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Važnost integrativne pedagoške strategije 
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Ciljevi IPS okvira 
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Temeljne komponente IPS okvira 
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Interdisciplinarno učenje temeljeno na projektima (PBL) 
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Učenje temeljeno na istraživanju (IBL) 
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Integracija umjetnosti u STEM-u 

M*$+-,'0-% 01)@4% (#'% 0,#@,'% 0/+&0-"'% 6#% ./4.'"4$+&#,$+>% (/+#-4",4% &46#$,% 4% /$+5#"#,$+% ./'B1+*#%
)0*$+/+,'% ,#% I'"$+(#>% ,)&+K4% $+&4,0-"+,+% ,#I4,+% 6#% B#"1$+,$+% 01'@+,4*% -+*#*#D% M(1$)I4"#,$+*%
"46)#1,4?%)*$+-,'0-4>%&/#*+%4%31#6B+>%-+?,4I(+%-+*+%.'0-#$)%./40-).#I,4$+%4%./40-).#I,4$+>%./+-"#/#$)K4%
#.0-/#(-,+%(',F+.-+%)%'.4.1$4"#%40()0-"#D%J#%./4*$+/>%*)1-4*+&4$0(#%./+6+,-#F4$#%('$#%*'&+14/#%'&/@4"4%
3/#&% *'@+% 4,-+3/4/#-4% "46)#146#F4$)% .'&#-#(#>% #/?4-+(-)/)% 4% )/B#,40-4I('% .1#,4/#,$+>% .'(#6)$)K4% (#('%
)*$+-,4I(4%46/#6%.'B'1$5#"#%/#6)*4$+"#,$+%4%4,'"#F4$+%)%/#614I4-4*%.'&/)I$4*#D 

Korištenje tehnologije i digitalnih alata 

MI+,4F4% *'3)% ),#./4$+&4-4% 0"'$+% 40()0-"'% )I+,$#% ('/40-+K4% /#6,+% &434-#1,+% #1#-+>% .'.)-% .1#-C'/*4% 6#%
('&4/#,$+>%0'C-"+/#%6#%GH%*'&+14/#,$+%4%#1#-#%6#%&434-#1,)%)*$+-,'0->%(#('%B4%/#6"414%0"'$+%-+?,4I(+%4%
(/+#-4",+% "$+5-4,+D% 2,-+3/#F4$#% 0)0-#"#% 6#% )./#"1$#,$+% )I+,$+*% =]<8A>% "4/-)#1,4?% 1#B'/#-'/4$#% 4%
0)/#&,4I(4?% ',14,+% ./'0-'/#% .'-4I+% 4,-+/#(-4",'% 4% ./#(-4I,'% )(1$)I4"#,$+D% J#% ./4*$+/>% )I+,4F4% *'3)%
./4*4$+,4-4%'"+%/+0)/0+%./'3/#*4/#,$+*%;/&)4,'%.1'I+%6#%)./#"1$#,$+%'('145,4*%0+,6'/4*#%)%"/-)>%5-'%
4*%'*'3)K)$+%40-/#@4"#,$+%0-"#/,4?%./4*$+,#%-+?,'1'34$+%&'(%/#6"4$#$)%"$+5-4,+%/$+5#"#,$#%./'B1+*#%4%
-4*0('3%/#&#D 

Veze u stvarnom svijetu i angažman zajednice 

8)/#&,$#%0%1'(#1,4*%6#$+&,4F#*#>%-"/-(#*#%4%'/3#,46#F4$#*#%*'@+%./)@4-4%"/4$+&,+%./414(+%6#%./#(-4I,+%
./'$+(-+%('$4%),#./+7)$)%)I+,$+%4%./4*$+,)%)%0-"#/,'*%0"4$+-)D%8)/#&,$#%0%4,&)0-/4$0(4*%0-/)I,$#F4*#%
(/'6%3'0-)$)K#%./+&#"#,$#%414%*+,-'/0(+%0+04$+%&'&#-,'%'B'3#K)$+%40()0-"'%./)@#,$+*%./'C+04',#1,4?%
)"4&#%4%0*$+/,4F#D%J#%./4*$+/>%0)/#&,$#%0%1'(#1,4*%*)6+$+*%,#%&46#$,4/#,$)%4,-+/#(-4",+%461'@B+%6#%&$+F)%
*'@+%4,-+3/4/#-4%-+*+%6,#,'0-4%4%-+?,'1'34$+>%I4,+K4%)I+,$+%6#,4*1$4"4*%4%)-$+F#$,4*D 

Refleksivno i iterativno učenje 
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MI+,4F4%4*#$)%"+14()%('/40-%'&%/#6*451$#,$#%'%0"'*%./'F+0)%)I+,$#>%5-'%4*%'*'3)K)$+%&#%./+.'6,#$)%
.'&/)I$#%6#%.'B'1$5#,$+%4%/#0-)%(/'6%.'"/#-,+%4,C'/*#F4$+%4%4-+/#F4$+D%M(1$)I4"#,$+%#1#-#%.'.)-%&,+",4(#>%
.'/-C+1$#%6#%)I+,$+%414%"4&+'%B1'3'"#%="1'3'"#A%.'-4I+%&)B1$)%0#*'./'F$+,)%4%(',-4,)4/#,4%/#6"'$D%J#%
./4*$+/>% ,#(',% &'"/5+-(#% /'B'-0('3% ./'$+(-#>% )I+,4F4% *'3)% .40#-4% /+C1+(04$+% '% 0"'$4*% 40()0-"4*#>%
#,#1464/#$)K4%5-'%0)%,#)I414%4%/#6*#-/#$)K4%,#I4,+%6#%.'B'1$5#,$+%0"'3%&46#$,#D%!"#%./#(0#%.'-4I+%(/4-4I('%
/#6*451$#,$+>%'-.'/,'0-%4%,#I4,%/#6*451$#,$#%'%0-#1,'*%,#./+-()D 

Pedagoške tehnike i prakse u učionici 

Metodologija dizajnerskog razmišljanja 

H+043,%9?4,(4,3%$+%&4,#*4I#,%4%4-+/#-4"#,%./40-).%/$+5#"#,$)%./'B1+*#%('$4%0+%C'()04/#%,#%/#6)*4$+"#,$+%
.'-/+B#%('/40,4(#>%)0#"/5#"#,$+%46#6'"#>%3+,+/4/#,$+%(/+#-4",4?%/$+5+,$#%4%(',-4,)4/#,'%.'B'1$5#,$+%(/'6%
./'-'-4.4/#,$+% 4% -+0-4/#,$+D% H)B'(4*% 0)'0$+K#,$+*% 0% ('/40,4F4*#% '-(/4"#% )"4&+% ('$4% 'B14()$)% $#0,'%
&+C4,4/#,+%./'B1+*+>%"'&+K4%&'%4,'"#-4",4?%4&+$#D%9+%0+%4&+$+%6#-4*%./+-"#/#$)%)%'.4.1$4"+%./'-'-4.'"+%
('$4% 0+% -+0-4/#$)% 4% )0#"/5#"#$)% ,#% -+*+1$)% .'"/#-,4?% 4,C'/*#F4$#D% !"#$% F4(1)0% .'-4I+% ./41#3'&1$4"'0->%
0)/#&,$)%4%./40-).%)0*$+/+,%,#%('/40,4(#>%'043)/#"#$)K4%&#%/$+5+,$#%)I4,('"4-'%'&3'"#/#$)%,#%0-"#/,+%
46#6'"+D 

Strategije kombiniranog učenja 

V'*B4,4/#,'%)I+,$+%0-"#/#%)/#,$#$)K+%'B/#6'",'%40()0-"'%4,-+3/#F4$'*%&434-#1,4?%/+0)/0#%0%'0'B,4*%
4,-+/#(F4$#*#D% !,14,+% *#-+/4$#14% ./)@#$)% C1+(04B41,'0->% '*'3)K)$)K4%)I+,4F4*#% &#% 0+% 0% 0#&/@#$+*%
#,3#@4/#$)%"1#0-4-4*%-+*.'*>%&'(%#(-4",'0-4%14F+*%)%14F+%.'-4I)%0)/#&,$)>%/#0./#")%4%./#(-4I,)%./#(0)D%
!"#$% ./40-).% .'"+K#"#% #,3#@*#,% ./41#3'7#"#$)K4% 0+% /#614I4-4*% 0-41'"4*#% )I+,$#>% .'-4I)K4% #(-4",'%
0)&$+1'"#,$+% 4% $#I#$)K4% (',F+.-+% (/'6% /#614I4-+% ,#I4,+% 46"'7+,$#D% V'*B4,4/#,$+*% &'0-).,'0-4% ',14,+%
.1#-C'/*4% 0% '0'B,'*% .'"+6#,'5K)% -/#&4F4',#1,+% ,#0-#"+>% ('*B4,4/#,'% )I+,$+% 0-"#/#% &4,#*4I,'% 4%
'B'3#K+,'%'(/)@+,$+%6#%)I+,$+%('$+%.'-4I+%&)B1$+%/#6)*4$+"#,$+%4%0*401+,+%4,-+/#(F4$+D 

Gamifikacija za angažman studenata 

M% '(/)@+,$)% 6#% )I+,$+>% )(1$)I4"#,$+% &4,#*4(+% ,#14(% 43/4% *'@+% -/#,0C'/*4/#-4% 'B/#6'",'% 40()0-"'% )%
6#,4*1$4"'% 4% *'-4"4/#$)K+% .)-'"#,$+D% 2,-+3/4/#,$+*% 4,-+/#(-4",4?% 46#6'"#>% ,#3/#74"#,$+*% ,#./+-(#%
B'&'"4*#%4%.'-4F#,$+*%'0$+K#$#%.'0-43,)K#>%)I+,4F4%0+%"45+%)/#,$#$)%)%0"'$+%)I+,$+D%M6B)7+,$+%6B'3%
./+"1#&#"#,$#%./+./+(#%4%.'0-46#,$#%,'"4?%./+(/+-,4F#%.'-4I+%,$4?'")%),)-#/,$)%*'-4"#F4$)>%.'-4I)K4%
).'/,'0-%4%&)B1$+%#,3#@4/#,$+%0%*#-+/4$#1'*D%V/'6%'"#$%./40-).>%)I4',4F#%0+%/#6"4$#%)%&4,#*4I#,%./'0-'/%
3&$+% 6,#-4@+1$#%4% ,#-$+F#,$+% .'-4I)% (',-4,)4/#,'% )0#"/5#"#,$+>% I4,+K4% ./'F+0% )I+,$#% 4% )3'&,4*% 4%
)I4,('"4-4*D  

 

Strategije procjene i evaluacije 

Formativne i sumativne procjene 

^'/*#-4",+%./'F$+,+%43/#$)%(1$)I,)%)1'3)%)%./#K+,$)%)I+,$#%)I+,4(#%-4$+('*%F4$+1'3%./'$+(-#D%!"+%0+%
./'F$+,+%./'"'&+%(',-4,)4/#,'%(#('%B4%0+%./)@41+%./#"'"/+*+,+%.'"/#-,+%4,C'/*#F4$+>%'*'3)K)$)K4%4%
)I+,4F4*#% 4% ,#0-#",4F4*#% &#% ./+.'6,#$)% 0,#3+% 4% .'&/)I$#% 6#% .'B'1$5#,$+D% M(1$)I4"#,$+*% /#614I4-4?%
*+-'&#% .'.)-% ("46'"# >% .'"/#-,4?% 4,C'/*#F4$#% "/5,$#(#% 4% /+C1+(04",4?% /#0./#"#>% ,#0-#",4F4% *'3)%
./'F4$+,4-4%/#6)*4$+"#,$+%)I+,4(#%4%./41#3'&4-4%,#0-#")%)%0(1#&)%0%-4*D%!"#$%(',-4,)4/#,4%./'F+0%.'-4I+%
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4,-+/#(-4",'%'(/)@+,$+%6#%)I+,$+%)%('$+*%0+%)I+,4F4%#(-4",'%#,3#@4/#$)%)%*#-+/4$#1)>%)0#"/5#"#$)%0"'$+%
"$+5-4,+%4%),#./+7)$)%(/4-4I('%/#6*451$#,$+D%V#'%/+6)1-#-%-'3#>%C'/*#-4",+%./'F$+,+%,+%0#*'%&#%./#-+%
,#./+&#(>%"+K%4%.'-4I)%&)B1$+%)I+,$+%4%.'-4I)%,#I4,%/#6*451$#,$#%)0*$+/+,%,#%/#0-%*+7)%)I+,4F4*#D 

8)*#-4",+%./'F$+,+%)0*$+/+,+%0)%,#%./'F$+,)%(',#I,'3%40?'&#%./'$+(-#>%B41'%&#%0+%/#&4%'%46"$+5K)>%
./'-'-4.)%414%./+6+,-#F4$4D%!"+%./'F$+,+%*$+/+%)I4,('"4-'0->%.'-.),'0-%4%)().,)%("#14-+-)%/#&#>%./)@#$)K4%
0"+'B)?"#-,'%/#6)*4$+"#,$+%0.'0'B,'0-4%)I+,4(#%&#%./4*4$+,4%6,#,$+%4%"$+5-4,+D%20.4-4"#,$+*%(',#I,'3%
./'46"'&#>% 0)*#-4",+% ./'F$+,+% ,)&+% "/4$+&,+% )"4&+% )% &)B4,)% /#6)*4$+"#,$#% 4% /#64,)% .'0-43,)-+%
('*.+-+,F4$+D%!"#%"/0-#%+"#1)#F4$+%'043)/#"#%&#%)I+,4F4%,+%0#*'%&#%0?"#-+%-+'/4$0(+%(',F+.-+>%"+K%4%
.'(#@)%,$4?'")%./4*$+,)%)%0-"#/,4*%04-)#F4$#*#>%I4,+K4%$+%(1$)I,4*%&4$+1'*%./'F+0#%)I+,$#D 

Rubrike za kreativnost i suradnju 

N/'F$+,#%)I+,4(#%6#?-4$+"#%?'140-4I(4%./40-).%('$4%,#&41#64%-+?,4I('%6,#,$+%4%)(1$)I)$+%(/+#-4",'0->%-4*0(4%
/#&% 4% "$+5-4,+% /$+5#"#,$#% ./'B1+*#D% H'B/'% 0-/)(-)/4/#,#% /)B/4(#% -/+B#1#% B4% ./)@4-4% $#0,+% (/4-+/4$+% 6#%
./'F$+,)% '"4?% #0.+(#-#>% '043)/#"#$)K4% &#% )I+,4F4% B)&)% ./+.'6,#-4% .'% 0.'0'B,'0-4% 4,'"#-4",'3%
/#6*451$#,$#>%)I4,('"4-+%0)/#&,$+%4%./40-).#,$#%46#6'"4*#%(/4-4I(4*%/#6*451$#,$+*D%V/+#-4",'0-%0+%*'@+%
./'F4$+,4-4% ,#% -+*+1$)% '/434,#1,'0-4>% ./41#3'&1$4"'0-4% 4% 0.'0'B,'0-4% 3+,+/4/#,$#% $+&4,0-"+,4?% /$+5+,$#D%
8)/ #&,$#%0+%-/+B#%*$+/4-4%('*),4(#F4$'*>%&'./4,'0'*%3/).,4*%,#.'/4*#%4%0.'0'B,'5K)%0)/#&,$+%0%
('1+3#*#D% _$+5-4,+% /$+5#"#,$#% ./'B1+*#% *'/#$)% 0+% 'F$+,$4"#-4% )% 0*401)% #,#14-4I('3% /#6*451$#,$#>%
&','5+,$#% '&1)(#% 4% 0.'0'B,'0-4% ./4*$+,+% 6,#,$#% )% /#614I4-4*% (',-+(0-4*#D% 2,-+3/4/#,$+*% '"4?%
+1+*+,#-#% )% /)B/4(+>% ./'F$+,+% .'0-#$)% 0"+'B)?"#-,4$+>% .'-4I)K4% '(/)@+,$+% 6#% )I+,$+% ('$+% F4$+,4% 4%
4,&4"4&)#1,)%&'*451$#-'0-%4%0)/#&,4I(4%#,3#@*#,D 

Procjene temeljene na portfelju 

M%./'F$+,4%-+*+1$+,'$%,#%.'/-C'14$)>%)I+,4F4%#(-4",'%0#0-#"1$#$)%6B4/()%0"'$4?%/#&'"#%-4$+('*%"/+*+,#>%
./4(#6)$)K4%0"'$%,#./+&#(%)%)I+,$)%4%/#6"'$%(/'6%/#614I4-+%./'$+(-+D%!"#(#"%./40-).%'*'3)K)$+%4*%&#%
&'()*+,-4/#$)%0"'$+%/#6"4$#$)K+%"$+5-4,+>%/+C1+(-4/#$)%0"'$%,#./+&#(%4%.'(#@)%0"'$+%/#6)*4$+"#,$+%(/'6%
'.4.1$4"+%&'(#6+D%!&#B4/'*%/#6,'14(4?%6#&#-#(#>%./'$+(#-#%4%/#6*451$#,$#>%)I+,4F4%0-$+I)%&)B1$4%)"4&%)%
0"'$% #(#&+*0(4% .)->% #% 40-'"/+*+,'% 4*#$)% ./414()% 6#% 0#*'./'F$+,)% 4% ./4*#,$+% 6,#I#$,4?% .'"/#-,4?%
4,C'/*#F4$#D%!"#%*+-'&#%.'-4I+%0"+'B)?"#-,4$)%+"#1)#F4$)>%40-4I)K4%,+%0#*'%(',#I,+%/+6)1-#-+>%"+K%4%
./'F+0%)I+,$#>%(/+#-4",'0-%4%"$+5-4,+%(/4-4I('3%/#6*451$#,$#%/#6"4$+,+%-4$+('*%./'F+0#D 

 

Poglavlje 1: Znanstvena lekcija integrirana s neformalnim videoigrama 

Pregled 

N'31#"1$+%[,#,'0-%4*#%6#%F41$%40-/#@4-4%-+*+1$,#%6,#,0-"+,#%,#I+1#%('/40-+K4%,+C'/*#1,+%"4&+'43/+%(#'%
*+&4$%6#%40()0-"+,'%)I+,$+D%2,-+3/#F4$'*%4,-+/#(-4",4?%.1#-C'/*4%.'.)-%<4,+F/#C-#%4%94,(+/F#&#>%)I+,4F4%
*'3)% ./40-).4-4% -+*+1$,4*% (',F+.-4*#% 46% C464(+>% B4'1'34$+% 4% (+*4$+% (/'6% ./#(-4I,'% &434-#1,'%
+(0.+/4*+,-4/#,$+D%!"4%#1#-4%,)&+%&4,#*4I,'%'(/)@+,$+%6#%)I+,$+%)%('$+*%)I+,4F4%*'3)%3/#&4-4%*'&+1+> 

04*)14/#$)%0-"#/,+%.'$#"+%4%0)&$+1)$)%)%"4/-)#1,4*%1#B'/#-'/4$4*#%('$4%.'B'1$5#"#$)%,$4?'"'%
/#6)*4$+"#,$+%4%6#&/@#"#,$+%6,#,0-"+,'3%6,#,$#D 

<'&+/,#%'B/#6'",#%40-/#@4"#,$#%0)3+/4/#$)%&#%3#*4C4(#F4$#%4%4,-+/#(-4",'%)I+,$+%6,#I#$,'%.'"+K#"#$)%
*'-4"#F4$)%4%('3,4-4",4%#,3#@*#,%)I+,4(#D%2,-+3/#F4$#%,+C'/*#1,4?%"4&+'43#/#%'*'3)K)$+%)I+,4F4*#%
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"46)#146#F4$)% 01'@+,4?% -+'/4$#>% *#,4.)1#F4$)% "#/4$#B1#*#% 4% /#6"'$% "$+5-4,#% /$+5#"#,$#% ./'B1+*#% ,#%
6#,4*1$4"%4%)/#,$#$)K4%,#I4,D 

Ciljevi 

` ! N'-#(,)-4%&)B1$+%/#6)*4$+"#,$+%6,#,0-"+,4?%(',F+.#-#%'*'3)K)$)K4%)I+,4F4*#%40-/#@4"#,$+%4%
+(0.+/4*+,-4/#,$+%),)-#/%"4/-)#1,4?%'(/)@+,$#D 

` ! M,#./4$+&4-4%&434-#1,)%.40*+,'0-%('/45-+,$+*%#1#-#%-+*+1$+,4?%,#%04*)1#F4$#*#%('$4%.'-4I)%
4,-+/#(-4",'%)I+,$+D 

` ! !1#(5#-4%+(0.+/4*+,-4/#,$+%'*'3)K)$)K4%)I+,4F4*#%46"'7+,$+%&434-#1,4?%04*)1#F4$#%
6,#,0-"+,4?%,#I+1#%4%(',F+.#-#D 

` ! N'-4F#,$+%0)/#&,$+%4%/$+5#"#,$#%./'B1+*#%)%6,#,0-"+,4*%(',-+(0-4*#%./'*4F#,$+*%-4*0('3%
/#&#%)%"4/-)#1,4*%./'0-'/4*#%6#%)I+,$+D 

` ! N/+*'0-4-4%$#6%46*+7)%-+'/4$+%4%./#(0+%&+*',0-/4/#,$+*%0-"#/,4?%./4*$+,#%6,#,0-"+,'3%
6,#,$#%(/'6%4,-+/#(-4",'%)I+,$+D 

Strategije za provedbu 

!"#$%&'()'*+$(',#-.&-*/-*0$123-,$)2*/(-(0&4'($5*"6#27'()-8!

` ! <'&+14/#$-+%./4/'&,+%+('0)0-#"+%6#%./')I#"#,$+%B4'/#6,'14('0-4>%)-$+F#$#%,#%(14*)%4%+('1'5(+%

/#",'-+@+D 

` ! 84*)14/#$-+%C464I(+%(',F+.-+%.'.)-%3/#"4-#F4$+>%041+%4%*'*+,-#%(/'6%*+?#,4(+%),)-#/%43/+D 

` ! H46#$,4/#$-+%*'&+1+%'B,'"1$4"+%+,+/34$+%.'.)-%?4&/'+1+(-/#,#>%"$+-/'-)/B4,#%4%0'1#/,4?%.#,+1#D 

Korištenje Tinkercad-a za 3D modeliranje i znanstvenu vizualizaciju: 

` ! V',0-/)4/#-4%4%*#,4.)14/#-4%GH%*'&+14*#%*'1+()1#%4%#-'*#%(#('%B40*'%/#6)*$+14%(+*4$0(+%"+6+D 

` ! `#6"4$#$-+%1$)0(#0-+%0-/)(-)/+%B4'1'5(4?%0-#,4F#%6#%"46)#146#F4$)%'/3#,+1#%4%,$4?'"4?%C),(F4$#D 

` ! H46#$,4/#$-+%*+?#,4I(+%*'&+1+%(#('%B40-+%40-/#@414%./4,F4.+%C464(+>%.'.)-%0)0-#"#%./4$+,'0#%4%

.'1)3#D 

Olakšavanje aktivnosti rješavanja problema temeljene na grupi: 

` ! H'&4$+14-+%0-)&+,-4*#%6#$+&,4I(+%./'$+(-+%('$4%6#?-4$+"#$)%(/4-4I('%/#6*451$#,$+%4%-4*0(4%/#&D 

` ! N'-#(,4-+%)I+,$+%*+7)%"/5,$#F4*#%(/'6%6#$+&,4I(#%40()0-"#%-+*+1$+,#%,#%43/#*#D 

` ! 2,-+3/4/#$-+%./40-).+%)I+,$#%-+*+1$+,+%,#%40-/#@4"#,$)%3&$+%)I+,4F4%./+-.'0-#"1$#$)>%
+(0.+/4*+,-4/#$)%4%#,#1464/#$)%/+6)1-#-+%),)-#/%'(/)@+,$#%43/+D 

Alati i metode Minecraft 

Education Edition: 
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` ! 20('/40-4-4%<4,+F/#C-%6#%46/#&)%4,-+/#(-4",4?%*'&+1#%+('0)0-#"#%6#%./')I#"#,$+%-+*#%.'.)-%
'&/@4"'0-4>%)31$4I,'3%F4(1)0#%4%1$)&0('3%)-$+F#$#%,#%'('145D 

` ! 2*.1+*+,-4/#$-+%46#6'"+%-+*+1$+,+%,#%C464F4%('$4%6#?-4$+"#$)%'&%)I+,4(#%./4*$+,)%(',F+.#-#%
041+>%34B#,$#%4%-/#,0C'/*#F4$+%+,+/34$+D 

` ! N'-#(,4-+%)I+,4(+%&#%0-"#/#$)%6,#,0-"+,+%0-/)(-)/+>%.'.)-%0"+*4/0(4?%.'0-#$#>%.'&"'&,4?%
40-/#@4"#I(4?%1#B'/#-'/4$#%414%")1(#,0(4?%'-'(#>%(#('%B4%40-/#@414%./4,F4.+%6,#,'0-4%'%[+*1$4D 

Tinkercad: 

` ! N/)@4-4%0-)&+,-4*#%.1#-C'/*)%6#%&46#$,4/#,$+%*'1+()1#/,4?%0-/)(-)/#%('$+%41)0-/4/#$)%/#614I4-+%
"/0-+%(+*4$0(4?%"+6#D 

` ! 20('/40-4-+%GH%*'&+14/#,$+%6#%&+*',0-/#F4$)%#/?4-+(-)/+%0-#,4F#>%'/3#,#%4%F4$+14?%B4'1'5(4?%

0)0-#"#D 

` ! N'-4I4-+%)I+,4(+%&#%'0*451$#"#$)%04*)1#F4$+%-+*+1$+,+%,#%C464F4>%.'.)-%$+&,'0-#",4?%0-/'$+"#%
4%*'0-'",4?%(',0-/)(F4$#>%(#('%B4%-+0-4/#14%(',F+.-+%.'.)-%/#0.'&$+1+%-+@4,+%4%,'04"'0-4D 

Primjeri aktivnosti 

+$(',#-.&*9$":;"1'*$/-/"48 !

` ! MI+,4F4%/#&+%)%-4*'"4*#%,#%&46#$,4/#,$)%4%463/#&,$4%0#*''&/@4"4?%B4'O().'1#%)%<4,+F/#C-)D 

` ! <'/#$)%)/#",'-+@4-4%/#64,)%(404(#>%46"'/+%"'&+>%B41$,4%0"4$+-%4%.'.)1#F4$+%@4"'-4,$#%(#('%B4%
'&/@#14%0-#B41,'0-%+('0)0-#"#D 

` ! !B)?"#K+,4%.'$*'"4a%:('0)0-#"4>%'&/@4"'0->%6,#,'0-%'%'('145)>%C'-'04,-+6#%4%?/#,4&B+,4%
1#,F4D 

Minecraft simulacija obnovljive energije: 

` ! 8-)&+,-4%3/#&+%4%+(0.+/4*+,-4/#$)%0%/#6,4*%'B,'"1$4"4*%46"'/4*#%+,+/34$+%.'.)-%0'1#/,4?%
+1+(-/#,#>%"$+-/'-)/B4,#%4%?4&/'+1+(-/#,#D 

` ! ;,#1464/#$)%)I4,('"4-'0-%0"#('3%46"'/#%+,+/34$+%4%/#0./#"1$#$)%'%./4*$+,#*#%)%0-"#/,'*%0"4$+-)D 

` ! !B)?"#K+,4%(',F+.-4a%9/#,0C'/*#F4$#%+,+/34$+>%./'46"'&,$#%+1+(-/4I,+%+,+/34$+>%)-$+F#$%,#%'('145D 

Izgradnja molekularnog modela Tinkercad: 

` ! MI+,4F4%0-"#/#$)%GH%*'1+()1#/,+%0-/)(-)/+%)'B4I#$+,4?%0.'$+"#>%.'.)-%"'&+%=Yb!A>%)31$4I,'3%
&4'(04&#%=L!bA%4%31)('6+%=LcYdb!cAD 

` ! <#,4.)14/#$)%#-'*4*#%4%"+6#*#%(#('%B4%/#6)*$+14%*'1+()1#/,)%3+'*+-/4$)%4%(+*4$0(+%/+#(F4$+D 

` ! !B)?"#K+,4%.'$*'"4a%#-'*0(#%0-/)(-)/#>%(+*4$0(+%"+6+>%*'1+()1#/,#%3+'*+-/4$#D 

Tinkercad laboratorij za inženjersku fiziku: 
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` ! MI+,4F4%&46#$,4/#$)%$+&,'0-#",+%0-/'$+"+%=.'1)3+>%/+*+,4F+>%,#3,)-+%/#",4,+A%4%-+0-4/#$)%(#('%
C),(F4',4/#$)%.'&%/#614I4-4*%'.-+/+K+,$4*#D 

` ! ;,#1464/#$)%)I4,('"4-'0->%*+?#,4I()%./+&,'0-%4%./4*$+,)%)%0-"#/,'*%0"4$+-)D 

` ! !B)?"#K+,4%.'$*'"4a%841+>%*+?#,4(#>%J+e-','"4%6#(',4>%'I)"#,$+%+,+/34$+D 

Zaključak 

2,-+3/#F4$'*%,+C'/*#1,4?%"4&+'43#/#%)%6,#,0-"+,'%'B/#6'"#,$+>%0-)&+,-4%*'3)%./+*'0-4-4%$#6%46*+7)%
-+'/4$0('3%6,#,$#%4%./#(-4I,+%./4*$+,+D%N/#(-4I,#%./4/'&#%<4,+F/#C-#%4%94,(+/F#&O#%.'-4I+%6,#-4@+1$)>%
.'-4I+%(/+#-4",'0-%4%.'B'1$5#"#%0)/#&,$)>%I4,+K4%6,#,0-"+,+%(',F+.-+%./40-).#I,4$4*#%4%6#,4*1$4"4$4*#D%
!"#$%./40-).%.'&/@#"#%"$+5-4,+%)I+,$#%SUD%0-'1$+K#>%)(1$)I)$)K4%&434-#1,)%.40*+,'0->%(/4-4I('%/#6*451$#,$+%
4%/$+5#"#,$+%./'B1+*#>%./4./+*#$)K4%)I+,4(+%6#%B)&)K4%6,#,0-"+,4%4%-+?,'1'5(4%,#./+&#(D 

 

Poglavlje 2: Tehnološka lekcija integrirana s neformalnim videoigrama 

Pregled 

9+?,'1'5('% 'B/#6'"#,$+% 43/#% (1$)I,)% )1'3)% )% 0)"/+*+,'*% )I+,$)% './+*#$)K4% )I+,4(+% .'-/+B,4*%
"$+5-4,#*#% 6#% /#6)*4$+"#,$+% 4% 4,-+/#(F4$)% 0% &434-#1,4*% 0"4$+-'*D% J+% 0#*'% &#% .'*#@+% )I+,4F4*#% &#%
0?"#-+% (',F+.-+% ./'3/#*4/#,$#% 4% &46#$,#>% "+K% 4% .'-4I+% 0"4$+0-% '% )-$+F#$)% -+?,'1'34$+% ,#% &/)5-"'D%
2,-+3/#F4$#%"4&+'43#/#%)%-+?,'1'5(+%1+(F4$+%./)@#%6#,4*1$4"%4%4,-+/#(-4"#,%./40-).%)I+,$)%./'3/#*4/#,$#>%
1'34(+%4%/#I),#1,'3%/#6*451$#,$#D 

!"'%.'31#"1$+%40-/#@)$+%).'-/+B)%8F/#-F?#%4%<B1'F(#>%&"4$)%.1#-C'/*4%6#%./'3/#*4/#,$+%-+*+1$+,+%,#%
B1'('"4*#>%)%.'B'1$5#,$)%/#6)*4$+"#,$#%./'3/#*+/0(4?%4%-+?,'1'5(4?%.'$*'"#%('&%)I+,4(#D%8-"#/#,$+*%
"1#0-4-4?% "4&+'43#/#>% )I+,4F4% *'3)%/#6"4-4% 1'34I('% 6#(1$)I4"#,$+>% 0.'0'B,'0-4% /$+5#"#,$#% ./'B1+*#% 4%
(/+#-4",'0->%#%./4-'*%0-$+I)%461'@+,'0-%-+*+1$,4*%./4,F4.4*#%/#I),#/0-"#D 

Ciljevi 

` ! M.'6,#$-+%)I+,4(+%0%./'3/#*4/#,$+*%4%/#I),#1,4*%/#6*451$#,$+*%,#%6#,4*1$4"%4%4,-+/#(-4"#,%

,#I4,D 

` ! 20-/#@4-+%"+6)%46*+7)%-+?,'1'34$+%4%&/)5-"#%./')I#"#$)K4%)1'3)%&434-#1,4?%#1#-#%)%0"#('&,+",'*%

@4"'-)D 

` ! `#6"4$#$-+%"$+5-4,+%/$+5#"#,$#%./'B1+*#%4%(/4-4I('3%/#6*451$#,$#%('/40-+K4%-+?,'1'5(+%#1#-+%4%

&434-#1,+%.1#-C'/*+D 

` ! N'-#(,4-+%(/+#-4",'0-%)I+,4(#%&'.)5-#$)K4%4*%&#%0#*4%&46#$,4/#$)%43/+%4%4,-+/#(-4",+%./'$+(-+D 

` ! N'-#(,4-+%0)/#&,$)%4%-4*0(4%/#&%(/'6%3/).,+%46#6'"+%4%#(-4",'0-4%('&4/#,$#D 

Strategije 

` ! V'/40-4-+%8F/#-F?%4%<B1'F(%6#%.'&)I#"#,$+%'0,'"#%./'3/#*4/#,$#%(/'6%(/+4/#,$+%43#/#%4%

4,-+/#(-4",4%&46#$,D 
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` ! 2*.1+*+,-4/#$-+%)I+,$+%-+*+1$+,'%,#%./'$+(-4*#%3&$+%)I+,4F4%&46#$,4/#$)%$+&,'0-#",+%
#.14(#F4$+%414%4,-+/#(-4",+%43/+%('$+%/$+5#"#$)%0-"#/,+%./'B1+*+D 

` ! M.'6,#$-+%)I+,4(+%0%40./#"1$#,$+*%3/+5#(#%4%4-+/#-4",4*%/$+5#"#,$+*%./'B1+*#%&'(%
)0#"/5#"#$)%4%.'B'1$5#"#$)%0"'$+%./'3/#*+/0(+%./'$+(-+D 

` ! N'-#(,4-+%)I+,$+%4%0)/#&,$)%*+7)%"/5,$#F4*#%.'-4I)K4%)I+,4(+%&#%&4$+1+%0"'$+%./'$+(-+%4%
./'3/#*4/#,$+%0%('1+3#*#D 

` ! 2,-+3/4/#$-+%/#0./#"+%'%+-4I(4*%.4-#,$4*#%)%-+?,'1'34$4>%.'.)-%&434-#1,'3%3/#7#,0-"#>%
(4B+/,+-4I(+%043)/,'0-4%4%'&3'"'/,'3%/#6"'$#%43#/#D 

Alati i metode 

` ! .<12+<8a%20('/40-4-+%8F/#-F?>%"46)#1,4%./'3/#*0(4%$+64(%-+*+1$+,%,#%B1'('"4*#>%6#%).'6,#"#,$+%
)I+,4(#%0%'0,'",4*%./'3/#*+/0(4*%(',F+.-4*#%(/'6%/#6"'$%43#/#>%#,4*#F4$+%4%4,-+/#(-4",'%
./4.'"4$+&#,$+D 

` ! JP$)<(a%V'/40-4-+%<B1'F(>%$'5%$+&,'%'(/)@+,$+%6#%('&4/#,$+%-+*+1$+,'%,#%B1'('"4*#>%(#('%
B40-+%0-)&+,-+%).'6,#14%0%/'B'-4('*%4%C464I(4*%/#I),#10-"'*>%.'*#@)K4%4*%./+*'0-4-4%$#6%
46*+7)%0'C-"+/#%4%?#/&"+/#D 

` ! Q$"#"&+0'62#0A0(2<0%"a%M(1$)I4-+%+1+*+,-+%014I,+%43/4%.'.)-%B'&'"#>%1$+0-"4F#%4%.'0-43,)K#%
(#('%B40-+%.'"+K#14%#,3#@*#,%)I+,4(#D 

` ! R;"&%"'+"#"$%"&)'&2'*1)%"(+0#2a%H'.)0-4-+%)I+,4F4*#%&#%/#&+%,#%./#(-4I,4*%./'$+(-4*#%('$4%
6#?-4$+"#$)%(/4-4I('%/#6*451$#,$+%4%./4*$+,)%./4,F4.#%./'3/#*4/#,$#D 

` ! -10#%"&"':'9+/21&)#'9/0%"+:a%N'-4I4-+%)I+,4(+%&#%0-"#/#$)%-+?,'1'5(4%"'7+,#%/$+5+,$#%6#%
0"#('&,+",+%46#6'"+>%$#I#$)K4%./#(-4I,)%"/4$+&,'0-%./'3/#*+/0(4?%"$+5-4,#D 

Primjeri dizajna igara 

na scratch: 

` ! MI+,4F4%46/#7)$)%$+&,'0-#",+%"4&+'43/+%('/40-+K4%8F/#-F?%(#('%B4%,#)I414%1'34()%
./'3/#*4/#,$#>%./4.'"4$+&#,$+%4%4,-+/#(F4$)%0%('/40,4('*D 

` ! N/4*$+/4%./'$+(#-#%)(1$)I)$)%&46#$,4/#,$+%43/+%0%1#B4/4,-'*>%.1#-C'/*+/#%414%("46#%('$4%
.'&)I#"#%'&/+7+,4%(',F+.-D 

` ! M"+&4-+%"#/4$#B1+>%.+-1$+>%)"$+-+%4%/)('"#,$+%&'3#7#$4*#%(#('%B4%43/+%B41+%4,-+/#(-4",4$+%4%
&4,#*4I,4$+D 

Mblock robotika: 

` ! MI+,4F4%('/40-+%<B1'F(%6#%./'3/#*4/#,$+%/'B'-#%414%*4(/'(',-/'1+/#%6#%'B#"1$#,$+%/#6,4?%

6#&#-#(#D 

` ! N/4*$+/4%./'$+(#-#%)(1$)I)$)%&46#$,%/'B'-0('3%#)-'*'B41#%('$4%./#-4%-/#I,4F+>%0"$+-1'0,'%'0$+-1$4"%

#1#/*,4%0)0-#"%414%./'$+(-%#)-'*#-46#F4$+%.#*+-,'3%&'*#D 
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` ! N'-#(,4-+%)I+,4(+%&#%40-/#@)$)%0+,6'/+>%*'-'/+%4%4,-+3/#F4$)%)*$+-,+%4,-+143+,F4$+%(/'6%./#(-4I,#%

40()0-"#%('&4/#,$#D 

Izazovi kodiranja i hackathoni: 

` ! !/3#,464/#$-+%*4,4O,#-$+F#,$#%3&$+%)I+,4F4%/#&+%)%-4*'"4*#%,#%&46#$,4/#,$)%4%46/#&4%
C),(F4',#1,4?%43#/#%414%/'B'-0(4?%/$+5+,$#%),)-#/%6#&#,'3%"/+*+,0('3%'3/#,4I+,$#D 

` ! N',)&4-+%46#6'"+%('$4%0+%'&,'0+%,#%0-"#/,+%./'B1+*+>%.'.)-%46/#&+%+&)(#-4",+%43/+%6#%*1#7+%
)I+,4(+%414%/'B'-#%('$4%.'*#@+%)%()K#,0(4*%.'01'"4*#D 

Međupredmetna integracija: 

` ! V'/40-4-+%8F/#-F?%6#%0-"#/#,$+%4,-+/#(-4",4?%04*)1#F4$#%6#%0#-'"+%6,#,'0-4>%.'"4$+0-4%414%
*#-+*#-4(+D%N/4*4$+,4-+%./4.'"4$+&#,$+%4%#,4*#F4$)%(#('%B40-+%),#./4$+&414%$+64I,+%)*$+-,'0-4%4%
(/+#-4",+%"$+5-4,+%.40#,$#D 

` ! N'"+@4-+%./'3/#*4/#,$+%0%31#6B'*%4%)*$+-,'5K)%&'.)5-#$)K4%)I+,4F4*#%&#%0(1#&#$)%&434-#1,)%
31#6B)%414%0-"#/#$)%#,4*4/#,+%./4I+D 

Zaključak 

2,-+3/#F4$#%,+C'/*#1,4?%"4&+'43#/#%)%-+?,'1'5('%'B/#6'"#,$+%./)@#%4,'"#-4"#,%,#I4,%.'&)I#"#,$#%
./'3/#*4/#,$#>%/$+5#"#,$#%./'B1+*#%4%/#I),#1,'3%/#6*451$#,$#D%V'/45-+,$+*%.1#-C'/*4%.'.)-%8F/#-F?%4%
<B1'F(>%)I+,4F4%,+%0-$+I)%0#*'%-+?,4I(+%"$+5-4,+>%"+K%4%)I+%(/+#-4",'%/#6*451$#-4%4%0)/#&,4I(4%/#&4-4D%!"+%
*+-'&+%.'-4I)%&)B1$+%/#6)*4$+"#,$+%)-$+F#$#%-+?,'1'34$+%,#%&/)5-"'>%40-'"/+*+,'%I4,+K4%./'F+0%)I+,$#%
)3'&,4*% 4% 6#,4*1$4"4*D% J#% (/#$)>% -#(#"% ./40-).% .'*#@+% ./4./+*4-4% )I+,4(+% 6#% B)&)K,'0-% )% ('$'$% $+%
&434-#1,#%.40*+,'0-%(1$)I,#%6#%)0.$+?%)%/#6,4*%.'&/)I$4*#D 

 

Poglavlje 3: Inženjerska lekcija integrirana s neformalnim videoigrama 

Pregled 

2,@+,$+/0('%'B/#6'"#,$+%.'-4I+%/#6"'$%"$+5-4,#%/$+5#"#,$#%./'B1+*#%4%/#6)*4$+"#,$+%(#('%0+%0-"#/4%3/#&+%
4%C),(F4',4/#$)D%M%'"'*%.'31#"1$)%)I+,4F4%K+%('/40-4-4%<4,+F/#C-%4%94,(+/F#&%6#%40-/#@4"#,$+%4,@+,$+/0(4?%
(',F+.#-#%.'.)-%0-/)(-)/,'3%&46#$,#>%*+?#,4(+%4%0)0-#",'3%/#6*451$#,$#D%!"4%#1#-4%./)@#$)%6#,4*1$4"%4%
4,-+/#(-4"#,%./40-).%/#6)*4$+"#,$)%4,@+,$+/0(4?%,#I+1#%(/'6%./#(-4I,#%&434-#1,#%40()0-"#D 

Ciljevi 

` ! `#6)*$+-4%./'F+0%4,@+,$+/0('3%&46#$,#%(/'6%4,-+/#(-4",+%#(-4",'0-4D 

` ! N'-4F#,$+%(/+#-4",'0-4%)%&46#$,4/#,$)%4%-+0-4/#,$)%./'-'-4.'"#%)%"4/-)#1,'*%./'0-'/)D 

` ! 20-/#@4-4%-+*+1$,#%4,@+,$+/0(#%,#I+1#%('/45-+,$+*%&434-#1,4?%#1#-#%)%,+-/#&4F4',#1,'*%'(/)@+,$)%

6#%)I+,$+D 

` ! M,#./4$+&4-4%0)/#&,$)%4%-4*0(4%/#&%(/'6%4,@+,$+/0(+%46#6'"+%)%3#*4,3%'(/)@+,$4*#D 
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` ! `#6"4$#-4%"$+5-4,+%(/4-4I('3%/#6*451$#,$#%(/'6%+"#1)#F4$)%4%)0#"/5#"#,$+%&434-#1,4?%4,@+,$+/0(4?%

*'&+1#D 

Strategije 

` ! 20('/40-4-+%<4,+F/#C-%6#%463/#&,$)%4%-+0-4/#,$+%"4/-)#1,4?%0-/)(-)/#%4%0)0-#"#D 

` ! 2*.1+*+,-4/#$-+%94,(+/F#&%6#%&46#$,4/#,$+>%04*)1#F4$)%4%./'-'-4.4/#,$+%4,@+,$+/0(4?%*'&+1#D 

` ! N'-#(,4-+%4-+/#-4",4%&46#$,%4%/$+5#"#,$+%./'B1+*#%*+-'&'*%.'()5#$#%4%.'3/+5(+D 

` ! N'-#(,4-+%-4*0(4%/#&%4%0)/#&,$)%&'&$+1$4"#,$+*%3/).,4?%./'$+(#-#%4%46#6'"#D 

` ! 2,-+3/4/#$-+%0-)&4$+%01)I#$#%46%0-"#/,'3%4,@+,$+/0-"#%)%#(-4",'0-4%&434-#1,'3%*'&+14/#,$#D 

Alati i metode 

` ! <4,+F/#C-%:&)F#-4',%:&4-4',a%N/)@#%0#,&B'f%'(/)@+,$+%)%('$+*%)I+,4F4%*'3)%&46#$,4/#-4>%
3/#&4-4%4%-+0-4/#-4%4,@+,$+/0(+%0-/)(-)/+%.'.)-%*'0-'"#>%-'/,$+"#%4%3/#&0(4?%/#0.'/+&#D 

` ! 94,(+/F#&a%!*'3)K)$+%0-)&+,-4*#%46/#&)%GH%*'&+1#%4,@+,$+/0(4?%('*.',+,-4>%.'.)-%
6).I#,4(#>%('1'-)/#%4%$+&,'0-#",4?%0-/'$+"#>%('$4%0+%*'3)%-+0-4/#-4%"4/-)#1,'%414%GH%./4,-#-4D 

` ! 2,@+,$+/0(+%B41$+@,4F+a%8-)&+,-4%&'()*+,-4/#$)%0"'$%./'F+0%&46#$,#>%('/45-+,+%*#-+/4$#1+%4%
/+6)1-#-+%-+0-4/#,$#%(#('%B4%#,#1464/#14%.+/C'/*#,0+%4%./+&1'@414%.'B'1$5#,$#D 

` ! N'-4F#,$+%0)/#&,$+%4%-4*0('3%/#&#%)%46#6'"4*#%-+*+1$+,4*%,#%*#-+*#-4F4D 

` ! M,#./4$+&4-4%(/+#-4",'0-%4%"$+5-4,+%/$+5#"#,$#%./'B1+*#%(/'6%)I+,$+%(/'6%43/+D 

` ! 2,-+3/4/#-4%89:<%"$+5-4,+%.'"+64"#,$+*%*#-+*#-4(+%0%-+?,'1'34$'*%4%4,@+,$+/0-"'*D 

Strategije 

` ! 20('/40-4-+%<4,+F/#C-%6#%.'&)I#"#,$+%-+*+1$,4?%4%,#./+&,4?%3+'*+-/4$0(4?%(',F+.#-#>%.'.)-%
*$+/+,$#>%0(#14/#,$#%4%-/#,0C'/*#F4$+D 

` ! V'/40-4-+%94,(+/F#&%6#%"46)#146#F4$)%4%*#,4.)1#F4$)%GH%3+'*+-/4$0(4*%'B14F4*#>%$#I#$)K4%
*#-+*#-4I(+%*'&+1+%4%./4,F4.+D 

` ! 2*.1+*+,-4/#$-+%46#6'"+%/$+5#"#,$#%./'B1+*#%('$4%6#?-4$+"#$)%0)/#&,$)%4%(/4-4I('%/#6*451$#,$+D 

` ! N'-#(,4-+%)I+,4(+%&#%&'()*+,-4/#$)%4%./+6+,-4/#$)%0"'$#%'-(/4K#%('/40-+K4%*)1-4*+&4$0(+%
C'/*#-+%.'.)-%"4&+#%414%&434-#1,4?%.'/-C'14$#D 

` ! M(1$)I4-+%+1+*+,-+%3#*4C4(#F4$+%.'.)-%B'&'",4?%0)0-#"#>%1$+0-"4F#%4%B+&@+"#%6#%.'"+K#,$+%
#,3#@*#,#D 

Alati i metode u 

Minecraftu: 
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` ! g/#&4-+%3+'*+-/4$0(+%0-/)(-)/+%4%40-/#@)$-+%*#-+*#-4I(#%0"'$0-"#%.'.)-%.'"/54,+>%"'1)*+,#%4%
*$+/41#D 

` ! 26/#&4-+%*'&+1+%0-"#/,4?%63/#&#%)%*$+/41)%4%#,#1464/#$-+%,$4?'"+%./'.'/F4$+D 

` ! V'/40-4-+%/+&0-',+%0(1'.'"+%6#%40-/#@4"#,$+%1'34I(4?%"/#-#%4%B4,#/,4?%'.+/#F4$#D 

` ! `#6"4$#$-+%#(-4",'0-4%(''/&4,#F4$+%)%/#",4,4%3&$+%)I+,4F4%*'/#$)%,#"434/#-4%4%*#.4/#-4%1'(#F4$+D 

Tinkercad: 

` ! V/+4/#$-+%4%*#,4.)14/#$-+%GH%*'&+14*#%3+'*+-/4$0(4?%'B14(#%(#('%B40-+%40-/#@414%.'$*'"+%.'.)-%
04*+-/4$+>%"'1)*+,#%4%.'"/54,+D 

` ! H46#$,4/#$-+%01'@+,+%0-/)(-)/+%('*B4,4/#,$+*%$+&,'0-#",4?%3+'*+-/4$0(4?%C43)/#D 

` ! :(0.+/4*+,-4/#$-+%0%-/#,0C'/*#F4$#*#>%)(1$)I)$)K4%/'-#F4$+>%-/#,01#F4$+%4%/+C1+(04$+D 

` ! 2,-+3/4/#$-+%4,@+,$+/0(+%./4,F4.+%463/#&,$'*%*'0-'"#>%-'/,$+"#%414%*+?#,4I(4?%&4$+1'"#D 

Primjeri aktivnosti 

<0&#-7$4-()'*='"1'&#$)'*2*+$(',#-.&28!

` ! MI+,4F4%&46#$,4/#$)%3+'*+-/4$0(+%0-/)(-)/+%.'.)-%.4/#*4&#>%('F(4%4%./#"'()-,4?%./46*4%)%

<4,+F/#C-)D 

` ! !,4%46/#I),#"#$)%&4*+,64$+>%.'"/54,)%4%"'1)*+,%0"'$4?%(/+#F4$#D 

` ! J#0-#",4F4%*'3)%&'&4$+14-4%0-"#/,+%0F+,#/4$+>%.'.)-%&46#$,4/#,$#%*'&+1#%.'6,#-+%6,#*+,4-'0-4%)%

*$+/41)D 

Tinkercad 3D geometrija: 

` ! MI+,4F4%46/#7)$)%GH%*'&+1+%/#614I4-4?%3+'*+-/4$0(4?%'B14(#%4%40-/#@)$)%,$4?'"#%0"'$0-"#D 

` ! :(0.+/4*+,-4/#$)%0%('*B4,4/#,$+*%4%*4$+,$#,$+*%'B14(#%(#('%B4%/#6)*$+14%01'@+,+%0-/)(-)/+D 

` ! [#&#F4%*'3)%)(1$)I4"#-4%&46#$,4/#,$+%C)-)/40-4I('3%3/#&#%0%*#-+*#-4I('*%./+F46,'5K)D 

 

Izazov skaliranja i mjerenja: 

` ! MI+,4F4%B4/#$)%0-"#/,4%'B$+(-%4%.','",'%3#%0-"#/#$)%)%<4,+F/#C-)%414%94,(+/F#&)>%./4*$+,$)$)K4%
'&3'"#/#$)K)%*$+/)D 

` ! M0.'/+7)$)%0"'$+%*'&+1+%0%*$+/+,$4*#%46%0-"#/,'3%0"4$+-#%4%#,#1464/#$)%,$4?'")%-'I,'0-D 

Simetrija i transformacije u Tinkercadu: 

` ! MI+,4F4%0-"#/#$)%04*+-/4I,+%'B$+(-+%4%40-/#@)$)%-/#,0C'/*#F4$+%.'.)-%/'-#F4$#%4%/+C1+(04$#D 

` ! <'3)%463/#&4-4%*'&+1+%('$4%.'(#6)$)%)0(1#7+,'0-%4%014I,'0-%)%3+'*+-/4$0(4*%C43)/#*#D 
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Matematička escape room u Minecraftu: 

` ! H46#$,4/#$-+%+0F#.+%/''*%)%('$+*%)I+,4F4%*'/#$)%/$+5#"#-4%*#-+*#-4I(+%6#3',+-(+%(#('%B4%
,#./+&'"#14D 

` ! 26#6'"4%*'3)%)(1$)I4"#-4%/$+5#"#,$+%$+&,#&@B4%6#%./',#1#6#(%0(/4"+,4?%(1$)I+"#>%46/#I),#"#,$+%

()-'"#%6#%,#"43#F4$)%(/'6%1#B4/4,-+%414%('/45-+,$+%(''/&4,#-,+%3+'*+-/4$+%6#%./',#1#@+,$+%

'B$+(#-#D 

Matematička umjetnost i obrasci: 

` ! V'/40-+K4%4%<4,+F/#C-%4%94,(+/F#&>%)I+,4F4%0-"#/#$)%-+0+1#F4$+>%C/#(-#1+%414%)6'/(+%,#14(%
*#,&#1#*#%('$4%014$+&+%*#-+*#-4I(#%./#"41#D 

` ! 20-/#@)$)%.'$*'"+%.'.)-%^4B',#FF4$+"'3%,46#>%61#-,'3%/+6#%4%*#-+*#-4I(+%04*+-/4$+D 

Procjena i refleksija 

` ! -1)<%"&2'+"#"$%"&2'&2'*1)%"(+0#2?'MI+,4F4%./+&#$)%0"'$+%<4,+F/#C-%414%94,(+/F#&%./'$+(-+%
6#$+&,'%0%'B$#5,$+,$4*#%0"'$4?%*#-+*#-4I(4?%./4*$+,#D 

` ! S17&%2;(2'1"<"&O0%2?'MI+,4F4%./+&0-#"1$#$)%0"'$+%&46#$,+%4%&#$)%.'"/#-,+%4,C'/*#F4$+%('1+3#*#%46%

/#6/+&#D 

` ! N060+2$&0'*)1+A)$0%0?'MI+,4F4%&'()*+,-4/#$)%0"'$%.)-%)I+,$#>%)(1$)I)$)K4%0,4*(+%6#01',#>%
.40#,+%/+C1+(04$+%4%46/#I),+D 

` ! T2#0A0<012&0'(/0O)/0?'V'/40-4-+%4,-+/#(-4",+%("46'"+%4%*4,4O43/+%(#('%B40-+%'$#I#14%(',F+.-+%
,#)I+,+%-4$+('*%#(-4",'0-4D 

` ! N&"/&0<0'92#)1"A$"(90%"?'N'-#(,4-+%)I+,4(+%&#%.45)%'%0"'*%./'F+0)%/$+5#"#,$#%./'B1+*#>%
46#6'"4*#%0%('$4*#%0)%0+%0)'I414%4%,#)I+,4*%1+(F4$#*#D 

Zaključak 

2,-+3/#F4$#% <4,+F/#C-#% 4% 94,(+/F#&#% )% *#-+*#-4I(+% 1+(F4$+% ./+*'5K)$+% $#6% 46*+7)% #.0-/#(-,4?%
(',F+.#-#% 4% 0-"#/,4?% ./4*$+,#D% V'/45-+,$+*% '"4?% &434-#1,4?% #1#-#>% +&)(#-'/4% *'3)% /#6"4-4% &)B1$+%
/#6)*4$+"#,$+% 3+'*+-/4$0(4?% ./4,F4.#>%./'0-'/,'3% 6#(1$)I4"#,$#% 4% "$+5-4,#% /$+5#"#,$#% ./'B1+*#D% !"#%
6#,4*1$4"#>%4,-+/#(-4",#%40()0-"#%,+%0#*'%&#%I4,+%*#-+*#-4()%)3'&,4$'*>%"+K%4%./4./+*#$)%)I+,4(+%6#%
B)&)K+% 89:<% #(-4",'0-4D% 8)/#&,4I(#% 4% (/+#-4",#% ./4/'&#% '"4?% #(-4",'0-4% .'-4I+% '(/)@+,$+% )% ('$+*%
)I+,4F4%/#6"4$#$)%(/4-4I('%/#6*451$#,$+>%('*),4(#F4$)%4%-4*0(4%/#&%E %(1$)I,+%"$+5-4,+%6#%SUD%0-'1$+K+D 

 

ZAKLJUČAK 

2,-+3/#-4",#% .+&#3'5(#% 0-/#-+34$#% =2N8A% ./+&0-#"1$#% -/#,0C'/*#-4",4% ./40-).% 89:;<% 'B/#6'"#,$)>%
,#31#5#"#$)K4% 4,-+/&40F4.14,#/,'% )I+,$+>% (/+#-4",'0-% 4% ./#(-4I#,% #,3#@*#,D% M-+*+1$+,% ,#% ,#I+14*#%
)I+,$#%-+*+1$+,'3%,#%./'$+(-4*#>%)*$+-,4I('3%40-/#@4"#,$#%4%-+?,'1'5(+%4,-+3/#F4$+>%2N8%'./+*#%)I+,4(+%
(1$)I,4*%"$+5-4,#*#%SUD%0-'1$+K#>%./4./+*#$)K4%4?%6#%0)'I#"#,$+%0#%01'@+,4*%46#6'"4*#%0-"#/,'3%0"4$+-#D%
!"#$% '("4/% .'-4I+% 'B/#6'",'% '(/)@+,$+% )% ('$+*% (/4-4I('% /#6*451$#,$+>% 0)/#&,$#% 4% 4,'"#F4$+% .'0-#$)%
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0/+&45,$4% &4'% ./'F+0#% )I+,$#>% .'-4I)K4% )I+,4(+% &#% .'0-#,)% #(-4",4% /$+5#"#I4% ./'B1+*#>% #% ,+% .#04",4%
./4*#-+1$4%6,#,$#D 

V'/45-+,$+*%2N8O#>%,#0-#",4F4%*'3)%'0*4014-4%&4,#*4I,+%4%)-$+F#$,+%1+(F4$+%('$+%,#&41#6+%-/#&4F4',#1,+%
3/#,4F+%./+&*+-#>%.'-4I)K4%F$+1'"4-'%/#6)*4$+"#,$+%89:;<%&40F4.14,#D%8-/#-+34$#%.'&/@#"#%4-+/#-4",+%4%
/+C1+(04",+%./#(0+%)I+,$#>%'*'3)K)$)K4%)I+,4F4*#%&)B'('%B#"1$+,$+%(',F+.-4*#>%+(0.+/4*+,-4/#,$+%0%
4&+$#*#% 4% )0#"/5#"#,$+% ./40-).#% (/'6% (',-4,)4/#,+% .'"/#-,+% 4,C'/*#F4$+% 4% ./41#3'&B)D% !"#$% ./'F+0%
40()0-"+,'3%)I+,$#%,$+3)$+%'-.'/,'0-%4%./41#3'&1$4"'0->%("#14-+-+%('$+%0)%0"+%"/4$+&,4$+%)%./'*$+,$4"'*%
31'B#1,'*%'(/)@+,$)D 

V1$)I,4%#0.+(-%2N8O#%$+%4,-+3/#F4$#%&434-#1,4?%#1#-#%4%4,-+/#(-4",4?%.1#-C'/*4>%)(1$)I)$)K4%8F/#-F?>%<B1'F(>%
<4,+F/#C-%4%94,(+/F#&>%('$4%01)@+%(#'%*'K,4%4,0-/)*+,-4%6#%)/#,$#$)K#%40()0-"#%)I+,$#D%!"+%-+?,'1'34$+%
'*'3)K)$)%0-)&+,-4*#%/#6"'$%/#I),#1,'3%/#6*451$#,$#>%4,@+,$+/0(4?%"$+5-4,#%4%)*$+-,4I(+%(/+#-4",'0-4%
&'(% 0+% 40-'"/+*+,'% B#"+% #(-4",'0-4*#% /$+5#"#,$#% ./'B1+*#% ('$+% '&/#@#"#$)% ./4*$+,)% )% 0-"#/,'*%
0"4$+-)D% _4&+'43/+>% .'0+B,'>% .'$#"1$)$)% 0+% (#'% )I4,('"4-% *+&4$% 6#% 89:;<% 'B/#6'"#,$+>% ./)@#$)K4%
)I+,4F4*#%4,-+/#(-4"#,>%3#*4C4F4/#,%./40-).%('$4%.'"+K#"#%*'-4"#F4$)>%#,3#@*#,%4%6#&/@#"#,$+%6,#,$#D 

J#0-#",4F4%*'3)%('/40-4-4%0-/#-+34$+>%#1#-+%4%*+-'&'1'34$+%'.40#,+%)%'("4/)%2N8O#%6#%46/#&)%,#0-#",4?%
.1#,'"#%('$4%,+%0#*'%&#%0)%)0(1#7+,4%0%'B/#6'",4*%0-#,&#/&4*#>%"+K%4%.'-4I)%6,#-4@+1$)%4%4,'"#F4$+D%
P+0./4$+('/,4*% 0.#$#,$+*% (/+#-4",'0-4% 0% /43'/'6,4*% #(#&+*0(4*% 40-/#@4"#,$+*>% 2N8% $#I#% -+*+1$,)%
C41'6'C4$)% 89:;<% 'B/#6'"#,$#E 4,-+3/4/#$)K4% 6,#,'0->% -+?,'1'34$)>% 4,@+,$+/0-"'>% )*$+-,'0-% 4%
*#-+*#-4()%)%('?+64",'%40()0-"'%)I+,$#D%!"#$%4,-+/&40F4.14,#/,4%./40-).%'043)/#"#%&#%0-)&+,-4%/#6"4$#$)%
0"+0-/#,%0().%"$+5-4,#%('$4%4?%./4./+*#%6#%B)&)K,'0-%/#&#%4%-+?,'1'5('3%,#./+-(#D 

2*.1+*+,-#F4$#%2N8O#%4*#%.'-+,F4$#1%./+'B14('"#-4%89:;<%'B/#6'"#,$+>%,)&+K4%B'3#-4$+>%6#,4*1$4"4$+%4%
0*401+,4$+% 40()0-"'% )I+,$#D% N'-4F#,$+*% 4,-+/&40F4.14,#/,'3% /#6*451$#,$#>% ./#(-4I,'3% 40-/#@4"#,$#% 4%
&434-#1,+%.40*+,'0-4>%'"#%0-/#-+34$#%'-"#/#%.)-%B)&)K,'0-4%)%('$'$%'B/#6'"#,$+%,4$+%'3/#,4I+,'%,#%(/)-+%
0-/)(-)/+>%"+K%0+%/#6"4$#%(#'%&4,#*4I,'%4%*+7)0'B,'%.'"+6#,'%.'&/)I$+D%H'(%)I+,4F4%./'1#6+%(/'6%'"#$%
4,'"#-4",4%'B/#6'",4%*'&+1>%'0,#@+,4%0)%&#%6,#I#$,'%&'./4,+0)%&/)5-")>%.'-#(,)%-+?,'1'5(4%,#./+&#(%
4%./4?"#-+%46#6'"+%4%./414(+%0)"/+*+,'3%0"4$+-#D 

` ! 84*)1#F4$#%4%-+0-4/#,$+a%V'/40-4-+%04*)1#F4$+%C464(+%),)-#/%43/+%)%<4,+F/#C-)%4%*+?#,4I(#%
-+0-4/#,$#%)%94,(+/F#&)%6#%./'F$+,)%)I4,('"4-'0-4%&46#$,#D 

Primjeri aktivnosti 

Minecraft Bridge izazov: 

` ! MI+,4F4%&46#$,4/#$)%4%3/#&+%/#614I4-+%"/0-+%*'0-'"#%=,./D%3/+&+>%1)('"+>%'"$+0+,$#A%)%
<4,+F/#C-)D 

` ! M64*#$)%0+%)%'B64/%C#(-'/4%.'.)-%/#0.'&$+1+%-+@4,+>%'&#B4/#%*#-+/4$#1#%4%0-/)(-)/,'3%
4,-+3/4-+-#D 

` ! <'0-'"4%0+%-+0-4/#$)%04*)14/#,$+*%/#614I4-4?%'.-+/+K+,$#%4%,#./+6#,$#%)%43/4D 

` ! MI+,4F4%#,#1464/#$)%,+)0.$+?+%4%./+&1#@)%.'B'1$5#,$#%,#%-+*+1$)%0"'$4?%'.#@#,$#D 

Tinkercad inženjerski dizajn: 
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` ! 8-)&+,-4%46/#7)$)%GH%*'&+1+%0-/'$+"#%414%#1#-#%&46#$,4/#,4?%6#%/$+5#"#,$+%0.+F4C4I,4?%4,@+,$+/0(4?%
./'B1+*#D 

` ! N/4*$+/4%)(1$)I)$)%&46#$,4/#,$+%$+&,'0-#",'3%0)0-#"#%('1'-)/#%6#%)I4,('"4-'%.'&46#,$+%'B$+(#-#%414%

46/#&)%6).I#,4(#%('$4%*+7)0'B,'%&$+1)$)%)%*+?#,4I('*%0)0-#")D 

` ! 8-)&+,-4%./+&0-#"1$#$)%0"'$+%&46#$,+%4%'B$#5,$#"#$)%4,@+,$+/0(+%./4,F4.+%46#%0"'$4?%*'&+1#D 

` ! N/'-'-4.'"4%0+%*'3)%GH%./4,-#-4%6#%&#1$,$#%./#(-4I,#%-+0-4/#,$#D 

Redstone inženjering u Minecraftu: 

` ! MI+,4F4%40-/#@)$)%'0,'",+%(',F+.-+%+1+(-/'-+?,4(+%('/40-+K4%<4,+F/#C-'"%`+&0-',+%0)0-#"D 

` ! [#&#F4%)(1$)I)$)%463/#&,$)%C),(F4',#1,4?%0(1'.'"#>%#)-'*#-464/#,4?%"/#-#%414%I#(%1'34I(4?%"/#-#%6#%
/#6)*4$+"#,$+%+1+(-/4I,'3%-'(#%4%#)-'*#-46#F4$+D 

` ! ;,#1464/#$)%(#('%`+&0-',+%*+?#,4(#%*'@+%04*)14/#-4%0-"#/,+%./4*$+,+%+1+(-/'-+?,4(+D 

Tinkercad eksperiment strukturnog integriteta: 

` ! MI+,4F4%&46#$,4/#$)%/#614I4-+%.'-.'/,+%0-/)(-)/+%4%-+0-4/#$)%,$4?'")%0-#B41,'0-%)%04*)14/#,4*%

)"$+-4*#D 

` ! M0.'/+7)$)%)I4,(+%('/45-+,$#%/#614I4-4?%*#-+/4$#1#%4%3+'*+-/4$0(4?%/#0.'/+&#%)%&46#$,)D 

` ! `+6)1-#-4%0+%&'()*+,-4/#$)%4%./4(#6)$)>%/#0./#"1$#$)K4%'%.'B'1$5#,$4*#%4%./4*$+,#*#%)%0-"#/,'*%

0"4$+-)D 

Urbanističko planiranje i razvoj infrastrukture u Minecraftu: 

T! 8-)&+,-4%./'$+(-4/#$)%4%3/#&+%C),(F4',#1#,%3/#&%0%'0,'",'*%4,C/#0-/)(-)/'*%.'.)-%F+0-#>%
*'0-'"#>%+1+(-/#,#%4%0)0-#"#%'.0(/B+%"'&'*D 

T! M%0"'$4*%&46#$,4*#%)64*#$)%)%'B64/%I4*B+,4(+%.'.)-%'&/@4"'0-4>%./'-'(#%./'*+-#%4%
./4./+*1$+,'0-4%6#%?4-,+%04-)#F4$+D 

T! V'1+34$%'F$+,$)$+%/#614I4-+%&46#$,+%,#%-+*+1$)%)I4,('"4-'0-4>%/+#146*#%4%4,'"#-4",'0-4D 

Izazov reverznog inženjeringa: 

T! MI+,4F4%B4/#$)%0-"#/,4%0-/'$%414%0-/)(-)/)%4%.'()5#"#$)%3#%/+(',0-/)4/#-4%)%<4,+F/#C-)%414%
94,(+/F#&)D 

T! ;,#1464/#$)%C),(F4$)>%*#-+/4$#1+%4%./'F+0%&46#$,#%./4$+%,+3'%5-'%463/#&+%0"'$%*'&+1D 

T! J#(',%-+0-4/#,$#%*'&+1#>%/#0./#"1$#$)%'%-'*+%(#('%4,@+,$+/4%.'B'1$5#"#$)%&46#$,+%)%
0-"#/,4*%./4*$+,#*#D 

 

Zaključak 
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V'/45-+,$+% ,+C'/*#1,4?% "4&+'43#/#% .'.)-% <4,+F/#C-#% 4% 94,(+/F#&#% )% 4,@+,$+/0('*% 'B/#6'"#,$)%
.'"+K#"#% #,3#@*#,>% (/+#-4",'0-% 4% "$+5-4,+%/$+5#"#,$#% ./'B1+*#D% N/)@#$)K4% 0-)&+,-4*#% 4,-+/#(-4",)%
.1#-C'/*)%6#%+(0.+/4*+,-4/#,$+%0%4,@+,$+/0(4*%./4,F4.4*#>%0-$+I)%&)B1$+%/#6)*4$+"#,$+%./'F+0#%&46#$,#>%
-+0-4/#,$#%4%4-+/#F4$+D%!"4%&434-#1,4%#1#-4%./+*'5K)$)%$#6%46*+7)%-+'/4$+%4%./4*$+,+>%.'-4I)K4%./#(-4I#,%
./40-).%)I+,$)%('$4%$+%)0(1#7+,%0%*'&+/,4*%'B/#6'",4*%*+-'&'1'34$#*#D 

 

Poglavlje 4: Likovna lekcija integrirana s neformalnim videoigrama 

Pregled 

M*$+-,4I('% 'B/#6'"#,$+% )% (',-+(0-)% 89:;<O#% =6,#,'0->% -+?,'1'34$#>% 4,@+,$+/0-"'>% )*$+-,'0-% 4%
*#-+*#-4(#A%,#31#5#"#%(/+#-4",'0-%4%&46#$,+/0('%/#6*451$#,$+>%.'-4I)K4%)I+,4(+%&#%40-'"/+*+,'%/#6"4$#$)%
)*$+-,4I(+%4%-+?,'1'5(+%"$+5-4,+D%!"'%.'31#"1$+%4,-+3/4/#%94,(+/F#&%4%<4,+F/#C-%(#'%&434-#1,+%.1#-C'/*+%
('$+%0-)&+,-4*#%'*'3)K)$)%40-/#@4"#,$+%)*$+-,4I('3%&46#$,#>%&434-#1,+%(/+#-4",'0-4%4%)1'3+%)*$+-,'0-4%
)%-+?,'1'34$4%4%4,@+,$+/0-")D%M(1$)I4"#,$+*%,+C'/*#1,4?%"4&+'43#/#%)%0#-'"+%14('",+%)*$+-,'0-4>%)I+,4F4%
*'3)% 0)&$+1'"#-4% )% )/#,$#$)K4*>% ./#(-4I,4*% 40()0-"4*#% ('$#% ./+*'5K)$)% $#6% 46*+7)% -/#&4F4',#1,4?%
)* $+-,4I(4?%C'/*4%4%&434-#1,4?%4,'"#F4$#D 

Ciljevi 

` ! N'-4F#,$+%(/+#-4",'0-4%4%)*$+-,4I('3%46/#@#"#,$#%('&%)I+,4(#D 

` ! 20-/#@4-+%0$+F45-+%)*$+-,'0-4>%-+?,'1'34$+%4%4,@+,$+/0-"#D 

` ! `#6"4$#$-+%&46#$,+/0(+%4%"46)#146#F4$0(+%"$+5-4,+%('/40-+K4%&434-#1,+%#1#-+D 

` ! N'-#(,4-+%/$+5#"#,$+%./'B1+*#%4%(/4-4I('%/#6*451$#,$+%(/'6%)*$+-,4I('%0-"#/#1#5-"'D 

` ! N/'*4F#$-+%0)/#&,$)%4%-4*0(4%/#&%)%"4/-)#1,4*%)*$+-,4I(4*%./'$+(-4*#D 

` ! N/)@4-+%6#,4*1$4"'%4%4,-+/#(-4",'%40()0-"'%)I+,$#%('/40-+K4%.1#-C'/*+%-+*+1$+,+%,#%43/#*#D 

Strategije 

` ! V'/40-4-+%94,(+/F#&%6#%&434-#1,+%"$+@B+%(4.#/0-"#>%./'-'-4.4/#,$#%4%&46#$,+/0('3%/#6*451$#,$#D 

` ! V'/40-4-+%<4,+F/#C-%6#%46/#&)>%&46#$,%4%()/4/#,$+%"4/-)#1,4?%)*$+-,4I(4?%&$+1#%)%GH%'(/)@+,$)D 

` ! N'-#(,4-+%)I+,4(+%,#%0)/#&,$)%,#%"+14(4*%"4/-)#1,4*%)*$+-,4I(4*%./'$+(-4*#D 

` ! 2,-+3/4/#$-+%+1+*+,-+%./4.'"4$+&#,$#%(#('%B40-+%.'B'1$5#14%)*$+-,4I(#%&$+1#%4%#,3#@*#,D 

` ! M(1$)I4-+%0+04$+%/+C1+(04$+%4%(/4-4(+%6#%/#0./#")%'%)*$+-,4I(4*%'&1)(#*#%4%-+?,4(#*#D 

Alati i metode Tinkercad: 

` ! \+&,'0-#"#,%#1#-%6#%GH%*'&+14/#,$+%-+*+1$+,%,#%./+31+&,4()>%./4(1#&#,%6#%0-"#/#,$+%
0()1.-)/#>%*'&+1#%4%&434-#1,4?%)*$+-,4I(4?%&$+1#D 
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` ! !*'3)K)$+%)I+,4F4*#%&#%40-/#@+%-+*+1$,#%,#I+1#%GH%&46#$,#%.'.)-%'B14(#>%/#",'-+@+>%
04*+-/4$+%4%./'.'/F4$#D 

` ! !*'3)K)$+%)I+,4F4*#%./'-'-4.4/#,$+%4%"46)#146#F4$)%0"'$4?%(/+#-4",4?%4&+$#%)%&434-#1,'*%C'/*#-)D 

` ! N'-4I+%+(0.+/4*+,-4/#,$+%0%-+?,4(#*#%&434-#1,'3%(4.#/0-"#%4%3+'*+-/4$0(4*%-/#,0C'/*#F4$#*#D 

Minecraft: 

` ! 8#,&B'f%"4&+'43/#%('$#%)I+,4F4*#%./)@#%'-"'/+,'%'(/)@+,$+%6#%46/#&)%4%&46#$,%"4/-)#1,4?%
)*$+-,4I(4?%&$+1#D 

` ! N'-4I+%)I+,4(+%&#%0-"#/#$)%.4f+1%#/->%0()1.-)/+%4%#/?4-+(-',0(+%0-/)(-)/+D 

` ! N'&/@#"#%0-"#/#,$+%4,-+/#(-4",4?%)*$+-,4I(4?%3#1+/4$#%4%4,0-#1#F4$#D 

` ! N'B'1$5#"#%./'0-'/,)%0"4$+0-%4%/$+5#"#,$+%./'B1+*#%(/'6%&434-#1,)%3/#&,$)D 

` ! !*'3)K)$+%0)/#&,$)%)%*)1-4.1#h+/%,#I4,)>%'*'3)K)$)K4%)I+,4F4*#%6#$+&,4I(4%/#&%,#%

)*$+-,4I(4*%./'$+(-4*#D 

Primjeri aktivnosti 

</-/"4*0623>&2#'*?$(6'#,-@8!

` ! MI+,4F4%46/#7)$)%GH%&434-#1,+%0()1.-)/+%#.0-/#(-,4?%&46#$,#>%C),(F4',#1,4?%)*$+-,4I(4?%&$+1#%414%
./4(#6#%.'6,#-4?%)*$+-,4I(4?%&$+1#D 

` ! <'3)%40-/#@4"#-4%/#614I4-+%-+(0-)/+>%'B14(+%4%)6'/(+%(#('%B4%'B'3#-414%0"'$+%(/+#F4$+D 

` ! g'-'"4%&46#$,4%*'3)%0+%46"+0-4%6#%GH%40.40%414%./4(#6#-4%)%&434-#1,'*%.'/-C'14$)D 

Izložba Minecraft Art Gallery: 

` ! MI+,4F4%&46#$,4/#$)%4%3/#&+%"4/-)#1,)%)*$+-,4I()%3#1+/4$)%)%<4,+F/#C-)%(#('%B4%./4(#6#14%0"'$+%
.4f+1%#/->%GH%(/+#F4$+%4%&434-#1,+%0()1.-)/+D 

` ! <'3)%()/4/#-4%-+*#-0(+%461'@B+%4%)(1$)I4"#-4%4,-+/#(-4",+%+1+*+,-+%.'.)-%"'7+,4?%-)/#%414%
&434-#1,4?%)*$+-,4I(4?%46$#"#D 

` ! [#"/5,#%3#1+/4$#%*'@+%0+%./+&0-#"4-4%"/5,$#F4*#%414%461'@4-4%,#%5('10('*%"4/-)#1,'*%&'3#7#$)D 

Pixel art i pripovijedanje u Minecraftu: 

` ! MI+,4F4%0-"#/#$)%.4f+1%#/-%),)-#/%<4,+F/#C-#%('$4%./+&0-#"1$#%14(>%-+*)%414%+1+*+,-%./4I+D 

` ! N45)%(/#-()%./4I)%414%'.40%('$4%./#-4%,$4?'"'%)*$+-,4I('%&$+1'>%.'"+6)$)K4%"46)#1,)%4%(,$4@+",)%
(/+#-4",'0-D 

` ! N4f+1%#/-%0+%*'@+%./4(#6#-4%)%6#$+&,4I('*%&434-#1,'*%*)/#1)%414%4,-+3/4/#-4%)%"+K4%0"4$+-%43/+D 

Suradnički virtualni vrt skulptura: 

` ! g/).+%)I+,4(#%6#$+&,'%'0*451$#"#$)%-+*#-0(4%"/-%0()1.-)/#%)%<4,+F/#C-)D 
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` ! 8"#(4%)I+,4(%&'./4,'04%$+&4,0-"+,'*%0()1.-)/'*>%('/40-+K4%<4,+F/#C-'")%0-/)(-)/)%
-+*+1$+,)%,#%B1'('"4*#%6#%0-"#/#,$+%)*$+-,4I(4?%C'/*4D 

` ! [#"/5,4%./'$+(-%*'@+%0+%40-/#@4-4%)%"4/-)#1,'$%3#1+/4$0('$%5+-,$4>%3&$+%)I+,4F4%/#0./#"1$#$)%'%
0"'$4*%4,0.4/#F4$#*#%4%-+?,4(#*#D 

Istraživanje digitalne umjetnosti s temom STEAM-a: 

` ! MI+,4F4%('/40-+%94,(+/F#&%4%<4,+F/#C-%6#%0-"#/#,$+%)*$+-,'0-4%4,0.4/4/#,+%89:;<%(',F+.-4*#%
=,./D%*#-+*#-4I(4%)6'/F4>%6,#,0-"+,+%41)0-/#F4$+%414%#/?4-+(-',0(4%*'&+14AD 

` ! 20-/#@)$)%)*$+-,4I()%-+?,4()%('$#%)(1$)I)$+%-+?,'1'34$)%4%./4*$+,$)$)%$+%,#%0"'$+%&434-#1,+%
(/+#F4$+D 

` ! J#(',%-'3#%014$+&4%/#0./#"#%,#%0#-)%('$#%40-4I+%(#('%0+%)*$+-,'0-%4%-+?,'1'34$#%40./+.14K)%)%
*'&+/,4*%(/+#-4",4*%4,&)0-/4$#*#D 

Procjena i refleksija 

` ! -1"6$"50'*)1+A)$0%2?'MI+,4F4%0#0-#"1$#$)%0"'$#%&434-#1,#%)*$+-,4I(#%&$+1#%)%.'/-C'14'%4%
/#6*451$#$)%'%0"'*%(/+#-4",'*%./'F+0)D 

` ! U10+0("'/17&%2(2?'MI+,4F4%./+6+,-4/#$)%0"'$%/#&%4%&#$)%(',0-/)(-4",+%.'"/#-,+%4,C'/*#F4$+%

('1+3#*#D 

` ! .2#)*1)<%"&2?'MI+,4F4%.45)%/+C1+(04$+%'%0"'*%)*$+-,4I('*%.)-)>%/#0./#"1$#$)K4%'%46#6'"4*#%4%
.'0-43,)K4*#D 

` ! Q/2$:2<0%2'0&9+1:(+)12?'J#0-#",4F4%'F$+,$)$)%)I+,4(+%,#%-+*+1$)%(/+#-4",'0-4>%-+?,4I(+%
46"+&B+>%/$+5#"#,$#%./'B1+*#%4%#,3#@*#,#%)%)*$+-,4I('*%./'F+0)D 

Zaključak 

2,-+3/#F4$#%94,(+/F#&#%4%<4,+F/#C-#%)%)*$+-,4I('%'B/#6'"#,$+%0-)&+,-4*#%,)&4%&4,#*4I#,%4%6#,4*1$4"%
,#I4,%40-/#@4"#,$#%)*$+-,4I('3%46/#6#%),)-#/%&434-#1,'3%'(/)@+,$#D%8.#$#$)K4%(/+#-4",'0-%0%-+?,'1'34$'*>%
)I+,4F4% ,+% 0#*'% &#% /#6"4$#$)% 0"'$+%)*$+-,4I(+% 0.'0'B,'0-4>% "+K% 4% .'B'1$5#"#$)% "$+5-4,+% /$+5#"#,$#%
./'B1+*#>% 0)/#&,$+% 4% &434-#1,+% .40*+,'0-4D% V/'6% '"+% 4,-+/#(-4",+% .1#-C'/*+>% )*$+-,'0-% .'0-#$+%
./40-).#I,4$#>%)/#,$#$)K#%4%/+1+"#,-,4$#%6#%0)"/+*+,4%0"4$+-D 

 

Poglavlje 5: Matematička lekcija integrirana s neformalnim videoigrama 

Pregled 

<#-+*#-4I('% 'B/#6'"#,$+% ,#$)I4,('"4-4$+% $+% (#&#% )I+,4F4% *'3)% ./+.'6,#-4% ,$+3'")% /+1+"#,-,'0-% )%
0"#('&,+",'*%@4"'-)D%9/#&4F4',#1,+%*+-'&+%.')I#"#,$#%I+0-'%4*#$)%.'-+5('K#%)%#,3#@4/#,$)%)I+,4(#>%
'0'B4-'% )% #.0-/#(-,4*% -+*#*#% .'.)-% 3+'*+-/4$+% 4% ./'0-'/,'3% /#6*451$#,$#D% 2,-+3/#F4$'*% &434-#1,4?%
#1#-#%.'.)-%<4,+F/#C-#%4%94,(+/F#&#>%,#0-#",4F4%*'3)%0-"'/4-4%&4,#*4I,'%4%)/#,$#$)K+%40()0-"'%)I+,$#%
('$+% ./'&)B1$)$+% /#6)*4$+"#,$+% *#-+*#-4I(4?% (',F+.#-#D% !"+% .1#-C'/*+% '*'3)K)$)% )I+,4F4*#%
./#(-4I,)% 4,-+/#(F4$)% 0% 3+'*+-/4$0(4*% ./4,F4.4*#>% 04*+-/4$'*% 4% ./'0-'/,4*% /#6*451$#,$+*>% I4,+K4%
#.0-/#(-,+%(',F+.-+%(',(/+-,4$4*#%4%6#,4*1$4"4$4*#D 
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Ciljevi 

` ! N/4*4$+,4-4%*#-+*#-4I(+%(',F+.-+%)%/$+5#"#,$)%0-"#/,4?%./'B1+*#D 

` ! `#6"4$#-4%./'0-'/,'%6#(1$)I4"#,$+%4%3+'*+-/4$0('%/#6*451$#,$+%(/'6%4,-+/#(-4",+%&434-#1,+%#1#-+D 

` ! N'-4F#,$+%0)/#&,$+%4%-4*0('3%/#&#%)%46#6'"4*#%-+*+1$+,4*%,#%*#-+*#-4F4D 

` ! M,#./4$+&4-4%(/+#-4",'0-%4%"$+5-4,+%/$+5#"#,$#%./'B1+*#%(/'6%)I+,$+%(/'6%43/+D 

` ! 2,-+3/4/#-4%89:<%"$+5-4,+%.'"+64"#,$+*%*#-+*#-4(+%0%-+?,'1'34$'*%4%4,@+,$+/0-"'*D 

Strategije 

` ! 20('/40-4-+%<4,+F/#C-%6#%.'&)I#"#,$+%-+*+1$,4?%4%,#./+&,4?%3+'*+-/4$0(4?%(',F+.#-#>%.'.)-%
*$+/+,$#>%0(#14/#,$#%4%-/#,0C'/*#F4$+D 

` ! V'/40-4-+%94,(+/F#&%6#%"46)#146#F4$)%4%*#,4.)1#F4$)%GH%3+'*+-/4$0(4*%'B14F4*#>%$#I#$)K4%
*#-+*#-4I(+%*'&+1+%4%./4,F4.+D 

` ! 2*.1+*+,-4/#$-+%46#6'"+%/$+5#"#,$#%./'B1+*#%('$4%6#?-4$+"#$)%0)/#&,$)%4%(/4-4I('%/#6*451$#,$+D 

` ! N'-#(,4-+%)I+,4(+%&#%&'()*+,-4/#$)%4%./+6+,-4/#$)%0"'$#%'-(/4K#%('/40-+K4%*)1-4*+&4$0(+%
C'/*#-+%.'.)-%"4&+#%414%&434-#1,4?%.'/-C'14$#D 

` ! M(1$)I4-+%+1+*+,-+%3#*4C4(#F4$+%.'.)-%B'&'",4?%0)0-#"#>%1$+0-"4F#%4%B+&@+"#%6#%.'"+K#,$+%
#,3#@*#,#D 

Alati i metode u 

Minecraftu: 

` ! g/#&4-+%3+'*+-/4$0(+%0-/)(-)/+%4%40-/#@)$-+%*#-+*#-4I(#%0"'$0-"#%.'.)-%.'"/54,+>%"'1)*+,#%4%

*$+/41#D 

` ! 26/#&4-+%*'&+1+%0-"#/,4?%63/#&#%)%*$+/41)%4%#,#1464/#$-+%,$4?'"+%./'.'/F4$+D 

` ! V'/40-4-+%/+&0-',+%0(1'.'"+%6#%40-/#@4"#,$+%1'34I(4?%"/#-#%4%B4,#/,4?%'.+/#F4$#D 

` ! `#6"4$#$-+%#(-4",'0-4%(''/&4,#F4$+%)%/#",4,4%3&$+%)I+,4F4%*'/#$)%,#"434/#-4%4%*#.4/#-4%1'(#F4$+D 

Tinkercad: 

` ! V/+4/#$-+%4%*#,4.)14/#$-+%GH%*'&+14*#%3+'*+-/4$0(4?%'B14(#%(#('%B40-+%40-/#@414%.'$*'"+%.'.)-%
04*+-/4$+>%"'1)*+,#%4%.'"/54,+D 

` ! H46#$,4/#$-+%01'@+,+%0-/)(-)/+%('*B4,4/#,$+*%$+&,'0-#",4?%3+'*+-/4$0(4?%C43)/#D 

` ! :(0.+/4*+,-4/#$-+%0%-/#,0C'/*#F4$#*#>%)(1$)I)$)K4%/'-#F4$+>%-/#,01#F4$+%4%/+C1+(04$+D 

` ! 2,-+3/4/#$-+%4,@+,$+/0(+%./4,F4.+%463/#&,$'*%*'0-'"#>%-'/,$+"#%414%*+?#,4I(4?%&4$+1'"#D 

Primjeri aktivnosti 



+! "

                              

                                                                                               

                                                                                                                     ERASMUS+ 2024-1-EL01-KA220-SCH-000250956 

 
 21 

<0&#-7$4-()'*='"1'&#$)'*2*+$(',#-.&28!

` ! MI+,4F4%&46#$,4/#$)%3+'*+-/4$0(+%0-/)(-)/+%.'.)-%.4/#*4&#>%('F(4%4%./#"'()-,4?%./46*4%)%

<4,+F/#C-)D 

` ! !,4%46/#I),#"#$)%&4*+,64$+>%.'"/54,)%4%"'1)*+,%0"'$4?%(/+#F4$#D 

` ! J#0-#",4F4%*'3)%&'&4$+14-4%0-"#/,+%0F+,#/4$+>%.'.)-%&46#$,4/#,$#%*'&+1#%.'6,#-+%6,#*+,4-'0-4%)%

*$+/41)D 

Tinkercad 3D geometrija: 

` ! MI+,4F4%46/#7)$)%GH%*'&+1+%/#614I4-4?%3+'*+-/4$0(4?%'B14(#%4%40-/#@)$)%,$4?'"#%0"'$0-"#D 

` ! :(0.+/4*+,-4/#$)%0%('*B4,4/#,$+*%4%*4$+,$#,$+*%'B14(#%(#('%B4%/#6)*$+14%01'@+,+%0-/)(-)/+D 

` ! [#&#F4%*'3)%)(1$)I4"#-4%&46#$,4/#,$+%C)-)/40-4I('3%3/#&#%0%*#-+*#-4I('*%./+F46,'5K)D 

 

   Izazov skaliranja i mjerenja: 

` ! MI+,4F4%B4/#$)%0-"#/,4%'B$+(-%4%.','",'%3#%0-"#/#$)%)%<4,+F/#C-)%414%94,(+/F#&)>%./4*$+,$)$)K4%
'&3'"#/#$)K)%*$+/)D 

` ! M0.'/+7)$)%0"'$+%*'&+1+%0%*$+/+,$4*#%46%0-"#/,'3%0"4$+-#%4%#,#1464/#$)%,$4?'")%-'I,'0-D 

Simetrija i transformacije u Tinkercadu: 

` ! MI+,4F4%0-"#/#$)%04*+-/4I,+%'B$+(-+%4%40-/#@)$)%-/#,0C'/*#F4$+%.'.)-%/'-#F4$#%4%/+C1+(04$#D 

` ! <'3)%463/#&4-4%*'&+1+%('$4%.'(#6)$)%)0(1#7+,'0-%4%014I,'0-%)%3+'*+-/4$0(4*%C43)/#*#D 

Matematička escape room u Minecraftu: 

` ! H46#$,4/#$-+%+0F#.+%/''*%)%('$+*%)I+,4F4%*'/#$)%/$+5#"#-4%*#-+*#-4I(+%6#3',+-(+%(#('%B4%

,#./+&'"#14D 

` ! 26#6'"4%*'3)%)(1$)I4"#-4%/$+5#"#,$+%$+&,#&@B4%6#%./',#1#6#(%0(/4"+,4?%(1$)I+"#>%46/#I),#"#,$+%

()-'"#%6#%,#"43#F4$)%(/'6%1#B4/4,-+%414%('/45-+,$+%(''/&4,#-,+%3+'*+-/4$+%6#%./',#1#@+,$+%

'B$+(#-#D 

Matematička umjetnost i obrasci: 

` ! V'/40-+K4%4%<4,+F/#C-%4%94,(+/F#&>%)I+,4F4%0-"#/#$)%-+0+1#F4$+>%C/#(-#1+%414%)6'/(+%,#14(%*#,&#1#*#%
('$4%014$+&+%*#-+*#-4I(#%./#"41#D 

` ! 20-/#@)$)%.'$*'"+%.'.)-%^4B',#FF4$+"'3%,46#>%61#-,'3%/+6#%4%*#-+*#-4I(+%04*+-/4$+D 

Procjena i refleksija 

` ! -1)<%"&2'+"#"$%"&2'&2'*1)%"(+0#2?'MI+,4F4%./+&#$)%0"'$+%<4,+F/#C-%414%94,(+/F#&%./'$+(-+%
6#$+&,'%0%'B$#5,$+,$4*#%0"'$4?%*#-+*#-4I(4?%./4*$+,#D 
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` ! S17&%2;(2'1"<"&O0%2?'MI+,4F4%./+&0-#"1$#$)%0"'$+%&46#$,+%4%&#$)%.'"/#-,+%4,C'/*#F4$+%('1+3#*#%46%

/#6/+&#D 

` ! N060+2$&0'*)1+A)$0%0?'MI+,4F4%&'()*+,-4/#$)%0"'$%.)-%)I+,$#>%)(1$)I)$)K4%0,4*(+%6#01',#>%.40#,+%
/+C1+(04$+%4%46/#I),+D 

` ! T2#0A0<012&0'(/0O)/0?'V'/40-4-+%4,-+/#(-4",+%("46'"+%4%*4,4O43/+%(#('%B40-+%'$#I#14%(',F+.-+%
,#)I+,+%-4$+('*%#(-4",'0-4D 

` ! N&"/&0<0'92#)1"A$"(90%"?'N'-#(,4-+%)I+,4(+%&#%.45)%'%0"'*%./'F+0)%/$+5#"#,$#%./'B1+*#>%
46#6'"4*#%0%('$4*#%0)%0+%0)'I414%4%,#)I+,4*%1+(F4$#*#D 

Zaključak 
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(',F+.#-#% 4% 0-"#/,4?% ./4*$+,#D% V'/45-+,$+*% '"4?% &434-#1,4?% #1#-#>% +&)(#-'/4% *'3)% /#6"4-4% &)B1$+%
/#6)*4$+"#,$+% 3+'*+-/4$0(4?% ./4,F4.#>% ./'0-'/,'3% 6#(1$)I4"#,$#% 4% "$+5-4,#% /$+5#"#,$#% ./'B1+*#D% !"#%
6#,4*1$4"#>%4,-+/#(-4",#%40()0-"#%,+%0#*'%&#%I4,+%*#-+*#-4()%)3'&,4$'*>%"+K%4%./4./+*#$)%)I+,4(+%6#%
B)&)K+% 89:<% #(-4",'0-4D% 8)/#&,4I(#% 4% (/+#-4",#% ./4/'&#% '"4?% #(-4",'0-4% .'-4I+% '(/)@+,$+% )% ('$+*%
)I+,4F4%/#6"4$#$)%(/4-4I('%/#6*451$#,$+>%('*),4(#F4$)%4%-4*0(4%/#&%E %(1$)I,+%"$+5-4,+%6#%SUD%0-'1$+K+D 

ZAKLJUČAK 

2,-+3/#-4",#% .+&#3'5(#% 0-/#-+34$#% =2N8A% ./+&0-#"1$#% -/#,0C'/*#-4",4% ./40-).% 89:;<% 'B/#6'"#,$)>%
,#31#5#"#$)K4% 4,-+/&40F4.14,#/,'% )I+,$+>% (/+#-4",'0-% 4% ./#(-4I#,% #,3#@*#,D%M-+*+1$+,% ,#% ,#I+14*#%
)I+,$#% -+*+1$+,'3% ,#% ./'$+(-4*#>% )*$+-,4I('3% 40-/#@4"#,$#% 4% -+?,'1'5(+% 4,-+3/#F4$+>% 2N8% './+*#%
)I+,4(+%(1$)I,4*%"$+5-4,#*#%SUD%0-'1$+K#>%./4./+*#$)K4%4?%6#%0)'I#"#,$+%0#%01'@+,4*%46#6'"4*#%0-"#/,'3%
0"4$+-#D% !"#$% '("4/% .'-4I+% 'B/#6'",'%'(/)@+,$+% )% ('$+*% (/4-4I('% /#6*451$#,$+>% 0)/#&,$#% 4% 4,'"#F4$+%
.'0-#$)% 0/+&45,$4% &4'% ./'F+0#% )I+,$#>% .'-4I)K4% )I+,4(+% &#% .'0-#,)% #(-4",4% /$+5#"#I4% ./'B1+*#>% #% ,+%
.#04",4%./4*#-+1$4%6,#,$#D 
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/+C1+(04",+%./#(0+%)I+,$#>%'*'3)K)$)K4%)I+,4F4*#%&)B'('%B#"1$+,$+%(',F+.-4*#>%+(0.+/4*+,-4/#,$+%0%
4&+$#*#% 4% )0#"/5#"#,$+% ./40-).#% (/'6% (',-4,)4/#,+% .'"/#-,+% 4,C'/*#F4$+% 4% ./41#3'&B)D% !"#$% ./'F+0%
40()0-"+,'3%)I+,$#%,$+3)$+%'-.'/,'0-%4%./41#3'&1$4"'0->%("#14-+-+%('$+%0)%0"+%"/4$+&,4$+%)%./'*$+,$4"'*%
31'B#1,'*%'(/)@+,$)D 
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<4,+F/#C-%4%94,(+/F#&>%('$4%01)@+%(#'%*'K,4%4,0-/)*+,-4%6#%)/#,$#$)K#%40()0-"#%)I+,$#D%!"+%-+?,'1'34$+%
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J#0-#",4F4%*'3)%('/40-4-4%0-/#-+34$+>%#1#-+%4%*+-'&'1'34$+%'.40#,+%)%'("4/)%2N8O#%6#%46/#&)%,#0-#",4?%
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2*.1+*+,-#F4$#%2N8O#%4*#%.'-+,F4$#1%./+'B14('"#-4%89:;<%'B/#6'"#,$+>%,)&+K4%B'3#-4$+>%6#,4*1$4"4$+%4%
0*401+,4$+% 40()0-"'% )I+,$#D% N'-4F#,$+*%4,-+/&40F4.14,#/,'3% /#6*451$#,$#>% ./#(-4I,'3% 40-/#@4"#,$#% 4%
&434-#1,+%.40*+,'0-4>%'"#%0-/#-+34$#%'-"#/#%.)-%B)&)K,'0-4%)%('$'$%'B/#6'"#,$+%,4$+%'3/#,4I+,'%,#%(/)-+%
0-/)(-)/+>%"+K%0+%/#6"4$#%(#'%&4,#*4I,'%4%*+7)0'B,'%.'"+6#,'%.'&/)I$+D%H'(%)I+,4F4%./'1#6+%(/'6%'"#$%
4,'"#-4",4%'B/#6'",4%*'&+1>%'0,#@+,4%0)%&#%6,#I#$,'%&'./4,+0)%&/)5-")>%.'-#(,)%-+?,'1'5(4%,#./+&#(%
4%./4?"#-+%46#6'"+%4%./414(+%0)"/+*+,'3%0"4$+-#D%
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