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ΑÃ¿Ã¿¯·Ã· �È»ύ¾·Ã 

¤¿ ¯Ä³¿ ³ÈÇÏ ÇÄ¸½³Ç¿´¿Ç¯»¸»µ ½µ Ç¸¾ ÈÃ¿ÃÇ¯Ä»¿¸ Ç¸Ã �ÈÄÉÃ³Ë»¯Ã �Ã»ÇÄ¿Ã¯Ã. Η Ã³Ä¿ÏÃ³ 
´¸½¿Ã¯µÈÃ¸ µ»φÄ¯·µ» ³Ã¿»¼µ»ÃÇ»»¯ Ç»Ã ³ÃÏÈµ»Ã Ç¿È ÃÈ³³Ä³φ¯³ »³» ¸ �Ã»ÇÄ¿Ã¯ ´µ¾ φ¯Äµ» »³½¯³ 
µÈ»Ï¾¸ ³»³ ¿Ã¿»³´¯Ã¿Çµ ÇÄ¯Ã¸ µ¾´¯ÇµÇ³» ¾³ ³¯¾µ» ÇÉ¾ Ã¼¸Ä¿φ¿Ä»ώ¾ Ã¿È ÃµÄ»¯Ç¿¾Ç³» Ãµ ³ÈÇ¯¾. 
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ΠµÄ»µχÏ½µ¾³ 
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�»Ã³³Ë³¯ ÃÇ¿ �³χµ»Ä¯´»¿ 4 

�Ã³È¿·½έ¾· ΠÄ³³½³Ç»»ÏÇ·Ç³ (AR) ÃÇ·¾ �»Ã³¯´µÈÃ· 4 

¤» µ¯¾³» ¸ AR; 4 

¤ÏÃ¿» �Ã³È¿¸½¯¾¸Ã £Ä³³½³Ç»»ÏÇ¸Ç³Ã (AR) 5 

 φ¯¼¸ Ç¸Ã �Ã³È¿¸½¯¾¸Ã £Ä³³½³Ç»»ÏÇ¸Ç³Ã (AR) ÃÇ¸ �¯»¸Ã¸ 6 
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Μµ¼έÇµÃ ΠµÄ¯ÃÇËÃ·Ã ÃÇ·¾ �»Ã³¯´µÈÃ· STEAM ½µ ΧÄ¯Ã· �Ã³È¿·½έ¾·Ã ΠÄ³³½³Ç»»ÏÇ·Ç³Ã (AR) 10 
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Β»³¼»¿³Ä³φ¯³ 16 
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�»Ã³³Ë³¯ ÃÇ¿ �³χµ»Ä¯´»¿ 

¤¿ �³Çµ»Ä¯´»¿ �Ã³È¿¸½¯¾¸Ã £Ä³³½³Ç»»ÏÇ¸Ç³Ã (AR) ³Ã¿Çµ¼µ¯ ¯¾³¾ ¿¼¿»¼¸ÄÉ½¯¾¿ ¿´¸³Ï ³»³ Ç¸¾ 
µ¾ÃÉ½¯ÇÉÃ¸ Ç¸Ã ÇµÇ¾¿¼¿³¯³Ã �Ã³È¿¸½¯¾¸Ã £Ä³³½³Ç»»ÏÇ¸Ç³Ã ÃÇ¿ µ»Ã³»´µÈÇ»»Ï ÃµÄ»³¯¼¼¿¾. ¤¿ 
µ³Çµ»Ä¯´»¿ µ¿µÄµÈ¾¯ Ç³ ¿φ¯¼¸ Ç¸Ã ÇÄ¯Ã¸Ã Ç¸Ã AR ÃÇ¸¾ µ¾¯ÃÇÈÃ¸ Ç¸Ã ½³»¸Ã»³»¯Ã µ½Ãµ»Ä¯³Ã »³» ÃÇ¸¾ 
»³¼¼»¯Ä³µ»³ Ç¸Ã ´¸½»¿ÈÄ³»»ÏÇ¸Ç³Ã »³» Ç¸Ã »³»¾¿Ç¿½¯³Ã ÃÇ¸¾ Ç¯¿¸. £³Ä¿ÈÃ»¯·¿¾Ç³» Ç³ ³³Ã»»¯ 
ÃÇ¿»Çµ¯³ Ç¸Ã ÇµÇ¾¿¼¿³¯³Ã AR, ÃÈ½ÃµÄ»¼³½³³¾¿½¯¾¿È Ç¿È ¿Ä»Ã½¿Ï Ç¸Ã, ÇÉ¾ ÇÏÃÉ¾ Ç¸Ã »³» ÇÉ¾ 
Ã¼µ¿¾µ»Ç¸½¯ÇÉ¾ Ã¿È ÃÄ¿Ãφ¯Äµ» Ãµ ½³»¸Ã»³»¯ ÃµÄ»³¯¼¼¿¾Ç³. �ÃÇ»¯·¿È½µ »´»³¯ÇµÄ³ ÃÇ¸ ÃÏ¾´µÃ¸ 
Ç¸Ã AR ½µ Ç¸¾ µ»Ã³¯´µÈÃ¸ STEAM. 

¤¿ µ³Çµ»Ä¯´»¿ ÃµÄ»¼³½³¯¾µ» µÃ¯Ã¸Ã ¯¿» ´»³φ¿ÄµÇ»»¯ Ãµ¾¯Ä»³ Ã¿È ½Ã¿Ä¿Ï¾ ¾³ ³¿»¿Ã¿»¸»¿Ï¾ ÃÇ¿ 
£Ç¯´»¿ �Ä¯Ã¸Ã Ã¿È ÃµÄ»¼³½³¯¾µÇ³» ÃÇ¿¾  ´¸³Ï STEAMinSDGs, Ã³Ä¯Ç¿¾Ç³Ã ÃÇ¿ÈÃ µ»Ã³»´µÈÇ»»¿ÏÃ 
¯Ç¿»½¿ È¼»»Ï ÃÄ¿Ã ÇÄ¯Ã¸ »³»ώÃ »³» ¯½Ã¾µÈÃ¸ ³»³ Ç¸ ´¸½»¿ÈÄ³¯³ ÃÄ¿Ã³Ä½¿Ã½¯¾É¾ Ãµ¾³Ä¯É¾ Ã¿È 
³¾Ç³Ã¿»Ä¯¾¿¾Ç³» ÃÇ»Ã ³¾¯³»µÃ Ç¸Ã Ç¯¿¸Ã Ç¿ÈÃ. �Ã»Ã¼¯¿¾, ÃÄ¿Ãφ¯Ä¿È½µ ÃÇÄ³Ç¸³»»¯Ã È¼¿Ã¿¯¸Ã¸Ã ³»³ 
Ç¿¾ ÃÇµ´»³Ã½Ï ¯Ä³É¾ AR ÃÇ¸¾ Ç¯¿¸, ³¾Ç»½µÇÉÃ¯·¿¾Ç³Ã ÇµÇ¾»»¯Ã ÃÄ¿»¼¯Ãµ»Ã »³» ÃµÄ»¿Ä»Ã½¿ÏÃ, »³»ώÃ 
»³» ½µ»Ï´¿ÈÃ ³¿»¿¼Ï³¸Ã¸Ã Ç¿È ³¾Ç¯»ÇÈÃ¿È Ç¸Ã AR ÃÇ³ ½³»¸Ã»³»¯ ³Ã¿Çµ¼¯Ã½³Ç³. ¤¯¼¿Ã, Ç¿ 
µ³Çµ»Ä¯´»¿ Ã³Ä¯Çµ» ½»³ µÃ»¼µ³½¯¾¸ ÃÈ¼¼¿³¯ ÃÏÄÉ¾ »³» µÄ³³¼µ¯É¾ ³»³ Ç¸¾ µ¾ÃÉ½¯ÇÉÃ¸ Ç¸Ã AR, ώÃÇµ 
¾³ ÈÃ¿ÃÇ¸Ä¯¿µ» Ç¿ÈÃ µ»Ã³»´µÈÇ»»¿ÏÃ ÃÇ¸ ³¯¼Ç»ÃÇ¸ ³¿»¿Ã¿¯¸Ã¸ Ç¸Ã ÇµÇ¾¿¼¿³¯³Ã ÃÇ¸¾ µ»Ã³»´µÈÇ»»¯ 
Ç¿ÈÃ ÃÄ³»Ç»»¯. 

 

�Ã³È¿·½έ¾· ΠÄ³³½³Ç»»ÏÇ·Ç³ (AR) ÃÇ·¾ �»Ã³¯´µÈÃ· 

¤» µ¯¾³» · AR; 

Η �Ã³È¿¸½¯¾¸ £Ä³³½³Ç»»ÏÇ¸Ç³ (AR) ½µÇ³½¿Äφώ¾µ» Ç¿¾ ÇÄÏÃ¿ ½µ Ç¿¾ ¿Ã¿¯¿ ³¼¼¸¼µÃ»´Ä¿Ï½µ ½µ Ç¿¾ 
φÈÃ»»Ï »ÏÃ½¿, µ½Ã¼¿ÈÇ¯·¿¾Ç¯Ã Ç¿¾ ½µ È¸φ»³»¯ ´¸½»¿ÈÄ³¸½¯¾µÃ ³»Ã»¸Ç¸Ä»³»¯Ã µÃµ¾´ÏÃµ»Ã. Η 
µÃ¯´Ä³Ã¯ Ç¸Ã µ»Çµ¯¾µÇ³» Ãµ Ã¿¼¼¿ÏÃ Ç¿½µ¯Ã, ÏÃÉÃ ¸ µ»Ã³¯´µÈÃ¸, ¸ ÈÈÇ³³É³¯³, ¸ »³ÇÄ»»¯, ¸ 
³»¿½¸Ç³¾¯³ »³» ¿ Ç¿ÈÄ»Ã½ÏÃ, ½µÇ³¿Ï ¯¼¼É¾. ªÃÇÏÃ¿, ¿» µ»´»»¿¯ Ç¿È ÇώÄ¿È ÈÃ¿ÃÇ¸Ä¯·¿È¾ ÏÇ» ½Ï¼»Ã 
³ÄÇ¯·¿È½µ ¾³ ³¾³»³¼ÏÃÇ¿È½µ Ç»Ã ´È¾³ÇÏÇ¸Ç¯Ã Ç¸Ã, ÃÄ¿³¼¯Ã¿¾Ç³Ã ¯¾³ ½¯¼¼¿¾ ÃÇ¿ ¿Ã¿¯¿ ¿» 
µφ³Ä½¿³¯Ã AR »³ µ¯¾³» Ã»¿ ÃÄ¿¸³½¯¾µÃ, ¿»»¿¾¿½»»¯ ÃÄ¿Ã»Ç¯Ã »³» ÃÄ¿Ã³¯Ã»½µÃ (Qiao et al., 2019). 

�Ã»Ã¼¯¿¾, ¿ Ç¿½¯³Ã Ç¸Ã µ»Ã³¯´µÈÃ¸Ã ¯Çµ» ¯´¸ µÃÉφµ¼¸»µ¯ ³ÃÏ Ç¸¾ µ¾ÃÉ½¯ÇÉÃ¸ Ç¸Ã AR. �µ Ç¸¾ 
µÃ»ÇÈÇ¸½¯¾¸ µφ³Ä½¿³¯ Ç¸Ã Ãµ ´»¯φ¿Ä³ µÃ¯Ãµ´³ »³» ³¾ÉÃÇ»»¯ ³¾Ç»»µ¯½µ¾³, ¸ AR ³¾³´µ»»¾ÏµÇ³» ÉÃ 
¯¾³ »ÃÇÈÄÏ µÄ³³¼µ¯¿, ÃÄ¿Ãφ¯Ä¿¾Ç³Ã Ã¿¼¼³Ã¼¯ Ã¼µ¿¾µ»Ç¯½³Ç³ ÃÇ¿ÈÃ ½³»¸Ç¯Ã (Garzón & Acevedo, 

2019). 

Η AR µ¿ÈÃ¸ÄµÇµ¯ Ã¿¼¼¿ÏÃ Ã»¿Ã¿ÏÃ, »ÈÄ¯ÉÃ ÃÄ¿Ãφ¯Ä¿¾Ç³Ã ¯¾³¾ µ½³È»»ÃÇ»»Ï ÇÄÏÃ¿ ³ÃÏ»Ç¸Ã¸Ã 
³¾ώÃµÉ¾ »³» Ã¼¸Ä¿φ¿Ä»ώ¾ Ãµ µ»Ã³»´µÈÇ»»¯ ÃµÄ»³¯¼¼¿¾Ç³. £µ ³¾Ç¯»µÃ¸ ½µ Ç¸¾ �»»¿¾»»¯ 
£Ä³³½³Ç»»ÏÇ¸Ç³ (VR), ¸ AR ´»³»Ä¯¾µÇ³» ³»³ Ç»Ã µ¼¯Ç»ÃÇµÃ ³Ã³»Ç¯Ãµ»Ã Ãµ È¼»»Ï µ¿¿Ã¼»Ã½Ï, 
»³»»ÃÇώ¾Ç³Ã Ç¸¾ ÃÄ¿Ã³¯Ã»½¸ Ãµ µÈÄÏ »¿»¾Ï. Έ¾³ Ã¸½³¾Ç»»Ï Ã¿Ã¿ÃÇÏ 73% ÇÉ¾ µφ¯³É¾ ´»³»¯Ç¿È¾ 
smartphone, ³µ³¿¾ÏÃ Ã¿È µÃ»ÇÄ¯Ãµ» Ç¸ ÇÄ¯Ã¸ Ç¸Ã AR (Lenhart, 2015). �³Ç¯ ÃÈ¾¯Ãµ»³, ¸ ÇµÇ¾¿¼¿³¯³ 
³ÈÇ¯ ¯Çµ» »´»³¯ÇµÄ³ ½µ³¯¼µÃ ÃÄ¿¿ÃÇ»»¯Ã, µ»´»»¯ ÏÇ³¾ ÃÈ¾´È¯·µÇ³» ½µ ¯¾ÇÈÃ¿ È¼»»Ï, ÏÃÉÃ ÃÇ¿¼»»¯ 
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³»³¼¯³ ½µ µ»»Ï¾µÃ µ¾µÄ³¿Ã¿»¸½¯¾µÃ ½¯ÃÉ AR, Ã¿È «·É¾Ç³¾µÏ¿È¾» ÃÇ»Ã ¿»Ï¾µÃ ÇÉ¾ ÇÄ¸ÃÇώ¾, 
µ¾»ÃÇÏ¿¾Ç³Ã Ç¸¾ ³¼¼¸¼µÃ¯´Ä³Ã¸ »³» Ç¸¾ µ»Ã ³¯»¿Ã µ¿µÄµÏ¾¸Ã¸. 

 

¤ύÃ¿» �Ã³È¿·½έ¾·Ã ΠÄ³³½³Ç»»ÏÇ·Ç³Ã (AR) 

Η �Ã³È¿¸½¯¾¸ £Ä³³½³Ç»»ÏÇ¸Ç³ (AR) ½Ã¿Äµ¯ ¾³ »³Ç¸³¿Ä»¿Ã¿»¸»µ¯ Ãµ ´»¯φ¿Ä¿ÈÃ ÇÏÃ¿ÈÃ, ³¾¯¼¿³³ ½µ 
Ç¿¾ ÇÄÏÃ¿ ½µ Ç¿¾ ¿Ã¿¯¿ µ¾»ÃÇÏµ» Ç¸¾ ³¾Ç¯¼¸È¸ Ç¸Ã ÃÄ³³½³Ç»»ÏÇ¸Ç³Ã ³ÃÏ Ç¿¾ ÇÄ¯ÃÇ¸ »³» Ç¸¾ 
ÇµÇ¾¿¼¿³¯³ Ã¿È ÇÄ¸Ã»½¿Ã¿»µ¯Ç³» ³»³ ³ÈÇ¯ Ç¸¾ µ¾¯ÃÇÈÃ¸. �µÄ»»¿¯ ÃÈ¾¸»»Ã½¯¾¿» ÇÏÃ¿» 
Ã³Ä¿ÈÃ»¯·¿¾Ç³» Ã³Ä³»¯ÇÉ: 

AR ½µ ´µ¯»ÇµÃ (Marker-based AR): �¾ÉÃÇÏ »³» ÉÃ AR ½µ ³¾³³¾ώÄ»Ã¸ µ»»Ï¾³Ã, ³ÈÇÏÃ ¿ ÇÏÃ¿Ã 
ÇÄ¸Ã»½¿Ã¿»µ¯ ¿ÃÇ»»¿ÏÃ ´µ¯»ÇµÃ, ÏÃÉÃ QR »É´»»¿ÏÃ ¯ µ»´»»¯ ÃÇ¯´»³, ³»³ ¾³ µ¾µÄ³¿Ã¿»¯Ãµ» µ½Ãµ»Ä¯µÃ 
AR. �Ç³¾ ¸ »¯½µÄ³ Ç¸Ã ÃÈÃ»µÈ¯Ã ³¾³³¾ÉÄ¯Ãµ» Ç¿¾ ´µ¯»Ç¸, ÃÄ¿³¯¼¼µ» È¸φ»³»Ï ÃµÄ»µÇÏ½µ¾¿ µÃ¯¾É 
Ãµ ³ÈÇÏ¾. 

 

Ε»»Ï¾³ 1 Π³Ä³´µ¯³½³Ç³ µÃ³È¿·½έ¾·Ã ÃÄ³³½³Ç»»ÏÇ·Ç³Ã ½µ χÄ¯Ã· ´µ»»Çώ¾ (marker-based) (source: 

https://tinyurl.com/289gaov6) 

 

AR χËÄ¯Ã ´µ¯»ÇµÃ (Markerless AR): �¾ÉÃÇÏ »³» ÉÃ AR ³³Ã»Ã½¯¾¿ Ãµ Ç¿Ã¿»µÃ¯³ ¯ »¯Ã¸, ³ÈÇÏÃ ¿ ÇÏÃ¿Ã 
´µ¾ ³Ã³»Çµ¯ Ç¸ ÇÄ¯Ã¸ ÃÈ³»µ»Ä»½¯¾É¾ ´µ»»Çώ¾. �¾Ç¯»µÇ³, ÇÄ¸Ã»½¿Ã¿»µ¯ Ç¿ GPS Ç¸Ã ÃÈÃ»µÈ¯Ã, Ç¿ 
µÃ»Ç³ÇÈ¾Ã»Ï½µÇÄ¿, Ç¿ ³ÈÄ¿Ã»ÏÃ»¿ »³» ¯¼¼¿ÈÃ ³»Ã»¸Ç¯ÄµÃ ³»³ ¾³ ÃÄ¿Ã´»¿Ä¯Ãµ» Ç¸ »¯Ã¸ »³» Ç¿¾ 
ÃÄ¿Ã³¾³Ç¿¼»Ã½Ï Ç¿È ÇÄ¯ÃÇ¸ »³» ¾³ ÃÄ¿³¯¼¼µ» Ç¿ È¸φ»³»Ï ÃµÄ»µÇÏ½µ¾¿ ³¾¯¼¿³³. Έ¾³ ´¸½¿φ»¼¯Ã 
Ã³Ä¯´µ»³½³ AR ÇÉÄ¯Ã ´µ¯»ÇµÃ µ¯¾³» Ç¿ Ã³»Ç¾¯´» Pokémon Go. 
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 Ε»»Ï¾³ 2: Π³Ä¯´µ»³½³ ΕÃ³È¿·½έ¾·Ã ΠÄ³³½³Ç»»ÏÇ·Ç³Ã ³³Ã»Ã½έ¾·Ã Ãµ Τ¿Ã¿»µÃ¯³ (source: t.ly/xI4Fb) 

 

Projection-based AR: In this type, AR content is projected onto real-world surfaces, such as walls or 

tables, using projectors. The content interacts with the physical environment and can be manipulated 

or controlled through gestures or other input methods. 

 

Ε»»Ï¾³ 3: Π³Ä³´µ¯³½³Ç³ ΠÄ¿³³¼¼Ï½µ¾·Ã ΕÃ³È¿·½έ¾·Ã ΠÄ³³½³Ç»»ÏÇ·Ç³Ã (Projected AR) (source: 

https://tinyurl.com/289gaov6) 

 

Οφέ¼· Ç·Ã �Ã³È¿·½έ¾·Ã ΠÄ³³½³Ç»»ÏÇ·Ç³Ã (AR) ÃÇ· Μ¯»·Ã· 

Η ³È¿³¾Ï½µ¾¸ ÇÄ¯Ã¸ Ç¸Ã �Ã³È¿¸½¯¾¸Ã £Ä³³½³Ç»»ÏÇ¸Ç³Ã (AR) Ãµ µ»Ã³»´µÈÇ»»¯ ÃµÄ»³¯¼¼¿¾Ç³ ¯Çµ» 
¿´¸³¯Ãµ» Ãµ µ¾Ç³Ç»»Ï ÃÄ¿³¼¸½³Ç»Ã½Ï ³ÏÄÉ ³ÃÏ Ç³ µ»Ã³»´µÈÇ»»¯ Ç¸Ã Ã¼µ¿¾µ»Ç¯½³Ç³. Η AR ½Ã¿Äµ¯ 
¾³ µ¾»ÃÇÏÃµ» Ç¸¾ µ½Ãµ»Ä¯³ ½¯»¸Ã¸Ã ÇÉ¾ ½³»¸Çώ¾, ÃÄ¿Ãφ¯Ä¿¾Ç³Ã ÃÈ½Ã¼¸ÄÉ½³Ç»»¯Ã Ã¼¸Ä¿φ¿Ä¯µÃ 
»³» »¯¾¿¾Ç³Ã Ã»¿ »³Ç³¾¿¸Ç¯Ã ÃÏ¾»µÇµÃ ¯¾¾¿»µÃ.  » µφ³Ä½¿³¯Ã AR ÇÄ¸Ã»½¿Ã¿»¿Ï¾Ç³» ÃÈÇ¾¯ ³»³ ¾³ 
ÇÄ³³¯¿¿È¾ Ç¸¾ ÃÄ¿Ã¿Ç¯ ÇÉ¾ ½³»¸Çώ¾ (Huang, Chen & Chou, 2016) »³» ¾³ ´»µÈ»¿¼Ï¾¿È¾ Ç¸¾ 
»³Ç³¾Ï¸Ã¸ ´ÏÃ»¿¼É¾ »µ½¯ÇÉ¾ (Sırakaya & Alsancak Sırakaya, 2022). 
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�¯ÃÉ Ç¸Ã AR, ¿» ½³»¸Ç¯Ã ½Ã¿Ä¿Ï¾ ¾³ ³¾³ÃÇÏ¿¿È¾ ´µ¿»ÏÇ¸ÇµÃ Ã¿È µ¯¾³» ´ÏÃ»¿¼¿ ¾³ »³¼¼»µÄ³¸»¿Ï¾ 
Ãµ ¯¼¼³ ÇµÇ¾¿¼¿³»»¯ ÃµÄ»³¯¼¼¿¾Ç³ ½¯»¸Ã¸Ã (Squire & Jan, 2007), ÏÃÉÃ: 

i. £ÄÏÃ³³Ã¸ Ãµ ´»³»Ã»¸Ç»»¯ »³Ç³¾Ï¸Ã¸ φÈÃ»»ώ¾ ³ÄÇώ¾ ½¯ÃÉ ÇÉ¾ ´È¾³Ç¿Ç¯ÇÉ¾ Ç¸Ã AR 

(Hornecker, 2012). 

ii. �¾»ÃÇÈ½¯¾¸ ³¾ÉÃÇ»»¯ µ½Ã¼¿»¯ »³» »¯¾¸ÇÄ¿ (Cheng, 2017), »³»ώÃ »³» ³µ¼Ç»ώÃµ»Ã ÃÇ¸ ÇÉÄ»»¯ 
Ã»¯È¸ (Martín-Gutiérrez et al., 2010). 

iii. �µÇ»»¯ µÃ¯´Ä³Ã¸ ÃÇ¸ ÃÈ¾µÄ³³Ç»»¯ ½¯»¸Ã¸ (Alhumaidan et al., 2018). 

iv. �Ã¼¿Ã¿»¸½¯¾¸ ³Ãµ»»Ï¾»Ã¸ ³φ¸Ä¸½¯¾É¾ µ¾¾¿»ώ¾ (Arvanitis et al., 2009). 

v. �¾»ÃÇÈ½¯¾¸ ½³»¸Ã»³»¯ µ½Ãµ»Ä¯³ Ã¿È µÃ¸Äµ¯·µ» ¿ÈÃ»³ÃÇ»»¯ Ç³ ½³»¸Ã»³»¯ ³Ã¿Çµ¼¯Ã½³Ç³ 
(Weng et al., 2019). 

£Ç¸¾ ¿ÈÃ¯³, ¸ »»³¾ÏÇ¸Ç³ Ç¸Ã AR ¾³ µ½Ã¼¿ÈÇ¯·µ» Ç¿ Ã³Ä³´¿Ã»³»Ï ½³»¸Ã»³»Ï È¼»»Ï ½µ ´»³´Ä³ÃÇ»»Ï 
È¸φ»³»Ï ÃµÄ»µÇÏ½µ¾¿ ³¾¿¯³µ» ¾¯¿ÈÃ ´ÄÏ½¿ÈÃ ³»³ µ¾µÄ³¯ ÃÈ½½µÇ¿Ç¯ »³» µ¿µÄµÏ¾¸Ã¸. �µ Ç¿ ¾³ 
³Ã¼¿Ã¿»µ¯ ÃµÄ¯Ã¼¿»µÃ ¯¾¾¿»µÃ »³» ¾³ µ¾»ÃÇÏµ» Ç»Ã ÃÈ¾µÄ³³Ç»»¯Ã ½³»¸Ã»³»¯Ã µ½Ãµ»Ä¯µÃ, ¸ AR 

µ½Ã¼¿ÈÇ¯·µ» Ç¸ ½³»¸Ã»³»¯ ´»³´»»³Ã¯³ »³» µ¾»ÃÇÏµ» Ç¸¾ ³»³´¸½³Ë»¯ µÃ¯´¿Ã¸. �µ¾ ³¾³´»³½¿Äφώ¾µ» 
½Ï¾¿ Ç¸¾ ³¾Ç¯¼¸È¸ »³» Ç¸¾ ³¼¼¸¼µÃ¯´Ä³Ã¸ ÇÉ¾ ½³»¸Çώ¾ ½µ Ç¸¾ ÃÄ³³½³Ç»»ÏÇ¸Ç³, ³¼¼¯ Ç¿ÈÃ 
µ¾´È¾³½ώ¾µ» ώÃÇµ ¾³ ³¾³ÃÇÏ¿¿È¾ ¿ÈÃ»ώ´µ»Ã ´µ¿»ÏÇ¸ÇµÃ. Η µ¾ÃÉ½¯ÇÉÃ¯ Ç¸Ã ÃÇ»Ã Ã³»´³³É³»»¯Ã 
ÃÄ³»Ç»»¯Ã Ã³Ä¿ÈÃ»¯·µ» Ã¸½³¾Ç»»¯Ã ÃÄ¿¿ÃÇ»»¯Ã ³»³ ½»³ Ã»¿ µ¼»ÈÃÇ»»¯, µ½³È»»ÃÇ»»¯ »³» 
³Ã¿Çµ¼µÃ½³Ç»»¯ ½³»¸Ã»³»¯ µ½Ãµ»Ä¯³. 

 

ΧÄ¯Ã· Ç·Ã �Ã³È¿·½έ¾·Ã ΠÄ³³½³Ç»»ÏÇ·Ç³Ã (AR) ÃÇ·¾ 
�»Ã³¯´µÈÃ· STEAM 

STEAM 

Η µ»Ã³¯´µÈÃ¸ STEAM ³¾Ç»ÃÄ¿ÃÉÃµÏµ» ½»³ ´»µÃ»ÃÇ¸½¿¾»»¯ ÃÄ¿Ã¯³³»Ã¸ ÃÇ¸ ´»´³Ã»³¼¯³, Ã¿È 
ÃµÄ»¼³½³¯¾µ» ´»¯φ¿Ä¿ÈÃ Ç¿½µ¯Ã ÏÃÉÃ ¿» φÈÃ»»¯Ã µÃ»ÃÇ¯½µÃ, ¸ ÇµÇ¾¿¼¿³¯³, ¸ ½¸Ç³¾»»¯, ¿» Ç¯Ç¾µÃ »³» 
Ç³ ½³»¸½³Ç»»¯. £Ä¿µÄÇÏ½µ¾¸ ³ÃÏ Ç»Ã ³³Ã»»¯Ã ³ÄÇ¯Ã Ç¸Ã µ»Ã³¯´µÈÃ¸Ã STEM, ¸ ¿Ã¿¯³ ³¾Ç»½µÇώÃ»·µ 
Ç»Ã µÃ»ÃÇ¯½µÃ ÉÃ µ¾»³¯¿ ÃÏ¾¿¼¿ »³» ÏÇ» ÉÃ ¿µÇÉÄ»ÃÇ¯Ã Ãµ»»³ÄÇ¯µÃ, ¸ STEAM ÃÄ¿Ã»¯Çµ» Ç»Ã Ç¯Ç¾µÃ ÃÇ¿ 
Ã¼³¯Ã»Ï Ç¸Ã ³»³ ¾³ ÃÄ¿É»¯Ãµ» ½»³ ´»³ÃÈ¾´µ´µ½¯¾¸ »³» ¿¼¿»¼¸ÄÉ½¯¾¸ ½³»¸Ã»³»¯ µ½Ãµ»Ä¯³ 
(Meletiou-Mavrotheris, 2019). 

Η µ¾ÃÉ½¯ÇÉÃ¸ ÇÉ¾ µÃ»ÃÇ¸½ώ¾ »³» ÇÉ¾ ÇµÇ¾ώ¾ µ¯¾³» ³Ã³Ä³¯Ç¸Ç¸ ³»³ Ç¸¾ »³¼¼»¯Ä³µ»³ ³È»µ¾Ç»»¯Ã 
´¸½»¿ÈÄ³»»ÏÇ¸Ç³Ã »³» »³»¾¿Ç¿½¯³Ã. �¾»³ÄÄÏ¾¿¾Ç³Ã Ç¿ÈÃ ½³»¸Ç¯Ã ¾³ Ã»¯φÇ¿¾Ç³» ÃÈÃÇ¸½³Ç»»¯ »³» ¾³ 
ÃÈ¾´È¯·¿È¾ Ç»Ã »´¯µÃ µÃ»ÃÇ¸½Ï¾É¾, ÇµÇ¾¿¼Ï³É¾ »³» »³¼¼»ÇµÇ¾ώ¾ ¯ ÃÇµ´»³ÃÇώ¾, ¯¾³ µ¾»³¯¿ STEAM 

ÃÄÏ³Ä³½½³ ÃÃ¿È´ώ¾ ´»µÈ»¿¼Ï¾µ» Ç¸¾ ³¾¯ÃÇÈ¿¸ ¿¼»ÃÇ»»ώ¾ ´µ¿»¿Ç¯ÇÉ¾ »³» ÃÄ¿¯³µ» Ç¸¾ µÈÄ¸½³Ç»»¯ 
Ã»¯È¸ (Kim, 2012). 
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AR ÃÇ·¾ �»Ã³¯´µÈÃ· STEAM 

Η �Ã³È¿¸½¯¾¸ £Ä³³½³Ç»»ÏÇ¸Ç³ (AR) ¯Çµ» Ç¸ ´È¾³ÇÏÇ¸Ç³ ¾³ µ¾»ÃÇÏÃµ» Ç¸¾ µ»Ã³¯´µÈÃ¸ STEAM ½µ 
µÃ¯»µ¾ÇÄ¿ Ç¸ ´Ä¯Ã¸, µ¾´È¾³½ώ¾¿¾Ç³Ã Ç¸ ½³»¸Ç¿»µ¾ÇÄ»»¯ ÃÄ¿Ã¯³³»Ã¸ »³» ³¿¸»ώ¾Ç³Ã Ç¿ÈÃ ½³»¸Ç¯Ã 
¾³ ³Ã¿»Ç¯Ã¿È¾ µÃ»ÃÇ¸½¿¾»»¯ ³¾ώÃ¸ »³» ¾³ »³Ç³¾¿¯Ã¿È¾ ³Ã¿Çµ¼µÃ½³Ç»»¯ ³³Ã»»¯Ã ¯¾¾¿»µÃ (Kim, 

2012). 

Έ¾³ ½¯»¸½³ STEAM ÃÄ¯Ãµ» ¾³ µ½Ã¼¯»µ» µ¾µÄ³¯ Ç¿ÈÃ ½³»¸Ç¯Ã Ãµ ÃÄ³»Ç»»¯Ã »³Ç³ÃÇ¯Ãµ»Ã, 
ÃÄ¿»µ»½¯¾¿È ¾³ ´»µ³µ¯Äµ» Ç¸¾ ÃµÄ»¯Ä³µ»¯ Ç¿ÈÃ (Zeid et al., 2014). �ÈÇ¯ Ç³ ½³»¯½³Ç³ ³Ã³»Ç¿Ï¾ 
½µ»Ï´¿ÈÃ ´»´³Ã»³¼¯³Ã Ã¿È ¾³ »³»¸¼ώ¾¿È¾ ³Ã¿Çµ¼µÃ½³Ç»»¯ Ç¿ÈÃ ½³»¸Ç¯Ã »³» ¾³ µ¾»ÃÇÏ¿È¾ Ç¸¾ 
³¾¯ÃÇÈ¿¸ ³³Ã»»ώ¾ ´µ¿»¿Ç¯ÇÉ¾ »³» »»³¾¿Ç¯ÇÉ¾ Ã¿È µ¯¾³» »Ä¯Ã»½µÃ ³»³ ÃÇ³´»¿´Ä¿½¯³ ÃÇ¿ÈÃ Ç¿½µ¯Ã 
STEAM. 

�Ç³¾ ³¾³φµÄÏ½³ÃÇµ ÃÇ¸ ÇÄ¯Ã¸ Ç¸Ã ÇµÇ¾¿¼¿³¯³Ã AR ÃÇ¸¾ µ»Ã³¯´µÈÃ¸ STEAM, µ¾¾¿¿Ï½µ Ç¸¾ 
µφ³Ä½¿³¯ Ç¸Ã ÃÇ³ ³¾ÉÃÇ»»¯ ³¾Ç»»µ¯½µ¾³ ÇÉ¾ µ¿¯Ã Ç¿½¯É¾: 

• �Ã»ÃÇ¯½µÃ (Science): �»¿¼¿³¯³, ¨¸½µ¯³, §ÈÃ»»¯, £µÄ»³³¼¼¿¾Ç»»¯ �Ã»ÃÇ¯½¸, �µÉµÃ»ÃÇ¯½µÃ, 
�ÃÇÄ¿¾¿½¯³ ».¯. 

• ¤µχ¾¿¼¿³¯³ (Technology): £¼¸Ä¿φ¿Ä»»¯, ¤µÇ¾¿¼¿³¯µÃ £¼¸Ä¿φ¿Ä¯³Ã, �¸Ç³¾»»¯ �¿³»Ã½»»¿Ï 
».¯. 

• Μ·χ³¾»»¯ (Engineering): �¸Ç³¾¿¼¿³¯³, £¿¼»Ç»»¯ �¸Ç³¾»»¯, Η¼µ»ÇÄ¿¼¿³¯³, �µÄ¿¾³ÈÃ¸³»»¯, 
¨¸½»»¯ �¸Ç³¾»»¯ ».¯. 

• ¤έχ¾µÃ (Art): �»»³ÃÇ»»¯Ã ¤¯Ç¾µÃ, £³Ä³ÃÇ³Ç»»¯Ã ¤¯Ç¾µÃ, ©¸φ»³»¯Ã ¤¯Ç¾µÃ, �Ä³φ»ÃÇ»»¯, 
§ÉÇ¿³Ä³φ¯³ ».¯. 

• Μ³»·½³Ç»»¯ (Mathematics): �¼³µ³Ä³, �µÉ½µÇÄ¯³, �¾¯¼ÈÃ¸, £Ç³Ç»ÃÇ»»¯, ¤Ä»³É¾¿½µÇÄ¯³ ».¯. 

 

ΠÄ¿»¼¯Ãµ»Ã ÃÇ·¾ �φ³Ä½¿³¯ Ç·Ã �Ã³È¿·½έ¾·Ã ΠÄ³³½³Ç»»ÏÇ·Ç³Ã (AR) ÃÇ·¾ 
�»Ã³¯´µÈÃ· STEM 

Η µ¾ÃÉ½¯ÇÉÃ¸ Ç¸Ã �Ã³È¿¸½¯¾¸Ã £Ä³³½³Ç»»ÏÇ¸Ç³Ã (AR) ÃÇ¸¾ µ»Ã³¯´µÈÃ¸ STEM Ã³Ä¿ÈÃ»¯·µ» ³Ä»µÇ¯Ã 
ÃÄ¿»¼¯Ãµ»Ã Ç»Ã ¿Ã¿¯µÃ ÃÄ¯Ãµ» ¾³ ³¾Ç»½µÇÉÃ¯Ã¿È¾ ¿» µ»Ã³»´µÈÇ»»¿¯ »³» Ç³ µ»Ã³»´µÈÇ»»¯ »´ÄÏ½³Ç³, 
ÃÄ¿»µ»½¯¾¿È ¾³ ´»³Ãφ³¼¯Ã¿È¾ Ç¸¾ µÃ»ÇÈÇ¯ È»¿»¯Ç¸Ã¸ »³» ³¿»¿Ã¿¯¸Ã¯ Ç¸Ã. 

¤µχ¾»»¯ ¥Ã¿´¿½¯: �¯³ ³ÃÏ Ç»Ã »ÏÄ»µÃ ÃÄ¿»¼¯Ãµ»Ã µ¯¾³» ¸ ´¸½»¿ÈÄ³¯³ Ç¸Ã ³Ã³Ä³¯Ç¸Ç¸Ã ÇµÇ¾»»¯Ã 
ÈÃ¿´¿½¯Ã ³»³ Ç¸¾ ÈÃ¿ÃÇ¯Ä»¿¸ ÇÉ¾ µφ³Ä½¿³ώ¾ AR ÃÇ¿¾ µ»Ã³»´µÈÇ»»Ï ÇώÄ¿. �ÈÇÏ ÃµÄ»¼³½³¯¾µ» Ç¸¾ 
µ¿³Ãφ¯¼»Ã¸ ÃÄÏÃ³³Ã¸Ã Ãµ »³Ç¯¼¼¸¼µÃ ÃÈÃ»µÈ¯Ã, ÏÃÉÃ smartphones, tablets ¯ ³È³¼»¯ AR, »³»ώÃ 
»³» ³¿»ÏÃ»ÃÇ¸ ÃÏ¾´µÃ¸ ÃÇ¿ ´»³´¯»ÇÈ¿ »³» µÃ³Ä»¯ ÈÃ¿¼¿³»ÃÇ»»¯ »ÃÇÏ ³»³ Ç¸¾ ¿½³¼¯ ¼µ»Ç¿ÈÄ³¯³ Ç¿È 
¼¿³»Ã½»»¿Ï. 

�»³ Ã¸½³¾Ç»»¯ ÃÄÏ»¼¸Ã¸ ³Ã¿Çµ¼µ¯ µÃ¯Ã¸Ã ¿ ÃµÄ»¿Ä»Ã½ÏÃ ÃÇ¸ ÇÄ¯Ã¸ »»¾¸Çώ¾ Ç¸¼µφώ¾É¾ ÃÇ¿ 
ÃÇ¿¼µ¯¿. £µ ¿Ä»Ã½¯¾µÃ ÇώÄµÃ »ÃÇÏ¿È¾ ³ÈÃÇ¸Ä¯Ã Ã¿¼»Ç»»¯Ã Ã¿È ³Ã³³¿ÄµÏ¿È¾ Ç¸ ÇÄ¯Ã¸ ÃÄ¿ÃÉÃ»»ώ¾ 
»»¾¸Çώ¾ ÃÈÃ»µÈώ¾ »³Ç¯ Ç¸ ´»¯Ä»µ»³ Ç¸Ã ´»´³Ã»³¼¯³Ã, ¼Ï³É ³¾¸ÃÈÇ»ώ¾ ³»³ ÃµÄ»ÃÃ³Ã½¿ÏÃ, 
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Ã³Äµ½³¿¼¯Ã ¯ ³»³Ç¯¼¼¸¼¸ ÇÄ¯Ã¸. £µ ³ÈÇ¯ Ç¸¾ ÃµÄ¯ÃÇÉÃ¸, ¿» ½³»¸Ç¯Ã ½Ã¿Ä¿Ï¾ ¾³ È¼¿Ã¿»¯Ã¿È¾ Ç»Ã 
´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ ÃÇ¿ ÃÃ¯Ç» »³» ¾³ µÃÉφµ¼¸»¿Ï¾ ³ÃÏ Ç¸ ÇÄ¯Ã¸ Ç¸Ã AR. 

�Ã»½ÏÄφËÃ· �»Ã³»´µÈÇ»»Ï¾ »³» �Ã³³³µ¼½³Ç»»¯ Α¾¯ÃÇÈ¿·: Η µ¾ÃÉ½¯ÇÉÃ¸ Ç¸Ã AR ÃÇ¿ ³¾³¼ÈÇ»»Ï 
ÃÄÏ³Ä³½½³ STEAM ³Ã³»Çµ¯ ³ÃÏ Ç¿ÈÃ µ»Ã³»´µÈÇ»»¿ÏÃ ¾³ ³Ã¿»Ç¯Ã¿È¾ ¾¯µÃ ´µ¿»ÏÇ¸ÇµÃ »³» ³¾ώÃµ»Ã 
ÃÇµÇ»»¯ ½µ Ç¸¾ ÇµÇ¾¿¼¿³¯³ »³» Ç»Ã µ»Ã³»´µÈÇ»»¯Ã Ç¸Ã µφ³Ä½¿³¯Ã. Η Ã³Ä¿Ç¯ ¿¼¿»¼¸ÄÉ½¯¾¸Ã 
µÃ»½ÏÄφÉÃ¸Ã »³» µÈ»³»Ä»ώ¾ µÃ³³³µ¼½³Ç»»¯Ã ³¾¯ÃÇÈ¿¸Ã µ¯¾³» ³Ã³Ä³¯Ç¸Ç¸ ³»³ Ç¸¾ ¿»»¿´Ï½¸Ã¸ 
µ½Ã»ÃÇ¿ÃÏ¾¸Ã »³» »»³¾ÏÇ¸Ç³Ã ÇÉ¾ µ»Ã³»´µÈÇ»»ώ¾ ÃÇ¸ ÇÄ¯Ã¸ Ç¸Ã AR ÃÇ¸¾ Ç¯¿¸.  » ½µ¼¯ÇµÃ ÃµÄ¯ÃÇÉÃ¸Ã 
»³» Ç³ Ãµ¾¯Ä»³ Ã¿È ÃµÄ»¼³½³¯¾¿¾Ç³» Ãµ ³ÈÇÏ Ç¿ µ³Çµ»Ä¯´»¿ ¯Ç¿È¾ ÃÇµ´»³ÃÇµ¯ ³»³ ¾³ ³Ã¿Çµ¼¯Ã¿È¾ 
Ã¸³¯ ¯½Ã¾µÈÃ¸Ã ³»³ µ»Ã³»´µÈÇ»»¿ÏÃ Ã¿È µÃ»»È½¿Ï¾ ¾³ ´¸½»¿ÈÄ³¯Ã¿È¾ Ç³ ´»»¯ Ç¿ÈÃ Ã³Ä³´µ¯³½³Ç³. 

�È»È³Ä¯½½»Ã· ½µ Ç¿ Α¾³¼ÈÇ»»Ï ΠÄÏ³Ä³½½³: Η µ¿³Ãφ¯¼»Ã¸ ÏÇ» ¿» ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ ½µ AR µ¯¾³» 
ÃÈ½³³Ç¯Ã ½µ Ç³ Èφ»ÃÇ¯½µ¾³ ÃÄÏÇÈÃ³ Ç¿È ³¾³¼ÈÇ»»¿Ï ÃÄ¿³Ä¯½½³Ç¿Ã »³» Ç¿ÈÃ ½³»¸Ã»³»¿ÏÃ ÃÇÏÇ¿ÈÃ 
½Ã¿Äµ¯ ¾³ µ¯¾³» ÃÄÏ»¼¸Ã¸.  » µ»Ã³»´µÈÇ»»¿¯ ÇÄµ»¯·µÇ³» ¾³ µ¾ÃÉ½³Çώ¾¿È¾ ÃÄ¿Ãµ»Ç»»¯ Ç»Ã µ½Ãµ»Ä¯µÃ 
AR ÃÇ³ ÃÇ¯´»³ ½³»¯½³Ç¿Ã, ´»³Ç¸Äώ¾Ç³Ã Ç¸ ÃÈ¾¿Ç¯ ½µ Ç¿ÈÃ ÃÄ¿»³»¿Ä»Ã½¯¾¿ÈÃ µ»Ã³»´µÈÇ»»¿ÏÃ 
ÃÇÏÇ¿ÈÃ »³» ´µ¯»ÇµÃ µÃ¯´¿Ã¸Ã.  » ½µ¼¯ÇµÃ ÃµÄ¯ÃÇÉÃ¸Ã »³» Ç³ Ãµ¾¯Ä»³ ³ÈÇ¿Ï Ç¿È µ³Çµ»Ä»´¯¿È ¯Ç¿È¾ 
ÃÇµ´»³ÃÇµ¯ µ»´»»¯ ώÃÇµ ¾³ ÃÈ½Ã¼¸Äώ¾¿È¾ Ç¿ÈÃ ½³»¸Ã»³»¿ÏÃ ÃÇÏÇ¿ÈÃ ÇÉ¾ £Çµ´¯É¾ �Ä¯Ã¸Ã Ã¿È 
Ã³Ä¿ÈÃ»¯·¿¾Ç³» ÃÇ¿¾  ´¸³Ï, µ¿ÈÃ¸ÄµÇώ¾Ç³Ã µ»Ã³»´µÈÇ»»¿ÏÃ ½µ ³³Ã»»¯Ã È¸φ»³»¯Ã ´µ¿»ÏÇ¸ÇµÃ »³» 
´»µÈ»¿¼Ï¾¿¾Ç³Ã Ç¸¾ ¿½³¼¯ µ¾ÃÉ½¯ÇÉÃ¯ Ç¿ÈÃ ÃÇ¸¾ µ»Ã³»´µÈÇ»»¯ ÃÄ¯¿¸. 

Α¾¯ÃÇÈ¿· ΠµÄ»µχ¿½έ¾¿È: Η ´¸½»¿ÈÄ³¯³ Ã¿»¿Ç»»¿Ï ÃµÄ»µÇ¿½¯¾¿È AR Ã¿È ¾³ µ¯¾³» µ¼»ÈÃÇ»»Ï, 
´»³´Ä³ÃÇ»»Ï »³» Ã³»´³³É³»»¯ ¿Ä»Ï ³Ã³»Çµ¯ Ã¸½³¾Ç»»Ï ÇÄÏ¾¿, µ¿µ»´¯»µÈÃ¸ »³» ÃÏÄ¿ÈÃ.  » 
µ»Ã³»´µÈÇ»»¿¯ ½Ã¿Äµ¯ ¾³ ³¾Ç»½µÇÉÃ¯Ã¿È¾ ÃÄ¿»¼¯Ãµ»Ã ÉÃ ÃÄ¿Ã Ç¸ ´¸½»¿ÈÄ³¯³ ¯ Ç¸¾ µÏÄµÃ¸ 
»³Ç¯¼¼¸¼¿È ÃµÄ»µÇ¿½¯¾¿È AR Ã¿È ¾³ ÈÃ¿ÃÇ¸Ä¯·µ» ³Ã¿Çµ¼µÃ½³Ç»»¯ Ç¸ ½¯»¸Ã¸ ÇÉ¾ ½³»¸Çώ¾ Ãµ 
´»³φ¿ÄµÇ»»¯ ³¾ÉÃÇ»»¯ ³¾Ç»»µ¯½µ¾³ STEM »³» Ãµ ´»¯φ¿Ä³ µÃ¯Ãµ´³ µ»Ã³¯´µÈÃ¸Ã. 
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Μµ¼έÇµÃ ΠµÄ¯ÃÇËÃ·Ã ÃÇ·¾ �»Ã³¯´µÈÃ· STEAM ½µ ΧÄ¯Ã· 
�Ã³È¿·½έ¾·Ã ΠÄ³³½³Ç»»ÏÇ·Ç³Ã (AR) 

¤¿ ¯Ä³¿ STEAMinSDGs ³¾Ç»½µÇÉÃ¯·µ» ³ÈÇ¯Ã Ç»Ã ÃÄ¿»¼¯Ãµ»Ã ´¸½»¿ÈÄ³ώ¾Ç³Ã µ»Ã³»´µÈÇ»»Ï È¼»»Ï Ã¿È 
µ¾ÃÉ½³Çώ¾µ» Ç¸¾ �Ã³È¿¸½¯¾¸ £Ä³³½³Ç»»ÏÇ¸Ç³ (AR) ÃÇ¸¾ µ»Ã³¯´µÈÃ¸ STEM. Έ¿» ½¿¾³´»»¯ Ãµ¾¯Ä»³ 
¯Ç¿È¾ ³¾³ÃÇÈÇ»µ¯ »³» ÃÇµ´»³ÃÇµ¯ ³»³ ¾³ ÃÈ½ÃµÄ»¼¸φ»¿Ï¾ ÃÇ³ £Ç¯´»³ �Ä¯Ã¸Ã Ã¿È Ã³Ä¿ÈÃ»¯·¿¾Ç³» 
ÃÇ¿¾  ´¸³Ï STEAMinSDGs. �ÈÇ¯ Ç³ Ãµ¾¯Ä»³ Ã³Ä¯Ç¿È¾ ÃÇ¿ÈÃ µ»Ã³»´µÈÇ»»¿ÏÃ ¯Ç¿»½¿ È¼»»Ï ³»³ Ç³ 
½³»¯½³Ç¯ Ç¿ÈÃ, µ¾ώ Ç³ÈÇÏÇÄ¿¾³ Ç¿ÈÃ µ½Ã¾¯¿È¾ ¾³ ´¸½»¿ÈÄ³¯Ã¿È¾ Ç³ ´»»¯ Ç¿ÈÃ ÃÄ¿Ã³Ä½¿Ã½¯¾³ 
Ãµ¾¯Ä»³, ÃÏ½φÉ¾³ ½µ Ç»Ã ³¾¯³»µÃ Ç¸Ã Ç¯¿¸Ã Ç¿ÈÃ. �¯»µ Ãµ¾¯Ä»¿ ÃµÄ»¼³½³¯¾µ» ¼µÃÇ¿½µÄ¯ ÃµÄ»³Ä³φ¯ 
´Ä³ÃÇ¸Ä»ÏÇ¸Ç³Ã, ÃÄ¿Çµ»¾Ï½µ¾¿ φÏ¼¼¿ ½µ¼¯Ç¸Ã ÃµÄ¯ÃÇÉÃ¸Ã »³» µ¾¸½µÄÉÇ»»Ï φÏ¼¼¿ ³»³ Ç¸¾ 
ÈÃ¿ÃÇ¯Ä»¿¸ Ç¸Ã µφ³Ä½¿³¯Ã. 

£µ¾¯Ä»¿ 1. Η¼µ»ÇÄ¿¾»»¯ �ÃÏ³¼¸Ç³: «¤¿ ¤³¿¯´» µ¾ÏÃ Smartphone» 

£µ¾¯Ä»¿ 2. �»ώÃ»½¸ �Ï´³: �Ã¿ÃÏ¾»µÃ¸ ¤¿ÏÇÉ¾ 

£µ¾¯Ä»¿ 3. £¼µÈÃÇÏÇ¸Ç³: �³ �Ã»Ã¼¯µ»&; 

£µ¾¯Ä»¿ 4. �»ώÃ»½¿ ©É½¯ 

£µ¾¯Ä»¿ 5. �¿¿»»¿¾Ï½¸Ã¸ �µÄ¿Ï: �¯»µ £Ç³³Ï¾³ �µÇÄ¯µ» 

£µ¾¯Ä»¿ 6. £»¿ £Ä¯Ã»¾µÃ £Ï¼µ»Ã, £»¿ §ÉÇµ»¾Ï �¯¼¼¿¾: �³»¾¿Ç¿½¯³ ÃÇ¿ÈÃ �ÃÇ»»¿ÏÃ ¨ώÄ¿ÈÃ ³»³ Ç¸ 
�»ÉÃ»½ÏÇ¸Ç³ 
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£ÇÄ³Ç·³»»έÃ ¥¼¿Ã¿¯·Ã·Ã 

£χµ´»³Ã½ÏÃ ΈÄ³Ë¾ �Ã³È¿·½έ¾·Ã ΠÄ³³½³Ç»»ÏÇ·Ç³Ã (AR) ÃÇ·¾ ¤¯¿· 

  ÃÇµ´»³Ã½ÏÃ ´Ä³ÃÇ¸Ä»¿Ç¯ÇÉ¾ ½µ �Ã³È¿¸½¯¾¸ £Ä³³½³Ç»»ÏÇ¸Ç³ (AR) ÃÇ¸¾ Ç¯¿¸ ³Ã³»Çµ¯ ÃÄ¿Ãµ»Ç»»¯ 
µ¿¯Ç³Ã¸ ´»³φÏÄÉ¾ Ã³Ä³³Ï¾ÇÉ¾, ÃÄ¿»µ»½¯¾¿È ¾³ ´»³Ãφ³¼»ÃÇµ¯ ¸ µÃ»ÇÈÇ¯Ã µ¾ÃÉ½¯ÇÉÃ¯ Ç¿ÈÃ »³» ¸ 
¿ÈÃ»³ÃÇ»»¯ ½³»¸Ã»³»¯ µ½Ãµ»Ä¯³ ³»³ Ç¿ÈÃ ½³»¸Ç¯Ã. £³Ä³»¯ÇÉ Ã³Ä¿ÈÃ»¯·¿¾Ç³» ³³Ã»»¯ ³¯½³Ç³ Ã¿È 
½Ã¿Ä¿Ï¾ ¾³ ¼¸φ»¿Ï¾ ÈÃÏÈ¸ »³Ç¯ Ç¿¾ ÃÇµ´»³Ã½Ï µ»Ã³»´µÈÇ»»ώ¾ ´Ä³ÃÇ¸Ä»¿Ç¯ÇÉ¾ ½µ AR: 

Β¯½³ 1: Κ³»¿Ä»Ã½ÏÃ Μ³»·Ã»³»Ï¾ £ÇÏχË¾ 

�µ»»¾¯ÃÇµ ¿Ä¯·¿¾Ç³Ã ½µ Ã³φ¯¾µ»³ Ç¿ÈÃ ½³»¸Ã»³»¿ÏÃ ÃÇÏÇ¿ÈÃ »³» Ç³ ³¾³½µ¾Ï½µ¾³ ³Ã¿Çµ¼¯Ã½³Ç³ 
Ã¿È »¯¼µÇµ ¾³ µÃ»ÇÏÇµÇµ ½¯ÃÉ Ç¿È ¯Ä³¿È AR. £»µφÇµ¯Çµ Ç³ ÃÄÏÇÈÃ³ ÃµÄ»µÇ¿½¯¾¿È, Ç»Ã ´µ¿»ÏÇ¸ÇµÃ 
»³» Ç»Ã ¯¾¾¿»µÃ Ã¿È µÃ»»È½µ¯Çµ ¾³ ½¯»¿È¾ »³» ¾³ »³Ç³»Ç¯Ã¿È¾ ¿» ½³»¸Ç¯Ã. 

 

Β¯½³ 2: �Ã»¼¿³¯ Κ³Ç¯¼¼·¼¿È ΠµÄ»µχ¿½έ¾¿È 

�Ã»¼¯¿Çµ ÃµÄ»µÇÏ½µ¾¿ AR Ã¿È µÈ»È³Ä³½½¯·µÇ³» ½µ Ç¿ÈÃ ½³»¸Ã»³»¿ÏÃ Ã³Ã ÃÇÏÇ¿ÈÃ »³» Ç¿ ³¾³¼ÈÇ»»Ï 
ÃÄÏ³Ä³½½³. �ÈÇÏ ½Ã¿Äµ¯ ¾³ ÃµÄ»¼³½³¯¾µ» »»¾¿Ï½µ¾³ ³Ä³φ»»¯, ÃÄ¿Ã¿½¿»ώÃµ»Ã ¯ ´»³´Ä³ÃÇ»»¯Ã 
µ½Ãµ»Ä¯µÃ ÃÇµÇ»»¯Ã ½µ Ç¿ ´»´³»Ç»»Ï ³¾Ç»»µ¯½µ¾¿. 

 

Β¯½³ 3: �Ã»¼¿³¯ Κ³Ç¯¼¼·¼Ë¾ �Ä³³¼µ¯Ë¾ AR 

�Ã»¼¯¿Çµ µÄ³³¼µ¯³ »³» Ã¼³ÇφÏÄ½µÃ AR Ã¿È µ¯¾³» φ»¼»»¯Ã ÃÄ¿Ã Ç¿¾ ÇÄ¯ÃÇ¸ »³» »³Ç¯¼¼¸¼µÃ ³»³ Ç¸¾ 
¸¼»»¯³ »³» Ç¿ µÃ¯Ãµ´¿ ´µ¿»¿Ç¯ÇÉ¾ ÇÉ¾ ½³»¸Çώ¾ Ã³Ã. �¯³µÇµ ÈÃÏÈ¸ Ã³Ä³½¯ÇÄ¿ÈÃ ÏÃÉÃ ¸ µÈ»¿¼¯³ 
ÇÄ¯Ã¸Ã, ¸ ÃÈ½³³ÇÏÇ¸Ç³ ½µ Ç»Ã ÃÈÃ»µÈ¯Ã »³» ¸ ´»³»µÃ»½ÏÇ¸Ç³ µ»Ã³»´µÈÇ»»ώ¾ ¼µ»Ç¿ÈÄ³»ώ¾. 

 

Β¯½³ 4: £χµ´»³Ã½ÏÃ �¼»ÈÃÇ»»Ï¾ �Ä³ÃÇ·Ä»¿Ç¯ÇË¾ 

�¾³ÃÇÏ¿Çµ µ¼»ÈÃÇ»»¯Ã »³» ´»³´Ä³ÃÇ»»¯Ã ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ Ã¿È ³¿»¿Ã¿»¿Ï¾ Ç¸¾ ÇµÇ¾¿¼¿³¯³ AR ³»³ Ç¸¾ 
µ¾¯ÃÇÈÃ¸ Ç¸Ã ½¯»¸Ã¸Ã. �ÈÇÏ ½Ã¿Äµ¯ ¾³ ÃµÄ»¼³½³¯¾µ» ´»³´Ä³ÃÇ»»¯ »¿È¯·, ³¯¾Çµ¿, ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ 
µÃ¯¼ÈÃ¸Ã ÃÄ¿³¼¸½¯ÇÉ¾ ».¯. 

 

Β¯½³ 5: £χµ´»³Ã½ÏÃ ¥¼¿Ã¿¯·Ã·Ã 

�³»¿Ä¯ÃÇµ Ç¿ ÃώÃ »³» ÃÏÇµ »³ È¼¿Ã¿»¸»µ¯ Ç¿ ¯Ä³¿ AR ÃÇ¸¾ Ç¯¿¸. £»µφÇµ¯Çµ ÃÄ³»Ç»»¯ ·¸Ç¯½³Ç³ 
ÏÃÉÃ ¸ ´»³»µÃ»½ÏÇ¸Ç³ ÃÈÃ»µÈώ¾, ¸ ÃÏ¾´µÃ¸ ÃÇ¿ ´»³´¯»ÇÈ¿ »³» ¸ ´»³ÄÄÏ»½»Ã¸ Ç¸Ã Ç¯¿¸Ã, ώÃÇµ ¾³ 
´»³Ãφ³¼¯ÃµÇµ ½»³ ¿½³¼¯ µ½Ãµ»Ä¯³ ³»³ Ç¿ÈÃ ½³»¸Ç¯Ã. 

 

Β¯½³ 6: Π³Ä¿χ¯ ¥Ã¿ÃÇ¯Ä»¿·Ã 

£Ä¿Ãφ¯ÄµÇµ Ã³φµ¯Ã ¿´¸³¯µÃ »³» »³»¿´¯³¸Ã¸ ÃÇ¿ÈÃ ½³»¸Ç¯Ã ³»³ Ç¸ ÇÄ¯Ã¸ Ç¸Ã ÇµÇ¾¿¼¿³¯³Ã AR »³» 
Ç¸¾ ¿¼¿»¼¯ÄÉÃ¸ ÇÉ¾ ´Ä³ÃÇ¸Ä»¿Ç¯ÇÉ¾. �ώÃÇµ µÈ»³»Ä¯µÃ ³»³ µ¿¯Ã»¸Ã¸ »³» µÃ¯¼ÈÃ¸ ÃÄ¿³¼¸½¯ÇÉ¾, 
ώÃÇµ ¿» ½³»¸Ç¯Ã ¾³ µ¿¿»»µ»É»¿Ï¾ ½µ Ç¸¾ ÇµÇ¾¿¼¿³¯³. 

 

Β¯½³ 7: Α¿»¿¼Ï³·Ã· Μ³»·Ã»³»Ï¾ ΑÃ¿Çµ¼µÃ½¯ÇË¾ 

�¾³ÃÇÏ¿Çµ ½µ»Ï´¿ÈÃ ³¿»¿¼Ï³¸Ã¸Ã ³»³ ¾³ ½µÇÄ¯ÃµÇµ Ç³ ½³»¸Ã»³»¯ ³Ã¿Çµ¼¯Ã½³Ç³ ÇÉ¾ ½³»¸Çώ¾ »³» 
Ç¸¾ ³Ã¿Çµ¼µÃ½³Ç»»ÏÇ¸Ç³ Ç¿È ¯Ä³¿È AR. �ÈÇÏ ½Ã¿Äµ¯ ¾³ ÃµÄ»¼³½³¯¾µ» ÃÄ¿- »³» ½µÇ³-³¿»¿¼¿³¯Ãµ»Ã, 
´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ ³³Ã»Ã½¯¾µÃ ÃÇ¸¾ ³ÃÏ´¿Ã¸ ¯ ³¾³ÃÇ¿Ç³Ã½¿ÏÃ ÇÉ¾ ½³»¸Çώ¾ Ã¯¾É ÃÇ¸ ½³»¸Ã»³»¯ 
µ½Ãµ»Ä¯³. 

 

Β¯½³ 8: Α¾³ÃÇ¿χ³Ã½ÏÃ »³» Βµ¼Ç¯ËÃ· 

�µÇ¯ Ç¸¾ È¼¿Ã¿¯¸Ã¸ Ç¿È ¯Ä³¿È AR, ³φ»µÄώÃÇµ ÇÄÏ¾¿ ³»³ ¾³ ³¾³¼¿³»ÃÇµ¯Çµ Ç» ¼µ»Ç¿ÏÄ³¸Ãµ »³¼¯ 
»³» Ç» »³ ½Ã¿Ä¿ÏÃµ ¾³ ³µ¼Ç»É»µ¯. £È¼¼¯¿Çµ ³¾³ÇÄ¿φ¿´ÏÇ¸Ã¸ ³ÃÏ Ç¿ÈÃ ½³»¸Ç¯Ã »³» Ç¿ÈÃ 
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ÃÈ¾³´¯¼φ¿ÈÃ Ã³Ã, ώÃÇµ ¾³ µ½Ã¼¿ÈÇ¯ÃµÇµ »³» ¾³ ³µ¼Ç»ώÃµÇµ ½µ¼¼¿¾Ç»»¯Ã µφ³Ä½¿³¯Ã Ç¸Ã 
ÇµÇ¾¿¼¿³¯³Ã AR ÃÇ¸¾ Ç¯¿¸. 

 

 

Α¾Ç»½µÇÏÃ»Ã· ¤µχ¾»»Ï¾ ΠÄ¿»¼¯ÃµË¾ »³» ΠµÄ»¿Ä»Ã½Ï¾ 

Η ³¾Ç»½µÇώÃ»Ã¸ ÇµÇ¾»»ώ¾ ÃÄ¿»¼¯ÃµÉ¾ »³» ÃµÄ»¿Ä»Ã½ώ¾ µ¯¾³» »³»¿Ä»ÃÇ»»¯Ã Ã¸½³Ã¯³Ã »³Ç¯ Ç¸¾ 
µ¾ÃÉ½¯ÇÉÃ¸ Ç¸Ã �Ã³È¿¸½¯¾¸Ã £Ä³³½³Ç»»ÏÇ¸Ç³Ã (AR) ÃÇ¸¾ µ»Ã³¯´µÈÃ¸. £³ÄÏ¼¿ Ã¿È ̧  AR ÃÄ¿Ãφ¯Äµ» 
ÇµÄ¯ÃÇ»µÃ ´È¾³ÇÏÇ¸ÇµÃ ³»³ Ç¸¾ µ¾¯ÃÇÈÃ¸ Ç¸Ã ½³»¸Ã»³»¯Ã µ½Ãµ»Ä¯³Ã, ¸ µφ³Ä½¿³¯ Ç¸Ã ½Ã¿Äµ¯ ¾³ 
Ã³Äµ½Ã¿´»ÃÇµ¯ ³ÃÏ ´»¯φ¿Ä³ ÇµÇ¾»»¯ µ½ÃÏ´»³ Ã¿È ¿» µ»Ã³»´µÈÇ»»¿¯ »³» Ç³ µ»Ã³»´µÈÇ»»¯ »´ÄÏ½³Ç³ 
»³¼¿Ï¾Ç³» ¾³ ´»³Çµ»Ä»ÃÇ¿Ï¾ ³Ã¿Çµ¼µÃ½³Ç»»¯. 

�¯³ ³ÃÏ Ç»Ã Ã¸½³¾Ç»»ÏÇµÄµÃ ÇµÇ¾»»¯Ã ÃÄ¿»¼¯Ãµ»Ã µ¯¾³» ¸ µ¿³Ãφ¯¼»Ã¸ ÃÄÏÃ³³Ã¸Ã ÃÇ¸¾ ³Ã³Ä³¯Ç¸Ç¸ 
È¼»»¿ÇµÇ¾»»¯ ÈÃ¿´¿½¯ ³»³ Ç¸¾ ÈÃ¿ÃÇ¯Ä»¿¸ ÇÉ¾ µφ³Ä½¿³ώ¾ AR Ãµ µ»Ã³»´µÈÇ»»¯ ÃµÄ»³¯¼¼¿¾Ç³. �ÈÇÏ 
ÃµÄ»¼³½³¯¾µ» Ç¸¾ Ã³Ä¿Ç¯ ÃÇ¿ÈÃ ½³»¸Ç¯Ã ÃÈ½³³Çώ¾ ÃÈÃ»µÈώ¾, ÏÃÉÃ smartphones ¯ tablets, »³»ώÃ 
»³» Ç¸¾ ³¿»ÏÃ»ÃÇ¸ ÃÏ¾´µÃ¸ ÃÇ¿ ́ »³´¯»ÇÈ¿ »³» Ç¸¾ µÃ³Ä»¯ ÈÃ¿¼¿³»ÃÇ»»¯ »ÃÇÏ ³»³ Ç¸¾ ¿½³¼¯ ¼µ»Ç¿ÈÄ³¯³ 
Ç¿È ¼¿³»Ã½»»¿Ï AR. Η ³¾Ç»½µÇώÃ»Ã¸ ·¸Ç¸½¯ÇÉ¾ Ã¿È ÃÇµÇ¯·¿¾Ç³» ½µ Ç¸ ÃÈ½³³ÇÏÇ¸Ç³ ÃÈÃ»µÈώ¾, Ç¸ 
ÃÈ¾´µÃ»½ÏÇ¸Ç³ »³» Ç¸¾ ³ÃÏ´¿Ã¸ µ¯¾³» ³Ã³Ä³¯Ç¸Ç¸ ³»³ Ç¸¾ Ã³Ä¿Ç¯ ½»³Ã ³ÃÄÏÃ»¿ÃÇ¸Ã µ½Ãµ»Ä¯³Ã AR 

ÇÏÃ¿ ÃÇ¿ÈÃ ½³»¸Ç¯Ã ÏÃ¿ »³» ÃÇ¿ÈÃ µ»Ã³»´µÈÇ»»¿ÏÃ. 

�»³ ¯¼¼¸ ÇµÇ¾»»¯ ÃÄÏ»¼¸Ã¸ ³φ¿Ä¯ Ç¸¾ ³¾¯ÃÇÈ¿¸ »³» ´»³»µÃ»½ÏÇ¸Ç³ ÃµÄ»µÇ¿½¯¾¿È AR Ã¿È ¾³ µ¯¾³» 
ÃÄ¿Ã³Ä½¿Ã½¯¾¿ ÃÇ¿ÈÃ µ»Ã³»´µÈÇ»»¿ÏÃ ÃÇÏÇ¿ÈÃ »³» Ç³ ÃÄÏÇÈÃ³ Ç¿È ³¾³¼ÈÇ»»¿Ï ÃÄ¿³Ä¯½½³Ç¿Ã. Η 
´¸½»¿ÈÄ³¯³ µ¼»ÈÃÇ»»ώ¾ »³» Ã³»´³³É³»»¯ ¿Ä»ώ¾ µ½Ãµ»Ä»ώ¾ AR ³Ã³»Çµ¯ µ¿µ»´¯»µÈÃ¸ ÃÇ¸¾ ³¾¯ÃÇÈ¿¸ 
ÃµÄ»µÇ¿½¯¾¿È, Ç¿¾ Ã³»´³³É³»»Ï ÃÇµ´»³Ã½Ï »³» Ç¸¾ µ¾ÃÉ½¯ÇÉÃ¸ ÇµÇ¾¿¼¿³»ώ¾.  » µ»Ã³»´µÈÇ»»¿¯ 
½Ã¿Äµ¯ ¾³ ´ÈÃ»¿¼µÈÇ¿Ï¾ ¾³ ³Ä¿È¾ ¯ ¾³ ´¸½»¿ÈÄ³¯Ã¿È¾ ÃµÄ»µÇÏ½µ¾¿ AR Ã¿È ¾³ µÈ»È³Ä³½½¯·µÇ³» ½µ 
ÃÈ³»µ»Ä»½¯¾¿ÈÃ ½³»¸Ã»³»¿ÏÃ ÃÇÏÇ¿ÈÃ »³» ³¾ÉÃÇ»»¯ ³¾Ç»»µ¯½µ¾³, µ¾ώ Ã³Ä¯¼¼¸¼³ ¾³ ³¾Ç³Ã¿»Ä¯¾µÇ³» 
ÃÇ»Ã ´»³φ¿ÄµÇ»»¯Ã ³¾¯³»µÃ »³» ½³»¸Ã»³»¯ ÃÇÈ¼ ÇÉ¾ ½³»¸Çώ¾. 

�Ã»Ã¼¯¿¾, ÇµÇ¾»»¯Ã ÃÄ¿»¼¯Ãµ»Ã Ã¿È ÃÇµÇ¯·¿¾Ç³» ½µ Ç¸¾ ÃÄ¿ÃÇ³Ã¯³ ÃÄ¿ÃÉÃ»»ώ¾ ´µ´¿½¯¾É¾, Ç¸¾ 
³Ãφ¯¼µ»³ »³» Ç»Ã ¸»»»¯Ã Ã³Ä³½¯ÇÄ¿ÈÃ ÃÄ¯Ãµ» ¾³ ³¾Ç»½µÇÉÃ»ÃÇ¿Ï¾ ³»³ ¾³ ´»³Ãφ³¼»ÃÇµ¯ ¸ ÈÃµÏ»È¾¸ 
»³» ¸»»»¯ ÇÄ¯Ã¸ Ç¸Ã ÇµÇ¾¿¼¿³¯³Ã AR ÃÇ¸¾ µ»Ã³¯´µÈÃ¸.  » µ»Ã³»´µÈÇ»»¿¯ »³» Ç³ »´ÄÏ½³Ç³ ¿φµ¯¼¿È¾ 
¾³ µφ³Ä½Ï·¿È¾ »ÃÇÈÄ¯ ½¯ÇÄ³ ÃÄ¿ÃÇ³Ã¯³Ã ´µ´¿½¯¾É¾, ¾³ µ¿³Ãφ³¼¯·¿È¾ Ç¸ ÃÈ³»³Ç¯»µÃ¸ ÇÉ¾ 
½³»¸Çώ¾ »³» ÇÉ¾ ³¿¾¯É¾ Ç¿ÈÃ, »³» ¾³ Ç¸Ä¿Ï¾ Ç»Ã ÃÇµÇ»»¯Ã »³¾¿¾»ÃÇ»»¯Ã ´»³Ç¯¿µ»Ã »³» ¿´¸³¯µÃ ÃµÄ¯ 
³Ã¿ÄÄ¯Ç¿È. 

 

Α¿»¿¼Ï³·Ã· Ç¿È Α¾Ç¯»ÇÈÃ¿È Ç·Ã �Ã³È¿·½έ¾·Ã ΠÄ³³½³Ç»»ÏÇ·Ç³Ã (AR) ÃÇ³ 
Μ³»·Ã»³»¯ ΑÃ¿Çµ¼έÃ½³Ç³ 

Η ³¿»¿¼Ï³¸Ã¸ Ç¿È ³¾Ç¯»ÇÈÃ¿È Ç¸Ã �Ã³È¿¸½¯¾¸Ã £Ä³³½³Ç»»ÏÇ¸Ç³Ã (AR) ÃÇ³ ½³»¸Ã»³»¯ 
³Ã¿Çµ¼¯Ã½³Ç³ ÃÇ¸¾ µ»Ã³¯´µÈÃ¸ ³Ã¿Çµ¼µ¯ ½»³ Ã¿¼È´»¯ÃÇ³Ç¸ ´»³´»»³Ã¯³ Ã¿È ³Ã³»Çµ¯ ÃÄ¿Ãµ»Ç»»¯ 
µ¿¯Ç³Ã¸ ´»³φÏÄÉ¾ Ã³Ä³³Ï¾ÇÉ¾ »³» ½µ»¿´¿¼¿³»ώ¾. £³ÄÏ¼¿ Ã¿È ¸ AR ´»³»¯Çµ» ½µ³¯¼µÃ ´È¾³ÇÏÇ¸ÇµÃ 
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³»³ Ç¸¾ µ¾¯ÃÇÈÃ¸ Ç¸Ã µ½Ã¼¿»¯Ã »³» Ç¸Ã »³Ç³¾Ï¸Ã¸Ã ÇÉ¾ ½³»¸Çώ¾, ¸ ³Ã¿Ç¯½¸Ã¸ Ç¸Ã 
³Ã¿Çµ¼µÃ½³Ç»»ÏÇ¸Ç¯Ã Ç¸Ã ÉÃ ÃÄ¿Ã Ç¸ ³µ¼Ç¯ÉÃ¸ ÇÉ¾ ½³»¸Ã»³»ώ¾ ³Ã¿Çµ¼µÃ½¯ÇÉ¾ ³Ã³»Çµ¯ ³ÈÃÇ¸Ä¯ 
³¿»¿¼Ï³¸Ã¸ »³» ³¾¯¼ÈÃ¸. 

Έ¾³ ³³Ã»»Ï ÃÇ¿»Çµ¯¿ ÃÇ¸¾ ³¿»¿¼Ï³¸Ã¸ Ç¿È ³¾Ç¯»ÇÈÃ¿È Ç¸Ã AR µ¯¾³» ¿ ÃÄ¿Ã´»¿Ä»Ã½ÏÃ ÃÈ³»µ»Ä»½¯¾É¾ 
½³»¸Ã»³»ώ¾ ÃÇÏÇÉ¾ »³» µÃ»»È½¸Çώ¾ ³Ã¿Çµ¼µÃ½¯ÇÉ¾ ³»³ Ç»Ã ́ Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ Ã¿È µ¾ÃÉ½³Çώ¾¿È¾ AR. 

�ÈÇÏ ÃÈ¾µÃ¯³µÇ³» Ç¿¾ Ã³φ¯ ¿Ä»Ã½Ï Ç¸Ã ³¾ώÃ¸Ã, ÇÉ¾ ´µ¿»¿Ç¯ÇÉ¾ »³» ÇÉ¾ »»³¾¿Ç¯ÇÉ¾ Ã¿È ³¾³½¯¾µÇ³» 
¾³ ³Ã¿»Ç¯Ã¿È¾ ¯ ¾³ µÃ»´µ¯¿¿È¾ ¿» ½³»¸Ç¯Ã ½¯ÃÉ Ç¸Ã µ½Ãµ»Ä¯³Ã Ç¿ÈÃ ½µ Ç¸¾ AR. �µ Ç¸¾ »³»»¯ÄÉÃ¸ 
Ã³φώ¾ ÃÇÏÇÉ¾, ¿» µ»Ã³»´µÈÇ»»¿¯ ½Ã¿Ä¿Ï¾ ¾³ ½µÇÄ¯Ã¿È¾ ³Ã¿Çµ¼µÃ½³Ç»»¯ Ç¿¾ ³³»½Ï ÃÇ¿¾ ¿Ã¿¯¿ ¸ 
AR ÃÈ½³¯¼¼µ» ÃÇ¸¾ µÃ¯ÇµÈ¿¯ Ç¿ÈÃ. 

Έ¾³ ³»Ï½¸ Ã¸½³¾Ç»»Ï ÃÇ¿»Çµ¯¿ µ¯¾³» ¸ µÃ»¼¿³¯ »³Ç¯¼¼¸¼É¾ ½µ»Ï´É¾ ³¿»¿¼Ï³¸Ã¸Ã ³»³ Ç¸¾ ³Ã¿Ç¯½¸Ã¸ 
Ç¸Ã µÃ¯´Ä³Ã¸Ã Ç¸Ã AR ÃÇ¸ ½¯»¸Ã¸. �ÈÇÏ ½Ã¿Äµ¯ ¾³ ÃµÄ»¼³½³¯¾µ» ¯¾³¾ ÃÈ¾´È³Ã½Ï Ã¿Ã¿Ç»»ώ¾ »³» 
Ã¿»¿Ç»»ώ¾ ½µ»Ï´É¾, ÏÃÉÃ ÃÄ¿- »³» ½µÇ³-ÇµÃÇ, µÄÉÇ¸½³Ç¿¼Ï³»³, ÃÈ¾µ¾ÇµÏ¿µ»Ã, Ã³Ä³Ç¸Ä¯Ãµ»Ã »³» 
³¿»¿¼¿³¯Ãµ»Ã ³³Ã»Ã½¯¾µÃ Ãµ µÃ»´ÏÃµ»Ã.  » Ã¿Ã¿Ç»»¯Ã ½µÇÄ¯Ãµ»Ã Ã³Ä¯Ç¿È¾ Ã¿¼ÏÇ»½³ ´µ´¿½¯¾³ ³»³ Ç»Ã 

³¼¼³³¯Ã ÃÇ¸ ³¾ώÃ¸, Ç»Ã ´µ¿»ÏÇ¸ÇµÃ »³» Ç¸¾ ³»³´¸½³Ë»¯ µÃ¯´¿Ã¸ ÇÉ¾ ½³»¸Çώ¾, µ¾ώ ¿» Ã¿»¿Ç»»¯Ã 
½¯»¿´¿» ÃÄ¿Ãφ¯Ä¿È¾ Ã¼¸Ä¿φ¿Ä¯µÃ ÃÇµÇ»»¯ ½µ Ç»Ã ³¾Ç»¼¯Èµ»Ã, Ç»Ã ÃÇ¯Ãµ»Ã »³» Ç¸ ÃÈ½½µÇ¿Ç¯ Ç¿ÈÃ ÃÇ¸ 
ÇÄ¯Ã¸ Ç¸Ã ÇµÇ¾¿¼¿³¯³Ã AR. 

�Ã»Ã¼¯¿¾, ¸ ³¿»¿¼Ï³¸Ã¸ Ç¿È ³¾Ç¯»ÇÈÃ¿È Ç¸Ã AR ³Ã³»Çµ¯ ¾³ ¼¸φ»¿Ï¾ ÈÃÏÈ¸ ÃÈ³»µ»½µ¾»»¿¯ 
Ã³Ä¯³¿¾ÇµÃ, ÏÃÉÃ ¿ ´»´³»Ç»»ÏÃ ÃÇµ´»³Ã½ÏÃ, ¿» Ã³»´³³É³»»¯Ã ÃÇÄ³Ç¸³»»¯Ã »³» Ç³ Ç³Ä³»Ç¸Ä»ÃÇ»»¯ ÇÉ¾ 
½³»¸Çώ¾.  » µ»Ã³»´µÈÇ»»¿¯ ÃÄ¯Ãµ» ¾³ ÃÇµ´»¯·¿È¾ ÃÄ¿Ãµ»Ç»»¯ Ç»Ã ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ AR ώÃÇµ ¾³ 
µÈ»È³Ä³½½¯·¿¾Ç³» ½µ Ç¿ÈÃ ´»´³»Ç»»¿ÏÃ ÃÇÏÇ¿ÈÃ »³» ¾³ ÃÄ¿Ãφ¯Ä¿È¾ ¿ÈÃ»³ÃÇ»»¯Ã ½³»¸Ã»³»¯Ã 
µ½Ãµ»Ä¯µÃ. �Ã»Ã¼¯¿¾, ¸ µ¿¯Ç³Ã¸ Ç¸Ã ÃÄ¿ËÃ¯ÄÇ¿ÈÃ³Ã ³¾ώÃ¸Ã, ÇÉ¾ µ¾´»³φµÄÏ¾ÇÉ¾ »³» ÇÉ¾ 
½³»¸Ã»³»ώ¾ ÃÇÈ¼ ÇÉ¾ ½³»¸Çώ¾ ½Ã¿Äµ¯ ¾³ ³¿¸»¯Ãµ» ÃÇ¸¾ ÃÄ¿Ã³Ä½¿³¯ ÇÉ¾ µ½Ãµ»Ä»ώ¾ AR ÃÇ»Ã 
³Ç¿½»»¯Ã Ç¿ÈÃ ³¾¯³»µÃ. 

�¿»¿Ã¸½µ¯ÉÇ¿ µ¯¾³» µÃ¯Ã¸Ã ÏÇ» ¸ ³¿»¿¼Ï³¸Ã¸ Ç¸Ã AR ½Ã¿Äµ¯ ¾³ ÃµÄ»¼³½³¯¾µ» Ç¸¾ µÃ¯´Ä³Ã¯ Ç¸Ã ÃÇ¸¾ 
»»¾¸Ç¿Ã¿¯¸Ã¸, Ç¸ ÃÈ½½µÇ¿Ç¯ »³» Ç¸¾ ³ÈÇ¿ÃµÃ¿¯»¸Ã¸ ÇÉ¾ ½³»¸Çώ¾. Η AR ¯Çµ» Ç¸ ´È¾³ÇÏÇ¸Ç³ ¾³ 
µ¾»ÃÇÏÃµ» Ç¿ µ¾´»³φ¯Ä¿¾ »³» Ç¸ ÃÈ½½µÇ¿Ç¯ ÇÉ¾ ½³»¸Çώ¾ ½¯ÃÉ µ½³È»»ÃÇ»»ώ¾ »³» ´»³´Ä³ÃÇ»»ώ¾ 
µ½Ãµ»Ä»ώ¾ ½¯»¸Ã¸Ã Ã¿È ´»µ³µ¯Ä¿È¾ Ç¸¾ ÃµÄ»¯Ä³µ»³ »³» µ¾»³ÄÄÏ¾¿È¾ Ç¸¾ µ¾µÄ³¯ ÃÈ½½µÇ¿Ç¯. 
�µÇÄώ¾Ç³Ã Ç»Ã ³¼¼³³¯Ã ÃÇ³ µÃ¯Ãµ´³ »»¾¸Ç¿Ã¿¯¸Ã¸Ã »³» µ½Ã¼¿»¯Ã ÃÄ»¾ »³» ½µÇ¯ Ç¸ ÇÄ¯Ã¸ 
´Ä³ÃÇ¸Ä»¿Ç¯ÇÉ¾ AR, ¿» µ»Ã³»´µÈÇ»»¿¯ ½Ã¿Ä¿Ï¾ ¾³ ³Ã¿»Ç¯Ã¿È¾ Ã¿¼ÏÇ»½µÃ Ã¼¸Ä¿φ¿Ä¯µÃ ³»³ Ç³ 
»¯¾¸ÇÄ³ »³» Ç³ ¿φ¯¼¸ Ç¸Ã ÇÄ¯Ã¸Ã Ç¸Ã AR. 

£È¾¿¼»»¯, ¸ ³¿»¿¼Ï³¸Ã¸ Ç¿È ³¾Ç¯»ÇÈÃ¿È Ç¸Ã AR ÃÇ³ ½³»¸Ã»³»¯ ³Ã¿Çµ¼¯Ã½³Ç³ ³Ã³»Çµ¯ ½»³ 
¿¼¿»¼¸ÄÉ½¯¾¸ »³» ÃÈÃÇ¸½³Ç»»¯ ÃÄ¿Ã¯³³»Ã¸ Ã¿È ¼³½³¯¾µ» ÈÃÏÈ¸ ´»¯φ¿Ä¿ÈÃ Ã³Ä¯³¿¾ÇµÃ, ÏÃÉÃ ¿» 
½³»¸Ã»³»¿¯ ÃÇÏÇ¿», Ç³ ½¯Ã³ ³¿»¿¼Ï³¸Ã¸Ã, ¿ ´»´³»Ç»»ÏÃ ÃÇµ´»³Ã½ÏÃ »³» Ç³ Ç³Ä³»Ç¸Ä»ÃÇ»»¯ ÇÉ¾ 
½³»¸Çώ¾.  
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ΠÏÄ¿» »³» �Ä³³¼µ¯³ ³»³ Ç·¾ �¾ÃË½¯ÇËÃ· Ç·Ã �Ã³È¿·½έ¾·Ã 
ΠÄ³³½³Ç»»ÏÇ·Ç³Ã (AR) 

ΠÄ¿Çµ»¾Ï½µ¾µÃ �φ³Ä½¿³έÃ »³» Π¼³ÇφÏÄ½µÃ AR 

�Ã¿¾ ³φ¿Ä¯ Ç»Ã µφ³Ä½¿³¯Ã »³» Ã¼³ÇφÏÄ½µÃ µÃ³È¿¸½¯¾¸Ã ÃÄ³³½³Ç»»ÏÇ¸Ç³Ã (AR) ³»³ Ç¸¾ µ»Ã³¯´µÈÃ¸, 
ÈÃ¯ÄÇ¿È¾ ³Ä»µÇ¯Ã µÃ»¼¿³¯Ã Ã¿È »³¼ÏÃÇ¿È¾ ´»³φ¿ÄµÇ»»¯Ã ³¾¯³»µÃ »³» ÃÄ¿Ç»½¯Ãµ»Ã. £³Ä³»¯ÇÉ 
Ã³Ä¿ÈÃ»¯·¿¾Ç³» ½µÄ»»¯Ã ÃÄ¿Çµ»¾Ï½µ¾µÃ µφ³Ä½¿³¯Ã »³» Ã¼³ÇφÏÄ½µÃ AR: 

Zappar: ¤¿ Zappar µ¯¾³» ½»³ µÈ¯¼»»Ç¸ Ã¼³ÇφÏÄ½³ AR Ã¿È ÃÄ¿Ãφ¯Äµ» µÄ³³¼µ¯³ ³»³ Ç¸ ´¸½»¿ÈÄ³¯³ 
´»³´Ä³ÃÇ»»ώ¾ µ½Ãµ»Ä»ώ¾ µÃ³È¿¸½¯¾¸Ã ÃÄ³³½³Ç»»ÏÇ¸Ç³Ã. �»³»¯Çµ» φ»¼»»Ï ÃÄ¿Ã Ç¿¾ ÇÄ¯ÃÇ¸ 
ÃµÄ»³¯¼¼¿¾ »³» ÈÃ¿ÃÇ¸Ä¯·µ» ´»¯φ¿Ä¿ÈÃ ÇÏÃ¿ÈÃ ÃµÄ»µÇ¿½¯¾¿È, ÏÃÉÃ 3D ½¿¾Ç¯¼³, »»¾¿Ï½µ¾³ ÃÇ¯´»³, 
³¯¾Çµ¿ »³» Ã³»Ç¾¯´»³.  » µ½Ãµ»Ä¯µÃ AR Ç¿È Zappar ½Ã¿Ä¿Ï¾ µÏ»¿¼³ ¾³ µ¾ÃÉ½³ÇÉ»¿Ï¾ Ãµ 
µ»Ã³»´µÈÇ»»¯ È¼»»¯ »³» ¾³ ÃÄ¿³¼¸»¿Ï¾ ½¯ÃÉ Ç¸Ã µφ³Ä½¿³¯Ã Zappar Ãµ φ¿Ä¸Ç¯Ã ÃÈÃ»µÈ¯Ã. 

�µ¯Çµ ÃµÄ»ÃÃÏÇµÄ³ ³»³ Ç¿ Zappar: 

�Ã¯Ã¸½¿Ã »ÃÇÏÇ¿Ã¿Ã: https://www.zappar.com/   

 ´¸³ÏÃ: https://docs.zap.works/studio/tutorials/  

 

Assemblr: ¤¿ Assemblr µ¯¾³» ½»³ Ã¼³ÇφÏÄ½³ AR ÃÇµ´»³Ã½¯¾¸ ³»³ ¾³ µ½Ã¾¯µ» Ç¿ÈÃ µ»Ã³»´µÈÇ»»¿ÏÃ 
ÃÇ¸ ´¸½»¿ÈÄ³¯³ µ½³È»»ÃÇ»»ώ¾ ½³»¸Ã»³»ώ¾ µ½Ãµ»Ä»ώ¾. ¤¿ Assemblr Ã³Ä¯Çµ» ÃÇ¿ÈÃ µ»Ã³»´µÈÇ»»¿ÏÃ 
Ç³ ³Ã³Ä³¯Ç¸Ç³ µÄ³³¼µ¯³ ³»³ ¾³ ·É¾Ç³¾¯È¿È¾ Ç¿ µ»Ã³»´µÈÇ»»Ï Ç¿ÈÃ ÏÄ³½³ — ³ÃÏ Ç¸¾ ³¾³Ã³Ä¯ÃÇ³Ã¸ 
»ÃÇ¿Ä»»ώ¾ ³µ³¿¾ÏÇÉ¾ ½¯ÇÄ» Ç¸ ´¸½»¿ÈÄ³¯³ µ»»¿¾»»ώ¾ µÃ»ÃÇ¸½¿¾»»ώ¾ Ãµ»Ä³½¯ÇÉ¾. ¤¿ Assemblr 

µ¾´È¾³½ώ¾µ» Ç¿ÈÃ µ»Ã³»´µÈÇ»»¿ÏÃ ¾³ µ½Ã¼¯¿¿È¾ Ç¿ÈÃ ½³»¸Ç¯Ã Ãµ ¿ÈÃ»³ÃÇ»»¯Ã µ½Ãµ»Ä¯µÃ ½¯»¸Ã¸Ã 
½¯ÃÉ Ç¸Ã µÃ³È¿¸½¯¾¸Ã ÃÄ³³½³Ç»»ÏÇ¸Ç³Ã. 

�µ¯Çµ ÃµÄ»ÃÃÏÇµÄ³ ³»³ Ç¿ Assemblr: 

�Ã¯Ã¸½¿Ã »ÃÇÏÇ¿Ã¿Ã: https://www.assemblrworld.com/  

 ´¸³ÏÃ: https://edu.assemblrworld.com/  

 

Onirix: ¤¿ Onirix µ¯¾³» ½»³ Ã¼³ÇφÏÄ½³ µÃ³È¿¸½¯¾¸Ã ÃÄ³³½³Ç»»ÏÇ¸Ç³Ã Ã¿È µÃ»ÇÄ¯Ãµ» ÃÇ¿ÈÃ 
µ»Ã³»´µÈÇ»»¿ÏÃ ¾³ ´¸½»¿ÈÄ³¿Ï¾, ¾³ φ»¼¿¿µ¾¿Ï¾ »³» ¾³ ´»³¾¯½¿È¾ ½µ µÈ»¿¼¯³ ´»¯φ¿Ä¿ÈÃ ÇÏÃ¿ÈÃ AR 

µ½Ãµ»Ä»ώ¾ ÃÇ¿ ´»³´¯»ÇÈ¿. �ÃÏ Ç¸ ´¸½»¿ÈÄ³¯³ »³» ÃÄ¿Ã³Ä½¿³¯ Ã»¸¾ώ¾ »³» ¯Ä³É¾ ½¯ÇÄ» Ç¸ 
´¸½¿Ã¯µÈÃ¸ µ½Ãµ»Ä»ώ¾ Ã¿È ´µ¾ ³Ã³»Ç¿Ï¾ ÃÄ¿³Ä³½½³Ç»Ã½Ï ¯ ÇÄ¯Ã¸ µφ³Ä½¿³ώ¾ »»¾¸Ç¿Ï, Ç¿ Onirix 

ÃÄ¿Ãφ¯Äµ» ¯¾³¾ ÃÄ³»Ç»»Ï »³» µÈ¯¼»»Ç¿ ÇÄÏÃ¿ È¼¿Ã¿¯¸Ã¸Ã AR. 

�µ¯Çµ ÃµÄ»ÃÃÏÇµÄ³ ³»³ Ç¿ Onirix: 

https://www.zappar.com/
https://docs.zap.works/studio/tutorials/
https://www.assemblrworld.com/
https://edu.assemblrworld.com/
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�Ã¯Ã¸½¿Ã »ÃÇÏÇ¿Ã¿Ã:  https://www.onirix.com/  

 ´¸³ÏÃ: https://docs.onirix.com/  

 

�ÈÇ¯ µ¯¾³» ½Ï¾¿ ½µÄ»»¯ Ã³Ä³´µ¯³½³Ç³ µφ³Ä½¿³ώ¾ »³» Ã¼³Çφ¿Ä½ώ¾ µÃ³È¿¸½¯¾¸Ã ÃÄ³³½³Ç»»ÏÇ¸Ç³Ã 
(AR) Ã¿È ¿» µ»Ã³»´µÈÇ»»¿¯ ½Ã¿Ä¿Ï¾ ¾³ µ¿µÄµÈ¾¯Ã¿È¾ »³» ¾³ µ¾ÃÉ½³ÇώÃ¿È¾ ÃÇ¸¾ µ»Ã³»´µÈÇ»»¯ Ç¿ÈÃ 
ÃÄ³»Ç»»¯. �¯»µ Ã¼³ÇφÏÄ½³ ÃÄ¿Ãφ¯Äµ» ½¿¾³´»»¯ Ç³Ä³»Ç¸Ä»ÃÇ»»¯ »³» ´È¾³ÇÏÇ¸ÇµÃ ³»³ Ç¸ ´¸½»¿ÈÄ³¯³ 
µ½³È»»ÃÇ»»ώ¾ »³» ´»³´Ä³ÃÇ»»ώ¾ ½³»¸Ã»³»ώ¾ µ½Ãµ»Ä»ώ¾, »³»»ÃÇώ¾Ç³Ã Ç¸¾ ÇµÇ¾¿¼¿³¯³ AR ¯¾³ 
Ã¿¼ÏÇ»½¿ µÄ³³¼µ¯¿ ³»³ Ç¸¾ µ¾¯ÃÇÈÃ¸ Ç¸Ã ÃÈ½½µÇ¿Ç¯Ã »³» Ç¸Ã »³Ç³¾Ï¸Ã¸Ã ÇÉ¾ ½³»¸Çώ¾ ÃÇ¸¾ Ç¯¿¸. 

 

 

  

https://www.onirix.com/
https://docs.onirix.com/
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