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I Importance of an Integrative Pedagogical Strategy
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I Objectives of the IPS Framework
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I Core Components of the IPS Framework ‘

I Interdisciplinary Project-Based Learning (PBL)
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I Inquiry-Based Learning (IBL)
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I Integration of Arts in STEM
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I Use of Technology and Digital Tools
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I Real-World Connections and Community Engagement
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Reflective and Iterative Learning
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I Pedagogical Techniques and Classroom Practices ‘

I Design Thinking Methodology
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I Blended Learning Strategies
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I Gamification for Student Engagement

1,% 0% 5+0/,#,2% + 34/ *+-<% #,(1.10-#,2% BHE+% &7,0%($% (0,% -/0,$@'*% -"+% +&)(0-#,05%
M.+ (+96#,-%0,%-+,202#,29%60,8%* -#30-#,2%3')/,+ T A% T%%#, +2/0-#, 2%, +/0(-#3+%6 ("055+,2+$<%%/+F
S 21+ $SYFH#-"%. #,-$<%0,8%6 @'$-+/#,2960%$+,$+06' @ Y60 (" HAD S (EYBGEYEYoH+/$+&Y0#, Yo-"+#/%

540/ #,2A% "+06 +M(#-+*+,-%' @% '3+/(*#,2%">$-0(5+$% 0,89 1+0("#,2% ,+FU *#5+$-' +$% @)+5$% -"+#/%
M H30-#,<% +,()/02#,2% +I$HS+,(+% 0,8% &++.+/% +,202+*+ -% F#-"% -"+0b *0-+/#05A% I"12"% -"#$9
0../'0("<% -"+% (50$$/"*% +3'53+$W6t0% &7,0%#(% $.0(+% F'+/+% (VH#S$H#-7% 0,&% (*.+-#-# % &IH#3+%
(,-#,))$%H* ['3+%+,-<%*OCH, 2%-"+%5+0/ #,2%./'(+$$%>'-"06+,J 70>5+%0,8%+@ @+(-#3+A

I Assessment and Evaluation Strategies ‘

I Formative and Summative Assessments
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~"0-965+0/,+/$%', 57%2/0$.%-"++-#(05%(', (+.-$%>)-%05$ %o &+*' $-/0-+%-"+#/%0. . 5#(CFIS8HPo/+05
$(+,0/#'$<%*0CH, 2%#-%0% (/) (HO5%(**.', +,-%' @%-"+%5+0/ #,2%./'(+$$A

I Rubrics for Creativity and Collaboration

O$S+$$#,2% $-)&+,-$% /+H)#/+$% 0% "5#$-#(% 0../'0("% -"0-% 2'+$% >+7",8&% -+(",#(05% C,' F5+82+% -'% #
(/+0-#3#-7<%-+0*F'/C<%0,8%./B58%,2%SCH55S AB6QRYFHGB/) >/#(%$"") 58% ./ 3#&+% (5+0/% (/#-+/#0%
@'/% +305)0-#,2% -"+$+% 0$.+(-$<% +,$)/#,2% -"0-%+$6) & 2INORY @'/% -"+1/% 0>#5#-7% -'% -"#,CY
#,,'30-#3+57<%('550>'/0-+%+@ @+(-#3+57<%0,&%0../'0("%("055+,2+$%F#-"%(/#-#(05%/+0%' #,2 A%V/+0-;
0$$+$5+&%>0$+8&%'", %' [#2#,05#-7<%0&0.-0>#5#-7<%0,&%-"+%0>#5#-7%-'%2+,+/0-+%) ,#H)+%3$'5)-#',$A
$")5 &% >+% *+03$)/+8&% >7% ("**),#(0-#,<% (,-1#>)-# % -'% 2/').% +@@'/-$<% 0,&% -"+% 0>#5#-7% -'% |
("+$#3+57% F#-"% . ++/SA% 4PBD8H,2% $CH558% *)$-% >+% +305)0-+&% #,% -+/*$% '@% 0,057-#(05% -
&+(#H$HPFOCH,2<% 0,&% -"+% (0.0(#-7% -'% 0..57% C,'F5+&2+% #,% &BBWHF% ¢,-+R10-#,2% -"+$+%
+5+*+,-$%#,-'%/)>/#($<% 0$$+$$*+,-$% >+(*+% *'[+% (*./+"+ $#3+<% @'$-+/#,2% 0% 5+0/ #,2% +,3#/' *+,-%
-"0-%305)+$%>"-"%o#,&#3#&)05%#,2-+,)#-7%0,&% (" .+/0-#3+%+,202+*+,-A

I Portfolio-Based Assessments

1,% 0% ./-@BROS+&% 0$$+$$*+,-<0b $-)&+,-$% O(-#3+57% (*.#5+% 0% ('55+(-#,% '@% -"+#/% F'/C% '3+/°
$"F(0$#,2% -"+#/% 5+0/,#,2% ./'2/+$$% 0,8% &+3+5'.*+,-96 O(/'$$% 30/#)$% ./ I+(-$A% "#$%0../'0("% 055'F:
RH-00& ()*+,-Y0-"+#1%+3'53#, 206 $CHE5$<V0/+ @5+(-U05 Y00 BUBERFFS-/0-+%-"+#1%),&+/$-0,8#,2%
120 -0, 2#>5+% +3#&+,(+A% 7% ()/0-#,2% 0% &H3+/$+% /0,2+% ' @% 0$$#2,*+,-$<% ./ J+(-$<% 0,8&% /-
$-)8&+,-$% 204, % 0% &-++.+/%# $#2"- Yo, - %o-"+#/% 0(0&+*#(%J'), + 7% F"#5+%05$'%" 034, 296"+ %" .. |-) #-T%
0$$+$$% 0,&% /+PHB#, 2@)5% @++&>0(CA% I"#$% *+-"8% @'$-+/$% 0% */+0b (*./+"+ $#3+% +305)0-#
"HO"5HD"# 2%, '-%J)$-% @#,05%")-(*+$%>)-%05$'%6-"+%65+0/ #,2%./'(+$$<Vo(/+0-#3#-7<%0, &% (/#-#(05%-
&+3+5' +&%05',2%-"+%F07A

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

I Overview

1"+ G(#+,(+96 ("0.-+/% OH#*$% -'% +M.5'/+% (1+% $(#+,-H@H#(Yo /4, (# TBF90 T4 296.+:% 20*+$% 0$% 0%

*+ &H) %@ Yo+ M. +/#+,-H#05%65+0/ #, 2A%I 7%, -+2/0-#, 26t -+/0(-#3+%.50-@'/*$%3$) ("%60$%:#,+(/0@-%0,89
$-)&+,-$%(0,%+,202+%F#-"% @), &0*+,-05% (", (+.-$YS T SFIBR 7<% 0, 8% ("+#S$-17%-"I") 2"U9D, &S
8H24-05%+M.+/#++,-0-# A%!"+$+06-"5$%' @ @+/%0%&7,0#(%5+0/ #,2%+,3#/' *+ -Yo F"+/+%$-)&+,-$% (0,
*&+5%<
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$#*)50-+%/+B35&%."+,"*+,0<%0, 806,202 +%#,%3#/-)05%50>$%-"0-%+,"0,(+%-"+#/%("*./+"+,$#',%0,&%
[+-+,-#,% @%S(#+,-#Q#(%C,' F5+&2+A

"' &+/,%+&)(0-#',05%/+$+0/("%$)22+$-$%-"0-%20*#@#(0-#',%0,&%#,-+/0(-#3+%5+0/ ,#,2%$#2,#@#(0,-57%
$-)&+,-%*'-#30-#',%0,&% ('2,#-#3+% +,202+*+,-A% "+% #,-+2/0-# 7' E0DB% 3#&+'% 20*+$% +,0>5+$%
$-)&+,-$%-'%3#$)05#N+%("*.5+M%-"+'/#+$<%*0,#.) 50 «%BNH0&DB+5".%./ D 3#,2%$C#55$%#,%0,%
+,202#,2%0,&%0#**+/$#3+%*0,,+/A

I Objectives

11 1'%@'$-+/%0%&++.+/%),&+/$-0,&#,2% @ %S(#+,-H@H(% (', (+.-8%>7%+,0>5#, 2%6$-)&+,-$%-'%+M.5'/-
ML+ Y FH-"# % 3H#/-) 05%-+, 3H#/" *+,-$A

11 1'0b+ "0, (+%&H#2#-05%5#-+0(7%-"1")2"%-"+%6)$+% @BSHEBOBS%-"0-%-+,()/02+%
#,-+0(-#3+%5+0/ #,2A

11 P%@O#H5#-0-+%+M.+/#*+ -0-# %>T%055'F#,2%$-)&+,-$%-'% (1&)6 0eB L GBS (1+,-# @ H(%
J#,(#.5+$%0,&%(',(+.-$A

11 1'%+ ()/02+%('550>"/0-#,%0,8%./'>5-8'53#, 2%6#, %S (#-+,- #@H#(%(,-+M-$%>7%./*'-#,2%
—+0*F'/CY%H#,%3#1-)05%5+0/,#,2%$.0(+$A

1! 19%>/#&2+%-"+%20.%>+-F++,%-"+'/7%0,&%./0(-#(+%>7%&+*'  F/(b&B/E#IBH# ,$%' @ %
$(#+,-#@#(%C,'F5+&2+%-"/")2"Y%#,-+/0(-#3+%5+0/ #,2A

I Strategies for Implementation

I HSYoR HB() +, & & HOL+-(8 WS-, 1) & (24 $I(5-"3
11 "&+5%,0-)/05%+('$7$-+*$%-'%6$-)& 7%>H# &H3+/BH-T7<Y%o(5H*0-+%t*.0(-<%0,&%+('5'2#(05%>050, (+A
11 6#950-+%."7$H#($%(, (+.-$%%) ("%0$%2/03#-7<% @'/(+<%0,8%6**+ - BO* KYBAHHO #(SA
11 E+$#2,%/+ +FO>5+%+ +/27%* &+5$%5HC+%"7 &/ +5+(-/#(%&O*$<YoF #,&%-)/>H#, +$<%0,8%$'50/%.0,

I Using Tinkercad for 3D modeling and scientific visualization:

11 V', $-/)(-%0,890 #.)50-+%DE%*&+5$%' @%*'5+()5+$%0,&%0-"*$%-'%),&+/$-0,&%("+*#(05%>" &#,2A
11 E+3+5".%$(05+8%6$-/)(-)/+$% @%>#'5'24#(05%(+55$%-'%3#$)05#N+%'/20,+55+$%0,8&%-"+#/%@), (-
11 8,28, ++%*+("0,#(05%* &+5$%-"%-+M.5'/+%6./#, (#.5+$% @%."T$H($<%3) ("%0$%2+0/%$7$-+*$%0,89

I Facilitating group-based problem-solving activities:

11 O$$#2,%$-)&+,-$%-'%6('550>'/0-#3+%./'J+(-$%-"0-%6/+H)#/+%(/#-#(05%-"#,C#,2%0,8%-+0*F'/CA
11 8,()/02+%.++/2' 2++/%5+0/ #,2%-"1")2"%$"0/+ 8% 260%+8%6+M.+/#+,(+$A

1! 1,-+2/0-+%#,H)B03$+8&%5+0/,8,2%("+$%F"+/+%$-)&+,-$%"7 .- "+ $#N+<%+M. +/#*+,-<%0,&%
0,057N+%/+3$)5-$% F#-"#,%-"+%20*+%+,3#/' *+,-A
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Tools and Methods

Minecraft Education

Edition:

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

1! 1%.5+%+,-%."7T$H($0$+&%0("055+,2+$%-"0-%/+H)#/+%$-) &+,-$%-'%0..57%(',(+.-$%' @% @'/ (+<%
*-#',<%0,&%+,+/27%-/0,$@'/*0-#', A

11 8,()/02+%$-)&+,-$%-'%(/+0-+%$(H#+ -H@H#(%$-/) (-)/+$<%$) S TASEHL) 86/ FO-+/%
[+$+0/("%50>$<%'/%3'5(0, #(%o#$50,&$<%6-"%-+M.5'/+0680/-"%$(#+,(+%6./#, (#.5+$A

I Tinkercad:

11 AI'3#H8+%S$-)&+,-$%F#-"%0%.50-@'*%-'%68+$#2,%*'5+()50/%$-/)(-)/+$%-"0-%#55)$-/0-+%&H@ @+/+
-7 4$% @%("+*#(05%>', &$A

11 [-#5#N+%DEY%* &+5#,2%6-'%8&+* $-10-+%-"+%0/("#-+(-)/+%' @%(+55$<%'/20,$<%0, &%+, -H#/+%>H#'5'2
$7$-+*3A

11 8,()/02+%$-)&+,-$%-"Yo+, 24, ++/%." TG+ &Y0$H*)50-#' $<%S) ("%0$%$#* . 5+%*0("#,+$%0,8%
>/#8&2+%3$-) (-)1+$<%-'%-+$-%(', (+.-$Y5H#C+Y F+#2"- % &#$- /12> B119/@UK96(B& A

I Example Activities

HS()*+,-&A#.5./(&78+11($%(B
11 6-)&+,-$%FICYo#, %o-+0*$%-'%6&+$#2,%0,8% (', B JJK-O6S4 2E0 8 +$%0#, %o #, +(/0@-A

1! 1"+7%*)$-%>050,(+%'M72+,%5+3+5$<%F0-+/%3$")/(+$<%.50,-%5#@+<%0,&%0,#*05%.".) 50-#',$%-'°
*O#,-0#,%+ (' $7$-+*%$-0>#5#-7A

11V (+.-$%V'3+/+8\%68('$7$-+*$<06$)$-0#, 0>H#5H#- 7<%+, 3#/" *+,-05%S(#+,(+<%."-'$7,-"+$#$<%0,8%
@"8%("0#,$A

I Minecraft Renewable Energy Simulation:

11 6-)&+,-$%(,$-/)(-%0,8%+M.+/#*+ -YoF#-"%30/#)$%/+,+FO>5+06+ +/27%S$)/(+$%$) ("%60$%$'50/%
@O/*$<%F#,8%-)/>#,+$<%0,8%" 7 &/ +5+(-/#(%.50,-$A

11 1"+7%0,057N+%-"+%+@ @#(#+, (7% @%+0("Yo+,+/27%S$')/ (B RIBAHYOSYHHO5
11V (+.-8%V'3+/+&\%8, +/27%-10,$@'[*0-#' <Y+ 5+ (-/#(#-T%2+,+/0-# ,<Yo+ 3#/' *+,-05%#* 0(-A

I Tinkercad Molecular Model Construction:

11 6-)&+,-$%(/+0-+%6DEY%*5+()50/%$-/)(-)/+$% @Y% (** ,%('*.), &$<%$)("%0$%6FO0-+/%:; W]S=<%
(01> %8 M#&+%:VS]=<%0,8%625)($+%:VAW_]S =A

11 I"+79%*0 #. )50 +960-"*$%0,&%>',&$%-'%),&+/$-0,8%*'5+()50/%2+*+-/7%0,&%("+*#(05%/+0(-# , $A
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11 V' (+.-8%V'3+/+&\%9-"H#(%$-1) (-)+<Yo("+*#(05%>" &, 2<%*'5+()50/%2+*+-/TA

I Tinkercad Engineering Physics Lab:

11 6-)&+,-$%&+$H2, %0$H* 5+06*0("H#, +$%;5+3+/$<%.)55+7$<%o#, (5#, +&%.50,+$=%60,8%6-+$-%6"F%-"+70
). &+H%&H@@+/+,-%5'0&$A

11 1"+79%0,057N+%+@ @#(#+,(7<%*+("0,#(05%0&30, BI5&Y%0, BH(O-G5 $A
11V (+.-$%V'3+/+&\% T /(+$<%*+("0,#($<%G+F-', L$%50F $<Vo+,+/27%(',$+/30-# A

I Conclusion

1 7%#,-+210-#,2% @' [*05% 3#&+ %6 20%+$%#, - %S+, (+%-+&) (0-#, <%$-)&+,-$% (0,96 >/#82+%-"+%620.% >+-
~"4'[+-4#(05% C,'F5+&2+% 0,8% ./0(-#(05% 0..5#(0-# A% 990'0/8% ' @% #,+(/0@-% 0,8&% #,C+/(08%
+,()/02+$% ()1 $#-7<% @'$-+/$% (/+0-#3#-7<%0,8%+, "0/ Q-BUPBTISH, 2% $(#+,-#@H#(% (', (+.-$%*1+%
O((+$$#>5+%60,8%+,202#,2A%!"#$%0. ./'0("%S$).. T-GIPRE-+0/ #, 2% SCHE5$<Vot, (5)8H, 2% & 2#-05%5#-+C
(I#-#(05% -"#,C#,2<% 0,8% BB, 2<% ./+.0/#,2% $-)&+,-3% @'1% @)-)/+% $(#+,-#@#(% 0,&% -+(",'5'2#(
0830,(+*+,- $A

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

I Overview

1+(",'5'27%+&)(0-#,%.507$%0%(/) (HO5%6/ 5+ 0b#, %o &+, %65+0/ #, 2%6> 7%+ H)H. .#,206$-) &+, -$YoF #-"%o-"+%b, +(
SCH55$%-'%),&+/$-0,8%60,&%6#, -+/0(-YoF#-"%-"+%&#2#-05% F'/5&A%1-%, -%' 57%"+5.$%$-)&+,-$%2/08.
0,8%8+$#2,%(',(+.-$%>)-%605$' % @'$-+/$%0, VoG- E ST L $Y6#*.0(-%', %3 (#+-TA%L, -+2/0-#,2%3H#8&+'%
20*+$Y6H, - %o+ (", '5'27%5+$$', $%./ 3H&+$%60, Yo+ 2028, 2960, &YoH, +/0(-#3+%0.../'O("%%-'%5+01  #,2%('&H, 2<%
0,8%('*.)-0-#',05%-"#,C#,2A

I"#$% ("0.-+/% +M.5'/+$% -"+96 )$+% ' @% 6(/0-("% 0,8% :>5' (OB HEI6 FR(T+#,2% .50-@'*$<% #, %
+,"0,(#,2%9-)&+,-$K%),&+/$-0,&#,2%' @%./'2/0*#,2%0,8%-+(",'5'27% (", (+.-$A%I 7% (/+0-#,2%-"+#/%'F %
3H&H'U20*+$<%$-)&+,-$%6(0,%60&+3+5' YEES 2 (DEY6. '>5+7B' 53¢, 2060>H5H-#+$<%0, &%6(/+0-#3#-7<%055%F"
204 #,2%+M.'$)/+%-"%@),&0*+,-05%("*.)-#,2%./#, (#.5+$A

I Objectives

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

1! 8M.57+%-"+%(',,+(-#,%>+-F++,%-+(",'5'27%0,&%$' (#+-7%>7%+MO*#,#,2%-"+%/'5+%' @ % &#2#-05%
+3+/7&07%5#@+A

]! E+3+5.9%./>5+*%'53#,2%0, &% (/#2H#06#,2%$C#55$%) $#,2%-+(",'5'27%-"5$%0,&%&#2#-05%.50-@'/

1" 8,"0,(+%$-)&+,-BL%(/+0-#3#-7%>7%055'F#,2%-"+*%-'%&+$#2,%-"+#/%'F,%20*+$%0,&%#,-+/0(-#3+
JI+H(-$A

11 8,()/02+%('550>"/0-#',%0,8%-+0*F'/C%-"/")2"%2/"y2>0$+&Y% ‘&, 2% ("055+, 2+$%0, &%60(-#3H#-#+$A
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I Strategies

1! [$+%6(/0-("%0,&%:>5%B6-+0("%-"+%>0$#($%' @% (' &#,2%-"I")2"%20*+%(/+0-#',%0,&%#,-+/0(-#3+%
&+$#2,A

1! 1%5+%+,-%./'J+(- 20$+&%5+0/,#,2%F"+/+%$-)&+,-$%&+$#2,%$#*.5+%0..$%'/%#,-+/0(-#3+%20*+$%
-"0-%%$'53+%MF058&%./'>5+*$A

11 1,-/&)(+%$-)&+,-$%-'V6&+>) 22#,2%0, &Yb#-+/0-#3-FHBBHHAF60SYo-"+ 7%/ + @#, +%60,8%6H*./'3+%
% (&H,2%.1' I+ (-$A

1! T'$-+/%.++/%5+0/#,2%0,&%('550>"/0-#',%>7%+,()/02#,2%$-) &+,-$%-'%$"0/+%-"+#/%./'I+(-$%00,&%
(&+%F#-"%(50$$*0-+$A

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

I Tools and Methods
11 19#1)9\%[-#5#N+%6(/0-("<YeBUPRE 3#$)05%./'2/0**#,2%50,2)02+<%-'%#,-/'&) (+%$-) &+,-$%
-'%>08#(%./'2/0%*#,2%(",(+.-$%-"/")2"%20*+%&+3+5".*+,-<%0,#*0-#',$<%0,&%#,-+/0(-#3+%
$-'/7-+55#,2A

1! RP:"93\%[$+%:>5'(C<%0, -"+/%B0G+&Yo('&#, 2%+ 3H#/' *+,-<Y%o-'Yott,-I'&) (+%$-) &+,-$%-'%
I'>'-#($%0,8%." T$H(05%(**.)-#,2<%"+5 #,2%-"+ %>/ #&2+%6-"+%20.%>+-F++,%$ @-F0/+%0,8%
"0/&FO/+A

]! H1&8+891)8"(%@:$8%()%('/.'/0-+%20*+¥B5H#C+%+5+*+,-$%3) ("% 0SBt B&$£I0/&$<%0,8%
O("#+3+*+,-$%-'%+,"0,(+%$-)&+,-%+,202+*+,-A

11 #'TSIOFX1*$6%DSLH#(BED55 F%$-)&+,-$%-'%6FICY%', B, &5+ (-$%6-"0-%6/+H)H/+%-"+*%-'%
"8 C%(/#-#(0557%0,8%0..57%('&#,2%.[#,(#.5+$A

11 WSIE"#:6%72":891)8"(A%8, (')/02+%$-)&+,-$%-"%6(/+0-+Y%o-+(", B3+ %$'5)-# ,$%-'%
+3+/7807%("055+,2+$<%/+#,@"/(#,2%-"+%./0(-#(05%305)+% @%6( &#,2%$CH55$A

Example Activities

Scratch Game Design:

11 6-)&+,-$%(/+0-+%$H* 5+%3HE&+ % 20*+$%)$#, 2%6(/0-("%-'%5+0/,%./'2/0*#,2%5'2#(<%$-'/ 7-+55#,2<
0,8%)$+/%t,—+0(-# A

11 8MO*.5+9%./ J+(-$%#,(5)8+%&+$H#2,#,2%0%*ON+%20%+<%.50-@'/*+/<%'/%H)#NY620*+%-"0-%-+0("+
$.+H@H(%(,(+.-A

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

I Mblock Robotics:

11 6)&+,-$%)$+%:>5'U®b./'2/0%%/>'-$%' % #(/'(',-I'55+$%-'%.+1@'*%30/#)$%-0$SC$A
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11 8MO*.5+%./'J+(-$%¢#, (5)&+%6&+$H#2,#,2%60%/">'#(%(0/%-"0-% @'55' FHHSH-#BHAOB0VEH2" -
$7$-+*<%'/%0%$*0/-%"*+%60)-"*0-#', %./' J+(-A

1! 8,()/02+%$-)&+,-$%-'%+M.5'/+%$+,$/$<%*-'/$<%0,&%91%o#,-+2/0-#',%-"P) YED, 2%
+M.+/#+,(+$A

I Coding Challenges and Hackathons:

1! S/20,#N+%*EH#.+-#-# ,$YF"+/+%$-)&+,-$%F'/CY%#,%-+0*$%-'%&+$#2,%0,&%>)#5&% @), (-#',05%
20%+$9%'1%/">"-#(%$'5)-#', $YF#-"#,%0%$+-%-#*+%5#*#-A

11 4I'3#8+%("055+,2+$%-"0-%/+50- FVIBEHBES)+ $<%$)("%60$%(/+0-#,2%0,%+8&) (0-#,05%20*+% @'/%
7),2+1%$-)&+,-$%'/%0%/">'-%-"0-%"+5. $%F#-"%")$+"'5&%-0$C$A

I Cross-Curricular Integration:

11 [$+%6(/0-("%-'Yo(/+0-+Yo#,—+O(-H#3+%$H*)50-# $% @' 1%$(H+, (+<%"#$-'1T<%'I%+0-"+*0-#($%
5+$$ SAL* 5+*+ -06$-'/7-+55#,2960,8960 #*0-#' %-'%+,"0,(+9650,2)02+960/-$%0, 8%6(/+0-#3+Y6F /#-#,2
SCH#55$A

1V V', +(-%./'2/0%*#,2%F#-"%*)$#(%0,&%0/-%>7%055'F#,2%$-) &+,-$%-'%("*.'$+% &#2#-05%*) $#(%'/%
(/+0-+%0,#*0-+&%S$-'/#+$A

I Conclusion

1,-+2/0-#,2%,' @' *05%3H#&+'%20*+$YoH, - Yo-+(",'5'27%+&) (0-#',%./' 3H&+$%60, %o, '30-#3+%F07%-'%6-+0(
(&#,2<%./'>5+B'53#,2<%0,8%("*.)-0-#,05%-"#,C#,2A%I| 7%5+3+/02#,2%.50-@'/*$%5H#C+%66(/0-("%0,8%:>
$)&+,-$%, -%', 57%20#,%-+(" #(05%$CH55$%>)-96OTIUBHDESBH57%0,8%F /CY%('550>'/0-#3+57A%!"+$+%
* 48500+, ()/02+%60%&++.+/%),&+/$-0,&#,2%' @Y%-"+%6#* 0(-%' @Y%o-+(", 5'27%" %6$ (H+-TYF " #5+%6*0CH, 2
5+0/,#,2%./'(+$$%+,J'70>5+9%0,8%+,202#,2A%[5-#*0-+57<%$) ("%0,%0../'0("%"+5.$%./+.0/+% $-)&+,-$%
@)-)/+%F 1+ %&#2#-05%5#-+/0(7%#$%+$$+,-#05% @'/1%$) ((+$$%#, %30/#)$% @#+58$A

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

I Overview

8,2#,++/#,2%+&)(0-#',%@"'$-+/$%-"+%E&+3+5". *+,-%' @BE3#H 2% SC#55$%0,&%0,%),&+/$-0,&#,2%' @ %" F%
~"H,2$% 0/+% >)#5-% 0,8&% @), (-#',A% 1,% -"#$% ("0.-+/<% $-)&+,-$% F#55% )$+% :#, + (/0@-% 0,&% I#,C+/(0
+, 24 +HH#,206(, (+.-$%3) ("%60$%$-/)(-)/05% &+ $H2, <EBEOE0,8%S T S-+*$%-"#,CH, 2A%!"+$+%-"5$%. /' 3H&+%
0,% +,202#,2% 0,&% #,-+/0(-#3+% 0../'0("% -'% ),&+/$-0,&#,2% +,2#,++/#,2% .I1#,(#.5+$% -?/92"% "0,&$
&#2#-05%+M.+/#+,(+$A

I Objectives

11 1'06),&+/$-0,&%-"+Yo+ 24, ++/H#, 2%68+$#2,%./' (+$5%-"1") 2" Vot -+/0(-H3+060(-H#3#-#+$A
11 I'%@'$-+/%(/+0-#3#-7%#, %8 +$H2 #,2%0,8%-+$-#,2%. /-7 +$%#,%0%3#/-) 05%%$.0(+A

1! V9%+M.57+%([+%+,2#,++/#,2%./#,(#.5+$%) $#,2%&# 2#-05 Y/ b4 , 0¥+ 0/ ,#,2%

+ 3/ *+,-A
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1! 1'%+,"0,(+%('550>'/0-#',%0,&%-+0*F'/C%-"/")2"%+,2#,++/#,2%("055+,2+$%#,%20*#,2%
+,3#/' *+,-$A

1! '%&+3+5".%(/#-#(05%-"#,C#,2%$C#55$%>7%+305)0-#,2%0,&%/+ @# #,2%&#2#-05%+, 2#,++/#,2%’

I Strategies

11 [-#5#N+%:#,+(/0@-%-'%>)#58%0,8%-+$-%3#/-)05%$-/)(-)/+$%0,8%$7$-+*SA

11 1% 5+%+ %1, C+/(0&%-'%&+$H2, <%$H#*)50-+<%0,8%./'-'- 7. +%o+ 28, ++/#,2%* &+5SA
11 8,()/02+%H-+0-#3+%8+$#2,%0,8%-1')>5+$""#, 2%6-"I') DNEIHOB.I'>5+* B'53H,2A

11 4/%-+%-+0*F'/C%0,&%('550>'/0-#' %>7%0$$H#2,#,2%2/").%./"J+(-$%0,8%("055+,2+$A

11 1,-+2/0-+%/ABB5&%0+, 24, ++/#, 2% (0$+%6$-) &#+$Yo#, - Yo &t 24- QS HBHEH-BHA U

I Tools and Methods

11 #,+(/0@-%8&)(0-# %8&H-# \%A/ 3H8+$%60%$0,&>" MY+ 3H#!" *+,-%6F"+/+%%$-)&+,-$%(0, %&+$#2,<%
(,$-1)(-<%0,8%-+$-Yo+ 2, ++/#,2%$-1)(-) [ +$%$) ("% 0$%>/#8&2+$<%-'F+/$<%0,8%6(#-7%507")-$A

11 1, C+(08\%955' F$%$-)&+,-$%-%(/+0-+% DER* B B BDBE* ' +,-$<%$) ("%0$%2+0/$<%
)55+7$<%0,8%$#* 5+%6*0("#, +$<Y6F"#("%(0,%>+%b-+$-+ &AUBHFO557%'/%DE

11 8,28, ++#,2%G'+>"CH\%6-)&+,-$%8& () +,-o-"+#1%6&+$H#2,%./'(+$S<Y6*0-+/H05$%)$+&<%0, &Y%+ $-#,
[+$)5-$%-'%60,057N+%.+/@'/*0,(+%0,8%6$) 22+$-Yott* [ 3+*+ -$A

1" '%@'$-+/%('550>'/0-#',%0,&%-+0*F'/CY%#BOP+& % ("055+,2+$A
1! 1'%+,"0,(+%(/+0-#3#-7%0,&%./B'B3#,2%$C#55$%-"/') 2" PH*&%5+0/ #,2A

1! '%#,-+2/0-+%6!8:%$CH#55$%>7%5#,CH#,2%*0-"+*0-#($%F#-"%-+(",'5'27%0,&%+,2#,++/#,2A

I Strategies

11 [-H5HN#A(0@-%-'%-+0("%@),&0*+,-05%0,8%60830, (+&%62+*+-I 7%, (+.-$<%%$) ("% 0$%
*40$)/+*+,-<%$(05#,2<%0,8%-/0,$@'/*0-# A

1! [$+%'#,C+/(0&%-'%3#$)05#N+%0,8%*0,#.)50-+%DEY%2+"*+-/#(%$"0.+$<%/+#,@"/(#,2%*0-"+*0-#(05
*&+5%$%0,&%./#,(#.5+$A

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

11 8,()/02+%$-)&+,-$%-'0%6& ()*+,-%0,8%./+$+,-%-"+#/% @#,&H#, 25%) $#,2%6*)5-#*+&H#0% @'/*0-$%5#C+9
3H&+'$%'1%&H2H-05%. /- @ '5H'SA

11 1,01 10-+%20*#@H(0-# Yo+ 5+*+ -$%S$)("%0$%. H#,-%6$7$-+*$< 065 +08+ EOBIREBHH VBV
+,"0,(+%+,202+%+,-A

Tools and Methods

Minecraft:

{
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11 #5862+ +-/#(%$-1)(-)/+$%0,8%+M.5'/+%6*0-"+*0-#(05%./" +/-#+$%5HC+%60/+0<%3'5)*+<%0,&%$(C

11 V/+0-+%$(05+&%* &+5$YFRABBMDIHEEH, 2$%60,8%60,057N+%-"+#/%.1"./[-# $A
11 [$+%/+&$-, HeH H-$%-'%6+M.5'/+%5 24(%20-+$%0,8%>#,0/7%' +/0-# $A
1! E+3+5'.%("/&H#,0-+%.50,+%60(-#3#-#+$Y6F"+/+%$-)&+,-$%*)$-%,03#20-+%0,8%*0.%5'(0-# $A

I Tinkercad:

11 V/+0-+9%0,8%%*0,#.)50-+%DE % &+5$%' @%2+*+-/#(%S$"0.+$%-'%+M.5'/+9%(", (+.-$%5H#C+%$ 7+ +-/7<
3'5)*+<%0, 8F@O0(+%0/+0A

11 E+$#2,%(* 5+M%S$-1)(-)/+$%>T%(*>H# #,206$H#* 5+062+*+-[#(%@#2)+$A
11 8M.+/#+,-%F#-"%-10,$@'/*0-# $<Vo#, (5)&H,2%/'-0-# $<%-10,$50-# ,$<%0,8%6/+@5+(-# $A
11 1,4+2/0-+%+, 24 ++1#,2%.[#,(#.5+$%>T%(", $-1)(-#, 2%>#&2+$<Vo-'F+/$<%'/%*+("0,#(05%.0/-$A

I Example Activities

HS()*+,-&O(/(+:&;<=1.*+-#.$3 |

11 6:)&+ -$Y6&+$H2 Yo 2+ +-[#(%S$-1)(-)+$%S$) ("V%60$%. 7/0*#ES<%6()>+$<%60,8%6/+(-0,2)50/%./#$*$%#, %
#,+(/0@-A

11 1"+79%(05()50-+%-"+06&%#*+ $#' $<%$)/@0(+%60/+0<%0,&%3'5)*+%' @%-"+#/%(/+0-# $A

11 1H0("+/$%(0,2%0$$#2, T¥BEYS(+,0/# $<%$) ("%60$%6&+$H2, #,29%60%* &+5%' @ %0% @0*)$%50,&*0/C!
$(05+A

I Tinkercad 3D Geometry:
1! 6-)&+,-$%(/+0-+%DE%*' &+5%%' @%&H#@ @+/+,-%2+"*+-/#(%$"0.+$%0,&%+M.5'/+%-"+#/%./" . +/-#+$A

1! "+7%+M.+/#+,-YF#-"%(*>#,#,2%0,&%* &# @ 7#,2%$"0.+$%-'%), & +/$- 038065V %

11 9$$#2,*+,-$%(0,%%#, (5)&+%&+$H2,#,2%0% @)-)#$-H(Yo(H#-TYF#-"%6*0-"+*0-#(05%./+(#$# A

I Scaling and Measurement Challenge:

11 6-)&+,-$%$+5+(-%60Ba/FRT6"> J+(-960, &Y6/-+(/+0-+Yott-ot, Yo:t, +(/0@-%%'1%#, C+(0&<%0..57#, 2%-"+%
(1+(-%$(05+A

1! "+7%(*.0/+%"+#/%* & +5$%-' Y ER %*+03$)/+*+,-$%0,&%0,057N+%-"+#/%0(()/0(7A

I Symmetry and Transformations in Tinkercad:

11 6)&+,-$%(/+0-+96$T*+-/#(05%'>I+(-$%0,&%+M.5'/+%-10,$@'*0-# $%3$)("%60$%/-0-# $%0,8%
[+@5+(-# $A

11 1"+7%(0, %>)#5&%*'&+5$%-*o$;40-+%(',2/)+,(+%o,&%$#*#50/#-7%#,%2+'*+-/#(%@#2)/+$A
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I Mathematical Escape Room in Minecraft:

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

11 V"055+,2+$%(0,%¢#,(5)&+%$'53#, 2%-+H)0-# $%-'% @#, &%"#&&+,%C+7$<%(05()50-#,2%0,25+$%-'0
*ON+$<96'/%6)$#, 296("1&H,0-+%62+*+-/7%-'%5' (0-+%'>J+(-$A

I Mathematical Art and Patterns:

11 [$#,2%>"-"%:#,+(/0@-%0,8%!#,C+/(0&<%$-)&+,-$%(/+0-+%-+$$+550-#, $<% @THDEH<%'/%*0,8050
0--+/,$%-"0-%@'55'F%*0-"+*0-#(05%/)5+$A

]I I T%+M.5/€%er -$%5HC+Yo-"+ 06 TH>", 0((#%$+H)+, (+<%2'58+,%6/0-#'<%0,8%*0-"+*0-#(05%
$7+5+-/TA

I Assessment and Reflection

11 #TSOPKL*$6% 2%+ $**8S()GIB+,-$Y6$)> #-%o-"+#%0:#, +(|0@-%'/%!#, C+/(08&%./"J+(-$%05', 2% F#-"%
+M.50,0-#,$%' @%-"+#/%*0-"+*0-#(05%0..5#(0-# $A

11 $SHUWSASEBHG -$%./+$+,-%0-"+#%E&+$#2,$%0,8%./'3H#E+Y @++8&>0(CY%-'%(50$$*0-+$A

11 V878)1:%."#)+" . BB, -$%& ()*+,-Yo-"+#/%5+0/ #,2%J")/ + 7<%, (5)&H, 2%$(/++,$"-$<%
Fl#-+,%]+@5+(-# $<%0,8%(05()50-# $A

11 H1&8+8$6%Z=8[[$4CHH, -+/0(-#3+%H)#NN+$UREUSYHI/+H, @'/(+% (', (+.-$%5+0/,+&%
&)I#,2%-"+%0(-H#3#-#+$A

11 [$:HWS+$9)8" (%6\"=H#(I18*OI02+%6$-)&+,-$%6-' Yo F/#-+%60>")-Yo-"+#/% M5 B#,2%
S (+$$<%("055+,2+$% @ 0(+&<%0,8%65+$$',$%5+0/,+&A

I Conclusion
1,-+2/0-#,2%:#,+(/0@-%0,&%!#,C+/(0&%#,-'%*0-"%5+3$$', $%6>/#8&2+$%-"+%20.%>+-F++,%0>$-/0(-% (', (+.-$
[+05F'/5&% 0..5#(0-#,$3A% 17% 5+3+/02#,2% -"+$+% &#2#-05% -"5$<% +&)(0-'/$% (0,% ()5-#30-+% O¢
),&+/$-0,&#,2%' @Y% 2+"*+-/#(% ./#,(#.5+$<%$.0-#05%/+0$/# 29 B3#%,2% SCHS55$A% " +$+% +,202#,2<%
#,-+/0(-#3+%+M.+/#+,(+$%,'-%',57%*0C+%*0-"%*'/+%+,J'70>5+%>)-%05%$'%./+.0/+%$-) &+,-F6 @'/ %@)- )/ +°
[+50-+8&%.)/$)#-$A%!"+%('550>"/0-#3+%0,&%(/+0-#3+%,0-)/+% @ %-"+$+%00(-#3#-#+$%@'$-+/$%0,%+,3#/"
$-)&+,-$%&+8".%(/#-#(05%-"#,C#,2<%("**)  #(0-#',<%0,&%-+B*FSE+,-#05%ICH#55$% @ '/%-"+%PR$-%(+,-)/7 £

l CONCLUSION |

I"+%1,-+2/0-#3+%4+8&02'2#(05%6-/0-+27%;146=%/+./+$+,-$%0%-/0,$@'/*0-#3+%0../'0("%-'%6!89:%+&) (0
+* "OSH#NH, 2%0#,-+/&HP(#.5#,0/7%5+0/ #,2<%(/+0-#3#- 75960, ROB10:&R % - +&%#,%-"+%./#,(#.5+$%

'@%./" I+ EB0$+8%5+0/ #,2<%0/-#$-#(%+M.5' 04" BB, -+ 2/0-# <% 146%+H)#.$%$-)&+,-$% F#-"%
+$$+,-#05%RR$Y/ 7% SC#55$<%./+.0/#,2%-"+*%-'%-0(C5+% (FB58M%¢065+,2+$A%!"#$% @/0*+F'/C%
@'$-+/$% 0,% +&)(0-#',05% +,3#/',*+,-% F"+/+% (/#-#(05% -"#,C#,2<% ('550>'/0-#',<% 0,&% #,,'30-#',% >+("*4
(+,-/0 5%-'%-"+%5+0/,#,2%./'(+$$<%+,(")/02#,2% $-) &+,-$%-'% >+("*+% O (- 2B 53¢ /$9%54F-"+/%-"0,%
0$S#3+%/+(#.#+,-$%' @ %C, F5+&2+A
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7% 5+3+/02#,2%A8REY$% (0,% &+$#2,% &7,04#(% 0,8&% #*.0(-@)5% 5+$$',$% -"0-% -/0,$(+,&% -/0&H-#' (
$)>J+(-% >'), &O/H+$<% @'$-+/#,2% 0% "5HS-#(% ), &+/$-0,&%#,2% ' @% 6189:% &HS(#.5#,+$A% I"+%6 $-/0-+27
#-+10-#3+% 0,8% [+@5+(-#3+% 5+0/,#,2% JO(-#(+$<% 055'F#,2% $-)&+,-SHb94 %, 2OC+Tp<&s+.57
M.+ -YFH#-"Yo#&+0$<%60,&%6/+ @#, +%-"+#1%0.. O("+$%-"1") 2"%(',-#,)') $% @++&>0(C%0,8%60&0.-0-#' A
+M.+/#+,-#05% 5+0/,#,2% .['(+$$% ,)/-)/+$% /+$H#5#+,(+% 0,8% 08&0.-0>#5#-7<% H)05#-#+$% -"0-% 0/+%
305)0>5+%#,%-"+%-+3'53#,2%25'>088650,&$(0.

9% C+7% 0%$.+(-% '@% 146% #$% -"+% #,-+2/0-# % ' @% &#2#-05% -"5$% 0,8% #,-+/0(-#3+% .50-@'/*$<%:
>5'(C<% #,+(0@-<% 0,8% #,C+(0&<% F'#("% $+/3+% 0$% .'F+@)5% 3+"#(5+$% @'/% #**+/$H3+Y
M.+, (FSAY! +$+%0-+(", 5 24+ 8%+ 0>5+06$-) &+, -$%0-' Y& +3HB' DY) #, CH, 2<Vo+, 24 ++1#, 2%$CH55$<%
0,&960/-H#$-#(Yo(/+0-#3H#-T% F"#5+ %+, 2024, TR, PHB(HIH-#+$%-"0-Yo*HIFIBEH0B .. 5#(0-#' $A%
aH&+'%20*+$<Y%o#, %.0/-#()50/<%+*+/2+%0$%0,% + @ @+(-#3+%*+&H)*% @'/%6!89: % +&) (0-#', <%./ 3H&H,:
F#-"% 0,% #.06#3+<% 20*#@#+&% 0../'0("% -"0-% +,"0,(+$% *-#30-#' <% +,202+*+,-<% 0,&% C,'F5+82+¢
[+, A

1+0("+/$% (0,% )-#5#N+06 "+ % $-/0-+ 2+ $<%-"5$<%6 0,896 *+-"&'5'24-+$%")-5¢,+ &Y% #,%-"+%b 146% @/0*+F'/
5+$$',%.50,$%-"0-%,'-%" 57%05#2,% F#-"%+&)(0-#,05%%$-0,&0/&$%>)-% 05$ Yo, $.#/+% () # $#-7%0,&%+
17%$+0*5+$$57%>5+,&%#, 2%(/+0-#3H#-TYF#-"Yot 2 (DIBBOIR<%146%/+#, @'/ (+$%-"+%('/+%."#5'$'." 7% @ %
6189:96 +&)(0-#, B #,-+2/0-#,2% $(H+,(+<% -+(",'5'27<Yo + 2# ++/#,2<% 0/-$<% 0,&% *0-"+*0-#($% #,-% (
(" +$HI+Y5+0/ #, 2%+ M. +/#+ (+A%!"HSYoH, -+ &HS(#.5#,0/7%0../0("Yo+,$)/+$%-"0-%$-) &+,-$%&+3+5'.%60%3
SCHE5UB6./+.0/+$%-"+*%@'/%-"+%@)-)/+% @%F'/C%0,8%-+(",'5'2#(05%08&30, (+*+,-$A

I"+0b#t* 54+*+ -0-#' %' @Y% 146%"0$%-"+%. -+, -#05%-'%/+$"0.+066!89:% + &) (0-#* 9@ @B #ERYH0%
+,202#,2<% 0,&% *+0,#,2@)5% 5+0/,#,2% J),+7TA% 7% @'S-+#,2% #,-+/8&HS(#.54,017% -"#,C#,2<% '
+M.5'/0-#,<% 0,8% &#2#-05% S5#-+/0(7<% -"#$% $-/0-+27% .03+$% -"+% FO7% @'/% 0% @)-)/+% F"+/+% +
(,@%#,+8&%-'%/H2#&Y$-I)(-)/+$%>)-%+3'53+GHOBTHRYEZH/ (', +(-+8% @H#+58&A%9$% $-)&+,-$%,03#20-+
12"% - #$Y#, ' 30-H#3+%0+&)(0-#,05% * &+5<Uo-"+ 7% >+(*+Uo+*.'F+/+&Y%-'% (',-/#>)-+%*+0,#,2@)557%-'Y
B (#+- 7<% &IH3+% -+(",'5'2#(05% ./"2/+$$<% 0,89 +*>/0(+%-"+% ("055+,2+$%0,&%"...|-) #-#+$%' @Y% -"+%6 *
F/58A

11 64#%)50-#,%0,8%!+$-#, 2\% [ RO, " 7SH($%$H#*)50-# $%6#, % #, + (/0@-%0,8%*+("0,#(05%
—+$-#,2%#,%#, C+/(08%-'%+305)0-+%&+$#2,%+@ @H#(#+,(TA

I Example Activities ‘

I Minecraft Bridge Challenge:

11 6-)&+,-$%8&+$#2,%0,8%(',$-/)(-%&H@ @+/+,-%-7.+$% @%>/#82+$%;+A2A<%>+0*<%0/("<%$)$.+,$
#,+(/0@-A

1! TO(-/$%5HC+YF+#2"-%6&H$S-1#>)-#' . <Yo*0-+/H05%S$+5+(-#', <%0, 8% $-/)(-)/05%#,-+2/#-T7%0/+%
(\$H&+/+&A

1! /#&2+$%0/+%-+$-+&%>7%$#*)50-#,2%8&H#@ @+/+,-%5'0&$%0,&%$-/+$$+$%#,%-"+%20*+A
1! 6-)&+,-$%0,057N+%@0#5)/+$%0,824B)22H $%>0$+& %', %-"+#/%'>$+/30-#',$A

I Tinkercad Engineering Design:
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ERASMUS+ 2024-1-EL01-KA220-SCH-000250956
11 6-)&+,-$%(/+0-+%DE%* &+5$%' @%*0("#,+$%'/%-"53%&+$#2, +&%-'%$'53+%S$. + (H@#(Yo+, 2#,++/#,2
S>5+*8 A

11 8MO*.5+$%%#, (5)8+%&+$H#2 #,2060%$#* 5+96.)55+ 7% $7$-+*0-'Y5H#H@-%'> J+(-$%+@ @H(#+,-57%'/%
~"0-Yo#,~+I0(-Yo#, %60%*+("0, #(05%$7$-+*A

1! 6-)&+,-$%./+$+,-%-"+#/%E&+$#2,$%0,&%+M.50#,%-"+%+,2#,++/#,2%./#,(#.5+$%>+"#,&%-"+#/%*' &+
1! 4/--7.+$%(0,%>+%DE - +&% @' /% @)/-"+/%?N&SS-#,2A

I Redstone Engineering in Minecraft:

11 6-)&+,-$%+M.5 HOBH(Yo+ 5+ (-H(05%+ 28, ++/#,2% (", (+.-$%)$#,2%:#,+ (/0@-L$% +&S-' +96$T$-+*A

11 10$C$%#,(5)&+%>)#58&#,2%@),(-#',05% (#/()#-$<%0)-"*0-+&%&"I$<%%'/%+3+,%5'2#(%20-+$%-'%6), &+
+5+(-/#(05%@5'F%0,&%0)-"*0-#',A

11 1"+79%0,057N+%"F% +&$-',+%*+("0,#($%(0, Yo$#*) STABRMBS + (-/#(05%+, 2#, ++/#,2%
0..5#(0-# ,$A

I Tinkercad Structural Integrity Experiment:

11 6-)&+,-$%&+$H2 Yo8H@ @++,-%3)..-%$-1)(-)/+$%0,&Yo-+$-0o-"+#/%$-0>H5#-7%), &+ % $H#*)50-+8Y%(

1! 1"+7%(*.0/+%-"+%+@ @+(-$%' @ %) $#,2%&#@ @+/+,-%*0-+/#05$%0,&%2+"*+-/#(05%0//0,2+*+,-$%#
&+$#2,A

11 +$)5-$%0/+06& ()*+,-+&Y%60,8%./+$+,-+&<Yo&HS()SSH, 2064+ /' 3+*+, - SRIE&Y6DE B O-# $A

I City Planning and Infrastructure Development in Minecraft:

R 6-)&+,-$%&+$#2,%0,8%>)#5&%0% @), (-#',05% (#- 79 EHOBABH BRI 0$%/ 0&$<%
>/#82+$<%."F+/%.50,-$<%0,8%F0-+/%$)..57%$7$-+*$A

R 1"+7%(,$#&+/% @0(-'/$%5#C+%$)$-0#,0>#5#-7<%-/10@ @H#(Y @5'F<%0,&%+*+/2+,(7%./+.0/+&,+
-"HH%&+$H2, $A

R 1"+%(50$$%+305)0-+$%&H#@ @+/+,-%&+$#2,$%>0$+&%', %+@ @#(#+,(7<%/+05#$*<%0,&%#,,'?

I Reverse Engineering Challenge:

R 6-)&+,-$%$+5+(-Y0BR/5RB6*0("#, +9%6'/%%$-/) (-)/+%60, 8Y60--+*.-%o-'Vo/+(/+0-+Yott-Yott, Yo+#-"+/%
#,+(/0@-%'/%!#,C+/(0&A

R 1"+7%0,057N+%-"+%@),(-#',<%*0-+/#05$<%0,&%&+$#2,%./' (+$$%>+@'/[+%> ) #5&#,2%-"+#/%*'&

R 9@-+/%-+$-#,2%-"+#/%* &+5<%-"+T%&HS()$$%" FYo+, 24, ++/$Y0#* | STNB&EH 2, $%, %/ +05
0..54#(0-# $A

I Conclusion
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[$#,2% ', 2@'/*05% 3H&+'% 20*+$% $)("% 0$% :#,+(/0@-% O, SBPIHC2H (O&I#, 2% +&) (0-# % +,"0, (+$%
+,202+*+,-<%(/+0-#3#-7<%0,8%./%'58%,2%SCH#55$A%| 7%./'3#8&#,2%$-) &+,-$%F#-"%0,%#,-+/0(-#3+%.50-
-'%+M.+H#r+ Y FH#-"% +, 2#,++/#,2% ./#,(#.5+$<%-"+7% 20#,% 0% &++.+/%),&+/$-0,&#,2% ' @ % &+$#2,<% -+
#-+10-#',% ./'(+$SPA% "+ $+% &#2#-05% -"5$% >/#&2+% -"+% 20.% >+-F++,%-"+'/7% 0,&% 0..5#(0-#',<% @'$
"0,&%$7?,%0../'0("%-'%5+0/ ,#,2%-"0-%05#2,$%F#-"%*' &+/,%+&)(0-#',05%*+-""&'5"2#+$A

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

I Overview

9/-% +&)(0-#,% #,% -"+% 6189:% :6(#+,(+<% 1+(",'5'27<% 8,2#,++/#,2<% 9/-<% 0,&% :0-"+*0-#($=% (,-+M
+* "OSHN+$Y6(/+0-#3H#-7%0,8%08+$H2 Yo-"#,C#, 2<%+, ()/02#,2%3$-) &+,-$%-'%6&+3+5" %6 0/-#$-#(%0,8&%-+(",
$CHE5$%$#+)5-0,+)$57A% "#$% ("0.-+/%#, +2/0-+$% 1#, B /(L6 0088 &#2#-05% .50-@'/*$%-"0-% 055'F?
$-)&+,-$%-'%6+M.5'/+%60/-H$-H(Y68+$#2, <Vo&H 2#-05%(/+0-#3H#-7<%0,8%-"+%/'5+%' @%0/-%6#, Yo-+(",'5'27%
17%¢#,(1.'10-#,2%,', 7@'[*05%3H#&+%20*+$%#,-'%0/-%5+$$', $<0%6$-)&+,-$%(0,%+,202+%6#, IBH*+/$H3+<%p
' Yot M.+, (+$%-"0-%6>/#82+%-"+%620.%>+-F++,%-/08&H#-#,05%0/-% @'/*$%0, &%6&#2#-05%#,,'30-# A

I Objectives

11 T'$-+/%(/+0-#3H#-7%0,8%60/-H#$-#(Yo+ M./+$$#' Yot %$-)&+,-$A

11 8M.5+06-"+%0#, -+/$+(-# Yo>+-F++,%0/-<Yo-+(",'5'27<%0,&Y%+, 24 ++1#, 2A

11 E+3+5".9%8+$#2, YBHEIBSHNO-# % SCHE5$%6)$#, 2%68#2#-05%-"5$A

11 8,()/02+%./'>5+* B'53#,29%0,8% (/#-#(05%-"#,CH#,2%-"/")2"%0/-#$-#(%6(/+0-# A

11 41%-+%('550>'/0-# %0,8%-+0*F' [CY%#,%3#/-)05%0/-#$-#(%./ I+(-$A

11 AI'3#&+%0,%+ 202#,2%0,&%6#, —+/0(-#3+%65+0/ #,2%-+ M. +/#+, >OH$EZAEROE! *SA

I Strategies

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

1! [$+%:#,+(/0@-%@'/%>)#5&%#,2<%&+$#2 #,2<%0,&%()/0-#,2%3#/-)05%0/-F'/C%#,%0%DE %+, 3#/', *+
1! 8,()/02+%$-)&+,-$%-'%('550>"/0-+%', % BRI % 3#/-) OSFIRHA

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

1" 1,(/.'10-+%/+@5+(-#',%0,&%(/#-#H)+%S+$$#',$%- 'Y &H# S () $S%00/-#P-#(Y &+ (#P#',$%0,&%-+(", #H) +$A
Tools and Methods

Tinkercad:

11 9%)$-AD/#+,&57<%>/"BREH&YDEBYDH, 2%-"5%S$)#-0>5+%@'/%(/+0-#,2%$()5.-)/+$<%* &+5$<%
0,8%8&#2#-05%0/-F'/C$A
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ERASMUS+ 2024-1-EL01-KA220-SCH-000250956
1! 955'F$%$-)&+,-$%-'%+M.5/+%@),&0*+,-05%DEY&+$H#2,%. /4, (#.5+$%$) ("%0$% @' /*<%>050, (+<%
$7H4-/7<%0,8%./".!|-# A
11 8,055+$%6$-)&+,-$%-%./'-'-7 . +9%60,&%3#ES) O5#N-+Yo-"+#/%o(/+0-H3+Y6#&+0$%#, %0%&H#2#-05%@'/*0-#
11 8,()/02+$%+M.+/#*+,-0-# YoF#-"V&H2#-05%$()5.-#, 2%-+(" #H)+$%0,&%2+*+-/#(%-0,$@'*0-# $A

I Minecraft:

1! 9%%$0,&>'M%3#&+'%20*+%-"0-%./' 3#&+3$%$-) &+,-$YPELHEPR/G , 3¢/, *+,-%-'%>)#5&%0,8&%
&+$#2,%3#/-)05%0/-F'/C$A

11 8,()/02+$Y8-)&+,-$%-'%(/+0-+% #M+5%0/-<%$()5.-)/+$<%0, 8960/ ("#-+(-)/05%$-/)(-)/+$A
11 6)..7-$%-"+%(/+0-# % @Yo, -+/0(-#3+%0/-%2055+/#+$%0,&%#,$-0550-# $A
11 8,"0,(+$%$.0-#05%0F0/+, +$$%0,8% B53#, 296-"/") 2" % & 2#-05%(",$-/) (-# A

1! 8,0>5+3$%('550>'/0-#',%98;% 507 +/%* &+<%055'F#,2%%$-) &+,-$%-'%F'/C%-'2+-"+/%',%0/-#3$-#(%
JI+H(-$A

I Example Activities

SHE?(*)+@E&A)01=-0*(&78+11($%(3

1! 6-)&+,-$%(/+0-+%DE%&#2#-05%%()5.-)/+$%' @%0>$-/0(-%&+$#2,$<% @), (-#',05%0/-%.#+(+$<%'/%
[+./+$+,-0-# 3% @% @0*')$%0/-F/C$A

1!V "+7%0,%+M.57/+%8&#@ @+/+,-%-+M-)/+$<%$"0.+$<%0,&%.0--+/,$%-'%+,"0,(+%-"+#/%(/+0-#',$A
1V T##3"+&%&+$#2,$%(0,%>+%+M.'/-+&% @'1%DEY%./#,-#,2%'1%$" F(0$+8&%#,%0%E&#2#-05%. /- @ '5#

I Minecraft Art Gallery Exhibition:

11 6)&+,-$%E&+$#2,%0,8%>)#58960%3#/-)05%0/-%2055+/7%H#,%:#,+(/0@-%-'%$"F (0$+%-"+#/% #M+!
(1+0-# $<%0,896&#2#-05%$()5.-)/+$A

11 1"+79%(0,%()/0-+%-"+*+8%+M"#>H#-# $%60,896#, (5)&+%oH, ~+/0(-#3+%+5+*+ -$%3) ("% 0$%2)#8+&%-))
&#2#-05%0/-#$-%$-0-+*+,-$A

11 1"+9%@%#,05%2055+/7%(0,%>+%./+$+ -+ SBSBOTHEHM Y0 BHEBY63#/-) 05%+3+,-A

I Pixel Art and Storytelling in Minecraft:

11 6-)&+,-$%(/+0-+% #M+5%0/-YoF#-"#,%:#, +(|0@-%-"0-%6/+./+$+,-$%60%("0/0(~+/<%-"+*+<%'/%S$-' 7%+

11 " 7%F/H-+%0%$"/-%S$-' 7% %&+$(/#.-#, %o-'%0((**.0,7%-"+H#/HOCE /T¥34$)05%0,&%654-+/0/7%
(I+0-#3#-TA

1! 1"+%.#M+5%0/-%(0,%>+%&#$.507+8&%#,%0%('550>'/0-#3+%&#2#-05%*)/05%'/%#,-+2/0-+&%o#,-"%C
F'/5&A

Collaborative Virtual Sculpture Garden:
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11 DF).$% @%S$-)&+,-$Y6F [CYo-"2+-"+/%-"Yo8+$H2,%60%-"+*+8I6$()5.-)/+%20/&+,%#, %:#, +(/0@-A

11 80("%$-)&+,-%(',-/#>)-+$%0%), #H)+%$()5.-)/+<%)$#, 2%:#, + (| REDS-5RAB: (IT-)/+ %6-'%
(I+0-+%0/-#$-#(% @'/*$A

11 "+9%@%#,05%./ J+(-%(0,%>+%+M.5'/+&Y%#,%0%3#/-)05%2055+/7%F05C<%F" ++%$-)&+,-$%6&HS() $:
#,$.4#10-# $%0,8%-+(" #H)+$A

I STEAM-Themed Digital Art Exploration:

11 6-)&+,-$%)$+%61#, C+/(08960,&%:#, +(/0@-%-'%(/+0-+%60/-%o#,$.#/+8&%>T7%6!89:% (', (+.-$%; +A2A<%
*0-"+*0-#(05%.0--+/, $<%B(H+,-# @H(%o#55)$-/0-# $<%'1%0/("#-+(-)/05%* &+5$=A

1! 1"+7%/+$+0/("%0,%0/-#$-#(%-+ (" #HEATO-98%-+(",'5'27%0,8&%0..57%#-%-'%-"+#/%&#2#-05%
(/+0-#,$A

11 9%(50$$%&H#S()SSH# %@ '55' F$<V0"#2 " 5H#2"-#,2%" F%0/-%60,8&%-+(",'5'27%#, -+/$+(-Yo#, %6+ &+1,%(/+0-
#,8)$-1#+$A

I Assessment and Reflection

1V "H)+"8"%WSABSBHB,-$Y6(*. #5+%-"+#/%&#2#-05%0/-F'/CY%#,-'%0%.'/- @ '5#'%0,&%/+@5+(-%',%0-""
(I+0-#3+%./'(+$$A

11 $$HY6148)8<=B41B,-$%./+$+,-%-"+H#%F' /C%0,8%./'3HE+Y0 (', $-/) (-#3+% @++&>0(C%-'%. ++/$A

11 [$: 4R &S()CBr) &+, -SYoF [H-+00/+@5+(-# ,$%',%6-"+#/%0/-HS-#(%J'),+ T<%&HS()$$#,2%("055+,2+$
0,8%("#+3+*+,-$A

11 -(X)#=9)"#%@A1:=1)BFOCH $Y60$S+$$%S$-) & +,-$%>0$+&%', % (/+0-#3#-7<%-+(" #(05%+M+()-#,<%
I'>5+% BH53H#,2<%0,8%+,202+%+,-%o#, %o-"+%60/-H#$-#(%./'(+$SA

I Conclusion

1,-+2/0-#,2%\#,C+ @88.Y0:#, + (/0@-Y6#, - %0/-%+&) (0-#',%' @ @+/$%$-)&+,-$%60%&7,0:#(%0, &%+, 202#, 2%F
+M.5'/+%6 O/-#$-#(% +M.I+$$H# %o FH#-"#,% -"+%b &#2#-05% 50,8$(0.+A% 17% >5+,&#,2% (/+0-#3#-7% F#-"0
$)&+,-$%,'-%0', 57%8+3+5" Yo-"+#/%60/HS$-#(Yo0>H5H#-#+$%6>)-%605$ b+ B 63 €SGO >'10-#' <%
0,&Y68#2#-05%65#-+/0(7%SCHEESAYS!") 2" Yo-"+ $+Y6t, -+/0(-#3+%.50-@'*$<Y60/-Y6>+(*+$%* +960((+$$#>5+
0,&%/+5+30,-%-'%-"+%6* &+ %F'/5&A

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

I Overview

0-"+*0-#($% +8&)(0-#,% #$% *'$-% +@ @-+(-#3+% F"+,% $-)&+,-$% (0,% $++% #-$% /+5+30,(+% #,% +3+/
/O&H-#',05% -+0("#,2% *+-"&$% '@-+,% $-/)225+% -'% + 202+%6 $-)&+,-$<% +$.+(#0557% #,% 0>$-/0(-% -'.
2+"%+-/7%0,8%S$.0-H#05%/+0$' #, 2A%I 7%t -+2/0-#, 2%68HPH0S%-H5HIOED -%60, &%6!#, C+/(08<%+&) (0-'/$%

(0,% (/+0-+% 0% &7,0%#(% 0,&% #*+/$#3+% 5+0/#,2% +M.+/#+,(+% -"0-% +,"0,(+$% ),&+/$-0,&#,2%
*0-"+*0-#(05% (',(+.-BA% I"+$+% 50-@'/*$% 055'F% $-)&+,-$% % #,-+/0(-% F#-"% 2+*+-[#(% [#,(#.5+%
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$7*+-/7<%0,8%3$.0-H#05%/+0$' #,2%#, BT, & %6+ 0CH, 2%60>$-/0(-%(', (+.-$%*'1+%(", (/+-+%0,&%
+,202#,2A

I Objectives ‘

1! 1%0..57%*0-"+*0-#(05%(',(+.-$%#,%$'53#, FMBE05./'>5+*$A

]! 1%&+3+5".%3$.0-#05%/+03%" #,2%0,8%2+"*+-/#(%o-"#,C#,2%-"1")2"%#,-+/0(-#3+%&#2#-05%-"5$A
1! 1'%@'$-+/%('550>"/0-#',%06t8%"'/CY%#,%*0-2>0$+&%("055+,2+$A

1! 1'%+,"0,(+%(/+0-#3#-7%0,&%./=B'63#,2%$C#55$%-"/') 2" P%RB*&%5+0/ #,2A

1! 1'9%#,-+2/0-+%6!8:%$C#55$%>7%5#,C#,2%*0-"+*0-#($%F#-"%-+(",'5'27%0,&%+,2#,++/#,2A

I Strategies

11 [-#5#N+%:#,+(/0@-%-'%-+0("%@),80*+OQBUG0:8%62+*+-/7%(',(+.-$<%$) ("%0$%
*+0$)/+*+,-<%$(05#,2<%0,8%-/0,$@'/*0-# A

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

¥ &+5$%0,8%. /4, (#.5+$A

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

11 8,()/02+%$-)&+,-$%-'%68&' ()*+,-%0,8%./+$+,-%-"+#/% @%#,8&H#, 25%) $#,206*)5-#*+&H#0% @'/*0-$%5#C+9

3H#&+'$%'/%E&H2#-05%.'[-@'5#'$A

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

+,"0,(+%+,202+*+,-A

Tools and Methods

Minecraft:

11 #5962+ +-/#(%$-1)(-)+$%0,8&%+M.5'/+96*0-"++0-#(05%./' +/-#+$%5H#C+960/+0<%3'5)*+<%0,&%$(C

1! V/+0-+%$(05+8&%* & +5$9aHIBR&AHIGH5&#,2$%0,8&%0,057N+%-"+#/%./".'[-#',$A
1! [$+%/+&S$-', 48 ()#-$%-'%+M.5'[+%5"2#(%20-+$%0,&%>#,0/7%'.+/0-#',$A

1! E+3+5".9%("/&#,0-+%.50,+%0(-#3#-#+$%F"+/+%$-)&+,-$%*)$-%,03#20-+%0,&%*0.%5'(0-#',$A

I Tinkercad: ‘

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

3'5)*+<%0,&%$)/@0(+%0/+0A
11 E+$#2,%("*.5+M%$-/)(-)/+$%>T%(*># #, 2% $H* 5+%2+*+-[H#(%@#2)/+$A
1" 8M.+/#*+,-%F#-"%-/0,3@'/*0-#',$<%#,(5)&#,2%/'-0-#',$<%-/0,$50-#',$<%0,&%/+@5+(-#',$A
1V 1,-+2/0-+%+,2#,++/#,2%./#,(#.5+$%>7%(',$-/)(-#,2%>/#&2+$<%-'F+/$<%'/%*+("0,#(05%.0/-$A
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I Example Activities

ERASMUS+ 2024-1-EL01-KA220-SCH-000250956
HS(*+,-89(/(+:8; <=1 +-#.$3 |

11 6-)&+ -$U6&+SH2 Y02+ +-[#(%S$-1)(-)+$%S$) ("V%60$%. 7/0*#ES<V6()>+$<%0,8%/+(-0,2)50/%./#$*$%#, %
#,+(/0@-A

]!

]!

$(05+A

"+ 796(05()50-+%-"+%&#*+ $#' $<%$)/@O0(+%60/+0<%0,8%3'5)*+%' @%-"+#/%(/+0-# $A
1+0("+/$%(0, %0$$#2, THHBEY6S(+, 0/ $<%$) ("%60$%6&+$H#2, #,2% 0% &+5%' @%0% @ 0*)$%50,&*0/C

I Tinkercad 3D Geometry:

1! 6-)&+,-$%(/+0-+%DE%*' &+5%$%' @ %&H#@ @+/+,-%2+"*+-1#(%$"0.+$%0,&%+M.5'/+%-"+#/%./' +/-#+$A
]!

I+ 7%+M. +/45+,-YOF#-"%(*># #,2%0,&%* &H@ T#,2%$"0.+$%-'%),&+/$-0,8%6(*. 5+M%S$-/) (-)/+$A

11 9$$#2,*+,-$%(0,%H#, (5)&+%&+$H2,#,2%0% @)-)#$-H(Yo(#-TYF#-"%*0-"+*0-#(05%./+(#$# A

I Scaling and Measurement Challenge:

11 6-)&+,-$%6$+5+(-%60BB5RT6"> I+(-960, &%6/-+(/+0-+Yott-Yot, Yo:t, +(I0@-%%'1%#, C+(0&<%0..57#, 2%-"+%
(11+(-%$(05+A

]!

I"+7%("*.0/+%-"+#/%* &+5%$%0-'YaFHEB. %*+03$)/+*+,-$%0,&%0,057N+%-"+#/%0(()/0(7TA
I Symmetry and Transformations in Tinkercad:
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I Mathematical Escape Room in Minecraft:
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I Mathematical Art and Patterns:
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I Assessment and Reflection
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