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0)#*'+,+'3?$*&.$6)/A1#8B7/1,+&(C$!"+7$7')*'#(3$#86"*7+D#7$'"#$+&'#()*'+/&$/9$.+,#)7#$2!<=>$.+70+61+&#7$'/$
#&(*(#$ 7'@.#&'7$ +&$ "*&.7B/&?$ )#*1B:/)1.$ *661+0*'+/&7$ '"*'$ 6)/8/'#$ 0)+'+0*1$ '"+&;+&(?$ 0/11*A/)*'+/&?$ *&.$
0/88@&+0*'+/&$42**,#.)*$E$F69#)?$GHIG5C$J#3$0/86/&#&'7$/9$ '"#$%-2$9)*8#:/);$+&01@.#$6)/K#0'BA*7#.$
1#*)&+&(?$+&L@+)3BA*7#.$1#*)&+&(?$'"#$+&'#()*'+/&$/9$*)'7$+&$2!<>?$'"#$@7#$/9$'#0"&/1/(3$*&.$.+(+'*1$'//17?$*&.$
)#*1B:/)1.$0/88@&+'3$#&(*(#8#&'$4M/1A)//;$E$J/1A?$GHHN5C$=..+'+/&*113?$ '"#$%-2$*66)/*0"$#&0/@)*(#7$
)#91#0'+,#$*&.$+'#)*'+,#$1#*)&+&($'/$#&7@)#$0/&'+&@/@7$+86)/,#8#&'C$-#.*(/(+0*1$'#0"&+L@#7$7@0"$*7$91+66#.$
01*77)//87?$ .#7+(&$ '"+&;+&(?$ *&.$ (*8+9+0*'+/&$ 9@)'"#)$ #&"*&0#$ 7'@.#&'$ #&(*(#8#&'$ *&.$ @&.#)7'*&.+&($
4O##?$GHHP5C$!"#$9)*8#:/);$+7$7@66/)'#.$A3$,*)+#.$*77#778#&'$7')*'#(+#7?$+&01@.+&($9/)8*'+,#?$7@88*'+,#?$
*&.$6/)'9/1+/BA*7#.$#,*1@*'+/&7?$:+'"$*$9/0@7$/&$0)#*'+,+'3?$0/11*A/)*'+/&?$*&.$6)/A1#8B7/1,+&($4>*)D*&/$E$
M#91#A/:#)?$GHIG5C$Q3$1#,#)*(+&($'"#7#$7')*'#(+#7?$%-2$*+87$'/$6)#6*)#$7'@.#&'7$9/)$9@'@)#$0"*11#&(#7$A3$
.#,#1/6+&($GI7'B0#&'@)3$7;+117$*&.$9/7'#)+&($+&&/,*'+/&C"
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1#*)&+&(?$ +&L@+)3BA*7#.$ 1#*)&+&(?$ *)'7$+&'#()*'+/&?$ '#0"&/1/(3?$ 0)+'+0*1$ '"+&;+&(?$ 6)/A1#8B7/1,+&(?$
0/11*A/)*'+/&?$*77#778#&'$7')*'#(+#7?$0)#*'+,+'3?$+&&/,*'+/&C
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INTRODUCTION 

!"#$%&'()*+,-%./+$+,-$%0,%1,-+2/0-#3+%4+&02'2#(05%6-/0-+27%&+$#2,+&%-'%+,"0,(+%6!89:%;6(#+,(+<%
!+(",'5'27<%8,2#,++/#,2<%9/-<%:0-"+*0-#($=%+&)(0-#',%>7%#,-+2/0-#,2%,',?@'/*05%3#&+'%20*+$%0$%0%
.+&02'2#(05% -''5A% !"+$+% ,',?@'/*05% 3#&+'% 20*+$B $.+(#@#(0557% 6(/0-("<% :>5'(C<% :#,+(/0@-<% 0,&% DE%
:'&+55#,2%F#-"%!#,C+/(0&B 0/+%)$+&%-'%$)..'/-%#,-+/0(-#3+%0,&%*)5-#&#$(#.5#,0/7%5+0/,#,2%0../'0("+$%
0(/'$$%055%@#3+%C+7%6!89:%&#$(#.5#,+$A 

G', ?@'/*05%3#&+'%20*+$%'@@+/%$+3+/05%0&30,-02+$<%#,(5)&#,2%$-)&+,-%+,202+*+,-<%-"+%0>#5#-7%-'%0..57%
-"+'/7%#,%./0(-#(05%$+--#,2$<%0,&%'..'/-),#-#+$%@'/%('550>'/0-#3+%5+0/,#,2A%!"+%2'05%'@%-"#$%$-/0-+27%#$%-'%
+H)#.%6!89:%-+0("+/$%F#-"%-"+%-''5$<%*+-"'&$<%0,&%@/0*+F'/C$%,+(+$$0/7%-'%#,-+2/0-+%-"+$+%3#&+'%
20*+$%#,-'%-"+#/%-+0("#,2%./0(-#(+$%+@@+(-#3+57A 

I7%05#2,#,2%+0("%5+$$',%("0.-+/%F#-"%0%$.+(#@#(%6!89:%$)>J+(-<%-"#$%$-/0-+27%0#*$%-'%&++.+,%-+0("+/$K%
),&+/$-0,&#,2%'@%"'F%-'%)$+%-"+$+%&#2#-05%-''5$%-'%@'$-+/%(/+0-#3#-7<%(/#-#(05%-"#,C#,2<%0,&%./'>5+*?
$'53#,2%$C#55$%#,%$-)&+,-$A%!"+%$-/0-+27L$%./#*0/7%'>J+(-#3+%#$%-'%(/+0-+%0%"0,&$?',<%+,202#,2%5+0/,#,2%
+,3#/',*+,-% F"+/+% $-)&+,-$% (0,% +M.5'/+% ('*.5+M% (',(+.-$% -"/')2"% 20*+?>0$+&% 5+0/,#,2A% 80("%
("0.-+/%./'3#&+$%-+0("+/$%F#-"%*+-"'&'5'2#+$<%-''5$<%0,&%$-/0-+2#+$%-'%#,-+2/0-+%3#&+'%20*+$%#,-'%-"+#/%
5+$$',$<%*0C#,2%6!89:%$)>J+(-$%*'/+%0((+$$#>5+<%+,J'70>5+<%0,&%#*.0(-@)5A 

I7%-"+%+,&%'@%-"#$%$-/0-+27<%-+0("+/$%F#55%>+%0>5+%-'%(',@#&+,-57%)-#5#N+%&#2#-05%20*+$%-'%"+5.%$-)&+,-$%
+M.5'/+%C+7%(',(+.-$%F#-"#,%-"+%&#$(#.5#,+$%'@%6(#+,(+<%!+(",'5'27<%8,2#,++/#,2<%9/-<%0,&%:0-"+*0-#($<%
055%F"#5+%@'$-+/#,2%(/#-#(05%-"#,C#,2<%(/+0-#3#-7<%0,&%./'>5+*?$'53#,2%$C#55$A 

Overview of STEAM Education 

6!89:%+&)(0-#',%#$%0,%#,-+/&#$(#.5#,0/7%0../'0("%-"0-%#,-+2/0-+$%6(#+,(+<%!+(",'5'27<%8,2#,++/#,2<%
9/-$<%0,&%:0-"+*0-#($%-'%@'$-+/%(/+0-#3#-7<%./'>5+*?$'53#,2<%0,&%/+05?F'/5&%0..5#(0-#',A%!"#$%0../'0("%
+*."0$#N+$%-"+%#,-+/(',,+(-+&,+$$%'@%-"+$+%&#$(#.5#,+$<%055'F#,2%$-)&+,-$%-'%$++%-"+%./0(-#(05%0,&%
(/+0-#3+%#*.5#(0-#',$%'@%-"+#/%5+0/,#,2%0(/'$$%*)5-#.5+%&'*0#,$A%I7%*+/2#,2%-"+%0/-$%F#-"%6!8:%;6(#+,(+<%
!+(",'5'27<  

8,2#,++/#,2<% :0-"+*0-#($=<% +&)(0-'/$% (0,% (/+0-+% 0% "'5#$-#(% 5+0/,#,2% +M.+/#+,(+% -"0-% +,"0,(+$%
$-)&+,-$K%(/#-#(05%-"#,C#,2<%(/+0-#3#-7<%0,&%#,,'30-#3+%(0.0>#5#-#+$%;I+H)+--+%O%I+H)+--+<%PQRP=A%!"#$%
#,-+2/0-#',% $)..'/-$% -"+% &+3+5'.*+,-% '@% 0% /0,2+% '@% PR$-?(+,- )/7% $C#55$<% #,(5)&#,2% ('550>'/0-#',<%
('**),#(0-#',<%0,&%0&0.-0>#5#-7<%F"#("%0/+%(/)(#05%@'/%$)((+$$%#,%0%/0.#&57%+3'53#,2%25'>05%+(','*7%
;I++/$<%PQRR=A 

6!89:%+&)(0-#',%+*."0$#N+$%+M.+/#+,-#05%5+0/,#,2<%F"+/+%$-)&+,-$%+,202+%F#-"%/+05?F'/5&%./'>5+*$%
0,&%(/+0-+%-0,2#>5+%$'5)-#',$%)$#,2%0%('*>#,0-#',%'@%-+(",#(05%0,&%(/+0-#3+%$C#55$%;6003+&/0%O%S.@+/<%
PQRP=A%!"+%@)$#',%'@%-"+%0/-$%F#-"%6!8:%&#$(#.5#,+$%#$%.0/-#()50/57%.'F+/@)5%#,%@'$-+/#,2%(/#-#(05%-"#,C#,2<%
0$%$-)&+,-$%5+0/,%-'%0../'0("%./'>5+*$%@/'*%>'-"%0,057-#(05%0,&%(/+0-#3+%.+/$.+(-#3+$A%9(('/&#,2%-'%
I+H)+--+%O%I+H)+--+%;PQRP=<%-"+%#,(5)$#',%'@%0/-$%#,%6!8:%+&)(0-#',%+,"0,(+$%$-)&+,-$K%0>#5#-7%-'%-"#,C%
')-$#&+%-"+%>'M%0,&%0..57%-"+#/%C,'F5+&2+%#,%#,,'30-#3+%0,&%#*02#,0-#3+%F07$<%+,(')/02#,2%-"+*%-'%
.)$"%-"+%>'),&0/#+$%'@%(',3+,-#',05%-"#,C#,2A%1,%-"+%(',-+M-%'@%-"+%*'&+/,%F'/5&<%F"+/+%-+(",'5'27%
#$%.+/30$#3+%0,&%('*.5+M%./'>5+*$%'@-+,%/+H)#/+%#,-+/&#$(#.5#,0/7%$'5)-#',$<%6!89:%+&)(0-#',%./'3#&+$%
$-)&+,-$%F#-"%-"+%$C#55$%,+(+$$0/7%-'%-0(C5+%("055+,2+$%#,%>'-"%-+(",#(05%0,&%(/+0-#3+%@#+5&$%;I++/$<%
PQRR=A% T'/% #,$-0,(+<% &+$#2,#,2% 0% $)$-0#,0>5+% (#-7% #,3'53+$% ),&+/$-0,&#,2% +,2#,++/#,2% ./#,(#.5+$<%
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*0-"+*0-#(05%(05()50-#',$<%0,&%+,3#/',*+,-05%$(#+,(+<%F"#5+%05$'%#,('/.'/0-#,2%0/-#$-#(%+5+*+,-$%-'%
*0C+%-"+%&+$#2,%3#$)0557%0..+05#,2%0,&%")*0,?(+,-+/+&A%!"#$%"'5#$-#(%0../'0("%#$%(/#-#(05%#,%./+.0/#,2%
$-)&+,-$%-'%(',-/#>)-+%-'%/+05?F'/5&%$'5)-#',$%#,%0,%#,(/+0$#,257%('*.5+M%$'(#+-7%;I+H)+--+%O%I+H)+--+<%
PQRP=A 

T)/-"+/*'/+<%#,-+2/0-#,2%-"+%0/-$%F#-"%6!8:%$)>J+(-$%05$'%@'$-+/$%+,202+*+,-<%0$%#-%(0,%*0C+%-7.#(0557%
-+(",#(05%$)>J+(-$%*'/+%/+50-0>5+%0,&%+M(#-#,2%@'/%$-)&+,-$A%9$%I++/$%;PQRR=%0/2)+$<%-"+%#,(5)$#',%'@%
0/-#$-#(%&#$(#.5#,+$%#,%+&)(0-#',%"+5.$%$-)&+,-$%(',,+(-%0>$-/0(-%(',(+.-$%-'%.+/$',05%+M.+/#+,(+$%0,&%
/+05?F'/5&% (',-+M-$<% *0C#,2% 5+0/,#,2% *'/+% *+0,#,2@)5% 0,&% 0((+$$#>5+A% 6-)&#+$% "03+% $"'F,% -"0-%
#,('/.'/0-#,2% 6!89:% #,-'% ()//#()50% (0,% 05$'% +,"0,(+% $-)&+,-% +,202+*+,-% 0,&% *'-#30-#',A% U"+,%
$-)&+,-$%0/+%055'F+&%-'%('*>#,+%&#@@+/+,-%$C#55%$+-$%0,&%-"#,C%0(/'$$%&#$(#.5#,+$<%-"+7%0/+%*'/+%5#C+57%-'%
+M.+/#+,(+%0%$+,$+%'@%'F,+/$"#.%'3+/%-"+#/%5+0/,#,2%0,&%0/+%*'-#30-+&%-'%+M.5'/+%,+F%.'$$#>#5#-#+$%
;U)/&#,2+/% O% V0/5$',<% PQRQ=A% !"#$% (0,% 5+0&% -'% 2/+0-+/% $-)&+,-% 0("#+3+*+,-<% 0$% $-)&+,-$% 0/+%
+,(')/02+&%-'%-0C+%/#$C$<%+M.+/#*+,-<%0,&%+*>/0(+%@0#5)/+%0$%.0/-%'@%-"+%5+0/,#,2%./'(+$$%;6003+&/0%O%
S.@+/<%PQRP=A%1,('/.'/0-#,2%-+(",'5'27%F#-"#,%6!89:%+&)(0-#',%@)/-"+/%$)..'/-$%-"+%&+3+5'.*+,-%'@%
PR$-?(+,-)/7% $C#55$% >7% 055'F#,2% $-)&+,-$% -'% F'/C% F#-"% &#2#-05% -''5$<% ('&#,2<% DE% ./#,-#,2<% 0,&% '-"+/%
*'&+/,%-+(",'5'2#+$%;V0./0/'<%V0./0/'<%O%:'/20,<%PQRD=A%!"+$+%-+(",'5'2#+$%,'-%',57%+,"0,(+%-"+%
5+0/,#,2%+M.+/#+,(+%>)-%05$'%./+.0/+%$-)&+,-$%@'/%(0/++/$%#,%@#+5&$%F"+/+%-+(",'5'27%#$%0%&/#3#,2%@'/(+<%
$)("%0$%('*.)-+/%$(#+,(+<%/'>'-#($<%0,&%&#2#-05%0/-$A 

:'/+'3+/<% /+$+0/("% $)22+$-$% -"0-% 6!89:% +&)(0-#',% (0,% 05$'% >/#&2+% 0("#+3+*+,-% 20.$<% ./'3#&#,2%
'..'/-),#-#+$% @'/% &#3+/$+% $-)&+,-% .'.)50-#',$% -'% +,202+% #,% (/+0-#3+% ./'>5+*?$'53#,2% 0,&% (/#-#(05%
-"#,C#,2%#,%F07$%-"0-%/+$',0-+%F#-"%-"+#/%),#H)+%$-/+,2-"$%0,&%#,-+/+$-$%;W'5>/''C%O%X'5><%PQQY=A%9$%
$)("<%6!89:%+&)(0-#',%#$%$++,%0$%0%-/0,$@'/*0-#3+%@'/(+%-"0-%@'$-+/$%#,(5)$#3#-7%0,&%./+.0/+$%$-)&+,-$%
@'/%@)-)/+%("055+,2+$%#,%>'-"%-+(",#(05%0,&%(/+0-#3+%$+(-'/$A%1,%(',(5)$#',<%6!89:%+&)(0-#',%./'3#&+$%
0% &7,0*#(% 0,&% #,-+2/0-+&% 0../'0("% -'% 5+0/,#,2% -"0-% ,'-% ',57% +,"0,(+$% $-)&+,-$K% 0(0&+*#(%
.+/@'/*0,(+%>)-%05$'%()5-#30-+$%-"+%(/#-#(05%-"#,C#,2<%('550>'/0-#',<%0,&%(/+0-#3#-7%,+(+$$0/7%@'/%$)((+$$%
#,% -"+% *'&+/,% F'/5&A% !"+% #,('/.'/0-#',% '@% 0/-$% F#-"% 6!8:% 055'F$% $-)&+,-$% -'% 0../'0("% ./'>5+*$%
"'5#$-#(0557<%+,$)/#,2%-"0-%-"+7%0/+%F+55?+H)#..+&%-'%(',-/#>)-+%-'%$'53#,2%-"+%('*.5+M%("055+,2+$%'@%
-"+%@)-)/+A 

Importance of an Integrative Pedagogical Strategy 

!"+%,++&%@'/%0,%1,-+2/0-#3+%4+&02'2#(05%6-/0-+27%;146=%0/#$+$%@/'*%-"+%("055+,2+$%'@%-/0&#-#',05%$#5'+&%
-+0("#,2%*+-"'&$A%146%./'3#&+$%0%$-/)(-)/+&%0../'0("%@'/%+&)(0-'/$%-'%&+$#2,%0,&%#*.5+*+,-%6!89:%
5+$$',$%-"0-%+*."0$#N+%(/'$$?&#$(#.5#,0/7%('550>'/0-#',%0,&%/+05?F'/5&%0..5#(0-#',$A 

Objectives of the IPS Framework 

!"+%2'05%#$%-'%&+3+5'.%$-)&+,-$K%0>#5#-7%-'%0..57%C,'F5+&2+%@/'*%30/#')$%&#$(#.5#,+$%-'%$'53+%('*.5+M<%
/+05?%F'/5&%./'>5+*$A%I7%#,-+2/0-#,2%-"+%0/-$%F#-"%6!8:<%-"+%$-/0-+27%@'$-+/$%(/+0-#3#-7%0,&%(/#-#(05%
-"#,C#,2<% +,(')/02#,2% $-)&+,-$% -'% 0../'0("% ("055+,2+$% @/'*% *)5-#.5+% .+/$.+(-#3+$A% !"#$% 0../'0("%
+*."0$#N+$% ./'J+(-?>0$+&<% #,H)#/7?&/#3+,<% 0,&% ('550>'/0-#3+% 5+0/,#,2% *+-"'&'5'2#+$<% F"#("% 055'F%
$-)&+,-$% -'% +,202+% &++.57% F#-"% -"+% *0-+/#05% 0,&% F'/C% -'2+-"+/% -'% @#,&% #,,'30-#3+% $'5)-#',$A%
!+(",'5'27%.507$%0%(/)(#05%/'5+%#,%-"#$%./'(+$$<%$+/3#,2%0$%0%.'F+/@)5%-''5%@'/%#,-+/&#$(#.5#,0/7%./'>5+*?
$'53#,2<%+,0>5#,2%$-)&+,-$%-'%>/#&2+%-"+%20.%>+-F++,%-"+'/+-#(05%C,'F5+&2+%0,&%./0(-#(05%0..5#(0-#',A%
9&&#-#',0557<%-"+%$-/0-+27%./#'/#-#N+$%-"+%+,"0,(+*+,-%'@%$-)&+,-$K%('**),#(0-#',%0,&%./+$+,-0-#',%
$C#55$<%+,$)/#,2%-"+7%(0,%+@@+(-#3+57%$"0/+%-"+#/%#&+0$%0,&%$'5)-#',$%F#-"%&#3+/$+%0)&#+,(+$A 
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Core Components of the IPS Framework 

Interdisciplinary Project-Based Learning (PBL) 

4/'J+(-$%F#-"#,%-"#$%0../'0("%0/+%&+$#2,+&%-'%('*>#,+%*)5-#.5+%6!89:%@#+5&$<%+,(')/02#,2%$-)&+,-$%-'%
>5+,&%&#@@+/+,-%0/+0$%'@%C,'F5+&2+%-'%$'53+%/+05?F'/5&%./'>5+*$A%T'/%+M0*.5+<%$-)&+,-$%*#2"-%&+$#2,%
0% $'50/?.'F+/+&% $()5.-)/+% '/% ./'2/0*% 0,% #,-+/0(-#3+% 0/-%#,$-0550-#',<% 0..57#,2% -"+#/% -"+'/+-#(05%
),&+/$-0,&#,2%-'%(/+0-+%./'-'-7.+$%0,&%-0(C5+%./0(-#(05%("055+,2+$A%S,+%$.+(#@#(%+M0*.5+%(')5&%#,3'53+%
(/+0-#,2% 0% DE?%./#,-+&% *'&+5% '@% 0,% +('?@/#+,&57% "')$+<% F"+/+% $-)&+,-$% #,-+2/0-+% (',(+.-$% @/'*%
+,3#/',*+,-05% $(#+,(+<% *0-"+*0-#($B $)("% 0$% 2+'*+-/7% 0,&% *+0$)/+*+,-$B 0,&% +,2#,++/#,2% -'%
&+3+5'.%0%@),(-#',05%0,&%$)$-0#,0>5+%$'5)-#',A%!"/')2"%-"+$+%./'J+(-$<%$-)&+,-$%+,202+%#,%"0,&$?',%
5+0/,#,2%F"#5+%/+#,@'/(#,2%-"+#/%#,-+/&#$(#.5#,0/7%$C#55$A 

Inquiry-Based Learning (IBL) 

6-)&+,-$% $"')5&% >+% +,(')/02+&% -'% 0$C% H)+$-#',$% 0,&% +M.5'/+% $'5)-#',$% -"/')2"% "0,&$?',%
+M.+/#*+,-0-#',%0,&%'>$+/30-#',A%I7%2)#&#,2%-"+*%-'%&+3+5'.%"7.'-"+$+$<%(',&)(-%+M.+/#*+,-$<%0,&%
+305)0-+%-"+#/%')-('*+$<%-"+7%20#,%0%&++.+/%),&+/$-0,&#,2%'@%(',(+.-$%-"/')2"%0(-#3+%#,H)#/7A%T'/%
+M0*.5+<%#,%0%./'J+(-%-"0-%('*>#,+$%."7$#($%0,&%-"+%0/-$<%$-)&+,-$%*#2"-%#,3+$-#20-+%"'F%&#@@+/+,-%
*0-+/#05$%#,@5)+,(+%-"+%0(')$-#($%'@%0,%#,$-/)*+,-%-"+7%&+$#2,A%!"#$%./'(+$$%055'F$%-"+*%-'%+,202+%#,%
$(#+,-#@#(%-"#,C#,2%F"#5+%@'$-+/#,2%(/+0-#3#-7%0,&%./'>5+*?$'53#,2%$C#55$A 

Integration of Arts in STEM 

9/-$%$+/3+%0$%0%.'F+/@)5%3+"#(5+%@'/%$-'/7-+55#,2<%(/+0-#3+%&+$#2,<%0,&%")*0,?(+,-+/+&%./'>5+*?$'53#,2<%
'@@+/#,2%),#H)+%F07$%-'%+,202+%F#-"%('*.5+M%-'.#($A%I7%#,('/.'/0-#,2%3#$)05%0/-$<%&/0*0<%0,&%*)$#(<%
-+(",#(05%$)>J+(-$%>+('*+%*'/+%/+50-0>5+%0,&%0((+$$#>5+<%-/0,$@'/*#,2%0>$-/0(-%(',(+.-$%#,-'%-0,2#>5+%
+M.+/#+,(+$A%T'/%#,$-0,(+<%0%*)5-#*+&#0%./+$+,-0-#',%*'&+5#,2%0%$)$-0#,0>5+%(#-7%(0,%#,-+2/0-+%&0-0%
3#$)05#N0-#',<% 0/("#-+(-)/+<% 0,&% )/>0,% .50,,#,2<% &+*',$-/0-#,2% "'F% 0/-#$-#(% +M./+$$#',% +,"0,(+$%
),&+/$-0,&#,2%0,&%#,,'30-#',%#,%&#3+/$+%@#+5&$A 

Use of Technology and Digital Tools 

6-)&+,-$% (0,% +,"0,(+% -"+#/% 5+0/,#,2% +M.+/#+,(+% >7% )-#5#N#,2% 30/#')$% &#2#-05% -''5$<% $)("% 0$% ('&#,2%
.50-@'/*$<%DE%*'&+5#,2%$'@-F0/+<%0,&%&#2#-05%0/-%-''5$<%-'%&+3+5'.%-"+#/%-+(",#(05%0,&%(/+0-#3+%$C#55$A%
1,-+2/0-#,2%5+0/,#,2%*0,02+*+,-%$7$-+*$%;Z:6=<%3#/-)05%50>$<%0,&%('550>'/0-#3+%',5#,+%$.0(+$%@'$-+/$%
#,-+/0(-#3+% 0,&% "0,&$?',% +,202+*+,-A% T'/% #,$-0,(+<% $-)&+,-$% (0,% 0..57% -"+$+% /+$')/(+$% >7%
./'2/0**#,2%0,%9/&)#,'%>'0/&%-'%(',-/'5%+,3#/',*+,-05%$+,$'/$%#,%0%20/&+,<%055'F#,2%-"+*%-'%+M.5'/+%
/+05?F'/5&%0..5#(0-#',$%'@%-+(",'5'27%F"#5+%&+3+5'.#,2%./'>5+*?$'53#,2%0,&%-+0*F'/C%$C#55$A 

Real-World Connections and Community Engagement 

8,202#,2%F#-"%5'(05%('**),#-#+$<%>)$#,+$$+$<%0,&%'/20,#N0-#',$%(0,%./'3#&+%305)0>5+%'..'/-),#-#+$%@'/%
"0,&$?',% ./'J+(-$% -"0-% +,"0,(+% 5+0/,#,2% 0,&% /+05?F'/5&% 0..5#(0-#',A% V'550>'/0-#,2% F#-"% #,&)$-/7%
+M.+/-$% -"/')2"% 2)+$-% -05C$% '/% *+,-'/#,2% $+$$#',$% @)/-"+/%+,/#("+$% -"+% +M.+/#+,(+% >7% '@@+/#,2%
./'@+$$#',05% #,$#2"-$% 0,&% 2)#&0,(+A% T'/% +M0*.5+<% .0/-,+/#,2% F#-"% 0% 5'(05% *)$+)*% -'% &+$#2,% 0,%
#,-+/0(-#3+%+M"#>#-%@'/%("#5&/+,%(0,%#,-+2/0-+%$(#+,(+%0,&%-+(",'5'27%-"+*+$<%*0C#,2%5+0/,#,2%>'-"%
+,202#,2%0,&%#*.0(-@)5A 

Reflective and Iterative Learning 
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6-)&+,-$%>+,+@#-%2/+0-57%@/'*%/+@5+(-#,2%',%-"+#/%5+0/,#,2%./'(+$$<%055'F#,2%-"+*%-'%#&+,-#@7%0/+0$%@'/%
#*./'3+*+,-%0,&%2/'F%-"/')2"%@++&>0(C%0,&%#-+/0-#',A%1,('/.'/0-#,2%-''5$%$)("%0$%J')/,05$<%5+0/,#,2%
.'/-@'5#'$<%'/%3#&+'%>5'2$%;35'2$=%+,(')/02+$%&++.+/%$+5@?0$$+$$*+,-%0,&%(',-#,)')$%&+3+5'.*+,-A%T'/%
+M0*.5+<% 0@-+/% ('*.5+-#,2% 0% /'>'-#($% ./'J+(-<% $-)&+,-$% (0,% F/#-+% /+@5+(-#',$% ',% -"+#/% +M.+/#+,(+$<%
0,057N#,2%F"0-%-"+7%5+0/,+&%0,&%(',$#&+/#,2%F07$%-'%+,"0,(+%-"+#/%&+$#2,A%!"#$%./0(-#(+%@'$-+/$%(/#-#(05%
-"#,C#,2<%/+$#5#+,(+<%0,&%0%*#,&$+-%'@%(',-#,)')$%#*./'3+*+,-A 

Pedagogical Techniques and Classroom Practices 

Design Thinking Methodology 

E+$#2,%!"#,C#,2%#$%0%&7,0*#(%0,&%#-+/0-#3+%0../'0("%-'%./'>5+*?$'53#,2%-"0-%@'()$+$%',%),&+/$-0,&#,2%
)$+/$K%,++&$<%/+@#,#,2%("055+,2+$<%2+,+/0-#,2%(/+0-#3+%$'5)-#',$<%0,&%(',-#,)')$57%#*./'3#,2%-"/')2"%
./'-'-7.#,2%0,&%-+$-#,2A%I7%&++.57%+*.0-"#N#,2%F#-"%)$+/$<%#-%),('3+/$%#,$#2"-$%-"0-%$"0.+%F+55?&+@#,+&%
./'>5+*$<%5+0&#,2%-'%#,,'30-#3+%#&+0$A%!"+$+%#&+0$%0/+%-"+,%-/0,$@'/*+&%#,-'%-0,2#>5+%./'-'-7.+$<%
F"#("%0/+%-+$-+&%0,&%/+@#,+&%>0$+&%',%@++&>0(CA%!"#$%(7(5+%+,(')/02+$%0&0.-0>#5#-7<%('550>'/0-#',<%0,&%
0%)$+/?%(+,-+/+&%.+/$.+(-#3+<%+,$)/#,2%$'5)-#',$%+@@+(-#3+57%0&&/+$$%/+05?F'/5&%("055+,2+$A 

Blended Learning Strategies 

I5+,&+&%5+0/,#,2%(/+0-+$%0,%#**+/$#3+%+&)(0-#',05%+M.+/#+,(+%>7%#,-+2/0-#,2%&#2#-05%/+$')/(+$%F#-"%#,?%
.+/$',%#,-+/0(-#',$A%S,5#,+%*0-+/#05$%./'3#&+%@5+M#>#5#-7<%055'F#,2%5+0/,+/$%-'%+,202+%F#-"%(',-+,-%0-%
-"+#/%'F,%.0(+<%F"#5+%@0(+?-' ?@0(+%0(-#3#-#+$%@'$-+/%('550>'/0-#',<%&#$()$$#',<%0,&%"0,&$?',%./0(-#(+A%
!"#$% 0../'0("% +,"0,(+$% +,202+*+,-% >7% (0-+/#,2% -'% &#3+/$+% 5+0/,#,2% $-75+$<% +,(')/02#,2% 0(-#3+%
.0/-#(#.0-#',<% 0,&% /+#,@'/(#,2% (',(+.-$% -"/')2"% *)5-#.5+% *'&+$% '@% &+5#3+/7A% I7% ('*>#,#,2% -"+%
0((+$$#>#5#-7% '@% ',5#,+% .50-@'/*$% F#-"% -"+% .+/$',05% (',,+(-#',% '@% -/0&#-#',05% #,$-/)(-#',<% >5+,&+&%
5+0/,#,2%(/+0-+$%0%&7,0*#(%0,&%+,/#("+&%5+0/,#,2%+,3#/',*+,-%-"0-%./'*'-+$%&++.+/%),&+/$-0,&#,2%
0,&%*+0,#,2@)5%#,-+/0(-#',$A 

Gamification for Student Engagement 

1,% 0% 5+0/,#,2% +,3#/',*+,-<% #,('/.'/0-#,2% 20*+?5#C+% &7,0*#($% (0,% -/0,$@'/*% -"+% +&)(0-#',05%
+M.+/#+,(+%#,-'%0,%+,202#,2%0,&%*'-#30-#,2%J')/,+7A%I7%#,-+2/0-#,2%#,-+/0(-#3+%("055+,2+$<%/+F0/&#,2%
./'2/+$$%F#-"%.'#,-$<%0,&%@'$-+/#,2%0%$+,$+%'@%0("#+3+*+,-<%$-)&+,-$%>+('*+%*'/+%#**+/$+&%#,%-"+#/%
5+0/,#,2A%!"+%+M(#-+*+,-%'@%'3+/('*#,2%'>$-0(5+$%0,&%/+0("#,2%,+F%*#5+$-',+$%@)+5$%-"+#/%#,-/#,$#(%
*'-#30-#',<% +,(')/02#,2% .+/$#$-+,(+% 0,&% &++.+/% +,202+*+,-% F#-"% -"+% *0-+/#05A% !"/')2"% -"#$%
0../'0("<% -"+% (50$$/''*% +3'53+$% #,-'% 0% &7,0*#(% $.0(+% F"+/+% ()/#'$#-7% 0,&% ('*.+-#-#',% &/#3+%
(',-#,)')$%#*./'3+*+,-<%*0C#,2%-"+%5+0/,#,2%./'(+$$%>'-"%+,J'70>5+%0,&%+@@+(-#3+A 

 

Assessment and Evaluation Strategies 

Formative and Summative Assessments 

T'/*0-#3+%0$$+$$*+,-$%.507%0%(/)(#05%/'5+%#,%*',#-'/#,2%$-)&+,-%5+0/,#,2%-"/')2"')-%0%./'J+(-A%!"+$+%
0$$+$$*+,-$% 0/+% (',&)(-+&% (',-#,)')$57% -'% ./'3#&+% -#*+57% @++&>0(C<% 055'F#,2% >'-"% $-)&+,-$% 0,&%
+&)(0-'/$%-'%#&+,-#@7%$-/+,2-"$%0,&%0/+0$%@'/%#*./'3+*+,-A%I7%#,('/.'/0-#,2%30/#')$%*+-"'&$%$)("%0$%
H)#NN+$<%.++/%@++&>0(C<%0,&%/+@5+(-#3+%&#$()$$#',$<%+&)(0-'/$%(0,%20)2+%$-)&+,-$K%),&+/$-0,&#,2%0,&%
0&J)$-%#,$-/)(-#',%0(('/&#,257A%!"#$%',2'#,2%./'(+$$%@'$-+/$%0,%#,-+/0(-#3+%5+0/,#,2%+,3#/',*+,-%F"+/+%
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$-)&+,-$%0(-#3+57%+,202+%F#-"%-"+%*0-+/#05<%/+@#,+%-"+#/%$C#55$<%0,&%+,"0,(+%-"+#/%(/#-#(05%-"#,C#,2A%9$%0%
/+$)5-<%@'/*0-#3+%0$$+$$*+,-$%,'-%',57%-/0(C%./'2/+$$%>)-%05$'%$)..'/-%&++.+/%5+0/,#,2%0,&%./'*'-+%0%
2/'F-" ?'/#+,-+&%*#,&$+-%0*',2%$-)&+,-$A 

6)**0-#3+%0$$+$$*+,-$%@'()$%',%+305)0-#,2%-"+%@#,05%')-('*+%'@%0%./'J+(-<%F"+-"+/%#-%#$%0%/+.'/-<%0%
./'-'-7.+<%'/%0%./+$+,-0-#',A%!"+$+%0$$+$$*+,-$%*+0$)/+%-"+%+@@+(-#3+,+$$<%('*.5+-+,+$$<%0,&%'3+/055%
H)05#-7% '@% -"+% F'/C<% ./'3#&#,2% 0% ('*./+"+,$#3+% ),&+/$-0,&#,2% '@% -"+% 5+0/,+/L$% 0>#5#-7% -'% 0..57%
C,'F5+&2+%0,&%$C#55$A%I7%+M0*#,#,2%-"+%@#,05%./'&)(-<%$)**0-#3+%0$$+$$*+,-$%'@@+/%305)0>5+%#,$#2"-$%
#,-'%-"+%&+.-"%'@%),&+/$-0,&#,2%0,&%-"+%5+3+5%'@%('*.+-+,(7%0("#+3+&A%!"#$%-7.+%'@%+305)0-#',%+,$)/+$%
-"0-%5+0/,+/$%,'-%',57%2/0$.%-"+'/+-#(05%(',(+.-$%>)-%05$'%&+*',$-/0-+%-"+#/%0..5#(0-#',%#,%/+05?F'/5&%
$(+,0/#'$<%*0C#,2%#-%0%(/)(#05%('*.',+,-%'@%-"+%5+0/,#,2%./'(+$$A 

Rubrics for Creativity and Collaboration 

9$$+$$#,2% $-)&+,-$% /+H)#/+$% 0% "'5#$-#(% 0../'0("% -"0-% 2'+$% >+7',&% -+(",#(05% C,'F5+&2+% -'% #,(5)&+%
(/+0-#3#-7<%-+0*F'/C<%0,&%./'>5+*?$'53#,2%$C#55$A%9%F+55?$-/)(-)/+&%/)>/#(%$"')5&%./'3#&+%(5+0/%(/#-+/#0%
@'/% +305)0-#,2% -"+$+% 0$.+(-$<% +,$)/#,2% -"0-% $-)&+,-$% 0/+% /+('2,#N+&% @'/% -"+#/% 0>#5#-7% -'% -"#,C%
#,,'30-#3+57<%('550>'/0-+%+@@+(-#3+57<%0,&%0../'0("%("055+,2+$%F#-"%(/#-#(05%/+0$',#,2A%V/+0-#3#-7%(0,%>+%
0$$+$$+&%>0$+&%',%'/#2#,05#-7<%0&0.-0>#5#-7<%0,&%-"+%0>#5#-7%-'%2+,+/0-+%),#H)+%$'5)-#',$A%V'550>'/0-#',%
$"')5 &% >+% *+0$)/+&% >7% ('**),#(0-#',<% (',-/#>)-#',% -'% 2/').% +@@'/-$<% 0,&% -"+% 0>#5#-7% -'% F'/C%
('"+$#3+57% F#-"% .++/$A% 4/'>5+*?%$'53#,2% $C#55$% *)$-% >+% +305)0-+&% #,% -+/*$% '@% 0,057-#(05% -"#,C#,2<%
&+(#$#',?*0C#,2<% 0,&% -"+% (0.0(#-7% -'% 0..57% C,'F5+&2+% #,% &#3+/$+% (',-+M-$A% I7% #,-+2/0-#,2% -"+$+%
+5+*+,-$%#,-'%/)>/#($<%0$$+$$*+,-$%>+('*+%*'/+%('*./+"+,$#3+<%@'$-+/#,2%0%5+0/,#,2%+,3#/',*+,-%
-"0-%305)+$%>'-"%#,&#3#&)05%#,2+,)#-7%0,&%(''.+/0-#3+%+,202+*+,-A 

Portfolio-Based Assessments 

1,% 0% .'/-@'5#'?>0$+&% 0$$+$$*+,-<% $-)&+,-$% 0(-#3+57% ('*.#5+% 0% ('55+(-#',% '@% -"+#/% F'/C% '3+/% -#*+<%
$"'F(0$#,2%-"+#/%5+0/,#,2%./'2/+$$%0,&%&+3+5'.*+,-%0(/'$$%30/#')$%./'J+(-$A%!"#$%0../'0("%055'F$%
-"+*%-'%&'()*+,-%-"+#/%+3'53#,2%$C#55$<%/+@5+(-%',%-"+#/%2/'F-"<%0,&%&+*',$-/0-+%-"+#/%),&+/$-0,&#,2%
-"/')2"% -0,2#>5+% +3#&+,(+A% I7% ()/0-#,2% 0% &#3+/$+% /0,2+% '@% 0$$#2,*+,-$<% ./'J+(-$<% 0,&% /+@5+(-#',$<%
$-)&+,-$%20#,%0%&++.+/%#,$#2"-%#,-'%-"+#/%0(0&+*#(%J')/,+7%F"#5+%05$'%"03#,2%-"+%'..'/-),#-7%-'%$+5@?
0$$+$$% 0,&% /+(+#3+%*+0,#,2@)5% @++&>0(CA% !"#$% *+-"'&% @'$-+/$% 0% *'/+% ('*./+"+,$#3+% +305)0-#',<%
"#2"5#2"-#,2%,'-%J)$-%@#,05%')-('*+$%>)-%05$'%-"+%5+0/,#,2%./'(+$$<%(/+0-#3#-7<%0,&%(/#-#(05%-"#,C#,2%$C#55$%
&+3+5'.+&%05',2%-"+%F07A 

 

Chapter 1: Science Lesson Integrated with Non-Formal Video Games 

Overview 

!"+% 6(#+,(+% ("0.-+/% 0#*$% -'% +M.5'/+% ('/+% $(#+,-#@#(% ./#,(#.5+$% )$#,2% ,',?@'/*05% 3#&+'% 20*+$% 0$% 0%
*+&#)*%@'/%+M.+/#+,-#05%5+0/,#,2A%I7%#,-+2/0-#,2%#,-+/0(-#3+%.50-@'/*$%$)("%0$%:#,+(/0@-%0,&%!#,C+/(0&<%
$-)&+,-$%(0,%+,202+%F#-"%@),&0*+,-05%(',(+.-$%#,%."7$#($<%>#'5'27<%0,&%("+*#$-/7%-"/')2"%"0,&$?',%
&#2#-05%+M.+/#*+,-0-#',A%!"+$+%-''5$%'@@+/%0%&7,0*#(%5+0/,#,2%+,3#/',*+,-%F"+/+%$-)&+,-$%(0,%>)#5&%
*'&+5$< 
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$#*)50-+%/+05?F'/5&%."+,'*+,0<%0,&%+,202+%#,%3#/-)05%50>$%-"0-%+,"0,(+%-"+#/%('*./+"+,$#',%0,&%
/+-+,-#',%'@%$(#+,-#@#(%C,'F5+&2+A 

:'&+/,%+&)(0-#',05%/+$+0/("%$)22+$-$%-"0-%20*#@#(0-#',%0,&%#,-+/0(-#3+%5+0/,#,2%$#2,#@#(0,-57%+,"0,(+%
$-)&+,-%*'-#30-#',%0,&%('2,#-#3+%+,202+*+,-A%!"+%#,-+2/0-#',%'@%,',?@'/*05%3#&+'%20*+$%+,0>5+$%
$-)&+,-$%-'%3#$)05#N+%('*.5+M%-"+'/#+$<%*0,#.)50-+%30/#0>5+$<%0,&%&+3+5'.%./'>5+*?$'53#,2%$C#55$%#,%0,%
+,202#,2%0,&%#**+/$#3+%*0,,+/A 

Objectives 

] ! !'%@'$-+/%0%&++.+/%),&+/$-0,&#,2%'@%$(#+,-#@#(%(',(+.-$%>7%+,0>5#,2%$-)&+,-$%-'%+M.5'/+%0,&%
+M.+/#*+,-%F#-"#,%3#/-)05%+,3#/',*+,-$A 

] ! !'%+,"0,(+%&#2#-05%5#-+/0(7%-"/')2"%-"+%)$+%'@%$#*)50-#',?>0$+&%-''5$%-"0-%+,(')/02+%
#,-+/0(-#3+%5+0/,#,2A 

] ! !'%@0(#5#-0-+%+M.+/#*+,-0-#',%>7%055'F#,2%$-)&+,-$%-'%(',&)(-%&#2#-05%$#*)50-#',$%'@%$(#+,-#@#(%
./#,(#.5+$%0,&%(',(+.-$A 

] ! !'%+,(')/02+%('550>'/0-#',%0,&%./'>5+*?$'53#,2%#,%$(#+,-#@#(%(',-+M-$%>7%./'*'-#,2%
-+0*F'/C%#,%3#/-)05%5+0/,#,2%$.0(+$A 

] ! !'%>/#&2+%-"+%20.%>+-F++,%-"+'/7%0,&%./0(-#(+%>7%&+*',$-/0-#,2%/+05?F'/5&%0..5#(0-#',$%'@%
$(#+,-#@#(%C,'F5+&2+%-"/')2"%#,-+/0(-#3+%5+0/,#,2A 

Strategies for Implementation 

!"#$%&'#$()*+,-&-.&"#/01+-(&")#($-#,#)&($2#*.$/($-"3!

] ! :'&+5%,0-)/05%+('$7$-+*$%-'%$-)&7%>#'&#3+/$#-7<%(5#*0-+%#*.0(-<%0,&%+('5'2#(05%>050,(+A 

] ! 6#*)50-+%."7$#($%(',(+.-$%$)("%0$%2/03#-7<%@'/(+<%0,&%*'*+,-)*%-"/')2"%#,?20*+%*+("0,#($A 

] ! E+$#2,%/+,+F0>5+%+,+/27%*'&+5$%5#C+%"7&/'+5+(-/#(%&0*$<%F#,&%-)/>#,+$<%0,&%$'50/%.0,+5$A 

Using Tinkercad for 3D modeling and scientific visualization: 

] ! V',$-/)(-%0,&%*0,#.)50-+%DE%*'&+5$%'@%*'5+()5+$%0,&%0-'*$%-'%),&+/$-0,&%("+*#(05%>',&#,2A 

] ! E+3+5'.%$(05+&%$-/)(-)/+$%'@%>#'5'2#(05%(+55$%-'%3#$)05#N+%'/20,+55+$%0,&%-"+#/%@),(-#',$A 

] ! 8,2#,++/%*+("0,#(05%*'&+5$%-'%+M.5'/+%./#,(#.5+$%'@%."7$#($<%$)("%0$%2+0/%$7$-+*$%0,&%5+3+/$A 

Facilitating group-based problem-solving activities: 

] ! 9$$#2,%$-)&+,-$%-'%('550>'/0-#3+%./'J+(-$%-"0-%/+H)#/+%(/#-#(05%-"#,C#,2%0,&%-+0*F'/CA 

] ! 8,(')/02+%.++/?-' ?.++/%5+0/,#,2%-"/')2"%$"0/+&%20*+?>0$+&%+M.+/#+,(+$A 

] ! 1,-+2/0-+%#,H)#/7?>0$+&%5+0/,#,2%0../'0("+$%F"+/+%$-)&+,-$%"7.'-"+$#N+<%+M.+/#*+,-<%0,&%
0,057N+%/+$)5-$%F#-"#,%-"+%20*+%+,3#/',*+,-A 
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Tools and Methods 

Minecraft Education 

Edition: 

] ! Z+3+/02+%:#,+(/0@-%-'%(',$-/)(-%#,-+/0(-#3+%*'&+5$%'@%+('$7$-+*$%@'/%$-)&7#,2%-'.#($%$)("%0$%
$)$-0#,0>#5#-7<%-"+%(0/>',%(7(5+<%0,&%")*0,%#*.0(-%',%-"+%+,3#/',*+,-A 

] ! 1*.5+*+,-%."7$#($?>0$+&%("055+,2+$%-"0-%/+H)#/+%$-)&+,-$%-'%0..57%(',(+.-$%'@%@'/(+<%
*'-#',<%0,&%+,+/27%-/0,$@'/*0-#',A 

] ! 8,(')/02+%$-)&+,-$%-'%(/+0-+%$(#+,-#@#(%$-/)(-)/+$<%$)("%0$%$.0(+%$-0-#',$<%),&+/F0-+/%
/+$+0/("%50>$<%'/%3'5(0,#(%#$50,&$<%-'%+M.5'/+%80/-"%$(#+,(+%./#,(#.5+$A 

Tinkercad: 

] ! 4/'3#&+%$-)&+,-$%F#-"%0%.50-@'/*%-'%&+$#2,%*'5+()50/%$-/)(-)/+$%-"0-%#55)$-/0-+%&#@@+/+,-%
-7.+$%'@%("+*#(05%>',&$A 

] ! [-#5#N+%DE%*'&+5#,2%-'%&+*',$-/0-+%-"+%0/("#-+(-)/+%'@%(+55$<%'/20,$<%0,&%+,-#/+%>#'5'2#(05%

$7$-+*$A 

] ! 8,(')/02+%$-)&+,-$%-'%+,2#,++/%."7$#($?>0$+&%$#*)50-#',$<%$)("%0$%$#*.5+%*0("#,+$%0,&%
>/#&2+%$-/)(-)/+$<%-'%-+$-%(',(+.-$%5#C+%F+#2"-%&#$-/#>)-#',%0,&%5'0&?>+0/#,2%(0.0(#-7A 

Example Activities 

'#$()*+,-&4#.56./(&78+11($%(3!

] ! 6-)&+,-$%F'/C%#,%-+0*$%-'%&+$#2,%0,&%(',$-/)(-%$+5@?$)$-0#,#,2%>#'?&'*+$%#,%:#,+(/0@-A 

] ! !"+7%*)$-%>050,(+%'M72+,%5+3+5$<%F0-+/%$')/(+$<%.50,-%5#@+<%0,&%0,#*05%.'.)50-#',$%-'%
*0#,-0#,%+('$7$-+*%$-0>#5#-7A 

] ! V',(+.-$%V'3+/+&\%8('$7$-+*$<%$)$-0#,0>#5#-7<%+,3#/',*+,-05%$(#+,(+<%."'-'$7,-"+$#$<%0,&%
@''&%("0#,$A 

Minecraft Renewable Energy Simulation: 

] ! 6-)&+,-$%(',$-/)(-%0,&%+M.+/#*+,-%F#-"%30/#')$%/+,+F0>5+%+,+/27%$')/(+$%$)("%0$%$'50/%
@0/*$<%F#,&%-)/>#,+$<%0,&%"7&/'+5+(-/#(%.50,-$A 

] ! !"+7%0,057N+%-"+%+@@#(#+,(7%'@%+0("%+,+/27%$')/(+%0,&%&#$()$$%/+05?F'/5&%0..5#(0-#',$A 

] ! V',(+.-$%V'3+/+&\%8,+/27%-/0,$@'/*0-#',<%+5+(-/#(#-7%2+,+/0-#',<%+,3#/',*+,-05%#*.0(-A 

Tinkercad Molecular Model Construction: 

] ! 6-)&+,-$%(/+0-+%DE%*'5+()50/%$-/)(-)/+$%'@%('**',%('*.'),&$<%$)("%0$%F0-+/%;W]S=<%
(0/>',%&#'M#&+%;VS]=<%0,&%25)('$+%;V^W_]S^=A 

] ! !"+7%*0,#.)50-+%0-'*$%0,&%>',&$%-'%),&+/$-0,&%*'5+()50/%2+'*+-/7%0,&%("+*#(05%/+0(-#',$A 
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] ! V',(+.-$%V'3+/+&\%9-'*#(%$-/)(-)/+<%("+*#(05%>',&#,2<%*'5+()50/%2+'*+-/7A 

Tinkercad Engineering Physics Lab: 

] ! 6-)&+,-$%&+$#2,%$#*.5+%*0("#,+$%;5+3+/$<%.)55+7$<%#,(5#,+&%.50,+$=%0,&%-+$-%"'F%-"+7%@),(-#',%
),&+/%&#@@+/+,-%5'0&$A 

] ! !"+7%0,057N+%+@@#(#+,(7<%*+("0,#(05%0&30,-02+<%0,&%/+05?F'/5&%0..5#(0-#',$A 

] ! V',(+.-$%V'3+/+&\%T'/(+$<%*+("0,#($<%G+F-',L$%50F$<%+,+/27%(',$+/30-#',A 

Conclusion 

I7%#,-+2/0-#,2%,',?@'/*05%3#&+'%20*+$%#,-'%$(#+,(+%+&)(0-#',<%$-)&+,-$%(0,%>/#&2+%-"+%20.%>+-F++,%
-"+'/+-#(05% C,'F5+&2+% 0,&% ./0(-#(05% 0..5#(0-#',A% !"+% "0,&$?',% ,0-)/+% '@% :#,+(/0@-% 0,&% !#,C+/(0&%
+,(')/02+$%()/#'$#-7<%@'$-+/$%(/+0-#3#-7<%0,&%+,"0,(+$%('550>'/0-#',<%*0C#,2%$(#+,-#@#(%(',(+.-$%*'/+%
0((+$$#>5+%0,&%+,202#,2A%!"#$%0../'0("%$)..'/-$%PR$-?(+,-)/7%5+0/,#,2%$C#55$<%#,(5)&#,2%&#2#-05%5#-+/0(7<%
(/#-#(05% -"#,C#,2<% 0,&% ./'>5+*?$'53#,2<% ./+.0/#,2% $-)&+,-$% @'/% @)-)/+% $(#+,-#@#(% 0,&% -+(",'5'2#(05%
0&30,(+*+,- $A 

 

Chapter 2: Technology Lesson Integrated with Non-Formal Video Games 

Overview 

!+(",'5'27%+&)(0-#',%.507$%0%(/)(#05%/'5+%#,%*'&+/,%5+0/,#,2%>7%+H)#..#,2%$-)&+,-$%F#-"%-"+%,+(+$$0/7%
$C#55$%-'%),&+/$-0,&%0,&%#,-+/0(-%F#-"%-"+%&#2#-05%F'/5&A%1-%,'-%',57%"+5.$%$-)&+,-$%2/0$.%./'2/0**#,2%
0,&%&+$#2,%(',(+.-$%>)-%05$'%@'$-+/$%0,%0F0/+,+$$%'@%-+(",'5'27L$%#*.0(-%',%$'(#+-7A%1,-+2/0-#,2%3#&+'%
20*+$%#,-'%-+(",'5'27%5+$$',$%./'3#&+$%0,%+,202#,2%0,&%#,-+/0(-#3+%0../'0("%-'%5+0/,#,2%('&#,2<%5'2#(<%
0,&%('*.)-0-#',05%-"#,C#,2A 

!"#$%("0.-+/%+M.5'/+$%-"+%)$+% '@%6(/0-("%0,&%:>5'(C<%-F'%>5'(C?>0$+&%./'2/0**#,2%.50-@'/*$<%#,%
+,"0,(#,2%$-)&+,-$K%),&+/$-0,&#,2%'@%./'2/0**#,2%0,&%-+(",'5'27%(',(+.-$A%I7%(/+0-#,2%-"+#/%'F,%
3#&+'%20*+$<%$-)&+,-$%(0,%&+3+5'.%5'2#(05%/+0$',#,2<%./'>5+*?$'53#,2%0>#5#-#+$<%0,&%(/+0-#3#-7<%055%F"#5+%
20#,#,2%+M.'$)/+%-'%@),&0*+,-05%('*.)-#,2%./#,(#.5+$A 

Objectives 

] ! 1,-/'&)(+%$-)&+,-$%-'%('&#,2%0,&%('*.)-0-#',05%-"#,C#,2%#,%0,%+,202#,2%0,&%#,-+/0(-#3+%

*0,,+/A  

] ! 8M.5'/+%-"+%(',,+(-#',%>+-F++,%-+(",'5'27%0,&%$'(#+-7%>7%+M0*#,#,2%-"+%/'5+%'@%&#2#-05%-''5$%#,%

+3+/7&07%5#@+A 

] ! E+3+5'.%./'>5+*?$'53#,2%0,&%(/#-#(05?-"#,C#,2%$C#55$%)$#,2%-+(",'5'27%-''5$%0,&%&#2#-05%.50-@'/*$A 

] ! 8,"0,(+%$-)&+,-$L%(/+0-#3#-7%>7%055'F#,2%-"+*%-'%&+$#2,%-"+#/%'F,%20*+$%0,&%#,-+/0(-#3+%

./'J+(-$A 

] ! 8,(')/02+%('550>'/0-#',%0,&%-+0*F'/C%-"/')2"%2/').?>0$+&%('&#,2%("055+,2+$%0,&%0(-#3#-#+$A 
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Strategies 

] ! [$+%6(/0-("%0,&%:>5'(C%-'%-+0("%-"+%>0$#($%'@%('&#,2%-"/')2"%20*+%(/+0-#',%0,&%#,-+/0(-#3+%

&+$#2,A 

] ! 1*.5+*+,-%./'J+(- ?>0$+&%5+0/,#,2%F"+/+%$-)&+,-$%&+$#2,%$#*.5+%0..$%'/%#,-+/0(-#3+%20*+$%
-"0-%$'53+%/+05?F'/5&%./'>5+*$A 

] ! 1,-/'&)(+%$-)&+,-$%-'%&+>)22#,2%0,&%#-+/0-#3+%./'>5+*?$'53#,2%0$%-"+7%/+@#,+%0,&%#*./'3+%
-"+#/%('&#,2%./'J+(-$A 

] ! T'$-+/%.++/%5+0/,#,2%0,&%('550>'/0-#',%>7%+,(')/02#,2%$-)&+,-$%-'%$"0/+%-"+#/%./'J+(-$%0,&%
('&+%F#-"%(50$$*0-+$A 

] ! 1,-+2/0-+%&#$()$$#',$%',%+-"#(05%(',$#&+/0-#',$%#,%-+(",'5'27<%$)("%0$%&#2#-05%(#-#N+,$"#.<%
(7>+/$+()/#-7<%0,&%/+$.',$#>5+%20*+%&+3+5'.*+,-A 

Tools and Methods 

] ! /9#1)9,\%[-#5#N+%6(/0-("<%0%>5'(C?>0$+&%3#$)05%./'2/0**#,2%50,2)02+<%-'%#,-/'&)(+%$-)&+,-$%
-'%>0$#(%./'2/0**#,2%(',(+.-$%-"/')2"%20*+%&+3+5'.*+,-<%0,#*0-#',$<%0,&%#,-+/0(-#3+%
$-'/7-+55#,2A 

] ! RP:"93\%[$+%:>5'(C<%0,'-"+/%>5'(C?>0$+&%('&#,2%+,3#/',*+,-<%-'%#,-/'&)(+%$-)&+,-$%-'%
/'>'-#($%0,&%."7$#(05%('*.)-#,2<%"+5.#,2%-"+*%>/#&2+%-"+%20.%>+-F++,%$'@-F0/+%0,&%
"0/&F0/+A 

] ! H1&8+891)8"(%@:$&$()*\%1,('/.'/0-+%20*+?5#C+%+5+*+,-$%$)("%0$%.'#,-$<%5+0&+/>'0/&$<%0,&%
0("#+3+*+,-$%-'%+,"0,(+%$-)&+,-%+,202+*+,-A 

] ! .#"T$9)FX1*$6%D$1#(8(7\%955'F%$-)&+,-$%-'%F'/C%',%"0,&$?',%./'J+(-$%-"0-%/+H)#/+%-"+*%-'%
-"#,C%(/#-#(0557%0,&%0..57%('&#,2%./#,(#.5+$A 

] ! W$1:FY"#:6%?'':891)8"(*\%8,(')/02+%$-)&+,-$%-'%(/+0-+%-+(",'5'27?&/#3+,%$'5)-#',$%-'%
+3+/7&07%("055+,2+$<%/+#,@'/(#,2%-"+%./0(-#(05%305)+%'@%('&#,2%$C#55$A 

Example Activities 

Scratch Game Design: 

] ! 6-)&+,-$%(/+0-+%$#*.5+%3#&+'%20*+$%)$#,2%6(/0-("%-'%5+0/,%./'2/0**#,2%5'2#(<%$-'/7-+55#,2<%
0,&%)$+/%#,-+/0(-#',A 

] ! 8M0*.5+%./'J+(-$%#,(5)&+%&+$#2,#,2%0%*0N+%20*+<%.50-@'/*+/<%'/%H)#N%20*+%-"0-%-+0("+$%0%
$.+(#@#(%(',(+.-A 

] ! 1,-/'&)(+%30/#0>5+$<%5''.$<%(',&#-#',05$<%0,&%+3+,-%"0,&5#,2%-'%*0C+%-"+%20*+$%*'/+%
#,-+/0(-#3+%0,&%&7,0*#(A 

Mblock Robotics: 

] ! 6-)&+,-$%)$+%:>5'(C%-'%./'2/0*%/'>'-$%'/%*#(/'(',-/'55+/$%-'%.+/@'/*%30/#')$%-0$C$A 
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] ! 8M0*.5+%./'J+(-$%#,(5)&+%&+$#2,#,2%0%/'>'-#(%(0/%-"0-%@'55'F$%0%-/0(C<%0%5#2"-?$+,$#-#3+%050/*%

$7$-+*<%'/%0%$*0/-%"'*+%0)-'*0-#',%./'J+(-A 

] ! 8,(')/02+%$-)&+,-$%-'%+M.5'/+%$+,$'/$<%*'-'/$<%0,&%91%#,-+2/0-#',%-"/')2"%"0,&$?',%('&#,2%

+M.+/#+,(+$A 

Coding Challenges and Hackathons: 

] ! S/20,#N+%*#,#?('*.+-#-#',$%F"+/+%$-)&+,-$%F'/C%#,%-+0*$%-'%&+$#2,%0,&%>)#5&%@),(-#',05%
20*+$%'/%/'>'-#(%$'5)-#',$%F#-"#,%0%$+-%-#*+%5#*#-A 

] ! 4/'3#&+%("055+,2+$%-"0-%/+50-+%-'%/+05?F'/5&%#$$)+$<%$)("%0$%(/+0-#,2%0,%+&)(0-#',05%20*+%@'/%
7'),2+/%$-)&+,-$%'/%0%/'>'-%-"0-%"+5.$%F#-"%"')$+"'5&%-0$C$A 

Cross-Curricular Integration: 

] ! [$+%6(/0-("%-'%(/+0-+%#,-+/0(-#3+%$#*)50-#',$%@'/%$(#+,(+<%"#$-'/7<%'/%*0-"+*0-#($%
5+$$',$A1*.5+*+,-%$-'/7-+55#,2%0,&%0,#*0-#',%-'%+,"0,(+%50,2)02+%0/-$%0,&%(/+0-#3+%F/#-#,2%
$C#55$A 

] ! V',,+(-%./'2/0**#,2%F#-"%*)$#(%0,&%0/-%>7%055'F#,2%$-)&+,-$%-'%('*.'$+%&#2#-05%*)$#(%'/%
(/+0-+%0,#*0-+&%$-'/#+$A 

Conclusion 

1,-+2/0-#,2%,',?@'/*05%3#&+'%20*+$%#,-'%-+(",'5'27%+&)(0-#',%./'3#&+$%0,%#,,'30-#3+%F07%-'%-+0("%
('&#,2<%./'>5+*?$'53#,2<%0,&%('*.)-0-#',05%-"#,C#,2A%I7%5+3+/02#,2%.50-@'/*$%5#C+%6(/0-("%0,&%:>5'(C<%
$-)&+,-$%,'-%',57%20#,%-+(",#(05%$C#55$%>)-%05$'%5+0/,%-'%-"#,C%(/+0-#3+57%0,&%F'/C%('550>'/0-#3+57A%!"+$+%
*+-"'&$%+,(')/02+%0%&++.+/%),&+/$-0,&#,2%'@%-"+%#*.0(-%'@%-+(",'5'27%',%$'(#+-7%F"#5+%*0C#,2%-"+%
5+0/,#,2%./'(+$$%+,J'70>5+%0,&%+,202#,2A%[5-#*0-+57<%$)("%0,%0../'0("%"+5.$%./+.0/+%$-)&+,-$%@'/%0%
@)-)/+%F"+/+%&#2#-05%5#-+/0(7%#$%+$$+,-#05%@'/%$)((+$$%#,%30/#')$%@#+5&$A 

 

Chapter 3: Engineering Lesson Integrated with Non-Formal Video Games 

Overview 

8,2#,++/#,2%+&)(0-#',%@'$-+/$%-"+%&+3+5'.*+,-%'@%./'>5+*?$'53#,2%$C#55$%0,&%0,%),&+/$-0,&#,2%'@%"'F%
-"#,2$%0/+%>)#5-%0,&%@),(-#',A%1,%-"#$%("0.-+/<%$-)&+,-$%F#55%)$+%:#,+(/0@-%0,&%!#,C+/(0&%-'%+M.5'/+%
+,2#,++/#,2%(',(+.-$%$)("%0$%$-/)(-)/05%&+$#2,<%*+("0,#($<%0,&%$7$-+*$%-"#,C#,2A%!"+$+%-''5$%./'3#&+%
0,% +,202#,2% 0,&% #,-+/0(-#3+% 0../'0("% -'% ),&+/$-0,&#,2% +,2#,++/#,2% ./#,(#.5+$% -"/')2"% "0,&$?',%
&#2#-05%+M.+/#+,(+$A 

Objectives 

] ! !'%),&+/$-0,&%-"+%+,2#,++/#,2%&+$#2,%./'(+$$%-"/')2"%#,-+/0(-#3+%0(-#3#-#+$A 

] ! !'%@'$-+/%(/+0-#3#-7%#,%&+$#2,#,2%0,&%-+$-#,2%./'-'-7.+$%#,%0%3#/-)05%$.0(+A 

] ! !'%+M.5'/+%('/+%+,2#,++/#,2%./#,(#.5+$%)$#,2%&#2#-05%-''5$%#,%0%,',?-/0&#-#',05%5+0/,#,2%

+,3#/',*+,-A  
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] ! !'%+,"0,(+%('550>'/0-#',%0,&%-+0*F'/C%-"/')2"%+,2#,++/#,2%("055+,2+$%#,%20*#,2%

+,3#/',*+,-$A  

] ! !'%&+3+5'.%(/#-#(05%-"#,C#,2%$C#55$%>7%+305)0-#,2%0,&%/+@#,#,2%&#2#-05%+,2#,++/#,2%*'&+5$A 

Strategies 

] ! [-#5#N+%:#,+(/0@-%-'%>)#5&%0,&%-+$-%3#/-)05%$-/)(-)/+$%0,&%$7$-+*$A 

] ! 1*.5+*+,-%!#,C+/(0&%-'%&+$#2,<%$#*)50-+<%0,&%./'-'-7.+%+,2#,++/#,2%*'&+5$A 

] ! 8,(')/02+%#-+/0-#3+%&+$#2,%0,&%-/')>5+$"''-#,2%-"/')2"%-/#05?0,&?+//'/%./'>5+* ?$'53#,2A 

] ! 4/'*'-+%-+0*F'/C%0,&%('550>'/0-#',%>7%0$$#2,#,2%2/').%./'J+(-$%0,&%("055+,2+$A 

] ! 1,-+2/0-+%/+05?F'/5&%+,2#,++/#,2%(0$+%$-)&#+$%#,-'%&#2#-05%*'&+5#,2%0(-#3#-#+$A 

Tools and Methods 

] ! :#,+(/0@-%8&)(0-#',%8&#-#',\%4/'3#&+$%0%$0,&>'M%+,3#/',*+,-%F"+/+%$-)&+,-$%(0,%&+$#2,<%
(',$-/)(-<%0,&%-+$-%+,2#,++/#,2%$-/)(-)/+$%$)("%0$%>/#&2+$<%-'F+/$<%0,&%(#-7%507')-$A 

] ! !#,C+/(0&\%955'F$%$-)&+,-$%-'%(/+0-+%DE%*'&+5$%'@%+,2#,++/#,2%('*.',+,-$<%$)("%0$%2+0/$<%
.)55+7$<%0,&%$#*.5+%*0("#,+$<%F"#("%(0,%>+%-+$-+&%3#/-)0557%'/%DE?./#,-+&A 

] ! 8,2#,++/#,2%G'-+>''C$\%6-)&+,-$%&'()*+,-%-"+#/%&+$#2,%./'(+$$<%*0-+/#05$%)$+&<%0,&%-+$-#,2%
/+$)5-$%-'%0,057N+%.+/@'/*0,(+%0,&%$)22+$-%#*./'3+*+,-$A 

] ! !'%@'$-+/%('550>'/0-#',%0,&%-+0*F'/C%#,%*0-"?>0$+&%("055+,2+$A 

] ! !'%+,"0,(+%(/+0-#3#-7%0,&%./'>5+*?$'53#,2%$C#55$%-"/')2"%20*+?>0$+&%5+0/,#,2A 

] ! !'%#,-+2/0-+%6!8:%$C#55$%>7%5#,C#,2%*0-"+*0-#($%F#-"%-+(",'5'27%0,&%+,2#,++/#,2A 

Strategies 

] ! [-#5#N+%:#,+(/0@-%-'%-+0("%@),&0*+,-05%0,&%0&30,(+&%2+'*+-/7%(',(+.-$<%$)("%0$%
*+0$)/+*+,-<%$(05#,2<%0,&%-/0,$@'/*0-#',A 

] ! [$+%!#,C+/(0&%-'%3#$)05#N+%0,&%*0,#.)50-+%DE%2+'*+-/#(%$"0.+$<%/+#,@'/(#,2%*0-"+*0-#(05%
*'&+5$%0,&%./#,(#.5+$A 

] ! 1*.5+*+,-%./'>5+* ?$'53#,2%("055+,2+$%-"0-%/+H)#/+%('550>'/0-#',%0,&%(/#-#(05%-"#,C#,2A 

] ! 8,(')/02+%$-)&+,-$%-'%&'()*+,-%0,&%./+$+,-%-"+#/%@#,&#,2$%)$#,2%*)5-#*+&#0%@'/*0-$%5#C+%
3#&+'$%'/%&#2#-05%.'/-@'5#'$A 

] ! 1,('/.'/0-+%20*#@#(0-#',%+5+*+,-$%$)("%0$%.'#,-%$7$-+*$<%5+0&+/>'0/&$<%0,&%>0&2+$%-'%
+,"0,(+%+,202+*+,-A 

Tools and Methods 

Minecraft: 
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] ! I)#5&%2+'*+-/#(%$-/)(-)/+$%0,&%+M.5'/+%*0-"+*0-#(05%./'.+/-#+$%5#C+%0/+0<%3'5)*+<%0,&%$(05+A 

] ! V/+0-+%$(05+&%*'&+5$%'@%/+05?F'/5&%>)#5&#,2$%0,&%0,057N+%-"+#/%./'.'/-#',$A 

] ! [$+%/+&$-',+%(#/()#-$%-'%+M.5'/+%5'2#(%20-+$%0,&%>#,0/7%'.+/0-#',$A 

] ! E+3+5'.%(''/&#,0-+%.50,+%0(-#3#-#+$%F"+/+%$-)&+,-$%*)$-%,03#20-+%0,&%*0.%5'(0-#',$A 

Tinkercad: 

] ! V/+0-+%0,&%*0,#.)50-+%DE%*'&+5$%'@%2+'*+-/#(%$"0.+$%-'%+M.5'/+%(',(+.-$%5#C+%$7**+-/7<%
3'5)*+<%0,&%$)/@0(+%0/+0A 

] ! E+$#2,%('*.5+M%$-/)(-)/+$%>7%('*>#,#,2%$#*.5+%2+'*+-/#(%@#2)/+$A 

] ! 8M.+/#*+,-%F#-"%-/0,$@'/*0-#',$<%#,(5)&#,2%/'-0-#',$<%-/0,$50-#',$<%0,&%/+@5+(-#',$A 

] ! 1,-+2/0-+%+,2#,++/#,2%./#,(#.5+$%>7%(',$-/)(-#,2%>/#&2+$<%-'F+/$<%'/%*+("0,#(05%.0/-$A 

Example Activities 

'#$()*+,-&9(./(-*:&;<=1.*+-#.$3 !

] ! 6-)&+,-$%&+$#2,%2+'*+-/#(%$-/)(-)/+$%$)("%0$%.7/0*#&$<%()>+$<%0,&%/+(-0,2)50/%./#$*$%#,%

:#,+(/0@-A 

] ! !"+7%(05()50-+%-"+%&#*+,$#',$<%$)/@0(+%0/+0<%0,&%3'5)*+%'@%-"+#/%(/+0-#',$A 

] ! !+0("+/$%(0,%0$$#2,%/+05?F'/5&%$(+,0/#'$<%$)("%0$%&+$#2,#,2%0%*'&+5%'@%0%@0*')$%50,&*0/C%-'%

$(05+A 

Tinkercad 3D Geometry: 

] ! 6-)&+,-$%(/+0-+%DE%*'&+5$%'@%&#@@+/+,-%2+'*+-/#(%$"0.+$%0,&%+M.5'/+%-"+#/%./'.+/-#+$A 

] ! !"+7%+M.+/#*+,-%F#-"%('*>#,#,2%0,&%*'&#@7#,2%$"0.+$%-'%),&+/$-0,&%('*.5+M%$-/)(-)/+$A 

] ! 9$$#2,*+,-$%(0,%#,(5)&+%&+$#2,#,2%0%@)-)/#$-#(%(#-7%F#-"%*0-"+*0-#(05%./+(#$#',A 

 

Scaling and Measurement Challenge: 

] ! 6-)&+,-$%$+5+(-%0%/+05?F'/5&%'>J+(-%0,&%/+(/+0-+%#-%#,%:#,+(/0@-%'/%!#,C+/(0&<%0..57#,2%-"+%
('//+(-%$(05+A 

] ! !"+7%('*.0/+%-"+#/%*'&+5$%-'%/+05?F'/5&%*+0$)/+*+,-$%0,&%0,057N+%-"+#/%0(()/0(7A 

Symmetry and Transformations in Tinkercad: 

] ! 6-)&+,-$%(/+0-+%$7**+-/#(05%'>J+(-$%0,&%+M.5'/+%-/0,$@'/*0-#',$%$)("%0$%/'-0-#',$%0,&%

/+@5+(-#',$A 

] ! !"+7%(0,%>)#5&%*'&+5$%-"0-%&+*',$-/0-+%(',2/)+,(+%0,&%$#*#50/#-7%#,%2+'*+-/#(%@#2)/+$A 
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Mathematical Escape Room in Minecraft: 

] ! E+$#2,%0,%+$(0.+%/''*%F"+/+%$-)&+,-$%*)$-%$'53+%*0-"%.)NN5+$%-'%0&30,(+A 

] ! V"055+,2+$%(0,%#,(5)&+%$'53#,2%+H)0-#',$%-'%@#,&%"#&&+,%C+7$<%(05()50-#,2%0,25+$%-'%,03#20-+%

*0N+$<%'/%)$#,2%(''/&#,0-+%2+'*+-/7%-'%5'(0-+%'>J+(-$A 

Mathematical Art and Patterns: 

] ! [$#,2%>'-"%:#,+(/0@-%0,&%!#,C+/(0&<%$-)&+,-$%(/+0-+%-+$$+550-#',$<%@/0(-05$<%'/%*0,&050?5#C+%
.0--+/,$%-"0-%@'55'F%*0-"+*0-#(05%/)5+$A 

] ! !"+7%+M.5'/+%(',(+.-$%5#C+%-"+%T#>',0((#%$+H)+,(+<%2'5&+,%/0-#'<%0,&%*0-"+*0-#(05%
$7**+-/7A 

Assessment and Reflection 

] ! .#"T$9)FX1*$6%?**$**&$()C%6-)&+,-$%$)>*#-%-"+#/%:#,+(/0@-%'/%!#,C+/(0&%./'J+(-$%05',2%F#-"%
+M.50,0-#',$%'@%-"+#/%*0-"+*0-#(05%0..5#(0-#',$A 

] ! .$$#%W$A8$2C%6-)&+,-$%./+$+,-%-"+#/%&+$#2,$%0,&%./'3#&+%@++&>0(C%-'%(50$$*0-+$A 

] ! V878)1:%."#)+":8"*C%6-)&+,-$%&'()*+,-%-"+#/%5+0/,#,2%J')/,+7<%#,(5)&#,2%$(/++,$"'-$<%
F/#--+,%/+@5+(-#',$<%0,&%(05()50-#',$A 

] ! H1&8+8$6%Z=8[[$*C%[$+%#,-+/0(-#3+%H)#NN+$%0,&%*#,#?20*+$%-'%/+#,@'/(+%(',(+.-$%5+0/,+&%
&)/#,2%-"+%0(-#3#-#+$A 

] ! /$:+FW$+:$9)8"(%\"=#(1:*C%8,(')/02+%$-)&+,-$%-'%F/#-+%0>')-%-"+#/%./'>5+*?$'53#,2%
./'(+$$<%("055+,2+$%@0(+&<%0,&%5+$$',$%5+0/,+&A 

Conclusion 

1,-+2/0-#,2%:#,+(/0@-%0,&%!#,C+/(0&%#,-'%*0-"%5+$$',$%>/#&2+$%-"+%20.%>+-F++,%0>$-/0(-%(',(+.-$%0,&%
/+05?F'/5&% 0..5#(0-#',$A% I7% 5+3+/02#,2% -"+$+% &#2#-05% -''5$<% +&)(0-'/$% (0,% ()5-#30-+% 0% &++.+/%
),&+/$-0,&#,2%'@%2+'*+-/#(%./#,(#.5+$<%$.0-#05%/+0$',#,2<%0,&%./'>5+* ?$'53#,2%$C#55$A%!"+$+%+,202#,2<%
#,-+/0(-#3+%+M.+/#+,(+$%,'-%',57%*0C+%*0-"%*'/+%+,J'70>5+%>)-%05$'%./+.0/+%$-)&+,-$%@'/%@)-)/+%6!8:?
/+50-+&%.)/$)#-$A%!"+%('550>'/0-#3+%0,&%(/+0-#3+%,0-)/+%'@%-"+$+%0(-#3#-#+$%@'$-+/$%0,%+,3#/',*+,-%F"+/+%
$-)&+,-$%&+3+5'.%(/#-#(05%-"#,C#,2<%('**),#(0-#',<%0,&%-+0*F'/CB +$$+,-#05%$C#55$%@'/%-"+%PR$-%(+,-)/7A 

 

CONCLUSION 

!"+%1,-+2/0-#3+%4+&02'2#(05%6-/0-+27%;146=%/+./+$+,-$%0%-/0,$@'/*0-#3+%0../'0("%-'%6!89:%+&)(0-#',<%
+*."0$#N#,2%#,-+/&#$(#.5#,0/7%5+0/,#,2<%(/+0-#3#-7<%0,&%"0,&$?',%+,202+*+,-A%`''-+&%#,%-"+%./#,(#.5+$%
'@%./'J+(-?>0$+&%5+0/,#,2<%0/-#$-#(%+M.5'/0-#',<%0,&%-+(",'5'2#(05%#,-+2/0-#',<%146%+H)#.$%$-)&+,-$%F#-"%
+$$+,-#05%PR$-?(+,-)/7%$C#55$<%./+.0/#,2%-"+*%-'%-0(C5+%('*.5+M%/+05?F'/5&%("055+,2+$A%!"#$%@/0*+F'/C%
@'$-+/$% 0,% +&)(0-#',05% +,3#/',*+,-% F"+/+% (/#-#(05% -"#,C#,2<% ('550>'/0-#',<% 0,&% #,,'30-#',% >+('*+%
(+,-/0 5%-'%-"+%5+0/,#,2%./'(+$$<%+,(')/02#,2%$-)&+,-$%-'%>+('*+%0(-#3+%./'>5+*?$'53+/$%/0-"+/%-"0,%
.0$$#3+%/+(#.#+,-$%'@%C,'F5+&2+A 
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I7% 5+3+/02#,2% 146<%+&)(0-'/$% (0,% &+$#2,% &7,0*#(% 0,&% #*.0(-@)5% 5+$$',$% -"0-% -/0,$(+,&% -/0&#-#',05%
$)>J+(-% >'),&0/#+$<% @'$-+/#,2% 0% "'5#$-#(% ),&+/$-0,&#,2% '@% 6!89:% &#$(#.5#,+$A% !"+% $-/0-+27% $)..'/-$%
#-+/0-#3+% 0,&% /+@5+(-#3+% 5+0/,#,2% ./0(-#(+$<% 055'F#,2% $-)&+,-$% -'% +,202+% &++.57%F#-"% (',(+.-$<%
+M.+/#*+,-%F#-"%#&+0$<%0,&%/+@#,+%-"+#/%0../'0("+$%-"/')2"%(',-#,)')$%@++&>0(C%0,&%0&0.-0-#',A%!"#$%
+M.+/#+,-#05% 5+0/,#,2% ./'(+$$% ,)/-)/+$% /+$#5#+,(+% 0,&% 0&0.-0>#5#-7<% H)05#-#+$% -"0-% 0/+% #,(/+0$#,257%
305)0>5+%#,%-"+%+3'53#,2%25'>05%50,&$(0.+A 

9% C+7% 0$.+(-% '@% 146% #$% -"+% #,-+2/0-#',% '@% &#2#-05% -''5$% 0,&% #,-+/0(-#3+% .50-@'/*$<% #,(5)&#,2% 6(/0-("<%
:>5'(C<% :#,+(/0@-<% 0,&% !#,C+/(0&<% F"#("% $+/3+% 0$% .'F+/@)5% 3+"#(5+$% @'/% #**+/$#3+% 5+0/,#,2%
+M.+/#+,(+$A%!"+$+%-+(",'5'2#+$%+,0>5+%$-)&+,-$%-'%&+3+5'.%('*.)-0-#',05%-"#,C#,2<%+,2#,++/#,2%$C#55$<%
0,&%0/-#$-#(%(/+0-#3#-7%F"#5+%+,202#,2%#,%./'>5+*?$'53#,2%0(-#3#-#+$%-"0-%*#//'/%/+05?F'/5&%0..5#(0-#',$A%
a#&+'%20*+$<%#,%.0/-#()50/<%+*+/2+%0$%0,%+@@+(-#3+%*+&#)*%@'/%6!89:%+&)(0-#',<%./'3#&#,2%$-)&+,-$%
F#-"% 0,% #,-+/0(-#3+<% 20*#@#+&% 0../'0("% -"0-% +,"0,(+$% *'-#30-#',<% +,202+*+,-<% 0,&% C,'F5+&2+%
/+-+,-#',A 

!+0("+/$%(0,%)-#5#N+%-"+%$-/0-+2#+$<%-''5$<%0,&%*+-"'&'5'2#+$%')-5#,+&%#,%-"+%146%@/0*+F'/C%-'%(/0@-%
5+$$',%.50,$%-"0-%,'-%',57%05#2,%F#-"%+&)(0-#',05%$-0,&0/&$%>)-%05$'%#,$.#/+%()/#'$#-7%0,&%#,,'30-#',A%
I7%$+0*5+$$57%>5+,&#,2%(/+0-#3#-7%F#-"%/#2'/')$%0(0&+*#(%#,H)#/7<%146%/+#,@'/(+$%-"+%('/+%."#5'$'."7%'@%
6!89:% +&)(0-#', B #,-+2/0-#,2% $(#+,(+<% -+(",'5'27<% +,2#,++/#,2<% 0/-$<% 0,&% *0-"+*0-#($% #,-'% 0%
('"+$#3+%5+0/,#,2%+M.+/#+,(+A%!"#$%#,-+/&#$(#.5#,0/7%0../'0("%+,$)/+$%-"0-%$-)&+,-$%&+3+5'.%0%3+/$0-#5+%
$C#55%$+-%-"0-%./+.0/+$%-"+*%@'/%-"+%@)-)/+%'@%F'/C%0,&%-+(",'5'2#(05%0&30,(+*+,-$A 

!"+%#*.5+*+,-0-#',%'@%146%"0$%-"+%.'-+,-#05%-'%/+$"0.+%6!89:%+&)(0-#',<%'@@+/#,2%0%*'/+%+,/#("+&<%
+,202#,2<% 0,&% *+0,#,2@)5% 5+0/,#,2% J')/,+7A% I7% @'$-+/#,2% #,-+/&#$(#.5#,0/7% -"#,C#,2<% "0,&$?',%
+M.5'/0-#',<% 0,&% &#2#-05% 5#-+/0(7<% -"#$% $-/0-+27% .03+$% -"+% F07% @'/% 0% @)-)/+% F"+/+% +&)(0-#',% #$% ,'-%
(',@#,+&%-'%/#2#&%$-/)(-)/+$%>)-%+3'53+$%0$%0%&7,0*#(%0,&%#,-+/(',,+(-+&%@#+5&A%9$%$-)&+,-$%,03#20-+%
-"/')2"%-"#$%#,,'30-#3+%+&)(0-#',05%*'&+5<%-"+7%>+('*+%+*.'F+/+&%-'%(',-/#>)-+%*+0,#,2@)557%-'%
$'(#+-7<%&/#3+%-+(",'5'2#(05%./'2/+$$<%0,&%+*>/0(+%-"+%("055+,2+$%0,&%'..'/-),#-#+$%'@%-"+%*'&+/,%
F'/5&A 

] ! 6#*)50-#',%0,&%!+$-#,2\%[$+%#,?20*+%."7$#($%$#*)50-#',$%#,%:#,+(/0@-%0,&%*+("0,#(05%
-+$-#,2%#,%!#,C+/(0&%-'%+305)0-+%&+$#2,%+@@#(#+,(7A 

Example Activities 

Minecraft Bridge Challenge: 

] ! 6-)&+,-$%&+$#2,%0,&%(',$-/)(-%&#@@+/+,-%-7.+$%'@%>/#&2+$%;+A2A<%>+0*<%0/("<%$)$.+,$#',=%#,%
:#,+(/0@-A 

] ! T0(-'/$%5#C+%F+#2"-%&#$-/#>)-#',<%*0-+/#05%$+5+(-#',<%0,&%$-/)(-)/05%#,-+2/#-7%0/+%
(',$#&+/+&A 

] ! I/#&2+$%0/+%-+$-+&%>7%$#*)50-#,2%&#@@+/+,-%5'0&$%0,&%$-/+$$+$%#,%-"+%20*+A 

] ! 6-)&+,-$%0,057N+%@0#5)/+$%0,&%$)22+$-%#*./'3+*+,-$%>0$+&%',%-"+#/%'>$+/30-#',$A 

Tinkercad Engineering Design: 
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] ! 6-)&+,-$%(/+0-+%DE%*'&+5$%'@%*0("#,+$%'/%-''5$%&+$#2,+&%-'%$'53+%$.+(#@#(%+,2#,++/#,2%
./'>5+*$ A 

] ! 8M0*.5+$%#,(5)&+%&+$#2,#,2%0%$#*.5+%.)55+7%$7$-+*%-'%5#@-%'>J+(-$%+@@#(#+,-57%'/%(/+0-#,2%2+0/$%

-"0-%#,-+/0(-%#,%0%*+("0,#(05%$7$-+*A 

] ! 6-)&+,-$%./+$+,-%-"+#/%&+$#2,$%0,&%+M.50#,%-"+%+,2#,++/#,2%./#,(#.5+$%>+"#,&%-"+#/%*'&+5$A 

] ! 4/'-'-7.+$%(0,%>+%DE?./#,-+&%@'/%@)/-"+/%"0,&$?',%-+$-#,2A 

Redstone Engineering in Minecraft: 

] ! 6-)&+,-$%+M.5'/+%>0$#(%+5+(-/#(05%+,2#,++/#,2%(',(+.-$%)$#,2%:#,+(/0@-L$%`+&$-',+%$7$-+*A 

] ! !0$C$%#,(5)&+%>)#5&#,2%@),(-#',05%(#/()#-$<%0)-'*0-+&%&''/$<%'/%+3+,%5'2#(%20-+$%-'%),&+/$-0,&%
+5+(-/#(05%@5'F%0,&%0)-'*0-#',A 

] ! !"+7%0,057N+%"'F%`+&$-',+%*+("0,#($%(0,%$#*)50-+%/+05?F'/5&%+5+(-/#(05%+,2#,++/#,2%

0..5#(0-#',$A 

Tinkercad Structural Integrity Experiment: 

] ! 6-)&+,-$%&+$#2,%&#@@+/+,-%$)..'/-%$-/)(-)/+$%0,&%-+$-%-"+#/%$-0>#5#-7%),&+/%$#*)50-+&%(',&#-#',$A 

] ! !"+7%('*.0/+%-"+%+@@+(-$%'@%)$#,2%&#@@+/+,-%*0-+/#05$%0,&%2+'*+-/#(05%0//0,2+*+,-$%#,%-"+%

&+$#2,A 

] ! `+$)5-$%0/+%&'()*+,-+&%0,&%./+$+,-+&<%&#$()$$#,2%#*./'3+*+,-$%0,&%/+05?F'/5&%0..5#(0-#',$A 

City Planning and Infrastructure Development in Minecraft: 

R! 6-)&+,-$%&+$#2,%0,&%>)#5&%0%@),(-#',05%(#-7%F#-"%+$$+,-#05%#,@/0$-/)(-)/+%$)("%0$%/'0&$<%
>/#&2+$<%.'F+/%.50,-$<%0,&%F0-+/%$)..57%$7$-+*$A 

R! !"+7%(',$#&+/%@0(-'/$%5#C+%$)$-0#,0>#5#-7<%-/0@@#(%@5'F<%0,&%+*+/2+,(7%./+.0/+&,+$$%#,%
-"+#/%&+$#2,$A 

R! !"+%(50$$%+305)0-+$%&#@@+/+,-%&+$#2,$%>0$+&%',%+@@#(#+,(7<%/+05#$*<%0,&%#,,'30-#',A 

Reverse Engineering Challenge: 

R! 6-)&+,-$%$+5+(-%0%/+05?F'/5&%*0("#,+%'/%$-/)(-)/+%0,&%0--+*.-%-'%/+(/+0-+%#-%#,%+#-"+/%
:#,+(/0@-%'/%!#,C+/(0&A 

R! !"+7%0,057N+%-"+%@),(-#',<%*0-+/#05$<%0,&%&+$#2,%./'(+$$%>+@'/+%>)#5&#,2%-"+#/%*'&+5A 

R! 9@-+/%-+$-#,2%-"+#/%*'&+5<%-"+7%&#$()$$%"'F%+,2#,++/$%#*./'3+%&+$#2,$%#,%/+05?F'/5&%
0..5#(0-#',$A 

 

Conclusion 
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[$#,2%,', ?@'/*05%3#&+'%20*+$%$)("%0$%:#,+(/0@-%0,&%!#,C+/(0&%#,%+,2#,++/#,2%+&)(0-#',%+,"0,(+$%
+,202+*+,-<%(/+0-#3#-7<%0,&%./'>5+*?$'53#,2%$C#55$A%I7%./'3#&#,2%$-)&+,-$%F#-"%0,%#,-+/0(-#3+%.50-@'/*%
-'%+M.+/#*+,-%F#-"%+,2#,++/#,2%./#,(#.5+$<%-"+7%20#,%0%&++.+/%),&+/$-0,&#,2%'@%&+$#2,<%-+$-#,2<%0,&%
#-+/0-#',%./'(+$$+$A%!"+$+%&#2#-05%-''5$%>/#&2+%-"+%20.%>+-F++,%-"+'/7%0,&%0..5#(0-#',<%@'$-+/#,2%0%
"0,&$?',%0../'0("%-'%5+0/,#,2%-"0-%05#2,$%F#-"%*'&+/,%+&)(0-#',05%*+-"'&'5'2#+$A 

 

Chapter 4: Art Lesson Integrated with Non-Formal Video Games 

Overview 

9/-% +&)(0-#',% #,% -"+% 6!89:% ;6(#+,(+<% !+(",'5'27<% 8,2#,++/#,2<% 9/-<% 0,&% :0-"+*0-#($=% (',-+M-%
+*."0$#N+$%(/+0-#3#-7%0,&%&+$#2,%-"#,C#,2<%+,(')/02#,2%$-)&+,-$%-'%&+3+5'.%0/-#$-#(%0,&%-+(",'5'2#(05%
$C#55$%$#*)5-0,+')$57A%!"#$%("0.-+/%#,-+2/0-+$%!#,C+/(0&%0,&%:#,+(/0@-%0$%&#2#-05%.50-@'/*$%-"0-%055'F%
$-)&+,-$%-'%+M.5'/+%0/-#$-#(%&+$#2,<%&#2#-05%(/+0-#3#-7<%0,&%-"+%/'5+%'@%0/-%#,%-+(",'5'27%0,&%+,2#,++/#,2A%
I7%#,('/.'/0-#,2%,', ?@'/*05%3#&+'%20*+$%#,-'%0/-%5+$$',$<%$-)&+,-$%(0,%+,202+%#,%#**+/$#3+<%"0,&$?
',%+M.+/#+,(+$%-"0-%>/#&2+%-"+%20.%>+-F++,%-/0&#-#',05%0/-%@'/*$%0,&%&#2#-05%#,,'30-#',A 

Objectives 

] ! T'$-+/%(/+0-#3#-7%0,&%0/-#$-#(%+M./+$$#',%#,%$-)&+,-$A 

] ! 8M.5'/+%-"+%#,-+/$+(-#',%>+-F++,%0/-<%-+(",'5'27<%0,&%+,2#,++/#,2A 

] ! E+3+5'.%&+$#2,%0,&%3#$)05#N0-#',%$C#55$%)$#,2%&#2#-05%-''5$A 

] ! 8,(')/02+%./'>5+* ?$'53#,2%0,&%(/#-#(05%-"#,C#,2%-"/')2"%0/-#$-#(%(/+0-#',A 

] ! 4/'*'-+%('550>'/0-#',%0,&%-+0*F'/C%#,%3#/-)05%0/-#$-#(%./'J+(-$A 

] ! 4/'3#&+%0,%+,202#,2%0,&%#,-+/0(-#3+%5+0/,#,2%+M.+/#+,(+%)$#,2%20*+?>0$+&%.50-@'/*$A 

Strategies 

] ! [$+%!#,C+/(0&%@'/%&#2#-05%$()5.-#,2<%./'-'-7.#,2<%0,&%&+$#2,%-"#,C#,2%+M+/(#$+$A 

] ! [$+%:#,+(/0@-%@'/%>)#5&#,2<%&+$#2,#,2<%0,&%()/0-#,2%3#/-)05%0/-F'/C%#,%0%DE%+,3#/',*+,-A 

] ! 8,(')/02+%$-)&+,-$%-'%('550>'/0-+%',%50/2+?$(05+%3#/-)05%0/-%./'J+(-$A 

] ! 1,-+2/0-+%$-'/7-+55#,2%+5+*+,-$%-'%+,"0,(+%0/-#$-#(%(/+0-#',$%0,&%+,202+*+,-A 

] ! 1,('/.'/0-+%/+@5+(-#',%0,&%(/#-#H)+%$+$$#',$%-'%&#$()$$%0/-#$-#(%&+(#$#',$%0,&%-+(",#H)+$A 

Tools and Methods 

Tinkercad: 

] ! 9%)$+/?@/#+,&57<%>/'F$+/?>0$+&%DE%*'&+5#,2%-''5%$)#-0>5+%@'/%(/+0-#,2%$()5.-)/+$<%*'&+5$<%
0,&%&#2#-05%0/-F'/C$A 
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] ! 955'F$%$-)&+,-$%-'%+M.5'/+%@),&0*+,-05%DE%&+$#2,%./#,(#.5+$%$)("%0$%@'/*<%>050,(+<%
$7**+-/7<%0,&%./'.'/-#',A 

] ! 8,0>5+$%$-)&+,-$%-'%./'-'-7.+%0,&%3#$)05#N+%-"+#/%(/+0-#3+%#&+0$%#,%0%&#2#-05%@'/*0-A 

] ! 8,(')/02+$%+M.+/#*+,-0-#',%F#-"%&#2#-05%$()5.-#,2%-+(",#H)+$%0,&%2+'*+-/#(%-/0,$@'/*0-#',$A 

Minecraft: 

] ! 9%$0,&>'M%3#&+'%20*+%-"0-%./'3#&+$%$-)&+,-$%F#-"%0,%'.+,?+,&+&%+,3#/',*+,-%-'%>)#5&%0,&%
&+$#2,%3#/-)05%0/-F'/C$A 

] ! 8,(')/02+$%$-)&+,-$%-'%(/+0-+%.#M+5%0/-<%$()5.-)/+$<%0,&%0/("#-+(-)/05%$-/)(-)/+$A 

] ! 6)..'/-$%-"+%(/+0-#',%'@%#,-+/0(-#3+%0/-%2055+/#+$%0,&%#,$-0550-#',$A 

] ! 8,"0,(+$%$.0-#05%0F0/+,+$$%0,&%./'>5+*?$'53#,2%-"/')2"%&#2#-05%(',$-/)(-#',A 

] ! 8,0>5+$%('550>'/0-#',%#,%*)5-#.507+/%*'&+<%055'F#,2%$-)&+,-$%-'%F'/C%-'2+-"+/%',%0/-#$-#(%

./'J+(-$A 

Example Activities 

>#$?(*)+@&A)01=-0*(&78+11($%(3!

] ! 6-)&+,-$%(/+0-+%DE%&#2#-05%$()5.-)/+$%'@%0>$-/0(-%&+$#2,$<%@),(-#',05%0/-%.#+(+$<%'/%
/+./+$+,-0-#',$%'@%@0*')$%0/-F'/C$A 

] ! !"+7%(0,%+M.5'/+%&#@@+/+,-%-+M-)/+$<%$"0.+$<%0,&%.0--+/,$%-'%+,"0,(+%-"+#/%(/+0-#',$A 

] ! T#,#$"+&%&+$#2,$%(0,%>+%+M.'/-+&%@'/%DE%./#,-#,2%'/%$"'F(0$+&%#,%0%&#2#-05%.'/-@'5#'A 

Minecraft Art Gallery Exhibition: 

] ! 6-)&+,-$%&+$#2,%0,&%>)#5&%0%3#/-)05%0/-%2055+/7%#,%:#,+(/0@-%-'%$"'F(0$+%-"+#/%.#M+5%0/-<%DE%
(/+0-#',$<%0,&%&#2#-05%$()5.-)/+$A 

] ! !"+7%(0,%()/0-+%-"+*+&%+M"#>#-#',$%0,&%#,(5)&+%#,-+/0(-#3+%+5+*+,-$%$)("%0$%2)#&+&%-')/$%'/%
&#2#-05%0/-#$-%$-0-+*+,-$A 

] ! !"+%@#,05%2055+/7%(0,%>+%./+$+,-+&%-'%.++/$%'/%&#$.507+&%#,%0%$("''5?F#&+%3#/-)05%+3+,-A 

Pixel Art and Storytelling in Minecraft: 

] ! 6-)&+,-$%(/+0-+%.#M+5%0/-%F#-"#,%:#,+(/0@-%-"0-%/+./+$+,-$%0%("0/0(-+/<%-"+*+<%'/%$-'/7%+5+*+,-A 

] ! !"+7%F/#-+%0%$"'/-%$-'/7%'/%&+$(/#.-#',%-'%0(('*.0,7%-"+#/%0/-F'/C<%5#,C#,2%3#$)05%0,&%5#-+/0/7%
(/+0-#3#-7A 

] ! !"+%.#M+5%0/-%(0,%>+%&#$.507+&%#,%0%('550>'/0-#3+%&#2#-05%*)/05%'/%#,-+2/0-+&%#,-'%0%50/2+/%20*+%

F'/5&A 

Collaborative Virtual Sculpture Garden: 
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] ! b/').$%'@%$-)&+,-$%F'/C%-'2+-"+/%-'%&+$#2,%0%-"+*+&%$()5.-)/+%20/&+,%#,%:#,+(/0@-A 

] ! 80("%$-)&+,-%(',-/#>)-+$%0%),#H)+%$()5.-)/+<%)$#,2%:#,+(/0@-L$%>5'(C?>0$+&%$-/)(-)/+%-'%
(/+0-+%0/-#$-#(%@'/*$A 

] ! !"+%@#,05%./'J+(-%(0,%>+%+M.5'/+&%#,%0%3#/-)05%2055+/7%F05C<%F"+/+%$-)&+,-$%&#$()$$%-"+#/%
#,$.#/0-#',$%0,&%-+(",#H)+$A 

STEAM-Themed Digital Art Exploration: 

] ! 6-)&+,-$%)$+%!#,C+/(0&%0,&%:#,+(/0@-%-'%(/+0-+%0/-%#,$.#/+&%>7%6!89:%(',(+.-$%;+A2A<%
*0-"+*0-#(05%.0--+/,$<%$(#+,-#@#(%#55)$-/0-#',$<%'/%0/("#-+(-)/05%*'&+5$=A 

] ! !"+7%/+$+0/("%0,%0/-#$-#(%-+(",#H)+%-"0-%#,('/.'/0-+$%-+(",'5'27%0,&%0..57%#-%-'%-"+#/%&#2#-05%
(/+0-#',$A 

] ! 9%(50$$%&#$()$$#',%@'55'F$<%"#2"5#2"-#,2%"'F%0/-%0,&%-+(",'5'27%#,-+/$+(-%#,%*'&+/,%(/+0-#3+%
#,&)$-/#+$A 

Assessment and Reflection 

] ! ."#)+":8"%W$A8$2*C%6-)&+,-$%('*.#5+%-"+#/%&#2#-05%0/-F'/C%#,-'%0%.'/-@'5#'%0,&%/+@5+(-%',%-"+#/%
(/+0-#3+%./'(+$$A 

] ! .$$#%!#8)8<=$*C%6-)&+,-$%./+$+,-%-"+#/%F'/C%0,&%./'3#&+%(',$-/)(-#3+%@++&>0(C%-'%.++/$A 

] ! /$:+F?**$**&$()C%6-)&+,-$%F/#-+%/+@5+(-#',$%',%-"+#/%0/-#$-#(%J')/,+7<%&#$()$$#,2%("055+,2+$%
0,&%0("#+3+*+,-$A 

] ! -(*)#=9)"#%@A1:=1)8"(C%!+0("+/$%0$$+$$%$-)&+,-$%>0$+&%',%(/+0-#3#-7<%-+(",#(05%+M+()-#',<%
./'>5+* ?%$'53#,2<%0,&%+,202+*+,-%#,%-"+%0/-#$-#(%./'(+$$A 

Conclusion 

1,-+2/0-#,2%!#,C+/(0&%0,&%:#,+(/0@-%#,-'%0/-%+&)(0-#',%'@@+/$%$-)&+,-$%0%&7,0*#(%0,&%+,202#,2%F07%-'%
+M.5'/+% 0/-#$-#(% +M./+$$#',% F#-"#,% -"+% &#2#-05% 50,&$(0.+A% I7% >5+,&#,2% (/+0-#3#-7% F#-"% -+(",'5'27<%
$-)&+,-$%,'-%',57%&+3+5'.%-"+#/%0/-#$-#(%0>#5#-#+$%>)-%05$'%+,"0,(+%-"+#/%./'>5+*?$'53#,2<%('550>'/0-#',<%
0,&%&#2#-05%5#-+/0(7%$C#55$A%!"/')2"%-"+$+%#,-+/0(-#3+%.50-@'/*$<%0/-%>+('*+$%*'/+%0((+$$#>5+<%#**+/$#3+<%
0,&%/+5+30,-%-'%-"+%*'&+/,%F'/5&A 

 

Chapter 5: Math Lesson Integrated with Non-Formal Video Games 

Overview 

:0-"+*0-#($% +&)(0-#',% #$% *'$-% +@@+(-#3+% F"+,% $-)&+,-$% (0,% $++% #-$% /+5+30,(+% #,% +3+/7&07% 5#@+A%
!/0&#-#',05% -+0("#,2% *+-"'&$% '@-+,% $-/)225+% -'% +,202+% $-)&+,-$<% +$.+(#0557% #,% 0>$-/0(-% -'.#($% 5#C+%
2+'*+-/7%0,&%$.0-#05%/+0$',#,2A%I7%#,-+2/0-#,2%&#2#-05%-''5$%$)("%0$%:#,+(/0@-%0,&%!#,C+/(0&<%+&)(0-'/$%
(0,% (/+0-+% 0% &7,0*#(% 0,&% #**+/$#3+% 5+0/,#,2% +M.+/#+,(+% -"0-% +,"0,(+$% ),&+/$-0,&#,2% '@%
*0-"+*0-#(05% (',(+.-$A% !"+$+% .50-@'/*$% 055'F% $-)&+,-$% -'% #,-+/0(-% F#-"% 2+'*+-/#(% ./#,(#.5+$<%
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$7**+-/7<%0,&%$.0-#05%/+0$',#,2%#,%0%"0,&$?%',%*0,,+/<%*0C#,2%0>$-/0(-%(',(+.-$%*'/+%(',(/+-+%0,&%
+,202#,2A 

Objectives 

] ! !'%0..57%*0-"+*0-#(05%(',(+.-$%#,%$'53#,2%/+05?F'/5&%./'>5+*$A 

] ! !'%&+3+5'.%$.0-#05%/+0$',#,2%0,&%2+'*+-/#(%-"#,C#,2%-"/')2"%#,-+/0(-#3+%&#2#-05%-''5$A 

] ! !'%@'$-+/%('550>'/0-#',%0,&%-+0*F'/C%#,%*0-"?>0$+&%("055+,2+$A 

] ! !'%+,"0,(+%(/+0-#3#-7%0,&%./'>5+*?$'53#,2%$C#55$%-"/')2"%20*+?>0$+&%5+0/,#,2A 

] ! !'%#,-+2/0-+%6!8:%$C#55$%>7%5#,C#,2%*0-"+*0-#($%F#-"%-+(",'5'27%0,&%+,2#,++/#,2A 

Strategies 

] ! [-#5#N+%:#,+(/0@-%-'%-+0("%@),&0*+,-05%0,&%0&30,(+&%2+'*+-/7%(',(+.-$<%$)("%0$%
*+0$)/+*+,-<%$(05#,2<%0,&%-/0,$@'/*0-#',A 

] ! [$+%!#,C+/(0&%-'%3#$)05#N+%0,&%*0,#.)50-+%DE%2+'*+-/#(%$"0.+$<%/+#,@'/(#,2%*0-"+*0-#(05%
*'&+5$%0,&%./#,(#.5+$A 

] ! 1*.5+*+,-%./'>5+* ?$'53#,2%("055+,2+$%-"0-%/+H)#/+%('550>'/0-#',%0,&%(/#-#(05%-"#,C#,2A 

] ! 8,(')/02+%$-)&+,-$%-'%&'()*+,-%0,&%./+$+,-%-"+#/%@#,&#,2$%)$#,2%*)5-#*+&#0%@'/*0-$%5#C+%
3#&+'$%'/%&#2#-05%.'/-@'5#'$A 

] ! 1,('/.'/0-+%20*#@#(0-#',%+5+*+,-$%$)("%0$%.'#,-%$7$-+*$<%5+0&+/>'0/&$<%0,&%>0&2+$%-'%
+,"0,(+%+,202+*+,-A 

Tools and Methods 

Minecraft: 

] ! I)#5&%2+'*+-/#(%$-/)(-)/+$%0,&%+M.5'/+%*0-"+*0-#(05%./'.+/-#+$%5#C+%0/+0<%3'5)*+<%0,&%$(05+A 

] ! V/+0-+%$(05+&%*'&+5$%'@%/+05?F'/5&%>)#5&#,2$%0,&%0,057N+%-"+#/%./'.'/-#',$A 

] ! [$+%/+&$-',+%(#/()#-$%-'%+M.5'/+%5'2#(%20-+$%0,&%>#,0/7%'.+/0-#',$A 

] ! E+3+5'.%(''/&#,0-+%.50,+%0(-#3#-#+$%F"+/+%$-)&+,-$%*)$-%,03#20-+%0,&%*0.%5'(0-#',$A 

Tinkercad: 

] ! V/+0-+%0,&%*0,#.)50-+%DE%*'&+5$%'@%2+'*+-/#(%$"0.+$%-'%+M.5'/+%(',(+.-$%5#C+%$7**+-/7<%
3'5)*+<%0,&%$)/@0(+%0/+0A 

] ! E+$#2,%('*.5+M%$-/)(-)/+$%>7%('*>#,#,2%$#*.5+%2+'*+-/#(%@#2)/+$A 

] ! 8M.+/#*+,-%F#-"%-/0,$@'/*0-#',$<%#,(5)&#,2%/'-0-#',$<%-/0,$50-#',$<%0,&%/+@5+(-#',$A 

] ! 1,-+2/0-+%+,2#,++/#,2%./#,(#.5+$%>7%(',$-/)(-#,2%>/#&2+$<%-'F+/$<%'/%*+("0,#(05%.0/-$A 
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Example Activities 

'#$()*+,-&9(./(-*:&;<=1.*+-#.$3 !

] ! 6-)&+,-$%&+$#2,%2+'*+-/#(%$-/)(-)/+$%$)("%0$%.7/0*#&$<%()>+$<%0,&%/+(-0,2)50/%./#$*$%#,%

:#,+(/0@-A 

] ! !"+7%(05()50-+%-"+%&#*+,$#',$<%$)/@0(+%0/+0<%0,&%3'5)*+%'@%-"+#/%(/+0-#',$A 

] ! !+0("+/$%(0,%0$$#2,%/+05?F'/5&%$(+,0/#'$<%$)("%0$%&+$#2,#,2%0%*'&+5%'@%0%@0*')$%50,&*0/C%-'%

$(05+A 

Tinkercad 3D Geometry: 

] ! 6-)&+,-$%(/+0-+%DE%*'&+5$%'@%&#@@+/+,-%2+'*+-/#(%$"0.+$%0,&%+M.5'/+%-"+#/%./'.+/-#+$A 

] ! !"+7%+M.+/#*+,-%F#-"%('*>#,#,2%0,&%*'&#@7#,2%$"0.+$%-'%),&+/$-0,&%('*.5+M%$-/)(-)/+$A 

] ! 9$$#2,*+,-$%(0,%#,(5)&+%&+$#2,#,2%0%@)-)/#$-#(%(#-7%F#-"%*0-"+*0-#(05%./+(#$#',A 

 

   Scaling and Measurement Challenge: 

] ! 6-)&+,-$%$+5+(-%0%/+05?F'/5&%'>J+(-%0,&%/+(/+0-+%#-%#,%:#,+(/0@-%'/%!#,C+/(0&<%0..57#,2%-"+%
('//+(-%$(05+A 

] ! !"+7%('*.0/+%-"+#/%*'&+5$%-'%/+05?F'/5&%*+0$)/+*+,-$%0,&%0,057N+%-"+#/%0(()/0(7A 

Symmetry and Transformations in Tinkercad: 

] ! 6-)&+,-$%(/+0-+%$7**+-/#(05%'>J+(-$%0,&%+M.5'/+%-/0,$@'/*0-#',$%$)("%0$%/'-0-#',$%0,&%

/+@5+(-#',$A 

] ! !"+7%(0,%>)#5&%*'&+5$%-"0-%&+*',$-/0-+%(',2/)+,(+%0,&%$#*#50/#-7%#,%2+'*+-/#(%@#2)/+$A 

Mathematical Escape Room in Minecraft: 

] ! E+$#2,%0,%+$(0.+%/''*%F"+/+%$-)&+,-$%*)$-%$'53+%*0-"%.)NN5+$%-'%0&30,(+A 

] ! V"055+,2+$%(0,%#,(5)&+%$'53#,2%+H)0-#',$%-'%@#,&%"#&&+,%C+7$<%(05()50-#,2%0,25+$%-'%,03#20-+%

*0N+$<%'/%)$#,2%(''/&#,0-+%2+'*+-/7%-'%5'(0-+%'>J+(-$A 

Mathematical Art and Patterns: 

] ! [$#,2%>'-"%:#,+(/0@-%0,&%!#,C+/(0&<%$-)&+,-$%(/+0-+%-+$$+550-#',$<%@/0(-05$<%'/%*0,&050?5#C+%
.0--+/,$%-"0-%@'55'F%*0-"+*0-#(05%/)5+$A 

] ! !"+7%+M.5'/+%(',(+.-$%5#C+%-"+%T#>',0((#%$+H)+,(+<%2'5&+,%/0-#'<%0,&%*0-"+*0-#(05%$7**+-/7A 

Assessment and Reflection 
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] ! .#"T$9)FX1*$6%?**$**&$()C%6-)&+,-$%$)>*#-%-"+#/%:#,+(/0@-%'/%!#,C+/(0&%./'J+(-$%05',2%F#-"%
+M.50,0-#',$%'@%-"+#/%*0-"+*0-#(05%0..5#(0-#',$A 

] ! .$$#%W$A8$2C%6-)&+,-$%./+$+,-%-"+#/%&+$#2,$%0,&%./'3#&+%@++&>0(C%-'%(50$$*0-+$A 

] ! V878)1:%."#)+":8"*C%6-)&+,-$%&'()*+,-%-"+#/%5+0/,#,2%J')/,+7<%#,(5)&#,2%$(/++,$"'-$<%F/#--+,%
/+@5+(-#',$<%0,&%(05()50-#',$A 

] ! H1&8+8$6%Z=8[[$*C%[$+%#,-+/0(-#3+%H)#NN+$%0,&%*#,#?20*+$%-'%/+#,@'/(+%(',(+.-$%5+0/,+&%
&)/#,2%-"+%0(-#3#-#+$A 

] ! /$:+FW$+:$9)8"(%\"=#(1:*C%8,(')/02+%$-)&+,-$%-'%F/#-+%0>')-%-"+#/%./'>5+* ?$'53#,2%./'(+$$<%
("055+,2+$%@0(+&<%0,&%5+$$',$%5+0/,+&A 

Conclusion 

1,-+2/0-#,2%:#,+(/0@-%0,&%!#,C+/(0&%#,-'%*0-"%5+$$',$%>/#&2+$%-"+%20.%>+-F++,%0>$-/0(-%(',(+.-$%0,&%
/+05?F'/5&% 0..5#(0-#',$A% I7% 5+3+/02#,2% -"+$+% &#2#-05% -''5$<% +&)(0-'/$% (0,% ()5-#30-+% 0% &++.+/%
),&+/$-0,&#,2%'@%2+'*+-/#(%./#,(#.5+$<%$.0-#05%/+0$',#,2<%0,&%./'>5+* ?$'53#,2%$C#55$A%!"+$+%+,202#,2<%
#,-+/0(-#3+% +M.+/#+,(+$% ,'-% ',57% *0C+% *0-"% *'/+% +,J'70>5+% >)-% 05$'% ./+.0/+% $-)&+,-$% @'/% @)-)/+%
6!8: ?/+50-+&%.)/$)#-$A%!"+%('550>'/0-#3+%0,&%(/+0-#3+%,0-)/+%'@%-"+$+%0(-#3#-#+$%@'$-+/$%0,%+,3#/',*+,-%
F"+/+%$-)&+,-$%&+3+5'.%(/#-#(05%-"#,C#,2<%('**),#(0-#',<%0,&%-+0*F'/CB +$$+,-#05%$C#55$%@'/%-"+%PR$-%
(+,-)/7A 

CONCLUSION 

!"+%1,-+2/0-#3+%4+&02'2#(05%6-/0-+27%;146=%/+./+$+,-$%0%-/0,$@'/*0-#3+%0../'0("%-'%6!89:%+&)(0-#',<%
+*."0$#N#,2%#,-+/&#$(#.5#,0/7%5+0/,#,2<%(/+0-#3#-7<%0,&%"0,&$?',%+,202+*+,-A%`''-+&%#,%-"+%./#,(#.5+$%
'@%./'J+(-?>0$+&%5+0/,#,2<%0/-#$-#(%+M.5'/0-#',<%0,&%-+(",'5'2#(05%#,-+2/0-#',<%146%+H)#.$%$-)&+,-$%F#-"%
+$$+,-#05%PR$-?(+,-)/7%$C#55$<%./+.0/#,2%-"+*%-'%-0(C5+%('*.5+M%/+05?F'/5&%("055+,2+$A%!"#$%@/0*+F'/C%
@'$-+/$% 0,% +&)(0-#',05% +,3#/',*+,-% F"+/+% (/#-#(05% -"#,C#,2<% ('550>'/0-#',<% 0,&% #,,'30-#',% >+('*+%
(+,-/05%-'%-"+%5+0/,#,2%./'(+$$<%+,(')/02#,2%$-)&+,-$%-'%>+('*+%0(-#3+%./'>5+*?$'53+/$%/0-"+/%-"0,%
.0$$#3+%/+(#.#+,-$%'@%C,'F5+&2+A 

I7% 5+3+/02#,2% 146<% +&)(0-'/$% (0,% &+$#2,% &7,0*#(% 0,&% #*.0(-@)5% 5+$$',$% -"0-% -/0,$(+,&% -/0&#-#',05%
$)>J+(-% >'),&0/#+$<% @'$-+/#,2% 0% "'5#$-#(% ),&+/$-0,&#,2% '@% 6!89:% &#$(#.5#,+$A% !"+% $-/0-+27% $)..'/-$%
#-+/0-#3+% 0,&% /+@5+(-#3+% 5+0/,#,2% ./0(-#(+$<% 055'F#,2% $-)&+,-$% -'% +,202+% &++.57% F#-"% (',(+.-$<%
+M.+/#*+,-%F#-"%#&+0$<%0,&%/+@#,+%-"+#/%0../'0("+$%-"/')2"%(',-#,)')$%@++&>0(C%0,&%0&0.-0-#',A%!"#$%
+M.+/#+,-#05% 5+0/,#,2% ./'(+$$% ,)/-)/+$% /+$#5#+,(+% 0,&% 0&0.-0>#5#-7<% H)05#-#+$% -"0-% 0/+% #,(/+0$#,257%
305)0>5+%#,%-"+%+3'53#,2%25'>05%50,&$(0.+A 

9% C+7% 0$.+(-% '@% 146% #$% -"+% #,-+2/0-#',% '@% &#2#-05% -''5$% 0,&% #,-+/0(-#3+% .50-@'/*$<% #,(5)&#,2% 6(/0-("<%
:>5'(C<% :#,+(/0@-<% 0,&% !#,C+/(0&<% F"#("% $+/3+% 0$% .'F+/@)5% 3+"#(5+$% @'/% #**+/$#3+% 5+0/,#,2%
+M.+/#+,(+$A%!"+$+%-+(",'5'2#+$%+,0>5+%$-)&+,-$%-'%&+3+5'.%('*.)-0-#',05%-"#,C#,2<%+,2#,++/#,2%$C#55$<%
0,&%0/-#$-#(%(/+0-#3#-7%F"#5+%+,202#,2%#,%./'>5+*?$'53#,2%0(-#3#-#+$%-"0-%*#//'/%/+05?F'/5&%0..5#(0-#',$A%
a#&+'%20*+$<%#,%.0/-#()50/<%+*+/2+%0$%0,%+@@+(-#3+%*+&#)*%@'/%6!89:%+&)(0-#',<%./'3#&#,2%$-)&+,-$%
F#-"% 0,% #,-+/0(-#3+<% 20*#@#+&% 0../'0("% -"0-% +,"0,(+$% *'-#30-#',<% +,202+*+,-<% 0,&% C,'F5+&2+%
/+-+,-#',A 
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!+0("+/$%(0,%)-#5#N+%-"+%$-/0-+2#+$<%-''5$<%0,&%*+-"'&'5'2#+$%')-5#,+&%#,%-"+%146%@/0*+F'/C%-'%(/0@-%
5+$$',%.50,$%-"0-%,'-%',57%05#2,%F#-"%+&)(0-#',05%$-0,&0/&$%>)-%05$'%#,$.#/+%()/#'$#-7%0,&%#,,'30-#',A%
I7%$+0*5+$$57%>5+,&#,2%(/+0-#3#-7%F#-"%/#2'/')$%0(0&+*#(%#,H)#/7<%146%/+#,@'/(+$%-"+%('/+%."#5'$'."7%'@%
6!89:% +&)(0-#', B #,-+2/0-#,2% $(#+,(+<% -+(",'5'27<% +,2#,++/#,2<% 0/-$<% 0,&% *0-"+*0-#($% #,-'% 0%
('"+$#3+%5+0/,#,2%+M.+/#+,(+A%!"#$%#,-+/&#$(#.5#,0/7%0../'0("%+,$)/+$%-"0-%$-)&+,-$%&+3+5'.%0%3+/$0-#5+%
$C#55%$+-%-"0-%./+.0/+$%-"+*%@'/%-"+%@)-)/+%'@%F'/C%0,&%-+(",'5'2#(05%0&30,(+*+,-$A 

!"+%#*.5+*+,-0-#',%'@%146%"0$%-"+%.'-+,-#05%-'%/+$"0.+%6!89:%+&)(0-#',<%'@@+/#,2%0%*'/+%+,/#("+&<%
+,202#,2<% 0,&% *+0,#,2@)5% 5+0/,#,2% J')/,+7A% I7% @'$-+/#,2% #,-+/&#$(#.5#,0/7% -"#,C#,2<% "0,&$?',%
+M.5'/0-#',<% 0,&% &#2#-05% 5#-+/0(7<% -"#$% $-/0-+27% .03+$% -"+% F07% @'/% 0% @)-)/+% F"+/+% +&)(0-#',% #$% ,'-%
(',@#,+&%-'%/#2#&%$-/)(-)/+$%>)-%+3'53+$%0$%0%&7,0*#(%0,&%#,-+/(',,+(-+&%@#+5&A%9$%$-)&+,-$%,03#20-+%
-"/')2"%-"#$%#,,'30-#3+%+&)(0-#',05%*'&+5<%-"+7%>+('*+%+*.'F+/+&%-'%(',-/#>)-+%*+0,#,2@)557%-'%
$'(#+-7<%&/#3+%-+(",'5'2#(05%./'2/+$$<%0,&%+*>/0(+%-"+%("055+,2+$%0,&%'..'/-),#-#+$%'@%-"+%*'&+/,%
F'/5&A%
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