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IPS Çerçevesinin Temel Bileşenleri 

Disiplinlerarası Proje Tabanlı Öğrenme (PBL) 
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DI2&%27/>%>%1(# 91:/K# 83>'"&909# D3&"D&9# 19E>90&9>@# 7969# 7%>/2&%0%8/2%# 92&9>&9>G# W>2%</2(# K/J/1# E%#
8929:&9>@#$/>&%=:/>%2#$/>#F>34%7%(#I<>%2A/&%>#K9>1&@#09&J%0%&%>/2#:989>&97@1&9>@#$/>#%28:>5092@2#91"8:/</2/#
298@&# %:1/&%7/</2/# /2A%&%D%$/&/>&%>G# !"# 85>%?(# D9>9:@A@&@1# E%# F>3$&%0# ?IJ0%# $%A%>/&%>/2/# '%&/=:/>/>1%2#
$/&/08%&#75=520%D%#796/&#3&09&9>@2@#89<&9>G 

Sanatların STEM'e Entegrasyonu 

)929:(#6/19D%#92&9:@0@(#D9>9:@A@#:989>@0#E%#/2892#0%>1%J&/#F>3$&%0#?IJ0%#/?/2# '5?&5#$/>#9>9?#3&9>91#
6/J0%:# %7%># E%# 19>09=@1# 132"&9>&9# %:1/&%=/07%# $%2J%>8/J# D3&&9># 8"29>G# ]I>8%&# 8929:&9>(# 7>909# E%#
05J/</2# 796/&# %7/&0%8/D&%(# :%12/1# 132"&9># 7969# /&/=1/&%27/>/&%$/&/># E%# %>/=/&%$/&/># 69&%# '%&/>(# 83D":#
19E>90&9>@# 830":# 7%2%D/0&%>%# 7I25=:5>5>G# W>2%</2(# 85>75>5&%$/&/># $/># =%6>/# 037%&&%D%2# $/>#
0"&:/0%7D9# 8"2"0"(# E%>/# 'I>8%&&%=:/>0%8/(# 0/09>/# E%# 1%2:8%&# F&92&909D@# %2:%'>%# %7%>%1# 8929:89&#
/K97%2/2#?%=/:&/#9&92&9>79#92&9D@=@#E%#D%2/&/</#298@&#9>:@>7@<@2@#'I8:%>%$/&/>G 

Teknoloji ve Dijital Araçların Kullanımı 

W<>%2A/&%>(#:%12/1#E%#D9>9:@A@#$%A%>/&%>/2/#'%&/=:/>0%1#/?/2#137&909#F&9:K3>0&9>@(#LM#037%&&%0%#D9J@&@0@#
E%# 7/4/:9&# 8929:# 9>9?&9>@# '/$/# ?%=/:&/# 7/4/:9&# 9>9?&9># 1"&&929>91# I<>%20%# 7%2%D/0&%>/2/# '%&/=:/>%$/&/>&%>G#
W<>%20%#DI2%:/0#8/8:%0&%>/#.^-);(#8929&#&9$3>9:"E9>&9>#E%#/=$/>&/1?/#?%E>/0/?/#9&92&9>@2#%2:%'>98D32"(#
%:1/&%=/0&/#E%#"D'"&909&@#%:1/&%=/0/#:%=E/1#%7%>G#W>2%</2(#I<>%2A/&%>#$"#19D291&9>@#$/>#$96?%7%1/#?%E>%8%&#
8%28I>&%>/#132:>3&#%:0%1#/?/2#$/>#,>7"/23#F9238"#F>3'>90&9D9>91#"D'"&9D9$/&/>&%>C#$ID&%A%#:%123&34/2/2#
'%>?%1#752D9#"D'"&909&9>@2@#1%=K%7%$/&/>#E%#83>"2#?IJ0%#/&%#:91@0#?9&@=098@#$%A%>/&%>/#'%&/=:/>%$/&/>&%>G 

Gerçek Dünya Bağlantıları ve Topluluk Katılımı 

_%>%&# :3F&"&"1&9>(# /=&%:0%&%># E%# 3>'92/J98D32&9>&9# %:1/&%=/0# 1">091(# I<>%20%D/# E%# '%>?%1# 752D9#
"D'"&9098@2@#'%&/=:/>%2#"D'"&909&@#F>34%&%>#/?/2#7%<%>&/#K@>89:&9>#8"29$/&/>G#)%1:I>#"J092&9>@D&9#132"1#
132"=09&9>@#E%D9#0%2:3>&"1#3:">"0&9>@#9>9A@&@<@D&9#/=#$/>&/</#D9F091(#F>3K%8D32%&#/?'I>5&%>#E%#>%6$%>&/1#
8"29>91#7%2%D/0/#7969#79#J%2'/2&%=:/>/>G#W>2%</2(#D%>%&#$/>#05J%#/&%#/=#$/>&/</#D9F9>91#?3A"1&9># /?/2#
%:1/&%=/0&/#$/>#8%>'/#:989>&9091(#$/&/0#E%#:%123&34/#:%09&9>@2@#%2:%'>%#%7%>%1#I<>%20%D/#6%0#/&'/#?%1/A/#
6%0#7%#%:1/&/#69&%#'%:/>%$/&/>G 

Yansıtıcı ve Yinelemeli Öğrenme 
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W<>%2A/&%>(# I<>%20%# 85>%?&%>/2/# D928@:091:92# $5D51# K9D79# 89<&9>C# $"# 79# '%&/=/0# 9&92&9>@2@#
$%&/>&%0%&%>/2%#E%#'%>/#$/&7/>/0#/&%#D/2%&%0%#D3&"D&9#'%&/=0%#K@>89:@#8"29>G#M%>'/&%>(#I<>%20%#F3>:KID&%>/#
E%D9#E/7%3#$&3'&9>@#.E&3'&9>;#'/$/#9>9?&9>@2#796/&#%7/&0%8/(#7969#7%>/2#IJ#7%<%>&%27/>0%#E%#85>%1&/#'%&/=/0/#
:%=E/1# %7%>G# W>2%</2(# $/># >3$3:/1# F>34%8/2/# :9090&97@1:92# 832>9# I<>%2A/&%># 7%2%D/0&%>/2%# 79/>#
75=52A%&%>/2/# D9J9$/&/>(# I<>%27/1&%>/2/# 929&/J# %7%$/&/># E%# :989>@0&9>@2@# '%&/=:/>0%1# /?/2# D3&&9>@#
75=52%$/&/>&%>G#!"#"D'"&909(#%&%=:/>%&#75=520%D/(#79D92@1&@&@<@#E%#85>%1&/#'%&/=/0#J/62/D%:/2/#:%=E/1#%7%>G 

Pedagojik Teknikler ve Sınıf Uygulamaları 

Tasarım Düşünme Metodolojisi 

*989>@0# M5=52A%8/(# 1"&&92@A@&9>@2# /6:/D9?&9>@2@# 92&909D9(# J3>&"1&9>@# '%&/=:/>0%D%(# D9>9:@A@# ?IJ50&%>#
5>%:0%D%# E%# F>3:3:/F&%0%# /&%# :%8:# D3&"D&9# 85>%1&/# '%&/=0%D%# 3791&9292# 7/290/1# E%# D/2%&%0%&/# $/>#
F>3$&%0#?IJ0%#D91&9=@0@7@>G#Z"&&92@A@&9>&9#7%>/2#%0F9:/#1">9>91(#/D/#:92@0&920@=#83>"2&9>@#=%1/&&%27/>%2#
/?'I>5&%>/2# 3>:9D9# ?@1098@2@# 89<&9># E%# D%2/&/1?/# K/1/>&%>%# D3&# 9?9>G# !"# K/1/>&%># 830":# F>3:3:/F&%>%#
7I25=:5>5&5>#E%#'%>/#$/&7/>/0#:%0%&/27%#:%8:#%7/&/F# '%&/=:/>/&/>G#!"#7I2'5(#"D"0#89<&909(# /=#$/>&/</#E%#
1"&&92@A@#3791&@#$/>#$91@=#9?@8@2@#:%=E/1#%7%>%1(#?IJ50&%>/2#'%>?%1#752D9791/#J3>&"1&9>@#%:1/&/#$/>#=%1/&7%#
%&%#9&098@2@#89<&9>G 

Karma Öğrenme Stratejileri 

+=&%2/1# I<>%20%(# 7/4/:9&# 19D291&9>@# D5J# D5J%# %:1/&%=/0&%>&%# %2:%'>%# %7%>%1# 85>51&%D/A/# $/># %</:/0#
7%2%D/0/#D9>9:@>G#`%E>/0/?/#09:%>D9&&%>#%82%1&/1#89<&9>(#I<>%2A/&%>/2#/?%>/1&%#1%27/#6@J&9>@279#%:1/&%=/0#
1">098@29#3&9291#:92@>1%2(#D5J#D5J%#%:1/2&/1&%>#/=#$/>&/</(#:9>:@=09#E%#"D'"&909&@#F>9:/1#%:1/2&/1&%>/#:%=E/1#
%7%>G#!"#D91&9=@0(#?%=/:&/#I<>%20%#8:/&&%>/2%#6/:9F#%7%>%1(#91:/K#19:@&@0@#:%=E/1#%7%>#E%#19E>90&9>@#?31&"#
8"2"0# $/?/0&%>/D&%# F%1/=:/>%>%1# 19:@&@0@# 9>:@>@>G# `%E>/0/?/# F&9:K3>0&9>@2# %>/=/&%$/&/>&/</2/# '%&%2%18%&#
I<>%:/0/2#1/=/8%&#$9<&92:@8@D&9#$/>&%=:/>%>%1(#19>09#I<>%20%(#7969#7%>/2#92&9D@=#E%#92&90&@#%:1/&%=/0&%>/#
:%=E/1#%7%2#7/290/1#E%#J%2'/2&%=:/>/&0/=#$/>#I<>%20%#3>:90@#D9>9:@>G 

Öğrenci Katılımı İçin Oyunlaştırma 

!/># I<>%20%#3>:90@279(#3D"2#$%2J%>/#7/290/1&%>/2#796/&#%7/&0%8/(#%</:/0#7%2%D/0/2/#85>51&%D/A/#E%#
03:/E%#%7/A/#$/>#D3&A"&"<9#7I25=:5>%$/&/>G#+:1/&%=/0&/#J3>&"1&9>@#%2:%'>%#%7%>%1(# /&%>&%0%D/#F"92&9>&9#
I75&&%27/>%>%1# E%# $9=9>@# 7"D'"8"2"# :%=E/1# %7%>%1(# I<>%2A/&%># I<>%20%&%>/2%# 7969# K9J&9# 79&@D3>&9>G#
+2'%&&%>/# 9=092@2# E%# D%2/# 7I250# 231:9&9>@29# "&9=092@2# 6%D%A92@(# /?8%&# 03:/E98D32&9>@2@# $%8&%>(#
09:%>D9&&%# /&'/&/# @8>9>@# E%# 7969# 7%>/2# %:1/&%=/0/# :%=E/1# %7%>G# !"# D91&9=@0&9(# 8@2@K# 7/290/1# $/># 9&929#
7I25=5>C#0%>91#E%#>%19$%:#85>%1&/#'%&/=/0/#89<&9>#E%#I<>%20%#85>%A/#6%0#1%D/K&/#6%0#7%#%:1/&/#69&%#'%&/>G 

 

Değerlendirme ve Değerlendirme Stratejileri 

Biçimlendirici ve Özet Değerlendirmeler 

!/?/0&%27/>/A/#7%<%>&%27/>0%&%>(#$/>#F>34%#$3D"2A9#I<>%2A/#I<>%2/0/2/#/J&%0%7%#1>/:/1#$/>#>3&#3D29>G#!"#
7%<%>&%27/>0%&%>(# 6%0# I<>%2A/&%>/2# 6%0# 7%# %</:/0A/&%>/2# '5?&5# DI2&%>/2/# E%# '%&/=:/>/&0%8/# '%>%1%2#
9&92&9>@#$%&/>&%0%8/2%#3&9291#89<&9091#/?/2#J9092@279#'%>/#$/&7/>/0#89<&9091#909A@D&9#85>%1&/#3&9>91#
D9F@&@>G#+</:/0A/&%>#9>98@279#8@29E&9>(#91>92#'%>/#$/&7/>/0&%>/#E%#D928@:@A@#:9>:@=09&9>#'/$/#?%=/:&/#DI2:%0&%>#
796/&#%7/&%>%1(#I<>%2A/&%>/2#92&9D@=@2@#I&?%$/&/>#E%#I<>%:/0/#$"29#'I>%#9D9>&9D9$/&/>&%>G#!"#7%E90#%7%2#
85>%?(#I<>%2A/&%>/2#09:%>D9&&%#91:/K#3&9>91#%:1/&%=/07%#$"&"27"<"(#$%A%>/&%>/2/#'%&/=:/>7/</#E%#%&%=:/>%&#
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75=520%&%>/2/# '%&/=:/>7/</# %:1/&%=/0&/# $/># I<>%20%# 3>:90@# D9>9:@>G# )32"?# 3&9>91(# $/?/0&%27/>/A/#
7%<%>&%27/>0%&%># 897%A%# /&%>&%0%D/# :91/F# %:0%1&%# 19&09J(# 9D2@# J909279# 7969# 7%>/2# I<>%20%D/#
7%8:%1&%>#E%#I<>%2A/&%>#9>98@279#$5D50%#3791&@#$/>#J/62/D%:/#:%=E/1#%7%>G 

WJ%:# 7%<%>&%27/>0%&%>(# $/># F>34%2/2# 2/69/# 832"A"2"# 7%<%>&%27/>0%D%# 3791&92@>C# /8:%># >9F3>(# /8:%>#
F>3:3:/F# 3&8"2(# /8:%># 8"2"0# 3&8"2G# !"# 7%<%>&%27/>0%&%>(# ?9&@=092@2# %:1/2&/</2/(# :90&@<@2@# E%# '%2%&#
19&/:%8/2/#I&?%>#E%#I<>%2%2/2#$/&'/#E%#$%A%>/&%>/#"D'"&909#D%:%2%</2%#79/>#19F890&@#$/>#92&9D@=#89<&9>G#
)32# 5>525# /2A%&%D%>%1(# IJ%:# 7%<%>&%27/>0%&%># 92&9D@=@2# 7%>/2&/</# E%# %&7%# %7/&%2# D%:%>&/&/1# 8%E/D%8/#
6911@279# 7%<%>&/# $/&'/&%># 8"29>G# !"# :5># 7%<%>&%27/>0%(# I<>%2%2&%>/2# 897%A%# :%3>/1# 19E>90&9>@#
19E>9098@2@#7%</&(#9D2@#J909279#'%>?%1#752D9#8%29>D3&9>@279#79#"D'"&909&9>@2@#'I8:%>0%8/2/#89<&9>#
E%#$"#79#I<>%20%#85>%A/2/2#1>/:/1#$/>#$/&%=%2/#69&/2%#'%&/>G 

Yaratıcılık ve İşbirliği için Kritrikler 

W<>%2A/&%>/#7%<%>&%27/>0%1(# :%12/1#$/&'/2/2# I:%8/2%#'%?%2#E%#D9>9:@A@&@1(#:91@0#?9&@=098@#E%#F>3$&%0#
?IJ0%#$%A%>/&%>/2/#7%#19F89D92#$5:52A5&#$/>#D91&9=@0#'%>%1:/>/>G#aD/#D9F@&927@>@&0@=#$/>#>"$>/1(#$"#DI2&%>/#
7%<%>&%27/>0%1#/?/2#2%:#1>/:%>&%>#89<&909&@7@>C#$ID&%A%#I<>%2A/&%>/2#D%2/&/1?/#75=520%(#%:1/&/#/=#$/>&/</#
D9F09#E%#J3>&"1&9>9#%&%=:/>%&#91@&#D5>5:0%#/&%#D91&9=09#D%:%2%1&%>/#/?/2#:92@209&9>@2@#89<&9>G#_9>9:@A@&@1(#
IJ'52&51(#"D"0#89<&909#E%#$%2J%>8/J#?IJ50&%>#5>%:0%#D%:%2%</#:%0%&/27%#7%<%>&%27/>/&%$/&/>G#a=$/>&/</(#
/&%:/=/0(#'>"F#?9$9&9>@29#19:1@#E%#91>92&9>&9#"D"0&"#?9&@=09#D%:%2%</D&%#I&?5&0%&/7/>G#B>3$&%0#?IJ0%#
$%A%>/&%>/(#929&/:/1#75=520%(#19>9>#9&09#E%#$/&'/D/#?%=/:&/#$9<&90&9>79#"D'"&909#19F98/:%8/#9?@8@2792#
7%<%>&%27/>/&0%&/7/>G# !"# "28">&9>@2# I&?5# I&?50&%>/2%# %2:%'>%# %7/&0%8/D&%(# 7%<%>&%27/>0%&%># 7969#
19F890&@#69&%#'%&/>#E%#6%0#$/>%D8%&#D9>9:@A@&@<@#6%0#7%#/=$/>&/1?/#19:@&@0@#7%<%>&/#1@&92#$/>#I<>%20%#3>:90@#
3&"=:">">G 

Portföy Tabanlı Değerlendirmeler 

B3>:KID# :9$92&@# $/># 7%<%>&%27/>0%7%(# I<>%2A/&%># J9092# /?/27%# ?9&@=09&9>@2792# 91:/K# 3&9>91# $/>#
13&%18/D32#7%>&%>&%>(#?%=/:&/#F>34%&%>7%#I<>%20%#/&%>&%0%&%>/2/#E%#'%&/=/0&%>/2/#8%>'/&%>&%>G#!"#D91&9=@0(#
'%&/=%2# $%A%>/&%>/2/# $%&'%&%0%&%>/2%(# '%&/=/0&%>/2/# D928@:09&9>@29# E%# 92&9D@=&9>@2@# 830":# 192@:&9>&9#
'I8:%>0%&%>/2%#3&9291#:92@>G#`%=/:&/#I7%E&%>(#F>34%&%>#E%#D928@09&9>#75J%2&%D%>%1#I<>%2A/&%>#9197%0/1#
D3&A"&"1&9>@29#7969#7%>/2#$/>#$91@=#9?@8@#19J92@>1%2(#9D2@#J909279#1%27/&%>/2/#7%<%>&%27/>0%#E%#92&90&@#
'%>/#$/&7/>/0#9&09#K@>89:@#79#%&7%#%7%>&%>G#!"#DI2:%0(#897%A%#2/69/#832"?&9>@#7%</&(#9D2@#J909279#85>%?:%#
'%&/=:/>/&%2#I<>%20%#85>%A/(#D9>9:@A@&@1#E%#%&%=:/>%&#75=520%#$%A%>/&%>/2/#7%#E">'"&9D9>91#7969#19F890&@#
$/>#7%<%>&%27/>0%D/#:%=E/1#%7%>G 

 

Bölüm 1: Bilim Dersi Resmi Olmayan Video Oyunlarıyla Entegre Edildi 

Genel Bakış 

!/&/0# $I&505(# 7%2%D/08%&# I<>%20%# /?/2# >%80/# 3&09D92# E/7%3# 3D"2&9>@2@# 1"&&929>91# :%0%&# $/&/08%&#
/&1%&%>/#1%=K%:0%D/#909?&9091:97@>G#-/2%A>9K:#E%#*/21%>A97#'/$/#%:1/&%=/0&/#F&9:K3>0&9>@#%2:%'>%#%7%>%1(#
I<>%2A/&%>#K/J/1(#$/D3&34/#E%#1/0D9#:%0%&#19E>90&9>@D&9#"D'"&909&@#7/4/:9&#7%2%D&%>#D3&"D&9#%:1/&%=/0%#
'/>%$/&/>&%>G#!"#9>9?&9>(#I<>%2A/&%>/2#037%&&%>#3&"=:">9$/&%A%</#7/290/1#$/>#I<>%20%#3>:90@#8"29>( 

'%>?%1#752D9#3&9D&9>@2@#8/05&%#%7%>#E%#$/&/08%&#$/&'/D/#92&909#E%#91&@079#:":09&9>@2@#9>:@>92#8929&#
&9$3>9:"E9>&9>79#?9&@=@>G 
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-37%>2#%</:/0#9>9=:@>09&9>@(#3D"2&9=:@>09#E%#%:1/&%=/0&/#I<>%20%2/2#I<>%2A/#03:/E98D32"2"#E%#$/&/=8%&#
19:@&@0@2@#I2%0&/#I&?57%#9>:@>7@<@2@#'I8:%>0%1:%7/>G#N%80/#3&09D92#E/7%3#3D"2&9>@2@2#%2:%'>98D32"(#
I<>%2A/&%>/2#19>09=@1#:%3>/&%>/#'I>8%&&%=:/>0%8/2/(#7%</=1%2&%>/#092/F5&%#%:0%8/2/#E%#F>3$&%0#?IJ0%#
$%A%>/&%>/2/#/&'/#?%1/A/#E%#85>51&%D/A/#$/>#=%1/&7%#'%&/=:/>0%&%>/2/#89<&9>G 

Amaçlar 

e! W<>%2A/&%>/2#8929&#3>:90&9>79#1%=K%:0%&%>/2/#E%#7%2%0%&%>/2/#89<&9D9>91#$/&/08%&#
19E>90&9>@2#7969#7%>/2#$/>#=%1/&7%#92&9=@&098@2@#89<&9091G 

e! +:1/&%=/0&/#I<>%20%D/#:%=E/1#%7%2#8/05&98D32#:9$92&@#9>9?&9>#1"&&929>91#7/4/:9&#31">D9J9>&@<@#
9>:@>091G 

e! W<>%2A/&%>/2#$/&/08%&#/&1%#E%#19E>90&9>@2#7/4/:9&#8/05&98D32&9>@2@#D9F098@29#3&9291#:92@D9>91#
7%2%D&%>/#13&9D&9=:@>091G 

e! )929&#I<>%20%#9&92&9>@279#%1/F#?9&@=098@2@#:%=E/1#%7%>%1#$/&/08%&#$9<&90&9>79#/=#$/>&/</#E%#
F>3$&%0#?IJ0%D/#:%=E/1#%:0%1G 

e! !/&/08%&#$/&'/2/2#'%>?%1#752D9#"D'"&909&9>@2@#%:1/&%=/0&/#I<>%20%#D3&"D&9#'I8:%>%>%1#:%3>/#/&%#
"D'"&909#9>98@2791/#$3=&"<"#19F9:091G 

Uygulama Stratejileri 

!"#"$%&#'()*+$#+),'%"$-#&'&*$&.'"/"0'1"0&2)+3*4,'.5##+0$+.6!

e! M3<9&#%138/8:%0&%>/#037%&&%D%>%1#$/D3&34/1#?%=/:&/&/</(#/1&/0#%:1/8/#E%#%13&34/1#7%2'%D/#/2A%&%D/2G 

e! VD"2#/?/#0%192/1&%>&%#D%>?%1/0/(#1"EE%:#E%#030%2:"0#'/$/#K/J/1#19E>90&9>@2@#8/05&%#%7/2G 

e! O/7>3%&%1:>/1#$9>94&9>(#>5J'9>#:5>$/2&%>/#E%#'52%=#F92%&&%>/#'/$/#D%2/&%2%$/&/>#%2%>4/#037%&&%>/#

:989>&9D@2G 

3D modelleme ve bilimsel görselleştirme için Tinkercad kullanımı: 

e! Z/0D989&#$9<&9>@#92&9091#/?/2#03&%15&&%>#E%#9:30&9>@2#L!#037%&&%>/2/#3&"=:">091#E%#092/F5&%#

%:0%1G 

e! V>'92%&&%>/#E%#/=&%E&%>/2/#'I>8%&&%=:/>0%1#/?/2#$/D3&34/1#65A>%&%>/2#I&?%1&/#D9F@&9>@#'%&/=:/>/2G 

e! -%192/1#037%&&%>#056%27/8&/</#/?/2#7/=&/#8/8:%0&%>/#E%#13&&9>#'/$/#K/J/1#/&1%&%>/2/#1%=K%:0%1:/>G 

Grup tabanlı problem çözme faaliyetlerini kolaylaştırmak: 

e! W<>%2A/&%>/#%&%=:/>%&#75=520%#E%#:91@0#?9&@=098@#'%>%1:/>%2#/=$/>&/1?/#F>34%&%>%#'I27%>/2G 

e! V>:91#3D"2#:9$92&@#7%2%D/0&%>&%#91>92&9>#9>98@#I<>%20%D/#:%=E/1#%7/2G 

e! W<>%2A/&%>/2#3D"2#3>:90@279#E9>89D@0&9>#3&"=:">7"<"(#7%2%D#D9F:@<@#E%#832"?&9>@#929&/J#%::/</#
83>'"&909#:9$92&@#I<>%20%#D91&9=@0&9>@2@#%2:%'>%#%7/2G 
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Araçlar ve Yöntemler 

Minecraft Eğitim Sürümü: 

e! -/2%A>9K:P@#85>75>5&%$/&/>&/1(#19>$32#7I2'585#E%#/2892@2#?%E>%D%#%:1/8/#'/$/#132"&9>@#
/2A%&%0%1#/?/2#%:1/&%=/0&/#%138/8:%0#037%&&%>/#3&"=:">091#5J%>%#1"&&92@2G 

e! W<>%2A/&%>/2#1"EE%:(#69>%1%:#E%#%2%>4/#7I25=505#19E>90&9>@2@#"D'"&909&9>@2@#'%>%1:/>%2#K/J/1#
:%0%&&/#J3>&"1&9>@#"D'"&9D@2G 

e! W<>%2A/&%>/(#M52D9#$/&/0/#F>%28/F&%>/2/#1%=K%:0%1#/?/2#"J9D#/8:98D32&9>@(#8"#9&:@#9>9=:@>09#
&9$3>9:"E9>&9>@#E%D9#E3&192/1#979&9>#'/$/#$/&/08%&#D9F@&9>#3&"=:">09D9#:%=E/1#%7/2G 

Tinkercad: 

e! W<>%2A/&%>%#K9>1&@#1/0D989&#$9<#:5>&%>/2/#'I8:%>%2#03&%15&%>#D9F@&9>#:989>&909&9>@#/?/2#$/>#
F&9:K3>0#89<&9091G 

e! O5A>%&%>/2(#3>'92&9>@2#E%#:50#$/D3&34/1#8/8:%0&%>/2#0/09>/8/2/#'I8:%>0%1#/?/2#LM#037%&&%0%#

1"&&92@2G 

e! W<>%2A/&%>/(#9<@>&@1#79<@&@0@#E%#D51#:9=@09#19F98/:%8/#'/$/#19E>90&9>@#:%8:#%:0%1#/?/2#$98/:#
091/2%&%>#E%#1IF>5#D9F@&9>@#'/$/#K/J/1#:9$92&@#8/05&98D32&9>#'%&/=:/>0%D%#:%=E/1#%7/2G 

Örnek Faaliyetler 

1"0&2)+3*'!"(78($&'1&9:+0';.5$+%,6 !

e! W<>%2A/&%>(#-/2%A>9K:P:9#1%27/#1%27/2%#D%:%2#$/D3b1"$$%&%>#:989>&9091#E%#/2=9#%:0%1#/?/2#%1/F#

69&/27%#?9&@=@>&9>G 

e! +138/8:%0#/8:/1>9>@2@#13>"091#/?/2#318/4%2#8%E/D%&%>/2/(#8"#19D291&9>@2@(#$/:1/#D9=90@2@#E%#
69DE92#F3F5&98D32&9>@2@#7%2'%&%0%1#J3>"2797@>&9>G 

e! +&%#9&@292#Z9E>90&9>c#+138/8:%0&%>(#85>75>5&%$/&/>&/1(#?%E>%#$/&/0/(#K3:38%2:%J#E%#$%8/2#
J/2A/>&%>/G 

Minecraft Yenilenebilir Enerji Simülasyonu: 

e! W<>%2A/&%>(#'52%=#?/K:&/1&%>/(#>5J'9>#:5>$/2&%>/#E%#6/7>3%&%1:>/1#892:>9&&%>/#'/$/#?%=/:&/#
D%2/&%2%$/&/>#%2%>4/#19D291&9>@#/2=9#%7%>#E%#7%2%D&%>#D9F9>G 

e! O%>#%2%>4/#19D29<@2@2#E%>/0&/&/</2/#929&/J#%7%>&%>#E%#'%>?%1#752D9#"D'"&909&9>@2@#:9>:@=@>&9>G 

e! Z32"#,&@292#Z9E>90&9>c#+2%>4/#7I25=505(#%&%1:>/1#5>%:/0/(#?%E>%8%&#%:1/G 

Tinkercad Moleküler Model Yapımı: 

e! W<>%2A/&%>(#8"#.OdV;(#19>$327/318/:#.YVd;#E%#'&/13J#.YeOfdVe;#'/$/#D9D'@2#$/&%=/1&%>/2#LM#
03&%15&%>#D9F@&9>@2@#3&"=:">">&9>G 

e! -3&%15&%>#'%30%:>/D/#E%#1/0D989&#>%918/D32&9>@#92&9091#/?/2#9:30&9>@#E%#$9<&9>@#092/F5&%#

%7%>&%>G 
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e! Z32"#Z9E>90&9>@c#,:30/1#D9F@(#1/0D989&#$9<&9>(#03&%15&%>#'%30%:>/G 

Tinkercad Mühendislik Fiziği Laboratuvarı: 

e! W<>%2A/&%>#$98/:#091/2%&%>#.13&&9>(#198291&9>(#%</0&/#75J&%0&%>;#:989>&9>#E%#K9>1&@#D51&%>#9&:@279#
298@&#?9&@=:@1&9>@2@#:%8:#%7%>&%>G 

e! g%>/0&/&/1(#0%192/1#9E92:94#E%#'%>?%1#752D9#"D'"&909&9>@2@#929&/J#%7%>&%>G 

e! Z32"#,&@292#Z9E>90&9>c#Z"EE%:&%>(#0%192/1(#h%i:32#D989&9>@(#%2%>4/#13>"2"0"G 

Sonuç 

N%80/# 3&09D92# E/7%3# 3D"2&9>@2@# K%2# %</:/0/2%# %2:%'>%# %7%>%1(# I<>%2A/&%># :%3>/1# $/&'/# /&%# F>9:/1#
"D'"&909#9>98@2791/#$3=&"<"#19F9:9$/&/>&%>G#-/2%A>9K:#E%#*/21%>A97P@2#"D'"&909&@#D9F@8@#0%>91@#:%=E/1#
%7%>(#D9>9:@A@&@<@#:%=E/1#%7%>#E%#/=#$/>&/</2/#'5?&%27/>%>%1#$/&/08%&#19E>90&9>@#7969#%>/=/&%$/&/>#E%#/&'/#?%1/A/#
69&%# '%:/>/>G# !"# D91&9=@0(# 7/4/:9&# 31">D9J9>&@1(# %&%=:/>%&# 75=520%# E%# F>3$&%0# ?IJ0%# '/$/# SUG# D5JD@&#
I<>%20%#$%A%>/&%>/2/#7%8:%1&%>#E%#I<>%2A/&%>/#'%&%A%1:%1/#$/&/08%&#E%#:%123&34/1#'%&/=0%&%>%#69J@>&9>G 

 

Bölüm 2: Teknoloji Dersi Resmi Olmayan Video Oyunlarıyla Entegre 

Genel Bakış 

*%123&34/#%</:/0/(#I<>%2A/&%>/#7/4/:9&#752D9D@#92&9091#E%#32"2&9#%:1/&%=/0#1">091#/?/2#'%>%1&/#$%A%>/&%>&%#
7329:9>91# 037%>2# I<>%20%7%# 1>/:/1# $/># >3&# 3D29>G# )97%A%# I<>%2A/&%>/2# F>3'>90&909# E%# :989>@0#
19E>90&9>@2@# 19E>9098@29# D9>7@0A@# 3&091&9# 19&09J(# 9D2@# J909279# :%123&34/2/2# :3F&"0# 5J%>/27%1/#
%:1/8/2/2# K9>1@279&@<@2@# 79# 9>:@>@>G# g/7%3# 3D"2&9>@2@2# :%123&34/# 7%>8&%>/2%# %2:%'>%# %7/&0%8/(# 137&909(#
092:@1#E%#6%89F&909&@#75=52A%#I<>%20%1#/?/2#/&'/#?%1/A/#E%#%:1/&%=/0&/#$/>#D91&9=@0#8"29>G 

!"#$I&50(# I<>%2A/&%>/2#F>3'>90&909#E%#:%123&34/#19E>90&9>@2@#92&909&9>@2@#'%&/=:/>0%1#/?/2# /1/#$&31#
:9$92&@#F>3'>90&909#F&9:K3>0"#3&92#)A>9:A6#E%#-$&3A1P"2#1"&&92@0@2@#/2A%&%>G#Z%27/#E/7%3#3D"2&9>@2@#
D9>9:9>91#I<>%2A/&%>#092:@189&#91@&#D5>5:0%(#F>3$&%0#?IJ0%#D%:%2%1&%>/#E%#D9>9:@A@&@1#'%&/=:/>%$/&/>(#9D2@#
J909279#:%0%&#$/&'/89D9>#/&1%&%>/2%#7%#09>"J#19&9$/&/>&%>G 

Amaçlar 

e! W<>%2A/&%>/#137&909#E%#6%89F&909&@#75=52A%D&%#%:1/&%=/0&/#E%#%:1/&%=/0&/#$/>#=%1/&7%#:92@:@2G 

e! M/4/:9&#9>9?&9>@2#'52&51#D9=90791/#>3&525#/2A%&%D%>%1#:%123&34/#/&%#:3F&"0#9>98@2791/#$9<&92:@D@#

1%=K%7/2G 

e! *%123&34/#9>9?&9>@#E%#7/4/:9&#F&9:K3>0&9>#1"&&929>91#F>3$&%0#?IJ0%#E%#%&%=:/>%&#75=520%#$%A%>/&%>/#

'%&/=:/>/2G 

e! W<>%2A/&%>/2#1%27/#3D"2&9>@2@#E%#%:1/&%=/0&/#F>34%&%>/2/#:989>&909&9>@29#/J/2#E%>%>%1#

D9>9:@A@&@1&9>@2@#9>:@>@2G 

e! ]>"F#:9$92&@#137&909#J3>&"1&9>@#E%#91:/E/:%&%>/D&%#/=#$/>&/</#E%#%1/F#?9&@=098@2@#:%=E/1#%7/2G 

Stratejiler 
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e! )A>9:A6#E%#-$&3A1P"#1"&&929>91#3D"2#3&"=:">09#E%#%:1/&%=/0&/#:989>@0#D3&"D&9#137&909#

:%0%&&%>/2/#I<>%:/2G 

e! W<>%2A/&%>/2#'%>?%1#752D9#F>3$&%0&%>/2/#?IJ%2#$98/:#"D'"&909&9>#E%D9#%:1/&%=/0&/#3D"2&9>#
:989>&97@<@#F>34%#:9$92&@#I<>%20%D/#"D'"&9D@2G 

e! W<>%2A/&%>%#137&909#F>34%&%>/2/#'%&/=:/>/>1%2#69:9#9D@1&909#E%#D/2%&%0%&/#F>3$&%0#?IJ0%#
/&%#:92@=:@>@2G 

e! W<>%2A/&%>/#F>34%&%>/2/#E%#137&9>@2@#8@2@K#9>1979=&9>@D&9#F9D&9=09D9#:%=E/1#%7%>%1#91>92#
I<>%2/0/#E%#/=#$/>&/</2/#:%=E/1#%7/2G 

e! *%123&34/7%#7/4/:9&#E9:9279=&@1(#8/$%>#'5E%2&/1#E%#83>"0&"#3D"2#'%&/=:/>0%#'/$/#%:/1#6"8"8&9>#
5J%>/2%#:9>:@=09&9>@#%2:%'>%#%7/2G 

Araçlar ve Yöntemler 

e! #Y'5BYPc#!&31#:9$92&@#'I>8%&#F>3'>90&909#7/&/#3&92#)A>9:A6P/#1"&&929>91#I<>%2A/&%>%#3D"2#
'%&/=:/>0%(#92/098D32#E%#%:1/&%=/0&/#6/19D%#92&9:@0@#D3&"D&9#:%0%&#F>3'>90&909#19E>90&9>@2@#
:92@:@2G 

e! OU/7Y9c#!9=19#$/>#$&31#:9$92&@#137&909#3>:90@#3&92#-$&3A1P"#1"&&929>91#I<>%2A/&%>/#>3$3:/1#
E%#K/J/18%&#$/&/=/0&%#:92@=:@>9>91#D9J@&@0#/&%#73292@0#9>98@2791/#"?">"0"#19F9:09&9>@29#
D9>7@0A@#3&">G 

e! H=>,/51B:'.5$<,*>'/5': c#W<>%2A/#19:@&@0@2@#9>:@>091#/?/2#F"92&9>(#&/7%>&/1#:9$&3&9>@#E%#$9=9>@&9>#
'/$/#3D"2#$%2J%>/#"28">&9>@#%1&%D/2G 

e! "'78&$-5U5,/:$QA'&,.&c#W<>%2A/&%>/2#%&%=:/>%&#75=520%&%>/2/#E%#137&909#F>%28/F&%>/2/#
"D'"&909&9>@2@#'%>%1:/>%2#"D'"&909&@#F>34%&%>#5J%>/27%#?9&@=09&9>@29#3&9291#:92@D@2G 

e! [&'(&9$@D,=5$jD'"&909&9>@c#W<>%2A/&%>/#'52&51#J3>&"1&9>9#:%123&34/#3791&@#?IJ50&%>#
'%&/=:/>0%D%#:%=E/1#%7%>%1#137&909#$%A%>/&%>/2/2#F>9:/1#7%<%>/2/#F%1/=:/>/2G 

Scratch Oyun 

Tasarımı Örnekleri: 

e! W<>%2A/&%>(#F>3'>90&909#092:@<@(#6/19D%#92&9:@0@#E%#1"&&92@A@#%:1/&%=/0/2/#I<>%20%1#/?/2#
)A>9:A6#1"&&929>91#$98/:#E/7%3#3D"2&9>@#D9>9:@>&9>G 

e! W>2%1#F>34%&%>#9>98@279(#$%&/>&/#$/>#19E>90@#I<>%:%2#$/>#&9$/>%2:#3D"2"(#F&9:K3>0#3D"2"#
E%D9#Q"/J#3D"2"#:989>&9091#D%>#9&@>G 

e! VD"2&9>@#7969#%:1/&%=/0&/#E%#7/290/1#69&%#'%:/>0%1#/?/2#7%</=1%2&%>(#7I2'5&%>(#13="&&"#E%#
3&9D#/=&%0%#%1&%D/2G 

Mblock Robotik: 

e! W<>%2A/&%>(#?%=/:&/#'I>%E&%>/#D%>/2%#'%:/>0%1#/?/2#>3$3:&9>#E%D9#0/1>37%2%:&%D/A/&%>#F>3'>90&9091#

/?/2#-$&3A1#1"&&92@>G 
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e! W>2%1#F>34%&%>#9>98@279#$/>#F/8:/#:91/F#%7%2#>3$3:/1#$/>#9>9$9(#@=@<9#7"D9>&@#$/>#9&9>0#8/8:%0/#E%D9#

91@&&@#%E#3:3098D32#F>34%8/#D%>#9&@>G 

e! W<>%2A/&%>/#"D'"&909&@#137&909#7%2%D/0&%>/#9>9A@&@<@D&9#8%28I>&%>/(#03:3>&9>@#E%#D9F9D#J%19#

%2:%'>98D32"2"#1%=K%:0%D%#:%=E/1#%7/2G 

Kodlama Zorlukları ve Hackathonlar: 

e! W<>%2A/&%>/2#$%&/>&/#$/>#J9092#8@2@>@#/?/27%#K3218/D32%&#3D"2&9>#E%D9#>3$3:/1#?IJ50&%>#
:989>&9091#E%#'%&/=:/>0%1#/?/2#:91@0&9>#69&/27%#?9&@=:@<@#0/2/#D9>@=09&9>#75J%2&%D/2G 

e! ]%>?%1#752D9#83>"2&9>@D&9#/&'/&/#J3>&"1&9>#8"2"2C#I>2%</2(#15?51#I<>%2A/&%>#/?/2#%</:/A/#$/>#3D"2#
D9>9:091#E%D9#%E#/=&%>/2%#D9>7@0A@#3&92#$/>#>3$3:#D9>9:091G 

Müfredatlar Arası Entegrasyon: 

e! )A>9:A6P/#K%2(#:9>/6#E%D9#09:%09:/1#7%>8&%>/#/?/2#%:1/&%=/0&/#8/05&98D32&9>#3&"=:">091#/?/2#
1"&&92@2G#M/&#8929:&9>@2@#E%#D9>9:@A@#D9J9>&@1#$%A%>/&%>/2/#'%&/=:/>0%1#/?/2#6/19D%#92&9:@0@#E%#
92/098D32"#"D'"&9D@2G 

e! W<>%2A/&%>/2#7/4/:9&#05J/1#$%8:%&%0%&%>/2%#E%D9#92/098D32&"#6/19D%&%>#D9>9:098@29#3&9291#
:92@D9>91#F>3'>90&9>@#05J/1#E%#8929:&9#$9<&9D@2G 

Sonuç 

N%80/#3&09D92#E/7%3#3D"2&9>@2@2#:%123&34/#%</:/0/2%#%2:%'>%#%7/&0%8/(#137&909(#F>3$&%0#?IJ0%#
E%#6%89F&909&@#75=520%D/#I<>%:0%1#/?/2#D%2/&/1?/#$/>#D3&#8"29>G#)A>9:A6#E%#-$&3A1#'/$/#F&9:K3>0&9>792#
D9>9>&929>91(#I<>%2A/&%>#897%A%#:%12/1#$%A%>/&%>#19J92091&9#19&09J(#9D2@#J909279#D9>9:@A@#75=520%D/#
E%#/=#$/>&/</#/?/27%#?9&@=09D@#79#I<>%2/>&%>G#!"#DI2:%0&%>(#:%123&34/2/2#:3F&"0#5J%>/27%1/#%:1/8/2/2#7969#
7%>/2&%0%8/2%#92&9=@&098@2@#:%=E/1#%7%>1%2#I<>%20%#85>%A/2/#1%D/K&/#E%#/&'/#?%1/A/#69&%#'%:/>/>G#)32"?#
3&9>91(#$ID&%#$/>#D91&9=@0(#I<>%2A/&%>/#7/4/:9&#31">D9J9>&@<@2#?%=/:&/#9&92&9>79#$9=9>@#/?/2#'%>%1&/#3&7"<"#$/>#
'%&%A%<%#69J@>&909D9#D9>7@0A@#3&">G 

 

Bölüm 3: Mühendislik Dersi Resmi Olmayan Video Oyunlarıyla Entegre Edildi 

Genel Bakış 

-56%27/8&/1#%</:/0/(#F>3$&%0#?IJ0%#$%A%>/&%>/2/2#'%&/=/0/2/#E%#=%D&%>/2#298@&#/2=9#%7/&7/</2/#E%#/=&%7/</2/#
92&909D@# :%=E/1# %7%>G# !"# $I&507%# I<>%2A/&%>(# D9F@89&# :989>@0(# 0%192/1# E%# 8/8:%0# 75=52A%8/# '/$/#
056%27/8&/1#19E>90&9>@2@#1%=K%:0%1#/?/2#-/2%A>9K:#E%#*/21%>A97#1"&&929A91&9>G#!"#9>9?&9>(#"D'"&909&@#
7/4/:9&#7%2%D/0&%>#9>9A@&@<@D&9#056%27/8&/1#/&1%&%>/2/#92&9091#/?/2#%:1/&%D/A/#E%#%:1/&%=/0&/#$/>#D91&9=@0#
8"29>G 

Amaçlar 

e! -56%27/8&/1#:989>@0#85>%A/2/#%:1/&%=/0&/#91:/E/:%&%>&%#92&9091G 

e! B>3:3:/F&%>/#8929&#$/>#9&9279#:989>&9D@F#:%8:#%7%>1%2#D9>9:@A@&@<@#:%=E/1#%:0%1G 
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e! M/4/:9&#9>9?&9>@#'%&%2%18%&#3&09D92#$/>#I<>%20%#3>:90@279#1"&&929>91#:%0%&#056%27/8&/1#

/&1%&%>/2/#1%=K%:0%1G 

e! VD"2#3>:90&9>@279#056%27/8&/1#J3>&"1&9>@#D3&"D&9#/=#$/>&/</#E%#%1/F#?9&@=098@2@#'%&/=:/>0%1G 

e! M/4/:9&#056%27/8&/1#037%&&%>/2/#7%<%>&%27/>/F#'%&/=:/>%>%1#%&%=:/>%&#75=520%#$%A%>/&%>/#

'%&/=:/>0%1G 

Stratejiler 

e! -/2%A>9K:P@#8929&#D9F@&9>#E%#8/8:%0&%>#3&"=:">091#E%#:%8:#%:0%1#/?/2#1"&&92@2G 

e! */21%>A97P@#056%27/8&/1#037%&&%>/2/#:989>&9091(#8/05&%#%:0%1#E%#F>3:3:/F#D9F091#/?/2#

"D'"&9D@2G 

e! M%2%0%bD92@&09#DI2:%0/D&%#D/2%&%0%&/#:989>@0#E%#83>"2#'/7%>0%#DI2:%0&%>/2/#:%=E/1#%7/2G 

e! ]>"F#F>34%&%>/#E%#J3>&"1&9>#9:9D9>91#%1/F#?9&@=098@#E%#/=#$/>&/</2/#:%=E/1#%7/2G 

e! ]%>?%1#752D9#056%27/8&/1#E919#?9&@=09&9>@2@#7/4/:9&#037%&&%0%#K99&/D%:&%>/2%#%2:%'>%#%7/2G 

Araçlar ve Yöntemler 

e! -/2%A>9K:#+</:/0#)5>505c#W<>%2A/&%>/2#1IF>5&%>(#1"&%&%>#E%#=%6/>#75J%2&%>/#'/$/#
056%27/8&/1#D9F@&9>@2@#:989>&9D@F#/2=9#%7/F#:%8:#%7%$/&%A%</#$/>#8927$3k#3>:90@#8"29>G 

e! */21%>A97c#W<>%2A/&%>/2#7/=&/&%>(#198291&9>#E%#$98/:#091/2%&%>#'/$/#056%27/8&/1#$/&%=%2&%>/2/2#
LM#037%&&%>/2/#3&"=:">098@29#3&9291#:92@>C#$"#037%&&%>#8929&#3&9>91#:%8:#%7/&%$/&/>#E%D9#LM#
$981@#/&%#D9F@&9$/&/>G 

e! -56%27/8&/1#M%K:%>&%>/c#W<>%2A/&%>#:989>@0#85>%?&%>/2/(#1"&&92@&92#09&J%0%&%>/#E%#:%8:#
832"?&9>@2@#$%&'%&%D%>%1#F%>K3>0928@#929&/J#%7%>#E%#/D/&%=:/>0%&%>#I2%>/>&%>G 

e! -9:%09:/1#:%0%&&/#J3>&"1&9>79#/=#$/>&/</#E%#:91@0#?9&@=098@2@#:%=E/1#%:0%1G 

e! VD"2#:9$92&@#I<>%20%#D3&"D&9#D9>9:@A@&@<@#E%#F>3$&%0#?IJ0%#$%A%>/&%>/2/#'%&/=:/>0%1G 

e! -9:%09:/</#:%123&34/#E%#056%27/8&/1&%#/&/=1/&%27/>%>%1#)*+-#$%A%>/&%>/2/#%2:%'>%#%:0%1G 

Stratejiler 

e! -/2%A>9K:P@#I&?50(#I&?%1&%27/>0%#E%#7I25=50#'/$/#:%0%&#E%#/&%>/#'%30%:>/#19E>90&9>@2@#
I<>%:0%1#/?/2#1"&&92@2G 

e! */21%>A97P@#1"&&929>91#LM#'%30%:>/1#=%1/&&%>/#'I>8%&&%=:/>/F#092/F5&%#%7/2(#09:%09:/18%&#
037%&&%>/#E%#F>%28/F&%>/#F%1/=:/>/2G 

e! a=$/>&/</#E%#%&%=:/>%&#75=520%#'%>%1:/>%2#F>3$&%0#?IJ0%#J3>&"1&9>@2@#"D'"&9D@2G 

e! W<>%2A/&%>/(#$"&'"&9>@2@#E/7%3&9>#E%D9#7/4/:9&#F3>:K3&D3&9>#'/$/#0"&:/0%7D9#K3>09:&9>@#1"&&929>91#
$%&'%&%0%&%>/#E%#8"209&9>@#/?/2#:%=E/1#%7/2G 
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e! +:1/&%=/0/#9>:@>091#/?/2#F"92#8/8:%0&%>/(#&/7%>&/1#:9$&3&9>@#E%#>3J%:&%>#'/$/#3D"2&9=:@>09#
"28">&9>@2@#%1&%D/2G 

Minecraft Araçları ve 

Yöntemleri: 

e! ]%30%:>/1#D9F@&9>#/2=9#%7/2#E%#9&92(#69A/0#E%#I&?%1#'/$/#09:%09:/18%&#IJ%&&/1&%>/#1%=K%7/2G 

e! ]%>?%1#752D9#$/29&9>@2@2#I&?%1&/#037%&&%>/#3&"=:">"2#E%#3>92&9>@2@#929&/J#%7/2G 

e! -92:@1#19F@&9>@2@#E%#/1/&/#/=&%0&%>/#1%=K%:0%1#/?/2#>%78:32%#7%E>%&%>/#1"&&92@2G 

e! W<>%2A/&%>/2#'%J/20%8/#E%#132"0&9>@#69>/:9&9098@#'%>%1%2#133>7/29:#75J&%0#%:1/2&/1&%>/#

'%&/=:/>/2G 

Tinkercad: 

e! )/0%:>/(#69A/0#E%#D5J%D#9&92@#'/$/#19E>90&9>@#1%=K%:0%1#/?/2#'%30%:>/1#=%1/&&%>/2#LM#
037%&&%>/2/#3&"=:">"F#092/F5&%#%7/2G 

e! !98/:#'%30%:>/1#=%1/&&%>/#$/>&%=:/>%>%1#19>09=@1#D9F@&9>#:989>&9D@2G 

e! MI25=50&%>(#?%E/>0%&%>#E%#D928@09&9>#796/&#3&091#5J%>%#7I25=50&%>&%#7%2%D&%>#D9F@2G 

e! -56%27/8&/1#/&1%&%>/2/#1IF>5&%>(#1"&%&%>#E%D9#0%192/1#F9>?9&9>#/2=9#%7%>%1#%2:%'>%#%7/2G 

Örnek Faaliyetler 

1"0&2)+3*'<&($&*)"'=&>3"6!

e! W<>%2A/&%>#-/2%A>9K:P:9#F/>90/:&%>(#15F&%>#E%#7/17I>:'%2#F>/J09&9>#'/$/#'%30%:>/1#D9F@&9>#

:989>&9>&9>G 

e! _9>9::@1&9>@2@2#$3D":&9>@2@(#D5J%D#9&92@2@#E%#69A0/2/#6%89F&9>&9>G 

e! W<>%:0%2&%>(#52&5#$/>#8/0'%2/2#037%&/2/#I&?%1&%27/>0%1#'/$/#'%>?%1#752D9#8%29>D3&9>@#

9:9$/&/D3>G 

Tinkercad 3D Geometri: 

e! W<>%2A/&%>#K9>1&@#'%30%:>/1#=%1/&&%>/2#LM#037%&&%>/2/#3&"=:">">#E%#IJ%&&/1&%>/2/#1%=K%7%>G 

e! Z9>09=@1#D9F@&9>@#92&9091#/?/2#=%1/&&%>/#$/>&%=:/>/F#7%</=:/>0%#7%2%D&%>/#D9F9>&9>G 

e! ]I>%E&%>(#09:%09:/18%&#698898/D%:&%#'%&%A%<%#DI2%&/1#$/>#=%6/>#:989>&909D@#/?%>%$/&/>G 

 

Ölçeklendirme ve Ölçüm Zorluğu: 

e! W<>%2A/&%>#'%>?%1#752D979#$/>#2%82%D/#8%?%>#E%#73<>"#I&?%</#"D'"&9D9>91#-/2%A>9K:#E%D9#
*/21%>A97P7%#D%2/7%2#D9>9:@>&9>G 
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e! -37%&&%>/2/#'%>?%1#752D9#I&?50&%>/D&%#19>=@&9=:@>@>#E%#73<>"&"1&9>@2@#929&/J#%7%>&%>G 

Tinkercad'da Simetri ve Dönüşümler: 

e! W<>%2A/&%>#8/0%:>/1#2%82%&%>#3&"=:">">#E%#7I25=&%>#/&%#D928@09&9>#'/$/#7I25=50&%>/#1%=K%7%>&%>G 

e! ]%30%:>/1#=%1/&&%>7%#"D"0#E%#$%2J%>&/1#'I8:%>%2#037%&&%>#/2=9#%7%$/&/>&%>G 

Minecraft'ta Matematiksel Kaçış Odası: 

e! W<>%2A/&%>/2#/&%>&%0%1#/?/2#09:%09:/1#$"&09A9&9>@2@#?IJ0%&%>/#'%>%1%2#$/>#19?@=#3798@#:989>&9D@2G 

e! l3>&"1&9>#9>98@279#'/J&/#9296:9>&9>@#$"&091#/?/2#7%21&%0&%>/#?IJ0%1(#&9$/>%2:&%>7%#'%J/20%1#/?/2#

9?@&9>#6%89F&9091#E%D9#2%82%&%>/#$"&091#/?/2#133>7/29:#'%30%:>/8/#1"&&92091#D%>#9&9$/&/>G 

Matematiksel Sanat ve Kalıplar: 

e! O%0#-/2%A>9K:#6%0#7%#*/21%>A97P@#1"&&929>91(#I<>%2A/&%>#09:%09:/18%&#1">9&&9>9#"D'"2#
:%88%&&98D32&9>(#K>91:9&&9>#E%D9#09279&9#$%2J%>/#7%8%2&%>#3&"=:">">&9>G 

e! m/$329AA/#7/J/8/(#9&:@2#3>92#E%#09:%09:/18%&#8/0%:>/#'/$/#19E>90&9>@#/2A%&/D3>&9>G 

Değerlendirme ve Düşünce 

e! "'78&$-5U5,/:$@&A&'/&,4+'.&F$W<>%2A/&%>#-/2%A>9K:#E%D9#*/21%>A97#F>34%&%>/2/#09:%09:/18%&#
"D'"&909&9>@2@2#9?@1&909&9>@D&9#$/>&/1:%#8"29>&9>G 

e! W9'5,$@&A&'/&,4+'.&*+F$W<>%2A/&%>#:989>@0&9>@2@#8"29>#E%#8@2@K#9>1979=&9>@29#'%>/#$/&7/>/0#8"29>G 

e! @+8+B5/$"7'B;C=/&'F$W<>%2A/&%>(#I<>%20%#D3&A"&"1&9>@2@#$%&'%&%>C#%1>92#'I>52:5&%>/(#D9J@&@#
D928@09&9>#E%#6%89F&909&9>#796/&G 

e! H=>,/51B:':/.:1$-&*B/&'F$+:1/2&/1&%>#8@>98@279#I<>%2/&%2#19E>90&9>@#F%1/=:/>0%1#/?/2#%:1/&%=/0&/#
Q"/J&%>#E%#0/2/#3D"2&9>#1"&&92@2G 

e! ^&,4+$G&;/&9*+=7,$[D,/D9/&'+F$W<>%2A/&%>/#F>3$&%0#?IJ0%#85>%?&%>/(#19>=@&9=:@1&9>@#J3>&"1&9>#
E%#I<>%27/1&%>/#7%>8&%>#6911@279#D9J09D9#:%=E/1#%7/2G 

Sonuç 

-/2%A>9K:# E%# */21%>A97P@# 09:%09:/1# 7%>8&%>/2%# %2:%'>%# %:0%1(# 83D":# 19E>90&9># /&%# '%>?%1# 752D9#
"D'"&909&9>@# 9>98@2791/# $3=&"<"# 19F9:@D3>G# !"# 7/4/:9&# 9>9?&9>@#1"&&929>91# %</:/0A/&%># '%30%:>/1#
F>%28/F&%>(# 0%1n289&# 91@&# D5>5:0%# E%# F>3$&%0# ?IJ0%# $%A%>/&%>/# 132"8"279# 7969# 7%>/2# $/># 92&9D@=#
'%&/=:/>%$/&/>&%>G#!"#/&'/#?%1/A/#E%#%:1/&%=/0&/#7%2%D/0&%>#09:%09:/</#897%A%#7969#1%D/K&/#1@&091&9#19&09J(#
9D2@#J909279#I<>%2A/&%>/#'%&%A%1:%1/#)*+-#9&92&9>@29#79#69J@>&9>G#!"#%:1/2&/1&%>/2#/=$/>&/1?/#E%#D9>9:@A@#
73<98@(#I<>%2A/&%>/2#%&%=:/>%&#75=520%(#/&%:/=/0#E%#:91@0#?9&@=098@#'%&/=:/>0%&%>/#/?/2#$/>#3>:90#D9>9:@>H
SUG#D5JD@&#/?/2#:%0%&#$%A%>/&%>7/>G 

 

SONUÇ 
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!5:52&%=:/>/A/# B%79'34/1# ):>9:%4/# .\B);(# 7/8/F&/2&%>9>98@# I<>%20%(# D9>9:@A@&@1# E%# "D'"&909&@# 19:@&@0@#
E">'"&9D92#)*+,-#%</:/0/2%#7I25=:5>5A5#$/>#D91&9=@0@#:%08/&#%7%>G#B>34%#:9$92&@#I<>%20%(#8929:89&#
1%=/K# E%# :%123&34/1# %2:%'>98D32# /&1%&%>/2%# 79D9292# \B)(#I<>%2A/&%>/# SUG# D5JD@&@2# :%0%&# $%A%>/&%>/D&%#
7329:@># E%# 32&9>@# 19>09=@1# '%>?%1# 752D9# J3>&"1&9>@D&9# $9=9# ?@109D9# 69J@>&9>G# !"# ?%>?%E%(# %&%=:/>%&#
75=520%(# /=# $/>&/</# E%# D%2/&/</2# I<>%20%# 85>%A/2/2# 0%>1%J/2%# '/>7/</# $/># %</:/0# 3>:90@# D9>9:@># E%#
I<>%2A/&%>/#F98/K#$/&'/#9&@A@&9>@#D%>/2%#91:/K#F>3$&%0#?IJ5A5&%>#3&09D9#:%=E/1#%7%>G 

\B)P7%2#D9>9>&929>91(#%</:/0A/&%>#'%&%2%18%&#7%>8#8@2@>&9>@2@#9=92#7/290/1#E%#%:1/&/#7%>8&%>#:989>&9D9$/&/>#
E%#)*+,-#7/8/F&/2&%>/2/2#$5:52A5&#$/>#92&9D@=@2@#:%=E/1#%7%$/&/>G#):>9:%4/(#D/2%&%0%&/#E%#D928@:@A@#I<>%20%#
"D'"&909&9>@2@# 7%8:%1&%>C# I<>%2A/&%>/2# 19E>90&9>&9# 7%>/2&%0%8/2%# /&'/&%20%&%>/2/(# K/1/>&%>&%#
7%2%0%&%>/2/#D9F09&9>@2@#E%#D91&9=@0&9>@2@#85>%1&/#'%>/#$/&7/>/0#E%#"D"0#D3&"D&9#'%&/=:/>0%&%>/2/#89<&9>G#
!"#7%2%D/08%&#I<>%20%#85>%A/(#15>%8%&#I&?%1:%#'/7%>%1#7969#7%<%>&/#69&%#'%&%2#79D92@1&@&@1#E%#"D"0#
89<&909#D%:%2%</2/#$%8&%>G 

\B)P2/2# I2%0&/# $/># DI25(# )A>9:A6(# -$&3A1(# -/2%A>9K:# E%# */21%>A97# '/$/# 7/4/:9&# 9>9?&9># /&%# %:1/&%=/0&/#
F&9:K3>0&9>@2# %2:%'>98D32"7">C# $"2&9># 85>51&%D/A/# I<>%20%# 7%2%D/0&%>/# /?/2# '5?&5# 9>9?&9># 3&9>91#
6/J0%:#E%>0%1:%7/>G#!"#:%123&34/&%>(#I<>%2A/&%>/2#'%>?%1#752D9#"D'"&909&9>@2@#D928@:92#F>3$&%0#?IJ0%#
K99&/D%:&%>/2%# 19:@&@>1%2# 6%89F&909&@# 75=520%(# 056%27/8&/1# $%A%>/&%>/# E%# 8929:89&# D9>9:@A@&@1#
'%&/=:/>0%&%>/2/#89<&9>G#WJ%&&/1&%#E/7%3#3D"2&9>@(#)*+,-#%</:/0/#/?/2#%:1/&/#$/>#3>:90#3&9>91#3>:9D9#?@19>C#
I<>%2A/&%>%#03:/E98D32(# 19:@&@0# E%# $/&'/# 91&@0@279# 19&09D@# 9>:@>92# %:1/&%=/0&/(# 3D"2&9=:@>@&0@=# $/>#
D91&9=@0#8"29>G 

W<>%:0%2&%>(#\B)#?%>?%E%8/27%#$%&/>:/&%2#8:>9:%4/&%>(#9>9?&9>#E%#0%:373&34/&%>/#1"&&929>91#897%A%#%</:/0#
8:9279>:&9>@D&9# "D"0&"# 3&091&9# 19&09D@F(# 9D2@# J909279# 0%>91# E%# D%2/&/1# "D927@>92# 7%>8# F&92&9>@#
3&"=:">9$/&/>&%>G#_9>9:@A@&@<@#:/:/J#9197%0/1#83>'"&909D&9#1"8">8"JA9#69>092&9D92#\B)(#)*+,-#%</:/0/2/2#
:%0%&# K%&8%K%8/2/# F%1/=:/>/D3>H $/&/0(# :%123&34/(# 056%27/8&/1(# 8929:# E%# 09:%09:/</# $5:52&%=%>%1#
$5:52&%=0/=#$/>#I<>%20%#7%2%D/0/G#!"#7/8/F&/2&%>9>98@#D91&9=@0(#I<>%2A/&%>/2#/=#E%#:%123&34/1#'%&/=0%&%>#
/?/2#1%27/&%>/2/#69J@>&9D92#?31#DI2&5#$/>#$%A%>/#8%:/#'%&/=:/>0%&%>/2/#89<&9>G 

\B)P2/2#"D'"&92098@(#)*+,-#%</:/0/2/#D%2/7%2#=%1/&&%27/>0%#F3:928/D%&/2%#896/FC#7969#J%2'/2(#/&'/#?%1/A/#
E%# 92&90&@# $/># I<>%20%# D3&A"&"<"# 8"2"D3>G# M/8/F&/2&%>9>98@# 75=520%D/(# "D'"&909&@# 1%=/K# E%# 7/4/:9&#
31">D9J9>&@<@#:%=E/1#%7%>%1(#$"#8:>9:%4/#%</:/0/2#19:@#D9F@&9>&9#8@2@>&@#19&09D@F(#7/290/1#E%#$/>$/>/2%#$9<&@#
$/>#9&92#3&9>91#'%&/=:/</#$/>#'%&%A%<%#D3&#9?091:97@>G#W<>%2A/&%>#$"#D%2/&/1?/#%</:/0#037%&/27%#/&%>&%7/1?%(#
:3F&"09#92&90&@#19:1@#89<&909D9(#:%123&34/1#/&%>&%0%D/#85>75>0%D%#E%#037%>2#752D92@2#J3>&"1&9>@2@#E%#
K@>89:&9>@2@#1"A91&909D9#'5?&%2/>&%>G 

e! )/05&98D32#E%#*%8:c#*989>@0#E%>/0&/&/</2/#7%<%>&%27/>0%1#/?/2#-/2%A>9K:P:9#3D"2#/?/#K/J/1#
8/05&98D32&9>@#E%#*/21%>A97P7%#0%192/1#:%8:&%>#1"&&92@2G 

Örnek Faaliyetler 

Minecraft Köprü Meydan Okuması: 

e! W<>%2A/&%>#-/2%A>9K:P:9#K9>1&@#1IF>5#:5>&%>/#.I>2%</2(#1/>/=(#1%0%>(#858F928/D32;#:989>&9>#E%#
/2=9#%7%>&%>G 

e! ,<@>&@1#79<@&@=@(#09&J%0%#8%?/0/#E%#D9F@89&#$5:52&51#'/$/#K91:I>&%>#7/119:%#9&@2@>G 

e! ZIF>5&%>(#3D"2791/#K9>1&@#D51#E%#'%>/&/0&%>#8/05&%#%7/&%>%1#:%8:#%7/&/>G 
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e! W<>%2A/&%>#$9=9>@8@J&@1&9>@#929&/J#%7%>#E%#'IJ&%0&%>/2%#79D929>91#/D/&%=:/>0%&%>#I2%>/>G 

Tinkercad Mühendislik Tasarımı: 

e! W<>%2A/&%>(#$%&/>&/#056%27/8&/1#F>3$&%0&%>/2/#?IJ0%1#/?/2#:989>&920@=#091/2%#E%D9#9&%:&%>/2#LM#
037%&&%>/#3&"=:">">&9>G 

e! W>2%1&%>#9>98@279(#2%82%&%>/#E%>/0&/#$/>#=%1/&7%#19&7@>9A91#$98/:#$/>#0919>9#8/8:%0/#:989>&9091#

E%D9#0%192/1#$/>#8/8:%07%#%:1/&%=/0%#'/>%2#7/=&/&%>#3&"=:">091#D%>#9&@>G 

e! W<>%2A/&%>#:989>@0&9>@2@#8"29>#E%#037%&&%>/2/2#9>198@2791/#056%27/8&/1#F>%28/F&%>/2/#9?@1&9>G 

e! B>3:3:/F&%>(#7969#K9J&9#"D'"&909&@#:%8:#/?/2#LM#$981@#/&%#D9F@&9$/&/>G 

Minecraft'ta Redstone Mühendisliği: 

e! W<>%2A/&%>(#-/2%A>9K:P@2#N%78:32%#8/8:%0/2/#1"&&929>91#:%0%&#%&%1:>/1#056%27/8&/</#19E>90&9>@2@#
1%=K%7%>&%>G 

e! ]I>%E&%>#9>98@279#%&%1:>/1#91@=@#E%#3:3098D32"#92&9091#/?/2#K3218/D32%&#7%E>%&%>(#3:309:/1#

19F@&9>#E%D9#69::9#092:@1#19F@&9>@#/2=9#%:0%1#D%>#9&@>G 

e! N%78:32%#0%192/</2/2#'%>?%1#752D9#%&%1:>/1#056%27/8&/</#"D'"&909&9>@2@#298@&#8/05&%#
%7%$/&%A%</2/#929&/J#%7/D3>&9>G 

Tinkercad Yapısal Bütünlük Deneyi: 

e! W<>%2A/&%>#K9>1&@#7%8:%1#D9F@&9>@#:989>&9>#E%#8/05&%#%7/&0/=#13="&&9>79#8:9$/&/:%&%>/2/#:%8:#%7%>&%>G 

e! m9>1&@#09&J%0%&%>#E%#'%30%:>/1#75J%2&%0%&%>/2#:989>@079#1"&&92@&098@2@2#%:1/&%>/2/#

19>=@&9=:@>@>&9>G 

e! )32"?&9>#$%&'%&%2/F#8"2"&"D3>(#/D/&%=:/>0%&%>#E%#'%>?%1#752D9#"D'"&909&9>@#:9>:@=@&@>G 

Minecraft'ta Şehir Planlaması ve Altyapı Geliştirme: 

X! W<>%2A/&%>(#D3&&9>(#1IF>5&%>(#%2%>4/#892:>9&&%>/#E%#8"#:%0/2#8/8:%0&%>/#'/$/#:%0%&#9&:D9F@D9#
896/F#/=&%E8%&#$/>#=%6/>#:989>&9>#E%#/2=9#%7%>&%>G 

X! *989>@0&9>@279#85>75>5&%$/&/>&/1(#:>9K/1#91@=@#E%#9A/&#7">"0#69J@>&@1#'/$/#K91:I>&%>/#7/119:%#
9&@>&9>G 

X! )@2@K(#E%>/0&/&/1(#'%>?%1?/&/1#E%#D%2/&/1#:%0%&/27%#K9>1&@#:989>@0&9>@#7%<%>&%27/>/>G 

Ters Mühendislik Zorluğu: 

X! W<>%2A/&%>#'%>?%1#752D9792#$/>#091/2%#E%D9#D9F@#8%?%>#E%#$"2"#-/2%A>9K:#E%D9#
*/21%>A97P79#D%2/7%2#D9>9:09D9#?9&@=@>&9>G 

X! -37%&&%>/2/#3&"=:">09792#I2A%#/=&%E/(#09&J%0%&%>/#E%#:989>@0#85>%A/2/#929&/J#%7%>&%>G 

X! -37%&&%>/2/#:%8:#%::/1:%2#832>9(#056%27/8&%>/2#'%>?%1#752D9#"D'"&909&9>@279#:989>@0&9>@#
298@&#'%&/=:/>7/1&%>/2/#:9>:@=@>&9>G 
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Sonuç 

-/2%A>9K:# E%# */21%>A97# '/$/# >%80/# 3&09D92# E/7%3# 3D"2&9>@2@2# 056%27/8&/1# %</:/0/27%# 1"&&92@&098@(#
19:@&@0(# D9>9:@A@&@1# E%# F>3$&%0# ?IJ0%# $%A%>/&%>/2/# 9>:@>@>G# W<>%2A/&%>%# 056%27/8&/1#F>%28/F&%>/2/#
7%2%0%&%>/# /?/2# %:1/&%=/0&/# $/># F&9:K3>0# 8"29>91(# :989>@0(# :%8:# E%# D/2%&%0%# 85>%?&%>/2/# 7969#
7%>/2&%0%8/2%# 92&9>&9>G# !"# 7/4/:9&# 9>9?&9>(# :%3>/# /&%# "D'"&909# 9>98@2791/# $3=&"<"# 19F9:@># E%# 037%>2#
%</:/0#0%:373&34/&%>/D&%#"D"0&"#"D'"&909&@#$/>#I<>%20%#D91&9=@0@2@#:%=E/1#%7%>G 

 

Bölüm 4: Resmi Olmayan Video Oyunlarıyla Entegre Sanat Dersi 

Genel Bakış 

)*+,-# .!/&/0(#*%123&34/(#-56%27/8&/1(#)929:#E%#-9:%09:/1;#$9<&90@279#8929:#%</:/0/(#D9>9:@A@&@1#E%#
:989>@0#75=52A%8/2/#E">'"&9>C#I<>%2A/&%>/2#9D2@#9279#8929:89&#E%#:%123&34/1#$%A%>/&%>#'%&/=:/>0%&%>/2/#
:%=E/1#%7%>G#!"#$I&50(#*/21%>A97#E%#-/2%A>9K:P@#7/4/:9&#F&9:K3>0&9>#3&9>91#%2:%'>%#%7%>%1#I<>%2A/&%>/2#
8929:89&# :989>@0@(# 7/4/:9&# D9>9:@A@&@<@# E%# 8929:@2# :%123&34/# /&%# 056%27/8&/1:%1/#>3&525# 1%=K%:0%&%>/2%#
3&9291#:92@>G#)929:#7%>8&%>/2%#>%80/#3&09D92#E/7%3#3D"2&9>@#796/&#%7/&%>%1(#I<>%2A/&%>#'%&%2%18%&#8929:#
K3>0&9>@#/&%#7/4/:9&#D%2/&/1#9>98@2791/#$3=&"<"#19F9:92#85>51&%D/A/(#"D'"&909&@#7%2%D/0&%>%#19:@&9$/&/>&%>G 

Amaçlar 

e! W<>%2A/&%>7%#D9>9:@A@&@<@#E%#8929:89&#/K97%D/#:%=E/1#%7/2G 

e! )929:(#:%123&34/#E%#056%27/8&/1#9>98@2791/#1%8/=/0/#1%=K%7/2G 

e! M/4/:9&#9>9?&9>#1"&&929>91#:989>@0#E%#'I>8%&&%=:/>0%#$%A%>/&%>/#'%&/=:/>/2G 

e! )929:89&#D9>9:@0#D3&"D&9#F>3$&%0#?IJ0%D/#E%#%&%=:/>%&#75=52A%D/#:%=E/1#%7/2G 

e! )929&#8929:89&#F>34%&%>7%#/=#$/>&/</#E%#%1/F#?9&@=098@2@#:%=E/1#%7/2G 

e! VD"2#:9$92&@#F&9:K3>0&9>#1"&&929>91#85>51&%D/A/#E%#%:1/&%=/0&/#$/>#I<>%20%#7%2%D/0/#8"2"2G 

Stratejiler 

e! M/4/:9&#6%D1%&(#F>3:3:/F&%0%#E%#:989>@0#75=520%#%'J%>8/J&%>/#/?/2#*/21%>A97P/#1"&&92@2G 

e! -/2%A>9K:P@#LM#$/>#3>:9079#8929&#8929:#%8%>&%>/#3&"=:">091(#:989>&9091#E%#15>9:I>&51#D9F091#

/?/2#1"&&92@2G 

e! W<>%2A/&%>/#$5D51#I&?%1&/#8929&#8929:#F>34%&%>/27%#/=#$/>&/</#D9F09D9#:%=E/1#%7/2G 

e! )929:89&#D9>9:@0&9>@#E%#%:1/&%=/0/#9>:@>091#/?/2#6/19D%#92&9:@0@#"28">&9>@2@#%2:%'>%#%7/2G 

e! )929:89&#19>9>&9>#E%#:%12/1&%>#6911@279#:9>:@=091#/?/2#75=52A%#E%#%&%=:/>/#3:">"0&9>@#%1&%D/2G 

Tinkercad'ın Araçlar ve 

Yöntemleri: 
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e! O%D1%&&%>(#037%&&%>#E%#7/4/:9&#8929:#%8%>&%>/#3&"=:">091#/?/2#"D'"2(#1"&&92@A@#738:"(#:9>9D@A@#
:9$92&@#$/>#LM#037%&&%0%#9>9A@G 

e! W<>%2A/&%>/2#$/?/0(#7%2'%(#8/0%:>/#E%#3>92:@#'/$/#:%0%&#LM#:989>@0#/&1%&%>/2/#1%=K%:0%&%>/2%#
3&9291#:92@>G 

e! W<>%2A/&%>/2#D9>9:@A@#K/1/>&%>/2/#7/4/:9&#K3>09::9#F>3:3:/F&%0%&%>/2/#E%#'I>8%&&%=:/>0%&%>/2/#89<&9>G 

e! M/4/:9&#6%D1%&#:%12/1&%>/#E%#'%30%:>/1#7I25=50&%>&%#7%2%0%&%>/#:%=E/1#%7%>G 

Minecraft: 

e! W<>%2A/&%>%#8929&#8929:#%8%>&%>/#/2=9#%7/F#:989>&909&9>@#/?/2#9?@1#"?&"#$/>#3>:90#8"292#$/>#
8927$3k#E/7%3#3D"2"G 

e! W<>%2A/&%>/#F/18%&#8929:(#6%D1%&&%>#E%#0/09>/#D9F@&9>#D9>9:09D9#:%=E/1#%7%>G 

e! +:1/&%=/0&/#8929:#'9&%>/&%>/#E%#%28:9&98D32&9>@2#3&"=:">"&098@2@#7%8:%1&%>G 

e! M/4/:9&#/2=99:#D3&"D&9#0%1n289&#K9>1@279&@<@#E%#F>3$&%0#?IJ0%D/#9>:@>@>G 

e! `31#3D"2A"&"#03779#/=#$/>&/</#89<&9>#E%#I<>%2A/&%>/2#8929:89&#F>34%&%>#5J%>/27%#$/>&/1:%#

?9&@=098@29#3&9291#:92@>G 

Örnek Faaliyetler 

?"0.&)2+:'@&9.&#'A+),>$+%,6!

e! W<>%2A/&%>(#83D":#:989>@0&9>(#/=&%E8%&#8929:#%8%>&%>/#E%D9#52&5#8929:#%8%>&%>/2/2#:%08/&&%>/27%2#
3&"=92#LM#7/4/:9&#6%D1%&&%>#3&"=:">">&9>G 

e! m9>1&@#731"&9>@(#=%1/&&%>/#E%#7%8%2&%>/#1%=K%7%>%1#D9>9::@1&9>@2@#J%2'/2&%=:/>%$/&/>&%>G 

e! !/:0/=#:989>@0&9>#LM#$981@#/?/2#7@=9#91:9>@&9$/&/>#E%D9#7/4/:9&#F3>:KID7%#8%>'/&%2%$/&/>G 

Minecraft Sanat Galerisi Sergisi: 

e! W<>%2A/&%>(#F/18%&#8929:&9>@2@(#LM#%8%>&%>/2/#E%#7/4/:9&#6%D1%&&%>/2/#8%>'/&%0%1#/?/2#-/2%A>9K:P:9#
8929&#$/>#8929:#'9&%>/8/#:989>&9D@F#/2=9#%7/D3>&9>G 

e! *%09&@#8%>'/&%>#75J%2&%D%$/&/>#E%#>%6$%>&/#:">&9>#E%D9#7/4/:9&#8929:?@#/K97%&%>/#'/$/#%:1/&%=/0&/#
"28">&9>#/?%>%$/&/>&%>G 

e! )32#'9&%>/#91>92&9>@29#8"2"&9$/&/>#E%D9#31"&#'%2%&/27%#8929&#$/>#%:1/2&/1:%#8%>'/&%2%$/&/>G 

Minecraft'ta Piksel Sanatı ve Hikaye Anlatımı: 

e! W<>%2A/&%>(#-/2%A>9K:#/?/27%#$/>#19>91:%>/(#:%09D@#E%D9#6/19D%#"28">"2"#:%08/&#%7%2#F/18%&#8929:#
%8%>&%>/#3&"=:">">&9>G 

e! +8%>&%>/2%#%=&/1#%7%2#1@89#$/>#6/19D%#E%D9#9?@1&909#D9J9>91#'I>8%&#E%#%7%$/#D9>9:@A@&@<@#
$/>$/>/2%#$9<&9>&9>G 
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e! B/18%&#8929:@(#/=$/>&/1?/#$/>#7/4/:9&#7"E9>#>%80/27%#8%>'/&%2%$/&/>#E%D9#7969#$5D51#$/>#3D"2#

752D98@29#%2:%'>%#%7/&%$/&/>G 

İşbirlikçi Sanal Heykel Bahçesi: 

e! W<>%2A/#'>"F&9>@#-/2%A>9K:P:9#:%09&@#$/>#6%D1%&#$96?%8/#:989>&9091#/?/2#$/>&/1:%#?9&@=@>G 

e! O%>#I<>%2A/(#-/2%A>9K:P@2#$&31#:9$92&@#D9F@8@2@#1"&&929>91#8929:89&#K3>0&9>#D9>9:9>91#
$%2J%>8/J#$/>#6%D1%&#8"2"D3>G 

e! m/29&#F>34%8/(#I<>%2A/&%>/2#/&690#E%#:%12/1&%>/2/#:9>:@=:@<@#8929&#$/>#'9&%>/#D5>5D5=527%#
1%=K%7/&%$/&/>G 

STEAM Temalı Dijital Sanat Keşfi: 

e! W<>%2A/&%>(#)*+,-#19E>90&9>@2792#.I>2%</2(#09:%09:/18%&#7%8%2&%>#E%D9#0/09>/#037%&&%>;#
/&690#9&92#8929:#%8%>&%>/#3&"=:">091#/?/2#*/21%>A97#E%#-/2%A>9K:#1"&&92@>&9>G 

e! *%123&34/D/#/?%>%2#8929:89&#$/>#:%12/1#9>9=:@>@D3>#E%#$"2"#7/4/:9&#%8%>&%>/2%#"D'"&9>&9>G 

e! !/>#8@2@K#:9>:@=098@#7%E90#%7%>#E%#8929:#/&%#:%123&34/2/2#037%>2#D9>9:@A@#%2758:>/&%>7%#298@&#
1%8/=:/</#E">'"&92@>G 

Değerlendirme ve Düşünce 

e! "7'B;C=$T,Y&/&.&/&'+F$W<>%2A/&%>#7/4/:9&#8929:#%8%>&%>/2/#$/>#F3>:KID%#7%>&%>#E%#D9>9:@A@#
85>%?&%>/#5J%>/2%#75=525>&%>G 

e! W9'5,$J/&1B+'+/&'+F$W<>%2A/&%>#?9&@=09&9>@2@#8"29>#E%#91>92&9>@29#D9F@A@#'%>/#$/&7/>/0#8"29>G 

e! ^&,4+$@&A&'/&,4+'.&F$W<>%2A/&%>#8929:89&#D3&A"&"1&9>@#5J%>/2%#75=52A%&%>/2/#D9J@D3>(#
J3>&"1&9>@#E%#$9=9>@&9>@#:9>:@=@D3>G 

e! JA+B.&,$@&A&'/&,4+'.&*+F$W<>%:0%2&%>(#I<>%2A/&%>/#D9>9:@A@&@1(#:%12/1#"D'"&909(#F>3$&%0#
?IJ0%#E%#8929:89&#85>%A%#19:@&@0#:%0%&/27%#7%<%>&%27/>/>G 

Sonuç 

*/21%>A97#E%#-/2%A>9K:P@2#8929:#%</:/0/2%#%2:%'>%#%7/&0%8/(#I<>%2A/&%>%#7/4/:9&#3>:9079#8929:89&#/K97%D/#
1%=K%:0%&%>/#/?/2#7/290/1#E%#/&'/#?%1/A/#$/>#D3&#8"29>G#_9>9:@A@&@<@#:%123&34/D&%#69>092&9D9>91#I<>%2A/&%>#
897%A%#8929:89&#D%:%2%1&%>/2/#'%&/=:/>0%1&%#19&09J(#9D2@#J909279#F>3$&%0#?IJ0%(#/=#$/>&/</#E%#7/4/:9&#
31">D9J9>&@1# $%A%>/&%>/2/# 7%# '%&/=:/>/>&%>G# !"# %:1/&%=/0&/# F&9:K3>0&9># 89D%8/27%# 8929:# 7969# %>/=/&%$/&/>(#
85>51&%D/A/#E%#037%>2#752D9D9#7969#"D'"2#69&%#'%&/D3>G 

 

Bölüm 5: Matematik Dersi Resmi Olmayan Video Oyunlarıyla Entegre Ediliyor 

Genel Bakış 

-9:%09:/1# %</:/0/(# I<>%2A/&%>/2# '52&51# D9=90791/# I2%0/2/# 'I>%$/&7/1&%>/# J9092# %2# %:1/&/# 3&">G#
]%&%2%18%&# I<>%:/0# DI2:%0&%>/(# IJ%&&/1&%# '%30%:>/# E%# 0%19289&# 91@&# D5>5:0%# '/$/# 83D":# 132"&9>79#
I<>%2A/&%>/#796/&#%:0%1:%#'%2%&&/1&%#J3>&92@>G#-/2%A>9K:#E%#*/21%>A97#'/$/#7/4/:9&#9>9?&9>@#%2:%'>%#%7%>%1(#
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%</:/0A/&%># 09:%09:/18%&# 19E>90&9>@2# 92&9=@&098@2@# 9>:@>92# 7/290/1# E%# 85>51&%D/A/# $/># I<>%20%#
7%2%D/0/# D9>9:9$/&/>&%>G# !"# F&9:K3>0&9>(# I<>%2A/&%>/2# '%30%:>/1# F>%28/&&%>(# 8/0%:>/# E%# 0%1n289&# 91@&#
D5>5:0%#/&%#"D'"&909&@#$/>#=%1/&7%#%:1/&%=/0%#'/>0%8/2/#89<&9>C#$ID&%A%#83D":#19E>90&9>#7969#830":#E%#
/&'/#?%1/A/#69&%#'%&/>G 

Amaçlar 

e! ]%>?%1#752D9#F>3$&%0&%>/2/#?IJ0%1#/?/2#09:%09:/18%&#19E>90&9>@#"D'"&9091G 

e! +:1/&%=/0&/#7/4/:9&#9>9?&9>#9>9A@&@<@D&9#0%1n289&#91@&#D5>5:0%#E%#'%30%:>/1#75=520%#'%&/=:/>0%1G 

e! -9:%09:/1#:%0%&&/#J3>&"1&9>79#/=#$/>&/</#E%#:91@0#?9&@=098@2@#:%=E/1#%:0%1G 

e! VD"2#:9$92&@#I<>%20%#D3&"D&9#D9>9:@A@&@<@#E%#F>3$&%0#?IJ0%#$%A%>/&%>/2/#'%&/=:/>0%1G 

e! -9:%09:/</#:%123&34/#E%#056%27/8&/1&%#/&/=1/&%27/>%>%1#)*+-#$%A%>/&%>/2/#%2:%'>%#%:0%1G 

Stratejiler 

e! -/2%A>9K:P@#I&?50(#I&?%1&%27/>0%#E%#7I25=50#'/$/#:%0%&#E%#/&%>/#'%30%:>/#19E>90&9>@2@#
I<>%:0%1#/?/2#1"&&92@2G 

e! */21%>A97P@#1"&&929>91#LM#'%30%:>/1#=%1/&&%>/#'I>8%&&%=:/>/F#092/F5&%#%7/2(#09:%09:/18%&#
037%&&%>/#E%#F>%28/F&%>/#F%1/=:/>/2G 

e! a=$/>&/</#E%#%&%=:/>%&#75=520%#'%>%1:/>%2#F>3$&%0#?IJ0%#J3>&"1&9>@2@#"D'"&9D@2G 

e! W<>%2A/&%>/(#$"&'"&9>@2@#E/7%3&9>#E%D9#7/4/:9&#F3>:K3&D3&9>#'/$/#0"&:/0%7D9#K3>09:&9>@#1"&&929>91#
$%&'%&%0%&%>/#E%#8"209&9>@#/?/2#:%=E/1#%7/2G 

e! +:1/&%=/0/#9>:@>091#/?/2#F"92#8/8:%0&%>/(#&/7%>&/1#:9$&3&9>@#E%#>3J%:&%>#'/$/#3D"2&9=:@>09#
"28">&9>@2@#%1&%D/2G 

Minecraft Araçları ve 

Yöntemleri: 

e! ]%30%:>/1#D9F@&9>#/2=9#%7/2#E%#9&92(#69A/0#E%#I&?%1#'/$/#09:%09:/18%&#IJ%&&/1&%>/#1%=K%7/2G 

e! ]%>?%1#752D9#$/29&9>@2@2#I&?%1&/#037%&&%>/#3&"=:">"2#E%#3>92&9>@2@#929&/J#%7/2G 

e! -92:@1#19F@&9>@2@#E%#/1/&/#/=&%0&%>/#1%=K%:0%1#/?/2#>%78:32%#7%E>%&%>/#1"&&92@2G 

e! W<>%2A/&%>/2#'%J/20%8/#E%#132"0&9>@#69>/:9&9098@#'%>%1%2#133>7/29:#75J&%0#%:1/2&/1&%>/#

'%&/=:/>/2G 

Tinkercad: 

e! )/0%:>/(#69A/0#E%#D5J%D#9&92@#'/$/#19E>90&9>@#1%=K%:0%1#/?/2#'%30%:>/1#=%1/&&%>/2#LM#037%&&%>/2/#
3&"=:">"F#092/F5&%#%7/2G 

e! !98/:#'%30%:>/1#=%1/&&%>/#$/>&%=:/>%>%1#19>09=@1#D9F@&9>#:989>&9D@2G 
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e! MI25=50&%>(#?%E/>0%&%>#E%#D928@09&9>#796/&#3&091#5J%>%#7I25=50&%>&%#7%2%D&%>#D9F@2G 

e! -56%27/8&/1#/&1%&%>/2/#1IF>5&%>(#1"&%&%>#E%D9#0%192/1#F9>?9&9>#/2=9#%7%>%1#%2:%'>%#%7/2G 

Örnek Faaliyetler 

1"0&2)+3*'<&($&*)"'=&>3"6!

e! W<>%2A/&%>#-/2%A>9K:P:9#F/>90/:&%>(#15F&%>#E%#7/17I>:'%2#F>/J09&9>#'/$/#'%30%:>/1#D9F@&9>#

:989>&9>&9>G 

e! _9>9::@1&9>@2@2#$3D":&9>@2@(#D5J%D#9&92@2@#E%#69A0/2/#6%89F&9>&9>G 

e! W<>%:0%2&%>(#52&5#$/>#8/0'%2/2#037%&/2/#I&?%1&%27/>0%1#'/$/#'%>?%1#752D9#8%29>D3&9>@#

9:9$/&/D3>G 

Tinkercad 3D Geometri: 

e! W<>%2A/&%>#K9>1&@#'%30%:>/1#=%1/&&%>/2#LM#037%&&%>/2/#3&"=:">">#E%#IJ%&&/1&%>/2/#1%=K%7%>G 

e! Z9>09=@1#D9F@&9>@#92&9091#/?/2#=%1/&&%>/#$/>&%=:/>/F#7%</=:/>0%#7%2%D&%>/#D9F9>&9>G 

e! ]I>%E&%>(#09:%09:/18%&#698898/D%:&%#'%&%A%<%#DI2%&/1#$/>#=%6/>#:989>&909D@#/?%>%$/&/>G 

 

   Ölçeklendirme ve Ölçüm Zorluğu: 

e! W<>%2A/&%>#'%>?%1#752D979#$/>#2%82%D/#8%?%>#E%#73<>"#I&?%</#"D'"&9D9>91#-/2%A>9K:#E%D9#
*/21%>A97P7%#D%2/7%2#D9>9:@>&9>G 

e! -37%&&%>/2/#'%>?%1#752D9#I&?50&%>/D&%#19>=@&9=:@>@>#E%#73<>"&"1&9>@2@#929&/J#%7%>&%>G 

Tinkercad'da Simetri ve Dönüşümler: 

e! W<>%2A/&%>#8/0%:>/1#2%82%&%>#3&"=:">">#E%#7I25=&%>#/&%#D928@09&9>#'/$/#7I25=50&%>/#1%=K%7%>&%>G 

e! ]%30%:>/1#=%1/&&%>7%#"D"0#E%#$%2J%>&/1#'I8:%>%2#037%&&%>#/2=9#%7%$/&/>&%>G 

Minecraft'ta Matematiksel Kaçış Odası: 

e! W<>%2A/&%>/2#/&%>&%0%1#/?/2#09:%09:/1#$"&09A9&9>@2@#?IJ0%&%>/#'%>%1%2#$/>#19?@=#3798@#:989>&9D@2G 

e! l3>&"1&9>#9>98@279#'/J&/#9296:9>&9>@#$"&091#/?/2#7%21&%0&%>/#?IJ0%1(#&9$/>%2:&%>7%#'%J/20%1#/?/2#

9?@&9>#6%89F&9091#E%D9#2%82%&%>/#$"&091#/?/2#133>7/29:#'%30%:>/8/#1"&&92091#D%>#9&9$/&/>G 

Matematiksel Sanat ve Kalıplar: 

e! O%0#-/2%A>9K:#6%0#7%#*/21%>A97P@#1"&&929>91(#I<>%2A/&%>#09:%09:/18%&#1">9&&9>9#"D'"2#
:%88%&&98D32&9>(#K>91:9&&9>#E%D9#09279&9#$%2J%>/#7%8%2&%>#3&"=:">">&9>G 

e! m/$329AA/#7/J/8/(#9&:@2#3>92#E%#09:%09:/18%&#8/0%:>/#'/$/#19E>90&9>@#/2A%&/D3>&9>G 

Değerlendirme ve Düşünce 



++"

                              

                                                                                               

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

 
 22 

e! "'78&$-5U5,/:$@&A&'/&,4+'.&F$W<>%2A/&%>#-/2%A>9K:#E%D9#*/21%>A97#F>34%&%>/2/#09:%09:/18%&#
"D'"&909&9>@2@2#9?@1&909&9>@D&9#$/>&/1:%#8"29>&9>G 

e! W9'5,$@&A&'/&,4+'.&*+F$W<>%2A/&%>#:989>@0&9>@2@#8"29>#E%#8@2@K#9>1979=&9>@29#'%>/#$/&7/>/0#8"29>G 

e! @+8+B5/$"7'B;C=/&'F$W<>%2A/&%>(#I<>%20%#D3&A"&"1&9>@2@#$%&'%&%>C#%1>92#'I>52:5&%>/(#D9J@&@#
D928@09&9>#E%#6%89F&909&9>#796/&G 

e! H=>,/51B:':/.:1$-&*B/&'F$+:1/2&/1&%>#8@>98@279#I<>%2/&%2#19E>90&9>@#F%1/=:/>0%1#/?/2#%:1/&%=/0&/#
Q"/J&%>#E%#0/2/#3D"2&9>#1"&&92@2G 

e! ^&,4+$G&;/&9*+=7,$[D,/D9/&'+F$W<>%2A/&%>/#F>3$&%0#?IJ0%#85>%?&%>/(#19>=@&9=:@1&9>@#J3>&"1&9>#E%#
I<>%27/1&%>/#7%>8&%>#6911@279#D9J09D9#:%=E/1#%7/2G 

Sonuç 

-/2%A>9K:# E%# */21%>A97P@# 09:%09:/1# 7%>8&%>/2%# %2:%'>%# %:0%1(# 83D":# 19E>90&9># /&%# '%>?%1# 752D9#
"D'"&909&9>@# 9>98@2791/# $3=&"<"# 19F9:@D3>G# !"# 7/4/:9&# 9>9?&9>@# 1"&&929>91# %</:/0A/&%># '%30%:>/1#
F>%28/F&%>(# 0%1n289&# 91@&# D5>5:0%# E%# F>3$&%0# ?IJ0%# $%A%>/&%>/# 132"8"279# 7969# 7%>/2# $/># 92&9D@=#
'%&/=:/>%$/&/>&%>G#!"#/&'/#?%1/A/#E%#%:1/&%=/0&/#7%2%D/0&%>#09:%09:/</#897%A%#7969#1%D/K&/#1@&091&9#19&09J(#
9D2@#J909279#I<>%2A/&%>/#'%&%A%1:%1/#)*+-#9&92&9>@29#79#69J@>&9>G#!"#%:1/2&/1&%>/2#/=$/>&/1?/#E%#D9>9:@A@#
73<98@(#I<>%2A/&%>/2#%&%=:/>%&#75=520%(#/&%:/=/0#E%#:91@0#?9&@=098@#'%&/=:/>0%&%>/#/?/2#$/>#3>:90#D9>9:@>H
SUG#D5JD@&#/?/2#:%0%&#$%A%>/&%>7/>G 

SONUÇ 

!5:52&%=:/>/A/# B%79'34/1# ):>9:%4/# .\B);(# 7/8/F&/2&%>9>98@# I<>%20%(#D9>9:@A@&@1# E%# "D'"&909&@# 19:@&@0@#
E">'"&9D92#)*+,-#%</:/0/2%#7I25=:5>5A5#$/>#D91&9=@0@#:%08/&#%7%>G#B>34%#:9$92&@#I<>%20%(#8929:89&#
1%=/K# E%# :%123&34/1# %2:%'>98D32# /&1%&%>/2%# 79D9292# \B)(# I<>%2A/&%>/# SUG# D5JD@&@2# :%0%&# $%A%>/&%>/D&%#
7329:@># E%# 32&9>@# 19>09=@1# '%>?%1# 752D9# J3>&"1&9>@D&9# $9=9# ?@109D9# 69J@>&9>G# !"# ?%>?%E%(# %&%=:/>%&#
75=520%(# /=# $/>&/</# E%# D%2/&/</2# I<>%20%# 85>%A/2/2# 0%>1%J/2%# '/>7/</# $/># %</:/0# 3>:90@# D9>9:@># E%#
I<>%2A/&%>/#F98/K#$/&'/#9&@A@&9>@#D%>/2%#91:/K#F>3$&%0#?IJ5A5&%>#3&09D9#:%=E/1#%7%>G 

\B)P7%2#D9>9>&929>91(#%</:/0A/&%>#'%&%2%18%&#7%>8#8@2@>&9>@2@#9=92#7/290/1#E%#%:1/&/#7%>8&%>#:989>&9D9$/&/>#
E%#)*+,-#7/8/F&/2&%>/2/2#$5:52A5&#$/>#92&9D@=@2@#:%=E/1#%7%$/&/>G#):>9:%4/(#D/2%&%0%&/#E%#D928@:@A@#I<>%20%#
"D'"&909&9>@2@# 7%8:%1&%>C# I<>%2A/&%>/2# 19E>90&9>&9# 7%>/2&%0%8/2%# /&'/&%20%&%>/2/(# K/1/>&%>&%#
7%2%0%&%>/2/#D9F09&9>@2@#E%#D91&9=@0&9>@2@#85>%1&/#'%>/#$/&7/>/0#E%#"D"0#D3&"D&9#'%&/=:/>0%&%>/2/#89<&9>G#
!"#7%2%D/08%&#I<>%20%#85>%A/(#15>%8%&#I&?%1:%#'/7%>%1#7969#7%<%>&/#69&%#'%&%2#79D92@1&@&@1#E%#"D"0#
89<&909#D%:%2%</2/#$%8&%>G 

\B)P2/2# I2%0&/# $/># DI25(# )A>9:A6(# -$&3A1(# -/2%A>9K:# E%# */21%>A97# '/$/# 7/4/:9&# 9>9?&9># /&%# %:1/&%=/0&/#
F&9:K3>0&9>@2# %2:%'>98D32"7">C# $"2&9># 85>51&%D/A/# I<>%20%# 7%2%D/0&%>/# /?/2# '5?&5# 9>9?&9># 3&9>91#
6/J0%:#E%>0%1:%7/>G#!"#:%123&34/&%>(#I<>%2A/&%>/2#'%>?%1#752D9#"D'"&909&9>@2@#D928@:92#F>3$&%0#?IJ0%#
K99&/D%:&%>/2%# 19:@&@>1%2# 6%89F&909&@# 75=520%(# 056%27/8&/1# $%A%>/&%>/# E%# 8929:89&# D9>9:@A@&@1#
'%&/=:/>0%&%>/2/#89<&9>G#WJ%&&/1&%#E/7%3#3D"2&9>@(#)*+,-#%</:/0/#/?/2#%:1/&/#$/>#3>:90#3&9>91#3>:9D9#?@19>C#
I<>%2A/&%>%#03:/E98D32(# 19:@&@0# E%# $/&'/# 91&@0@279# 19&09D@# 9>:@>92# %:1/&%=/0&/(# 3D"2&9=:@>@&0@=# $/>#
D91&9=@0#8"29>G 

W<>%:0%2&%>(#\B)#?%>?%E%8/27%#$%&/>:/&%2#8:>9:%4/&%>(#9>9?&9>#E%#0%:373&34/&%>/#1"&&929>91#897%A%#%</:/0#
8:9279>:&9>@D&9# "D"0&"# 3&091&9# 19&09D@F(# 9D2@# J909279# 0%>91# E%# D%2/&/1# "D927@>92# 7%>8# F&92&9>@#
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3&"=:">9$/&/>&%>G#_9>9:@A@&@<@#:/:/J#9197%0/1#83>'"&909D&9#1"8">8"JA9#69>092&9D92#\B)(#)*+,-#%</:/0/2/2#
:%0%&# K%&8%K%8/2/# F%1/=:/>/D3>H $/&/0(# :%123&34/(# 056%27/8&/1(# 8929:# E%# 09:%09:/</# $5:52&%=%>%1#
$5:52&%=0/=#$/>#I<>%20%#7%2%D/0/G#!"#7/8/F&/2&%>9>98@#D91&9=@0(#I<>%2A/&%>/2#/=#E%#:%123&34/1#'%&/=0%&%>#
/?/2#1%27/&%>/2/#69J@>&9D92#?31#DI2&5#$/>#$%A%>/#8%:/#'%&/=:/>0%&%>/2/#89<&9>G 

\B)P2/2#"D'"&92098@(#)*+,-#%</:/0/2/#D%2/7%2#=%1/&&%27/>0%#F3:928/D%&/2%#896/FC#7969#J%2'/2(#/&'/#?%1/A/#
E%# 92&90&@# $/># I<>%20%# D3&A"&"<"# 8"2"D3>G# M/8/F&/2&%>9>98@# 75=520%D/(# "D'"&909&@# 1%=/K# E%# 7/4/:9&#
31">D9J9>&@<@#:%=E/1#%7%>%1(#$"#8:>9:%4/#%</:/0/2#19:@#D9F@&9>&9#8@2@>&@#19&09D@F(#7/290/1#E%#$/>$/>/2%#$9<&@#
$/>#9&92#3&9>91#'%&/=:/</#$/>#'%&%A%<%#D3&#9?091:97@>G#W<>%2A/&%>#$"#D%2/&/1?/#%</:/0#037%&/27%#/&%>&%7/1?%(#
:3F&"09#92&90&@#19:1@#89<&909D9(#:%123&34/1#/&%>&%0%D/#85>75>0%D%#E%#037%>2#752D92@2#J3>&"1&9>@2@#
E%#K@>89:&9>@2@#1"A91&909D9#'5?&%2/>&%>G#

#

#

#

#

#

#

#
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Avrupa Birliği tarafından ortak finanse edilmektedir. Ancak ifade edilen görüşler ve görüşler yalnızca yazar(lar)a aittir ve mutlaka Avrupa Birliği 
veya Ulusal Ajans'ın görüşlerini yansıtmaz. Ne Avrupa Birliği ne de Ulusal Ajans bunlardan sorumlu tutulamaz.  


