&%"1#%1-)'R+'
8$0%-'%A<6"+31-'A%+"$&%A'1%B31+-'34'-+<A%#+-b'I"-+%12'34'Vee'I"+7'
-,$&&-.'"-'?%&&'"-'+7%$1'"66<1"62.'-B%%A.'7%&Ba-%%,$#8'=%7"0$31.'"#A'
#<I=%1'34'B13=&%Ia-3&0$#8'"++%IB+-)'G7%'*>>R>GI%#+'-2-+%I'
6"#'$A%#+$42'+7%'A$4F6<&+$%-'+7"+'$#A$0$A<"&'-+<A%#+-'"1%'7"0$#8'"#A'
+7%'?%",#%--%-'A%I3#-+1"+%A'=2'+7%'6&"--'"-'"'?73&%'-3'+7"+'
%A<6"+31-'6"#'+"$&31'+7%'436<-'34'+7%$1'<B63I$#8'$#-+1<6+$3#)

'C7%#'-+<A%#+-'1%-B3#A'+3'*>>R>GI%#+'B13=&%I-.'+7%2'1%6%$0%'
7$#+-'"#A'+<+31$#8'+3'+7%'%P+%#+'+7%2'#%%A'+7%I)'*+'+7%'-"I%'+$I%.'
73?'$#A$0$A<"&'-+<A%#+-'1%-B3#A'+3'+7%'B13=&%I-'"#A'73?'I<67'
-<BB31+'+7%2'#%%A'413I'+7%'-2-+%I'+3'8%#%1"+%'6311%6+'1%-B3#-%-'
63#-+$+<+%'0"&<"=&%'"--%--I%#+'$#431I"+$3#)'("67'?%%,.'?7%#'
-+<A%#+-'?31,'3#'+7%'*>>R>GI%#+'?%=-$+%.'+7%'-2-+%I'm&%"1#-n'
I31%'"=3<+'+7%'-+<A%#+-b'"=$&$+$%-'"#A'+7<-'6"#'B130$A%'$#61%"-$#8&2'
"BB13B1$"+%'+<+31$#8'"#A'6"#'8%#%1"+%'$#61%"-$#8&2'"66<1"+%'
B1%A$6+$3#-'34'73?'?%&&'+7%'-+<A%#+-'?$&&'A3'3#'+7%'%#Aa34a2%"1'
-+"#A"1A$L%A'+%-+)'R#'4"6+'+7%'*>>R>GI%#+'-2-+%I'7"-'=%%#'
43<#A'+3'=%'I31%'"66<1"+%'"+'B1%A$6+$#8'-+<A%#+-b'B%1431I"#6%'3#'
+7%'-+"+%'%P"I$#"+$3#'+7"#'+7%'B%#a"#AaB"B%1'=%#67I"1,'+%-+-'
A%0%&3B%A'431'+7"+'B<1B3-%'SH%#8.'D%44%1#"#.']'O3%A$#8%1.'XeeYT)

M/$"5,7*380.:*#,R.'F=$"5,A'(4&('30./,20.,
H0.L'3$%*,J//*//L*"3

N?#1$3$841#(#,,$/#-8&1;<$,-0'#/-,$.3/$.&/-1460-#$
%3-"#%3-4.3($.&/-#/-$-&$-"#$.(3,,1&&%<$,0."$3,$
3(5#6134.$)0/.-4&/,$&1$5137",$h$.&/-#/-$-"3-$4,$%0."$
14."#1$-"3/$-"#$3/,8#1$-&$3$%0(-47(#>."&4.#$B0#,-4&/:

_1,:$C<$3/$#97#14#/.#'$,.4#/.#$-#3."#1$4/$3/$0163/$
%4''(#$,."&&(<$731-4.473-#'$4/$3$(315#$A#('$-143($-#,-4/5$
-"#$#))#.-4?#/#,,$&)$/#-8&1;#'$5137"4/5$.3(.0(3-&1,:$
J"#/$'4,-14.->(#?#($-#,-,$"3'$1#?#3(#'$-"3-$"#1$
,-0'#/-,$,-1055(#'$-&$4/-#171#-$5137",<$_1,:$C$0,#'$
-"#$5137"4/5$.3(.0(3-&1>63,#'$841#(#,,$,2,-#%$-&$
4%7(#%#/-$8##;(2$713.-4.#$&/$5137"$4/-#171#-3-4&/,<$
&?#1.&%4/5$"#1$4/4-43($)##(4/5$-"3-$P-#."/&(&52$4,$I0,-$
&?#18"#(%4/5:R$M"#$1#7&1-#'$-"3-$P=$"3?#$-305"-$)&1$$
+c$2#31,$3/'$=$"3?#$6##/$4/$,#?#/-">513'#$,.4#/.#$)&1$
36&0-$+f$&)$-"#$+cl3/'$-"#1#$31#$-"4/5,$-"3-$=$"3?#$
3(832,$6##/$1#3((2$,01#$-"3-l;4',$"3?#$0/'#1,-&&'$
.&%7(#-#(2:$]&8$=$,##$8"3-$-"#2$31#$-"4/;4/5:$G/'$=$
3%$(4;#<$8"&3<$=$3%$I0,-$3%3@#':R

_1,:$C$0,#'$-"#$4/,45"-,$4/-&$"#1$,-0'#/-,a$
%4,0/'#1,-3/'4/5,$3,$1#?#3(#'$62$-"#$5137",$-"#2$
.&/,-10.-#'$-&$504'#$"#1$4/,-10.-4&/3($'#.4,4&/,:

_1,:$C$3(,&$)&0/'$-"#$.(3,,1&&%$/#-8&1;$
-#."/&(&52$6#/#A.43($)&1$71&?4'4/5$,7#.4A.$"#(7$)&1$
4/'4?4'03($,-0'#/-,X$PJ#$8#1#$'&4/5$#31-"$3/'$,0/$
1#(3-4&/,"47,l1#?&(0-4&/$?#1,0,$1&-3-4&/l3/'l=$83,$
36(#$-&l,##$8"&$83,$%3;4/5$-"&,#$%4,-3;#,$,-4((l:$
M&$4-$"#(7#'$%#$6#.30,#$=$.&0('$74/7&4/-$m,-0'#/-,a$
8#3;/#,,#,n$84-"&0-$#%63113,,4/5$-"#%:R$

M&01.#X$T3,#$,-0'2$,06%4--#'$-&$-"#$]b!O$8#6>,4-#<$
#'-#.")0-01#:&15:
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How Technology Supports Better Assessment

Adaptive assessment facilitates di"erentiated learning

*-'?%'I30%'+3'"'I3A%&'?7%1%'&%"1#%1-'7"0%'3B+$3#-'$#'+%1I-'34'73?'+7%2'&%"1#.'+7%1%'$-'
"'#%?'13&%'431'"--%--I%#+'$#'A$"8#3-$#8'73?'=%-+'+3'-<BB31+'"#'$#A$0$A<"&'&%"1#%1)'G7$-'
#%?'13&%'-73<&A'#3+'=%'63#4<-%A'?$+7'63IB<+%1$L%A'"A"B+$0%'+%-+$#8.'?7$67'7"-'=%%#'<-%A'
431'2%"1-'+3'8$0%'%P"I$#%%-'A$44%1%#+'"--%--I%#+'$+%I-'A%B%#A$#8'3#'+7%$1'1%-B3#-%-'+3'
B1%0$3<-'$+%I-'3#'+7%'+%-+'$#'31A%1'+3'8%+'I31%'B1%6$-%'%-+$I"+%-'34'"=$&$+2'<-$#8'4%?%1'+%-+'
$+%I-)'

*A"B+$0%'"--%--I%#+'7"-'"'A$44%1%#+'83"&)'R+'$-'A%-$8#%A'+3'$A%#+$42'+7%'#%P+',$#A'34'&%"1#$#8'
%PB%1$%#6%'+7"+'?$&&'I3-+'=%#%F+'+7%'B"1+$6<&"1'&%"1#%1)'G7%'>6733&'34'E#%'A%I3#-+1"+$3#'
B13c%6+'S-%%'+7%'-$A%="1'3#'+7%'>6733&'34'E#%'$#'+7%'J%"1#$#8'-%6+$3#T'<-%A'"A"B+$0%'
"--%--I%#+'+3'A$44%1%#+$"+%'&%"1#$#8'=2'63I=$#$#8'$#431I"+$3#'413I'$#0%#+31$%-'+7"+'-+<A%#+-'
63IB&%+%A'3#'73?'+7%2'&$,%'+3'&%"1#'?$+7'$#431I"+$3#'3#'-+<A%#+-b'"6+<"&'&%"1#$#8'8"$#-'"4+%1'
A$44%1%#+'+2B%-'34'%PB%1$%#6%-'S?31,$#8'?$+7'"'+<+31.'-I"&&a813<B'$#-+1<6+$3#.'&%"1#$#8'3#'&$#%.'
&%"1#$#8'+713<87'8"I%-T)'G7$-'$#431I"+$3#'?"-'<-%A'+3'8%#%1"+%'$#A$0$A<"&'mB&"2&$-+-n'34'
6<-+3I$L%A'&%"1#$#8'"6+$0$+$%-'431'%0%12'-+<A%#+)

*#'%P"IB&%'34'"A"B+$0%'"--%--I%#+'$#'7$87%1'%A<6"+$3#'$-'@"1#%8$%'5%&&3#b-'E#&$#%'
J%"1#$#8'R#$+$"+$0%'SEJRT'"-'A%-61$=%A'$#'+7%'-$A%="1'3#'5%-7$#8'J%"1#$#8'"#A'*--%--I%#+'
$#'E#&$#%'"#A':&%#A%A'R#-+1<6+$3#)'

Universal Design for Learning improves accessibility

G%67#3&382'"&&3?-'+7%'A%0%&3BI%#+'34'"--%--I%#+-'A%-$8#%A'<-$#8'/#$0%1-"&'!%-$8#'431'
J%"1#$#8'S/!JT'B1$#6$B&%-'+7"+'I",%'+7%I'I31%'"66%--$=&%.'%44%6+$0%.'"#A'0"&$A'431'-+<A%#+-'
?$+7'81%"+%1'A$0%1-$+2'$#'+%1I-'34'A$-"=$&$+2'"#A'(#8&$-7'&"#8<"8%'6"B"=$&$+2)'S>%%'+7%'-$A%="1'
3#'/#$0%1-"&'!%-$8#'431'J%"1#$#8'$#'+7%'J%"1#$#8'-%6+$3#)T

53-+'+1"A$+$3#"&'+%-+-'"1%'?1$++%#'$#'(#8&$-7'"#A'6"#'=%'+",%#'3#&2'=2'-$87+%A'&%"1#%1-'?73'
"1%'l<%#+'$#'(#8&$-7)'G%67#3&382'"&&3?-'431'B1%-%#+"+$3#'"#A'"--%--I%#+'<-$#8'"&+%1#"+$0%'
1%B1%-%#+"+$3#-'34'+7%'-"I%'63#6%B+'31'-,$&&'"#A'6"#'"663II3A"+%'0"1$3<-'-+<A%#+'
A$-"=$&$+$%-'"#A'-+1%#8+7-)'531%30%1.'7"0$#8'+7%'3B+$3#'34'B1%-%#+$#8'$#431I"+$3#'+713<87'
I<&+$B&%'I3A"&$+$%-'%#&"18%-'+7%'B13B31+$3#'34'+7%'B3B<&"+$3#'+7"+'6"#'=%'"--%--%A'4"$1&2)'

G%67#3&382'"&-3'6"#'-<BB31+'+7%'"BB&$6"+$3#'34'/!J'B1$#6$B&%-'+3'"--%--I%#+'A%-$8#)'H31'
%P"IB&%.'+7%';1$#6$B&%Aa*--%--I%#+'!%-$8#-'431'R#d<$12'S;*!RT'-2-+%I'A%0%&3B%A'=2'
K%#%0"'D"%1+%&.'Q3=%1+'5$-&%02'"#A'"--36$"+%-'Su7"#8'%+'"&).'XeVeT'$-'=%$#8'<-%A'+3'7%&B'
-+"+%-'A%0%&3B'-6$%#6%'"--%--I%#+'$+%I-'+7"+'+"B'+7%'-6$%#6%'63#6%B+-'+7%'-+"+%-'?"#+'
+3'I%"-<1%'"#A'I$#$I$L%'+7%'$#l<%#6%'34'%P+1"#%3<-'4"6+31-'-<67'"-'8%#%1"&'(#8&$-7'
036"=<&"12'31'0$-$3#)'G%67#3&382'6"#'-<BB31+'A3$#8'+7$-'&"=31a$#+%#-$0%'?31,'I31%'%4F6$%#+&2'
"#A'B130$A%-'"'1%631A'34'"&&'+7%'-+%B-'+",%#'+3'I",%'%"67'"--%--I%#+'$+%I'"66%--$=&%'"#A'
4"$1'431'+7%'=13"A%-+'#<I=%1'34'-+<A%#+-)
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Technology speeds development and testing of  
new assessments

E#%'67"&&%#8%'"--36$"+%A'?$+7'A%0%&3B$#8'#%?'+%67#3&382a
="-%A'"--%--I%#+-'$-'+7%'+$I%'"#A'63-+'34'A%0%&3B$#8.'
+%-+$#8'431'0"&$A$+2'"#A'1%&$"=$&$+2.'"#A'$IB&%I%#+"+$3#)'D%1%.'
+33.'+%67#3&382'6"#'7%&B)'C7%#'"#'"--%--I%#+'$+%I'$-'
A%0%&3B%A.'$+'6"#'=%'F%&A'+%-+%A'"<+3I"+$6"&&2'=2'B<++$#8'
$+'$#+3'"'?%=a="-%A'&%"1#$#8'%#0$13#I%#+'?$+7'+73<-"#A-'
34'-+<A%#+-'1%-B3#A$#8'+3'$+'$#'+7%'63<1-%'34'+7%$1'3#&$#%'
&%"1#$#8)'!"+"'63&&%6+%A'$#'+7$-'?"2'6"#'7%&B'6&"1$42'+7%'
$#4%1%#6%-'A%1$0%A'413I'-+<A%#+'B%1431I"#6%'"#A'6"#'=%'
<-%A'+3'$IB130%'4%"+<1%-'34'+7%'"--%--I%#+'+"-,'B1$31'+3'$+-'
&"18%a-6"&%'<-%)

Technology enables broader involvement in 
providing feedback

>3I%'B%1431I"#6%-'"1%'-3'63IB&%P'"#A'0"1$%A'+7"+'?%'
A3'#3+'7"0%'"<+3I"+%A'-631$#8'3B+$3#-'"+'B1%-%#+)'R#'-<67'
6"-%-.'+%67#3&382'I",%-'$+'B3--$=&%'431'%PB%1+-'&36"+%A'
+73<-"#A-'34'I$&%-'"?"2'+3'B130$A%'-+<A%#+-'?$+7'"<+7%#+$6'
4%%A="6,)'G7$-'$-'%-B%6$"&&2'<-%4<&'"-'%A<6"+31-'?31,'+3'
$#631B31"+%'"<+7%#+$6'B13=&%I-'"#A'"66%--'+3'%PB%1+-'$#+3'
+7%$1'$#-+1<6+$3#)

G7%'%PB%6+"+$3#'34'7"0$#8'"#'"<A$%#6%'3<+-$A%'+7%'6&"--133I'
$-'7$87&2'I3+$0"+$#8'431'I"#2'-+<A%#+-)'>+<A%#+-'6"#'B3-+'
+7%$1'B3%I-'+3'"'-36$"&'#%+?31,$#8'-$+%'31'I",%'0$A%3+"B%A'
B<=&$6'-%10$6%'"##3<#6%I%#+-'431'B3-+$#8'3#'0$A%3a-7"1$#8'
-$+%-'"#A'8%+'63II%#+-'"#A'61$+$d<%-)'>+<A%#+-'?73'"1%'
A%0%&3B$#8'A%-$8#'-,$&&-'=2'?1$+$#8'I3=$&%'A%0$6%'"BB&$6"+$3#-'
6"#'-7"1%'+7%$1'63A%'?$+7'3+7%1-.'61%"+$#8'63II<#$+$%-'34'
"BB&$6"+$3#'A%0%&3B%1-'?73'B130$A%'4%%A="6,'3#'%"67'3+7%1b-'
"BB&$6"+$3#-)'/&+$I"+%&2.'+7%$1'-<66%--'6"#'=%'I%"-<1%A'=2'
+7%'#<I=%1'34'A3?#&3"A-'34'+7%$1'F#$-7%A'"BB&$6"+$3#-)'

H31'I"#2'"6"A%I$6'%4431+-.'+7%'41%%a431a"&&'34'+7%'R#+%1#%+'
?3<&A'#3+'B130$A%'"'I%"#$#84<&'"--%--I%#+'34'-+<A%#+'
?31,.'=<+'+%67#3&382'6"#'-<BB31+'63##%6+$3#-'?$+7'3#&$#%'
63II<#$+$%-'34'$#A$0$A<"&-'?73'A3'7"0%'+7%'%PB%1+$-%'"#A'
$#+%1%-+'+3'=%'c<A8%-'34'-+<A%#+-b'?31,)';1"6+$6$#8'-6$%#+$-+-'
6"#'1%-B3#A'+3'-+<A%#+'B13c%6+-'$#'3#&$#%'-6$%#6%'4"$1-)'
Q%"A%1-'34'3#&$#%'&$+%1"12'I"8"L$#%-'6"#'1%0$%?'-+<A%#+'

@*/=$"5,6*'."$"5,'"#,J//*//L*"3,$",>"($"*,'"#,,
G(*"#*#,!"/3.&43$0"

!"#$&/(4/#$(#31/4/5$,2,-#%,$6#4/5$'#?#(&7#'$-"1&05"$-"#$
N7#/$Y#31/4/5$=/4-43-4?#$ZNY=[$3-$T31/#54#$_#((&/$j/4?#1,4-2$
4((0,-13-#$-"#$3'?3/-35#,$&)$-"#$;4/'$&)$4/-#513-4&/$&)$(#31/4/5$
3/'$3,,#,,%#/-$3.-4?4-4#,$-"3-$4,$7&,,46(#$84-"$-#."/&(&52>
63,#'$4/,-10.-4&/:$!"#$ei\$-#3%$3-$T31/#54#$_#((&/$,#-$&0-$
-&$6&-"$'#,45/$3/'$,-0'2$(#31/4/5$,2,-#%,$63,#'$&/$(#31/4/5$
,.4#/.#$714/.47(#,:$N/#$&)$-"&,#$;#2$714/.47(#,$4,$-&$71&?4'#$
(#31/#1,$84-"$5&3(>'41#.-#'$713.-4.#$3/'$)##'63.;$&/$-"#41$
7#1)&1%3/.#:$=/$-"#$NY=$.&01,#,<$)##'63.;$4,$8&?#/$4/-&$3$
84'#$?314#-2$&)$3.-4?4-4#,:$=/$3$64&(&52$.&01,#<$)&1$#93%7(#<$$
-"#1#$31#X$

$$o$$=/-#13.-4?#$,4%0(3-4&/,$&)$64&(&54.3($71&.#,,#,$-"3-$,-0'#/-,$
.3/$%3/470(3-#p$-"#$,-0'#/-a,$4/-#13.-4&/$84-"$-"#$,4%0(3-4&/$
4,$4/-#1,7#1,#'$84-"$71&6#,$-&$5#-$3-$-"#41$0/'#1,-3/'4/5$&)$
"&8$4-$8&1;,

$$o$$P\4'$=$W#-$!"4,qR$B04@@#,$)&((&84/5$71#,#/-3-4&/$&)$/#8$
%3-#143($,&$-"3-$,-0'#/-,$.3/$."#.;$)&1$-"#%,#(?#,$8"#-"#1$
&1$/&-$-"#2$0/'#1,-&&'<$84-"&0-$3/2$14,;$&)$"01-4/5$-"#41$
.&01,#$513'#

$$o$$M"&1-$#,,32$B0#,-4&/,$#%6#''#'$-"1&05"&0-$-"#$.&01,#$
%3-#143($-"3-$.3(($&/$,-0'#/-,$-&$%3;#$.&//#.-4&/,$3.1&,,$
.&/.#7-,

$$o$$P_0''4#,-$O&4/-R$1#B0#,-,$-"3-$3,;$,-0'#/-,$8"3-$-"#2$
-"&05"-$83,$.&/)0,4/5

!0-&1#'$71&6(#%$,&(?4/5$54?#,$,-0'#/-,$3$."3/.#$-&$8&1;$
-"1&05"$.&%7(#9$71&6(#%,$84-"$-"#$&77&1-0/4-2$-&$5#-$,.3))&(',$
3/'$"4/-,$-&$"#(7$-"#%:$!"#$,-0'#/-,$1#.#4?#$)##'63.;$&/$-"#41$
,&(0-4&/$,0..#,,$3)-#1$'&4/5$#3."$71&6(#%<$3/'$-"#$,2,-#%$
;##7,$-13.;$&)$"&8$%0."$3,,4,-3/.#$,-0'#/-,$/##'#'$)&1$#3."$
71&6(#%$3,$8#(($3,$8"#-"#1$&1$/&-$-"#2$,0..#,,)0((2$,&(?#'$4-:

J"#/$NY=$.&01,#,$31#$4%7(#%#/-#'$4/$3$6(#/'#'$4/,-10.-4&/$
%&'#$-"3-$.&%64/#,$&/(4/#$3/'$.(3,,1&&%$(#31/4/5<$-"#$
4/,-10.-&1$.3/$0,#$-"#$'3-3$-"3-$-"#$(#31/4/5$,2,-#%$.&((#.-,$3,$
,-0'#/-,$8&1;$&/(4/#$-&$4'#/-4)2$-"#$-&74.,$,-0'#/-,$%&,-$/##'$
"#(7$&/$,&$-"3-$-"#2$.3/$)&.0,$07.&%4/5$.(3,,1&&%$3.-4?4-4#,$
&/$-"&,#$%4,.&/.#7-4&/,$3/'$#11&1,$ZH1&8/<$Y&?#--<$H3I@#;<$i$
H01/#--#<$*QQL[:$NY=$4,$/&8$'&4/5$ei\$&/$3$'454-3($'3,"6&31'$
-&$54?#$4/,-10.-&1,$3/$#3,2>-&>1#3'$,0%%312$&)$-"#$&/(4/#$
(#31/4/5$'3-3$)1&%$,-0'#/-,$-3;4/5$-"#41$.&01,#:

!"#$NY=$"3,$'#?#(&7#'$(#31/4/5$,2,-#%,$)&1$#/54/##14/5$
,-3-4.,<$,-3-4,-4.,<$.30,3($1#3,&/4/5<$#.&/&%4.,<$U1#/."<$(&54.$
3/'$71&&),<$64&(&52<$."#%4,-12<$7"2,4.,<$3/'$.3(.0(0,:$G$,-0'2$
.&/-13,-4/5$-"#$7#1)&1%3/.#$&)$,-0'#/-,$13/'&%(2$3,,45/#'$-&$
-"#$NY=$,-3-4,-4.,$.&01,#$84-"$-"&,#$4/$.&/?#/-4&/3($.(3,,1&&%$
4/,-10.-4&/$)&0/'$-"3-$-"#$)&1%#1$(#'$-&$6#--#1$,-0'#/-$(#31/4/5$
&0-.&%#,$4/$"3()$-"#$-4%#$ZY&?#--<$_#2#1<$i$!"4((#<$*QQc[:
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?1$+$#8)';134%--$3#"&'"#$I"+31-'6"#'c<A8%'3#&$#%'F&II",$#8'
63IB%+$+$3#-)'(-B%6$"&&2'$#'63#+%-+-'"#A'63IB%+$+$3#-.'1<=1$6-'"1%'
<-%4<&'$#'63II<#$6"+$#8'%PB%6+"+$3#-'+3'B"1+$6$B"#+-'"#A'%P+%1#"&'
c<A8%-'"#A'$#'7%&B$#8'B13I3+%'c<A8I%#+'63#-$-+%#62)

G%67#3&382'"&-3'7"-'+7%'B3+%#+$"&'+3'I",%'=3+7'+7%'"--%--I%#+'
B136%--'$+-%&4'"#A'+7%'A"+"'1%-<&+$#8'413I'+7"+'B136%--'I31%'
+1"#-B"1%#+'"#A'$#6&<-$0%)'@<11%#+&2.'3#&2'"0%1"8%'-631%-'"#A'
B13F6$%#62'&%0%&-'3#'-+"+%'"--%--I%#+-'"1%'?$A%&2'"0"$&"=&%'
+713<87'=3+7'B<=&$6'"#A'B1$0"+%'-2-+%I-)'>+$&&.'B"1%#+-.'
B3&$62I",%1-.'"#A'+7%'B<=&$6'"+'&"18%'6"#'-%%'-6733&-b'"#A'A$-+1$6+-b'
+%-+'-631%-'"#A'$#'-3I%'$#-+"#6%-.'+%-+'$+%I-)'G7$-'+1"#-B"1%#62'
$#61%"-%-'B<=&$6'<#A%1-+"#A$#8'34'+7%'6<11%#+'"--%--I%#+'-2-+%I)

Technology could reduce test-taking for  
accountability only

5"#2'%A<6"+31-.'B"1%#+-.'"#A'-+<A%#+-'"1%'63#6%1#%A'?$+7'+7%'
"I3<#+'34'6&"--'+$I%'A%03+%A'+3'+",$#8'+%-+-'431'"663<#+"=$&$+2'
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Prospects for Electronic Learning Records
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3,,#,,%#/-$10614.:$G)-#1$3$,-0'#/-$.&%7(#-#,$3$
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&)$"4,$&1$"#1$7#1)&1%3/.#$3534/,-$-"#$10614.$4/-&$
-"#$-#."M-#7,$8#6$,4-#:$!#."M-#7,$0,#,$-"#$
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G,,#,,%#/-$O1&A(#:
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,-3-#84'#$,-0'#/-$'3-3$&/$-#."/&(&52$71&A.4#/.4#,$3-$
#3."$513'#$(#?#($84-"&0-$1#B0414/5$3$,#7313-#$P'1&7>4/>
)1&%>-"#>,;2R$-#."/&(&52$-#,-:

M&01.#X$M06%4--#'$-&$-"#$]b!O$8#6>,4-#<$#'-#.")0-01#:&15:
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344%1'3#%'%P"IB&%'34'73?'+7$-'B136%--'?31,-)

M/$"5,E*4="0(05C,30,@':*,3=*,6$":,G*38**",
J//*//L*"3,1'3','"#,!"/3.&43$0"'(,S*/0&.4*/
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Using Assessment Data to  
Drive Continuous Improvement
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-73<&A'=%'"=&%'+3'I$#%'"--%--I%#+'A"+"'30%1'+$I%'+3'%P"I$#%'+7%'%44%6+$0%#%--'34'+7%$1'
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&%"1#$#8'3<+63I%-'"4+%1'%"67'626&%'34'<-%.'"#A'+7%#'<-%'+7%'A"+"'"-'+7%'="-$-'431'1%F#$#8'
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+33&-'+7"+'6"#'7%&B'%A<6"+31-'I"#"8%'+7%'"--%--I%#+'B136%--.'"#"&2L%'A"+".'"#A'+",%'
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Removing Technical and Regulatory Barriers 
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I<&+$B&%'-+<A%#+'A"+"'-2-+%I-.'+7%'&"6,'34'63II3#'-+"#A"1A-'431'
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H31'%P"IB&%.'-+<A%#+'"#A'B1381"I'A"+"'+3A"2'"1%'63&&%6+%A'"+'
0"1$3<-'&%0%&-'"#A'$#'0"1$3<-'81"$#'-$L%-'+3'"AA1%--'A$44%1%#+'#%%A-'
$#'+7%'%A<6"+$3#"&'-2-+%I)'>+"+%'A"+"'-2-+%I-'8%#%1"&&2'B130$A%'
I"613'-3&<+$3#-.'$#-+$+<+$3#a&%0%&'B%1431I"#6%'I"#"8%I%#+'
-2-+%I-'"1%'I$613'-3&<+$3#-.'"#A'-+<A%#+'A"+"'8%#%1"+%A'=2'
%I=%AA%A'"--%--I%#+'"1%'#"#3'-3&<+$3#-)';130$A$#8'I%"#$#84<&.'
"6+$3#"=&%'$#431I"+$3#'+7"+'$-'63&&%6+%A'"613--'I<&+$B&%'-2-+%I-'?$&&'
1%d<$1%'=<$&A$#8'"81%%I%#+'3#'+7%'+%67#$6"&'431I"+'431'-7"1$#8'A"+")

E#'+7%'1%8<&"+312'413#+.'1%8<&"+$3#-'-<67'"-'+7%'H"I$&2'(A<6"+$3#"&'
Q$87+-'"#A';1$0"62'*6+'SH(Q;*T'-%10%'+7%'0%12'$IB31+"#+'B<1B3-%'
34'B13+%6+$#8'+7%'1$87+-'34'$#A$0$A<"&-'=<+'"&-3'6"#'B1%-%#+'="11$%1-'+3'
A"+"'-7"1$#8'"#A'+7%'$IB130%I%#+'34'%A<6"+$3#'+713<87'1%-%"167)'
5"#2'34'+7%'="11$%1-'+3'1%-%"167'"#A'A"+"'-7"1$#8'B3-%A'=2'
H(Q;*'$#'$+-'31$8$#"&'431I'?%1%'1%A<6%A'31'%&$I$#"+%A'+713<87'"'
Xee_'1%0$-$3#'34'+7%'"6+)'>+$&&.'0"12$#8'$#+%1B1%+"+$3#-'34'H(Q;*'
1%d<$1%I%#+-'"#A'A$44%1%#6%-'$#'A$-+1$6+'"#A'-+"+%'B3&$6$%-'7"0%'I"A%'
A"+"'-7"1$#8'"'63IB&%P.'+$I%a63#-<I$#8.'"#A'%PB%#-$0%'B136%--)'

Q%A<6$#8'+7%'+%67#$6"&'"#A'1%8<&"+312'="11$%1-'+3'A"+"'"881%8"+$3#'
"#A'-7"1$#8'?3<&A'4"6$&$+"+%'%4F6$%#+'<-%'34'A"+"'+7"+'"1%'"&1%"A2'
=%$#8'63&&%6+%A'+3'I",%'c<A8I%#+-'"=3<+'-+<A%#+-b'&%"1#$#8'
B1381%--'"#A'+7%'%44%6+$0%#%--'34'%A<6"+$3#'B1381"I-)

HTS-J

!"#$U3%4(2$b'0.3-4&/3($e45"-,$3/'$O14?3.2$G.-$
ZUbeOG[$4,$3$)#'#13($(38$-"3-$71&-#.-,$,-0'#/-,a$714?3.2$
62$71&"464-4/5$'4,.(&,01#$&)$#'0.3-4&/$1#.&1',$84-"&0-$
3'0(-$.&/,#/-:$UbeOG$3(,&$3((&8,$731#/-,$3/'$,-0'#/-,$
&?#1$35#$+c$-&$4/,7#.-$3/'$1#?4#8$#'0.3-4&/$1#.&1',$
3/'$1#B0#,-$-"3-$4/3..013.4#,$6#$.&11#.-#':

M."&&(,$%32$,"31#$63,4.$P'41#.-&12R$4/)&1%3-4&/<$,0."$
3,$,-0'#/-$/3%#,$3/'$7"&/#$/0%6#1,<$4)$-"#2$54?#$
731#/-,$-"#$&77&1-0/4-2$-&$&7-$&0-:$g&8#?#1<$3'?3/.#$
814--#/$7#1%4,,4&/$4,$1#B041#'$-&$1#(#3,#$3(($&-"#1$
,-0'#/->(#?#($4/)&1%3-4&/<$,0."$3,$,-0'#/-$.&01,#8&1;<$
.(3,,$'4,.0,,4&/,<$1#.&1'#'$.&%%#/-,<$3/'$513'#,<$
4)$-"#2$31#$(4/;#'$-&$3/2$4/)&1%3-4&/$-"3-$8&0('$#/36(#$
3$%#%6#1$&)$-"#$,."&&($.&%%0/4-2$-&$4'#/-4)2$-"#$
,-0'#/-:$M#?#13($#9.#7-4&/,$4/$-"#$(38$3((&8$4/'4?4'03(,$
,0."$3,$-#3."#1,$3/'$3'%4/4,-13-&1,$84-"$3$(#54-4%3-#$
#'0.3-4&/3($4/-#1#,-$4/$-"#$,-0'#/-a,$1#.&1'$-&$3..#,,$
7#1,&/3((2$4'#/-4A36(#$,-0'#/-$'3-3$84-"&0-$714&1$731#/-$
.&/,#/-:

=/$*QQc<$UbeOG$83,$07'3-#'$-&$71&?4'#$6#--#1$3..#,,$
-&$#'0.3-4&/$'3-3$)&1$1#,#31."$3/'$3..&0/-364(4-2:$
!"#,#$."3/5#,$7#1%4-$-"#$1#(#3,#$&)$,-0'#/->(#?#($
'3-3$-"3-$"3,$6##/$,-1477#'$&)$7#1,&/3((2$4'#/-4)24/5$
4/)&1%3-4&/$3/'$3((&8$,-3-#,$-&$,"31#$,-0'#/-$
4/)&1%3-4&/$4/$.&/,&(4'3-#'$#'0.3-4&/$'3-3$,2,-#%,$
'#,45/#'$-&$4%71&?#$,-0'#/-$3."4#?#%#/-:

T(#31$504'3/.#$&/$"&8$,."&&(,$.3/$.&((#.-$3/'$
,"31#$'3-3$84-"&0-$.&%71&%4,4/5$,-0'#/-$,3)#-2$3/'$
3/&/2%4-2$8&0('$#%7&8#1$#'0.3-&1,$3/'$(#31/#1,$-&$
-3;#$)0(($3'?3/-35#$&)$#%#154/5$-#."/&(&54#,$3/'$-&&(,$
84-"&0-$)#31$&)$?4&(3-4/5$UbeOG:

M&01.#X$"--7XEE888:#':5&?E7&(4.2E5#/E504'E)7.&E)#173E4/'#9:"-%(
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Reaching our Goal
N01$#'0.3-4&/$,2,-#%$3-$3(($(#?#(,$84(($(#?#135#$-"#$7&8#1$&)$-#."/&(&52$-&$%#3,01#$8"3-$
%3--#1,$3/'$0,#$3,,#,,%#/-$'3-3$)&1$.&/-4/0&0,$4%71&?#%#/-:

G3'I%%+'+7$-'83"&.'?%'1%63II%#A'+7%'43&&3?$#8'"6+$3#-W

X)V'Q%63II%#A"+$3#W'!%-$8#.'A%0%&3B.'"#A'"A3B+'"--%--I%#+-'+7"+'8$0%'-+<A%#+-.'
%A<6"+31-.'"#A'3+7%1'-+",%73&A%1-'+$I%&2'"#A'"6+$3#"=&%'4%%A="6,'"=3<+'-+<A%#+'&%"1#$#8'+3'
$IB130%'"67$%0%I%#+'"#A'$#-+1<6+$3#"&'B1"6+$6%-)

*--%--I%#+-'6"#'=%'<-%A'431I"+$0%&2'+3'$IB130%'-+<A%#+-b'&%"1#$#8'$#'"AA$+$3#'+3'I%"-<1$#8'
?7"+'+7%2'7"0%'&%"1#%A)'G7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'<18%'-+"+%-'"#A'A$-+1$6+-'+3'
<-%'+%67#3&382a="-%A'"--%--I%#+-'$#'+7$-'?"2'"#A'B13I3+%'B"1+#%1-7$B-'=%+?%%#'-+"+%-'
"#A'B1$0"+%'"#A'B<=&$6'-%6+31'318"#$L"+$3#-'+3'A%-$8#.'A%0%&3B.'0"&$A"+%.'"#A'-6"&%'<B'-<67'
"--%--I%#+'1%-3<16%-)'>+"+%-'"#A'A$-+1$6+-'-73<&A'B"1+#%1'$#'+7%'"--%--I%#+'A%-$8#'"#A'
0"&$A"+$3#'B136%--'"#A'"A3B+'0"&$A'"#A'1%&$"=&%'+%67#3&382a-<BB31+%A'"--%--I%#+'+33&-'
"-'+7%2'=%63I%'"0"$&"=&%)'!$-+1$6+-.'-6733&-.'"#A'63&&%8%-'34'%A<6"+$3#'-73<&A'B130$A%'
%A<6"+31-'?$+7'B134%--$3#"&'&%"1#$#8'3BB31+<#$+$%-'+7"+'+%"67'+7%I'+3'<-%'"--%--I%#+-'
431I"+$0%&2'+3'$IB130%'$#-+1<6+$3#"&'B1"6+$6%-)

X)X'Q%63II%#A"+$3#W':<$&A'+7%'6"B"6$+2'34'%A<6"+31-'"#A'%A<6"+$3#"&'$#-+$+<+$3#-'+3'
<-%'+%67#3&382'+3'$IB130%'"--%--I%#+'I"+%1$"&-'"#A'B136%--%-'431'=3+7'431I"+$0%'"#A'
-<II"+$0%'<-%-)

>+"+%-'"#A'A$-+1$6+-'-73<&A'-%%,'3=c%6+$0%'"A0$6%'"=3<+'+7%'d<"&$+2'34'"0"$&"=&%'"--%--I%#+'
$#-+1<I%#+-.'I%67"#$-I-'431'"--%--I%#+'A%&$0%12'"#A'-631$#8.'"#A'+7%'+$I%&2'<-%'34'
"--%--I%#+'$#431I"+$3#'$#'I3#$+31$#8'3<+63I%-'"#A'63#+$#<3<-&2'$IB130$#8'+7%'B136%--%-'
34'+%"67$#8'"#A'&%"1#$#8)':<$&A$#8'+7%'6"B"6$+2'+3'<-%'+%67#3&382'+3'I%"-<1%'?7"+'I"++%1-'
?$&&'#3+'=%'"663IB&$-7%A'30%1#$87+.'"#A'+3'"66%&%1"+%'B1381%--'+7%'!%B"1+I%#+'34'(A<6"+$3#'
-73<&A'63##%6+'"--%--I%#+'"#A'+%67#3&382'%PB%1+-'?$+7'%A<6"+$3#'B3&$62I",%1-'"#A'
B1"6+$+$3#%1-'+3'-<BB31+'+7%'+1"#-$+$3#)'G7$-'-73<&A'$#6&<A%'61%"+$#8'431<I-'"#A'1%-3<16%-'
+7"+'%#"=&%'%PB%1+-'+3'"A0$-%'-+"+%-'"#A'A$-+1$6+-'"=3<+'<-$#8'+%67#3&382'+3'-<=-+"#+$"&&2'
$IB130%'+7%'d<"&$+2'34'+7%$1'"--%--I%#+'I"+%1$"&-'"#A'B136%--%-'3#'"#'3#83$#8'="-$-)

X)['Q%63II%#A"+$3#W'@3#A<6+'1%-%"167'"#A'A%0%&3BI%#+'+7"+'%PB&31%'73?'8"I$#8'
+%67#3&382.'-$I<&"+$3#-.'63&&"=31"+$3#'%#0$13#I%#+-.'"#A'0$1+<"&'?31&A-'6"#'=%'<-%A'
$#'"--%--I%#+-'+3'%#8"8%'"#A'I3+$0"+%'&%"1#%1-'"#A'+3'"--%--'63IB&%P'-,$&&-'"#A'
B%1431I"#6%-'%I=%AA%A'$#'-+"#A"1A-)

R#+%1"6+$0%'+%67#3&38$%-'6"#'-<BB31+'I%"-<1$#8'63IB&%P'B%1431I"#6%-'+7"+'6"##3+'=%'
"--%--%A'?$+7'63#0%#+$3#"&'+%-+$#8'431I"+-)'><67'+%67#3&38$%-.'%-B%6$"&&2'8"I%-.'"&-3'
7"0%'+7%'"A0"#+"8%'34'=%$#8'7$87&2'%#8"8$#8'=%6"<-%'+7%2'B130$A%'$II%A$"+%'B%1431I"#6%'
4%%A="6,'-3'+7"+'B&"2%1-'"&?"2-',#3?'73?'+7%2'"1%'A3$#8)'G7%'!%B"1+I%#+'34'(A<6"+$3#'
-73<&A'B130$A%'"'6&%"1$#873<-%'34'$#431I"+$3#'431'-+"+%-.'A$-+1$6+-.'"#A'-6733&-'"=3<+'6<11%#+'
1%-%"167'"#A'%0"&<"+$3#'3#'#%?'431I-'34'+%67#3&382a="-%A'&%"1#$#8'"#A'"--%--I%#+)'
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*--%--I%#+'"#A'$#+%1"6+$0%'+%67#3&382'%PB%1+-'-73<&A'63&&"=31"+%'+3'%PB&31%'"--%--I%#+'
-2-+%I-'%I=%AA%A'$#'8"I%-'"#A'3+7%1'$#+%1"6+$0%'+%67#3&38$%-)'>+"+%-'"#A'A$-+1$6+-'-73<&A'
63#-$A%1'"A3B+$#8'+7%-%'-2-+%I-'"-'+7%2'=%63I%'0"&$A"+%A'"#A'"0"$&"=&%)

X)j'Q%63II%#A"+$3#W'Q%0$-%'B1"6+$6%-.'B3&$6$%-.'"#A'1%8<&"+$3#-'+3'%#-<1%'B1$0"62'"#A'
$#431I"+$3#'B13+%6+$3#'?7$&%'%#"=&$#8'"'I3A%&'34'"--%--I%#+'+7"+'$#6&<A%-'3#83$#8'-+<A%#+'
&%"1#$#8'A"+"'8"+7%1$#8'"#A'-7"1$#8'431'63#+$#<3<-'$IB130%I%#+)

(0%12'B"1%#+'34'"'-+<A%#+'<#A%1'V_'"#A'%0%12'-+<A%#+'30%1'V_'-73<&A'7"0%'+7%'1$87+'+3'
"66%--'+7%'-+<A%#+b-'"--%--I%#+'A"+"'$#'+7%'431I'34'"#'%&%6+13#$6'&%"1#$#8'1%631A'+7"+'
43&&3?-'+7%'-+<A%#+'+713<873<+'7$-'31'7%1'%A<6"+$3#"&'6"1%%1)'*+'+7%'-"I%'+$I%.'"BB13B1$"+%'
-"4%8<"1A-.'$#6&<A$#8'-+1$BB$#8'1%631A-'34'$A%#+$42$#8'$#431I"+$3#'"#A'"881%8"+$#8'A"+"'
"613--'-+<A%#+-.'6&"--133I-.'"#A'-6733&-.'6"#'I",%'$+'B3--$=&%'+3'-<BB&2'%A<6"+$3#'A"+"'
A%1$0%A'413I'-+<A%#+'1%631A-'+3'3+7%1'&%8$+$I"+%'<-%1-'?$+73<+'63IB13I$-$#8'-+<A%#+'B1$0"62)'
G7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'%#63<1"8%'OaVX'"#A'7$87%1'%A<6"+$3#'$#-+$+<+$3#-'
"#A'A$-+1$6+-'"#A'-+"+%-'+3'B"1+#%1'?$+7'%"67'3+7%1'+3'$#0%-+'$#'B$&3+'B13c%6+-'+7"+'%PB&31%'
#%?'B3&$6$%-'"#A'-+1"+%8$%-'431'"67$%0$#8'+7$-)'*+'+7%'#"+$3#"&'&%0%&.'+7%'!%B"1+I%#+'-73<&A'
-<BB31+'+7%'A%0%&3BI%#+'"#A'A$--%I$#"+$3#'34'm=%-+'B1"6+$6%-n'+7"+'%#-<1%'B1$0"62'B13+%6+$3#'
?7$&%'B130$A$#8'"66%--'+3'A"+"'+7"+'6"#'=%'<-%A'$#'A%6$-$3#aI",$#8.'%0"&<"+$3#.'"#A'1%-%"167'
"+'+7%'A$-+1$6+.'-+"+%.'"#A'#"+$3#"&'&%0%&-)
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Teaching:  
Improving Learning Through Connected Teaching

W&3(X$O1&)#,,4&/3($#'0.3-&1,$84(($6#$,077&1-#'$4/'4?4'03((2$3/'$4/$-#3%,$62$-#."/&(&52$-"3-$
.&//#.-,$-"#%$-&$'3-3<$.&/-#/-<$1#,&01.#,<$#97#1-4,#<$3/'$(#31/4/5$#97#14#/.#,$-"3-$.3/$
#%7&8#1$3/'$4/,741#$-"#%$-&$71&?4'#$%&1#$#))#.-4?#$-#3."4/5$)&1$3(($(#31/#1,:$

G%"67$#8'+3A"2'$-'B1"6+$6%A'I3-+&2'$#'$-3&"+$3#)'5"#2'%A<6"+31-'?31,'"&3#%.'?$+7'&$++&%'
$#+%1"6+$3#'?$+7'B134%--$3#"&'63&&%"8<%-'31'%PB%1+-'$#'+7%'3<+-$A%'?31&A)';134%--$3#"&'
A%0%&3BI%#+'+2B$6"&&2'$-'B130$A%A'$#'-731+.'41"8I%#+%A.'"#A'%B$-3A$6'?31,-73B-'+7"+'344%1'
&$++&%'3BB31+<#$+2'+3'$#+%81"+%'&%"1#$#8'$#+3'B1"6+$6%)'*'6&"--133I'%A<6"+31b-'B1$I"12'c3='$-'
<#A%1-+33A'+3'=%'630%1$#8'+7%'"--$8#%A'63#+%#+'"#A'%#-<1$#8'+7"+'-+<A%#+-'+%-+'?%&&)'5"#2'
%A<6"+31-'A3'#3+'7"0%'+7%'$#431I"+$3#.'+7%'+$I%.'31'+7%'$#6%#+$0%-'+3'63#+$#<3<-&2'$IB130%'
+7%$1'B134%--$3#"&'B1"6+$6%'413I'2%"1'+3'2%"1)

R#'63#+1"-+.'%44%6+$0%'+%"67$#8'$#'+7%'XV-+'6%#+<12'1%d<$1%-'$##30"+$3#.'B13=&%I'-3&0$#8.'
61%"+$0$+2.'63#+$#<3<-'$IB130%I%#+.'1%-%"167.'A$"8#3-+$6'<-%'34'A"+".'"#A'l%P$=&%'"#A'
B%1-3#"&$L%A'"BB13"67%-'+3'I%%+$#8'-+<A%#+-b'A$0%1-%'#%%A-'"#A'-+1%#8+7-)'*-'"'1%-<&+.'
+7%'I3-+'%44%6+$0%'%A<6"+31-'"1%'B134%--$3#"&-'?$+7'63IB&%P',#3?&%A8%.'%PB%1+$-%.'"#A'
63IB%+%#6$%-.'#3+'I%1%&2'A%&$0%1%1-'34'63#+%#+'"#A'I"#"8%1-'34'?%&&a=%7"0%A'6&"--133I-)

/#431+<#"+%&2.'3<1'%A<6"+$3#'-2-+%I'34+%#'4"$&-'+3'8$0%'%A<6"+31-'+7%'+33&-'+3'A3'+7%$1'c3='
?%&&)'C%'73&A'%A<6"+31-'1%-B3#-$=&%'431'-+<A%#+'"67$%0%I%#+.'=<+'?%'A3'#3+'-<BB31+'+7%I'
?$+7'+7%'&"+%-+'+%67#3&382'+7%'?"2'?%'A3'B134%--$3#"&-'$#'3+7%1'F%&A-)'G7%'+%67#3&382'34'
%0%12A"2'&$4%'7"-'I30%A'?%&&'=%23#A'?7"+'%A<6"+31-'1%8<&"1&2'<-%'+3'-<BB31+'-+<A%#+'&%"1#$#8

M3+'-<1B1$-$#8&2.'7"&4'34'41%-7&2'I$#+%A'+%"67%1-'&%"0%'+7%'B134%--$3#'?$+7$#'+7%'F1-+'F0%'
2%"1-'SR#8%1-3&&']'>I$+7.'Xee[T.'"#A'B3&$62I",%1-'"#A'%A<6"+$3#'&%"A%1-'B3$#+'+3'"'&"6,'
34'%44%6+$0%'+%"67$#8'"#A'+7%'#%%A'431'81%"+%1'"663<#+"=$&$+2'"I3#8'+%"67%1-'"-'+7%',%2'+3'
FP$#8'%A<6"+$3#'$#'*I%1$6")

*&+73<87'+7%'%PB%6+"+$3#'34'%44%6+$0%'+%"67$#8'"#A'"663<#+"=$&$+2'431'B134%--$3#"&'
%A<6"+31-'$-'"'61$+$6"&'63IB3#%#+'34'+1"#-431I$#8'3<1'%A<6"+$3#'-2-+%I.'%d<"&&2'$IB31+"#+'
$-'1%638#$L$#8'+7"+'?%'#%%A'+3'-+1%#8+7%#'"#A'%&%0"+%'+7%'+%"67$#8'B134%--$3#)'G7$-'$-'
#%6%--"12'$4'?%'"1%'+3'"++1"6+'"#A'1%+"$#'+7%'I3-+'%44%6+$0%'%A<6"+31-'"#A'"67$%0%'+7%'
&%"1#$#8'3<+63I%-'?%'-%%,)'9<-+'"-'&%0%1"8$#8'+%67#3&382'6"#'7%&B'<-'$IB130%'&%"1#$#8'"#A'
"--%--I%#+.'+%67#3&382'6"#'7%&B'<-'=<$&A'+7%'6"B"6$+2'34'%A<6"+31-'=2'%#"=&$#8'"'-7$4+'+3'"'
I3A%&'34'63##%6+%A'+%"67$#8)
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Principles of Connected Teaching
R#'"'63##%6+%A'+%"67$#8'I3A%&.'63##%6+$3#'1%B&"6%-'$-3&"+$3#)'@&"--133I'%A<6"+31-'"1%'4<&&2'
$#-+1<I%#+%A.'?$+7'Xjo^'"66%--'+3'A"+"'"=3<+'-+<A%#+'&%"1#$#8'"#A'"#"&2+$6'+33&-'+7"+'7%&B'
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"13<#A'+7%'?31&Ap'I%I=%1-'34'63II<#$+2'318"#$L"+$3#-'+7"+'-%10%'-+<A%#+-'$#'+7%'73<1-'+7%2'
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$-'63&&"=31"+$0%.'637%1%#+.'"#A'63#+$#<3<-'"#A'+7"+'=&%#A-'I31%'%44%6+$0%'$#aB%1-3#'63<1-%-'
"#A'?31,-73B-'?$+7'+7%'%PB"#A%A'3BB31+<#$+$%-.'$II%A$"62.'"#A'63#0%#$%#6%'%#"=&%A'=2'
3#&$#%'&%"1#$#8)'H31'+7%$1'B"1+.'+7%'63&&%8%-'34'%A<6"+$3#'"#A'3+7%1'$#-+$+<+$3#-'+7"+'B1%B"1%'
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21st Century Resources and Tools  
for Professional Educators
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Connecting with students to personalize and motivate learning
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$-'4<#A"I%#+"&&2'"'-36$"&'"#A'%I3+$3#"&'%#+%1B1$-%)'G7%'I3-+'%44%6+$0%'%A<6"+31-'63##%6+'
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Connecting to content, expertise, and activities through online communities
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,-0'#/-,$4)$/#.#,,312$-&$A/'$-"#$145"-$3/,8#1:$H2$504'4/5$,-0'#/-,$-&$-"4/;$)01-"#1$36&0-$3$
71&6(#%$13-"#1$-"3/$,077(24/5$-"#$.&11#.-$3/,8#1<$O1&6(#%$&)$-"#$J##;$"#(7,$,-0'#/-$'#?#(&7$
71&6(#%>,&(?4/5$,;4((,$3/'$71&%&-#,$4/B0412>63,#'$(#31/4/5

_3-"$U&10%$3(,&$"3,$6##/$0,#'$-&$,077&1-$71#>,#1?4.#$-#3."#1$#'0.3-4&/:$=/$*QQD<$)&1$#93%7(#<$
71#>,#1?4.#$-#3."#1,$4/$-8&$#'0.3-4&/$71&513%,$4/$N1#5&/$0,#'$_3-"$U&10%a,$O1&6(#%$&)$-"#$
J##;$-&$713.-4.#$1#,7&/'4/5$71&'0.-4?#(2$-&$3,,45/%#/-,$,06%4--#'$62$%4''(#$,."&&($,-0'#/-,:$
G,$71#>,#1?4.#$-#3."#1,$713.-4.#'$54?4/5$.&/,-10.-4?#$)##'63.;$-&$,-0'#/-,<$%#/-&1,$71&?4'#'$
504'3/.#$3/'$,077&1-$-&$4%71&?#$-"#$)##'63.;:$!"1&05"$-"4,$"3/',>&/$#97#14#/.#<$-"#$71#>
,#1?4.#$-#3."#1,$(#31/#'$8"3-$;4/',$&)$)##'63.;$%&,-$#))#.-4?#(2$504'#'$,-0'#/-,$-&$-"#$$
.&11#.-$3/,8#1,:

W1&8-"$&)$,0."$&/(4/#$(#31/4/5$.&%%0/4-4#,$-"3-$)&,-#1$'##7$#97#1-4,#$"3,$6##/$(4%4-#'$
6#.30,#$-"#2$#94,-$&0-,4'#$-"#$)&1%3($,-10.-01#$&)$)0/'4/5$3/'$.#1-4)24/5$#'0.3-&1$(#31/4/5:$M&$
#?#/$-"&05"$731-4.473-4/5$4/$_3-"$U&10%$%32$6#$6#--#1$)&1$#'0.3-&1,$-"3/$%&,-$&)$-"#$&-"#1$
71&)#,,4&/3($(#31/4/5$#97#14#/.#,$-"#2$31#$&))#1#'<$-4%#$,7#/-$0,4/5$&/(4/#$1#,&01.#,$(4;#$_3-"$
U&10%$'&#,$/&-$1#(4#?#$-"#%$&)$-"#41$&6(453-4&/,$-&$3--#/'$&-"#1$71&513%,$-&$%##-$'4,-14.-$3/'$
,-3-#$1#B041#%#/-,:$

_&1#&?#1<$&/(4/#$.&%%0/4-4#,$(4;#$_3-"$U&10%$%0,-$.&%7#-#$)&1$1#,&01.#,$84-"$4/,-4-0-4&/,$,0."$
3,$,."&&(,$&)$#'0.3-4&/$-"3-$"3?#$%0."$%&1#$,-36(#$,&01.#,$&)$)0/'4/5$6#.30,#$4-$4,$&0-,4'#$
-"#$)&1%3($4/,-4-0-4&/3($,-10.-01#$&)$#'0.3-&1$71#7313-4&/:$!"#$714/.47(#$-"3-$(#31/4/5$&0-.&%#,$
31#$%&1#$4%7&1-3/-$-"3/$8"#1#$3/'$8"#/$-"#$(#31/4/5$-3;#,$7(3.#$,"&0('$6#$377(4#'$-&$#'0.3-&1$
(#31/4/5$I0,-$3,$4-$,"&0('$-&$,-0'#/-$(#31/4/5:
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Preparing New Educators and  
Ongoing Professional Learning
G%67#3&382'$-'"'B3?%14<&'%#"=&%1'34'XV-+'6%#+<12'&%"1#$#8.'=<+'%A<6"+31-'-+$&&'I<-+'+%"67)'
G7%2'I<-+'-<BB31+'+7%$1'-+<A%#+-b'%#8"8%I%#+'?$+7'+%67#3&382'1%-3<16%-'431'&%"1#$#8.'
7$87&$87+$#8'+7%'$IB31+"#+'-<=c%6+'I"++%1'63#+%#+.'B1%--$#8'-+<A%#+-'431'%PB&"#"+$3#-'"#A'
7$87%1a31A%1'+7$#,$#8.'+1"6,$#8'+7%$1'-+<A%#+-b'B1381%--.'"#A'%#63<1"8$#8'+7%$1'-+<A%#+-'
+3'+",%'I31%'1%-B3#-$=$&$+2'431'&%"1#$#8)'G7$-'1%d<$1%-'A%%B'+1"#-431I"+$3#-'34'+%"67$#8'
B1"6+$6%-)'G7%-%'+1"#-431I"+$3#-'I<-+'=%8$#'$#'+7%'B&"6%-'?7%1%'3<1'%A<6"+$3#'-2-+%I'$-'
B1%B"1$#8'#%?'B134%--$3#"&-W'63&&%8%-'34'%A<6"+$3#'"#A'3+7%1'+%"67%1'B1%B"1"+$3#'$#-+$+<+$3#-'
"#A'318"#$L"+$3#-)

N3<#8'+%"67%1-'"1%'-$I$&"1'+3'+7%$1'-+<A%#+-'$#'+7"+'+7%2'7"0%'813?#'<B'$#'"'?31&A'?7%1%'
&"B+3B'63IB<+%1-.'6%&&'B73#%-.'"#A'7"#A7%&A'8"I$#8'A%0$6%-'"1%'63II3#B&"6%.'"#A'73I%-'
"1%'F&&%A'?$+7'63IB<+%1-.'GU-.'A$8$+"&'0$A%3'1%631A%1-.'"#A'8"I%'63#-3&%-)'G7%2'"1%'"-'
63I431+"=&%'$#+%1"6+$#8'?$+7'A$8$+"&'A%0$6%-'"#A'"66%--$#8'+7%'R#+%1#%+'"-'+7%$1'-+<A%#+-'"1%)'
>+$&&.'+7$-'A3%-'#3+'I%"#'+7%2'<#A%1-+"#A'73?'+3'<-%'+7%'+%67#3&382'34'+7%$1'A"$&2'&$0%-'+3'
$IB130%'+7%$1'+%"67$#8'B1"6+$6%-)'D%&B$#8'+7%I'A%0%&3B'+7$-'<#A%1-+"#A$#8'$-'+7%'c3='34'B1%a
-%10$6%'+%"67%1'B1%B"1"+$3#'B1381"I-)

G3A"2.'73?%0%1.'+7%1%'$-'+1%I%#A3<-'0"1$"+$3#'$#'73?'#%?'+%"67%1-'"1%'B1%B"1%A'"#A'?7"+'
+7%2'"1%'=%$#8'B1%B"1%A'+3'A3'?$+7'+%67#3&382'S;%&&%81$#3.'K3&AI"#.':%1+%#+7"&.']'J"?&%--.'
Xee^T)'*&+73<87'-3I%'B1%a-%10$6%'B1381"I-'"1%'<-$#8'+%67#3&382'$#'$##30"+$0%'?"2-'
SK3I%L.'>7%1$#.'K1$%-A31#.']'H$##.'Xee_T.'?$A%-B1%"A'"81%%I%#+'%P$-+-'+7"+'+%"67%1-'"1%'
=2'"#A'&"18%'#3+'?%&&'B1%B"1%A'+3'<-%'+%67#3&382'$#'+7%$1'B1"6+$6%'SO"2.'Xee\T)

G7%'=%-+'?"2'+3'B1%B"1%'+%"67%1-'431'63##%6+%A'+%"67$#8'$-'+3'7"0%'+7%I'%PB%1$%#6%'
$+)'*&&'$#-+$+<+$3#-'$#03&0%A'$#'B1%B"1$#8'%A<6"+31-'-73<&A'B130$A%'+%67#3&382a-<BB31+%A'
&%"1#$#8'%PB%1$%#6%-'+7"+'B13I3+%'"#A'%#"=&%'+7%'<-%'34'+%67#3&382'+3'$IB130%'&%"1#$#8.'
"--%--I%#+.'"#A'$#-+1<6+$3#"&'B1"6+$6%-)'G7$-'?$&&'1%d<$1%'+%"67%1'%A<6"+31-'+3'A1"?'413I'
"A0"#6%-'$#'&%"1#$#8'-6$%#6%'"#A'+%67#3&382'+3'67"#8%'?7"+'"#A'73?'+7%2'+%"67.',%%B$#8'$#'
I$#A'+7"+'%0%12+7$#8'?%'#3?',#3?'"=3<+'73?'B%3B&%'&%"1#'"BB&$%-'+3'#%?'+%"67%1-'"-'?%&&)

G7%'-"I%'$IB%1"+$0%-'431'+%"67%1'B1%B"1"+$3#'"BB&2'+3'3#83$#8'B134%--$3#"&'&%"1#$#8)'
;134%--$3#"&'&%"1#$#8'-73<&A'-<BB31+'"#A'A%0%&3B'%A<6"+31-b'$A%#+$+$%-'"-'l<%#+'<-%1-'34'
"A0"#6%A'+%67#3&382.'61%"+$0%'"#A'63&&"=31"+$0%'B13=&%I'-3&0%1-.'"#A'"A"B+$0%.'-36$"&&2'
"?"1%'%PB%1+-'+713<873<+'+7%$1'6"1%%1-)

Q%-%"167'-73?-'+7"+'/)>)'+%"67%1-'7"0%'&%--'+$I%'$#'+7%$1'?31,'?%%,'431'B134%--$3#"&'
&%"1#$#8'+7"#'A3'+7%$1'63<#+%1B"1+-'$#'63<#+1$%-'?7%1%'-+<A%#+-'7"0%'+7%'=%-+'B%1431I"#6%'
3#'$#+%1#"+$3#"&'%P"I$#"+$3#-'S!"1&$#8aD"II3#A.'XeVeT)'R#61%"-$#8'+7%'+$I%'431'3<1'
%A<6"+31-'+3'%#8"8%'$#'B134%--$3#"&'&%"1#$#8'?$&&'1%d<$1%'B136%--%-'+7"+'613--'+$I%'"#A'
-B"6%'=3<#A"1$%-)'

(A<6"+31-'6"#'=%'%#8"8%A'$#'B134%--$3#"&'&%"1#$#8'#3+'3#&2'?7%#'"++%#A$#8'431I"&'
?31,-73B-'31'3+7%1'"6+$0$+$%-'3<+-$A%'+7%'6&"--133I.'=<+'"&-3'$#'+7%'0%12'"6+'34'+%"67$#8.'
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?7$67'6"#'344%1'"'1$67'-3<16%'34'$#431I"+$3#'+3'$#431I'
B134%--$3#"&'813?+7'S*#6%--.'Xeeep':31,3.'5"2F%&A.'5"1$3#.'
H&%P%1.']'@<I=3.'VYY^p'O<=$+-,%2.'Xee\T)'C7%#'$#+%1?30%#'
?$+7'A"$&2'"6+$0$+$%-.'B134%--$3#"&'&%"1#$#8'"&&3?-'&%"1#$#8'
"=3<+'+%67#$d<%-'"#A'I"+%1$"&-'431'+%"67$#8'+7"+'6"#'=%'
A$1%6+&2'"BB&$%A'?$+7'-+<A%#+-)'R#'+7$-'B136%--.'B130$A$#8'
63#+$#<3<-'-<BB31+-'431'%P"I$#$#8.'1%0$-$#8.'"#A'1%l%6+$#8'
3#'$#-+1<6+$3#'$-'%--%#+$"&'+3'$IB130$#8'%A<6"+31'B1"6+$6%-'
+7"+'"44%6+'-+<A%#+'3<+63I%-)'G%67#3&382'6"#'7%&B'+3'B130$A%'
63#+$#<3<-'-<BB31+-'+713<87'I3A%&-'34'%A<6"+31'&%"1#$#8'+7"+'
=&%#A'4"6%a+3a4"6%'"#A'3#&$#%'%PB%1$%#6%-)

Connecting with exemplary practices

G%67#3&382'6"#'-<BB31+'B134%--$3#"&'&%"1#$#8'=2'I",$#8'
+7%'B1"6+$6%-'34'%P%IB&"12'%A<6"+31-'"66%--$=&%'+3'3+7%1'
%A<6"+31-'SH$-7I"#'Xee^p'Q$67"1A-3#']'O$&%.'VYYYT)'C$+7'
+3A"2b-'0$A%3a-7"1$#8'+33&-.'431'%P"IB&%.'3<+-+"#A$#8'
A%I3#-+1"+$3#-'34'+%"67$#8'B1"6+$6%'6"#'=%'6"B+<1%A'"#A'
"##3+"+%A)'(A<6"+31-'6"#'0$%?'"#A'"#"&2L%'+7%$1'B1"6+$6%'"#A'
+7%#'$##30"+%'"#A'6<-+3I$L%'#%?'?"2-'+3'1%F#%'+7%$1'61"4+'$#'
&$87+'34'#%?'$#-$87+-)'Q%-3<16%-'-<67'"-'G%"67%1-)+0'6"#'=%'
<-%A'+3'I",%'+7%'"6+'34'+%"67$#8'0$-$=&%.'7%&B$#8'+7%'%#+$1%'
63II<#$+2'=%++%1'<#A%1-+"#A'%44%6+$0%'+%"67$#8'B1"6+$6%-)'

Connecting with other professionals

531%'+7"#'+?3'A%6"A%-'34'+%"67%1'1%-%"167'A%I3#-+1"+%'+7%''
$IB31+"#6%'34'63&&"=31"+$3#'"I3#8'+%"67%1-)'C7%#'+%"67%1-'
I",%'+7%$1'?31,'B<=&$6'"#A'%P"I$#%'%"67'3+7%1-b'?31,.'
+7%'d<"&$+2'34'+7%$1'B1"6+$6%'"#A'-+<A%#+'3<+63I%-'$IB130%'
SJ$%=%1I"#']';3$#+%1'5"6%.'XeVeT)'>36$"&'#%+?31,$#8'
+%67#3&382'B130$A%-'"'B&"+431I'431'I",$#8'+%"67%1-b'
?31,'B<=&$6.'?$+7'3BB31+<#$+$%-'431'=3+7'&36"&'"#A'8&3="&'
63II<#$+$%-'34'B1"6+$6%)'

@3II<#$+$%-'34'B1"6+$6%'B130$A%'"'-+13#8'I%67"#$-I'431'
B13I3+$#8'3#83$#8'813?+7'413I'#30$6%'B1%a-%10$6%'%A<6"+31-'
+713<87'%PB%1+'I"-+%1'%A<6"+31-'"#A'344%1'3BB31+<#$+$%-'431'
+7%'%#8"8%I%#+'34'"'=13"A'1"#8%'34'B"1+$6$B"#+-'413I'3<+-$A%'
431I"&'%A<6"+$3#'SC%#8%1.'XeeYT)'><66%--4<&'&%"1#$#8'6$16&%-'
"&-3'6"#'=1$#8'+38%+7%1'%A<6"+31-'"#A'-+<A%#+-'+3'A%%B%#'
&%"1#$#8'SQ$%&.'VYYXT)';:>'G%"67%1J$#%'$-'"#'%P"IB&%'34'"#'
3#&$#%'-2-+%I'+7"+'%#8"8%-'+%"67%1-'$#'63&&"=31"+$3#'"#A'
=<$&A-'B134%--$3#"&'63II<#$+2)

E*'4=*./X3%

!#3."#1,:-?$4,$3$.&((#.-4&/$&)$%0(-4%#'43$1#,&01.#,$
'#?#(&7#'$3/'$'4,,#%4/3-#'$4/$-"#$j/4-#'$K4/5'&%$84-"$
-"#$%4,,4&/$&)$,71#3'4/5$6#,-$713.-4.#,$4/$#'0.3-4&/$
3,$61&3'(2$3,$7&,,46(#$3%&/5$-"#$#/-41#$.&%%0/4-2$
4/?&(?#'$4/$,-0'#/-$(#31/4/5$h$/&-$&/(2$-"&,#$8"&$8&1;$
4/$,."&&(,<$60-$3(,&$731#/-,$3/'$'4,-14.-$(#3'#1,:

!"#$,-3-4&/a,$71&513%%4/5$4,$3?34(36(#$-"1&05"$3$
?314#-2$&)$%#'43$7(3-)&1%,:$=-$4,$61&3'.3,-$?43$=/-#1/#-$
3(($'32$#?#12$'32$3/'$?43$-13'4-4&/3($-#(#?4,4&/$)&1$3$)#8$
"&01,$7#1$'32$&/$,#?#13($,-3-4&/,:$N/.#$3$71&513%$
"3,$6##/$61&3'.3,-<$-"#$.&/-#/-$4,$31."4?#'$&/$-"#$
,4-#$4/$3$,#31."36(#$(461312$&)$'&8/(&3'36(#$?4'#&,:$
Y4/;,$-&$-"#$?4'#&,$.3/$6#$)&0/'$&/$3$/0%6#1$&)$&-"#1$
)1#B0#/-(2$0,#'$8#6,4-#,<$4/.(0'4/5$-"3-$&)$-"#$W031'43/$
/#8,737#1$3/'$6&-"$^&0!06#$3/'$4!0/#,:

O1&513%,$13/54/5$4/$(#/5-"$)1&%$+f$%4/0-#,$-&$+$"&01$
-315#-$'4))#1#/-$%#%6#1,$&)$-"#$#'0.3-4&/3($.&%%0/4-2:$
N)$-"#$71&513%,$)&1$-#3."#1,<$36&0-$"3()$71#,#/-$
-#."/4B0#,$)&1$-#3."4/5$,06I#.->,7#.4A.$.&/.#7-,$
3/'$"3()$3''1#,,$5#/#13($-&74.,$,0."$3,$.31##1$
'#?#(&7%#/-$3/'$.(3,,1&&%$%3/35#%#/-:$M&%#$
71&513%,$31#$,7#.43($)#3-01#,<$8"#1#3,$&-"#1,$31#$
1#50(31(2$,."#'0(#':$U&1$#93%7(#<$61&3'.3,-$.&/-#/-$
4/$-"#$A1,-$8##;$&)$\#.#%6#1$*QQV$4/.(0'#'$71&513%,$
&/$-#3."4/5$%3-"<$b/5(4,"<$3/'$,.4#/.#$.&/.#7-,$3-$-"#$
714%312$&1$,#.&/'312$(#?#(<$3$71&513%$&/$#))#.-4?#$0,#,$
&)$3,,#,,%#/-<$3$71&513%$)&1$'4,-14.-$(#3'#1,$&/$,7#.43($
/##',$,-0'#/-,<$3/'$5#/#13(>30'4#/.#$71&513%,$&/$
G,7#15#1a,$\4,&1'#1<$"#3(-"2$#3-4/5<$3/'$2&0-"$3/'$.14%#:

!#3."#1,:-?$,##;,$-&$,"&8<$/&-$I0,-$-#((<$"&8$3/'$8"2$
6#,-$713.-4.#,$8&1;:$!"#$1#50(31(2$,."#'0(#'$71&513%,$
T(3,,1&&%$N6,#1?3-4&/$3/'$W1#3-$Y#,,&/$='#3,$3((&8$
K>+*$-#3."#1,$-&$,##$6#,-$713.-4.#$%&'#(#'$62$A1,->13-#$
-#3."#1,$4/$-"#$.&/-#9-$&)$3.-03($.(3,,1&&%$4/,-10.-4&/:$
M4%4(31(2<$3$71&513%$&/$,7#.43($/##',$,-0'#/-,$-3;#,$
?4#8#1,$4/,4'#$,."&&(,$-"3-$"3?#$6##/$,#1?4/5$-"3-$
7&70(3-4&/$#9.#7-4&/3((2$8#((:

!#3."#1,:-?$4'#/-4A#,$,&%#$&)$-"#$,."&&(,$3/'$-#3."#1,$
-&$)#3-01#$&/$-"#$,4-#p$4/$3''4-4&/<$,."&&(,$3/'$-#3."#1,$
.3/$,06%4-$,055#,-4&/,$)&1$?#--4/5$62$-"#$,-3-4&/:$
!#3."#1,$.3/$3(,&$6#.&%#$P3,,&.43-#,R$&)$-"#$,-3-4&/<$
,#1?4/5$3,$(434,&/,$6#-8##/$,."&&(,$3/'$731#/-,$3/'$
-"#$,-3-4&/:$!"#$3,,&.43-#,$&))#1$,055#,-4&/,$)&1$-&74.,$
3/'$54?#$A1,-$)##'63.;$&/$.&/-#/-:

N/$-"#$!#3."#1,:-?$8#6$,4-#<$0,#1,$.3/$(&5$4/$-&$3$
.&%%0/4-2$7&1-3($8"#1#$-"#2$.3/$A/'$3/'$,-&1#$-"#$
.&/-#/-$%&,-$1#(#?3/-$)&1$-"#%$3/'$'4,.0,,$-"#41$
713.-4.#,$84-"$&-"#1$#'0.3-&1,:$

M&01.#X$M06%4--#'$-&$-"#$]b!O$8#6>,4-#<$#'-#.")0-01#:&15:
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;:>'G%"67%1J$#%.'&3#8'"'B130$A%1'34'3#&$#%'63<1-%-'431'+%"67%1-.'$-'#3?'436<-$#8'3#'I",$#8'
3#&$#%'63<1-%-'I31%'$#+%1"6+$0%'+3'7%&B'%A<6"+31-'=<$&A'+7%$1'3?#'63II<#$+$%-'34'B1"6+$6%)'
E#&$#%'63<1-%-'34'VZ'31'[e'73<1-'"1%'A%-$8#%A'"-'$#+%1"6+$0%'%#0$13#I%#+-'$#'?7$67'"#'
%PB%1+'4"6$&$+"+31'63II<#$6"+%-'=%-+aB1"6+$6%'"BB13"67%-'"#A'7%&B-'%A<6"+31-'-7"1%'$A%"-)'
(A<6"+31-'$#'"'63<1-%'-7"1%'1%-3<16%-'=2'61%"+$#8'A$8$+"&'B31+43&$3-'"#A'B"1+$6$B"+$#8'$#'
4"6$&$+"+%A'A$-6<--$3#-)

Career-long personal learning networks

*'+1"#-431I"+$0%'$A%"'$#'+7%'B1%B"1"+$3#'"#A'B134%--$3#"&'&%"1#$#8'34'%A<6"+31-'"#A'
%A<6"+$3#'&%"A%1-'$-'+3'&%0%1"8%'+%67#3&382'+3'61%"+%'6"1%%1a&3#8'B%1-3#"&'&%"1#$#8'#%+?31,-'
?$+7$#'"#A'"613--'-6733&-.'B1%a-%10$6%'B1%B"1"+$3#'"#A'$#a-%10$6%'%A<6"+$3#"&'$#-+$+<+$3#-.'
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%A<6"+31-'+3'+",%'3#&$#%'63<1-%-.'+"B'$#+3'%PB%1+-'"#A'=%-+'B1"6+$6%-'431'c<-+a$#a+$I%'&%"1#$#8'
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E#%'="11$%1'+3'<-$#8'+%67#3&382'$#'+7%-%'?"2-'431'3#83$#8'B134%--$3#"&'&%"1#$#8'431'
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The Role of Connected Teaching  
in Reaching All Learners
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VYY\p'C1$87+.'D31#.']'>"#A%1-.'VYY^T)



47Transforming American Education:  Learning Powered by Technology

/#431+<#"+%&2.'?%'A3'#3+'7"0%'%#3<87'%44%6+$0%'%A<6"+31-'$#'I"#2'B&"6%-.'$#6&<A$#8'+73-%'
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Support for a learning society
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"&1%"A2'%P$-+)
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7#1,&/3($.&%%0/4.3-4&/[:
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i$Y4/<$*QQ*[$62$-#3."4/5$r4,03($H3,4.$-&$&-"#1$
,-0'#/-,:$!"#$&-"#1$,-0'#/-,$'4'$/&-$;/&8$-"3-$
-"#41$&/(4/#$#'0.3-&1$83,$3$6&2$2&0/5#1$-"3/$3(($
&)$-"#%:$M4/.#$-"3-$-4%#<$b'0T4-2$"3,$'#?#(&7#'$
3$)3.4(4-2$)&1$b'0T(3,,#,$h$3$,2,-#%$4/$8"4."$3/2$
b'0T4-4@#/$.3/$&))#1$3$.&01,#$&/$3/2$-&74.$-&$
&-"#1$,-0'#/-,$3/'$#'0.3-&1,:$b'0T(3,,#,$/&8$
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Growing demand for skilled online instruction
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?%'$IB&%I%#+'3#&$#%'&%"1#$#8.'?%'-73<&A'I",%'-<1%'+7"+'-+<A%#+-b'&%"1#$#8'%PB%1$%#6%-'
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I%"#$#84<&'"--%--I%#+-'34'+7%'+"18%+'63IB%+%#6$%-)'G3'4"6$&$+"+%'+7$-.'+%"67%1'"661%A$+"+$3#'
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49Transforming American Education:  Learning Powered by Technology

Reaching Our Goal
O1&)#,,4&/3($#'0.3-&1,$84(($6#$,077&1-#'$4/'4?4'03((2$3/'$4/$-#3%,$62$-#."/&(&52$-"3-$
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>+"+%-.'A$-+1$6+-.'<#$0%1-$+$%-'"#A'3+7%1'Q]!'318"#$L"+$3#-'-73<&A'?31,'+38%+7%1'"#A'?$+7'
+7%'63II%16$"&'-%6+31'+3'A%0%&3B'"#A'B130$A%'%A<6"+31-'?$+7'6"1%%1a&3#8'B%1-3#"&'&%"1#$#8'
#%+?31,-.'+33&-.'"#A'1%-3<16%-'+7"+'I",%'B134%--$3#"&'&%"1#$#8'+$I%&2'"#A'1%&%0"#+'"-'?%&&'"-'
"#'3#83$#8'"6+$0$+2'+7"+'63#+$#<"&&2'$IB130%-'B1"6+$6%-)'G7%-%'#%+?31,-'"#A'3+7%1'1%-3<16%-'
-73<&A'%#"=&%'%A<6"+31-'+3'+",%'3#&$#%'63<1-%-.'+"B'$#+3'%PB%1+-'"#A'=%-+'B1"6+$6%-'431'c<-+a
$#a+$I%'&%"1#$#8'"#A'B13=&%I'-3&0$#8.'"#A'B130$A%'B&"+431I-'"#A'+33&-'431'%A<6"+31-'+3'A%-$8#'
"#A'A%0%&3B'1%-3<16%-'"#A'-7"1%'+7%I'?$+7'+7%$1'63&&%"8<%-)'G7%'!%B"1+I%#+'-73<&A'"&-3'
%#63<1"8%'63&&%8%-'34'%A<6"+$3#'+3'<-%'+7%-%'#%+?31,-'+3'63##%6+'B1%a-%10$6%'B1%B"1"+$3#'
?$+7'$#a-%10$6%'B134%--$3#"&'&%"1#$#8'-3'+7"+'"-'?%'I30%'$#+3'"#'%1"'$#'?7$67'63&&%8%-'34'
%A<6"+$3#'"1%'7%&A'"663<#+"=&%'431'+7%'%44%6+$0%#%--'34'+7%$1'81"A<"+%-.'+7%2'6"#'B"1+$6$B"+%'
$#'B130$A$#8'3#83$#8'-<BB31+'3#6%'+7%$1'81"A<"+%-'%#+%1'+7%'?31,4316%)

[)j'Q%63II%#A"+$3#W'/-%'+%67#3&382'+3'B130$A%'"66%--'+3'+7%'I3-+'%44%6+$0%'+%"67$#8'"#A'
&%"1#$#8'1%-3<16%-.'%-B%6$"&&2'?7%1%'+7%2'"1%'#3+'3+7%1?$-%'"0"$&"=&%.'"#A'+3'B130$A%'I31%'
3B+$3#-'431'"&&'&%"1#%1-'"+'"&&'&%0%&-)

5"#2'%A<6"+$3#'$#-+$+<+$3#-.'B"1+$6<&"1&2'+73-%'-%10$#8'+7%'I3-+'0<&#%1"=&%'-+<A%#+-'$#'+7%'
B3B<&"+$3#'"#A'+73-%'$#'1<1"&'"1%"-.'&"6,'%A<6"+31-'?$+7'63IB%+%#6$%-'$#'1%"67$#8'-+<A%#+-'
?$+7'-B%6$"&'#%%A-'"#A'%A<6"+31-'?$+7'63#+%#+',#3?&%A8%'"#A'%PB%1+$-%'$#'-B%6$"&$L%A'"1%"-.'
$#6&<A$#8'>G(5)'>$I$&"1&2.'-+<A%#+-'34+%#'&"6,'3B+$3#-'431'63<1-%-'$#'B"1+$6<&"1'A$-6$B&$#%-)'
E#&$#%'&%"1#$#8'3B+$3#-'%#"=&%'&%0%1"8$#8'+7%'=%-+'+%"67$#8)'M"+$3#"&'318"#$L"+$3#-'-73<&A'
-<BB31+'<-%'34'3#&$#%'"BB13"67%-'+3'&%0%1"8%'+7%'=%-+'+%"67$#8'+713<87'63&&"=31"+$0%'%4431+-'
+3'+"8'"#A'1%0$%?'3#&$#%'&%"1#$#8'344%1$#8-)'D$87ad<"&$+2'3#&$#%'3B+$3#-'"1%'B"1+$6<&"1&2'
$IB31+"#+'$#'6"-%-'?7%1%'d<"&$F%A'+%"67%1-'"1%'#3+'"0"$&"=&%)'!$-+1$6+-.'-+"+%'$#-+$+<+$3#-.'
"#A'"8%#6$%-'-73<&A'7"0%'A%+"$&%A',#3?&%A8%'34'?7%1%'+7%2'&"6,'%A<6"+31-'?$+7'"BB13B1$"+%'
63#+%#+',#3?&%A8%'"#A'B%A"838$6"&'-,$&&'"#A'+7<-'?7%1%'%-+"=&$-7$#8'3#&$#%'&%"1#$#8'3B+$3#-'
$-'"'7$87'B1$31$+2)'

[)Z'Q%63II%#A"+$3#W'!%0%&3B'"'+%"67$#8'4316%'-,$&&%A'$#'3#&$#%'$#-+1<6+$3#)

E#&$#%'&%"1#$#8'$-'=%63I$#8'"#'$#61%"-$#8&2'$IB31+"#+'B"1+'34'3<1'%A<6"+$3#'-2-+%I'"+'
"&&'&%0%&-.'413I'-%63#A"12'"#A'B3-+-%63#A"12'%A<6"+$3#'+3'3+7%1'+2B%-'34'"A<&+'&%"1#$#8.'
$#6&<A$#8'631B31"+%'+1"$#$#8)'G7$-'61%"+%-'=3+7'+7%'#%%A'"#A'3BB31+<#$+2'431'%A<6"+31-'
?73'"1%'-,$&&%A'$#'3#&$#%'$#-+1<6+$3#'"#A'+7%'A%I"#A'431'$#61%"-%A',#3?&%A8%'34'+7%'I3-+'
%44%6+$0%'B1"6+$6%-)'>+"+%-.'+%"67%1'"661%A$+"+$3#'318"#$L"+$3#-.'63&&%8%-'34'%A<6"+$3#.'"#A'
318"#$L"+$3#-'1%B1%-%#+$#8'3#&$#%'&%"1#$#8'B130$A%1-'-73<&A'?31,'+38%+7%1'+3'A%0%&3B'"'-%+'
34'03&<#+"12'#"+$3#"&'-+"#A"1A-'431'3#&$#%'63<1-%-'"#A'431'3#&$#%'+%"67$#8)'*661%A$+$#8'=3A$%-'
"#A'&%"A%1-7$B'318"#$L"+$3#-'-73<&A'63&&"=31"+%'+3'A%0%&3B'#"+$3#"&'-+"#A"1A-'431'3#&$#%'
+%"67%1'6%1+$F6"+$3#'"#A'-+"+%-'-73<&A'?31,'3#'1%6$B136$+2'"81%%I%#+-'431'6%1+$42$#8'3#&$#%'
+%"67%1-)
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Infrastructure:  
People, Processes, and Technologies for Learning

W&3(X$G(($,-0'#/-,$3/'$#'0.3-&1,$84(($"3?#$3..#,,$-&$3$.&%71#"#/,4?#$4/)13,-10.-01#$)&1$
(#31/4/5$8"#/$3/'$8"#1#$-"#2$/##'$4-:

*&+73<87'?%'7"0%'"A3B+%A'+%67#3&382'$#'I"#2'"-B%6+-'34'%A<6"+$3#'+3A"2.'"'63IB1%7%#-$0%'
$#41"-+1<6+<1%'431'&%"1#$#8'$-'#%6%--"12'+3'I30%'<-'=%23#A'+7%'+1"A$+$3#"&'I3A%&'34'%A<6"+31-'
"#A'-+<A%#+-'$#'6&"--133I-'+3'"'&%"1#$#8'I3A%&'+7"+'=1$#8-'+38%+7%1'+%"67$#8'+%"I-'"#A'
-+<A%#+-'$#'6&"--133I-.'&"=-.'&$=1"1$%-.'I<-%<I-.'?31,B&"6%-.'"#A'73I%-'k'"#2?7%1%'$#'
+7%'?31&A'?7%1%'B%3B&%'7"0%'"66%--'A%0$6%-'"#A'"#'"A%d<"+%'R#+%1#%+'63##%6+$3#)'*#'
$#41"-+1<6+<1%'431'&%"1#$#8'$-'#%6%--"12'+3'-<BB31+'"'&%"1#$#8'-36$%+2'$#'?7$67'&%"1#$#8'$-'&$4%a
&3#8'"#A'&$4%a?$A%)

E<1'$#41"-+1<6+<1%'431'&%"1#$#8'$-'I3A%&%A'3#'+7%'62=%1$#41"-+1<6+<1%'%#0$-$3#%A'"#A'
A%B&32%A'=2'+7%'M"+$3#"&'>6$%#6%'H3<#A"+$3#'+3'%#63<1"8%'63&&"=31"+$3#'"I3#8'-6$%#+$-+-'
"#A'1%-%"167%1-.'?7$67'?"-'-<=-%d<%#+&2'=13"A%#%A'+3'"BB&2'+3'&%"1#$#8'$#'"&&'A3I"$#-'
SM"+$3#"&'>6$%#6%'H3<#A"+$3#.'Xee_T)'G7%'+%1I'm62=%1n'+%&&-'<-'+7"+'+7%'+$I%'"#A'A$-+"#6%'
="11$%1-'34'+7%'B72-$6"&'?31&A'"1%'1%A<6%A'=2'0$1+<"&'63##%6+$3#-'=%+?%%#'B%3B&%'"#A'
=%+?%%#'B%3B&%'"#A'+%67#3&382'1%-3<16%-'"#A'+33&-)'mR#41"-+1<6+<1%n'1%I$#A-'<-'+7"+'%0%#'$#'
0$1+<"&'?31&A-.'B72-$6"&'"#A'318"#$L"+$3#"&'-+1<6+<1%-'"1%'#%%A%A'+3'1<#'"'-2-+%I)

G7%'%--%#+$"&'<#A%1&2$#8'B1$#6$B&%'$-'+7"+'+7%'$#41"-+1<6+<1%'$#6&<A%-'B%3B&%.'B136%--%-.'
&%"1#$#8'1%-3<16%-.'"#A'B3&$6$%-'"#A'-<-+"$#"=&%'I3A%&-'431'63#+$#<3<-'$IB130%I%#+'
$#'"AA$+$3#'+3'=13"A="#A'63##%6+$0$+2.'-%10%1-.'-34+?"1%.'I"#"8%I%#+'-2-+%I-.'"#A'
"AI$#$-+1"+$0%'+33&-)

:<$&A$#8'"#'$#41"-+1<6+<1%'431'&%"1#$#8'$-'"'4"1a1%"67$#8'B13c%6+'+7"+'?$&&'1%d<$1%'+7%'
B"1+$6$B"+$3#'"#A'63&&"=31"+$3#'34'$#A$0$A<"&-'413I'"&&'A$-6$B&$#%-'"#A'+2B%-'34'$#-+$+<+$3#-'
"613--'+7%'%#+$1%'-B%6+1<I'34'%A<6"+$3#)'R+'"&-3'?$&&'1%d<$1%'%A<6"+$3#.'=<-$#%--.'"#A'
830%1#I%#+'"-'B"1+#%1-)'*#A'$+'?$&&'+",%'&%"A%1-7$B'"#A'"'63II$+I%#+'+3'"'-7"1%A'
<#A%1-+"#A$#8'34'$+-'$IB31+"#6%'+3'+1"#-431I$#8'/)>)'%A<6"+$3#)
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Revolutionary Opportunity for Change
E0%1'+7%'B"-+'je'2%"1-.'?%'7"0%'-%%#'<#B1%6%A%#+%A'"A0"#6%-'$#'63IB<+$#8'"#A'
63II<#$6"+$3#-'+7"+'7"0%'&%A'+3'B3?%14<&'+%67#3&382'1%-3<16%-'"#A'+33&-'431'&%"1#$#8)'
G3A"2.'&3?a63-+'R#+%1#%+'"66%--'A%0$6%-.'%"-2a+3a<-%'A$8$+"&'"<+731$#8'+33&-.'"#A'+7%'?%='
4"6$&$+"+%'"66%--'+3'$#431I"+$3#'"#A'I<&+$I%A$"'&%"1#$#8'63#+%#+.'63II<#$6"+$3#.'"#A'
63&&"=31"+$3#)'G7%2'"&-3'B130$A%'+7%'"=$&$+2'+3'B"1+$6$B"+%'$#'3#&$#%'&%"1#$#8'63II<#$+$%-'+7"+'
613--'A$-6$B&$#%-.'318"#$L"+$3#-.'$#+%1#"+$3#"&'=3<#A"1$%-.'"#A'6<&+<1%-)

5"#2'34'+7%-%'+%67#3&382'1%-3<16%-'"#A'+33&-'"&1%"A2'"1%'=%$#8'<-%A'?$+7$#'3<1'
B<=&$6'%A<6"+$3#'-2-+%I)'C%'"1%'#3?.'73?%0%1.'"+'"#'$#l%6+$3#'B3$#+'431'"'I<67'=3&A%1'
+1"#-431I"+$3#'34'%A<6"+$3#'B3?%1%A'=2'+%67#3&382)'G7$-'1%03&<+$3#"12'3BB31+<#$+2'431'
67"#8%'$-'A1$0%#'=2'+7%'63#+$#<$#8'B<-7'34'%I%18$#8'+%67#3&382'"#A'+7%'B<&&'34'+7%'
61$+$6"&'#"+$3#"&'#%%A'431'#%?'-+1"+%8$%-'+3'+<1#'"13<#A'"'OaVX'-2-+%I'+7"+'$-'4"$&$#8'+3'
"A%d<"+%&2'B1%B"1%'23<#8'*I%1$6"#-'431'B3-+-%63#A"12'%A<6"+$3#'"#A'+7%'?31,4316%'"#A'"'
B3-+-%63#A"12'-2-+%I'+7"+'$-'4"$&$#8'+3'B1%B"1%'$+-'81"A<"+%-'431'-<66%--'$#'&$4%'"#A'?31,'$#'"'
67"#8$#8'?31&A)

E<1'I3A%&'34'"#'$#41"-+1<6+<1%'431'&%"1#$#8'$-'"&?"2-'3#.'"0"$&"=&%'+3'-+<A%#+-.'%A<6"+31-.'"#A'
"AI$#$-+1"+31-'1%8"1A&%--'34'+7%$1'&36"+$3#.'+7%'+$I%'34'A"2.'"#A'+7%'+2B%'34'"66%--'A%0$6%-)'
R+'-<BB31+-'#3+'c<-+'"66%--'+3'$#431I"+$3#.'=<+'"&-3'"66%--'+3'B%3B&%'"#A'B"1+$6$B"+$3#'$#'
3#&$#%'&%"1#$#8'63II<#$+$%-)'R+'344%1-'"'B&"+431I'3#'?7$67'A%0%&3B%1-'6"#'=<$&A'"#A'+"$&31'
"BB&$6"+$3#-)

*#'$#41"-+1<6+<1%'431'&%"1#$#8'<#&%"-7%-'#%?'?"2-'34'6"B+<1$#8'"#A'-7"1$#8',#3?&%A8%'="-%A'
3#'I<&+$I%A$"'+7"+'$#+%81"+%'+%P+.'-+$&&'"#A'I30$#8'$I"8%-.'"<A$3.'"#A'"BB&$6"+$3#-'+7"+'1<#'3#'
"'0"1$%+2'34'A%0$6%-)'R+'%#"=&%-'-%"I&%--'$#+%81"+$3#'34'$#'"#A'3<+'34'-6733&'&%"1#$#8)'R+'41%%-'
&%"1#$#8'413I'"'1$8$A'$#431I"+$3#'+1"#-4%1'I3A%&'S413I'=33,'31'%A<6"+31'+3'-+<A%#+-T'"#A'%#"=&%-'
"'I<67'I31%'I3+$0"+$#8'$#+%1+?$#%'34'&%"1#$#8'"=3<+.'&%"1#$#8'+3'A3.'"#A'&%"1#$#8'+3'=%)

E#'"'I31%'3B%1"+$3#"&'&%0%&.'"#'$#41"-+1<6+<1%'431'&%"1#$#8'=1$#8-'+38%+7%1'"#A'%#"=&%-'
"66%--'+3'A"+"'413I'I<&+$B&%'-3<16%-'?7$&%'%#-<1$#8'"BB13B1$"+%'&%0%&-'34'-%6<1$+2'"#A'
B1$0"62)'C7$&%'$+'$#+%81"+%-'63IB<+%1'7"1A?"1%.'A"+"'"#A'#%+?31,-.'$#431I"+$3#'1%-3<16%-.'
$#+%13B%1"=&%'-34+?"1%.'I$AA&%?"1%'-%10$6%-'"#A'+33&-.'"#A'A%0$6%-.'$+'"&-3'63##%6+-'
"#A'-<BB31+-'$#+%1A$-6$B&$#"12'+%"I-'34'B134%--$3#"&-'1%-B3#-$=&%'431'$+-'A%0%&3BI%#+.'
I"$#+%#"#6%.'"#A'I"#"8%I%#+'"#A'$+-'<-%'$#'+1"#-431I"+$0%'"BB13"67%-'+3'+%"67$#8''
"#A'&%"1#$#8)

Unpacking the Challenge
:%6"<-%'34'+7%'%#31I$+2'34'+7%'67"&&%#8%'34'=<$&A$#8'"#'$#41"-+1<6+<1%'431'&%"1#$#8.'?%'-73<&A'
"BB13"67'$+'-+%B'=2'-+%B.'A%-$8#$#8'"#A'$IB&%I%#+$#8'$#A$0$A<"&'%&%I%#+-'-3'?%'6"#'+",%'
"A0"#+"8%'34'+7%$1'$#61%I%#+"&'=%#%F+-'"&3#8'+7%'?"2)
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Broadband everywhere

*'61<6$"&'%&%I%#+'34'"#'$#41"-+1<6+<1%'431'&%"1#$#8'$-'"'=13"A="#A'
#%+?31,'34'"A%d<"+%'B%1431I"#6%'"#A'1%"67.'$#6&<A$#8'"=<#A"#+'
?$1%&%--'630%1"8%'$#'"#A'3<+'34'-6733&'=<$&A$#8-)'*A%d<"+%'I%"#-'
%#3<87'="#A?$A+7'+3'-<BB31+'-$I<&+"#%3<-'<-%'=2'"&&'-+<A%#+-'"#A'
%A<6"+31-'"#2?7%1%'$#'+7%'=<$&A$#8'"#A'+7%'-<113<#A$#8'6"IB<-'
+3'13<+$#%&2'<-%'+7%'?%=.'I<&+$I%A$".'"#A'63&&"=31"+$3#'-34+?"1%)'
G7%'"6+$0$+$%-'34'+7%'H%A%1"&'@3II<#$6"+$3#'@3II$--$3#'S???)
466)830o=13"A="#AoT'"#A'+7%'!%B"1+I%#+'34'@3II%16%'MGR*'
:13"A="#A'G%67#3&382'EBB31+<#$+$%-';1381"I'S???)#+$")A36)830o
=13"A="#A81"#+-oT'+3'=3&-+%1'+7%'#"+$3#b-'=13"A="#A'B130$-$3#$#8'
"1%'%--%#+$"&'+3'&%"1#$#8'&$4%a&3#8'"#A'&$4%a?$A%)

Access devices for every student and educator 

:%6"<-%'"#'$#41"-+1<6+<1%'431'&%"1#$#8'-73<&A'-<BB31+'&%"1#$#8'$#'
"#A'3<+-$A%'+7%'6&"--133I.'-+<A%#+-'"#A'%A<6"+31-'#%%A'R#+%1#%+'
"66%--'A%0$6%-'431'"13<#Aa+7%a6&36,'<-%'413I'"#2'&36"+$3#)'R#+%1#%+'
"66%--'A%0$6%-'"1%'63#+$#<"&&2'%03&0$#8'"#A'+3A"2'$#6&<A%'A%-,+3B'
63IB<+%1-.'&"B+3B-.'#%+=33,-.'B<=&$6a"66%--',$3-,-.'I3=$&%'
B73#%-.'B31+"=&%'A$8$+"&'B&"2%1-.'"#A'?$1%&%--'1%"A%1-)

5"#2'A$-+1$6+-'-"2'+7%2'4"6%'I"c31'67"&&%#8%-'$#'B130$A$#8'"66%--'
A%0$6%-'431'%0%12'-+<A%#+'"#A'%A<6"+31)''(0%#'?$+7'+7%'1$-%'34'
1%&"+$0%&2'&3?'63-+'I3=$&%'A%0$6%-'"#A'#%+=33,-.'I3-+'A%0$6%-'
63-+'"+'&%"-+'-%0%1"&'7<#A1%A'A3&&"1-'"#A'#%%A'+3'=%'1%B&"6%A'
%0%12'4%?'2%"1-)'R#'XeeX.'73?%0%1.'5"$#%'=%6"I%'+7%'F1-+'-+"+%'$#'
+7%'63<#+12'+3'8$0%'%0%12'-%0%#+7a'"#A'%$87+7a81"A%'-+<A%#+'"#A'
%A<6"+31'"'&"B+3B'431'<-%'=3+7'"+'-6733&'"#A'"+'73I%)'Q%-%"167'
3#'+7%'%44%6+$0%#%--'34'+7%'B1381"I'-73?-'+7"+'-+<A%#+'&%"1#$#8'
7"-'$IB130%A'S:%112']'C$#+&%.'XeeYp'>$&0%1#"$&']':&<4F#8+3#.'XeeYp'
>$&0%1#"$&']'K1$++%1.'Xee^T.'"#A'+7%'B1381"I'$-'#3?'=%$#8'%PB"#A%A'
+3'7$87'-6733&-)'

5"#2'OaVX'-+<A%#+-'"&1%"A2'6"112'I3=$&%'A%0$6%-'431'B%1-3#"&'
<-%'?$+7'81%"+%1'63IB<+$#8'B3?%1'+7"#'+7%'-<B%163IB<+%1-'34'
"'8%#%1"+$3#'"83)'OaVX'%A<6"+31-'13<+$#%&2'3?#'"66%--'A%0$6%-'
431'<-%'$#'+7%$1'A"$&2'&$0%-)'>+<A%#+-'"+'3<1'#"+$3#b-'63&&%8%-'"#A'
<#$0%1-$+$%-'$#61%"-$#8&2'"1%'"11$0$#8'3#'6"IB<-'?$+7'B3?%14<&'
&"B+3B-'"#A'I3=$&%'A%0$6%-'34'+7%$1'3?#)'G7%'B1%-%#6%'34'-3'I"#2'
"66%--'A%0$6%-'"#A'+7%'B1%6%A%#+'+7"+'7"-'=%%#'%-+"=&$-7%A'"+'
63&&%8%-'"#A'<#$0%1-$+$%-'$-'B13IB+$#8'-3I%'OaVX'-6733&'A$-+1$6+-'+3'
%PB&31%'7"0$#8'+7%$1'-+<A%#+-'"#A'%A<6"+31-'<-%'+7%$1'3?#'B%1-3#"&'
"66%--'A%0$6%-'"-'"#'"&+%1#"+$0%'+3'B<167"-$#8'+7%I)

G&$(#$"5,',<3'3*8$#*,!"2.'/3.&43&.*,20.,6*'."$"5

=/$*QQ+<$_34/#$;4.;#'$&))$-"#$_34/#$Y#31/4/5$
!#."/&(&52$=/4-43-4?#$Z_Y!=[<$-"#$A1,-$,-3-#84'#$
#))&1-$-&$71&?4'#$,-0'#/-,$3/'$#'0.3-&1,$3.1&,,$
%0(-47(#$513'#,$84-"$*DEF$3..#,,$-&$7#1,&/3($
(#31/4/5$'#?4.#,:$G$I&4/-$-3,;$)&1.#$.&/?#/#'$62$
-"#$5&?#1/&1$3/'$-"#$,-3-#$(#54,(3-01#$3,,#,,#'$
_34/#a,$#'0.3-4&/$/##',$3/'$-"#$4/)13,-10.-01#$
-"3-$8&0('$6#$1#B041#'$)&1$4%7(#%#/-3-4&/$&)$&/#>
-&>&/#$.&%70-4/5<$4/.(0'4/5$"31'831#<$,&)-831#<$
4/-#1/3($3/'$#9-#1/3($,."&&($/#-8&1;,$3/'$,#1?#1,<$
-#."/4.3($,077&1-<$3/'$#'0.3-&1$71&)#,,4&/3($
'#?#(&7%#/-:

!&$6#$36(#$-&$71&?4'#$3(($3,7#.-,$&)$-"#$
4/)13,-10.-01#$-&$,077&1-$8&1-"8"4(#$0,#,$&)$
-#."/&(&52$)&1$(#31/4/5$8"4(#$,-324/5$84-"4/$
_34/#a,$60'5#-$7313%#-#1,<$-"#$'#.4,4&/$83,$
%3'#$-&$)&.0,$-"#$A1,-$7"3,#$&)$_Y!=$&/$%4''(#$
,."&&($,-0'#/-,:$

G)-#1$74(&->-#,-4/5$3/'$-134/4/5$3-$P#97(&13-4&/$,4-#,R$
4/$#3."$&)$-"#$,-3-#a,$/4/#$1#54&/,<$_34/#a,$&/#>-&>
&/#$71&513%$83,$#9-#/'#'$-&$,#?#/-">513'#1,$4/$
3(($,-3-#$%4''(#$,."&&(,$4/$*QQ*$3/'$-&$3(($#45"-">
513'#1,$4/$*QQ`:$_Y!=$/&8$#B047,$#3."$&)$_34/#a,$
*D`$%4''(#$,."&&(,$84-"$841#(#,,$=/-#1/#-$3..#,,$
3/'$71&?4'#,$#3."$,."&&($84-"$#/&05"$(37-&7,$
)&1$#?#12$,#?#/-">$3/'$#45"-">513'#$,-0'#/-$
3/'$#'0.3-&1$-&$0,#$6&-"$4/$3/'$&0-,4'#$,."&&(:$
M4/.#$_Y!=a,$4/.#7-4&/<$%&1#$-"3/$`F<QQQ$(37-&7,$
71&?4'#'$62$-"#$71&513%$"3?#$6##/$0,#'$62$&?#1$
+QQ<QQQ$#'0.3-&1,$3/'$(#31/#1,$-"1&05"&0-$-"#$
,-3-#:$_Y!=$3(,&$71&?4'#,$4/-#/,4?#$71&)#,,4&/3($
'#?#(&7%#/-<$4%7(#%#/-3-4&/$3,,4,-3/.#<$3/'$
-#."/4.3($,077&1-$-&$#'0.3-&1,$-&$#/,01#$-"3-$-"#$
-#."/&(&52$4,$)0((2$(#?#135#'$-&$,077&1-$,-0'#/-$
(#31/4/5:

_34/#$6#(4#?#,$-"3-$4-,$4/?#,-%#/-$4/$-#."/&(&52$
)&1$4-,$%4''(#$,."&&($,-0'#/-,$"3,$734'$&))X$-"#$
,-3-#a,$#45"-">513'#$814-4/5$71&A.4#/.2$I0%7#'$
+*s$3)-#1$,-3-#84'#$&/#>-&>&/#$4%7(#%#/-3-4&/$
ZM4(?#1/34($i$W14--#1<$*QQF[:$Y37-&7$0,#$"3,$3(,&$
6##/$(4/;#'$-&$534/,$&/$,-3-#84'#$%3-"#%3-4.,$
-#,-,$3/'$4%71&?#'$1#-#/-4&/$&)$,.4#/.#$.&01,#$
%3-#143($ZH#112$i$J4/-(#<$*QQVp$M4(?#1/34($i$
H(0)A/5-&/<$*QQV[:

=/,741#'$62$-"4,$,0..#,,<$_34/#$"3,$#973/'#'$
4-,$(37-&7$4/4-43-4?#$-&$3(($,-0'#/-,$4/$513'#,$Vh+*:$
!"#$,-3-#$4,$.&%%4--#'$-&$)0/'4/5$841#(#,,$=/-#1/#-$
3..#,,$4/$3(($_34/#$,#.&/'312$,."&&(,$3/'$"3,$
/#5&-43-#'$'4,.&0/-,$)&1$'4,-14.-,$-&$71&?4'#$-"#41$
,-0'#/-,$84-"$(37-&7,:
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R#'+7%'B"-+.'A$-+1$6+-'?%1%'1%&<6+"#+'+3'"&&3?'-+<A%#+-'+3'<-%'+7%$1'
3?#'A%0$6%-'$#'-6733&'=%6"<-%'34'63#6%1#-'"=3<+'+7%'<#4"$1'
"A0"#+"8%'34'"4l<%#+'-+<A%#+-'?73'"1%'I31%'&$,%&2'+3'7"0%'+7%'
&"+%-+'A%0$6%-'"#A'+7%'1$-,'34'-+<A%#+-'"66%--$#8'$#"BB13B1$"+%'
R#+%1#%+'63#+%#+'31'<-$#8'+7%$1'63##%6+$0$+2'+3'67%"+'3#'+%-+-)'
D3?%0%1.'A$-+1$6+-'"1%'F#A$#8'+7"+'"'63I=$#"+$3#'34'"66%B+"=&%'<-%'
B3&$6$%-'"#A'-+"44'+1"$#$#8'I",%-'-+<A%#+'<-%'34'B%1-3#"&'A$8$+"&'
A%0$6%-'=3+7'4%"-$=&%'"#A'-"4%)

5$AA&%+3?#';<=&$6'>6733&-'$#'M%?'9%1-%2.'431'%P"IB&%.'=13<87+'
+38%+7%1'%&%I%#+"12.'I$AA&%.'"#A'7$87'-6733&'%A<6"+31-'+3'
4318%'"#'"66%B+"=&%a<-%'B3&$62'+7"+'?3<&A'"&&3?'-+<A%#+-'+3'<-%'
B%1-3#"&'6%&&'B73#%-'"#A'3+7%1'63IB<+$#8'A%0$6%-'$#'-6733&)'
>+<A%#+-'+7%#'61%"+%A'0$A%3-'+3'$&&<-+1"+%'"66%B+"=&%'"#A'
<#"66%B+"=&%'<-%-'431'+7%$1'B%%1-)'*+';"--"8%'5$AA&%'>6733&'$#'
M%?B31+'M%?-.'U$18$#$".'"'73-+'34'-+<A%#+'"#A'%A<6"+31'<-%-'34'
6%&&'B73#%-'+3'-<BB31+'&%"1#$#8'?"-'<#&%"-7%A'?7%#'+7%'B1$#6$B"&'
A%6$A%A'+3'"&&3?'+7%'<-%'34'6%&&'B73#%-'431'$#-+1<6+$3#"&'B<1B3-%-'
A<1$#8'6&"--)'

>6733&-'6"#'"&-3'-3&0%'+7%'%d<$+2'$--<%'k'63#6%1#'+7"+'"4l<%#+'
-+<A%#+-'?$&&'7"0%'A%0$6%-'"#A'3+7%1-'?$&&'#3+'k'=2'B<167"-$#8'
A%0$6%-'c<-+'431'+7%'-+<A%#+-'?73'#%%A'-<67'F#"#6$"&'-<BB31+)'G7$-'
$-'I31%'63-+a%44%6+$0%'+7"#'B<167"-$#8'A%0$6%-'431'%0%12'-+<A%#+)'
!$-+1$6+-'6"#'+7$#,'"=3<+'B130$A$#8'"#'"66%--'A%0$6%'"#A'R#+%1#%+'
"66%--'"+'73I%'431'+73-%'-+<A%#+-'?73'#%%A'+7%I'$#'+7%'-"I%'
?"2'+7%2'B130$A%'"'41%%'31'1%A<6%AaB1$6%'73+'&<#67'431'-+<A%#+-'
?73'63<&A'#3+'3+7%1?$-%'"4431A'$+)

*&&3?$#8'-+<A%#+-'+3'=1$#8'+7%$1'3?#'"66%--'A%0$6%-'+3'-6733&'7"-'
=%%#'&$I$+%A.'73?%0%1.'=2'B130$-$3#-'?$+7$#'+7%'(aQ"+%.'"'4%A%1"&'
B1381"I'+7"+'-<BB31+-'63##%6+$0$+2'$#'%&%I%#+"12'"#A'-%63#A"12'
-6733&-'"#A'&$=1"1$%-'=2'B130$A$#8'A$-63<#+-'3#'R#+%1#%+'"66%--.'
+%&%63II<#$6"+$3#-'-%10$6%-.'$#+%1#"&'#%+?31,'63##%6+$3#-.'"#A'
="-$6'I"$#+%#"#6%'+3'-<BB31+'+7%I)'>6733&-b'%&$8$=$&$+2'431'(aQ"+%'
I3#%2'$-'63#+$#8%#+'3#'63IB&$"#6%'?$+7'-%0%1"&'4%A%1"&'&"?-'
A%-$8#%A'+3'%#-<1%'-+<A%#+'B1$0"62'"#A'-"4%+2'3#'+7%'R#+%1#%+)'
G7%-%'$#6&<A%'+7%'@7$&A1%#b-'R#+%1#%+';13+%6+$3#'*6+'S@R;*T.'?7$67'
1%d<$1%-'+7%'<-%'34'%&%6+13#$6'F&+%1$#8'3#'-6733&'#%+?31,-)'R#'
-3I%'6"-%-'+7$-'1%d<$1%I%#+'61%"+%-'="11$%1-'+3'+7%'1$67'&%"1#$#8'
%PB%1$%#6%-'+7"+'$#a-6733&'R#+%1#%+'"66%--'-73<&A'"4431A'-+<A%#+-)

M/$"5,A*((,-=0"*/,30,<&FF0.3,E*'4=$"5,,
'"#,6*'."$"5

G)-#1$(#--4/5$-8&$,-0'#/-,$0,#$-"#$.3(.0(3-&1$
)0/.-4&/,$&/$-"#41$.#(($7"&/#,$-&$,&(?#$-"#$.14,4,$&)$
6#4/5$-8&$.3(.0(3-&1,$,"&1-$)&1$3$,."&&(>84'#$%3-"$
#93%<$-"#$714/.473($3-$O3,,35#$_4''(#$M."&&(<$
r4154/43<$'#.4'#'$-"3-$"#$%45"-$6#$&/$-&$,&%#-"4/5:$
g&74/5$-&$.374-3(4@#$&/$-"#$#9.4-#%#/-$#971#,,#'$
62$,-0'#/-,$3((&8#'$-&$0,#$-"#41$.#(($7"&/#,<$
"#$4/,-4-0-#'$O"&/#$U14'32,$4/$%3-"$.(3,,$3/'$
."3((#/5#'$,-0'#/-,$-&$.&%#$07$84-"$832,$-&$0,#$
-"#41$7"&/#,$-&$#/"3/.#$(#31/4/5:$M-0'#/-,$,-31-#'$
0,4/5$-"#$7"&/#,a$.3(#/'31$)0/.-4&/$-&$;##7$-13.;$
&)$"&%#8&1;$,."#'0(#,$3/'$-"#$.3%#13$)0/.-4&/$
-&$-3;#$74.-01#,$&)$-"#$/&-#,$&/$-"#$.(3,,1&&%a,$
8"4-#6&31',:$!"#2$.1#3-#'$6(&5,$3/'$7&'.3,-,$
1#(3-#'$-&$-"#41$"&%#8&1;$3/'$,077&1-#'$-"#41$%3-"$
8&1;$6&-"$84-"$-"#$7"&/#a,$.3(.0(3-&1$3/'$62$0,4/5$
-"#$,-&783-."$)0/.-4&/$-&$-4%#$-"#41$,7##'$3-$'&4/5$
.3(.0(3-4&/,:$

O&,4-4?#$,-0'#/-$1#3.-4&/,$(#'$-"#$714/.473($-&$4/?4-#$
&-"#1$4/-#1#,-#'$#'0.3-&1,$-&$I&4/$4/$-"#$.#(($7"&/#$
#97#14%#/-:$H#)&1#$3((&84/5$.#(($7"&/#$0,35#$&/$3$
61&3'#1$,.3(#<$#3."$#'0.3-&1$"3'$3$'4,.0,,4&/$84-"$
"4,$&1$"#1$,-0'#/-,$-&$,#-$51&0/'$10(#,$)&1$0,35#:$G(($
-"#$.(3,,#,$.3%#$07$84-"$,4%4(31$10(#,<$3/'$3$,."&&($
7&(4.2$83,$'#?#(&7#'X$T#(($7"&/#,$.&0('$6#$0,#'$4/$
.(3,,$&/(2$)&1$8&1;4/5$&/$3,,45/%#/-,:$!#9-$&1$?4'#&$
.&0('$6#$,#/-$&/(2$84-"$-"#$#'0.3-&1a,$7#1%4,,4&/:$
]&$7"&-&5137"4/5$&1$?4'#&>$&1$30'4&1#.&1'4/5$&)$
7#&7(#$83,$3((&8#'$84-"&0-$-"#41$7#1%4,,4&/<$/&$
7&,-4/5$-&$8#6,4-#,$83,$3((&8#'$84-"&0-$7#1%4,,4&/<$
3/'$&/(4/#$,3)#-2$71#.30-4&/,$8#1#$-&$6#$-3;#/$
8"#/$706(4,"4/5$)1&%$3$%&64(#$7"&/#:

b'0.3-&1,$6#53/$0,4/5$.#(($7"&/#$377(4.3-4&/,$
)&1$7&((4/5$3/'$-&$,#-$07$3/$&/(4/#$-#9-$%#,,354/5$
6&31'$-&$'4,.0,,$"&%#8&1;:$N/#$#'0.3-&1$0,#'$
-"#$.#(($7"&/#,$8"4(#$-#3."4/5<$3,;4/5$,-0'#/-,$-&$
3/,8#1$B0#,-4&/,$?43$-#9-$%#,,354/5$13-"#1$-"3/$&0-$
(&0':$G,$,-0'#/-$3/,8#1,$.3%#$4/$-&$-"#$#'0.3-&1<$
-"#2$8#1#$'4,7(32#'$&/$3$,.1##/$3-$-"#$)1&/-$&)$-"#$
.(3,,<$4'#/-4A#'$62$-"#$,-0'#/-a,$.#(($7"&/#$,.1##/$
/3%#:$M-0'#/-,$3(,&$0,#'$-"#41$7"&/#,$-&$(&&;$
07$'#A/4-4&/,$3/'$4/)&1%3-4&/:$b/5(4,"$#'0.3-&1,<$
4/$731-4.0(31<$)&0/'$-"#$.#(($7"&/#,$0,#)0($3,$-"#2$
,-31-#'$0,4/5$6(&5,$-&$#/535#$-"#41$,-0'#/-,$4/$
814-4/5:$M-0'#/-,$,-31-#'$0,4/5$-"#41$7"&/#,$-&$-3;#$
7"&-&5137",$&0-,4'#$.(3,,$)&1$7&,-4/5$-&$-"#41$6(&5,$
3/'$-"#/$.&%7&,#'$6(&5$#/-14#,$36&0-$-"#$7"&-&,:$
N/#$.(3,,$0,#'$!84--#1$-&$5#/#13-#$,-&14#,$4/$.(3,,:

M&01.#X$M06%4--#'$-&$-"#$]b!O$8#6>,4-#<$#'-#.")0-01#:&15:
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(aQ"+%'B130$-$3#-'"#A'@R;*'1%d<$1%I%#+-'-73<&A'=%'6&"1$F%A'"#A'="11$%1-'+3'-+<A%#+a3?#%A'
A%0$6%-'$#'-6733&-'1%I30%A)'S>%%'+7%'-$A%="1'3#':"&"#6$#8'@3##%6+$0$+2'"#A'>+<A%#+'>"4%+2'
3#'+7%'R#+%1#%+'431'I31%'$#431I"+$3#)T

G'('"4$"5,A0""*43$%$3C,'"#,<3&#*"3,<'2*3C,0",3=*,!"3*."*3,

b>e3-#$4,$3$)#'#13($71&513%$-"3-$,077&1-,$.&//#.-4?4-2$4/$#(#%#/-312$3/'$,#.&/'312$,."&&(,$
3/'$(461314#,$62$71&?4'4/5$'4,.&0/-,$&/$=/-#1/#-$3..#,,<$-#(#.&%%0/4.3-4&/,$,#1?4.#,<$4/-#1/3($
/#-8&1;$.&//#.-4&/,<$3/'$63,4.$%34/-#/3/.#:$!&$377(2<$,."&&(,<$,."&&($'4,-14.-,<$3/'$.&/,&1-43$
.&%7(#-#$3/$3//03($377(4.3-4&/$71&.#,,$-"3-$4/.(0'#,$3$-#."/&(&52$/##',$3,,#,,%#/-$3/'$3$
7(3/$)&1$"&8$-"#$.&//#.-4&/,$,077&1-#'$62$b>e3-#$84(($"#(7$-"#$377(4.3/-$3."4#?#$4-,$#'0.3-4&/3($
%4,,4&/:$G$.&%7#-4-4?#$64''4/5$71&.#,,$4,$.&/'0.-#'$-&$,#(#.-$3$71&?4'#1$-&$,077(2$-"#$'#,41#'$
4/)13,-10.-01#:$G77(4.3/-,$.3/$1#.#4?#$'4,.&0/-,$&/$-"#,#$,#1?4.#,$13/54/5$)1&%$*Q$-&$VQs$
'#7#/'4/5$&/$-"#41$(#?#($&)$7&?#1-2$3/'$5#&5137"4.$(&.3-4&/:$g31'831#<$,&)-831#<$71&)#,,4&/3($
'#?#(&7%#/-<$3/'$&-"#1$4/70-,$1#B041#'$-&$-3;#$3'?3/-35#$&)$-"4,$.&//#.-4?4-2$%0,-$6#$
701."3,#'$62$,."&&(,$3/'$.3//&-$6#$734'$)&1$84-"$b>e3-#$%&/#2:

j/'#1$-"#$'41#.-4&/$&)$-"#$UTT<$b>e3-#$"3,$%3'#$07$-&$t*:*f$64((4&/$3?34(36(#$#3."$2#31$,4/.#$
4-,$4/.#7-4&/$4/$+VVc<$71&?4'4/5$.10.43($,077&1-$)&1$-"#$#973/,4&/$&)$=/-#1/#-$3..#,,$4/$,."&&(,:$
\#%3/'$)&1$)0/'4/5$/&8$,45/4A.3/-(2$#9.##',$-"#$b>e3-#$.37<$731-4.0(31(2$3,$,."&&(,$,##;$-&$
71&?4'#$.(3,,1&&%,$84-"$#/&05"$63/'84'-"$-&$,077&1-$-"#$0,#$&)$%0(-4%#'43$3/'$4/-#13.-4?#$
377(4.3-4&/,$62$%3/2$,-0'#/-,$3-$-"#$,3%#$-4%#$ZU0/',$)&1$Y#31/4/5<$*QQV[:$G$1#.#/-$/3-4&/3($
,01?#2$&)$b>e3-#$377(4.3/-,$)&0/'$-"3-$-"#$%3I&14-2$&)$,."&&(,$.&0('$/&-$,0,-34/$-"#41$.011#/-$
(#?#(,$&)$=/-#1/#-$.&//#.-4?4-2$-&$.(3,,1&&%,$84-"&0-$b>e3-#$)0/',:$

M."&&(,a$#(45464(4-2$)&1$b>e3-#$%&/#2$4,$.&/-4/5#/-$&/$.&%7(43/.#$84-"$,#?#13($)#'#13($(38,$
'#,45/#'$-&$#/,01#$,-0'#/-$714?3.2$3/'$,3)#-2$&/$-"#$=/-#1/#-:$!"#$T"4('1#/a,$=/-#1/#-$
O1&-#.-4&/$G.-$ZT=OG[$1#B041#,$3/2$,."&&($-"3-$)0/',$=/-#1/#-$&1$4/-#1/3($/#-8&1;$3..#,,$84-"$
b>e3-#$%&/#2$-&$4%7(#%#/-$A(-#1,$-"3-$6(&.;$3..#,,$-&$.&/-#/-$-"3-$%32$6#$"31%)0($-&$%4/&1,<$
4/.(0'4/5$&6,.#/4-2$3/'$7&1/&5137"2:$T=OG$3(,&$1#B041#,$,."&&(,$1#.#4?4/5$b>e3-#$'4,.&0/-,$
-&$-#3."$&/(4/#$,3)#-2$-&$,-0'#/-,$3/'$-&$%&/4-&1$-"#41$&/(4/#$3.-4?4-4#,:$M."&&(,$-"3-$'&$/&-$
4%7(#%#/-$-"#,#$71&-#.-4&/,$3/'$7&(4.4#,$%32$(&,#$-"#41$b>e3-#$)0/'4/5$3/'$-"0,$-"#41$364(4-2$-&$
71&?4'#$&/(4/#$,#1?4.#,$)&1$-"#41$,-0'#/-,:

b/,014/5$,-0'#/-$,3)#-2$&/$-"#$=/-#1/#-$4,$3$.14-4.3($.&/.#1/<$60-$%3/2$A(-#1,$'#,45/#'$-&$71&-#.-$
,-0'#/-,$3(,&$6(&.;$3..#,,$-&$(#54-4%3-#$(#31/4/5$.&/-#/-$3/'$-&&(,$,0."$3,$6(&5,<$84;4,<$3/'$
,&.43($/#-8&1;,$-"3-$"3?#$-"#$7&-#/-43($-&$,077&1-$,-0'#/-$(#31/4/5$3/'$#/535#%#/-:$T=OG$
71&"464-,$#'0.3-&1,$)1&%$'4,36(4/5$A(-#1,$&/$-"#$,7&-$8"#/$%4/&1,$31#$0,4/5$.&%70-#1,<$#?#/$-&$
3((&8$,-0'#/-,$-&$3..#,,$#11&/#&0,(2$6(&.;#'$8#6>,4-#,$84-"$(#54-4%3-#$4/,-10.-4&/3($?3(0#:$N/$
-"#$&-"#1$#/'$&)$-"#$,7#.-10%<$,&%#$,."&&(,$3/'$'4,-14.-,$A(-#1$,-0'#/-,a$&/(4/#$3.-4?4-4#,$84-"$
71&92$,#1?#1,$-"3-$%##-$T=OG$1#B041#%#/-,$60-$31#$#3,2$-&$5#-$31&0/'<$%4/4%4@4/5$-"#41$0-4(4-2$
)&1$%3/354/5$3/'$%&/4-&14/5$,-0'#/-,a$&/(4/#$3.-4?4-2:

T=OG$"3,$3(,&$7&,#'$."3((#/5#,$-&$-"#$4/>.(3,,$0,#$&)$,-0'#/-,a$&8/$.#(($7"&/#,<$(37-&7$
.&%70-#1,<$3/'$&-"#1$=/-#1/#-$3..#,,$'#?4.#,$-&$,077&1-$(#31/4/5$3.-4?4-4#,$8"#/$,."&&(,$
.3//&-$3))&1'$-&$701."3,#$'#?4.#,$)&1$#3."$,-0'#/-:$G77(24/5$T=OG>1#B041#'$/#-8&1;$A(-#1,$
-&$3$?314#-2$&)$,-0'#/->&8/#'$'#?4.#,$4,$3$-#."/4.3($."3((#/5#$-"3-$%32$-3;#$,."&&(,$%&/-",$
&1$2#31,$-&$4%7(#%#/-:$g&8#?#1<$'4,-14.-,$,0."$3,$U(&14'3a,$b,.3%643$T&0/-2$M."&&(,$"3?#$
.1#3-#'$-#."/4.3($,&(0-4&/,$3/'$3..&%73/24/5$3..#7-36(#$0,#$7&(4.4#,$ZGjO,[$-"3-$.&%7(2$
84-"$T=OG$1#50(3-4&/,<$3((&84/5$8#6>63,#'$(#31/4/5$&/$,-0'#/-$'#?4.#,$-&$10/$&/$/#-8&1;,$
,077&1-#'$62$)#'#13($b>e3-#$)0/'4/5:

M&01.#,X$$b>e3-#$N?#1?4#8X$"--7XEE888:0/4?#1,3(,#1?4.#:&15E,(E36&0-E&?#1?4#8>71&513%:3,79

UTT$N1'#1$&/$T&%%0/4-2$G..#,,X$"--7XEE"130/)&,,:)..:5&?E#'&.,u706(4.E3--3."%3-."EUTT>+Q>``G+:7')
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Open Educational Resources
EB%#'(A<6"+$3#"&'Q%-3<16%-'SE(QT'"1%'"#'$IB31+"#+'%&%I%#+'34'
"#'$#41"-+1<6+<1%'431'&%"1#$#8)'E(Q'63I%'$#'431I-'1"#8$#8'413I'
B3A6"-+-'+3'A$8$+"&'&$=1"1$%-'+3'+%P+=33,-.'8"I%-.'"#A'63<1-%-)'
G7%2'"1%'41%%&2'"0"$&"=&%'+3'"#23#%'30%1'+7%'?%=)

(A<6"+$3#"&'318"#$L"+$3#-'-+"1+%A'I",$#8'-%&%6+%A'%A<6"+$3#"&'
I"+%1$"&-'41%%&2'"0"$&"=&%'-731+&2'"4+%1'+7%'"BB%"1"#6%'34'
+7%'?%='$#'+7%'I$AaVYee-)':<+'5RGb-'A%6$-$3#'+3'&"<#67'+7%'
EB%#@3<1-%C"1%'SE@CT'$#$+$"+$0%'+3'I",%'+7%'631%'63#+%#+'413I'
"&&'$+-'63<1-%-'"0"$&"=&%'3#&$#%'$#'Xeee'8"0%'+7%'E(Q'I30%I%#+'
"'61%A$=&%'-+"1+'S>I$+7.'XeeYT)'E+7%1'<#$0%1-$+$%-'c3$#%A'+7%'E@C'
@3#-31+$<I.'"#A'+3A"2'+7%1%'"1%'I31%'+7"#'Xee'I%I=%1-.'%"67'34'
?7$67'7"-'"81%%A'+3'I",%'"+'&%"-+'Ve'63<1-%-'"0"$&"=&%'$#'3B%#'431I)

5"#2'34'+7%-%'I"+%1$"&-'"1%'"0"$&"=&%'#3+'c<-+'+3'$#A$0$A<"&-'
%#13&&%A'$#'63<1-%-.'=<+'+3'"#23#%'?73'?"#+-'+3'<-%'+7%I)'G7%'
B3?%1'34'E(Q'$-'A%I3#-+1"+%A'=2'+7%'4"6+'+7"+'#%"1&2'7"&4'+7%'
A3?#&3"A-'34'5RGb-'EB%#@3<1-%C"1%'"1%'=2'$#A$0$A<"&'-%&4a
A$1%6+%A'&%"1#%1-.'#3+'-+<A%#+-'+",$#8'63<1-%-'431'61%A$+'S5"P?%&&.'
3#&$#%'B1%-%#+"+$3#'431'+7%'M(G;'G%67#$6"&'C31,$#8'K13<B.'XeeYT)

(d<"&&2'$IB31+"#+'+3'+7%'E(Q'I30%I%#+'?"-'+7%'%I%18%#6%'34'
+7%'@1%"+$0%'@3II3#-.'"#'318"#$L"+$3#'+7"+'A%0%&3B%A'"'-%+'34'
%"-2a+3a<-%'&$6%#-%-'?7%1%=2'$#A$0$A<"&-'31'$#-+$+<+$3#-'63<&A'
I"$#+"$#'3?#%1-7$B'34'+7%$1'61%"+$0%'B13A<6+-'?7$&%'8$0$#8'3+7%1-'
-%&%6+%A'1$87+-)'G7%-%'1$87+-'1"#8%'413I'"&&3?$#8'<-%'34'"'?31,'
$#'$+-'%P$-+$#8'431I'431'#3#63II%16$"&'B<1B3-%-'+3'+7%'1$87+'+3'
1%B<1B3-%.'1%I$P.'"#A'1%A$-+1$=<+%'431'"#2'B<1B3-%)'

*AA$+$3#"&'"A0"#6%-'$#'3<1'<#A%1-+"#A$#8'34'73?'+3'A%-$8#'833A'
E(Q'"1%'63I$#8'3<+'34'+7%'?31,'34'+7%'EB%#'J%"1#$#8'R#$+$"+$0%'
SEJRT'"+'@"1#%8$%'5%&&3#'/#$0%1-$+2)'EJR'7"-'=%%#'A%0%&3B$#8'
-+"+%a34a+7%a"1+.'7$87ad<"&$+2'3#&$#%'&%"1#$#8'%#0$13#I%#+-'+7"+'
"1%'$IB&%I%#+%A'"-'B"1+'34'63<1-%-'+"<87+'#3+'3#&2'"+'@"1#%8$%'
5%&&3#.'=<+'"&-3'"+'3+7%1'<#$0%1-$+$%-'"#A'"+'63II<#$+2'63&&%8%-)'
G7%'EJR'&%"1#$#8'-2-+%I-'"1%'-<=I$++%A'+3'1$8313<-'3#83$#8'
%0"&<"+$3#'"#A'1%F#%I%#+'"-'B"1+'34'%"67'$IB&%I%#+"+$3#)'SH31'
I31%'$#431I"+$3#'3#'EJR.'-%%'+7%'*--%--I%#+'-%6+$3#'34'+7$-'B&"#)T

G7%'!%B"1+I%#+'34'(A<6"+$3#'7"-'"'13&%'$#'-+$I<&"+$#8'+7%'
A%0%&3BI%#+'"#A'<-%'34'E(Q'$#'?"2-'+7"+'"AA1%--'B1%--$#8'
%A<6"+$3#'$--<%-)'G7%'4%A%1"&'830%1#I%#+'7"-'B13B3-%A'+3'$#0%-+'
tZe'I$&&$3#'B%1'2%"1'431'+7%'#%P+'Ve'2%"1-'$#'61%"+$#8'"#'E#&$#%'
>,$&&-'J"='+3'A%0%&3B'%P%IB&"12'#%P+a8%#%1"+$3#'$#-+1<6+$3#"&'

>F*",E*N3O00:/,!",A'($20."$'

Y&&;4/5$)&1$.&,-$,3?4/5$%#3,01#,$'014/5$3$-4%#$&)$
,#?#1#$60'5#-312$71#,,01#<$T3(4)&1/43$W&?#1/&1$
M."831@#/#55#1$3//&0/.#'$4/$_32$*QQV$-"3-$)1##$
&7#/>,&01.#$'454-3($-#9-6&&;,$)&1$"45"$,."&&($%3-"$
3/'$,.4#/.#$8&0('$6#$3?34(36(#$62$)3(($*QQV:$=/$-"#$
A1,->#?#1$,-3-#84'#$4/4-43-4?#$-&$614/5$&7#/$-#9-6&&;,$
4/-&$.(3,,1&&%,<$-#9-6&&;$'#?#(&7#1,$8#1#$4/?4-#'$
-&$,06%4-$-"#41$71&'0.-,$)&1$,-3-#$1#?4#8:$M49-##/$
,06%4,,4&/,$4/$-"#$31#3,$&)$3(5#613$==<$64&(&52E(4)#$
,.4#/.#<$.3(.0(0,<$."#%4,-12<$#31-"$,.4#/.#<$7"2,4.,<$
3/'$-145&/&%#-12$8#1#$,.10-4/4@#'$)&1$.&?#135#$
&)$-"#$1#(#?3/-$T3(4)&1/43$.&/-#/-$,-3/'31',:$!#/$
,06%4,,4&/,$8#1#$3771&?#'X$U&01$%#-$3(($1#(#?3/-$
.&/-#/-$,-3/'31',$3/'$3/&-"#1$,49$%#-$VQs$&1$%&1#:$

!"#$5&?#1/&1$#,-4%3-#'$-"3-$-"#$3?#135#$"45"$
,."&&($-#9-6&&;$.&,-,$t+QQ$3/'$-"3-$-"#$,-3-#$.&0('$
,3?#$tDQQ$%4((4&/$62$5&4/5$-&$&7#/$,&01.#$)&1$3(($
%3-"$3/'$,.4#/.#$-#9-6&&;,$)&1$4-,$*$%4((4&/$"45"$
,."&&($,-0'#/-,:$G(-"&05"$-"#$5&?#1/&1a,$3.-4&/$
83,$,-4%0(3-#'$62$-"#$/##'$-&$A/'$4//&?3-4?#$832,$
-&$,3?#$.&,-,<$4-$1#d#.-#'$3$.&/?4.-4&/$-"3-$'454-3($
%3-#143(,$31#$&)$"45"$B03(4-2$3/'$"3?#$4%7&1-3/-$
3'?3/-35#,:$!"#$5&?#1/&1$."313.-#14@#'$714/-$
-#9-6&&;,$3,$&0-'3-#'<$"#3?2<$3/'$#97#/,4?#:$P!"4,$
m'454-3($-#9-6&&;$4/4-43-4?#n$1#71#,#/-,$3/$4%7&1-3/-$
,-#7$-&831'$#%613.4/5$3$%&1#$4/-#13.-4?#$(#31/4/5$
#/?41&/%#/-$-"3-$(#?#135#,$-#."/&(&52$-&$%##-$-"#$
."3/54/5$3.3'#%4.$/##',$&)$T3(4)&1/43a,$,-0'#/-,<R$
,34'$M."831@#/#55#1:

H#.30,#$-"#2$31#$3?34(36(#$4/$'454-3($)&1%3-<$-"#$
3771&?#'$-#9-6&&;,$.3/$6#$'&8/(&3'#'$3/'$0,#'$4/$
3$?314#-2$&)$832,:$M-0'#/-,$.3/$?4#8$-"#$-#9-6&&;,$
&/$3$.&%70-#1<$60-$-"#$.&/-#/-,$.3/$3(,&$6#$
71&I#.-#'$&/$3$,.1##/<$714/-#'$."37-#1$62$."37-#1<$
&1$6&0/'$4/$-"#41$#/-41#-2:$M#?#13($&)$-"#$3771&?#'$
-#9-,$31#$&))#1#'$62$3$/&/71&A-$)&0/'3-4&/<$8"&,#$
8#6,4-#$54?#,$#'0.3-&1,$-"#$&7-4&/$-&$1#%49$&1$#'4-$
-#9-6&&;$.&%7&/#/-,$-&$%##-$-"#$/##',$&)$-"#41$
.(3,,$Z.1#3-4/5$-"#41$&8/$PU(#96&&;R[:$T3(4)&1/43a,$
-#9-6&&;$1#?4#8,$3/'$(4/;,$-&$-"#$-#9-,$-"#%,#(?#,$
.3/$6#$)&0/'$3-$"--7XEE888:.(1/:&15E)'-4E:

M;#7-4.,$7&4/-$-&$-"#$)3.-$-"3-$/&-$3(($,-0'#/-,$
"3?#$.&%70-#1,$-&$?4#8$'454-3($-#9-$&/$3/'$-"3-$
-"#$5&?#1/&1a,$4/4-43-4?#$'4'$/&-$4/.(0'#$-134/4/5$)&1$
#'0.3-&1,$4/$"&8$-&$0,#$-"#$'454-3($6&&;,$#))#.-4?#(2:$
H0-$T3(4)&1/43$4,$7(#3,#'$#/&05"$84-"$4-,$'454-3($
-#9-6&&;$4/4-43-4?#$-"3-$4-$7(3/,$-&$#9-#/'$4-$-&$&-"#1$
,06I#.-$31#3,:$N-"#1$,-3-#,<$4/.(0'4/5$r4154/43<$
U(&14'3<$3/'$=/'43/3<$31#$(30/."4/5$'454-3($-#9-6&&;$
4/4-43-4?#,$&)$-"#41$&8/:
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+33&-'"#A'1%-3<16%-'431'63II<#$+2'63&&%8%-'"#A'?31,4316%'A%0%&3BI%#+'B1381"I-)'G7%-%'
I"+%1$"&-'?$&&'=%'"0"$&"=&%'431'<-%'31'"A"B+"+$3#'?$+7'+7%'&%"-+'1%-+1$6+$0%'@1%"+$0%'@3II3#-'
&$6%#-%)'G7$-'?31,'$-'%PB%6+%A'+3'8$0%'4<1+7%1'$IB%+<-'+3'6"&&-'431'3B%#'-+"#A"1A-.'-2-+%I'
<+$&$+$%-.'"#A'63IB%+%#62a="-%A'"--%--I%#+-)'SH31'I31%'$#431I"+$3#'3#'+7%'E#&$#%'>,$&&-'
J"=.'-%%'+7%'J%"1#$#8'-%6+$3#'34'+7$-'B&"#)T

G7%'E(Q'I30%I%#+'=%8<#'$#'7$87%1'%A<6"+$3#'-73<&A'=%'I31%'
4<&&2'"A3B+%A'+713<873<+'3<1'OaV\'B<=&$6'%A<6"+$3#'-2-+%I)'H31'
%P"IB&%.'7$87ad<"&$+2'A$8$+"&'+%P+=33,-'431'-+"#A"1A'63<1-%-'-<67'
"-'"&8%=1"'6"#'=%'61%"+%A'=2'%PB%1+-'"#A'4<#A%A'=2'63#-31+$"'
"11"#8%I%#+-'"#A'+7%#'I"A%'41%%&2'"0"$&"=&%'"-'"'B<=&$6'833A)'
EB%#'+%P+=33,-'63<&A'-$8#$F6"#+&2'1%A<6%'+7%'63-+'34'%A<6"+$3#'
$#'B1$I"12'"#A'-%63#A"12'"-'?%&&'"-'7$87%1'%A<6"+$3#)'G%P+=33,-'
63#-+$+<+%'"'-$8#$F6"#+'B31+$3#'34'+7%'830%1#I%#+b-'OaVX'=<A8%+'"-'
?%&&'"-'+7%'-+<A%#+a=31#%'63-+'34'7$87%1'%A<6"+$3#)'

Next-generation computing 

G3'7%&B'=<$&A'3<+'"#'$#41"-+1<6+<1%'431'&%"1#$#8.'A$-+1$6+-'"#A'
-6733&-'-73<&A'=%8$#'"'+1"#-$+$3#'+3'+7%'#%P+'8%#%1"+$3#'34'
63IB<+$#8'-2-+%I'"167$+%6+<1%-)'*-'"'F1-+'-+%B.'A$-+1$6+-'-73<&A'
63#-$A%1'3B+$3#-'431'1%A<6$#8'+7%'#<I=%1'34'-%10%1-'+7%2'1<#'
+713<87'63#-3&$A"+$3#'<-$#8'0$1+<"&$L"+$3#)'U$1+<"&$L"+$3#'"&&3?-'"'
-$#8&%'-%10%1'+3'1<#'I<&+$B&%'"BB&$6"+$3#-'-"4%&2'"#A'1%&$"=&2.'-3'
+7"+'A$-+1$6+-'6"#'1%A<6%'+7%'#<I=%1'34'-%10%1-'3#'+7%$1'#%+?31,-'
A1"I"+$6"&&2)'Q%A<6$#8'+7%'#<I=%1'34'-%10%1-'6<+-'63-+-'"#A'I",%-'
-6733&'#%+?31,-'&%--'63IB&%P'"#A'%"-$%1'+3'I"#"8%.'?7$67'&%"A-'
+3'81%"+%1'1%&$"=$&$+2'"-'I%"-<1%A'=2'<B+$I%'"#A'"0"$&"=$&$+2)

:%23#A'-%10%1'63#-3&$A"+$3#.'-3I%'-6733&'A$-+1$6+-'"1%'I30$#8'+3'
6&3<A'63IB<+$#8.'?7$67'$#03&0%-'-7$4+$#8'413I'+7%'B136<1%I%#+'"#A'
I"$#+%#"#6%'34'-%10%1-'$#'&36"&'A"+"6%#+%1-'+3'B<167"-$#8'-34+?"1%'
"-'"'-%10$6%'S>"">T'"#A'?%='"BB&$6"+$3#-'413I'A"+"6%#+%1-'1<##$#8'
$#'+7%'6&3<A)'

@&3<A'63IB<+$#8'$-'"'6"+672'#%?'#"I%.'=<+'$+-'B1$#6$B"&'3<+63I%'
k'<+$&$+2'63IB<+$#8'k'7"-'=%%#'-3<87+'"4+%1'431'"'&3#8'+$I%)'/+$&$+2'
63IB<+$#8'$-'+7%'B"6,"8$#8'34'63IB<+$#8'1%-3<16%-'"-'"'I%+%1%A'
-%10$6%'-$I$&"1'+3'73?'B<=&$6'<+$&$+$%-'B"6,"8%'"#A'-%&&'%&%6+1$6$+2'
+713<87'3<1'#"+$3#b-'B3?%1'81$A)'C7"+'I",%-'6&3<A'63IB<+$#8'I31%'
A%-$1"=&%'"#A'B3--$=&%'$-'+7"+'?%'"1%'#%"1$#8'"#'$#l%6+$3#'B3$#+'
A1$0%#'=2'+%67#3&382'"A0"#6%-'"#A'+7%'#%%A'431'I31%'B3?%14<&'"#A'
63&&"=31"+$0%'B&"+431I-'"+'&3?%1'63-+'"#A'?$+7'"'&3?%1'%#0$13#I%#+"&'
$IB"6+'+7"#'3<1'6<11%#+'A"+"6%#+%1'63IB<+$#8'I3A%&)

70.3=,A'.0($"',<3'3*,M"$%*./$3C,A(0&#,
A0LF&3$"5,<*.%$4*/

!"#$r41-03($T&%70-4/5$Y36&13-&12$ZrTY[$3-$]&1-"$
T31&(4/3$M-3-#$j/4?#1,4-2$"3,$6##/$3$74&/##1$4/$
'#(4?#14/5$,#.01#$&/>'#%3/'$.&%70-4/5$,#1?4.#,$
)&1$#'0.3-4&/$4/,-4-0-4&/,:$rTY$83,$0,4/5$.(&0'$
.&%70-4/5$6#)&1#$-"#$-#1%$.3%#$4/-&$7&70(31$0,#X$
=-$"3,$6##/$'&4/5$1#,#31."$&/$?41-03($.&%70-4/5$
,4/.#$*QQ`$3/'$6#53/$&))#14/5$.(&0'$,#1?4.#,$$
4/$*QQD:

!"#$rTY$3.3'#%4.$.(&0'$4,$63,#'$&/$&7#/>
,&01.#$-#."/&(&52$3/'$&))#1,$4/)13,-10.-01#>3,>3>
,#1?4.#<$7(3-)&1%>3,>3>,#1?4.#<$3/'$,&)-831#>3,>
3>,#1?4.#<$4/.(0'4/5$,077&1-$&)$"45">7#1)&1%3/.#$
.&%70-4/5$,#1?4.#,:$!"#$3'?3/-35#,$&)$rTYa,$
.(&0'$.&%70-4/5$3771&3."$4/.(0'#$.&/,&(4'3-4&/$
&)$.&%70-4/5$1#,&01.#,$3/'$-#."/4.3($,077&1-$
,#1?4.#,<$'#(4?#12$&)$377(4.3-4&/,$-"3-$8&0('$6#$
'4)A.0(-$-&$4/,-3(($&/$,-0'#/-$.&%70-#1,<$3/'$-"#$
#9-#/,4&/$&)$.&%70-4/5$,#1?4.#,$-&$#'0.3-4&/$
4/,-4-0-4&/,$-"3-$&-"#184,#$8&0('$"3?#$&/(2$(4%4-#'$
-#."/&(&52$4/)13,-10.-01#,:

G,$&)$*QQV$rTY$83,$,#1?4/5$%&1#$-"3/$`Q<QQQ$
)3.0(-2$3/'$,-3)):$G$-274.3($0,#1$3..#,,#,$rTY$
-"1&05"$3$8#6$4/-#1)3.#<$5&4/5$-"1&05"$3$,#-$
&)$30-"#/-4.3-4&/$3/'$30-"&14@3-4&/$,-#7,$3/'$
-"#/$."&&,4/5$-"#$'#,41#'$;4/'$&)$.&%70-4/5$
#/?41&/%#/-$3/'$-4%#$7#14&'$)1&%$3$,#-$&)$70((>
'&8/$%#/0,:

rTY$.3/$'2/3%4.3((2$%&?#$1#,&01.#,$)1&%$&/#$
377(4.3-4&/$-&$3/&-"#1<$71&'0.4/5$4/.1#3,#'$
#)A.4#/.2$3/'$(&8#1$.&,-,:$\014/5$,#%#,-#1$
61#3;,<$)&1$#93%7(#<$8"#/$%&,-$,-0'#/-,$31#$/&-$
0,4/5$.&%70-4/5$1#,&01.#,<$-"#$,2,-#%$3,,45/,$
-"&,#$1#,&01.#,$-&$1#,#31."#1,$84-"$"#3?2$
.&%70-4/5$1#B041#%#/-,$)&1$3.-4?4-4#,$,0."$3,$
10//4/5$.&%7(#9$%&'#(,$3/'$,4%0(3-4&/,:

rTY$/&8$&))#1,$,#1?4.#,$&/$3$74(&-$63,4,$-&$,#?#/$
&-"#1$]&1-"$T31&(4/3$706(4.$0/4?#1,4-4#,<$-"#$]&1-"$
T31&(4/3$T&%%0/4-2$T&((#5#$M2,-#%<$3/'$,#?#13($
&0->&)>,-3-#$0/4?#1,4-4#,$4/.(0'4/5$-"1##$4/$=/'43:$
O&,,46(#$#9-#/,4&/$&)$-"#,#$3.3'#%4.$.(&0'$
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Software and services that can be delivered from the cloud

H$8<1%'['$&&<-+1"+%-'+7%'63IB1%7%#-$0%'#"+<1%'34'$#+%81"+%A'-34+?"1%'-%10$6%-'#%%A%A'431'XV-+'
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Figure 3: Framework for software services in a technology-empowered  
learning environment
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:%&3?'+7%'+71%%'+2B%-'34'-%10$6%-'"1%'613--a6<++$#8'$#+%81"+%A'
6"B"=$&$+$%-'+3'-<BB31+'A"+"aA1$0%#'"--%--I%#+'34'$#A$0$A<"&'
-+<A%#+-.'$#A$0$A<"&'%A<6"+31-.'"#A'+7%'1%-3<16%-'S63#+%#+T'
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Human talent and scaling expertise
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63IB<+%1'%d<$BI%#+'+7%I-%&0%-)';1381"I-'7"0%'=%%#'A%0%&3B%A'+3'I",%'+7%'+%67#$6"&'
-<BB31+'"#A'+13<=&%-733+$#8'"'&%"1#$#8'%PB%1$%#6%'431'-+<A%#+-'"-'?%&&'"-'"'63-+a-"0$#8'
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The Role of the Federal Government
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Reaching Our Goal
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"#A'63II<#$+$%-'413I'"#2?7%1%'$#'-6733&'=<$&A$#8-.'3#'+7%'-<113<#A$#8'6"IB<-.'"#A'413I'
&36"+$3#-'+713<873<+'+7%'63II<#$+2'"#A'"+'73I%)'@1$+$6"&'+3'B130$A$#8'<#$0%1-"&'"66%--'
431'&%"1#$#8'"1%'+7%'=13"A="#A'$#$+$"+$0%-'=%$#8'$#A$0$A<"&&2'"#A'c3$#+&2'I"#"8%A'=2'+7%'
H%A%1"&'@3II<#$6"+$3#-'@3II$--$3#'SH@@T.'+7%'!%B"1+I%#+'34'@3II%16%b-'M"+$3#"&'
G%&%63II<#$6"+$3#-'"#A'R#431I"+$3#'*AI$#$-+1"+$3#'SMGR*T.'"#A'+7%'!%B"1+I%#+'34'
*81$6<&+<1%b-'Q<1"&'/+$&$+$%-'>%10$6%'SQ/>T)'>6733&-'"#A'A$-+1$6+-'-73<&A'7"0%'<Ba+3aA"+%'+33&-'
431'#%+?31,'"#"&2-$-'+3'%#-<1%'"A%d<"+%'"66%--'"-'<-"8%'$#61%"-%-)

j)X'Q%63II%#A"+$3#W'(#-<1%'+7"+'%0%12'-+<A%#+'"#A'%A<6"+31'7"-'"+'&%"-+'3#%'R#+%1#%+'
"66%--'A%0$6%'"#A'-34+?"1%'"#A'1%-3<16%-'431'1%-%"167.'63II<#$6"+$3#.'I<&+$I%A$"'63#+%#+'
61%"+$3#.'"#A'63&&"=31"+$3#'431'<-%'$#'"#A'3<+'34'-6733&)

E#&2'?$+7'Xjo^'"66%--'+3'+7%'R#+%1#%+'0$"'A%0$6%-.'$#6&<A$#8'I3=$&%'A%0$6%-.'"#A'+%67#3&382a
="-%A'-34+?"1%'"#A'1%-3<16%-'6"#'?%'"67$%0%'+7%',$#A'34'%#8"8%I%#+.'-+<A%#+a6%#+%1%A'
&%"1#$#8.'"#A'"--%--I%#+-'+7"+'6"#'$IB130%'+%"67$#8'+7"+'+7$-'B&"#'B13B3-%-)'G7%'431I'34'
+7%-%'A%0$6%-.'-34+?"1%.'"#A'1%-3<16%-'I"2'31'I"2'#3+'=%'-+"#A"1A$L%A'"#A'?$&&'%03&0%'
30%1'+$I%)'R#'"AA$+$3#.'-+"+%-'"#A'A$-+1$6+-'-73<&A'"A3B+'+%67#3&38$%-'"#A'A%0%&3B'B3&$6$%-'
+3'%#"=&%'&%0%1"8$#8'+7%'+%67#3&382'+7"+'-+<A%#+-'"&1%"A2'7"0%)'G7$-'?$&&'1%d<$1%'$IB130%A'
-%6<1$+2'-2-+%I-.'I31%'$#+%&&$8%#+'F&+%1$#8'-2-+%I-'+7"+'"&&3?'=&36,$#8'"#A'%#"=&$#8'"66%--'
"+'"'I31%'81"#<&"1'&%0%&.'"#A'B%1-3##%&'6"B"=&%'34'B130$A$#8'"13<#Aa+7%a6&36,'-<BB31+'431'
-+<A%#+a'"#A'%A<6"+31a3?#%A'A%0$6%-'<-%A'431'&%"1#$#8'$#'"AA$+$3#'+3'63IB&%+%'-<BB31+'
431'A%0$6%-'3?#%A'=2'+7%'-6733&)'G7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'?31,'?$+7'A$-+1$6+-.'
-+"+%-.'"#A'+7%'B1$0"+%'-%6+31'+3'"1+$6<&"+%'%44%6+$0%'+%67#3&382'-<BB31+'I3A%&-)

j)['Q%63II%#A"+$3#W'J%0%1"8%'3B%#'%A<6"+$3#"&'1%-3<16%-'+3'B13I3+%'$##30"+$0%'"#A'
61%"+$0%'3BB31+<#$+$%-'431'"&&'&%"1#%1-'"#A'"66%&%1"+%'+7%'A%0%&3BI%#+'"#A'"A3B+$3#'34'#%?'
3B%#'+%67#3&382a="-%A'&%"1#$#8'+33&-'"#A'63<1-%-)'

G7%'0"&<%'34'3B%#'%A<6"+$3#"&'1%-3<16%-'$-'#3?'1%638#$L%A'"13<#A'+7%'?31&A.'&%"A$#8'+3'+7%'
"0"$&"=$&$+2'34'"'0"-+'"11"2'34'&%"1#$#8.'+%"67$#8.'"#A'1%-%"167'1%-3<16%-'+7"+'3<1'%A<6"+$3#'
-2-+%I'6"#'+"B'$#+3'"+'"&&'&%0%&-'"#A'$#'"&&'63#+%#+'"1%"-.'%-B%6$"&&2'>G(5)'>+"+%-'-73<&A'
1%41"I%'"#A'1%0$-%'B3&$6$%-'63#6%1#$#8'+7%'%0"&<"+$3#'"#A'-%&%6+$3#'34'$#-+1<6+$3#"&'I"+%1$"&-'
-3'+7"+'A$8$+"&'1%-3<16%-'"1%'63#-$A%1%A)'>+"+%-'-73<&A'7%&B',%%B'3B%#'%A<6"+$3#"&'1%-3<16%'
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63#+%#+'<B'+3'A"+%.'"BB13B1$"+%.'"#A'+"88%A'"6631A$#8'+3'$A%#+$F%A'63#+%#+'$#+%13B%1"=$&$+2'
-+"#A"1A-)'>+"+%-'-73<&A'B33&'1%-3<16%-'431'$A%#+$42$#8.'%0"&<"+$#8.'A%-$8#$#8.'"#A'4<1+7%1'
A%0%&3B$#8'3B%#'%A<6"+$3#"&'1%-3<16%-)'C7%#'+7%'!%B"1+I%#+'34'(A<6"+$3#'4<#A-'
+%67#3&382a="-%A'&%"1#$#8'+33&-'"#A'1%-3<16%-.'+7%2'-73<&A'8$0%'B1$31$+2'+3'=$A-'+7"+'?$&&'
B13A<6%'3B%#'1%-3<16%-.'"#A'+7%'!%B"1+I%#+'-73<&A'$A%#+$42'"#A'B13I3+%'#%?'=<-$#%--'
I3A%&-'+7"+'B130$A%'431'-<-+"$#$#8'"#A'I"$#+"$#$#8'+7%-%'1%-3<16%-)

j)j'Q%63II%#A"+$3#W':<$&A'-+"+%'"#A'&36"&'%A<6"+$3#'"8%#62'6"B"6$+2'431'%03&0$#8'"#'
$#41"-+1<6+<1%'431'&%"1#$#8)

:<$&A$#8'"#'$#41"-+1<6+<1%'431'&%"1#$#8'$-'"'4"1a1%"67$#8'B13c%6+'+7"+'?$&&'A%I"#A'63#6%1+%A'
"#A'6331A$#"+%A'%4431+)'G3'-+"1+.'A$-+1$6+-'"#A'-6733&-'-73<&A'=%8$#'"'+1"#-$+$3#'+3'+7%'#%P+'
8%#%1"+$3#'34'63IB<+$#8'-2-+%I'"167$+%6+<1%-)'G7%2'"&-3'-73<&A'63#-$A%1'I30$#8'+7%$1'
+%67#3&382'-2-+%I-'"#A'-%10$6%-'413I'$#a73<-%'A"+"6%#+%1-'+3'B134%--$3#"&&2'I"#"8%A'
A"+"6%#+%1-'$#'+7%'6&3<A'431'81%"+%1'%4F6$%#62'"#A'l%P$=$&$+2)'G3'7%&B'-+"+%-'"#A'A$-+1$6+-'I",%'
+7%-%'+1"#-$+$3#-'63-+'%44%6+$0%&2'"#A'+3'&%0%1"8%'+7%'-6"16%'7<I"#'+"&%#+'"#A'%PB%1+$-%'+7"+'
?$&&'=%'1%d<$1%A.'+7%'E4F6%'34'(A<6"+$3#"&'G%67#3&382'-73<&A'-<BB31+'"'6&%"1$#873<-%'+7"+'
I"+67%-'%PB%1+'"A0$6%'"#A'-%10$6%-'?$+7'+73-%'?73'#%%A'+7%I)

j)Z'Q%63II%#A"+$3#W'><BB31+'mI%"#$#84<&'<-%n'34'%A<6"+$3#"&'"#A'$#431I"+$3#'+%67#3&382'
$#'-+"+%-'"#A'A$-+1$6+-'=2'%-+"=&$-7$#8'A%F#$+$3#-.'83"&-.'"#A'I%+1$6-)

G7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'63#0%#%'%A<6"+$3#'"#A'+%67#3&382'%PB%1+-'+3'A%F#%'
I%"#$#84<&'<-%'34'+%67#3&382'$#'-<BB31+'34'+%"67$#8'"#A'&%"1#$#8'"#A'$IB130%A'3B%1"+$3#-)'
:<$&A$#8'3#'+7%'A%0%&3BI%#+'34'"'41"I%?31,'"#A'A%F#$+$3#-'431'I%"#$#84<&'<-%.'+7%'
!%B"1+I%#+'-73<&A'%-+"=&$-7'"#A'B<=&$-7'83"&-'"#A'I%+1$6-'431'I%"#$#84<&'<-%)'>+"+%-'
"#A'A$-+1$6+-'-73<&A'<-%'+7%-%'83"&-'+3'8<$A%'+%67#3&382'B<167"-%-)'>+"+%-'"#A'A$-+1$6+-'
-73<&A'63#-$A%1'"'B%16%#+'-%+a"-$A%'34'%A<6"+$3#'4<#A-'+3'-<BB31+'+7%'62=%1$#41"-+1<6+<1%'
431'&%"1#$#8)'*-'-+"+%'"#A'&36"&'%A<6"+$3#"&'"8%#6$%-'I30%'+3'"'I31%'$#+%81"+%A'<-%'34'
+%67#3&382.'+7%2'-73<&A'63##%6+'B&"##$#8'431'%A<6"+$3#"&'"#A'$#431I"+$3#'+%67#3&382'?$+7'+7%'
631%'4<#6+$3#-'34'6<11$6<&<I'"#A'$#-+1<6+$3#.'"--%--I%#+.'"#A'B134%--$3#"&'&%"1#$#8)'>+"+%-'
-73<&A'"--$8#'1%-B3#-$=$&$+2'431'%A<6"+$3#"&'+%67#3&382'+3'6"=$#%+a&%0%&'$#A$0$A<"&-'?73'?$&&'
B130$A%'&%"A%1-7$B'$#'%#-<1$#8'+7"+'+7%'I3-+'%4F6$%#+'"#A'%44%6+$0%'B<167"-%-'"1%'I"A%)'G7%'
4%A%1"&'830%1#I%#+'-73<&A'-<-+"$#'-<BB31+'431'+%67#3&382'<-%'+713<87'(aQ"+%'"#A'3+7%1'
I%"#-'+3'$#-<1%'+7"+'<#A%1a-%10%A'B3B<&"+$3#-'7"0%'"66%--'+3'+%67#3&382'431'&%"1#$#8)
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Productivity:  
Improving Learning Outcomes While Managing Costs

W&3(X$N01$#'0.3-4&/$,2,-#%$3-$3(($(#?#(,$84(($1#'#,45/$71&.#,,#,$3/'$,-10.-01#,$-&$-3;#$
3'?3/-35#$&)$-"#$7&8#1$&)$-#."/&(&52$-&$4%71&?#$(#31/4/5$&0-.&%#,$8"4(#$%3;4/5$%&1#$
#)A.4#/-$0,#$&)$-4%#<$%&/#2<$3/'$,-3)):

G3'1%"67'+7%';1%-$A%#+b-'83"&'34'1%8"$#$#8'8&3="&'&%"A%1-7$B'$#'63&&%8%'81"A<"+$3#'1"+%-'=2'
XeXe.'+7%'/#$+%A'>+"+%-'I<-+'$#61%"-%'+7%'B%16%#+"8%'34'6$+$L%#-'73&A$#8'63&&%8%'A%81%%-'
413I'+7%'6<11%#+'&%0%&'34'c<-+'<#A%1'jeh'+3'\eh)'G7"+'$-'"'-$L"=&%'$#61%"-%'"#A.'63#-$A%1$#8'
+7"+'63&&%8%'81"A<"+$3#'1"+%-'$#'3<1'63<#+12'7"0%'7%&A'-+%"A2'431'I31%'+7"#'+71%%'A%6"A%-'
SE(@!.'XeeY"T.'"'-$L"=&%'67"&&%#8%)

*AA'+3'+7$-'67"&&%#8%'+7%'B13c%6+$3#-'34'I3-+'-+"+%-'"#A'+7%'4%A%1"&'830%1#I%#+'34'1%A<6%A'
1%0%#<%-'431'+7%'431%-%%"=&%'4<+<1%.'"#A'$+'$-'6&%"1'+7"+'?%'?$&&'#3+'1%"67'+7$-'83"&'-$IB&2'=2'
-B%#A$#8'I31%'I3#%2'3#'%A<6"+$3#)

R#'4"6+.'30%1'+7%'&"-+'[e'2%"1-.'+7%'/#$+%A'>+"+%-'7"-'$#61%"-%A'$+-'1%"&'A3&&"1'OaVX'%A<6"+$3#'
-B%#A$#8'B%1'-+<A%#+'=2'I31%'+7"#'^eh'?$+73<+'"'63II%#-<1"+%'$IB130%I%#+'$#'3<+63I%-'
SM"+$3#"&'@%#+%1'431'(A<6"+$3#'>+"+$-+$6-.'XeeZp'Xee_T)'R#'7$87%1'%A<6"+$3#.'+<$+$3#'63-+-'"1%'
3#'+7%'1$-%.'2%+'c<-+'XVh'34'+7%'$#61%"-%A'1%0%#<%'83%-'+3'$#-+1<6+$3#'SU%AA%1.'XeejT'"#A'
-B%#A$#8'67"#8%-'7"0%'#3+'1%-<&+%A'$#'7$87%1'A%81%%'63IB&%+$3#'1"+%-'S:3<#A.'J30%#7%$I.'
]'G<1#%1.'XeeYT)

531%'I3#%2'431'%A<6"+$3#'$-'$IB31+"#+.'=<+'?%'I<-+'-B%#A'%A<6"+$3#'A3&&"1-'I31%'?$-%&2.'
-+"1+$#8'?$+7'=%$#8'6&%"1'"=3<+'+7%'&%"1#$#8'3<+63I%-'?%'%PB%6+'413I'+7%'$#0%-+I%#+-'?%'
I",%)'C%'"&-3'I<-+'&%0%1"8%'+%67#3&382'+3'B&"#.'I"#"8%.'I3#$+31.'"#A'1%B31+'-B%#A$#8'
-3'+7"+'?%'6"#'B130$A%'A%6$-$3#aI",%1-'?$+7'"'1%&$"=&%.'"66<1"+%.'"#A'63IB&%+%'0$%?'34'+7%'
F#"#6$"&'B%1431I"#6%'34'3<1'%A<6"+$3#'-2-+%I'"+'"&&'&%0%&-)'><67'0$-$=$&$+2'$-'%--%#+$"&'+3'
$IB130$#8'B13A<6+$0$+2'"#A'"663<#+"=$&$+2)

*+'+7%'-"I%'+$I%.'?%'I<-+'I",%'"'63II$+I%#+'+3'63#+$#<3<-'$IB130%I%#+'=2'63#+$#<"&&2'
I%"-<1$#8'"#A'$IB130$#8'+7%'B13A<6+$0$+2'34'3<1'%A<6"+$3#'-2-+%I'+3'I%%+'3<1'83"&-'431'
%A<6"+$3#"&'"++"$#I%#+'?$+7$#'+7%'=<A8%+-'?%'6"#'"4431A)
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The Productivity Paradox
RIB130$#8'B13A<6+$0$+2'$-'"'A"$&2'436<-'34'I3-+'*I%1$6"#'318"#$L"+$3#-'$#'"&&'-%6+31-'k'=3+7'431'
B13F+'"#A'#3#B13F+'k'"#A'%-B%6$"&&2'-3'$#'+$87+'%63#3I$6'+$I%-)'(A<6"+$3#'7"-'#3+.'73?%0%1.'
$#631B31"+%A'I"#2'34'+7%'B1"6+$6%-'3+7%1'-%6+31-'1%8<&"1&2'<-%'+3'$IB130%'B13A<6+$0$+2'"#A'
I"#"8%'63-+-.'#31'7"-'$+'&%0%1"8%A'+%67#3&382'+3'%#"=&%'31'%#7"#6%'+7%I)'C%'6"#'&%"1#'
I<67'413I'+7%'%PB%1$%#6%'$#'3+7%1'-%6+31-)

!<1$#8'+7%'VY^e-'"#A'VY_e-.'%63#3I$-+-'B<LL&%A'30%1'?7"+'+7%2'6"&&%A'+7%'mB13A<6+$0$+2'
B"1"A3P)n':<-$#%--%-'?%1%'1"B$A&2'A%B&32$#8'+%67#3&382'$#'+7%'=%&$%4'+7"+'$+'?3<&A'7%&B'
+7%I'B%1431I'=%++%1'"#A'I31%'%4F6$%#+&2)':<+'?7%#'%63#3I$-+-'&33,%A'431'7"1A'A"+"'+3'
A%I3#-+1"+%'+7"+'/)>)'%63#3I$6'3<+B<+'B%1'<#$+'34'$#0%-+I%#+'?"-'$#61%"-$#8.'+7%2'+<1#%A'<B'
%IB+2'7"#A%A)

R#'+7%'VYYe-.'%63#3I$-+-'?%1%'F#"&&2'"=&%'+3'F#A'%0$A%#6%'34'-<=-+"#+$"&'$IB130%I%#+-'$#'
B13A<6+$0$+2'1%&"+%A'+3'+%67#3&382'S:12#c3&4--3#']'D$++.'VYY_T)'G7%2'A$-630%1%A'+7"+'?7%#'
=<-$#%--%-'F1-+'$#+13A<6%A'+%67#3&382.'+7%2'+%#A%A'+3'<-%'$+'+3'"<+3I"+%'%P$-+$#8'B136%--%-'
"#A'B136%A<1%-.'?$+73<+'1%8"1A'+3'?7%+7%1'+7%2'I$87+'=%'l"?%A'31'$#%4F6$%#+)'><67'<-%-'
I"2'7"0%'7"A'-3I%'=%#%F+'$#'+%1I-'34'"66<1"62'31'-B%%A.'=<+'+7%'63-+'"#A'63IB&%P$+2'34'
"6d<$1$#8'+%67#3&382.'$IB&%I%#+$#8'$+.'"#A'+1"$#$#8'-+"44'$#'$+-'<-%'4"1'3<+?%$87%A''
$+-'63#+1$=<+$3#-)

J"+%1'-+$&&.'$#'+7%'Xeee-.'%63#3I$-+-'63#6&<A%A'+7"+'A1"I"+$6'$IB130%I%#+-'$#'B13A<6+$0$+2'
?%1%'+7%'1%-<&+'34'-+1<6+<1"&'$##30"+$3#-'"#A'"'+7313<87'1%A%-$8#'34'=<-$#%--'B136%--%-'
I"A%'B3--$=&%'=2'+%67#3&382'S:&"6,']'J2#67.'Xee[T)

C7"+'%A<6"+$3#'6"#'&%"1#'413I'+7%'%PB%1$%#6%'34'=<-$#%--'$-'+7"+'?%'#%%A'+3'I",%'
+7%'4<#A"I%#+"&'-+1<6+<1"&'67"#8%-'+7"+'+%67#3&382'%#"=&%-'$4'?%'"1%'+3'-%%'A1"I"+$6'
$IB130%I%#+-'$#'B13A<6+$0$+2)'*-'?%'A3'-3.'?%'-73<&A'1%638#$L%'+7"+'"&+73<87'+7%'
4<#A"I%#+"&'B<1B3-%'34'3<1'B<=&$6'%A<6"+$3#'-2-+%I'$-'+7%'-"I%.'+7%'13&%-'"#A'B136%--%-'
34'-6733&-.'%A<6"+31-.'"#A'+7%'-2-+%I'$+-%&4'-73<&A'67"#8%'+3'1%l%6+'+7%'+$I%-'?%'&$0%'$#'
"#A'3<1'83"&-'"-'"'?31&A'&%"A%1)'><67'1%+7$#,$#8'"BB&$%-'#3+'c<-+'+3'&%"1#$#8.'"--%--I%#+.'
"#A'+%"67$#8'B136%--%-.'=<+'"&-3'+3'+7%'$#41"-+1<6+<1%'"#A'3B%1"+$3#"&'"#A'F#"#6$"&'-$A%-'34'
1<##$#8'-6733&-'"#A'-6733&'-2-+%I-)

Q%A%-$8#$#8'%A<6"+$3#'$#'*I%1$6"'431'$IB130%A'B13A<6+$0$+2'$-'"'63IB&%P'67"&&%#8%'+7"+'?$&&'
1%d<$1%'"&&'Ze'-+"+%-.'+7%'+73<-"#A-'34'A$-+1$6+-'"#A'-6733&-'"613--'+7%'63<#+12.'+7%'4%A%1"&'
830%1#I%#+.'"#A'3+7%1'%A<6"+$3#'-+",%73&A%1-'$#'+7%'B<=&$6'"#A'B1$0"+%'-%6+31'63I$#8'
+38%+7%1'+3'A%-$8#'"#A'$IB&%I%#+'-3&<+$3#-)'R+'$-'"'67"&&%#8%'431'%A<6"+31-'k'&%"A%1-.'
+%"67%1-.'"#A'B3&$62I",%1-'63II$++%A'+3'&%"1#$#8'k'"-'?%&&'"-'+%67#3&38$-+-.'"#A'$A%"&&2'
%A<6"+$3#'&%"A%1-'"#A'+%67#3&382'%PB%1+-'?$&&'63I%'+38%+7%1'+3'&%"A'+7%'%4431+)

*#'"BB13B1$"+%'13&%'431'+7%'!%B"1+I%#+'34'(A<6"+$3#'$-'+3'$A%#+$42'-+1"+%8$%-'431'$IB130$#8'
B13A<6+$0$+2'$#'%A<6"+$3#'"#A'+3'?31,'?$+7'-+"+%-'"#A'A$-+1$6+-'+3'$#61%"-%'+7%$1'6"B"6$+2'
+3'$IB&%I%#+'+7%I)'G7$-'-73<&A'$#6&<A%'%#63<1"8$#8'67"#8%-'+3'B1"6+$6%-.'B3&$6$%-.'"#A'
1%8<&"+$3#-'+7"+'B1%0%#+'31'$#7$=$+'%A<6"+$3#'413I'<-$#8'+%67#3&382'+3'$IB130%'B13A<6+$0$+2)'
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Embracing Continuous Improvement
G7%'<#A%1&2$#8'B1$#6$B&%'34'63#+$#<3<-'$IB130%I%#+'$-'+7"+'?%'"1%'<#&$,%&2'+3'$IB130%'
&%"1#$#8'3<+63I%-'"#A'B13A<6+$0$+2'<#+$&'?%'A%F#%'"#A'-+"1+'I%"-<1$#8'+7%I)'G7$-'-+"1+-'?$+7'
$A%#+$42$#8'?7"+'?%'-%%,'$#'&%"1#$#8'3<+63I%-)'R+'"&-3'1%d<$1%-'8%++$#8'"'7"#A&%'3#'+7%'63-+-'
"--36$"+%A'?$+7'63IB3#%#+-'34'3<1'%A<6"+$3#'-2-+%I'"#A'?$+7'$#A$0$A<"&'1%-3<16%-'"#A'
"6+$0$+$%-.'-3'+7"+'+7%'1"+$3'34'3<+63I%-'+3'63-+-'6"#'=%'+1"6,%A'30%1'+$I%)

G7$-'B&"#'A%03+%-'63#-$A%1"=&%'-B"6%'+3'+7%'&%"1#$#8'3<+63I%-'?%'-%%,'"#A'I%"-<1$#8'
?7"+'I"++%1-)'C%'"&-3'I<-+'63#-$A%1'B1"8I"+$6'3<+63I%-'-<67'"-'-<66%--4<&'7$87'-6733&'
81"A<"+$3#.'1%"A$#%--'431'B3-+-%63#A"12'%A<6"+$3#.'"#A'63&&%8%'A%81%%'63IB&%+$3#)

*-'?%'%-+"=&$-7'#%?'"#A'I31%'63IB&%+%'I%"-<1%-'34'&%"1#$#8'"#A'B1"8I"+$6'3<+63I%-.'
73?%0%1.'d<"&$+2'I"++%1-)'*'-+<A%#+'?73'-<66%--4<&&2'63IB&%+%-'"&8%=1"'$#'3#%'7$87'
-6733&'I"2'&%"1#'I31%.'=%'=%++%1'B1%B"1%A'431'63&&%8%a&%0%&'I"+7%I"+$6-.'"#A'=%'I31%'
$#-B$1%A'+3'B<1-<%'"'6"1%%1'$#'I"+7%I"+$6-'+7"#'"'-+<A%#+'?73'-<66%--4<&&2'63IB&%+%-'
"&8%=1"'"+'"#3+7%1'7$87'-6733&)'(0%#'$4'?%'6"##3+'"66<1"+%&2'I%"-<1%'31'%"-$&2'1%I%A2'
+7%-%'d<"&$+"+$0%'A$44%1%#6%-.'?%'I<-+'63#-$A%1'+7%I'"-'?%'A%+%1I$#%'?7"+'+3'I%"-<1%'431'
63#+$#<3<-'$IB130%I%#+)

Measuring and managing costs

G7%'/#$+%A'>+"+%-'-B%#A-'"#'"0%1"8%'34'"=3<+'tVe.eee'B%1'-+<A%#+'B%1'2%"1'3#'OaVX'
%A<6"+$3#)':<+'431'+33'I"#2'%A<6"+$3#'&%"A%1-'"#A'A%6$-$3#aI",%1-.'0$-$=$&$+2'$#+3'+7%'
63-+-'34'-B%6$F6'-%10$6%-'3<1'%A<6"+$3#'-2-+%I'A%&$0%1-'+3'-+<A%#+-'$-'#3#%P$-+%#+)'G7$-'$-'
=%6"<-%'%A<6"+$3#'"663<#+$#8'"#A'1%B31+$#8'+2B$6"&&2'"1%'A3#%'"613--'&"18%'B1381"I-'"#A'
=13"A'6"+%831$%-'-<67'"-'$#-+1<6+$3#'31'$#-+1<6+$3#"&'-<BB31+)'G7%-%'"663<#+$#8'B1"6+$6%-'
"1%'$#-<4F6$%#+'431'+1"6,$#8.'=%#67I"1,$#8.'"#A'"#"&2L$#8'+7%'63-+-'34'0"1$3<-'-%10$6%-'
$#A$0$A<"&&2'31'63IB"1%A'?$+7'3#%'"#3+7%1'k'"&&'34'?7$67'"1%'%--%#+$"&'+3'I",$#8'A%6$-$3#-'
+7"+'&%"A'+3'=%++%1'3<+63I%-'"#A'B13A<6+$0$+2)

*'=%++%1'"BB13"67'+3'"663<#+$#8'431'+7%-%'B<1B3-%-'$-'63-+'"663<#+$#8.'?7$67'436<-%-'3#'
1%631A$#8.'+1"6,$#8.'"#A'1%B31+$#8'63-+-'"--36$"+%A'?$+7'-B%6$F6'4<#6+$3#-'31'-%10$6%-)'@3-+'
"663<#+$#8'6"#'B130$A%'"'63IB&%+%'B$6+<1%'34'"6+<"&'63-+-'+3A"2'"#A'"&-3'-%10%'"-'+7%'
="-$-'431'B13c%6+$#8'63-+-'$#'+7%'4<+<1%)'*-'B"1+'34'"'63II$+I%#+'+3'63#+$#<3<-'$IB130%I%#+.'
-+"+%-'"#A'A$-+1$6+-'-73<&A'"A3B+'63II3#'63-+'"663<#+$#8'-+"#A"1A-'431'=%#67I"1,$#8'"#A'
"#"&2L$#8'63-+-)'

Using data in decision-making

*#'%--%#+$"&'63IB3#%#+'34'63#+$#<3<-'$IB130%I%#+'$-'I",$#8'A%6$-$3#-'="-%A'3#'A"+".'
?7$67'?$&&'1%d<$1%'4<#A"I%#+"&'67"#8%-'$#'73?'?%'63&&%6+'"#A'<-%'A"+"'"#A'$#'+7%'B136%--%-'
?%'6<11%#+&2'<-%'431'A%6$-$3#aI",$#8)
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H31'I"#2'2%"1-.'-6733&'A$-+1$6+-'7"0%'=%%#'A%0%&3B$#8'"#A'<-$#8'I<&+$B&%'A"+"'-2-+%I-'431'
A$44%1%#+'B<1B3-%-)'*-'"'1%-<&+.'I"#2'A$-+1$6+-'+3A"2'7"0%'-%B"1"+%'-2-+%I-'431'F#"#6%'A"+".'
B%1-3##%&'A"+".'1%d<$1%A'"663<#+"=$&$+2'$#431I"+$3#'431'-B%6$"&'%A<6"+$3#'-+<A%#+-.'-6733&'
&<#67'A"+".'%#13&&I%#+'"#A'"++%#A"#6%.'"#A'"--%--I%#+'A"+")'D$-+31$6"&&2.'&$#,$#8'+38%+7%1'
A"+"'413I'+7%-%'A$44%1%#+'-2-+%I-'?"-'6<I=%1-3I%'31'$IB3--$=&%)'9<-+'3#%'%P"IB&%'34'"'
#%"1&2'$IB3--$=&%'+"-,'$#'I3-+'A$-+1$6+-'+3A"2'$-'6"&6<&"+$#8'+7%'"0%1"8%'-%#$31$+2'34'%A<6"+31-'
+%"67$#8'-+<A%#+-'?73'"1%'$#'41%%'31'1%A<6%AaB1$6%'&<#67'B1381"I-'0%1-<-'+7%'"0%1"8%'
-%#$31$+2'34'%A<6"+31-'34'3+7%1'-+<A%#+-'k'"#'$IB31+"#+'I%"-<1%'?7%#'+12$#8'+3'B130$A%'
%d<$+"=&%'"66%--'+3'%44%6+$0%'+%"67$#8)

*A0"#6%-'$#'+%67#3&382'"#A'"'1%6%#+'B3&$62'%IB7"-$-'3#'<-$#8'A"+"'$#'A%6$-$3#aI",$#8'
7"0%'1%-<&+%A'$#'I<67'$IB130%A'A"+"'$#'I"#2'A$-+1$6+-)'>+$&&.'?7$&%'"&I3-+'"&&'A$-+1$6+-'7"0%'
%&%6+13#$6'"66%--'+3'A"+"'-<67'"-'-+<A%#+'A%I381"B7$6-.'"++%#A"#6%.'81"A%-'"#A'+%-+'
-631%-.'&%--'+7"#'7"&4'7"0%'+7%'"=$&$+2'+3'63I=$#%'A"+"'413I'A$44%1%#+'+2B%-'34'-2-+%I-'+3'
=%'"=&%'+3'&$#,'-+<A%#+'3<+63I%'A"+"'+3'A"+"'"=3<+'-B%6$F6'$#-+1<6+$3#"&'B1381"I-.'+%"67%1'
67"1"6+%1$-+$6-.'31'-6733&'F#"#6%-'SK1"2']'J%?$-.'XeeYp'/)>)'!%B"1+I%#+'34'(A<6"+$3#.'
XeVeT)'@3I=$#$#8'A"+"'413I'+7%-%'A$44%1%#+'+2B%-'34'-2-+%I-'?$&&'1%d<$1%'"+'"'I$#$I<I'
+7%'A%0%&3BI%#+'"#A'<-%'34'63#+%#+.'-+<A%#+'&%"1#$#8.'"#A'F#"#6$"&'A"+"'$#+%13B%1"=$&$+2'
-+"#A"1A-)'E0%1'+$I%.'$+'?$&&'1%d<$1%'A%-$8#$#8.'A%0%&3B$#8.'"#A'"A3B+$#8'$#+%81"+%A'-2-+%I-'
431'63&&%6+$#8'+7%'63IB&%P'431I-'34'A"+"'?%'#%%A'"#A'431'A%1$0$#8'I%"#$#84<&'$#+%1B1%+"+$3#-'
1%&"+$0%'+3'?7"+'?%'?"#+'+3'I%"-<1%)

R#'"AA$+$3#'+3'41"8I%#+%A'A"+"'-2-+%I-.'+7%'-$&3-'61%"+%A'=2'4<#A$#8'B1381"I-.'+1"A$+$3#.'"#A'
$#+%1%-+'813<B-'B1%-%#+'"'I"c31'="11$%1'+3'$IB130$#8'+7%'B13A<6+$0$+2'34'3<1'%A<6"+$3#'-2-+%I)'
C7%#'+73-%'1%-B3#-$=&%'431'"'8$0%#'4<#6+$3#'"1%'$-3&"+%A'413I'3+7%1-'?$+7$#'+7%'-"I%'
318"#$L"+$3#.'+7%2'+%#A'+3'A%0%&3B'B1"6+$6%-'"#A'B136%A<1%-'+7"+'"1%'3B+$I"&'3#&2'413I'+7%$1'
3?#'B%1-B%6+$0%)'R#'"AA$+$3#.'A%6$-$3#-'I"A%'$#'3#%'B31+$3#'34'"#'318"#$L"+$3#'I"2'61%"+%'
+%#-$3#'?$+7'A%6$-$3#-'I"A%'$#'"#3+7%1)

G3'%#-<1%'=%++%1'"&$8#I%#+'$#'A%6$-$3#aI",$#8.'-+"+%-'"#A'A$-+1$6+-'-73<&A'A%0%&3B'B136%--a
1%A%-$8#'+%"I-'+7"+'6<+'"613--'4<#6+$3#-'"#A'43&&3?'+7%'B136%--'1"+7%1'+7"#'&33,$#8'"+'?31,'
l3?'3#&2'?$+7$#'"'8$0%#'34F6%'S@3>M.'XeeYT)'G3'I",%'B1381%--'+3?"1A'+7$-'83"&.'+%67#3&382'
-<BB31+'"#A'A%6$-$3#aI",$#8'$#'+7%'"1%"-'34'6<11$6<&<I.'$#-+1<6+$3#.'"#A'"--%--I%#+'-73<&A'
=%'I31%'+$87+&2'$#+%81"+%A'+7"#'+7%2'"1%'"+'B1%-%#+)

R#'"AA$+$3#.'4%A%1"&'"#A'-+"+%'B3&$6$%-'"#A'1%8<&"+$3#-'-73<&A'=%'1%0$%?%A'+3'$A%#+$42'"#A'1%I30%'
="11$%1-'+3'I31%'%4F6$%#+'<-%'34'1%-3<16%-'?$+7$#'-6733&-'"#A'A$-+1$6+-)';3&$6$%-'"&-3'-73<&A'=%'
1%0$%?%A'+3'1%I30%'B1"6+$6%-'+7"+',%%B'+%67#3&382'4<#6+$3#-'$-3&"+%A'413I'+7%'4<#6+$3#-'34'
+%"67$#8.'&%"1#$#8.'"#A'"--%--I%#+)'G7%-%'$#6&<A%'-%B"1"+%'4<#A$#8'-+1%"I-'"#A'1%-+1$6+$3#-'3#'
+7%'<-%'34'4<#A-'+7"+'1%$#4316%'+7%'$-3&"+$3#'34'+7%'%A<6"+$3#"&'+%67#3&382'4<#6+$3#)'

531%30%1.'-+"+%-'6"#'7%&B'+7%$1'A$-+1$6+-'$#61%"-%'B13A<6+$0$+2'=2'B13I3+$#8'B136%--'1%A%-$8#'
"#A'63#-3&$A"+$3#'34'+%67#3&382'"#A'-%10$6%-.'%0"&<"+$#8'$##30"+$0%'I3A%&-'<-%A'=2'A$-+1$6+-'
31'1%8$3#"&'%A<6"+$3#'-%10$6%'<#$+-'?$+7$#'+7%$1'-+"+%.'"#A'B130$A$#8'+%67#$6"&'"--$-+"#6%'
"13<#A'-<66%--4<&'I3A%&-'+7"+'$IB130%'3<+63I%-'"#A'"67$%0%'%4F6$%#6$%-)
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Employing iterative design and development

*-'?%'+",%'"6+$3#'+3'$IB130%'B13A<6+$0$+2'$#'%A<6"+$3#.'?%'I<-+'1%-B%6+'+7%'63IB&%P$+2'
34'3<1'-2-+%I'"#A'$#0%-+'+7%'%4431+'#%%A%A'+3'%0"&<"+%'%A<6"+$3#"&'B1"6+$6%-'$#'A$44%1%#+'
63#+%P+-'30%1'+$I%)'Q"+7%1'+7"#'%PB%6+$#8'+3'F#A'"#'$A%"&'+<1#,%2'"BB13"67.'-+"+%-'"#A'
A$-+1$6+-'-73<&A'A%F#%.'+%-+.'"#A'1%F#%'#%?'$A%"-'3#'"'+1$"&'="-$-'"#A'I%"-<1%'=3+7'73?'+7%2'
"1%'$IB&%I%#+%A'"#A'+7%$1'1%-<&+-)'M%?'%A<6"+$3#"&'B1"6+$6%-'-73<&A'=%'"A3B+%A'?$+7'+7%'
%PB%6+"+$3#'+7"+'+7%1%'?$&&'=%'I<&+$B&%'626&%-'34'$IB&%I%#+"+$3#'"#A'1%F#%I%#+)'>+"+%-'"#A'
A$-+1$6+-'-73<&A'"&-3'B"1+#%1'?$+7'%"67'3+7%1'3#'B$&3+-'"#A'B1381"I-'+3'&%0%1"8%'1%-3<16%-'
"#A'-6"&%'<B'+7%'=%-+'$A%"-)

Reorganizing teaching and learning

C%'7"0%'&3#8',#3?#'+7"+'?7"+%0%1'$+'$-'?%'"1%'+12$#8'+3'+%"67.'?7%+7%1'A1"?$#8'31'd<"#+<I'
I%67"#$6-.'$#A$0$A<"&'-+<A%#+-'?$&&'0"12'$#'73?'I<67'+7%2',#3?'"&1%"A2.'73?'+7%2'&$,%'+3'
&%"1#.'"#A'+7%'-B%%A'"+'?7$67'+7%2'6"#'&%"1#'I31%)'R#'"'+$I%'?7%#'?%'7"0%'+7%'6"B"=$&$+2'34'
-<BB31+$#8'&%"1#$#8'Xjo^'"#A'B%1-3#"&$L$#8'+7%'?"2'"'-+<A%#+'$#+%1"6+-'?$+7'A$8$+"&'63#+%#+.'
$+'#3'&3#8%1'I",%-'-%#-%'+3'8$0%'%0%12'V[a2%"1a3&A'+7%'-"I%'-%+'34'jZaI$#<+%'*I%1$6"#'
7$-+312'&%--3#-)

D3?'I<67'63<&A'?%'-"0%'$4'-+<A%#+-'?73'?%1%'1%"A2'"#A'$#+%1%-+%A'$#'I30$#8'"7%"A'$#'
+7%$1'-+<A$%-'?%1%'"&&3?%A'+3'A3'-3'$#-+%"A'34'I"1,$#8'+$I%'<#+$&'+7%$1'6&"--I"+%-'6"+67'<Bq'
D3?'I<67'I31%'%4F6$%#+'?3<&A'3<1'-2-+%I'=%'$4'-+<A%#+-'?73'#%%A'%P+1"'-<BB31+'$#'1%"A$#8'
63IB1%7%#-$3#'-+1"+%8$%-'7"A'+7"+'-<BB31+'"+'+7%$1'F#8%1+$B-'?7%#%0%1'+7%2'?%1%'1%"A$#8'
$#'+7%'63#+%#+'"1%"-q'D3?'I"#2'I31%'-+<A%#+-'?3<&A'B"--'+7%$1'63<1-%-'"#A'#3+'7"0%'+3'
1%B%"+'+7%Iq'G7%-%'"1%'%--%#+$"&'d<%-+$3#-'?%'I<-+'"-,'"-'?%'1%A%-$8#'%A<6"+$3#.'"#A'$+'
?$&&'1%d<$1%'1%+7$#,$#8'="-$6'"--<IB+$3#-'"=3<+'73?'3<1'%A<6"+$3#'-2-+%I'I%%+-'3<1'83"&-)

E#%'34'+7%'I3-+'="-$6'"--<IB+$3#-'$#'3<1'%A<6"+$3#'-2-+%I'$-'+$I%a="-%A'31'm-%"+a+$I%n'
I%"-<1%-'34'%A<6"+$3#"&'"++"$#I%#+)'G7%-%'I%"-<1%-'?%1%'61%"+%A'$#'+7%'&"+%'V_ee-'"#A'
%"1&2'VYee-'+3'-I33+7'+1"#-$+$3#-'413I'OaVX'$#+3'7$87%1'%A<6"+$3#'=2'+1"#-&"+$#8'7$87'-6733&'
?31,'+3'63&&%8%'"AI$--$3#-'34F6%-'S>7%AA.'Xee[T'"#A'I"A%'+7%$1'?"2'$#+3'7$87%1'%A<6"+$3#'
?7%#'$#-+$+<+$3#-'=%8"#'I30$#8'"?"2'413I'-+"#A"1A$L%A'6<11$6<&")

G$I%a="-%A'I%"-<1%-'?%1%'"BB13B1$"+%'$#'+7%$1'A"2.'=<+'+7%2'"1%'#3+'#3?'?7%#'?%'
,#3?'I31%'"=3<+'73?'B%3B&%'&%"1#'"#A'?%'7"0%'"66%--'+3'+%67#3&382'+7"+'6"#'7%&B'<-'
"663II3A"+%'A$44%1%#+'-+2&%-'"#A'B"6%-'34'&%"1#$#8)'*-'?%'I30%'+3'3#&$#%'&%"1#$#8'"#A'
&%"1#$#8'+7"+'63I=$#%-'6&"--133I'"#A'3#&$#%'&%"1#$#8.'+$I%a="-%A'I%"-<1%-'?$&&'$#61%"-$#8&2'
41<-+1"+%'3<1'"++%IB+-'+3'B130$A%'&%"1#$#8'%PB%1$%#6%-'+7"+'&%"A'+3'"67$%0%I%#+'"#A'+7%'
B<1-<$+'34'B3-+-%63#A"12'%A<6"+$3#'+7"+'3<1'I3A%1#'?31&A'1%d<$1%-)

*#3+7%1'="-$6'"--<IB+$3#'$-'+7%'$#l%P$=&%'?"2'?%'318"#$L%'-+<A%#+-'$#+3'"8%aA%+%1I$#%A'
813<B-.'-+1<6+<1%'-%B"1"+%'"6"A%I$6'A$-6$B&$#%-.'318"#$L%'&%"1#$#8'$#+3'6&"--%-'34'13<87&2'
%d<"&'-$L%'?$+7'"&&'+7%'-+<A%#+-'$#'"'B"1+$6<&"1'6&"--'1%6%$0$#8'+7%'-"I%'63#+%#+'"+'+7%'-"I%'
B"6%.'"#A',%%B'+7%-%'813<B-'$#'B&"6%'"&&'2%"1)
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G7%'&"-+'A%6"A%'7"-'-%%#'+7%'%I%18%#6%'34'-3I%'1"A$6"&&2'
1%A%-$8#%A'-6733&-.'A%I3#-+1"+$#8'+7%'1"#8%'34'B3--$=$&$+$%-'
431'-+1<6+<1$#8'%A<6"+$3#)'H31'%P"IB&%.'318"#$L$#8'%A<6"+$3#'
"13<#A'+7%'A%I3#-+1"+$3#'34'63IB%+%#6%'1"+7%1'+7"#'-%"+'+$I%'
3B%#-'<B'"'?$A%'1"#8%'34'B3--$=$&$+$%-)'G7%'F1-+'-6733&'A$-+1$6+'
+3'?$#'+7%':"&A1$8%'v<"&$+2'*?"1A.'@7<8"67'>6733&'!$-+1$6+'
$#'*&"-,".'"67$%0%A'1%I"1,"=&%'8"$#-'$#'-+<A%#+'3<+63I%-'
"4+%1'I3=$&$L$#8'$+-'63II<#$+2'+3'$A%#+$42'+7%'63IB%+%#6$%-'
$+'?"#+%A'+3'-%%'$#'7$87'-6733&'81"A<"+%-'"#A'-7$4+$#8'+3'"'
B%1431I"#6%a="-%A'-2-+%I'$#'?7$67'A$B&3I"-'?%1%'"?"1A%A'
3#'+7%'="-$-'34'B%1431I"#6%'3#'+7%'A$-+1$6+b-'"--%--I%#+'34'
+73-%'63IB%+%#6$%-'SMR>G.':"&A1$8%.'XeeVT)'>$#6%'+7"+'+$I%.'
VZ'A$-+1$6+-'"#A'Xee'-6733&-'7"0%'-$8#%A'<B'+3'1%B&$6"+%'+7$-'
-2-+%I$6'1%431I'S1%$#0%#+$#8-6733&-)318T)

M%?'D"IB-7$1%'$-'#3?'I30$#8'+3'"'63IB%+%#62a="-%A'
"BB13"67'+3'-%63#A"12'%A<6"+$3#'"613--'+7%'%#+$1%'-+"+%)'
G7%'-+"+%b-'830%1#31'"-,%A'7$-'-6733&'=3"1A'+3'63I%'<B'?$+7'
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Extending learning time
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7"-'?31,%A'-3'?%&&'+7"+'+7%'A$-+1$6+'$-'A%0%&3B$#8'"'B&"#'+7"+'?$&&'"&&3?'-+<A%#+-'+3'-+"2'$#'7$87'
-6733&'?7$&%'?31,$#8'=2'"++%#A$#8'6&"--'$#'+7%$1'=1$6,a"#AaI31+"1'-6733&'431'43<1'73<1-'"'A"2'
"#A'+",$#8'+7%$1'3+7%1'+?3'63<1-%-'3#&$#%'"+'+7%$1'63#0%#$%#6%)'

*#3+7%1'%P"IB&%'$-'B130$A%A'=2'G"11"#+'D$87'>6733&'$#'*&"="I")'G"11"#+'-+<A%#+-'"1%'
+",$#8'"A0"#+"8%'34'*@@(>>.'+7%'-+"+%b-'3#&$#%'&%"1#$#8'B1381"I.'+3'+",%'63<1-%-'=%431%'
31'"4+%1'-6733&'31'$#'+7%'-<II%1'$#'31A%1'+3'1%630%1'61%A$+-'431'63<1-%-'+7%2'7"0%'4"$&%A'31'+3'
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81"A<"+%'%"1&$%1)'G7%'-6733&b-'B1$#6$B"&'=%&$%0%-'+7"+'*@@(>>'
7"-'=%%#'"'-$8#$F6"#+'4"6+31'$#'1"$-$#8'7%1'-6733&b-'81"A<"+$3#'
1"+%'413I'\\h'$#'Xee\'+3'_eh'$#'Xee_)'Q%-%"167'63#A<6+%A'
$#'+7%'-+"+%'34'C"-7$#8+3#'7"-'63#6&<A%A'-$I$&"1&2'+7"+'3#&$#%'
61%A$+'1%630%12'6"#'7%&B'$#61%"-%'81"A<"+$3#'1"+%-'S:",%1'%+'
"&).'Xee\T)

Moving to Meaningful Use
@<11%#+'A"+"'3#'+7%'<-%'34'%A<6"+$3#"&'"#A'$#431I"+$3#'
+%67#3&382'$#'3<1'-2-+%I'63#-$-+-'34'1%631A-'34'B<167"-%-'
"#A'#<I=%1-'34'63IB<+%1-'"#A'R#+%1#%+'63##%6+$3#-)'U%12'
&$++&%'$#431I"+$3#'3#'73?'+%67#3&382'$-'"6+<"&&2'<-%A'+3'
-<BB31+'+%"67$#8.'&%"1#$#8.'"#A'"--%--I%#+'$-'63&&%6+%A'"#A'
63II<#$6"+%A'-2-+%I"+$6"&&2)'E#&2'=2'-7$4+$#8'3<1'436<-'+3'
63&&%6+$#8'A"+"'3#'73?'"#A'?7%#'+%67#3&382'$-'<-%A'?$&&'?%'=%'
"=&%'A%+%1I$#%'+7%'A$44%1%#6%'$+'I",%-'"#A'<-%'+7"+',#3?&%A8%'
+3'$IB130%'&%"1#$#8'3<+63I%-'"#A'+7%'B13A<6+$0$+2'34'3<1'
%A<6"+$3#'-2-+%I)

G3'"66%&%1"+%'+7%'+1"#-$+$3#'+3'63&&%6+$#8'"#A'<-$#8'+7$-'+2B%'
34'A"+".'+7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'$#$+$"+%'?31,'
3#'A%0%&3B$#8'"'63#6%B+<"&'41"I%?31,'"#A'A%F#$+$3#-'431'
I%"#$#84<&'<-%'34'+%67#3&382'$#'%A<6"+$3#)'@&"1$+2'"=3<+'
?7"+'63#-+$+<+%-'I%"#$#84<&'<-%'$-'"'#%6%--"12'B1%6<1-31'
431'%-+"=&$-7$#8'83"&-'"#A'B1381%--'I%+1$6-'431'+7%'<-%'34'
+%67#3&382'$#'%A<6"+$3#)'

TNF'"#$"5,>FF0.3&"$3$*/,E=.0&5=,G(*"#*#,6*'."$"5

J3((#'$Y3;#$T&/,&(4'3-#'$M."&&($\4,-14.-$4/$N3;(3/'$
T&0/-2<$_4."453/<$4,$-01/4/5$-&$&/(4/#$(#31/4/5$-&$&))#1$
,-0'#/-,$3$84'#1$13/5#$&)$#'0.3-4&/3($&77&1-0/4-4#,$?#12$
.&,->#))#.-4?#(2:

=/$*QQc<$J3((#'$Y3;#$6#53/$&))#14/5$4-,$,0%%#1$,."&&($
.1#'4-$1#.&?#12$.(3,,#,$&/(4/#:$!"#$'4,-14.-$#/(4,-#'$
-"#$"#(7$&)$4-,$-#3."#1,$-&$1#?4#8$?314&0,$&))#14/5,$3/'$
,#(#.-#'$3/$&/(4/#$(#31/4/5$71&?4'#1$8"&,#$.0114.0(0%$
83,$.&%73136(#$-&$-"3-$&)$'4,-14.-$.&01,#,:$J3((#'$Y3;#$
#/1&((#'$`QQ$,-0'#/-,$4/$-"#,#$&/(4/#$.&01,#,$3/'$3(,&$
71&?4'#'$)3.#>-&>)3.#$%##-4/5,$84-"$'4,-14.-$-#3."#1,$
-84.#$3$8##;$-&$"#(7$,-0'#/-,$84-"$.&01,#$%3-#143($3/'$
-13.;$-"#41$71&51#,,:$!"4,$6(#/'#'$,-13-#52$(&8#1#'$-"#$
'4,-14.-a,$.&,-,$&)$71&?4'4/5$#3."$,0%%#1$,."&&($.&01,#$
62$/#31(2$fQs<$1#'0.4/5$-"#$.&,-$7#1$,-0'#/-$)1&%$t+VD$
-&$36&0-$t+Q*:

=/,741#'$62$-"4,$,0..#,,$3/'$,-0'#/-,a$7&,4-4?#$
#97#14#/.#,$84-"$&/(4/#$(#31/4/5<$J3((#'$Y3;#$7(3/,$
-&$6#54/$3((&84/5$"45"$,."&&($,-0'#/-,$-&$-3;#$6&-"$
&/(4/#$3/'$.(3,,1&&%>63,#'$.&01,#,$'014/5$-"#$,."&&($
2#31:$M-0'#/-,$84(($.&/-4/0#$-&$3--#/'$,."&&($3-$(#3,-$
)&01$"&01,$7#1$'32<$60-$-"#2$%32$#(#.-$-&$#/1&(($4/$07$-&$
-8&$&/(4/#$.&01,#,$#3."$,#%#,-#1:$G,$84-"$4-,$,0%%#1$
,."&&($.&01,#,<$J3((#'$Y3;#$,-0'#/-,a$&/(4/#$(#31/4/5$
#97#14#/.#,$84(($6#$,077&1-#'$62$648##;(2$4/-#13.-4&/,$
84-"$(&.3($-#3."#1,:$!"4,$6(#/'#'$(#31/4/5$3113/5#%#/-$
84(($3..&%%&'3-#$,-0'#/-,a$'4?#1,#$(#31/4/5$,-2(#,$3/'$
'#,41#$-&$8&1;$6#)&1#$&1$3)-#1$,."&&($4/$832,$-"3-$8#1#$
/&-$7&,,46(#$84-"$)0((>-4%#$.&/?#/-4&/3($4/,-10.-4&/:

J3((#'$Y3;#$4,$3(,&$731-/#14/5$84-"$3$(&.3($.&%%0/4-2$
.&((#5#$-&$%3;#$7&,-,#.&/'312$#'0.3-4&/$3$1#3(4-2$
)&1$%&1#$&)$4-,$"45"$,."&&($,-0'#/-,:$j/'#1$-"#$
#97#14%#/-3($351##%#/-<$++-">$3/'$+*-">513'#$,-0'#/-,$
%32$."&&,#$-&$#/1&(($.&/.011#/-(2$4/$"45"$,."&&($3/'$
.&((#5#<$.&%7(#-4/5$,&%#$.&((#5#$.&01,#8&1;$&/(4/#$
3/'$,&%#$&/$-"#$.&((#5#$.3%70,<$)3.4(4-3-#'$62$-"#$
d#946(#$,."#'0(4/5$,2,-#%$'#,.146#'$36&?#:$!"#$'4,-14.-$
84(($.&/-4/0#$-&$.(34%$)0((>-4%#>#B04?3(#/-$)0/'4/5$)&1$
#3."$,-0'#/-$3/'$84(($732$,-0'#/-,a$-04-4&/$)&1$.&01,#,$
-3;#/$3-$-"#$.&%%0/4-2$.&((#5#$'014/5$-"#41$"45"$,."&&($
2#31,:$!"4,$3113/5#%#/-$84(($#/36(#$J3((#'$Y3;#$
,-0'#/-,$-&$.&%7(#-#$3/$3,,&.43-#$'#51##$I0,-$&/#$2#31$
3)-#1$"45"$,."&&($513'03-4&/:

M&01.#X$M06%4--#'$-&$-"#$]b!O$8#6>,4-#<$#'-#.")0-01#:&15:
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Reaching Our Goal
E<1'%A<6"+$3#'-2-+%I'"+'"&&'&%0%&-'?$&&'1%A%-$8#'B136%--%-'"#A'-+1<6+<1%-'+3'+",%'"A0"#+"8%'
34'+7%'B3?%1'34'+%67#3&382'+3'$IB130%'&%"1#$#8'3<+63I%-'?7$&%'I",$#8'I31%'%4F6$%#+'<-%'34'
+$I%.'I3#%2.'"#A'-+"44)

G3'I%%+'+7$-'83"&.'?%'1%63II%#A'+7%'43&&3?$#8'"6+$3#-W

Z)V'Q%63II%#A"+$3#W'!%0%&3B'"#A'"A3B+'"'63II3#'A%F#$+$3#'34'B13A<6+$0$+2'$#'%A<6"+$3#.'
"#A'I31%'1%&%0"#+'"#A'I%"#$#84<&'I%"-<1%-'34'&%"1#$#8'3<+63I%-'"#A'63-+-)

G7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'&%"A'"'#"+$3#"&'$#$+$"+$0%'+3'$A%#+$42'-+1"+%8$%-'431'
$#61%"-$#8'B13A<6+$0$+2'$#'%A<6"+$3#'"#A'?31,'?$+7'-+"+%-.'A$-+1$6+-.'"#A'-6733&-'+3'=<$&A'+7%$1'
6"B"6$+2'431'$IB&%I%#+$#8'+7%I)'G7%'631#%1-+3#%'34'+7$-'#"+$3#"&'$#$+$"+$0%'-73<&A'=%'+7%'
431I"+$3#'34'"'63II$--$3#'"#A'+7%'A%0%&3BI%#+'34'"#'3#83$#8'1%-%"167'"8%#A"'A%A$6"+%A'
+3'$IB130$#8'B13A<6+$0$+2'$#'+7%'%A<6"+$3#'-%6+31)

Z)X'Q%63II%#A"+$3#W'RIB130%'B3&$6$%-'"#A'<-%'+%67#3&382'+3'I"#"8%'63-+-'$#6&<A$#8'+73-%'
431'B136<1%I%#+)''

G7%'%A<6"+$3#'-%6+31'7"-'#3+'$#631B31"+%A'I"#2'34'+7%'B1"6+$6%-'3+7%1'-%6+31-'1%8<&"1&2'<-%'
+3'I"#"8%'63-+-'"#A'$IB130%'B13A<6+$0$+2.'"'#<I=%1'34'?7$67'"1%'%#"=&%A'31'%#7"#6%A'=2'
+%67#3&382)'G7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'%#63<1"8%'-+"+%-'+3'"A3B+'63II3#'63-+'
"663<#+$#8'-+"#A"1A-'+3'"&&3?'=%#67I"1,$#8'"#A'"#"&2-$-'34'63-+-)'R#'+7%'-731+'+%1I.'+7%'
!%B"1+I%#+'-73<&A'B130$A%'"'B&"+431I'431'-7"1$#8'-+1"+%8$%-'431'63-+'-"0$#8'"#A'B13A<6+$0$+2'
$IB130%I%#+'"#A'7$87&$87+'B3&$6$%-'"+'+7%'4%A%1"&.'-+"+%'"#A'&36"&'&%0%&'+7"+'I"2'$#7$=$+'
B1381%--.'431'%P"IB&%.'$#'B136<1%I%#+)

Z)['Q%63II%#A"+$3#W'H<#A'+7%'A%0%&3BI%#+'"#A'<-%'34'$#+%13B%1"=$&$+2'-+"#A"1A-'431'
63#+%#+.'-+<A%#+'&%"1#$#8'A"+".'"#A'F#"#6$"&'A"+"'+3'%#"=&%'63&&%6+$#8.'-7"1$#8.'"#A'"#"&2L$#8'
A"+"'+3'$IB130%'A%6$-$3#aI",$#8'"+'"&&'&%0%&-'34'3<1'%A<6"+$3#'-2-+%I)

H1"8I%#+%A'-+<A%#+'&%"1#$#8'"#A'F#"#6$"&'A"+"'-$&3%A'$#'A$44%1%#+'-2-+%I-'"#A'"'&"6,'34'
63II3#'-+"#A"1A-'431'63&&%6+$#8'"#A'-7"1$#8'A"+"'"1%'431I$A"=&%'="11$%1-'+3'<-$#8'A"+"'
431'63#+$#<3<-'$IB130%I%#+'"#A'63-+'1%A<6+$3#)'*'="11$%1'+3'F#A$#8'"#A'<-$#8'63#+%#+'"#A'
"--%--I%#+'1%-3<16%-'$-'+7%'&"6,'34'63II3#'63#+%#+'$#+%13B%1"=$&$+2'-+"#A"1A-'"#A'+7%'
"=-%#6%'34'+33&-'+3'%#"=&%'<-"8%'34'-+"#A"1A-)'G7%'&"6,'34'63II3#'-+"#A"1A-'"44%6+-'
+7%'d<"&$+2'34'+33&-'=%6"<-%'A%0%&3B%1-'I<-+'&$I$+'+7%$1'Q]!'$#0%-+I%#+-'$#'-<67'#"113?'
I"1,%+-)'G7%'!%B"1+I%#+'34'(A<6"+$3#'?$+7'+7%'E4F6%'34'>6$%#6%'"#A'G%67#3&382';3&$62'
-73<&A'63#0%#%'"'613--a"8%#62'%4431+'+3'61%"+%.'B<=&$-7.'"#A'I"$#+"$#'3B%#'-+"#A"1A-'431'
63#+%#+.'-+<A%#+'&%"1#$#8.'"#A'F#"#6$"&'A"+"'$#+%13B%1"=$&$+2)'>+"+%'"#A'A$-+1$6+'1%d<%-+-'431'
B13B3-"&-'SQH;-T'431'"--%--I%#+'"#A'A"+"'-2-+%I-'-73<&A'1%d<$1%'"BB13B1$"+%'<-%'34'+7%-%'
-+"#A"1A-)

Z)j'Q%63II%#A"+$3#W'Q%+7$#,'="-$6'"--<IB+$3#-'$#'3<1'%A<6"+$3#'-2-+%I'+7"+'$#7$=$+'
&%0%1"8$#8'+%67#3&382'+3'$IB130%'&%"1#$#8.'-+"1+$#8'?$+7'3<1'6<11%#+'B1"6+$6%'34'318"#$L$#8'
-+<A%#+'"#A'%A<6"+31'&%"1#$#8'"13<#A'-%"+'+$I%'$#-+%"A'34'+7%'A%I3#-+1"+$3#'34'
63IB%+%#6$%-)
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G3'1%"&$L%'+7%'4<&&'B3+%#+$"&'34'+%67#3&382'431'$IB130$#8'B%1431I"#6%'"+'"&&'&%0%&-'34'3<1'
%A<6"+$3#'-2-+%I'?7$&%'$#61%"-$#8'B13A<6+$0$+2.'?%'I<-+'1%I30%'+7%'B136%--'"#A'-+1<6+<1"&'
="11$%1-'+3'$+-'=13"A'"A3B+$3#)'>+"+%-'"#A'%A<6"+$3#'&%"A%1-7$B'318"#$L"+$3#-'-73<&A'
?31,'+38%+7%1'+3'$A%#+$42'"#A'1%+7$#,'="-$6'"--<IB+$3#-'$#'3<1'%A<6"+$3#'-2-+%I.'-+"1+$#8'
?$+7'=<+'#3+'&$I$+%A'+3'+7%'I%"-<1%I%#+'34'%A<6"+$3#"&'"++"$#I%#+'+713<87'-%"+'+$I%)'
E+7%1'"--<IB+$3#-'+7"+'-73<&A'=%'1%%P"I$#%A'"1%'+7%'318"#$L"+$3#'34'-+<A%#+-'$#+3'"8%a
A%+%1I$#%A'813<B-.'+7%'-+1<6+<1%'34'-%B"1"+%'"6"A%I$6'A$-6$B&$#%-.'"#A'+7%'318"#$L"+$3#'34'
&%"1#$#8'$#+3'6&"--%-'34'13<87&2'%d<"&'-$L%)'(A<6"+$3#"&'$#-+$+<+$3#-'-73<&A'%PB&31%'+7%'<-%'
34'3#&$#%'&%"1#$#8'"#A'63I=$#$#8'34l$#%'"#A'3#&$#%'&%"1#$#8'+3'B130$A%'3B+$3#-'431'l%P$=$&$+2'
$#'1%-+1<6+<1$#8'"#A'B130$A$#8'"AA$+$3#"&'&%"1#$#8'+$I%)'C7%#'#%?'B136%--%-'"#A'-+1<6+<1%-'
1%d<$1%'B3&$62.'&%8$-&"+$0%.'"#A'4<#A$#8'67"#8%-.'+7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'&%"A'31'
-<BB31+'+7%'%4431+-'+3'I",%'+73-%'67"#8%-)

Z)Z'Q%63II%#A"+$3#W'!%-$8#.'$IB&%I%#+.'"#A'%0"&<"+%'+%67#3&382aB3?%1%A'B1381"I-'
"#A'$#+%10%#+$3#-'+3'%#-<1%'+7"+'-+<A%#+-'B1381%--'+713<87'3<1'OaV\'%A<6"+$3#'-2-+%I'"#A'
%I%18%'B1%B"1%A'431'+7%'?31,B&"6%'"#A'6$+$L%#-7$B)

@<11%#+'7$87'-6733&'"#A'63&&%8%'A13B3<+'1"+%-'7$#A%1'+7%'"=$&$+2'34'+7%'/#$+%A'>+"+%-'+3'=%'
63IB%+$+$0%'$#'"'8&3="&'%63#3I2)'G7%'!%B"1+I%#+'34'(A<6"+$3#'-73<&A'B13I3+%'B"1+#%1-7$B-'
=%+?%%#'+?3a'"#A'43<1a2%"1'B3-+-%63#A"12'%A<6"+$3#'$#-+$+<+$3#-.'OaVX'-6733&-.'"#A'
%A<6"+$3#"&'+%67#3&382'A%0%&3B%1-'$#'+7%'B1$0"+%'"#A'B<=&$6'-%6+31-'+3'A%-$8#'B1381"I-'"#A'
1%-3<16%-'+3'%#8"8%'-+<A%#+-'"#A'I3+$0"+%'+7%I'+3'81"A<"+%'413I'7$87'-6733&'1%"A2'431'
B3-+-%63#A"12'%A<6"+$3#)'><BB31+'-73<&A'-+"1+'"-'-33#'"-'B3--$=&%'$#'-+<A%#+-b'%A<6"+$3#"&'
6"1%%1-'"#A'$#+%#-$42'431'-+<A%#+-'?73'#%%A'$+)'>+"+%-.'A$-+1$6+-.'"#A'-6733&-'-73<&A'
%PB%1$I%#+'?$+7'-<67'1%-3<16%-'"-'3#&$#%'&%"1#$#8'"#A'3#&$#%'+<+31$#8'"#A'I%#+31$#8.'"-'
?%&&'"-'?$+7'B"1+$6$B"+312'63II<#$+$%-'"#A'-36$"&'#%+?31,-'=3+7'?$+7$#'"#A'"613--'%A<6"+$3#'
$#-+$+<+$3#-'+3'8$0%'-+<A%#+-'8<$A"#6%'"#A'$#431I"+$3#'"=3<+'+7%$1'3?#'&%"1#$#8'B1381%--'
"#A'+7%$1'3BB31+<#$+$%-'431'+7%'4<+<1%)';3-+-%63#A"12'%A<6"+$3#'$#-+$+<+$3#-'-73<&A'"&-3'
%PB%1$I%#+'?$+7'+7%-%'+%67#3&38$%-'+3'A%0$-%'#%?'"BB13"67%-'+3'%#-<1%'"66%--.'d<"&$+2.'
"#A'63IB&%+$3#)'(A<6"+$3#'$#-+$+<+$3#-'-73<&A'+12'"&+%1#"+$0%'B1381"I-'+7"+'+",%'"A0"#+"8%'
34'+%67#3&382'+3'1%63##%6+'?$+7'-+<A%#+-'?73'7"0%'A13BB%A'3<+'"#A'7%&B'+7%I'63IB&%+%'
&%"1#$#8'B1381"I-)
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R&D:  Solving Grand Challenge Problems

G7%'I3A%&'431'XV-+'6%#+<12'&%"1#$#8'B1%-%#+%A'$#'+7$-'B&"#'"--<I%-'+7"+'?%'?$&&'A%0%&3B.'
"A3B+.'"#A'%#-<1%'%d<$+"=&%'"66%--'+3'"'+%67#3&382a="-%A'%A<6"+$3#'-2-+%I'+7"+'
B130$A%-'%44%6+$0%'&%"1#$#8'%PB%1$%#6%-.'"--%--I%#+-.'"#A'+%"67$#8'"#A'"'63IB1%7%#-$0%'
$#41"-+1<6+<1%'431'&%"1#$#8'+3'-<BB31+'=3+7'431I"&'%A<6"+$3#'"#A'"&&'3+7%1'"-B%6+-'34'&%"1#$#8)'
R+'"&-3'"--<I%-'?%'?$&&'$#631B31"+%'I"#2'34'+7%'B1"6+$6%-'3+7%1'-%6+31-'1%8<&"1&2'<-%'+3'
$IB130%'B13A<6+$0$+2'"#A'I"#"8%'63-+-'"#A'?$&&'&%0%1"8%'+%67#3&382'+3'%#"=&%'31'%#7"#6%'
+7%I)'C%'#3?'7"0%'63#-$A%1"=&%',#3?&%A8%'"=3<+'+7%'%--%#+$"&'63IB3#%#+-'34'-<67'"'
-2-+%I.'=<+'+7"+'$-'#3+'+7%'-"I%'"-'A%0%&3B$#8'"#A'A%B&32$#8'+7%I)
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A New Kind of R&D for Education
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Focus on Grand Challenge Problems
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Appendix A—How This Plan Was Developed

G7%'/)>)'!%B"1+I%#+'34'(A<6"+$3#'$#$+$"+%A'+7%'A%0%&3BI%#+'34'!13/,)&1%4/5$G%#14.3/$
b'0.3-4&/'$#'-B1$#8'XeeY'+3'6"B$+"&$L%'3#'+7%'3BB31+<#$+$%-'61%"+%A'=2'+%67#3&38$6"&'
"A0"#6%I%#+-'"#A'#%?'1%-%"167'3#'&%"1#$#8'+7"+'7"0%'%I%18%A'-$#6%'+7%'B<=&$6"+$3#'34'+7%'
&"-+'#"+$3#"&'%A<6"+$3#"&'+%67#3&382'B&"#'$#'Xeej)'G7%'!%B"1+I%#+b-'83"&'?"-'+3'61%"+%'"'
0$-$3#'431'+7%'-+1"+%8$6'"BB&$6"+$3#'34'+%67#3&382'+713<873<+'+7%'%A<6"+$3#'-2-+%I'$#'-<BB31+'
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+1"#-B"1%#62.'"#A'63&&"=31"+$3#'?%1%',%2'63#-$A%1"+$3#-'$#'A%0%&3B$#8'+7$-'B&"#)'C%='
X)e'+%67#3&382'81%"+&2'"66%&%1"+%A'+7%'B&"#'A%0%&3BI%#+'B136%--'"#A'%#"=&%A'+%#-'34'
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Appendix B—Contributors
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937#'>%%&2':13?#.'!%&3$++%'@%#+%1'431'+7%'(A8%'
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C%'%P+%#A'3<1'"BB1%6$"+$3#'+3'+7%'+73<-"#A-'34'$#A$0$A<"&-'?73'B"1+$6$B"+%A'$#'+7%'#<I%13<-'
A$-6<--$3#-.'436<-'813<B-.'B1%-%#+"+$3#-.'?%=$#"1-.'B<=&$6'431<I-.'"#A'?%=a="-%A'63II%#+'
%0%#+-'+7"+'?%1%'7%&A'+713<873<+'+7%'B&"#'A%0%&3BI%#+'B136%--)'*'-<II"12'34'+7%'"6+$0$+$%-'
+713<87'?7$67'-+",%73&A%1-'63#+1$=<+%A'$#B<+'$-'B130$A%A'=%&3?)'C%'%P+%#A'3<1'-B%6$"&'
+7"#,-'+3'+73-%'?73'318"#$L%A'3<+1%"67'%4431+-'+7"+'7%&B%A'8"+7%1'0"&<"=&%'$#-$87+-'413I'
"613--'+7%'F%&A)

Policy Interviews

U.S. Department of Education
93-%B7'@3#"+2.'!$1%6+31.'*6"A%I$6'RIB130%I%#+'"#A'G%"67%1'v<"&$+2';1381"I-

G3I'@31?$#.'*--36$"+%'!%B<+2'/#A%1'>%61%+"12.'E4F6%'34'R##30"+$3#'"#A'RIB130%I%#+

937#'("-+3#.'!$1%6+31.'R#-+$+<+%'34'(A<6"+$3#'>6$%#6%-

@7%12&'K"1#%++%.'!$1%6+31.'G%67#3&382'$#'(A<6"+$3#';1381"I-.'E4F6%'34'R##30"+$3#'"#A'
RIB130%I%#+

*&"#'K$#-=<18.'!$1%6+31.';3&$62'"#A';1381"I'>+<A$%-'>%10$6%

J"<1"'937#-.'E4F6%'34'(A<6"+$3#"&'G%67#3&382

9%#%&&%'J%3#"1A.'!$1%6+31'34'>6733&'><BB31+']'G%67#3&382';1381"I-

5"1+7"'O"#+%1.'/#A%1'>%61%+"12

Q"2'52%1-.'E4F6%'34'(A<6"+$3#"&'G%67#3&382

D<87'C"&,<B.'E4F6%'34'(A<6"+$3#"&'G%67#3&382

93"##%'C%$--.'!$1%6+31.'Q"6%'+3'+7%'G3B'H<#A

White House 
*#%%-7'@73B1".'*--36$"+%'!$1%6+31'"#A'@7$%4'G%67#3&382'E4F6%1.'C7$+%'D3<-%'E4F6%'34'
>6$%#6%'"#A'G%67#3&382';3&$62

O<I"1'K"18.';3&$62'*#"&2-+.'C7$+%'D3<-%'E4F6%'34'>6$%#6%'"#A'G%67#3&382';3&$62

G3I'O"&$&.'!%B<+2'!$1%6+31'431';3&$62.'C7$+%'D3<-%'E4F6%'34'>6$%#6%'"#A'G%67#3&382';3&$62

National Organizations
*##%':12"#+.'(P%6<+$0%'!$1%6+31.'M"+$3#"&'>6733&':3"1A-'*--36$"+$3#

5$67"%&'@37%#.';1%-$A%#+.'*67$%0%

!"#%'J$##.'(A<6"+$3#'!$0$-$3#'!$1%6+31.'M"+$3#"&'K30%1#31-'*--36$"+$3#

K%#%'C$&73$+.'(P%6<+$0%'!$1%6+31.'@3<#6$&'34'@7$%4'>+"+%'>6733&'E4F6%1-
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Technical Working Group Webinar Discussants

Equity Issues in Technology-Supported Learning
5"1,'C"1-67"<%1.'/#$0%1-$+2'34'@"&$431#$".'R10$#%

Open Educational Resources and System Redesign
5$67"%&'D31#.'R##3-$87+'R#-+$+<+%
(&&$3+'5"P?%&&.'@3#-<&+"#+'+3'+7%'@3II$++%%'431'(63#3I$6'!%0%&3BI%#+

Reconceptualizing Assessment
Q3=%1+'O3LI".'O3LI"&3#%'@3#-<&+$#8
9$I';%&&%81$#3.'/#$0%1-$+2'34'R&&$#3$-.'@7$6"83

Enhancing Productivity
Q$67'O"%-+#%1.'@3#-31+$<I'3#'>6733&'M%+?31,$#8'S@3>MT

Supporting Teachers with Technology
:"112'H$-7I"#.'/#$0%1-$+2'34'5$67$8"#
:$&&';%#<%&.'>QR'R#+%1#"+$3#"&
*##'Q%##$#8%1.'>?"1+7I31%'@3&&%8%'
>+%0%'C%$I"1.'5"+7'H31<I

Outreach Events

State Educational Technology Directors Grantee Meeting
5"2'Z.'XeeY
VjX'1%8$-+%1%A'B"1+$6$B"#+-

ISTE Leadership Symposium at the National Educational Computing Conference
9<#%'X_.'XeeY
Xe^'1%8$-+%1%A'B"1+$6$B"#+-

ISTE CIO/CTO Forum at the National Educational Computing Conference
9<#%'XY.'XeeY
Ze'B"1+$6$B"#+-

Focus Groups at the National Educational Computing Conference
9<#%'XYa9<&2'V
ZY'B"1+$6$B"#+-

SETDA Member Webinar
*<8<-+'Xj.'XeeY
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Silicon Valley Industry Summit
>%B+%I=%1'XV.'XeeY

*8$&%'5$#A.'J$#A"'@7"B<+
*BB&%.'937#'@3<67
:&"6,=3"1A.'9%--$%'C33&&%2aC$&-3#
@"1#%8$%'J%"1#$#8.'>+%0%'Q$++%1
@$-63.'M%A'D33B%1
!%&&.'5"1,'D31"#
K%318%'J<6"-'(A<6"+$3#"&'H3<#A"+$3#.'>+%0%'*1#3&A
K338&%.'5"88$%'937#-3#
R:5.'9"I%-'>B371%1
D%?&%++a;"6,"1A.';7$&'56O$##%2
R#+%&.'($&%%#'J%#+3
O@'!$-+"#6%'J%"1#$#8.'@"B1$6%'N3<#8
56K1"?aD$&&.'Q"#A"&&'Q%$#"
5$613-34+.'>+%B7%#'@3&&%1
M%r+'*A0$-31-.'5$67"%&'53%
G%"67-6"B%.'5"1,'*+,$#-3#
E1"6&%.'@&"1%'!3&"#
;%"1-3#.'!3<8'O<="67
>673&"-+$6.'5"18%12'5"2%1
>5*QG'G%67#3&38$%-.'M"#62'O#3?&+3#
><#'5$613-2-+%I-.'>63++'56M%"&2
G%P"-'R#-+1<I%#+-.'5%&%#A2'J30%++
UR;'G3#%.'Q3=%1+'R-,"#A%1
C$1%&%--'K%#%1"+$3#.'J"112':%18%1

NCTET Policy Forum
>%B+%I=%1'XZ.'XeeY
[e'B"1+$6$B"#+-

CoSN Member Webinar
E6+3=%1'\.'XeeY
^X'1%8$-+%1%A'B"1+$6$B"#+-

Webinar with Philanthropy Leaders
E6+3=%1'\.'XeeY

@$-63'XV-+'@%#+<12'>6733&-'R#$+$"+$0%.':$&&'H3?&%1
D;'K&3="&'>36$"&'R#0%-+I%#+.'9$I'U"#$A%-
R#+%&'H3<#A"+$3#.'C%#A2'D"?,$#-
5"6*1+7<1'H3<#A"+$3#.'@1"$8'C"6,%1'"#A'@3##$%'N3?%&&
5$613-34+';"1+#%1-'$#'J%"1#$#8.'9"I%-':%1#"1A'"#A'5"12'@<&&$#"#%
M"+$3#"&'K%381"B7$6'9*>EM';13c%6+.'@"&%='>67<+L
M%?'G%67'M%+?31,.'53#$6"'5"1+$#%L
E1"6&%'(A<6"+$3#'H3<#A"+$3#.':%1#$%'G1$&&$#8
;%"1-3#'H3<#A"+$3#.'O"+72'D<1&%2'"#A'5"1,'M$%,%1
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Public Forum at the University of Michigan
E6+3=%1'XV.'XeeY
^Z'B"1+$6$B"#+-

NCTET Member Webinar

E6+3=%1'X\.'XeeY

Exploring New Modalities for Learning Conference

E6+3=%1'[e.'XeeY

SETDA Leadership Conference
M30%I=%1'V.'XeeY

Second Life Public Forum
M30%I=%1'Z.'XeeY
Xee'B"1+$6$B"#+-

ISTE100 Meeting
M30%I=%1'Y.'XeeY
XZ'B"1+$6$B"#+-

iNACOL Virtual School Symposium
M30%I=%1'V\.'XeeY

National Center for Technology Innovation Conference
M30%I=%1'V^.'XeeY

Summit on Rede#ning Teacher Education for Digital Age Learners 
!%6%I=%1'_.'XeeY

G%67#$6"&'C31,$#8'K13<B'I%I=%1-'!"#$%&'()'*+,$#-.':"112'H$-7I"#.'Q32';%".'"#A'
:1%#A"'C$&&$"I-'B&"2%A'"#'$IB31+"#+'13&%'$#'1%"67$#8'3<+'+3'0"1$3<-'-+",%73&A%1-)'C%'
"&-3'%P+%#A'3<1'A%%B'+7"#,-'+3'+73-%'?73'7%&B%A'63#0%#%'"#A'8"+7%1'$#B<+'413I'+7%'
63II<#$+2.'$#6&<A$#8';"+1$6$"'*#A%1-3#.'O"1%#':$&&$#8-.'J%-&$%'@3##%12.'@71$-+$#%'H3P.'
G1"62'K1"2.'9%#%&&%'J%3#"1A.'!3#'O#%L%,.'O%$+7'O1<%8%1.'><-"#';"+1$6,.';"<&'Q%-+".'5"1,'
>67#%$A%1I"#.'R1%#%'>B%13.'"#A'5"12'*##'C3&4)'
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