
!"#$"%&'

%'

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

0'.1,23/#4#
5'.)323/#
)'6%7)1'6#

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

!*+(,-./'$0$1,&2*+(,-./'$3+4.5$$

*./0(1&"$2")3)1+&+(41$
6#&/,7"$89#:$!&"-.$;),<+/-,.'$$

=>?@>AB$

!"#$%&'(()*&+,+-#./('&$(#0/./1&
23#$$(/1(%&3"4&'"&4(5&
! C++4$&9/$-.97+).-$2&(,)D$.&$2#"--$")7$EFECG$,)$2#"--H$
! I",).",)$2&((9),2".,&)$J,.*$&9/$-.97+).-H$
! K+#4$7+<+#&4$2&)L7+)2+$")7$2&((9),.'H$
! C)&J$J*+/+$&9/$-.97+).-$"/+$-./9DD#,)DH$
! K+#4$-.97+).-$,7+).,:'$J*+/+$.*+'$"/+$-./9DD#,)DH$
! %/&<,7+$*+#4$J*+)$-.97+).-$)++7$,.H$M?N>OPQ$
! K+#4$-.97+).-$J*&$2")R.$2&(+$.&$2#"--H$
! %/&<,7+$"S9)7").$")7$.,(+#'$:++7S"2TH$
! U."'$+V2,.+7$"S&9.$.+"2*,)D$.*+$-"(+$2#"--$$
'+"/$":.+/$'+"/H$

./5678%89:$5;7$6/%2<$

6"78(93&8""$+&:"0&;<)0"=./1&>-,'(/-+?&
@./'+(-*&AB-,'(&#/'&C(0+.+-(/9('
•  W+"2*,)D$0$X+"/),)D$,-$"S&9.$='(>?(1@$")>&+(413A(B35$

•  %/&(&.+$"$8/&J.*$I,)7-+.$M!"/&#$3J+2TQ$

•  G)2&9/"D+$-+#:Y/+Z+2.,&)[$.*,)T,)D$"S&9.$#+"/),)D$
MI+."2&D),.,&)[$+V"($J/"44+/-[$\&9/)"#-Q$

•  %/&<,7+$"$-944&/.,<+$+)<,/&)(+).[$-+)-+$&:$S+#&)D,)D$
M/+7+-,D)+7$-'##"S9-Q$

•  6"2,#,.".+$:&/(".,&)$&:$-.97'$D/&94-$$
M]/D"),2$X+"/),)D$!&((9),.,+-[$]X!Q$

•  6&29-$&)$,(4/&<,)D$-.97'$-T,##-$MU"9)7/"$I289,/+Q$

@(-#9"1/.D=(&EF(09.+(%&EF#<&G0#))(0'
*'"C)-$@(C)1$&D+)"$E3+$F(?+)"F$)G&F$

•  U.97+).-$/+Z+2.$&)$*&J$.*+'$4/+4"/+7[$(,-."T+-$("7+$

•  U.97+).-$2&)-,7+/$*&J$.*+'$J,##$4/+4"/+$7,^+/+).#'$)+V.$.,(+$

•  GV./"$2/+7,.$&^+/+7$:&/$J/"44+/$_$+V"($2&//+2.,&)-$

!"#$%&'()*$+('))
%,)-'.%,()"/(0'$"1 

2#',0)"%$')3"')$'&/'4/,*))
*$+('()"/(0'$"1 

A++(++<(/-&":&@./'+(-&H('(+.1/'
*+'?)1+3$")B4"+)?$
(1H")&3)?$
&I&")1)33$4D$
F)+&H4@1(+(41$
&1?$*+'?-$*,(>>3$

*+'?)1+3$
")B4"+)?$+A&+$
")?)3(@1$>(,)>-$
(FB"4C)?$+A)("$
@"&?)3$

I(#0/./17J"9,+('&H('(+.1/('&>K$$#L,+'

•  6&-.+/-$"$-944&/.,<+$")7$,)2#9-,<+$+)<,/&)(+).$

• ;-+-$L/-.Y4+/-&)$`'&9$J,##$7&ab$")7$$
`c$J,##$7&ab$:&/(".$

•  c)2/+"-+-$-.97+).$,).+/+-.$,)$2&9/-+$

•  G)2&9/"D+-$S9'Y,)$")7$4/&(&.+-$"$-+)-+$&:$
S+#&)D,)D$

•  19,#7-$/+#".,&)-*,4-d$$
-.97+).>-9S\+2.$")7$-.97+).>.+"2*+/$



!"#$"%&'

#'

>-,'(/-&>-,'K&!0",)+%&&
M01#/.9&I(#0/./1&2"<<,/.D(+&NMI2O'

•  GV./"$2/+7,.$D,<+)$:&/$-.97+).-$J*&$:&/(+7$
-.97'$D/&94-$&9.-,7+$&:$2#"--$

•  U./92.9/+7$"2.,<,.,+-$J+/+$&22"-,&)"##'$
4/&<,7+7$:&/$.*+$]X!-$

•  e!$/+f9,/+7$J++T#'$(++.,)D[$1S$\&9/)"#$+)./'[$$
+)7Y&:Yf9"/.+/$/+Z+2.,&)$&)$]X!$+V4+/,+)2+$

MI2&>-,'(/-&J(('L#9P'
•  8#(%73&#9,.9#8#:.6#!"#$%&'((')*%+"%,-.%/0$-+'")-%.3&#;'#7367)'#

.;%79#9%-216#23#*+#697&+#/)%7-#9,.3#8#:.6#:29,#.6<23/#&7)23/#15.66#%)#
'='3#/%23/#9%#%>1'#,%7)6#?2@*#A769#9,.9#9+-'#%(#-')6%3BC#

•  D#697&+#/)%7-#'3&'&#7-#;'23/#$1+#$!$(2%3$(450(%;'1.76'#'='3#2(#3%9#
%3'#%(#76#73&')69%%&#6%*'9,23/E#:'#.55#5$(+%,%6'+%($--%"7$#&3$(!$8#
6231'#:'#<3':#9,.9#&$%&$#$%)"+%,(")$C#

•  F'#.197.55+#67G')'&#9%/'9,')#:,21,#:.6#%<.+#;'1.76'#9,.9#6""-+$8%
"0#%9"):8$)9$#9%:.)&6#9,26#15.66C#

•  8#,.='#3'=')#;''3#.#-.)9#%(#.#697&+#/)%7-#;'(%)'H#;%#$,((2%$)<"2$8%'+=%
•  D56%#:'#:')'#.;5'#9%#3$(4%")$%,)"+3$#%0)8$#-+,)8%8'>90(+%+"4'9-%

;'1.76'#:'#1%75&#("".%,+%+3$%4#"6($!-%5#"!%!0(+'4($%4$#-4$9+'7$-#
).9,')#9,.3#)'5+23/#6%5'5+#%3#%7)#%:3#-')6-'192='C##

•  8#9,23<#9,'#(.19#9,.9#&$%8'8%6$9"!$%5#'$)8-%:.6#.56%#.#-%6292='#
;'1.76'#29#1.3#;'#=')+#&2>1759#9%#*.<'#()2'3&6#.9#.#61,%%5#9,.9#76'6#
9,'#I7.)9')#61,'&75'C#

•  0,26#9#$,+$8%,%($7$(%"5%-044"#+%9,.9#)'&71'&#69)'66#23#%9,')#.)'.6#
.3&#,(("&$8%!$%+"%5"90-%!"#$%")%!2%9"0#-$&"#.C#

A++(++<(/-&":&MI2&EF)(0.(/9('
64I$C&>'&=>)$I&3$8%5$3+'?-$@"4'BJ$

8(937A++.+-('&>-,'(/-&I(#0/./1&
81>(1)$A4F)I4",$D"4F$B'=>(3A)"$$
M?N>O$")7$,((+7,".+$:++7S"2T[$"9.&YD/"7,)DQ$
•  UT,##YS9,#7,)D[$7/,##Y.'4+$f9,gg+-$$
M2")$2/+".+$,)$1#"2TS&"/7Q$
•  E7"4.,<+$#+"/),)D$$$
•  (+"-9/+-$2&(4+.+)2'$#+<+#$:&/$$
+"2*$UX]$")7$29-.&(,g+-$$
"--,D)(+).-$$

•  UWGId$,7+"#$:&/$-.97+).-$J,.*$$
J+"T$4/+Y/+f9,-,.+$-T,##-$

M/$./(&Q"<(4"0P&R&J#="0#L$(&J(('L#9P&
8(93/"$"1K&:"0&I#L&C0()#0#D"/&
•  81>(1)$K'(LL)3$M1#"2TS&"/7Qd$$
?O>O[$,)-.").$:++7S"2T[$:&/(".,<+$"--+--(+).$

•  ;1(F&+(413$MJ,.*$J&/T-*++.Q$WX!$h$GV./"2.,&)$



!"#$"%&'

('

8(93/"$"1K&:"0&I#L&C0()#0#D"/&
*..4d>>JJJ52445+79>i#--."/T+'>&2*+(#"S$$

J'3'K96L#7352*29'&#92*'E#.6+31,)%3%76E#)'=2':.;5'E#
.=.25.;5'#23#9,'#(797)'#?:';629'MN%707;'#=6C#OPQB#

81>(1)$.'+4"(&>3$$
M$E7&S+$%/+-+).+/$M%4$4#9DY,)Q$$
Y$6#"-*>KWIXj$"),(".,&)-$$
Y$L#(,)D$&:$7+(&-$
Y$&<+/$kO[jll$J&/#7J,7+$$
$$$<,-,.&/-$.&$J+S-,.+$$
$$$-,)2+$?llB$

A++(++<(/-&":&8(93/"$"1K&
)*+,-.'/0123'45+678'91:;,,-;<='>??-*-60:'

0 

10 

20 

30 

40 

50 

60 

blank (0) 2 4 6 8 accurate 
(10) 

Pre-tutorial Post-tutorial 

%+/2+).$&:$U.97+).-$".$+"2*$U2&/+$MI"V$U2&/+$m$Al$4&,).-Q$

A++(++<(/-&":&8(93/"$"1K&
)*+,-.'40*@+A3'B<=CD+=7+'1='
E0==1=F'91:;,,-;<='GH?+*1I+=6'

0 

2 

4 

6 

8 

10 

12 

14 

not 
confident 

(0) 

2 4 6 8 very 
confident 

(10) 

Pre-tutorial Post-tutorial 
I+")$m$j5l$ I+")$m$O5@$

(5>(H,)"$N5O*P$$
•  ./")-,.,&)>J/"4Y94[$:&/(".,<+$"--+--(+).[$+V"($/+<,+J$

•  X,S/"/'$:&/$]/D"),2$!*+(,-./'$E2.,<+$X+"/),)D$$

&)#,)+$/+4&-,.&/'d$X]!EX$

8(937E/#L$('&2$#++0""<&E/1#1(<(/-&

Q&A44+$D+.T"*&&.52&($$

•  D"(+-*&JY-.'#+$I>!$f9+-.,&)-$9-,)D$(&S,#+$7+<,2+-$

•  D&&7$:&/$-'##"S9-$f9,g[$+V"($/+<,+JQ$

8(937E/#L$('&2$#++0""<&E/1#1(<(/-&
n&9W9S+$7+(&-[$-,(9#".,&)-[$"),(".,&)-$$
Y$:/++[$)&$*"g"/7-[$2")$4"9-+>J".2*$#".+/[$+.25$
Y$L)7$/+-&9/2+-d$%*GW[$IGoX]W5&/D$
Y$2")$-944&/.$"$Z,44+7$2#"--/&&($(&7+#$

@#P./1&=.'("+&:"0&-3(&S.))('&
9$#++0""<&T&L(K"/'&
•  ])#,)+$#+2.9/+-$p$-+"/2*$n&9W9S+[$G792".&/52&([$G7e$

•  !/+".+$'&9/$&J)P$`]#7$-2*&&#Y-.'#+b$/+2&/7,)D$&:$)"//".+7$
*&(+J&/T$-&#9.,&)-$M,%*&)+Q$$k3$-T+.2*$$$/+"D+).$."S#+$

•  X".+-.$.+2*)&#&D'd$./")-4"/+).$#,D*.S&"/7P$M*&J$,.$J&/T-Q$

•  o+2&/7$")7$+7,.$<,7+&-$J,.*$!"(."-,"$M-2/++)$2"4.9/+><&,2+Q$$
W9.&/,"#-d$*..4d>>.,)'522>!/+".,)D%+7"D&D,2"#q,7+&-$$
GV"(4#+-d$G)D,)++/,)D$.9.&/,"#$")7$-&#<+7$4/&S#+($

•  X+2.9/+Y2"4.9/+$J>,%"7$"44-$Y$2")$+V4&/.$<,7+&-$.&$n&9W9S+$$
GV4#",)$G<+/'.*,)D$!'2#&*+V")+$$")7$3&2+/,$o+"D+).$W"S#+$



!"#$"%&'

$'

>3#0./1&K",0&4"0P&
•  %/,<".+$MXIUQ$&/$%9S#,2$MJ+S4"D+$#,)T[$IGoX]WQ$
•  c)2#97+$2"4.,&),)D$:&/$"22+--,S,#,.'$MK"S#"-$G-4"r&#H$U,PQ$

•  I"V,(9($+V4&-9/+d$("T+$"$n&9W9S+$2*"))+#P$

•  !*+(,-./'!&))+2.+7[$2/+".+7$,)$?lA?[$*"-$&<+/$
NBl[lll$<,+J-$")7$&<+/$=Ol$-9S-2/,S+/-$

•  %/+Y#"S$.9.&/,"#-[$-&#<+7$4/&S#+(-[$7+(&-$&:$*")7-Y&)$
+#+(+)."/'$-2*&&#$-2,+)2+$"2.,<,.,+-$

•  ]<+/$*"#:$.*+$<,+J-$*"<+$2&(+$:/&($&9.-,7+$.*+$;5U5$$$
M?ll$7,^+/+).$2&9)./,+-Q$$

*..4d>>JJJ5'&9.9S+52&(>9-+/>!*+(,-./'!&))+2.+7$

@#P./1&.-&A9#'(<.9&– >"8I&H(+(#093&
W9/)$'&9/$,))&<".,&)$,).&$"$/+-+"/2*$4/&\+2.P$
•  6&/(9#".+$"$f9+-.,&)$
•  !&##+2.$7"."$M2")$S+$"$D/+".$`J&Jb$:"2.&/Q$
• 8+.$co1$"44/&<"#$MK9(")$U9S\+2.-Q$
•  %/+Y$<-5$%&-.Yc).+/<+).,&)$
• s9").,.".,<+$")7$s9"#,.".,<+$7"."$

•  %+/:&/($"--+--(+).t$")"#'g+$7"."$$
•  U*"/+$/+-9#.-$J,.*$2&##+"D9+-$")7$.*+$J&/#7P$
• !&):+/+)2+$4"4+/[$G75$u&9/)"#$"/.,2#+[$oW%$

!(B/1&U,K7;/&#/'&>,))"0-&:0"<&
>-,'(/-+*&J#9,$-K*&;/+D-,D"/&

•  %&&/#'$,(4#+(+).+7$,).+/<+).,&)-$9)#,T+#'$.&$-922++7$
•  c:$'&9$"/+$+).*9-,"-.,2[$-.97+).-$"/+$#,T+#'$.&$S+$.&&$

•  GV4#",)$FKn$'&9$7&$J*".$'&9$7&$–$4+7"D&D'$("..+/-P$

•  U*"/+$7"."$")7$.+-.,(&),"#-$")7$7"."$J,.*$2&##+"D9+-$p$
+)2&9/"D+$"$U&WXY-944&/.,<+$29#.9/+$$

•  c)-.,.9.,&)"#$$944&/.d$J&/T-*&4-[$-9((+/$,)-.,.9.+-[$
/+#+"-+$.,(+[$(,),YD/").-[$:/++$,%"7-$MPQ[$6"29#.'$
X+"/),)D$!&((9),.,+-$M2#,2T+/[$U&WX[$.+2*)&#&D'Q$

•  !&##"S&/".+$J,.*$/+-+"/2*$-.97+).-[$&.*+/$,)-.,.9.,&)-a$

8#P(7Q"<(&@(++#1(&VW&
X#0.(-K&./&8(#93./1&R&E/1#1('&>-,'(/-+&
• E97,&<,-9"#$4/+-+).".,&)-$S#&J-$"J"'$.+V.$
•  c).+/"2.,<+$#+--&)-$+V+/2,-+$7,^+/+).$`(9-2#+-b$
•  W+"2*,)D$.&$#+"/),)D$-.'#+-$,-$"$`)+9/&('.*[b$
S9.$"97,&$0$2"4.,&),)D$*+#4-$EXX$#+"/)+/-$
• ])#,)+$.&&#-$&^+/$"-')2*/&)&9-$")7$(&S,#+$
7+#,<+/'[$4"9-+$S9..&)[$9)#,(,.+7$/+4#"'[$+.25$
• 043+$3+'?)1+3$1))?$F4")$+A&1$+)G+=44,$
3'BB4"+<$])#,)+$*&(+J&/T$")7$"7"4.,<+$
#+"/),)D$.&&#-$+)"S#+$,((+7,".+$:++7S"2T>$
:&/(".,<+$"--+--(+).$

8#P(7Q"<(&@(++#1(&VY&
8(93/"$"1K&-"&;<)0"=(&@./'+(-%&
8#))./1&./-"&-3(&AZ(9D=(&["<#./&

•  64I$+A)$3+'?)1+$D))>3$&=4'+$+A)$H>&33$&R)H+3$>)&"1(1@<$
M.+2*)&#&D'Y,):9-+7$#+"/),)D$2")$S+$:9)[$,).+/+-.,)D[$
+)D"D,)D[$,):&/(".,<+[$*+#4:9#[$-*,)'$")7$)+JQ$
R7)#697&'396#.)'#&2/29.5#3.92='6#.3&#'S-'19#9'1,3%5%/+C#

•  64I$+A)$+)&HA)"$D))>3$&=4'+$+A)$H>&33$&R)H+3$+)&HA(1@<$
M.+2*)&#&D'Y,):9-+7$.+"2*,)D$2")$S+$:9)[$,).+/+-.,)DaQ$

•  *+'?)1+3$>)&"1$=)++)"$(D$+A)-$D))>$+A)$(13+"'H+4"$H&")3$
&=4'+$+A)("$>)&"1(1@#$$$
Q97&'396#.--)'12.9'#9,'#'G%)9#+%7#-79#23#9%#67--%)9#9,'2)#
5'.)323/C##E$S+..+/$"..,.97+$"S&9.$'&9[$"S&9.$.*+$2#"--[$")7$
"S&9.$.*+$-9S\+2.$2")$#+"7$.&$S+..+/$#+"/),)DP$

>,))"0-&T&A9P/"4$('1<(/-+ &&
522$S&H'>+-$5)1+)"$D4"$2"4D)33(41&>$!)C)>4BF)1+$

83='692/.923/#0'.1,23/#4#O'.)323/#T'55%:6,2-E#$%33'1923/##
O'.)323/#4#0'1,3%5%/+#TO$E#$521<')#TO$E#1%7395'66#:%)<6,%-6#
!"#$T(H+4"(&$UA&C3&"V$!"#$2)@@-$2)""-V$!"#$5&"4>$64>?)"$

$522$)%)&"1(1@V$522$0)?(&C(3(41$
D32*.92%36E#O2/,9;%.)&E#U2&'%#-)%&7192%3#

.)""-$64@&1V$;B"(>$!&I1$
U4$5A4(V$.4FF-$9&3+41V$/"(H,$W)>&-&$

5*X$54'"3)$O)?)3(@1$I(+A$.)HA14>4@-$9"&1+3$GY$
522$*2Z5/$9"&1+3$G[$$

5*X2/OU$9"&1+$N5*X$U(4+)HA#$/?$\$O)3)&"HAP#


