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.ǳ œŀƭƤǒƳŀƴƤƴ ŀƳŀŎƤΣ ƛƭƪƻƪǳƭ ƛƪƛƴŎƛ ǎƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ 5Ǹƴȅŀ ǾŜ ¦Ȋŀȅ ƪŀǾǊŀƳƭŀǊƤƴŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ 
ƳƻŘŜƭƭŜǊƛƴƛƴ ǾŜ ƛƳŀƧƭŀǊƤƴƤƴ ōŜƭƛǊƭŜƴƳŜǎƛŘƛǊΦ !ǊŀǒǘƤǊƳŀƴƤƴ ǀǊƴŜƪƭŜƳƛƴƛ wƛȊŜ ƛƭƛƴŘŜ ŘŜǾƭŜǘŜ ŀƛǘ ōƛǊ 
ƪǀȅ ƻƪǳƭǳƴŘŀƪƛ рп ǀƐǊŜƴŎƛ ǾŜ ōƛǊ ƳŜǊƪŜz okuldaki сл ǀƐǊŜƴŎƛ ƻƭƳŀƪ ǸȊŜǊŜ ǘƻǇƭŀƳ ммп ǀƐǊŜƴŎƛ 
ƻƭǳǒǘǳǊƳǳǒǘǳǊΦ 4ŀƭƤǒƳŀŘŀ ǀƐǊŜƴŎƛƭŜǊƛƴ ƛœŜǊƛƪ ōƛƭƎƛǎƛ ȊƛƘƛƴ ƘŀǊƛǘŀǎƤΤ yapƤ ōƛƭƎƛǎƛ ǾŜ ƛƳŀƧƭŀǊƤ œƛȊƛƳƭŜΣ 
ƛǒƭŜƳǎŜƭ ōƛƭƎƛƭŜǊƛ ise yŀǊƤ ȅŀǇƤƭŀƴŘƤǊƤƭƳƤǒ ƎǀǊǸǒƳŜƭŜǊƭŜ ōŜƭƛǊƭŜƴƳŜȅŜ œŀƭƤǒƤƭƳƤǒǘƤǊΦ Zihin 
HaritalarƤƴŘŀƴ ŜƭŘŜ ŜŘƛƭŜƴ ōǳƭƎǳƭŀǊŀ ƎǀǊŜΣ ǀƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴƤ ŘŀƘŀ œƻƪ ƎǀƪŎƛǎimleriyle 
όDŜȊŜƎŜƴΣ DǸƴŜǒΣ ¸ƤƭŘƤȊΣ !ȅύ ǾŜ ¦Ȋŀȅ ƪŀǾǊŀƳƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƪƭŜǊƛ ƎǀǊǸƭƳǸǒǘǸǊΦ .ǳƴǳƴ ȅŀƴƤƴŘŀ 
ǀƐǊŜƴŎƛƭŜǊƛƴ 5ǸƴȅŀΩȅŀ ŀƛǘ, insan, ōƛǘƪƛΣ ǒŜƘƛǊΣ ȅŀǇƤΣ ƘŀȅǾŀƴΣ ƻƪǎƛƧŜƴΣ deniz, ȅŀǒŀƳΣ ǘƻǇǊŀƪ 
ƪŀǾǊŀƳƭŀǊƤƴŀ Řŀ ōǳ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜƭŜǊŘŜ ȅŜǊ ǾŜǊŘƛƐƛ ōŜƭƛǊƭŜƴƳƛǒǘƛǊ. mƐǊŜƴŎƛ œƛȊƛƳƭŜǊƛƴŘŜ 5Ǹƴȅŀ 
ƪŀǾǊŀƳƤƴŀ ȅǀƴŜƭƛƪΣ ŎƻƐǊŀŦƛ ƳƻŘŜƭΣ œŜǾǊŜǎŜƭ ƳƻŘŜƭ ǾŜ ŀǎǘǊƻƴƻƳƛ ƳƻŘŜƭ ƻƭƳŀƪ ǸȊŜǊŜ Ǹœ ŦŀǊƪƭƤ 
modelŜ ȅŜǊ ǾŜǊƛƭƳƛǒǘƛǊΦ .ǳƴǳƴ ȅŀƴƤƴŘŀ ōƛǊœƻƪ ǀƐǊŜƴŎiƴƛƴ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴƤ ŀǎǘǊƻƴƻǘΣ ǳȊŀȅ ŀǊŀŎƤΣ 
uydu, teleskop ƪŀǾǊŀƳƭŀǊƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ ƎǀǊǸƭƳǸǒǘǸǊΦ !ȅǊƤŎŀ YŀǊŀŘŜƭƛƪΣ ƪŀǊŀƴƭƤƪΣ ōƻǒƭǳƪ, 
ŀƐƤǊƭƤƪǎƤȊƭƤƪ Ǝƛōƛ ¦ȊŀȅΩƤ ōŜǘƛƳƭŜȅŜƴ ƪŀǾǊŀƳƭŀǊŀ ǾŜ ǳȊŀȅƭƤ Ǝƛōƛ ǳƴǎǳǊƭŀǊŀ ǊŀǎǘƭŀƴƤƭƳƤǒǘƤǊΦ Uzay 
ƪŀǾǊŀƳƤƴŀ ȅǀƴŜƭƛƪ œƛȊƛƳƭŜǊŘŜ ƪŀǊŀƴƭƤƪ ƳƻŘŜƭΣ ŀǎǘǊƻƴƻǘ ƳƻŘŜƭΣ ȅƤƭŘƤȊ ƳƻŘŜƭΣ Ǝǀƪ ŎƛǎƛƳƭŜǊƛ ƳƻŘŜƭƛ 
ǾŜ ǳȊŀȅƭƤ ƳƻŘŜƭ ƻƭƳŀƪ ǸȊŜǊŜ ōŜǒ ŦŀǊƪƭƤ ƳƻŘŜƭ ǘŜǎǇƛǘ ŜŘƛƭƳƛǒǘƛǊΦ  

Anahtar Kelimeler: 5Ǹƴȅŀ ǾŜ ǳȊŀȅΣ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭΣ ƪŀǾǊŀƳǎŀƭ ŀƴƭŀƳŀ. 
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CONCEPTS OF EARTH AND SPACE 
 

ABSTRACT 

¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ǇǊŜǎŜƴǘ ǎǘǳŘȅ ƛǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǎŜŎƻƴŘ ƎǊŀŘŜǊǎΩ mental models 
and images concerning the concepts of Earth and Space. This is a case study. Research sample 
consists of 114 students, 54 of whom are from a public school located in a village and 60 of 
whom are from a school located in the center of Rize province of Turkey. Within the scope of the 
study, ǘƘŜ ǎǘǳŘŜƴǘǎΩ ŎƻƴǘŜƴǘ ƪƴƻǿƭŜŘƎŜ ǿŀǎ ǘǊƛŜŘ ǘo be determined through mind maps, 
structure knowledge and images through drawings, and operational knowledge through semi-
structured interviews. According to the findings obtained from the mind maps, the students 
mostly associated the concept of Earth with celestial bodies (planets, Sun, stars, Moon) and 
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Space. There were also students associating Earth with human beings, plants, cities, buildings, 
animals, oxygen, sea, life, and soil. The student drawings about the concept of Earth involved 
three different models: geographical, environmental, and astronomic.  There were also many 
students associating the concept of Space with astronauts, space craft, satellite, and telescope. 
Such concepts describing Space as black hole, darkness, space, and lack of weight also appeared 
in the student associations. The student drawings about the concept of Space involved five 
different models: dark, astronaut, star, celestial bodies, and aliens.  

Keywords: Earth and space, mental model, conceptual understanding. 

 

DTwT  

mƐǊŜƴƳŜƴƛƴ ŘƻƐŀǎƤƴŀ ȅǀƴŜƭƛƪ ǀȊƴŜ ŜǎŀǎƭƤ ȅŀƪƭŀǒƤƳƭŀǊΣ ōƛǊŜȅƛƴ ƪŜƴŘƛ ƛƴŀƴœΣ ŘŜƐŜǊΣ ƪǸƭǘǸǊ ǾōΦ ŜǘƪŜƴƭŜǊ 

ŘƻƐǊǳƭǘǳǎǳƴŘŀ ƪŜƴŘƛ ǀƐǊŜƴƳŜƭŜǊƛƴŘŜ ǎǀȊ ǎŀƘƛōƛ ƻƭŘǳƐǳ ŀƴƭŀȅƤǒƤƴƤ ƻǊǘŀȅŀ œƤƪŀǊƳƤǒǘƤǊΦ 5ŀǾǊŀƴƤǒœƤ ȅŀƪƭŀǒƤƳŘŀƴ 

ȅŀǇƤǎŀƭŎƤ ȅŀƪƭŀǒƤƳŀ ŘƻƐǊǳ ǀƐǊŜƴƳŜƴƛƴ ǘŀƴƤƳƤƴŘŀƪƛ ŘŜƐƛǒƛƳΣ ōƛǊŜȅƛƴ ōƛƭƎƛȅŜ ȅǸƪƭŜŘƛƐƛ ŀƴƭŀƳƤƴ ǀƴŜƳƛƴƛ ƻǊǘŀȅŀ 

ƪƻȅƳŀƪǘŀŘƤǊΦ YǸœǸƪ ȅŀǒƭŀǊŘŀƴ ƛǘƛōŀǊŜƴ ǎǸǊŜƪƭƛ ƻƭŀǊŀƪ œŜǾǊŜƭŜǊƛƴƛ ƎǀȊƭŜƳƭŜȅŜǊŜƪ ǎƻǊƎǳƭŀƳŀ ŜƐƛƭƛƳƛ ƎǀǎǘŜǊŜƴ 

œƻŎǳƪƭŀǊΣ ŘǸƴȅŀȅƤ ǎŜȊƎƛǎŜƭ ƻƭŀǊŀƪ ŀƴƭŀƳƭŀƴŘƤǊƳŀƪǘŀΣ ƎǀȊƭŜƳƭŜǊƛƴŘŜƴ ǾŜ ǎƻǊƎǳƭŀƳŀƭŀǊƤƴŘŀƴ ŘǸƴȅŀƴƤƴ ƴŀǎƤƭ ōƛǊ 

ȅŜǊ ƻƭŘǳƐǳƴŀ ƛƭƛǒƪƛƴ ŘǸǒǸƴŎŜƭŜǊ ƎŜƭƛǒǘƛǊƳŜƪǘŜŘƛǊ ό.ǊǳƴƛƴƎΣ {ŎƘǊŀǿ ǾŜ bƻǊōȅΣ нлмпύΦ 5ƻƐŀƭ ōƛǊ ƳŜǊŀƪ ŘǳȅƎǳǎǳȅƭŀ 

ŘǸƴȅŀȅŀ ƎŜƭŜƴ œƻŎǳƪƭŀǊƤƴ ŀǊŀǒǘƤǊƳŀ ǎƻǊƎǳƭŀƳŀ ŘŀǾǊŀƴƤǒƭŀǊƤ ǎǸǊŜƪƭƛ ŘŜǾŀƳ ŜǘƳŜƪǘŜΤ ƻƪǳƭ ŘƤǒƤƴŘŀƪƛ ŘƻƐŀƭ ǾŜ 

ƛƴŦƻǊƳŀƭ ǀƐǊŜƴƳŜ ŘŜƴŜȅƛƳƭŜǊƛȅƭŜ ƻƪǳƭ ȅŀǒŀƴǘƤǎƤƴŘŀƪƛ ȅŀǇƤƭŀƴŘƤǊƤƭƳƤǒ ǀƐǊŜƴƳŜ ŘŜƴŜȅƛƳƭŜǊƛƴƛƴ ŜǘƪƛƭŜǒƛƳƛ ǎƻƴǳŎǳ 

œƻŎǳƐǳƴ ƻƭŀȅ ǾŜ ŘǳǊǳƳƭŀǊŀ ƛƭƛǒƪƛƴ ƪŀǾǊŀƳ ƎŜƭƛǒƛƳƛ ǒŜƪƛƭƭŜƴƳŜƪǘŜŘƛǊΦ 

mƐǊŜƴŎƛƭŜǊƛƴ ƎǸƴƭǸƪ ȅŀǒŀƳƭŀǊƤȅƭŀ ƛƭƎƛƭƛ ƪŀǾǊŀƳƭŀǊƤ ŀƭƎƤƭŀƳŀ ōƛœƛƳƭŜǊƛΣ ƛœƛƴŘŜ ōǳƭǳƴǳƭŀƴ ƪǸƭǘǸǊǸƴ ǾŜ ƪǳƭƭŀƴƤƭŀƴ Řƛƭƛƴ 

ŦƻǊƳŀƭ ǀƐǊŜƴƳŜ ƻǊǘŀƳƤƴŀ ƴŀǎƤƭ ōƛǊ ŜǘƪƛŘŜ ōǳƭǳƴŘǳƐǳ ǾŜ ƘŀƴƎƛ ǀƴŎǸ ƪŀǾǊŀƳƭŀǊƭŀ ǀƐǊŜƴƳŜ ŦŀŀƭƛȅŜǘƭŜǊƛ ƛœŜǊƛǎƛƴŘŜ 

ȅŜǊ ŀƭŘƤƪƭŀǊƤ ǀƐǊŜǘƛƳƛƴ ǘŜƳŜƭ ǎƻǊǳƴƭŀǊƤƴŘŀƴ ōƛǊƛ ƻƭŀǊŀƪ ƎǀǊǸƭƳŜƪǘŜŘƛǊ ό!ǇŀȅŘƤƴΣ нлмпύΦ YŀǾǊŀƳƭŀǊƤƴ ǀƐǊŜƴŎƛƭŜǊ 

ǘŀǊŀŦƤƴŘŀƴ ƴŀǎƤƭ ǀƐǊŜƴƛƭŘƛƐƛ ƪƻƴǳǎǳ ōƛǊœƻƪ ŀǊŀǒǘƤǊƳŀŎƤƴƤƴ ƛƭƎƛǎƛƴƛ œŜƪƳƛǒΣ ǀƐǊŜƴŎƛƭŜǊƛƴ ŦŜƴ ōƛƭƛƳƭŜǊƛȅƭŜ ƛƭƎƛƭƛ 

ƪŀǾǊŀƳƭŀǊƤ ŀƭƎƤƭŀƳŀ ōƛœƛƳƭŜǊƛƴƛƴ Ŝǘƪƛƭƛ ōƛǊ ŦŜƴ ōƛƭƛƳƭŜǊƛ ǀƐǊŜǘƛƳƛƴƛƴ ƎŜǊœŜƪƭŜǒǘƛǊƛƭƳŜǎƛƴƛƴ ǀƴŜƳƛ ƻǊǘŀȅŀ 

ƪƻƴǳƭƳǳǒǘǳǊ όmȊǎŜǾƎŜœ ǾŜ 4ŜǇƴƛΣ нллсΤ !ȅǾŀŎƤ ǾŘΦΣ нлмнύΦ !ǊŀǒǘƤǊƳŀƭŀǊ ǀƐǊŜƴŎƛƭŜǊƛƴ ǎƤƴƤŦ ƻǊǘŀƳƤƴŘŀ 

ƪŀǊǒƤƭŀǒǘƤƪƭŀǊƤ ŘǳǊǳƳƭŀǊƤ ōƛƭƛƳ œŜǾǊŜƭŜǊƛ ǘŀǊŀŦƤƴŘŀƴ ƪŀōǳƭ ŜŘƛƭŜƴƭŜǊŘŜƴ ŦŀǊƪƭƤ ƻƭŀǊŀƪ ƪŀǾǊŀƳǎŀƭƭŀǒǘƤǊŀōƛƭŘƛƪƭŜǊƛƴƛ 

gǀǎǘŜǊƳƛǒΣ ǀƐǊŜƴŎƛ ŀƭƎƤƭŀƳŀƭŀǊƤƴƤƴ ōǳ ŦŀǊƪƭƤ ŦƻǊƳƭŀǊƤƴŀΤ ƪŀǾǊŀƳ ȅŀƴƤƭƎƤƭŀǊƤΣ ǀƴ ƪŀǾǊŀƳƭŀǊΣ ŀƭǘŜǊƴŀǘƛŦ ȅŀǇƤƭŀǊΣ œƻŎǳƪ 

ōƛƭƛƳƛ Ǝƛōƛ ŦŀǊƪƭƤ ƛǎƛƳƭŜǊ ǾŜǊƛƭƳƛǒǘƛǊ ό4ŀƭƤƪ ǾŜ !ȅŀǎΣ нллтύΦ  

CŜƴ ōƛƭƛƳƭŜǊƛƴƛƴ ŘƛǎƛǇƭƛƴƭŜǊ ŀǊŀǎƤ ōƛǊ ŀƭŀƴƤ ƻƭŀƴ ŀǎǘǊƻƴƻƳƛΣ ōƛƭƎƛƭŜǊƛƴ ōƛǊŜȅsel deneyimlerle toplanarak 

ŀƴƭŀƳƭŀƴŘƤǊƤƭƳŀǎƤ ŘƻƭŀȅƤǎƤȅƭŀ ŘƻƐŀ ōƛƭƛƳƭŜǊƛ ƛœƛƴŘŜ ǀƴŜƳƭƛ ōƛǊ ȅŜǊŜ ǎŀƘƛǇǘƛǊ όmȊǘǸǊƪ ǾŜ 5ƻƐŀƴŀȅΣ нлмоύΦ TƴǎŀƴƭƤƪ 

ǘŀǊƛƘƛ ōƻȅǳƴŎŀ ƎǀƪȅǸȊǸ ƎƛȊŜƳƛƴƛ ŘŀƛƳŀ ƪƻǊǳƳǳǒΣ ƛƴǎŀƴƭŀǊ ƎǀƪȅǸȊǸƴŘŜƪƛ ƘŀǊŜƪŜǘƭŜǊƛ ƛƴŎŜƭŜƳŜƪ ƛœƛƴ ōǸȅǸƪ 

ȅŀǇƤƭŀǊ ƛƴǒŀ ŜǘƳƛǒΣ ŀȅƴƤ ȊŀƳŀƴŘŀ ƪǳǊŘǳƪƭŀǊƤ ǒŜƘƛǊƭŜǊƛ ōǳ ƳŀƴǘƤƪ ǸȊŜǊƛƴŜ ǘŀǎŀǊƭŀƳƤǒǘƤǊ ό !ǊƤΣ нлмрύΦ DǀƪŎƛǎƛƳƭŜǊƛƴƛƴ 

ƘŀǊŜƪŜǘƭŜǊƛ ŘŀƛƳŀ ƛƴǎŀƴƭŀǊƤƴ ƛƭƎƛǎƛƴƛ œŜƪƳƛǒΤ ƛƴŀƴœ ǎƛǎǘŜƳƛƴŘŜƴ ŘƛƴǎŜƭ ǊƛǘǸŜƭƭŜǊŜ ƪŀŘŀǊ ȅŀǒŀƳƤƴ ƘŜǊ ŀƴƤƴŀ ŜǘƪƛŘŜ 

ōǳƭǳƴŀƴ ƳƛǘƻƭƻƧƛƪ ōƛǊ ƎǀǊǸƴǸƳ ƪŀȊŀƴƳƤǒǘƤǊ όIŀǿƪƛƴƎ ǾŜ aƭƻŘƛƴƻǿΣ нлмрύΦ ½ŀƳŀƴƭŀ ōǳ ŘǳǊǳƳ ƛƴǎŀƴƻƐƭǳƴǳƴΣ 

ŜǾǊŜƴƛƴ ȅŀǎŀƭŀǊƤƴƤ ƪŜǒŦŜǘƳŜ ŀŘƤƴŀ ōƛƭƛƳǎŜƭ œŀƭƤǒƳŀƭŀǊŀ ȅǀƴŜƭƳŜǎƛƴƛ ǎŀƐƭŀƳƤǒǘƤǊΦ ¦Ȋŀȅ ōƛƭƛƳƭŜǊƛƴŘŜƪƛ ƎŜƭƛǒƳŜƭŜǊ 

ŘŜ ōǳ ŘǳǊǳƳǳ ŘŜǎǘŜƪƭŜƳƛǒΣ ŀǎǘǊƻƴƻƳƛ ǾŜ ŀǎǘǊƻƴƻƳƛ ƪŀǾǊŀƳƭŀǊƤ ŦŜƴ ōƛƭƛƳƭŜǊƛ ŜƐƛǘƛƳƛ ƛœŜǊƛǎƛƴŘŜ ŘŀƘŀ œƻƪ ȅŜǊ 

ŀƭƳŀȅŀ ōŀǒƭŀƳƤǒǘƤǊΦ 9ƐƛǘƛƳ ǇǊƻƎǊŀƳƭŀǊƤƴƤƴ ŦŀǊƪƭƤ ŘƛǎƛǇƭƛƴƭŜǊƛƴŜ ό¢ǸǊƪœŜΣ ŦŜƴΣ Ƙŀȅŀǘ ōƛƭƎƛǎƛύ ōǳ ŀƭŀƴƤƴ ŘŀƘƛƭ 
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ŜŘƛƭƳŜǎƛȅƭŜ ōƛǊƭƛƪǘŜ ǀƐǊŜƴŎƛƭŜǊŘŜ ƳŀƴǘƤƪǎŀƭ ŘǸǒǸƴƳŜΣ ŦŜƴ ōƛƭƛƳƭŜǊƛƴŜ ȅǀƴŜƭƛƪ ƻƭǳƳƭǳ ǘǳǘǳƳ ƎŜƭƛǒǘƛǊƳŜ ǾŜ ƛƭƎƛ 

duyma gibi biliǒǎŜƭ ǾŜ Řǳȅǳǒǎŀƭ ǀȊŜƭƭƛƪƭŜǊƛƴ ƎŜƭƛǒƛƳƛƴŜ ƪŀǘƪƤŘŀ ōǳƭǳƴƳŀƪ ŀƳŀœƭŀƴƳƤǒǘƤǊ ό9ƳǊŀƘƻƐƭǳ ǾŜ mȊǘǸǊƪΣ 

2009). 

¸ŀǒŀƴƤƭŀƴ ŜǾǊŜƴƛ ŀƴƭŀƳƭŀƴŘƤǊƳŀƪ ƪǸœǸƪ œƻŎǳƪƭŀǊ ƛœƛƴ Ƙƛœ ŘŜ ƪƻƭŀȅ ŘŜƐƛƭŘƛǊΦ YǳǊƎǳǎǳƴŘŀ ƎǀƪŎƛǎƛƳƭŜǊƛƴƛƴ ȅƻƐǳƴ ōƛǊ 

ǒŜƪƛƭŘŜ ȅŜǊ ŀƭŘƤƐƤ άYǸœǸƪ tǊŜƴǎέ ǊƻƳŀƴƤƴŘŀ ŀƴƭŀǘƤƭŘƤƐƤ ƎƛōƛΣ œƻŎǳƪƭŀǊƤƴ ƎǀȊǸȅƭŜ 5ǸƴȅŀΩƴƤƴ ŀƴƭŀƳƭŀƴŘƤǊƤƭƳŀǎƤΣ 

ōǸȅǸƪƭŜǊ ƛœƛƴ ǘǳƘŀŦ ǾŜ ŀƴƭŀƳǎƤȊ ƻƭŀōƛƭƳŜƪǘŜŘƛǊΥ 

ά{ŀƴŀǘ ǒŀƘŜǎŜǊƛƳƛ ōǸȅǸƪƭŜǊŜ ƎǀǎǘŜǊƛǇΣ ǊŜǎƛƳŘŜƴ ƪƻǊƪǳǇ ƪƻǊƪƳŀŘƤƪƭŀǊƤƴƤ ǎƻǊŘǳƳΦ Ψ ŀǇƪŀŘŀƴ ƪƛƳ 

ƪƻǊƪŀǊΚΩ ŘŜƳŜǎƛƴƭŜǊ ƳƛΚ !Ƴŀ ōǳ ōƛǊ ǒŀǇƪŀ ǊŜǎƳƛ ŘŜƐƛƭ ƪƛΦ .ƛǊ Ŧƛƭƛ ǎƛƴŘƛǊƳŜȅŜ œŀƭƤǒŀƴ ōƛǊ ōƻŀ ȅƤƭŀƴƤ 

œƛȊƳƛǒǘƛƳ ōŜƴΦ .ǳ ƪŜȊ ōǸȅǸƪƭŜǊ ŀƴƭŀȅŀōƛƭǎƛƴ ŘƛȅŜΣ ōƻŀ ȅƤƭŀƴƤƴƤƴ ƛœƛƴƛ œƛȊŘƛƳΦ .ǸȅǸƪƭŜǊŜ ƘŜǊ ǒŜȅƛ 

ŀœƤƪƭŀƳŀƪ ƎŜǊŜƪƛǊ ȊŀǘŜƴέ ό{ŀƛƴǘ 9ȄǳǇŜǊȅΣ нлмоΥ ф-10).  

4ƻŎǳƪƭŀǊƤƴ ƎǀȊǸȅƭŜ ŘƻƐŀƭ ƻƭƎǳƭŀǊƤƴ ŀƴƭŀǒƤƭƳŀǎƤƴƤƴ ǎŀƐƭŀƴŀōƛƭƳŜǎƛ ƛœƛƴ ƻƴƭŀǊŀ ƪŜƴŘƛƭŜǊƛƴƛ ƛŦŀŘŜ ŜǘƳŜ ŦƤǊǎŀǘƭŀǊƤƴƤƴ 

ǎǳƴǳƭƳŀǎƤ ǀƴŜƳ ŀǊȊ ŜǘƳŜƪǘŜŘƛǊΦ mƐǊŜƴŎƛƭŜǊƛƴ ōƛƭƎƛȅƛ ŀƴƭŀƳƭƤ ōƛǊ ōǸǘǸƴƭǸƐŜ ƪŀǾǳǒǘǳǊƳŀǎƤƴŘŀƪƛ ǀƴŜƳƭƛ 

ƘǳǎǳǎƭŀǊŘŀƴ ōƛǊƛ ŘŜ ƻƴƭŀǊƤƴ ȊƛƘƛƴǎŜƭ ȅŀǇƤƭŀǊƤ ǾŜ ŘǸǒǸƴŎŜ ōƛǊƛƳƭŜǊƛŘƛǊΦ ½ƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊΣ ōƛǊŜȅƭŜǊƛƴ ƎŜǊœŜƪ 

ŘǸƴȅŀƴƤƴ ŘŀǾǊŀƴƤǒƭŀǊƤƴƤ ŀœƤƪƭŀƳŀΣ ƪŜǎǘƛǊƳŜ ǾŜ ŀƴƭŀƳŀŘŀ ƪǳƭƭŀƴŘƤƪƭŀǊƤ ŘǸǒǸƴŎŜ ȅŀǇƤƭŀǊƤŘƤǊΦ DŜǊœŜƪ ŘǸƴȅŀŘŀ 

ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜƴ ŜȅƭŜƳƭŜǊ ǎƻƴǳŎǳ ŜŘƛƴƛƭŜƴ ŀƭƎƤƭŀƳŀƭŀǊƤ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊ ȅŀǇƤƭŀƴŘƤǊƳŀƪǘŀŘƤǊ όYǳǊƴŀȊ ǾŜ 

5ŜƐƛǊƳŜƴŎƛΣ нлмнΤ mȊǘǸǊƪ ǾŜ 5ƻƐŀƴŀȅΣ нлмоύΦ .ƛǊŜȅƛƴ ȊƛƘƴƛƴŘŜƪƛ ǘǸƳ ƳŜƴǘŀƭ ǊŜǎƛƳƭŜǊƛΣ ƪŀǾǊŀƳŀ ȅǀƴŜƭƛƪ ōƛƭƎƛΣ 

ƛȊƭŜƴƛƳ ǾŜ ŘŜƴŜȅƛƳƭŜǊƛ ƛœŜǊŜƴ ƪŀǾǊŀƳ ƛƳŀƧƤ ƛǎŜ ōƛǊŜȅƛƴ ȊƛƘƴƛƴŘŜƪƛ ǀƐŜƭŜǊƛƴ ōƛǊ ƪǸƳŜǎƛƴƛ ƻƭǳǒǘǳǊƳŀƪǘŀΣ ōƛƭƛǒǎŜƭ 

ȅŀǇƤȅƤ ǘŀǎǾƛǊ ŜǘƳŜƪǘŜŘƛǊ ό.ŀƘŀǊ 9ǊǒŜƴ ǾŜ YŀǊŀƪǳǒΣ нлмоΤ ¦ōǳȊ ǾŜ DǀƪōǳƭǳǘΣ 2015). 

4ƻŎǳƪƭŀǊƤƴ ŀǎǘǊƻƴƻƳƛ ƪŀǾǊŀƳƭŀǊƤƴƤ ŀƭƎƤƭŀƳŀ ŘǳǊǳƳƭŀǊƤ ǾŜ ōǳ ƪŀǾǊŀƳƭŀǊŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴƛ ƛƴŎŜƭŜȅŜƴ 

œŜǒƛǘƭƛ ŀǊŀǒǘƤǊƳŀƭŀǊŘŀ œƻŎǳƪƭŀǊƤƴ ōǳ ƪŀǾǊŀƳƭŀǊŀ ȅǀƴŜƭƛƪ œƻƪ ǎŀȅƤŘŀ ŀƭǘŜǊƴŀǘƛŦ ŀƴƭŀȅƤǒ ǾŜ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭ 

ƎŜƭƛǒǘƛǊŘƛƐƛΣ ŜƐƛǘƛƳ ƪŀŘŜƳŜƭŜǊƛƴŘŜƪƛ ŀǊǘƤǒŀ ǊŀƐƳŜƴ ōǳ ŀƴƭŀȅƤǒ ǾŜ ƳƻŘŜƭƭŜǊƛƴ ŘŜƐƛǒƳŜŘƛƐƛ ƻǊǘŀȅŀ ƪƻƴǳƭƳǳǒǘǳǊ 

όmȊǘǸǊƪ ǾŜ 5ƻƐŀƴŀȅΣ нлмоύΦ «ƭƪŜƳƛȊŘŜ ŘŜ ōŜƴȊŜǊ œŀƭƤǒƳŀƭŀǊ ȅŀǇƤƭƳƤǒ ŦŀƪŀǘΤ ŀǎǘǊƻƴƻƳƛ ƪŀǾǊŀƳƭŀǊƤƴŀ ȅǀƴŜƭƛƪ 

ǀƐǊŜƴŎƛ ŀƭƎƤƭŀƳŀƭŀǊƤƴƤ ōŜƭƛǊƭŜƳŜȅŜ ŘŀȅŀƭƤ ōǳ œŀƭƤǒƳŀƭŀǊƤƴ ŘŀƘŀ œƻƪ ƻǊǘŀƻƪǳƭ όBaƭƻƐƭǳ ¦ƐǳǊƭǳΣ нллрΤ 9ƪƛȊ ǾŜ !ƪōŀǒΣ 

нллрΤ YǳǊƴŀȊΣ нлмнΤ mȊǘǸǊƪ ǾŜ ¦œŀǊΣ нлммΤ   ŀƘƛƴ ǾŘΦΣ нлмоΤ 5Ŝƴƛǒ 4ŜƭƛƪŜǊ ǾŜ .ŀƭƤƳΣ нлмнΤ .ǸƭōǸƭ ǾŘΦΣ нлмоΤ 

YŀǇƭŀƴ ǾŜ ¢ŜƪƛƴŀǊǎƭŀƴΣ нлмоΤ mȊǘǸǊƪ ǾŜ 5ƻƐŀƴŀȅΣ нлмоΤ .ƻƭŀǘ ǾŘΦΣ нлмпύΣ ƭƛǎŜ ǾŜ ǸƴƛǾŜǊǎƛǘŜ ό9ƳǊŀƘƻƐƭǳ ǾŜ  

mȊǘǸǊƪΣ нллфΤ YǳǊƴŀȊ ǾŜ 5ŜƐƛǊƳŜƴŎƛΣ нлммΤ /ŀƴōŀȊƻƐƭǳ .ƛƭƛŎƛ ǾŘΦΣ нлмнΤ 5ǳǊǳƪŀƴ ǾŜ {ŀƐƭŀƳ !ǊǎƭŀƴΣ нлмоύ 

ŘǸȊŜȅƛƴŘŜ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŘƛƐƛ ƎǀǊǸƭƳǸǒǘǸǊΦ 4ƻŎǳƪƭŀǊƤƴ ƛǒƭŜƳ ǀƴŎŜǎƛ ŘǀƴŜƳŘŜƴ ǎƻȅǳǘ ŘǀƴŜƳƛƴ ǀȊŜƭƭƛƪƭŜǊƛƴƛ 

ƪŀȊŀƴƳŀȅŀ ōŀǒƭŀŘƤƪƭŀǊƤ ƛƭƪƻƪǳƭǳƴ ƛƭƪ ȅƤƭƭŀǊƤƴŘŀΣ ōǳ ƪŀǾǊŀƳƭŀǊƭŀ ƛƭƎƛƭƛ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴƛ ƛƴŎŜƭŜȅŜƴ œŀƭƤǒƳŀƭŀǊƤƴ 

ƛǎŜ ǎƤƴƤǊƭƤ ǎŀȅƤŘŀ ƻƭŘǳƐǳ ŀƴƭŀǒƤƭƳŀƪǘŀŘƤǊΦ 9ǊƪŜƴ ȅŀǒƭŀǊŘŀƴ ƛǘƛōŀǊŜƴ ǎǸǊŜƪƭƛ ƻƭŀǊŀƪ œŜǾǊŜƭŜǊƛƴƛ ƎǀȊƭŜƳƭŜȅŜǊŜƪ 

ȅŀǒŀƴǘƤ ƛœŜǊƛǎƛƴŘŜƪƛ ǎƻǊƎǳƭŀƳŀƭŀǊƭŀ ƪŜƴŘƛ ƪŀǾǊŀƳǎŀƭ ȅŀǇƤƭŀǊƤƴƤ ƛƴǒŀ ŜŘŜƴ œƻŎǳƪƭŀǊƤƴΣ ōǳ ƪŀǾǊŀƳƭŀǊŀ ȅǀƴŜƭƛƪ 

ȊƛƘƛƴǎŜƭ ƳƻŘŜƭ ǾŜ ƛƳŀƧƭŀǊƤƴƤƴ ōŜƭƛǊƭŜƴƳŜǎƛΣ ǀƐǊŜǘƛƳ ŦŀŀƭƛȅŜǘƭŜǊƛƴƛƴ ōǳƴŀ ƎǀǊŜ ǒŜƪƛƭƭŜƴŘƛǊƛƭƳŜǎƛ ŀœƤǎƤƴŘŀƴ ǀƴŜƳ 

ŀǊȊ ŜǘƳŜƪǘŜŘƛǊΦ .ǳ ōŀƐƭŀƳŘŀ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜƴ œŀƭƤǒƳŀƴƤƴ ŀƳŀŎƤ ƛƭƪƻƪǳƭ ƛƪƛƴŎƛ ǎƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ 5Ǹƴȅŀ ǾŜ ¦Ȋŀȅ 

ƪŀǾǊŀƳƭŀǊƤƴŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴƛƴ ǾŜ ƛƳŀƧƭŀǊƤƴƤƴ ōŜƭƛǊƭŜƴƳŜǎƛΤ ōǳ ƪŀǾǊŀƳƭŀǊƤƴ ȅŀǇƤƭŀƴŘƤǊƤƭƳŀǎƤƴŘŀ Ŝǘƪƛƭƛ 

ƻƭŀƴ ŦŀƪǘǀǊƭŜǊƛƴ ƻǊǘŀȅŀ ƪƻƴǳƭƳŀǎƤŘƤǊΦ 
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¸mb¢9a 

!ǊŀǒǘƤǊƳŀƴƤƴ aƻŘŜƭƛ 

Tƭƪƻƪǳƭ нΦ {ƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛƴ ά5Ǹƴȅŀ ǾŜ ¦Ȋŀȅέ ƪŀǾǊŀƳƭŀǊƤƴŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛ ǾŜ ƛƳŀƧƭŀǊƤƴƤ ǀƐǊŜƴƳŜƪ 

ŀƳŀŎƤȅƭŀ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜƴ ōǳ œŀƭƤǒƳŀŘŀ ŀǊŀǒǘƤǊƳŀ ǇǊƻōƭŜƳƛƴƛƴ ŘƻƐŀǎƤ ƎŜǊŜƐƛ ƴƛǘŜƭ ŀǊŀǒǘƤǊƳŀ ȅǀƴǘŜƳƭŜǊƛƴŘŜƴ ƻƭƎǳ 

ōƛƭƛƳ όǇƘŜƴƻƳŜƴƻƭƻƎȅύ ƪǳƭƭŀƴƤƭƳƤǒǘƤǊΦ hƭƎǳ ōƛƭƛƳΣ ŦŀǊƪƤƴŘŀ ƻƭǳƴŀƴ ŀƴŎŀƪ ŘŜǊƛƴƭŜƳŜǎƛƴŜ ǾŜ ŀȅǊƤƴǘƤƭƤ ōƛǊ ŀƴƭŀȅƤǒŀ 

sahip olǳƴƳŀȅŀƴ ƻƭƎǳƭŀǊŀ ƻŘŀƪƭŀƴƳŀƪǘŀŘƤǊΦ TƴǎŀƴƭŀǊŀ ǘǸƳǸȅƭŜ ȅŀōŀƴŎƤ ƻƭƳŀȅŀƴ ŀȅƴƤ ȊŀƳŀƴŘŀ Řŀ ǘŀƳ 

ŀƴƭŀƳƤƴƤƴ ƪŀǾǊŀƴŀƳŀŘƤƐƤ ƻƭƎǳƭŀǊƤ ŀǊŀǒǘƤǊƳŀȅƤ ŀƳŀœƭŀȅŀƴ œŀƭƤǒƳŀƭŀǊ ƛœƛƴ ƻƭƎǳ ōƛƭƛƳ ƛȅƛ ōƛǊ ŀǊŀǒǘƤǊƳŀ ȊŜƳƛƴƛ 

ƻƭǳǒǘǳǊƳŀƪǘŀŘƤǊ ό¸ƤƭŘƤǊƤƳ ǾŜ  ƛƳǒŜƪΣ нлммύΦ 

!ǊŀǒǘƤǊƳŀƴƤƴ YŀǘƤƭƤƳŎƤƭŀǊƤ 

!ǊŀǒǘƤǊƳŀ wƛȊŜ ƛƭƛƴŘŜ ŘŜǾƭŜǘŜ ŀƛǘ ƛƪƛ ŦŀǊƪƭƤ ƛƭƪƻƪǳƭŘŀ ƎŜǊœŜƪƭŜǒǘƛǊƛƭƳƛǒǘƛǊΦ !ǊŀǒǘƤǊƳŀƴƤƴ ǀǊƴŜƪƭŜƳƛƴƛ ƪǀȅ ƻƪǳƭǳƴŘŀƪƛ 

рп ǾŜ ƳŜǊƪŜȊ ƻƪǳƭŘŀƪƛ сл ǀƐǊŜƴŎƛ ƻƭƳŀƪ ǸȊŜǊŜ ǘƻǇƭŀƳ ммп ǀƐǊŜƴŎƛ ƻƭǳǒǘǳǊƳǳǒǘǳǊΦ !ǊŀǒǘƤǊƳŀŘŀ ǀƐǊŜƴŎƛƭŜǊƛƴ 

ŘǸƴȅŀ ǾŜ ǳȊŀȅ ƪŀǾǊŀƳƭŀǊƤƴŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴƛƴ ǾŜ ƛƳŀƧƭŀǊƤƴƤƴ ōŜƭƛǊƭŜƴƳŜǎƛ ŀƳŀœƭŀƴŘƤƐƤƴŘŀƴΣ ǀȊŜƭƭƛƪƭŜ 

ǎƻƳǳǘ ƛǒƭŜƳƭŜǊ ŘǀƴŜƳƛƴŜ ƎŜœƳƛǒ ǀƐǊŜƴŎƛƭŜǊ ƻƭŀǊŀƪ нΦ ǎƤƴƤŦ ŘǸȊŜȅƛ ǘŜǊŎƛƘ ŜŘƛƭƳƛǒǘƛǊΦ нΦ {ƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛ т-у ȅŀǒ 

ŘǀƴŜƳƛƴƛ ǘŜƳǎƛƭ ŜǘƳŜƪǘŜŘƛǊΦ .ǳ ōŀƪƤƳŘŀƴΣ ǎƻƳǳǘ ōƛǊ ƻƭƎǳ ƻƭŀǊŀƪ ƪŀǊǒƤƳƤȊŀ œƤƪŀƴ ŀƴŎŀƪ ǎƻȅǳǘ ȅƻǊǳƳƭŀǊƭŀ 

ŀƭƎƤƭŀƴŀōƛƭŜƴ ŘǸƴȅŀ ǾŜ ǳȊŀȅ ƪŀǾǊŀƳƭŀǊƤƴƤƴ ōŜƭƛǊƭŜƴŜƴ ǀƐǊŜƴƛƳ ŘǸȊŜȅƭŜǊƛƴŘŜ ƛƴŎŜƭŜƴƳŜǎƛƴƛƴ ȅŀȅŀǊƭƤ ƻƭŀŎŀƐƤ 

ǀƴƎǀǊǸƭƳǸǒǘǸǊΦ TƴŎŜƭŜƳŜŘŜ ǾŜǊƛ œŜǒƛǘƭƛƭƛƐƛƴƛ όƘŜǘŜǊƻƧŜƴƭƛƐƛύ ǎŀƐƭŀƳŀƪ ŀƳŀŎƤȅƭŀ ōƛǊ ƪǀȅ ǾŜ ōƛǊ ƳŜǊƪŜȊ okuldan 

ǀƐǊŜƴŎƛƭŜǊ ƪŀǘƤƭƤƳŎƤ ƻƭŀǊŀƪ ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ 

±ŜǊƛ ¢ƻǇƭŀƳŀ !ǊŀœƭŀǊƤ 

5ǳǊǳƳ œŀƭƤǒƳŀƭŀǊƤƴŘŀ ōƛǊōƛǊƛƴƛ ŘŜǎǘŜƪƭŜȅŜŎŜƪ ǾŜǊƛ œŜǒƛǘƭƛƭƛƐƛƴŜ ǳƭŀǒƳŀƪ ƛœƛƴ ōƛǊŘŜƴ ŦŀȊƭŀ ǾŜǊƛ ǘƻǇƭŀƳŀ ȅǀƴǘŜƳƛ 

ǘŜǊŎƛƘ ŜŘƛƭŜōƛƭƛǊ ό¸ƤƭŘƤǊƤƳ ǾŜ  ƛƳǒŜƪΣ нлммύΦ DǸƴŜǒΣ 5ǸƴȅŀΣ !ȅ Ǝƛōƛ ƎǀƪŎƛǎƛƳƭŜǊƛƴƛƴ ǒŜƪƛƭ ǾŜ ōǸȅǸƪƭǸƐǸ ƘŀƪƪƤƴŘŀ 

ǀƐǊŜƴŎƛ ŀƭƎƤƭŀǊƤƴƤ ƻǊǘŀȅŀ œƤƪŀǊƳŀŘŀ ŀƭŀƴ ȅŀȊƤƴŘŀ œŜǒƛǘƭƛ ǀƴŜǊƛƭŜǊ ǎǳƴǳƭƳǳǒǘǳǊΦ DǀƪŎƛǎƛƳƭŜǊƛƴƛƴ ǘŜƳǎƛƭƛ œƛȊƛƳƭŜǊ ǾŜ 

œƛȊƛƳƭŜǊƛ ŘŜǎǘŜƪƭŜȅŜƴ ǎǀȊƭǸ ƛŦŀŘŜƭŜǊΣ ōǳ ƪŀǾǊŀƳƭŀǊŀ ȅǀƴŜƭƛƪ ǀƐǊŜƴŎƛ ŀƭƎƤƭŀǊƤ ōŜƭƛǊƭŜƳŜŘŜ ƪǳƭƭŀƴƤƭŀōƛƭŜŎŜƪ 

ȅǀƴǘŜƳƭŜǊ ŀǊŀǎƤƴŘŀŘƤǊ ό.ǊȅŎŜ ǾŜ .ƭƻǿƴΣ нлмоύΦ  

IƛƭƭΩŜ όнлмлύ ƎǀǊŜ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊ ƛœŜǊƛƪ ōƛƭƎƛǎƛ όƳƻŘŜƭƭŜƴŜƴ ƎŜǊœŜƐŜ ŀƛǘ ǘŀƴƤƳƭŀȅƤŎƤ ōƛƭƎƛƭŜǊύΣ ȅŀǇƤ ōƛƭƎƛǎƛ όƛƭƛǒƪƛƭŜǊ 

ŀƐƤȅƭŀ ƛƭƎƛƭƛ ōƛƭƎƛύ ǾŜ ƛǒƭŜƳǎŜƭ ōƛƭƎƛ όƛœŜǊƛƪ ǾŜ ȅŀǇƤ ōƛƭƎƛƭŜǊƛƴƛƴ ƪǳƭƭŀƴƤƭƳŀ ŘǳǊǳƳƭŀǊƤȅƭŀ ƛƭƎƛƭƛ ōƛƭƎƛύ ƻƭƳŀƪ ǸȊŜǊŜ 

ōƛƭƎƛƴƛƴ Ǹœ ǀȊŜƭ ōƻȅǳǘǳƴǳ ƛœŜǊƳŜƪǘŜŘƛǊ ό!ƪǘΦ YǳǊƴŀȊ ǾŜ 5ŜƐƛǊƳŜƴŎƛΣ нлмнύΦ 4ŀƭƤǒƳŀŘŀ ǀƐǊŜƴŎƛƭŜǊƛƴ ƛœŜǊƛƪ ōƛƭƎƛǎƛ 

ȊƛƘƛƴ ƘŀǊƛǘŀǎƤΣ ȅŀǇƤ ōƛƭƎƛǎƛ ǾŜ ƛƳŀƧƭŀǊƤ œƛȊƛƳƭŜ ǾŜ ƛǒƭŜƳǎŜƭ ōƛƭƎƛƭŜǊƛ ȅŀǊƤ ȅŀǇƤƭŀƴŘƤǊƤƭƳƤǒ ƳǸƭŀƪŀǘƭarla belirlenmeye 

œŀƭƤǒƤƭƳƤǒǘƤǊΦ mƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ǾŜ ¦Ȋŀȅ ƪŀǾǊŀƳƭŀǊƤƴƤ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ ŘƛƐŜǊ ƪŀǾǊŀƳƭŀǊƤƴ ōŜƭƛǊƭŜƴƳŜǎƛƴŘŜ ȊƛƘƛƴ 

ƘŀǊƛǘŀƭŀǊƤ ƪǳƭƭŀƴƤƭƤǊƪŜƴΣ ōǳ ƪŀǾǊŀƳƭŀǊƤƴ ǀƐǊŜƴŎƛƭŜǊ ǘŀǊŀŦƤƴŘŀƴ ƴŀǎƤƭ ŀƭƎƤƭŀƴŘƤƐƤΣ ȊƛƘƛƴƭŜǊƛƴŘŜ ōǳ ƪŀǾǊŀƳƭŀǊƤ ƴŀǎƤƭ 

ǒŜƪƛƭƭŜƴŘƛǊŘƛƪƭŜǊƛ Ǝƛōƛ ŘǳǊǳƳƭŀǊƤƴ ǀƐǊŜƴƛƭƳŜǎƛƴŘŜ ƛǎŜ œƛȊƛƳƭŜǊŘŜƴ ȅŀǊŀǊƭŀƴƤƭƳƤǒǘƤǊΦ  
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TƴǎŀƴƤƴ ƛœŜǊƛǎƛƴŘŜ ōǳƭǳƴŘǳƐǳ ŘƻƐŀƭ ŘǸƴȅŀ ǎǸǊŜƪƭƛ ŘŜƐƛǒƳŜƪǘŜ ǾŜ ȅŜƴƛŘŜƴ ƻƭǳǒƳŀƪǘŀŘƤǊΦ CƛƪƛǊ ƻƭǳǒǘǳǊƳŀΣ ōƛƭƎƛƭŜǊƛ 

ƪŀȅŘŜǘƳŜ ǾŜ ƛǒƭŜƳŜ Ǝƛōƛ ōƛǊœƻƪ ȊƛƘƛƴǎŜƭ ŦŀŀƭƛȅŜǘ ƛœƛƴ ōŀǒǾǳǊǳƭŀƴ ȊƛƘƛƴ ƘŀǊƛǘŀƭŀǊƤ ōǳ ŘƻƐŀƭ ŘǸƴȅŀŘŀƴ ŜǎƛƴƭŜƴƛƭŜǊŜƪ 

ƎŜƭƛǒǘƛǊƛƭƳƛǒ ōƛǊ ŘǸǒǸƴŎŜ ŀǊŀŎƤŘƤǊΦ ½ƛƘƛƴ ƘŀǊƛǘŀƭŀǊƤΣ ŀƴŀ ŦƛƪƛǊƭŜǊƛ ǘŀǎŀǊƭŀƳŀȅƤΣ ŦƛƪƛǊƭŜǊƛƴ ōƛǊōƛǊƛȅƭŜ ƻƭŀƴ ōŀƐƭŀƴǘƤƭŀǊƤƴƤ 

œŀōǳƪ ǾŜ ƴŜǘ ōƛǊ ǒŜƪƛƭŘŜ ƎǀǎǘŜǊƳŜȅƛ ǎŀƐƭŀƳŀƪǘŀŘƤǊ ό.ǳȊŀƴ ǾŜ .ǳȊŀƴΣ нлмоύΦ 5ǸǒǸƴŎŜƭŜǊƛ ƎǀǊsel olarak ifade etme 

ōƛœƛƳƭŜǊƛƴŘŜƴ ōƛǊƛ ƻƭŀƴ œƛȊƛƳƭŜǊ ƛǎŜ ƎŜǊœŜƪ ȅŀǒŀƳŘŀƪƛ ŘǳǊǳƳƭŀǊƤƴ ǘŜƳǎƛƭƛ ƪƻƴǳƳǳƴŘŀ ȅŜǊ ŀƭƳŀƪǘŀŘƤǊ ό!ƛƴǎǿƻǊǘƘ 

ǾŘΦΣ нлммύΦ 4ƛȊƛƳƭŜǊ ǀƐǊŜƴŎƛȅƛ ƪŜƭƛƳŜƭŜǊƭŜ ǎƤƴƤǊƭŀƳŀŘŀƴ ǀƐǊŜƴŎƛƭŜǊŘŜƪƛ ōƛƭƎƛΣ ƛƴŀƴœ ǾŜ ȅŀǊŀǘƤŎƤ ǇƻǘŀƴǎƛȅŜƭƛ ƻǊǘŀȅŀ 

œƤƪŀǊƳŀƪǘŀŘƤǊ όmȊƳŜƴΣ нллрύΦ 4ƛȊƛƳƭŜǊ ǎŀȅŜǎƛƴŘŜ ǀƐǊŜƴŎƛƭŜǊ ƘŜǊƘŀƴƎƛ ōƛǊ ƪƻƴǳȅŀ ƛƭƛǒƪƛƴ ŘǸǒǸƴŎŜƭŜǊƛƴƛ ǊŀƘŀǘœŀ 

ǎŜǊƎƛƭŜȅŜōƛƭƳŜƪǘŜŘƛǊ ό.ŀƭƤƳ ǾŜ hǊƳŀƴŎƤΣ нлмнύΦ 4ƻŎǳƪƭŀǊƤƴ ƛŦŀŘŜ ȅŜǘŜƴŜƪƭŜǊƛƴƛƴ ȅŜǘŜǊƛƴŎŜ ƎŜƭƛǒƳŜŘƛƐƛ ŜƐƛǘƛƳ-

ǀƐǊŜǘƛƳƛƴ ƛƭƪ ȅƤƭƭŀǊƤƴŘŀ ōƛǊ ŘǳǊǳƳŀ ȅǀƴŜƭƛƪ ŘǳȅƎǳ ǾŜ ŘǸǒǸƴŎŜƭŜǊƛƴƛ ǎǀȊŜƭ ƻƭƳŀȅŀƴ ŀǊŀœƭŀǊƭŀ ŘƛƭŜ ƎŜǘƛǊƳŜǎƛ 

œƻŎǳƪƭŀǊ ŀœƤǎƤƴŘŀƴ ŜƐƭŜƴŎŜƭƛ ǾŜ ŘŀƘŀ ŀǾŀƴǘŀƧƭƤ ƻƭƳŀƪǘŀŘƤǊ ό¸ŀƭœƤƴ ǾŜ 9ǊƎƛƴŜǊΣ нлмпύΦ ½ƛƘƛƴ ƘŀǊƛǘŀǎƤ ǾŜ œƛȊƛƳƭŜǊ 

œƻŎǳƪƭŀǊƤƴ ȅŀǊŀǘƤŎƤ ŘǸǒǸƴƳŜ ǇƻǘŀƴǎƛȅŜƭƛƴƛΣ ƻƭŀȅ ǾŜ ŘǳǊǳƳƭŀǊŀ ƛƭƛǒƪƛƴ ƎƛȊƭƛ ƪŀƭŀƴ ōƛƭƎƛƭŜǊƛƴƛ ǾŜ ōǳ ŘǳǊǳƳƭŀǊŀ ȅǀƴŜƭƛƪ 

ŀƭƎƤƭŀƳŀ ōƛœƛƳƭŜǊƛƴƛ ǀȊƎǸǊŎŜ ƛŦŀŘŜ ŜǘǘƛƪƭŜǊƛ ŀǊŀœƭŀǊ ƻƭŘǳƐǳ ƛœƛƴ ōǳ œŀƭƤǒƳŀŘŀ ǾŜǊƛ ǘƻǇƭŀƳŀ ŀǊŀŎƤ ƻƭŀǊŀƪ ǘŜǊŎƛƘ 

ŜŘƛƭƳƛǒƭŜǊŘƛǊΦ 4ŀƭƤǒƳŀŘŀ ƪŀǇǎŀƳƤƴŘŀƴ ǀƐǊŜƴŎƛƭŜǊƛƴ ƻƭǳǒǘǳǊŘǳƪƭŀǊƤ ȊƛƘƛƴ ƘŀǊƛǘŀǎƤ ǾŜ œƛȊƛƳƭŜǊŘŜƴ ǀǊƴŜƪƭŜǊ ǒŜƪƛƭ 

мΩŘŜ ǎǳƴǳƭƳǳǒǘǳǊΦ 

 

 Ŝƪƛƭ мΦ ½ƛƘƛƴ IŀǊƛǘŀǎƤ ǾŜ 4ƛȊƛƳƭŜǊŘŜƴ mǊƴŜƪƭŜǊ 

mƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ǾŜ ¦Ȋŀȅ ƪŀǾǊŀƳƭŀǊƤƴƤ ȅŀǇƤƭŀƴŘƤǊƤǊƪŜƴ ƘŀƴƎƛ ŦŀƪǘǀǊƭŜǊƛƴ Ǌƻƭ ƻȅƴŀŘƤƐƤ ǾŜ ōǳ ƪŀǾǊŀƳƭŀǊƤƴ 

ǀƐǊŜƴŎƛƭŜǊ ǘŀǊŀŦƤƴŘŀƴ ƴŀǎƤƭ ƪǳƭƭŀƴƤƭŘƤƐƤƴƤƴ ǘŜǎǇƛǘƛΣ ǊŀǎƎŜƭŜ ȅǀƴǘŜƳƭŜ ǎŜœƛƭŜƴ мл ǀƐǊŜƴŎƛȅƭŜ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜƴ ȅŀǊƤ 

ȅŀǇƤƭŀƴŘƤǊƤƭƳƤǒ ƎǀǊǸǒƳŜƭŜǊ ŀǊŀŎƤƭƤƐƤȅƭŀ ǎŀƐƭŀƴƳƤǒǘƤǊΦ Yǀȅ ǾŜ ƳŜǊƪŜȊ ƻƪǳƭŘŀƴ рΩŜǊ ǀƐǊŜƴŎƛ ƳǸƭŀƪŀǘƭŀǊŀ ƪŀǘƤƭƳƤǒǘƤǊΦ 

DǀǊǸǒƳŜƭŜǊŘŜ ƪǳƭƭŀƴƤƭŀŎŀƪ ǎƻǊǳƭŀǊΣ ƛƭƎƛƭƛ ƭƛǘŜǊŀǘǸǊ ǘŀǊŀƴŀǊŀƪ ǾŜ ǀƐǊŜƴŎƛƭŜǊƛƴ ȊƛƘƛƴƭŜǊƛƴŘŜƪƛ ƪŀǾǊŀƳǎŀƭ ȅŀǇƤƭŀǊ ƎǀȊ 

ǀƴǸƴŜ ŀƭƤƴŀǊŀƪ ƻƭǳǒǘǳǊǳƭƳǳǒǘǳǊΦ hƭǳǒǘǳǊǳƭŀƴ ǎƻǊǳƭŀǊ ōƛǊ ŦŜƴ ōƛƭƎƛǎƛ ǾŜ ōƛǊ ǎƻǎȅŀƭ ōƛƭƎƛƭŜǊ ŜƐƛǘƛƳƛ ǳȊƳŀƴƤ ƻƭƳŀƪ 

ǸȊŜǊŜ ƛƪƛ ŀƪŀŘŜƳƛǎȅŜƴƛƴ ƎǀǊǸǒǸƴŜ ǎǳƴǳƭƳǳǒǘǳǊΦ ¦ȊƳŀƴƭŀǊƤƴ ƻǊǘŀƪ ƎǀǊǸǒƭŜǊƛ ŘƻƐǊǳƭǘǳǎǳƴŘŀ ǎƻǊǳƭŀǊ ǸȊŜǊƛƴŘŜ 

ƘŜǊƘŀƴƎƛ ōƛǊ ŘŜƐƛǒƛƪƭƛƪ ȅŀǇƤƭƳŀƳƤǒǘƤǊΦ !ȅǊƤŎŀ ƳǸƭŀƪŀǘ ǀƴŎŜǎƛƴŘŜΣ ǎƻǊǳƭŀǊƤƴ ŀƴƭŀǒƤƭƤǊƭƤƐƤ ƪƻƴǳǎǳƴŘŀ ƳǸƭŀƪata 
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ƪŀǘƤƭƳŀȅŀŎŀƪ ƻƭŀƴ ƛƪƛ ǀƐǊŜƴŎƛƴƛƴ ƎǀǊǸǒƭŜǊƛ ŀƭƤƴƳƤǒǘƤǊΦ mƐǊŜƴŎƛƭŜǊƛƴ ƎǀǊǸǒƭŜǊƛΤ ǎƻǊǳƭŀǊƤƴ ŀƴƭŀǒƤƭƤǊ ƻƭŘǳƐǳƴǳ ǾŜ 

ŀǊŀǒǘƤǊƳŀŎƤƴƤƴ ǎƻǊǳȅŀ ȅǸƪƭŜŘƛƐƛ ŀƴƭŀƳƤ ǘŀǒƤŘƤƐƤƴƤ ƻǊǘŀȅŀ ƪƻȅƳǳǒǘǳǊΦ .ǳ ōŀƪƤƳŘŀƴ ǎƻǊǳƭŀǊƤƴΣ ƛƪƛƴŎƛ ǎƤƴƤŦ 

ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ ōƛƭƛǒǎŜƭ ƎŜƭƛǒƛƳ ŘǸȊŜȅƛƴŜ ǳȅƎǳƴ ƻƭŘǳƐǳ ƎŀǊŀƴǘƛ ŜŘƛƭƳƛǒǘƛǊΦ DǀǊǸǒƳŜ ŦƻǊƳǳƴŘŀ ȅŜǊ ŀƭŀƴ ǎƻǊǳƭŀǊ 

ŀǒŀƐƤŘŀ ǎǳƴǳƭƳǳǒǘǳǊΦ 

мΦ 5Ǹƴȅŀ ƴŀǎƤƭ ōƛǊ ȅŀǇƤȅŀ ǎŀƘƛǇΚ ό ŜƪƛƭΣ ƎǀǊǸƴǸƳ ǾŜ ƛœŜǊƛƪ ƻƭŀǊŀƪ 5Ǹƴȅŀύ 

нΦ 5Ǹƴȅŀ ǎǀȊŎǸƐǸ ŀƪƭƤƴŀ ƴŜƭŜǊƛ ƎŜǘƛǊƛȅƻǊΚ ό5ǸƴȅŀΩƴƤƴ ƛƭƛǒƪƛƭŜƴŘƛǊƛƭŘƛƐƛ ƪŀǾǊŀƳƭŀǊύ 

оΦ 5Ǹƴȅŀ ƘŀƪƪƤƴŘŀ ōƛƭƎƛ ǎŀƘƛōƛ ƻƭƳŀƴŘŀ ƘŀƴƎƛ ƪŀȅƴŀƪƭŀǊ ǎŀƴŀ ȅŀǊŘƤƳŎƤ ƻƭŘǳΚ 

пΦ 5Ǹƴȅŀ ƛƭŜ ƛƭƎƛƭƛ ƴŜƭŜǊƛ ƳŜǊŀƪ ŜŘƛȅƻǊǎǳƴΚ 

рΦ ¦Ȋŀȅ ƴŀǎƤƭ ōƛǊ ȅŀǇƤȅŀ ǎŀƘƛǇΚ ό ŜƪƛƭΣ ƎǀǊǸƴǸƳ ǾŜ ƛœŜǊƛƪ ƻƭŀǊŀƪ ¦Ȋŀȅύ 

сΦ ¦Ȋŀȅ ǎǀȊŎǸƐǸ ŀƪƭƤƴŀ ƴŜƭŜǊƛ ƎŜǘƛǊƛȅƻǊΚ ό¦ȊŀȅΩƤƴ ƛƭƛǒƪƛƭŜƴŘƛǊƛƭŘƛƐƛ ƪŀǾǊŀmlar) 

тΦ ¦Ȋŀȅ ƘŀƪƪƤƴŘŀ ōƛƭƎƛ ǎŀƘƛōƛ ƻƭƳŀƴŘŀ ƘŀƴƎƛ ƪŀȅƴŀƪƭŀǊ ǎŀƴŀ ȅŀǊŘƤƳŎƤ ƻƭŘǳΚ 

8. Uzay ile ilgili neleri merak ediyorsun? 

Veri Analizi 

mƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ǾŜ ¦Ȋŀȅ ƪŀǾǊŀƳƭŀǊƤƴŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛ ǾŜ ƛƳŀƧƭŀǊƤƴƤ ōŜƭƛǊƭŜƳŜȅŜ ȅǀƴŜƭƛƪ ŜƭŘŜ ŜŘƛƭŜƴ 

veǊƛƭŜǊƛƴ ŀƴŀƭƛȊƛΣ άƴƛǘŜƭ ǾŜǊƛƭŜǊƛƴ ǎŀȅƤǎŀƭƭŀǒǘƤǊƤƭƳŀǎƤ ǾŜ ƛœŜǊƛƪ ŀƴŀƭƛȊƛέ ό²ŜōŜǊΣ мффлύ ȅǀƴǘŜƳƭŜǊƛ ƪǳƭƭŀƴƤƭŀǊŀƪ 

ƎŜǊœŜƪƭŜǒǘƛǊƛƭƳƛǒǘƛǊΦ mƐǊŜƴŎƛƭŜǊƛƴΣ ƳŜǊƪŜȊ ƪŀǾǊŀƳ ŜǘǊŀŦƤƴŘŀ ǘŜƪ ŀǒŀƳŀƭƤ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜƭŜǊ ȅŀǇŀǊŀƪ  ǸǊŜǘǘƛƪƭŜǊƛ ȊƛƘƛƴ 

ƘŀǊƛǘŀƭŀǊƤƴŘŀΣ ƳŜǊƪŜȊ ƪŀǾǊŀƳƤ ƘŀƴƎƛ ǎƤƪƭƤƪƭŀ ŘƛƐŜǊ ƪŀǾǊŀƳƭŀǊƭŀ ƛƭƛǒkiƭŜƴŘƛǊŘƛƪƭŜǊƛ ōŜƭƛǊƭŜƴƳŜȅŜ œŀƭƤǒƤƭƳƤǒǘƤǊΦ .ǳ 

ǎǸǊŜœǘŜΣ ƛƭƛǒƪƛƭŜƴŘƛǊŜƴ ƪŀǾǊŀƳƭŀǊƤƴ ŀƛǘ ƻƭŘǳƐǳ ǘŜƳŀ ǾŜ ƪŀǘŜƎƻǊƛƭŜǊ ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ .ǳ ǎŀȅŜŘŜ Ŝƴ ǎƤƪ ǘŜƪǊŀǊƭŀƴŀƴ 

ƪŀǾǊŀƳƭŀǊ ǾŜ ōǳ ƪŀǾǊŀƳƭŀǊƤƴ ŀƛǘ ƻƭŘǳƪƭŀǊƤ ǘŜƳŀƭŀǊ ƻǊǘŀȅŀ ƪƻƴǳƭƳǳǒǘǳǊΦ {ŀȅƤǎŀƭƭŀǒǘƤǊƳŀ ƛǒƭŜƳƛƴŘŜ ƛƪƛ ŀǊŀǒǘƤǊƳŀŎƤ 

ōƛǊƭƛƪǘŜ ƘŀǊŜƪŜǘ ŜŘŜǊŜƪ ǘŜƳŀ ǾŜ ƪŀǘŜƎƻǊƛƭŜƴŘƛǊƳŜ ƛǒƭŜƳƛƴƛ ƎŜǊœŜƪƭŜǒǘƛǊƳƛǒǘƛǊΦ  

!ǊŀǒǘƤǊƳŀŘŀ œƛȊƛƳ ǾŜ ƳǸƭŀƪŀǘƭŀǊƤƴ ŀƴŀƭƛȊƛƴŘŜ ƛǎŜ ƛœŜǊƛƪ ŀƴŀƭƛȊƛƴŘŜƴ ό¸ƤƭŘƤǊƤƳ ǾŜ  ƛƳǒŜƪΣ нлммύ ȅŀǊŀǊƭŀƴƤƭƳƤǒǘƤǊΦ 

mƐǊŜƴŎƛƭŜǊƛƴ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴƛƴ ƻǊǘŀȅŀ ƪƻƴǳƭƳŀǎƤƴŘŀ ƪǳƭƭŀƴƤƭŀƴ œƛȊƛƳƭŜǊ ƛœƛƴ ƪƻŘƭŀƳŀƭŀǊ ȅŀǇƤƭƳƤǒ ǾŜ ǘŜƳŀƭŀǊŀ 

ƛƴŘƛǊƎŜƴŜǊŜƪ ƳƻŘŜƭƭŜǊ ǘŀƴƤƳƭŀƴƳƤǒǘƤǊΦ aǸƭŀƪŀǘƭŀǊƤƴ ŀƴŀƭƛȊƛƴŘŜ ƛǎŜ ōŜƴȊŜǊ ōƛǊ ǎǸǊŜœ ƛȊƭŜƴƳƛǒΣ ƻǊǘŀƪ ƎǀǊǸǒƭŜǊ 

ōŜƭƛǊƭŜƴŜǊŜƪ ƪƻŘƭŀƳŀ ȅŀǇƤƭƳƤǒΣ ōǳ ƪƻŘƭŀǊŘŀƴ ȅƻƭŀ œƤƪƤƭŀǊŀƪ ǾŜǊƛƭŜǊƛ ƎŜƴŜƭ ŘǸȊŜȅŘŜ ǘŜƳǎƛƭ ŜŘŜōƛƭŜŎŜƪ ǘŜƳŀƭŀǊ 

ƻƭǳǒǘǳǊǳƭƳǳǒǘǳǊΦ .ǳ ȅƻƭƭŀ ƘŜƳ œƛȊƛƳ ǾŜ ȊƛƘƛƴ ƘŀǊƛǘŀƭŀǊƤƴŘŀƴ ŜƭŘŜ ŜŘƛƭŜƴ ǾŜǊƛƭŜǊ ŘŜǎǘŜƪƭŜƴƳŜȅŜΣ ƘŜƳ ŘŜ ȊƛƘƛƴǎŜƭ 

ƳƻŘŜƭƭŜǊƛƴƛƴ ǒŜƪƛƭƭŜƴƳŜǎƛƴŘŜ Ŝǘƪƛƭƛ ƻƭŀƴ ǳƴǎǳǊƭŀǊ ƻǊǘŀȅŀ ƪƻƴǳƭƳŀȅŀ œŀƭƤǒƤƭƳƤǒǘƤǊΦ aǸƭŀƪŀǘƭŀǊƤƴ ŀƴŀƭƛȊƛƴŘŜ 

ƪƻŘƭŀȅƤŎƤ ƎǸǾŜƴƛǊƭƛƐƛƴƛ ǎŀƐƭŀƳŀƪ ƛœƛƴ ŀȅƴƤ ǾŜǊƛƭŜǊΣ ƛƪƛ ŀǊŀǒǘƤǊƳŀŎƤ ǘŀǊŀŦƤƴŘŀƴ ōƛǊōƛǊƛƴŘŜƴ ōŀƐƤƳǎƤȊ ƻƭŀǊŀƪ 

ƪƻŘƭŀƴƳƤǒǘƤǊΦ .ŀƐƤƳǎƤȊ ƪƻŘƭŀȅƤŎƤƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ǳȅǳƳǳƴ ȅǸƪǎŜƪ ŘǸȊŜȅŘŜ ό҈усύ ƻƭŘǳƐǳ ƎǀǊǸƭƳǸǒΣ ǳȅǳƳƭǳ 

ƻƭƳŀȅŀƴ ƪƻŘƭŀƳŀƭŀǊ ǸȊŜǊƛƴŘŜ ŀƴƭŀǒƳŀȅŀ ǾŀǊƤƭƳƤǒǘƤǊΦ 

BULGULAR 

5Ǹƴȅŀ YŀǾǊŀƳƤƴŀ ¸ǀƴŜƭƛƪ ½ƛƘƛƴ IŀǊƛǘŀƭŀǊƤƴŘŀƴ 9ƭŘŜ 9ŘƛƭŜƴ .ǳƭƎǳƭŀǊ 

mƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴƤ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ ŘƛƐŜǊ ƪŀǾǊŀƳƭŀǊƤƴ ōŜƭƛǊƭŜƴƳŜǎƛƴŘŜ ƪǳƭƭŀƴƤƭŀƴ ȊƛƘƛƴ ƘŀǊƛǘŀƭŀǊƤƴŘŀƴ 

ŜƭŘŜ ŜŘƛƭŜƴ ōǳƭƎǳƭŀǊ  Ŝƪƛƭ нΩ ŘŜ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ  Ŝƪƛƭ нΩ ȅŜ ōŀƪƤƭŘƤƐƤƴŘŀ ǀƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴƤ ŘŀƘŀ œƻƪ 
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ƎǀƪŎƛǎƳƛ ƪŀǾǊŀƳƭŀǊƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛΤ DŜȊŜƎŜƴΣ DǸƴŜǒΣ ¸ƤƭŘƤȊΣ ¦Ȋŀȅ ǾŜ !ȅΩƤƴ ōǳ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ Ŝƴ œƻƪ 

ƪǳƭƭŀƴƤƭŀƴ ƪŀǾǊŀƳƭŀǊ ƻƭŘǳƐǳ ƎǀǊǸƭƳǸǒǘǸǊΦ .ǳƴǳƴ ȅŀƴƤƴŘŀ ǀƐǊŜƴŎƛƭŜǊƛƴ ȅŀǒŀƴƤƭŀƴ 5ǸƴȅŀΩȅŀ ŀƛǘ ƪŀǾǊŀƳƭŀǊƤ Řŀ ōǳ 

ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ ƪǳƭƭŀƴŘƤƐƤΣ ƛƴǎŀƴΣ ōƛǘƪƛΣ ǒŜƘƛǊΣ ȅŀǇƤΣ ƘŀȅǾŀƴΣ ƻƪǎƛƧŜƴΣ ŘŜƴƛȊΣ ȅŀǒŀƳΣ ǘƻǇǊŀƪ ƪŀǾǊŀƳƭŀǊƤƴƤƴ ōǳ 

ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ ȅŜǊ ŀƭŘƤƐƤ ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ !ȅǊƤŎŀ ōǳ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ ¦ȊŀȅΣ ŀǎǘǊƻƴƻǘΣ ǳȊŀȅ ŀǊŀŎƤΣ ǳȊŀȅƭƤΣ ǘŜƭŜǎƪƻǇΣ 

ǳȅŘǳΣ ȅŜǊœŜƪƛƳƛΣ ȅǀǊǸƴƎŜΣ ǇŀǘƭŀƳŀΣ aŀǊǎΣ ±ŜƴǸǎ ǾŜ WǸǇƛǘŜǊ ƪŀǾǊŀƳŀƭŀǊƤ ƪǳƭƭŀƴƤƭƳƤǒǘƤǊΦ  Ŝƪƛƭ н ƛƴŎŜƭŜƴŘƛƐƛƴŘŜ 

ǀƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴƤ оф ŦŀǊƪƭƤ ƪŀǾǊŀƳƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƪƭŜǊƛΤ ōǳ ƪŀǾǊŀƳƭŀǊƤƴ нт ǘŀƴŜǎƛƴƛ ƎǀƪȅǸȊǸ ǳƴǎǳǊƭŀǊƤ 

όDǀƪŎƛǎƛƳƭŜǊƛΣ DŜȊŜƎŜƴƭŜǊΣ ¦ȊŀȅύΣ мн ǘŀƴŜǎƛƴƛƴ ƛǎŜ ȅŜǊȅǸȊǸ ǀƐŜƭŜǊƛƴŘŜƴ ό4ŜǾǊŜǎŜƭ ¦ƴǎǳǊƭŀǊύ ƻƭǳǒǘǳƐǳ 

ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ 

 

 Ŝƪƛƭ н. mƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ YŀǾǊŀƳƤƴƤ TƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ YŀǾǊŀƳƭŀǊ 

5Ǹƴȅŀ YŀǾǊŀƳƤƴŀ ¸ǀƴŜƭƛƪ 4ƛȊƛƳƭŜǊŘŜƴ 9ƭŘŜ 9ŘƛƭŜƴ .ǳƭƎǳƭŀǊ 

mƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴŜ ŀƛǘ ōǳƭƎǳƭŀǊ  Ŝƪƛƭ оΩǘŜ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ ¸ŀǇƤƭŀƴ ƛœŜǊƛƪ 

ŀƴŀƭƛȊƛ ǎƻƴǳŎǳ ǀƐǊŜƴŎƛƭŜǊƛƴ œƛȊƛƳƭŜǊƛƴŘŜ ōǳ ƪŀǾǊŀƳŀ ŀƛǘ Ǹœ ŦŀǊƪƭƤ ƳƻŘŜƭ ǘŜǎǇƛǘ ŜŘƛƭƳƛǒǘƛǊΦ 

   
Astronomi Model 

5Ǹƴȅŀ ƛƭŜ ōƛǊƭƛƪǘŜ ŘƛƐŜǊ ƎǀƪŎƛǎƛƳƭŜǊƛƴƛƴ 
œƛȊƛƭŘƛƐƛ ƳƻŘŜƭ 

/ƻƐǊŀŦƛ aƻŘŜƭ 
5ǸƴȅŀΩƴƤƴ ǘŜƪ ōŀǒƤƴŀ ȅŜǊ ŀƭŘƤƐƤ ƳƻŘŜƭ 

4ŜǾǊŜǎŜƭ aƻŘŜƭ 
¸ŜǊȅǸȊǸƴŘŜƴ ōƛǊ ƪŜǎƛǘƛƴ ȅŀƴǎƤǘƤƭŘƤƐƤ 

model 

 Ŝƪƛƭ оΦ mƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ YŀǾǊŀƳƤƴŀ ¸ǀƴŜƭƛƪ ½ƛƘƛƴǎŜƭ aƻŘŜƭƭŜǊƛ 
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5Ǹƴȅŀ 

DǀƪŎƛǎƛƳƭŜǊƛ Gezegenler 4ŜǾǊŜǎŜl Unsurlar Uzay 
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      278 4Ŝƭƛƪ, M. ve ¢ŜƪōƤȅƤƪ, A. (2016). Tƭƪƻƪǳƭ TƪƛƴŎƛ {ƤƴƤŦ mƐǊŜƴŎƛƭŜǊƛƴƛƴ 5Ǹƴȅŀ ǾŜ ¦Ȋŀȅ YŀǾǊŀƳƭŀǊƤƴŀ 
¸ǀƴŜƭƛƪ ½ƛƘƛƴǎŜƭ aƻŘŜƭƭŜǊƛ ǾŜ TƳŀƧƭŀǊƤ, International Journal Of Eurasia Social Sciences, Vol: 7, Issue: 
25, pp. (271-289). 

 

 Ŝƪƛƭ о ƛƴŎŜƭŜƴŘƛƐƛƴŘŜ ǀƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴƛ ŘŀƘŀ œƻƪ !ǎǘǊƻƴƻƳƛ ƳƻŘŜƭ 

όрпύ ǾŜ /ƻƐǊŀŦƛ ƳƻŘŜƭƛƴ όрлύ ƻƭǳǒǘǳǊŘǳƐǳ ƎǀǊǸƭƳǸǒǘǸǊΦ .ǳƴƭŀǊƤƴ ȅŀƴƤƴŘŀ ŀȊ Řŀ 4ŜǾǊŜǎŜƭ ƳƻŘŜƭ όфύ ȅŜǊ ŀƭƳƤǒǘƤǊΦ  

5Ǹƴȅŀ YŀǾǊŀƳƤƴŀ ¸ǀƴŜƭƛƪ DǀǊǸǒƳŜƭŜǊŘŜƴ 9ƭŘŜ 9ŘƛƭŜƴ .ǳƭƎǳƭŀǊ 

mƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴƤ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ ƪŀǾǊŀƳ ǾŜ ƳƻŘŜƭƭŜǊƛƴ ƘŀƴƎƛ ŜǘƪŜƴƭŜǊ ŘƻƐǊǳƭǘǳǎǳƴŘŀ ǒŜƪƛƭƭŜƴŘƛƐƛΣ 

ōǳ ƪŀǾǊŀƳƤƴ ǀƐǊŜƴŎƛƭŜǊƛƴ ȊƛƘƛƴƭŜǊƛƴŘŜ ƴŀǎƤƭ ōƛǊ ƛƳŀƧŀ ǎŀƘƛǇ ƻƭŘǳƐǳ Ǝƛōƛ ŘǳǊǳƳƭŀǊƤƴ ǀƐǊŜƴƛƭƳŜǎƛ ŀƳŀŎƤȅƭŀ 

ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜƴ ƎǀǊǸǒƳŜƭŜǊŘŜƴ ŜƭŘŜ ŜŘƛƭŜƴ ōǳƭƎǳƭŀǊ ǒŜƪƛƭ пΩ ǘŜ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ 

  

 Ŝƪƛƭ пΦ mƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ YŀǾǊŀƳƤƴŀ ¸ǀƴŜƭƛƪ 5ǸǒǸƴŎŜƭŜǊƛ 

 Ŝƪƛƭ п ƛƴŎŜƭŜƴŘƛƐƛƴŘŜ ǀƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴƤ ƎǀȊƭŜƳƭŜŘƛƐƛ ȅŜǊ ǾŜ Ǝǀƪ ŎƛǎƛƳƭŜǊƛȅƭŜ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ 

ƎǀǊǸƭǸǊƪŜƴΤ 5ǸƴȅŀΩŘŀƪƛ ŘŜƴƎŜƴƛƴ όƛƴǎŀƴƤƴ ȅǸǊǸƳŜǎƛΣ ŎƛǎƛƳƭŜǊƛƴ ƘŀǾŀȅŀ ǳœƳŀƳŀǎƤ ǾōΦύ ȅŜǊ œŜƪƛƳƛ ǎŀȅŜǎƛnde 

ƻƭŘǳƐǳƴǳ ōŜƭƛǊǘƳƛǒƭŜǊŘƛǊΥ  

mрΤ 5ǸƴȅŀΩƴƤƴ ǸȊŜǊƛƴŘŜ ǸƭƪŜƭŜǊ ǾŀǊΦ ¸ǳǾŀǊƭŀƪ ōƛǊ ǒŜƪƭƛ ǾŀǊΦ ¸ŜǊœŜƪƛƳƛ ƻƭŘǳƐǳ ƛœƛƴ ƛƴǎŀƴƭŀǊ 

ŘǸǒƳǸȅƻǊΦ ¸ŜǊœŜƪƛƳƛ ƻƭƳŀǎŀ ǎǳ ƛœŜƳŜȊǎƛƴΣ ȅŜƳŜƪ ȅƛȅŜƳŜȊǎƛƴΣ ƘŀǾŀȅŀ ǳœŀǊǎƤƴΣ ǘƻǇ ƻȅƴŀǊƪŜƴ ǘƻǇǳƴ 

ƘŀǾŀȅŀ ǳœŀǊΣ ǳȅǳȅŀƳŀȊǎƤƴΣ ȅŀǘŀƐƤƴ ƘŀǾŀȅŀ ǳœŀǊΦ 

mоΤ 5Ǹƴȅŀ ȅǳǾŀǊƭŀƪΤ ǸƭƪŜƭŜǊΣ ƻƪȅŀƴǳǎΣ ŜǾƭŜǊ ǾŀǊΦ ¸ŜǊœŜƪƛƳƛ ǾŀǊ ƘŀǾŀŘŀ ƪŀƭƳƤȅƻǊǎǳƴΦ ¸ŜǊœŜƪƛƳƛ 

ƻƭƳŀǎŀȅŘƤ ƘŀǾŀŘŀ ƪŀƭƤǊŘƤƪΦ 

DǀǊǸǒƳŜƭŜǊŘŜƴ ŜŘƛƴƛƭŜƴ ōǳƭƎǳƭŀǊŀ ƎǀǊŜ ǀƐǊŜƴŎƛƭŜǊƛƴ ȊƛƘƴƛƴŘŜƪƛ 5ǸƴȅŀΩƴƤƴ ȅǳǾŀǊƭŀƪΣ ƘŜƳ ƪŜƴŘƛ ŜǘǊŀŦƤƴŘŀ ƘŜƳ 

ŘŜ ƎǸƴŜǒ ŜǘǊŀŦƤƴŘŀ ŘǀƴŜƴ ōƛǊ ŎƛǎƛƳ ƛƳŀƧƤƴŀ ǎŀƘƛǇ ƻƭŘǳƐǳΤ Ŧŀƪŀǘ ǀƐǊŜƴŎƛƭŜǊƛƴ ŘǸƴȅŀƴƤƴ ƪŜƴŘƛ ŜƪǎŜƴƛ ǾŜ ƎǸƴŜǒ 

ŜǘǊŀŦƤƴŘŀƪƛ ŘǀƴǸǒ ƘŀǊŜƪŜǘƭŜǊƛƴƛƴ ƘŀƴƎƛ ǎƻƴǳœƭŀǊƤ ƻƭŘǳƐǳƴǳ ōƛƭƳŜŘƛƪƭŜǊƛ ƎǀǊǸƭƳǸǒǘǸǊΥ  
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25, pp. (271-289). 

 

mуΤ 5Ǹƴȅŀ DǸƴŜǒΩƛƴ ŜǘǊŀŦƤƴŘŀ ŘǀƴǸȅƻǊΦ ¸ǳǾŀǊƭŀƪΣ ƻǊǘŀǎƤƴŘŀ œƛȊƎƛ ǾŀǊΦ 

mоΤ 5Ǹƴȅŀ ŀȅƴƤ ȅŜǊŘŜ ŘǳǊǳȅƻǊΣ ǎǸǊŜƪƭƛ ƪŜƴŘƛ ȅŜǊƛƴŘŜ ŘǀƴǸȅƻǊΦ 

mƐǊŜƴŎƛƭŜǊŘŜƴ ōŀȊƤƭŀǊƤƴƤƴ 5ǸƴȅŀΩƴƤƴ ƻƭǳǒǳƳǳȅƭŀ ƛƭƎƛƭƛ ǀƴ ōƛƭƎƛƭŜǊŜ ǎŀƘƛǇ ƻƭŘǳƪƭŀǊƤΣ ōǳ ǀƴ ōƛƭƎƛƭŜǊƛƴ ƻƭǳǒƳŀǎƤƴŘŀ 

ŦƛƭƳΣ ǊŜǎƛƳΣ œƛȊƎƛ ŦƛƭƳ ǾŜ ƎǀȊƭŜƳ Ǝƛōƛ ƛƴŦƻǊƳŀƭ ǀƐǊŜƴƳŜƭŜǊƛƴ Ŝǘƪƛƭƛ ƻƭŘǳƐǳ ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ ¸ƛƴŜ ōǳ ƎǀǊǸǒƳŜƭŜǊŘŜ 

ǀƐǊŜƴŎƛƭŜǊƛƴ 5ǸƴȅŀΩƴƤƴ ƻƭǳǒǳƳǳΣ ȅŜǊ ƪǸǊŜ ǸȊŜǊƛƴŘŜƪƛ Ƙŀȅŀƭƛ œƛȊƎƛ ƻƭŀƴ ŜƪǾŀǘƻǊ œƛȊƎƛǎƛƴƛƴ ƴŜ ƻƭŘǳƐǳ ǾŜ 

ƳŜǘŜƻǊƭŀǊƤƴ ƴŀǎƤƭ ōƛǊ ȅŀǇƤȅŀ ǎŀƘƛǇ ƻƭŘǳƐǳƴŀ ƛƭƛǒƪƛƴ ƳŜǊŀƪ ŘǳȅŘǳƪƭŀǊƤ ǾŜ ōǳ ƪƻƴǳƭŀǊƤ ŀǊŀǒǘƤǊƳŀƪ ƛǎǘŜŘƛƪƭŜǊƛ 

ƎǀǊǸƭƳǸǒǘǸǊΥ 

mсΤ 5ǸƴȅŀΩƴƤƴ ƴŀǎƤƭ ƻƭǳǒǘǳƐǳƴǳ œƻƪ ƳŜǊŀƪ ŜŘƛȅƻǊǳƳΦ 5ǸƴȅŀΩƴƤƴ ƻƭǳǒǳƳǳƴǳ ŀƴƭŀǘŀƴ ōƛǊ ŦƛƭƳ 

ƛȊƭŜŘƛƳΦ .ƛǊ ƪǳǘǳ ǾŀǊŘƤΣ ōƛǊ ŘŜ ǎŀŀǘ ǾŀǊŘƤΣ ǎŀŀǘ œŜǾǊƛƭƛȅƻǊŘǳΣ ŎŀƳ Ǝƛōƛ ōƛǊ ǒŜȅ ǾŀǊŘƤΣ ŀǘŜǒ ǘƻǇǳ ǾŀǊŘƤΣ 

ǎƻƴǊŀ 5Ǹƴȅŀ ƪƤǊƤƭŘƤΣ ǘƻǇǊŀƪ ǘƻǇǳƴŀ ōŜƴȊŜŘƛΦ .ǳ Ƴǳ 5Ǹƴȅŀ ŘŜŘƛƭŜǊΣ ƎǸƭŘǸƭŜǊΦ 

mпΤ 5Ǹƴȅŀ ōǸȅǸƪ ōƛǊ ¸ƤƭŘƤȊΩƤƴ ǇŀǘƭŀƳŀǎƤ ǎƻƴǳŎǳ ƻƭǳǒƳǳǒ ƻƭŀōƛƭƛǊΦ 

mнΤ 5ǸƴȅŀΩŘŀ ŘŜƴƛȊƭŜǊ ŘŀƘŀ ŦŀȊƭŀŘƤǊΦ .ŀȊƤ ƪƛǒƛƭŜǊ ŘŜƴƛȊƭŜǊƛƴ ōǸȅǸƪ ƻƭŘǳƐǳƴŀ ƛƴŀƴƳƤȅƻǊ ŀƳŀ ōǸȅǸƪ 

ŘŜƴƛȊƭŜǊΦ 5ǸƴȅŀΩȅŀ ŘƤǒŀǊƤŘŀƴ ōŀƪƳŀƪ ƛǎǘŜǊŘƛƳΦ 5ǸƴȅŀΩƴƤƴ ƻǊǘŀǎƤƴŘŀƴ ƎŜœŜƴ œƛȊƎƛȅƛ ƳŜǊŀƪ 

ediyorum. 

Uzay YŀǾǊŀƳƤƴŀ ¸ǀƴŜƭƛƪ ½ƛƘƛƴ IŀǊƛǘŀƭŀǊƤƴŘŀƴ 9ƭŘŜ 9ŘƛƭŜƴ .ǳƭƎǳƭŀǊ 

mƐǊŜƴŎƛƭŜǊƛƴ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴƤ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ ŘƛƐŜǊ ƪŀǾǊŀƳƭŀǊƤƴ ōŜƭƛǊƭŜƴƳŜǎƛƴŘŜ ƪǳƭƭŀƴƤƭŀƴ ȊƛƘƛƴ ƘŀǊƛǘŀƭŀǊƤƴŘŀƴ 

ŜƭŘŜ ŜŘƛƭŜƴ ōǳƭƎǳƭŀǊ  Ŝƪƛƭ рΩ ǘŜ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ 
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ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ .ǳƴǳƴ ȅŀƴƤƴŘŀ ōƛǊœƻƪ ǀƐǊŜƴŎƛƴƛƴ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴƤ ŀǎǘǊƻƴƻǘΣ ǳȊŀȅ ŀǊŀŎƤΣ ǳȅŘǳΣ ǘŜƭŜǎƪƻǇ 
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¸ƤƭŘƤȊ AraǒǘƤǊƳŀ DǀƪŎƛǎƛƳƭŜǊƛ YŀǊŀƴƭƤƪ ¦ȊŀȅƭƤ TƳŀƧ DǀȊƭŜƳ 
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ƪŀǾǊŀƳƭŀǊƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ ƎǀǊǸƭƳǸǒǘǸǊΦ !ȅǊƤŎŀ ȅƛƴŜ ōǳ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ YŀǊŀŘŜƭƛƪΣ ƪŀǊŀƴƭƤƪΣ ōƻǒƭǳƪΣ ŀƐƤǊƭƤƪǎƤȊƭƤƪ 

Ǝƛōƛ ¦ȊŀȅΩƤ ōŜǘƛƳƭŜȅŜƴ ƪŀǾǊŀƳƭŀǊŀ ǾŜ ǳȊŀȅƭƤ Ǝƛōƛ ǳƴǎǳǊƭŀǊŀ ǊŀǎǘƭŀƴƤƭƳƤǒǘƤǊΦ .ǳƴǳƴƭŀ ōƛǊƭƛƪǘŜΣ ǀƐǊŜƴŎƛƭŜǊƛƴ ¦Ȋŀȅ 

ƪŀǾǊŀƳƤƴƤ DŜȊŜƎŜƴ ƪŀǾǊŀƳƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƪƭŜǊƛ aŀǊǎΣ ±ŜƴǸǎΣ WǸǇƛǘŜǊΣ ¦ǊŀƴǸǎΣ bŜǇǘǸƴΣ {ŀǘǸǊƴΣ tƭǸǘƻƴΣ 

aŜǊƪǸǊΩǸƴ ōǳ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ ŘŀƘŀ ŀȊ ȅŜǊ ŀƭŘƤƐƤ ƎǀǊǸƭƳǸǒǘǸǊΦ 5ƛƐŜǊ ƪŀǾǊŀƳƭŀǊŀ ƎǀǊŜ ŘŀƘŀ ŀȊ ǎŀȅƤŘŀ ƻƭǎŀ Řŀ 

ǀƐǊŜƴŎƛƭŜǊ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴƤ {ŀƳŀƴȅƻƭǳΣ aŜǘŜƻǊΣ DŀƭŀƪǎƛΣ ¸ƤƭŘƤȊ ƪŀȅƳŀǎƤΣ ¦Ȋŀȅ ƳŜƪƛƐƛΣ aƻǊ ǀǘŜǎƛ ƤǒƤƴƭŀǊΣ ƎǀƪȅǸȊǸΣ 

ōǳƭǳǘΣ ȅŀƐƳǳǊΣ ƘŀǾŀ ŘǳǊǳƳǳ Ǝƛōƛ ƪŀǾǊŀƳƭŀǊƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊƳƛǒƭŜǊŘƛǊΦ 

¦Ȋŀȅ YŀǾǊŀƳƤƴŀ ¸ǀƴŜƭƛƪ 4ƛȊƛƳƭŜǊŘŜƴ 9ƭŘŜ 9ŘƛƭŜƴ .ǳƭƎǳƭŀǊ 

mƐǊŜƴŎƛƭŜǊƛƴ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴŜ ŀƛǘ ōǳƭƎǳƭŀǊ  Ŝƪƛƭ сΩŘŀ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ 4ƛȊƛƳƭŜǊ ōǳ 

ƪŀǾǊŀƳŀ ŀƛǘ ōŜǒ ŦŀǊƪƭƤ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭ ǘŜǎǇƛǘ ŜŘƛƭƳƛǒǘƛǊΦ .ǳ ƳƻŘŜƭƭŜǊŘŜƴ !ǎǘǊƻƴƻǘ ƳƻŘŜƭ όроύ ǾŜ DǀƪŎƛǎƛƳƭŜǊƛ 

ƳƻŘŜƭƛƴƛƴ όпсύ Ŝƴ ŦŀȊƭŀ ƪǳƭƭŀƴƤƭŘƤƐƤ ƎǀǊǸƭƳǸǒǘǸǊΦ .ǳƴǳƴ ȅŀƴƤ ǎƤǊŀ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ ǀƴŜƳƭƛ ōƛǊ ōǀƭǸƳǸƴǸƴ YŀǊŀƴƭƤƪ 

ƳƻŘŜƭŜ όноύΣ ōŀȊƤ ǀƐǊŜƴŎƛƭŜǊƛƴ ¸ƤƭŘƤȊ ƳƻŘŜƭŜ όмрύ ǾŜ ōƛǊ ǀƐǊŜƴŎƛƴƛƴ ƛǎŜ ¦ȊŀȅƭƤ όмύ ƳƻŘŜƭŜ ǎŀƘƛǇ ƻƭŘǳƐǳ 

ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ 

     
Astronot Model 
¦ȊŀȅΩƤƴ ŀǎǘǊƻƴƻǘƭŀǊƤƴ 
ƪŜǒƛŦ ȅŀǇǘƤƐƤ ōƛǊ ȅŜǊ 
ƻƭŀǊŀƪ ŀƴƭŀǘƤƭŘƤƐƤ model 

DǀƪŎƛǎƛƳƭŜǊƛ aƻŘŜƭƛ 
¦ȊŀȅΩƤƴ 

ƎǀƪŎƛǎƛƳƭŜǊƛƴŘŜƴ 
ƻƭǳǒŀƴ ōƛǊ ȅŜǊ ƻƭŀǊŀƪ 
œƛȊƛƭŘƛƐƛ ƳƻŘŜƭ 

YŀǊŀƴƭƤƪ aƻŘŜƭ 
¦ȊŀȅΩƤƴ ƪŀǊŀƴƭƤƪ ōƛǊ 
ȅŜǊ ƻƭŀǊŀƪ ƎǀǎǘŜǊƛƭŘƛƐƛ 

model 

¸ƤƭŘƤȊ aƻŘŜƭ 
¦ȊŀȅΩƤ ōƻƭŎŀ ȅƤƭŘƤȊŘŀƴ 
ƻƭǳǒŀƴ ōƛǊ ȅŜǊ ƻƭŀǊŀƪ 

anlatan model  

¦ȊŀȅƭƤ aƻŘŜƭ 
¦ȊŀȅƭƤ temsilinin 
œƛȊƛƭŘƛƐƛ ƳƻŘŜƭ 

 Ŝƪƛƭ с. mƐǊŜƴŎƛƭŜǊƛƴ ¦Ȋŀȅ YŀǾǊŀƳƤƴŀ ¸ǀƴŜƭƛƪ ½ƛƘƛƴǎŜƭ aƻŘŜƭƭŜǊƛ 

¦Ȋŀȅ YŀǾǊŀƳƤƴŀ ¸ǀƴŜƭƛƪ DǀǊǸǒƳŜƭŜǊŘŜƴ 9ƭŘŜ 9ŘƛƭŜƴ .ǳƭƎǳƭŀǊ 

mƐǊŜƴŎƛƭŜǊƛƴ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴƤ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ ƪŀǾǊŀƳ ǾŜ ƳƻŘŜƭƭŜǊƛƴ ƘŀƴƎƛ ŜǘƪŜƴƭŜǊ ŘƻƐǊǳƭǘǳǎǳƴŘŀ ǒŜƪƛƭƭŜƴŘƛƐƛƴƛƴ 

ōŜƭƛǊƭŜƴƳŜǎƛ ŀƳŀŎƤȅƭŀ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜƴ ƎǀǊǸǒƳŜƭŜǊŘŜƴ ŜƭŘŜ ŜŘƛƭŜƴ ōǳƭƎǳƭŀǊ ǒŜƪƛƭ тΩŘŜ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ  Ŝƪƛƭ т 

ƛƴŎŜƭŜƴŘƛƐƛƴŘŜ ǀƐǊŜƴŎƛƭŜǊƛƴ ǳȊŀȅ ƪŀǾǊŀƳƤƴƤ ŘŀƘŀ œƻƪ Ǝǀƪ ŎƛǎƛƳƭŜǊƛ ǾŜ ŀǎǘǊƻƴƻǘ ƪŀǾǊŀƳƭŀǊƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ 

ƎǀǊǸƭƳǸǒǘǸǊΦ .ǳ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ ǀƐǊŜƴŎƛƭŜǊƛƴ ƎǀȊƭŜƳƭŜŘƛƐƛ Ǝǀƪ ŎƛǎƛƳƭŜǊƛƴƛƴ ŘŀƘŀ ŦŀȊƭŀ ǀƴ Ǉƭŀƴŀ œƤƪǘƤƐƤΤ ¦Ȋŀȅ ǾŜ 

ŀǎǘǊƻƴƻǘ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜǎƛƴŜ ǎƤƪœŀ ǊŀǎǘƭŀƴƳƤǒ ǾŜ ¦Ȋŀȅ ΨƤ ƳŜǊŀƪ ŜǘǘƛƪƭŜǊƛ ǾŜ ǳȊŀȅƭƤƭŀǊ ǾŜ ƎŜȊŜƎŜƴƭŜǊ ƘŀƪƪƤƴŘŀ 

ŀǊŀǒǘƤǊƳŀ ȅŀǇƳŀ ƛǎǘŜƐƛƴŘŜ ƻƭŘǳƪƭŀǊƤ ƻǊǘŀȅŀ œƤƪƳƤǒǘƤǊΦ .ǳƴǳƴ ȅŀƴƤƴŘŀ ¦ȊŀȅΩŀ ȅǀƴŜƭƛƪ ƪŀǾǊŀƳǎŀƭ ȅŀǇƤƭŀǊƤƴƤƴ 

ƻƭǳǒƳŀǎƤƴŘŀ œƛȊƎƛ ŦƛƭƳƭŜǊƛƴ Ǌƻƭ ƻȅƴŀŘƤƐƤ ƎǀǊǸƭƳŜƪǘŜŘƛǊΥ 

mсΤ ¦Ȋŀȅ ŘŜȅƛƴŎŜ 5ǸƴȅŀΣ !ȅΣ DǸƴŜǒΣ ¸ƤƭŘƤȊƭŀǊ ŀƪƭƤƳŀ ƎŜƭƛȅƻǊΦ YŀǊŀƴƭƤƪ ōƛǊ ȅŜǊΦ ¸ŜǊ œŜƪƛƳƛ ȅƻƪΦ 

TǎǘŜŘƛƐƛƳƛȊ Ǝƛōƛ ŘƻƭŀǒŀōƛƭƛǊƛȊΦ {ŀƴƪƛ ƘŀǾŀŘŀ ǳœǳȅƻǊ gibiyiz. 
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mмΤ ¦Ȋŀȅ ƘŀǾŀǎƤȊ ǾŜ ǎƤŎŀƪ ōƛǊ ȅŜǊΦ hǊŀŘŀ œƻƪ ȅƤƭŘƤȊ ǾŀǊΦ 4ƛȊƎƛ ŦƛƭƳŘŜ ƎǀǎǘŜǊƛȅƻǊΦ YŜƭƻƐƭŀƴƭŀǊ ƎƛŘƛȅƻǊ 

ƘŀǾŀǎƤȊ ƪŀƭƤȅƻǊƭŀǊΦ ¦Ȋŀȅ ŀǊŀŎƤȅƭŀ ƎƛŘƛƭŜōƛƭƛǊΦ ¦Ȋŀȅŀ ƎƛŘƛƭƳŜǎƛƴƛƴ ƴŜŘŜƴƛ ƎŜȊŜƎŜƴƭŜǊ ƛƭŜ ƛƭƎƛƭƛ ōƛƭƛƳ 

ȅŀǇƤȅƻǊǎǳƴΦ !ǎǘǊƻƴƻǘƭŀǊ ¦ȊŀȅΩŀ ōƛǊ ǳȅŘǳ ȅŜǊƭŜǒǘƛǊƛȅƻǊƭŀǊΣ ǘŜƭŜŦƻƴƭŀǊ ǘŀōƭŜǘƭŜǊ ōǀȅƭŜ œŀƭƤǒƤȅƻǊΣ ƻ 

ȅǸȊŘŜƴ ¦ȊŀȅΩƤƴ ōƛȊŜ œƻƪ ƪŀǘƪƤǎƤ ǾŀǊŘƤǊΦ 

mфΤ ¦Ȋŀȅ ƪŀǊŀƴƭƤƪ ōƛǊ ȅŜǊΣ ǳȊŀȅƭƤƭŀǊƤƴ ŜǾƛΦ !ǎǘǊƻƴƻǘ ¦ȊŀȅΩŀ œƤƪŀǊΣ ¦ȊŀȅΩƤ ƪŜǒŦŜŘŜǊΣ ƘŜǊƪŜǎŜ ŀƴƭŀǘƳŀƪ 

ƛœƛƴ ƻ ōƛƭƎƛƭŜǊƛ ǘƻǇƭŀǊΦ 

mƐǊŜƴŎƛƭŜǊƛƴ ȊƛƘƛƴƭŜǊƛƴƪƛ ¦Ȋŀȅ ƛƳŀƧƤΤ ƘŀǾŀǎƤȊΣ ǎƤŎŀƪΣ ǘŜƘƭƛƪŜƭƛΣ œƻƪ ōǸȅǸƪΣ ōƻƭ ȅƤƭŘƤȊƭƤΣ ȅŜǊ œŜƪƛƳƛƴƛƴ 

ƻƭƳŀŘƤƐƤΣ ƪŀǊŀƴƭƤƪ ōƛǊ ȅŜǊ ƻƭŘǳƐǳΣ ¦ȊŀȅΩŘŀ ¦ȊŀȅƭƤƭŀǊƤƴ ȅŀǒŀŘƤƐƤΣ ǒŜƪƭƛƴŘŜŘƛǊΦ  

mпΤ ¦ȊŀȅΩƤƴ ƴŀǎƤƭ ƻƭǳǒǘǳƐǳƴǳ œƻƪ ƳŜǊŀƪ ŜŘƛȅƻǊǳƳΦ ¦Ȋŀȅ œƻƪ ōǸȅǸƪ ōƛǊ ȅŜǊΣ ǎƛƳǎƛȅŀƘΣ œƻƪ ŀȊ ƤǒƤƪ 

ǾŀǊΣ ƤǒƤƪƭŀǊƤ ȅŜǘƳƛȅƻǊΣ œǸƴƪǸ ¦Ȋŀȅ œƻƪ ōǸȅǸƪΣ ƪŜǒŦŜǘƳŜƪ ƛǎǘŜŘƛƐƛƳƛȊ ōƛǊ ȅŜǊΦ 

mнΤ ¦Ȋŀȅ ȅƤƭŘƤȊƭƤ ōƛǊ ȅŜǊΣ ƎǀƪŎƛǎƛƳƭŜǊƛ ǾŀǊΦ ¢ŜƘƭƛƪŜƭƛ ōƛǊ ȅŜǊΣ ƎǀƪǘŀǒƭŀǊƤ ƎŜƭƛǊ ōŀȊŜƴΦ 5ǸƴȅŀΩȅŀ ƎŜƭƛǊǎŜ 

ƘƤȊƭŀ ōǸȅǸƪ ōƛǊ ȅŜǊ ŀœŀǊƭŀǊΦ 

  

 Ŝƪƛƭ тΦ mƐǊŜƴŎƛƭŜǊƛƴ ¦Ȋŀȅ YŀǾǊŀƳƤƴŀ ¸ǀƴŜƭƛƪ 5ǸǒǸƴŎŜƭŜǊƛ 

.ǳƴƭŀǊƤƴ ȅŀƴƤƴŘŀ ǀƐǊŜƴŎƛƭŜǊŘŜƪƛ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴƤƴ ŀƴƭŀƳƭŀƴŘƤǊƤƭƳŀǎƤƴŘŀ ¦Ȋŀȅ ƘŀƪƪƤƴŘŀƪƛ ƘŀōŜǊΣ ƎǀǊǎŜƭƭŜǊ ǾŜ 

ƪƛǘŀǇƭŀǊƤƴ ǀƐǊŜƴƳŜƭŜǊƛƴŜ ƪŀȅƴŀƪ ǎŀƐƭŀŘƤƐƤΤ ǀƐǊŜƴŎƛƭŜǊƛƴ ¦ȊŀȅΩƤƴ ƻƭǳǒǳƳǳΣ ¦ȊŀȅΩŘŀƪƛ ȅŀǒŀƳƤƴ ƴŀǎƤƭ ƻƭŘǳƐǳΣ 

¦ȊŀȅƭƤƭŀǊƤƴ ƴŀǎƤƭ ōƛǊ ǾŀǊƭƤƪ ƻƭŘǳƪƭŀǊƤƴƤ ƳŜǊŀƪ ŜǘǘƛƪƭŜǊƛ ǾŜ ǘŜƭŜǎƪƻǇ ƪǳƭƭŀƴŀǊŀƪ ¦Ȋŀȅ ƘŀƪƪƤƴŘŀ ƛƴŎŜƭŜƳŜ ȅŀǇƳŀƪ 

ƛǎǘŜŘƛƪƭŜǊƛ ƎǀǊǸƭƳǸǒǘǸǊΦ 

UZAY 

TƭƛǒƪƛƭŜƴŘƛǊƳŜ 

DǀƪŎƛǎƛƳƭŜǊƛ 

5Ǹƴȅŀ 

f(5) 

Ay 

f(4) 

DǸƴŜǒ 

f(3) 

¸ƤƭŘƤȊ 

f(3) 

Samanyolu 

f(2) 

DǀƪǘŀǒƤ 

f(2) 

Gezegen 

f(2) 

Astronot 

!ǊŀǒǘƤǊƳŀ 

f(4) 

¦Ȋŀȅ !ǊŀŎƤ 

f(4) 

Uydu 

f(4) 

Bilgi 
Toplama 

f(3) 

Bilgi 
tŀȅƭŀǒƳŀ 

f(3) 

YŜǒŦŜǘƳŜ 

f(3) 

Bilim 

f(1) 

.ƛƭƛƳ !ŘŀƳƤ 

f(1) 

Hayali 
Unsurlar 

¦ȊŀȅƭƤ 

f(4) 

TƳŀƧ 

¸ŀǇƤ 

YŀǊŀƴƭƤƪ 

f(5) 

!ƐƤǊƭƤƪǎƤȊ 

f(3) 

IŀǾŀǎƤȊ 

f(2) 

4ƻƪ 
¸ƤƭŘƤȊƭƤ 

f(2) 

4ƻƪ .ǸȅǸƪ 

f(2) 

{ƤŎŀƪ 

f(1) 

Tehlikeli 

f(1) 

Renk 

Mavi 

f(1) 

Beyaz 

f(1) 

mƐǊŜƴƳŜ 

mƴōƛƭƎƛ 

Haberler 

f(2) 

Resim 

f(2) 

4ƛȊƎƛŦƛƭƳ 

f(1) 

Kitap 

f(1) 

Merak 

!ǊŀǒǘƤǊƳŀ 

¦ȊŀȅƭƤƭŀǊ 

f(4) 

Gezegenler 

f(2) 
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mоΤ .Ŝƴ ŘŜ ¦ȊŀȅΩŀ œƤƪƳŀƪ ƛǎǘƛȅƻǊǳƳΦ ¦ȊŀȅΩŀ ƴŀǎƤƭ œƤƪƤȅƻǊƭŀǊΣ ƻ ŜƭōƛǎŜƭŜǊ ƻƴƭŀǊƤ ƴŀǎƤƭ ǘǳǘǳȅƻǊΣ ōǳƴƭŀǊ 

ƛƭƎƛƳƛ œŜƪƛȅƻǊΦ ¦ȊŀȅƭƤƭŀǊ ǾŀǊΣ ōƛƭƛȅƻǊǳƳΦ ¦ȊŀȅƭƤƭŀǊ ȅŜǒƛƭŘƛǊΣ ƘŀōŜǊƭŜǊŘŜ ƎǀǊŘǸƳΣ ƎŜǊœŜƪ ŘǸƴȅŀȅŀ 

gidiyorlar. 

mпΤ ¦ȊŀȅΩƤ ƳŜǊŀƪ ŜŘƛȅƻǊǳƳΣ ǳȊŀȅƭƤƭŀǊ ǾŀǊ ƳƤ ȅƻƪ Ƴǳ ŘƛȅŜΦ tŜƪ ōƛƭƛƴƳƛȅƻǊ Ŧŀƪŀǘ ƻƭŀōƛƭƛǊΦ 4ǸƴƪǸ 

ǘŜƭŜŦƻƴƭŀǊŘŀ ŘŜƐƛǒƛƪ ŘŜƐƛǒƛƪ ƎǀǊǸƴǘǸƭŜǊ œƤƪƤȅƻǊΦ 

mмлΤ ¦Ȋŀȅ ƪŀǊŀƴƭƤƪ ōƛǊ ȅŜǊΣ œǸƴƪǸ ǳȊŀȅŘŀ ƴŜŦŜǎ ȅƻƪǘǳǊΦ ¦Ȋŀȅ ƘŀƪƪƤƴŘŀ ƪƛǘŀǇƭŀǊŘŀƴ ōƛƭƎƛ 

toplayabiliriz. Teleskopla bilgi toplanabilir. 

¢!w¢L a! ve {hb¦4  

Tƭƪƻƪǳƭ нΦ {ƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ǾŜ ¦Ȋŀȅ ƪŀǾǊŀƳƭŀǊƤƴŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛ ǾŜ ƛƳŀƧƭŀǊƤƴƤ ƻǊǘŀȅŀ ƪƻȅƳŀƪ 

ŀƳŀŎƤȅƭŀ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜƴ œŀƭƤǒƳŀŘŀΣ ǀƐǊŜƴŎƛƭŜǊƛƴ ōǳ ƪŀǾǊŀƳƭŀǊŀ ȅǀƴŜƭƛƪ ŀƭƎƤƭŀǊƤ ǾŜ ōǳ ƪŀǾǊŀƳƭŀǊƤ ȅŀǇƤƭŀƴŘƤǊƳŀŘŀ 

rol oynayan etkenler belirlenmeȅŜ œŀƭƤǒƤƭƳƤǒǘƤǊΦ 4ŀƭƤǒƳŀŘŀƴ ŜƭŘŜ ŜŘƛƭŜƴ ōǳƭƎǳƭŀǊŀ ƎǀǊŜΣ ǀƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ 

ƪŀǾǊŀƳƤƴƤ ŘŀƘŀ œƻƪ ƎǀƪŎƛǎƳƛ ƪŀǾǊŀƳƭŀǊƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ ōǳ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ DŜȊŜƎŜƴ όсмύΣ DǸƴŜǒ όпуύΣ ¸ƤƭŘƤȊ 

όппύ ǾŜ !ȅ όотύ ƪŀǾǊŀƳƭŀǊƤƴƤƴ ǀƴ Ǉƭŀƴŀ œƤƪǘƤƐƤ ƎǀǊǸƭƳŜƪǘŜŘƛǊΦ 5ǳǊǳƪŀƴ ǾŜ {ŀƐƭŀƳ !Ǌǎƭŀƴ όнлмоύ ǀƐǊŜǘƳŜƴ 

ŀŘŀȅƭŀǊƤȅƭŀ ƎŜǊœŜƪƭŜǒǘƛǊŘƛƪƭŜǊƛ œŀƭƤǒƳŀŘŀ ōŜƴȊŜǊ ōƛǊ ŘǳǊǳƳ ƎǀǊǸƭƳǸǒΣ ǀƐǊŜǘƳŜƴ ŀŘŀȅƭŀǊƤ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴƤ ŘŀƘŀ 

œƻƪ DǸƴŜǒΣ !ȅΣ DŜȊŜƎŜƴ ǾŜ ¸ƤƭŘƤȊ ƪŀǾǊŀƳƭŀǊƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊƳƛǒƭŜǊŘƛǊΦ  mƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴŀ ȅǀƴŜƭƛƪ 

zihinǎŜƭ ƳƻŘŜƭƭŜǊƛ ƛƴŎŜƭŜƴŘƛƐƛƴŘŜ 5Ǹƴȅŀ ƛƭŜ ōƛǊƭƛƪǘŜ ŘƛƐŜǊ ƎǀƪŎƛǎƛƳƭŜǊƛƴƛƴ ȅŜǊ ŀƭŘƤƐƤ !ǎǘǊƻƴƻƳƛ ƳƻŘŜƭƛƴ όрпύ ŘŀƘŀ 

œƻƪ ƪǳƭƭŀƴƤƭŘƤƐƤ ƎǀȊƭŜƴƳƛǒǘƛǊΦ  !ȅǊƤŎŀ ƎǀǊǸǒƳŜƭŜǊŘŜƴ ŜŘƛƴƛƭŜƴ ǾŜǊƛƭŜǊŘŜ ŘŜ ōŜƴȊŜǊ ōƛǊ ŘǳǊǳƳ ƻƭŘǳƐǳ !ȅ ǾŜ DǸƴŜǒ 

ƪŀǾǊŀƳƭŀǊƤƴƤƴ ȅƛƴŜ ōǳ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ ȅŜǊ ŀƭŘƤƐƤ ƎǀǊǸƭƳǸǒǘǸǊΦ .ǳƴƭŀǊƤƴ ȅŀƴƤƴŘŀ ǀƐǊŜƴŎƛ œƛȊƛƳƭŜǊƛƴŘŜ 5Ǹƴȅŀ 

ƪŀǾǊŀƳƤƴƤƴ ǘŜƪ ōŀǒƤƴŀ œƛȊƛƭŜǊŜƪ ȅŀƴǎƤǘƤƭŘƤƐƤ /ƻƐǊŀŦƛ aƻŘŜƭƛƴ όрлύ ǀƴŜƳƭƛ ƻǊŀƴŘŀ ƪǳƭƭŀƴƤƭŘƤƐƤ ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ  

 DǀǊǸǒƳŜƭŜǊŘŜ ǀƐǊŜƴŎƛƭŜǊ 5ǸƴȅŀΩƴƤƴ ǒŜƪƭƛƴƛ ȅǳǾŀǊƭŀƪ ƻƭŀǊŀƪ ōŜƭƛǊǘƳƛǒƭŜǊŘƛǊΦ TƭŜǊƭŜȅŜƴ ȅƤƭƭŀǊŘŀ ōǳ ŘǳǊǳƳǳƴ 

ǀƐǊŜƴŎƛƭŜǊ ǘŀǊŀŦƤƴŘŀƴ ōŜƴȊŜǊ ǒŜƪƛƭŘŜ ƴƛǘŜƭŜƴŘƛǊƛƭƳŜȅŜ ŘŜǾŀƳ ŜǘǘƛƐƛΤ 5ǸƴȅŀΩƴƤƴ ǒŜƪƭƛƴƛƴ ƻǊǘŀƻƪǳƭ ŘǸȊŜȅƛƴŘŜ 

ȅǳǾŀǊƭŀƪ ǾŜ œŜƳōŜǊΤ ǸƴƛǾŜǊǎƛǘŜ ŘǸȊŜȅƛƴŘŜ ŜƭƛǇǎ Ǝƛōƛ ƴƛǘŜƭŜƴŘƛǊƛƭŘƛƐƛ ƎǀǊǸƭƳǸǒǘǸǊ όYǳǊƴŀȊ ǾŜ 5ŜƐƛǊƳŜƴŎƛΣ нлмнΤ 

¢ǸǊƪ ǾŘΦΣ нлмнΤ .ƻƭŀǘ ǾŘΦΣ нлмпύΦ .ǳ ōŀƪƤƳŘŀƴ ŜǊƪŜƴ ȅŀǒƭŀǊŘŀ 5ǸƴȅŀΩƴƤƴ ǒŜƪƭƛƴƛƴ Ǹœ ōƻȅǳǘƭǳ ƳƻŘŜƭ ǘŀǎŀǊƤƳƭŀǊƤȅƭŀ 

ǀƐǊŜƴŎƛƭŜǊŜ ƪŀȊŀƴŘƤǊƤƭƳŀǎƤƴƤƴΣ ƳǳƘǘŜƳŜƭ ƪŀǾǊŀƳ ȅŀƴƤƭƎƤƭŀǊƤƴƤ ǀƴƭŜȅŜōƛƭŜŎŜƐƛ ŘǸǒǸƴǸƭƳŜƪǘŜŘƛǊΦ DǀǊǸǒƳŜƭŜǊŘŜ 

Řƛƪƪŀǘƛ œŜƪŜƴ ōƛǊ ōŀǒƪŀ ŘǳǊǳƳ ƛǎŜ 5ǸƴȅŀΩƴƤƴ ƘŜƳ ƪŜƴŘƛ όнύΣ ƘŜƳ ŘŜ DǸƴŜǒ όоύ ŜǘǊŀŦƤƴŘŀ ƘŀǊŜƪŜǘ ŜǘǘƛƐƛ ƛŦŀŘŜǎƛƴƛƴ 

ȅŜǊ ŀƭƳƤǒ ƻƭƳŀǎƤŘƤǊΦ .ǳ ƛŦŀŘŜƴƛƴ ŘŜǾŀƳƤ ƻƭŀǊŀƪΣ ōǳ ƘŀǊŜƪŜǘƭŜǊƛƴ ƘŀƴƎƛ ǎƻƴǳœƭŀǊƤ ƳŜȅŘŀƴŀ ƎŜǘƛǊŘƛƐƛƴŜ ƛƭƛǒƪƛƴ 

ǎƻǊǳƭŀǊƤƴ ƛǎŜ ǀƐǊŜƴŎƛƭŜǊ ǘŀǊŀŦƤƴŘŀƴ ȅŀƴƤǘǎƤȊ ōƤǊŀƪƤƭŘƤƐƤ ƎǀǊǸƭƳǸǒǘǸǊΦ 4ŀƭƤǒƳŀ  ǳōŀǘ ŀȅƤƴŘŀ ¢ǸǊƪœŜ ŘŜǊǎƛƴŘŜ 

5ǸƴȅŀƳƤȊ ǾŜ ¦Ȋŀȅ ǘŜƳŀǎƤ ƛǒƭŜƴŘƛƪǘŜƴ ǎƻƴǊŀ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŘƛƐƛ ƛœƛƴ ǀƐǊŜƴŎƛƭŜǊƛƴ ōǳ ōƛƭƎƛǎƛƴŘŜ ǎƤƴƤǊƭƤƭƤƪ ƻƭƳŀǎƤ ŘƻƐŀƭ 

ƪŀǊǒƤƭŀƴƳŀƪǘŀŘƤǊΦ .ŜƭƛǊǘƛƭŜƴ ƪƻƴǳ aŀȅƤǎ ŀȅƤ ƛœŜǊƛǎƛƴŘŜ Iŀȅŀǘ .ƛƭƎƛǎƛ ŘŜǊǎƛ ƪŀǇǎŀƳƤƴŘŀ ǎǳƴǳƭƳŀƪǘŀŘƤǊΦ !ȅǊƤŎŀ ŦŜƴ 

bilƛƳƭŜǊƛ ŘŜǊǎƛƴŘŜ оΦ ǎƤƴƤŦǘŀ ȅŜǊ ŀƭƳŀƪǘŀŘƤǊΦ 

¸ƛƴŜ ƎǀǊǸǒƳŜƭŜǊŘŜ ǀƐǊŜƴŎƛƭŜǊƛƴ 5ǸƴȅŀΩƴƤƴ ƻƭǳǒǳƳǳƴŀ ƛƭƛǒƪƛƴ œŜǒƛǘƭƛ ǀƴōƛƭƎƛƭŜǊŜ ǎŀƘƛǇ ƻƭŘǳƐǳΣ 5ǸƴȅŀΩƴƤƴ 

ƻƭǳǒǳƳǳƴǳ .ǸȅǸƪ tŀǘƭŀƳŀ ¢ŜƻǊƛǎƛƴŜ ōŜƴȊŜǊ ¸ƤƭŘƤȊ ǇŀǘƭŀƳŀǎƤόмύ ǾŜ 5ǸƴȅŀΩƴƤƴ ƪŜƴŘƛ ŜǘǊŀŦƤƴŘŀ ŘǀƴŜǊŜƪ 

ǎƻƐǳƳŀǎƤƴƤ ǒŜƪƭƛƴŘŜƪƛ ŀƭŜǾ ǘƻǇǳ όмύ Ǝƛōƛ ǘŜƻǊƛƭŜǊƭŜ ŀœƤƪƭŀŘƤƪƭŀǊƤ ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ YŀǾǊŀƳ ȅŀƴƤƭƎƤǎƤ ƻƭŀǊŀƪ 

ƴƛǘŜƭŜƴŜōƛƭŜŎŜƪ ōǳ ƛƴŀƴƤǒƭŀǊƤƴ ŘŜƐƛǒƛƳŜ ōƛǊ Ƙŀȅƭƛ ŘƛǊŜƴœ ƎǀǎǘŜǊŘƛƐƛ ōƛƭƛƴƳŜƪǘŜŘƛǊΦ .ǸƭōǸƭ ǾŘΦΣ όнлмоύ ǘŀǊŀŦƤƴŘŀƴ 

ƻǊǘŀƻƪǳƭ уΦǎƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛȅƭŜ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜƴ œŀƭƤǒƳŀŘŀ ǀƐǊŜƴŎƛƭŜǊ 5ǸƴȅŀΩƴƤƴ ǇŀǘƭŀȅŀǊŀƪ ƻƭǳǒǘǳƐǳƴǳ ōŜƭƛǊǘƛǊƪŜƴΤ 
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9ƳǊŀƘƻƐƭǳ ǾŜ mȊǘǸǊƪΩǸƴ όнллфύ ƎŜǊœŜƪƭŜǒǘƛǊŘƛƐƛ œŀƭƤǒƳŀŘŀ CŜƴ ōƛƭƎƛǎƛ ǀƐǊŜǘƳŜƴ ŀŘŀȅƭŀǊƤ 5ǸƴȅŀΩƴƤƴ ƻƭǳǒǳƳǳƴǳ 

.ǸȅǸƪ tŀǘƭŀƳŀ ǘŜƻǊƛǎƛȅƭŜ ŀœƤƪƭŀƳƤǒƭŀǊŘƤǊΦ .ǸȅǸƪ tŀǘƭŀƳŀƴƤƴ ŜǾǊŜƴƛƴ ƻƭǳǒǳƳǳƴǳ ŀœƤƪƭŀȅŀƴ ǘŜƻǊƛ ŘŜƐƛƭΣ 5ǸƴȅŀΩƴƤƴ 

ƻƭǳǒǳƳǳ ǘŜƻǊƛǎƛ ƻƭŘǳƐǳƴǳ ŘǸǒǸƴŜƴ ǀƐǊŜƴŎƛƭŜǊƛƴ ƛƭŜǊƭŜȅŜƴ ȅƤƭƭŀǊŘŀ Řŀ ōǳƴŀ ōŜƴȊŜǊ ōƛǊ ŘǸǒǸƴŎŜ 

ƎŜƭƛǒǘƛǊŜōƛƭŜŎŜƪƭŜǊƛƴŘŜƴ ƘŀǊŜƪŜǘƭŜΣ œƻŎǳƪ ōƛƭƛƳƛ ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭŀƴ ōǳ ƛƴŀƴœƭŀǊƤƴ ǳȅƎǳƴ ōƛƭƛƳǎŜƭ ȅŀǊƎƤƭŀǊƭŀ 

ŘŜƐƛǒǘƛǊƛƭƳŜǎƛ ŀŘƤƴŀΣ ǀƐǊŜƴƳŜ ƻǊǘŀƳƭŀǊƤƴŘŀ ǎǳƴǳƭŀŎŀƪ ȊŜƴƎƛƴ ǘŀǎŀǊƤƳƭŀǊƤƴ Ŝǘƪƛƭƛ ƻƭŀŎŀƐƤ ŘǸǒǸƴǸƭƳŜƪǘŜŘƛǊΦ 

4ŀƭƤǒƳŀŘŀΣ ȊƛƘƛƴ ƘŀǊƛǘŀƭŀǊƤ ǾŜ œƛȊƛƳƭŜǊΣ ƎǀǊǸǒƳŜƭŜǊŘŜƴ ŜƭŘŜ ŜŘƛƭŜƴ ǾŜǊƛƭŜǊƛƴ ōƛǊōƛǊƛƴƛ ŘŜǎǘŜƪƭŜȅŜƴ ōǳƭƎǳƭŀǊƤ 

ŘƻƐǊǳƭǘǳǎǳƴŘŀ ǀƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴƤ ŘŀƘŀ œƻƪ ōƛǊ ƎǀƪŎƛǎƳƛ ƻƭŀǊŀƪ ŘǸǒǸƴŘǸƐǸ ǎƻƴǳŎǳƴŀ ǳƭŀǒƤƭƳƤǒǘƤǊΦ 

4ŀƭƤǒƳŀŘŀƪƛ ōƛǊ ōŀǒƪŀ ŘǳǊǳƳ ƛǎŜ ǀƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴƤƴ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛ ŘƛƐŜǊ ƪŀǾǊŀƳƭŀǊƤƴ ƛƴǎŀƴ όплύΣ 

ǒŜƘƛǊ όнуύΣ ōƛǘƪƛ όнтύΣ ƘŀȅǾŀƴ όмфύΣ ŘŜƴƛȊ όмпύΣ ǘƻǇǊŀƪ όмнύ Ǝƛōƛ œŜǾǊŜǎŜƭ ǳƴǎǳǊƭŀǊŘŀƴ ƻƭǳǒǘǳƐǳ ƎǀǊǸƭƳǸǒǘǸǊΦ ½ƛƘin 

ƘŀǊƛǘŀƭŀǊƤƴŘŀ 5Ǹƴȅŀ ƪŀǾǊŀƳƤƴƤƴ ƛƭƛǒƪƛƭŜƴŘƛǊƛƭƳŜǎƛƴŘŜ œŜǾǊŜǎŜƭ ǳƴǎǳǊƭŀǊƤƴ ǀƐǊŜƴŎƛƭŜǊ ǘŀǊŀŦƤƴŘŀƴ ŘŀƘŀ ŀȊ 

ƪǳƭƭŀƴƤƭŘƤƐƤΣ œƛȊƛƳƭŜǊŘŜ ȅŜǊ ŀƭŀƴ 5Ǹƴȅŀ ȅǸȊŜȅƛƴŘŜƪƛ ōƛǊ ƪŜǎƛǘƛƴ ŀƴƭŀǘƤƭŘƤƐƤ œŜǾǊŜǎŜƭ ƳƻŘŜƭƛƴ ŦǊŜƪŀƴǎƤƴƤƴ ŘƛƐŜǊ 

ƳƻŘŜƭƭŜǊŘŜƴ ŘŀƘŀ ŘǸǒǸƪ ƻƭŘǳƐǳ ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ DǀǊǸǒƳŜƭŜǊŘŜ ǀƐǊŜƴŎƛƭŜǊ 5Ǹƴȅŀ ȅǸȊŜȅƛƴŘŜƪƛ ŎŀƴƭƤ ǾŜ ŎŀƴǎƤȊƭŀǊƤƴ 

ōƛǊ ŘŜƴƎŜ ŘƻƐǊǳƭǘǳǎǳƴŘŀ ōƛǊ ŀǊŀŘŀ ōǳƭǳƴŘǳƪƭŀǊƤƴƤΣ ōǳ ŘŜƴƎŜ ǳƴǎǳǊǳƴǳƴ ȅŜǊœŜƪƛƳƛ όтύ ƻƭŘǳƐǳƴǳ ƛŦŀŘŜ 

ŜǘƳƛǒƭŜǊŘƛǊΦ [ƛǘŜǊŀǘǸǊŘŜƪƛ œŀƭƤǒƳŀƭŀǊŘŀ ǀƐǊŜƴŎƛƭŜǊƛƴ ȅŜǊ œŜƪƛƳƛ ƪŀǾǊŀƳƤƴƤ рΦǎƤƴƤŦǘŀƴ ƛǘƛōŀǊŜƴ ǀƐǊŜƴƳŜȅŜ 

ōŀǒƭŀŘƤƪƭŀǊƤ όmȊǘǸǊƪ ǾŜ 5ƻƐŀƴŀȅΣ нлмоύ ƎǀǊǸǒǸƴǸƴ ŀƪǎƛƴŜ ǀƐǊŜƴŎƛƭŜǊƛƴ ŘŀƘŀ ŜǊƪŜƴ ȅŀǒƭŀǊŘŀƴ ƛǘƛōŀǊŜƴ ōǳ 

ƪŀǾǊŀƳƭŀ ƪŀǊǒƤƭŀǒƳŀȅŀ ǾŜ ƪŀǾǊŀƳƤ ƪŜƴŘƛ ƛƴŀƴƤǒƭŀǊƤ ŘƻƐǊǳƭǘǳǎǳƴŘŀ ȅŀǇƤƭŀƴŘƤǊƳŀȅŀ ōŀǒƭŀŘƤƪƭŀǊƤ ŀƴƭŀǒƤƭƳƤǒǘƤǊΦ 

4ŀƭƤǒƳŀŘŀ ǀƐǊŜƴŎƛƭŜǊƛƴ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴƤ ŘŀƘŀ œƻƪ ƎǀƪŎƛǎƳƛ ƪŀǾǊŀƳƭŀǊƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊŘƛƐƛΣ ōǳ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ ¸ƤƭŘƤȊ 

όслύΣ !ȅ όрнύΣ DǸƴŜǒ όпуύΣ DŜȊŜƎŜƴ όпфύΣ 5Ǹƴȅŀ όосύ Ǝƛōƛ ƪŀǾǊŀƳƭŀǊƤƴ ǀƴ Ǉƭŀƴŀ œƤƪǘƤƐƤ ƎǀǊǸƭƳǸǒǘǸǊΦ mƐǊŜƴŎƛ 

œƛȊƛƳƭŜǊƛ ǾŜ ƎǀǊǸǒƳŜƭŜǊŘŜƴ ŜŘƛƴƛƭŜƴ ǾŜǊƛƭŜǊƛƴ ōǳ ŘǳǊǳƳǳ ŘŜǎǘŜƪƭŜŘƛƐƛΤ ¦ȊŀȅΩƤƴ ƎǀƪŎƛǎƛƳƭŜǊƛƴŘŜƴ ƻƭǳǒŀƴ ōƛǊ ȅŜǊ 

ƻƭŀǊŀƪ ŀƴƭŀǘƤƭŘƤƐƤ DǀƪŎƛǎƛƳƭŜǊƛ aƻŘŜƭƛƴƛƴ όпсύ ǀƐǊŜƴŎƛƭŜǊƛƴ œƻƐǳƴƭǳƐǳ ǘŀǊŀŦƤƴŘŀƴ ƪǳƭƭŀƴƤƭŘƤƐƤ ƎǀȊƭŜƴƳƛǒǘƛǊΦ !ȅƴƤ 

ǒŜƪƛƭŘŜ ƎǀǊǸǒƳŜƭŜǊŘŜ 5ǸƴȅŀΣ !ȅΣ DǸƴŜǒΣ ¸ƤƭŘƤȊΣ DŜȊŜƎŜƴ ƪŀǾǊŀƳƭŀǊƤƴƤƴ ȅƛƴŜ ōǳ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜŘŜ ȅŜǊ ŀƭŘƤƐƤ 

ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ mƐǊŜƴŎƛƭŜǊƛƴ ƎǀƪŎƛǎƳƛ ǀƐŜƭŜǊƛƴƛ ŘŀƘŀ œƻƪ ǘŜƳŜƭ ŀǎǘǊƻƴƻƳƛ ƪŀǾǊŀƳƭŀǊƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊŜǊŜƪ 

ŀœƤƪƭŀƳŀǎƤ ƎǸƴƭǸƪ ȅŀǒŀƳŘŀ ƪŀǊǒƤƭŀǒƤƭŀƴ ŘǳǊǳƳƭŀǊƤƴ ŜǘƪƛǎƛƴŘŜƴ ƪŀȅƴŀƪƭŀƴŀōƛƭƳŜƪǘŜΤ DǸƴŜǒΩƛƴ ŘƻƐǳǒǳ ǾŜ ōŀǘƤǒƤƴƤƴ 

ƛȊƭŜƴƳŜǎƛΣ ƎŜŎŜ ƎǀƪȅǸȊǸƴŘŜ ŀȅ ǾŜ ȅƤƭŘƤȊƭŀǊƤƴ ƎǀȊƭŜƳƭŜƴƳŜǎƛ Ǝƛōƛ ƎǸƴƭǸƪ ŘŜƴŜȅƛƳƭŜǊ ōǳ ŘǳǊǳƳŀ ǀǊƴŜƪ ǘŜǒƪƛƭ 

ŜǘƳŜƪǘŜŘƛǊ ό.ǸƭōǸƭ ǾŘΦΣ нлмоύΦ 

¦Ȋŀȅ ƪŀǾǊŀƳƤƴƤƴ ȅƻƐǳƴ ōƛǊ ǒŜƪƛƭŘŜ ƛƭƛǒƪƛƭŜƴŘƛǊƛƭŘƛƐƛ ŘƛƐŜǊ ƪŀǾǊŀƳƭŀǊŀ ōŀƪƤƭŘƤƐƤƴŘŀ ŀǎǘǊƻƴƻǘ όрпύ ǾŜ ǳȊŀȅ ŀǊŀŎƤ όпрύ 

ƪŀǾǊŀƳƭŀǊƤƴƤƴ ǀƐǊŜƴŎƛƭŜǊ ǘŀǊŀŦƤƴŘŀƴ ǎƤƪƭƤƪƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊƛƭŘƛƐƛ ƎǀǊǸƭƳǸǒǘǸǊΦ mƐǊŜƴŎƛ œƛȊƛƳƭŜǊƛƴŘŜ Ŝƴ ŦŀȊƭŀ ŦǊŜƪŀƴǎŀ 

ǎŀƘƛǇ ƳƻŘŜƭƛƴΣ ¦ȊŀȅΩƤƴ ŀǎǘǊƻƴƻǘƭŀǊƤƴ ƪŜǒƛŦ ȅŀǇǘƤƐƤ ōƛǊ ȅŜǊ ƻƭŀǊŀƪ ŀƴƭŀǘƤƭŘƤƐƤ !ǎǘǊƻƴƻǘ aƻŘŜƭ όроύ ƻƭŘǳƐǳ 

ƎǀȊƭŜƴƳƛǒǘƛǊΦ DǀǊǸǒƳŜƭŜǊŘŜƴ ŜŘƛƴƛƭŜƴ ōǳƭƎǳƭŀǊŘŀ ŘŀΣ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴƤƴ ŀǎǘǊƻƴƻǘ ƪŀǾǊŀƳƤȅƭŀ ōƛǊœƻƪ ǀƐǊŜƴŎƛ 

ǘŀǊŀŦƤƴŘŀƴ ƛƭƛǒƪƛƭŜƴŘƛǊƛƭŘƛƐƛΤ ŀǎǘǊƻƴƻǘǳƴ ŀǊŀǒǘƤǊƳŀ ȅŀǇƳŀΣ ƪŜǒŦŜǘƳŜΣ ōƛƭƎƛ ǘƻǇƭŀƳŀΣ ōƛƭƎƛ ǇŀȅƭŀǒƳŀ ǾŜ ōƛƭƛƳǎŜƭ 

ŦŀŀƭƛȅŜǘƭŜǊ ƎŜǊœŜƪƭŜǒǘƛǊƳŜ Ǝƛōƛ ƎǀǊŜǾƭŜǊƛƴƛƴ ƻƭŘǳƐǳ ōŜƭƛǊǘƛƭƳƛǒǘƛǊΦ !ȅǊƤŎŀ ǀƐǊŜƴŎƛƭŜǊ ŀǎǘǊƻƴƻǘǳƴ ōƛƭƛƳ ƛƴǎŀƴƤ 

ƻƭŘǳƐǳƴǳΣ ¦Ȋŀȅ ǘŜƪƴƻƭƻƧƛƭŜǊƛƴƛƴ ƛǒƭŜȅƛǒƛƴƛ ǎŀƐƭŀƳŀ ȅŀƴƤƴŘŀΣ ƎǀƪŎƛǎƛƳƭŜǊƛƴƛ ƛƴŎŜƭŜƳŜΣ ƎǀȊƭŜƳƭŜƳŜ Ǝƛōƛ 

ǳȅƎǳƭŀƳŀƭŀǊ ȅŀǇǘƤƪƭŀǊƤƴƤ ōŜƭƛǊǘƳƛǒǘƛǊΦ mƐǊŜƴŎƛƭŜǊƛƴΣ 5Ǹƴȅŀ ǾŜ ¦ȊŀȅΩƤƴ ƻƭǳǒǳƳǳΣ aŜǘŜƻǊƭŀǊΣ ¦ȊŀȅƭƤƭŀǊΣ DŜȊŜƎŜƴƭŜǊ 

Ǝƛōƛ ǳƴǎǳǊƭŀǊƤ ƳŜǊŀƪ ŜǘǘƛƪƭŜǊƛ ǾŜ ōǳƴƭŀǊƤ ŀǊŀǒǘƤǊƳŀƪ ƛǎǘŜŘƛƪƭŜǊƛ ƻǊǘŀȅŀ ƪƻƴǳƭƳǳǒǘǳǊΦ .ǳƴŀ ƎǀǊŜΣ ǀƐǊŜƴŎƛƭŜǊŘŜ 

ōƛƭƛƳƛƴ ŘƻƐŀǎƤ ŀƴƭŀȅƤǒƤƴƤƴ ƎŜƭƛǒǘƛǊƛƭƳŜǎƛƴŘŜ ŀǎǘǊƻƴƻƳƛ ŜƐƛǘƛƳƛƴŜ ǀƴŜƳ ǾŜǊƛƭƳŜǎƛƴƛƴ ƎŜǊŜƪƭƛƭƛƐƛ ƻǊǘŀȅŀ 



  IJOESS                                                                         Year: 7,    Vol:7,    Issue: 25 DECEMBER 2016 

 

      284 4Ŝƭƛƪ, M. ve ¢ŜƪōƤȅƤƪ, A. (2016). Tƭƪƻƪǳƭ TƪƛƴŎƛ {ƤƴƤŦ mƐǊŜƴŎƛƭŜǊƛƴƛƴ 5Ǹƴȅŀ ǾŜ ¦Ȋŀȅ YŀǾǊŀƳƭŀǊƤƴŀ 
¸ǀƴŜƭƛƪ ½ƛƘƛƴǎŜƭ aƻŘŜƭƭŜǊƛ ǾŜ TƳŀƧƭŀǊƤ, International Journal Of Eurasia Social Sciences, Vol: 7, Issue: 
25, pp. (271-289). 

 

œƤƪƳŀƪǘŀŘƤǊΦ 5ƛǎƛǇƭƛƴƭŜǊ ŀǊŀǎƤ ōƛǊ ŀƭŀƴ ƻƭŀƴ !ǎǘǊƻƴƻƳƛƴƛƴ ǘŜƳŜƭ ǾŜ ǇǊŀǘƛƪ ǳȅƎǳƭŀƳŀƭŀǊƤΤ ǀƐǊŜƴƛǊƪŜƴ ǎƻǊƎǳƭŀƳŀȅƤΣ 

ǀƐǊŜǘƛƳƛƴ Ŝǘƪƛƴ ǾŜ ŀƴƭŀƳƭƤ ƻƭƳŀǎƤƴƤ ǎŀƐƭŀƳŀƪǘŀŘƤǊΦ !ǎǘǊƻƴƻƳƛƴƛƴ ǘŜƳŜƭ ǳƴǎǳǊǳ ƻƭŀƴ ƎǀȊƭŜƳƛƴ ōƛƭƛƳǎŜƭ ǎǸǊŜœǘŜƪƛ 

ǀƴŜƳƛ ŘǸǒǸƴǸƭŘǸƐǸƴŘŜΣ ŜǊƪŜƴ ȅŀǒƭŀǊŘŀƴ ƛǘƛōŀǊŜƴ ƛœƛƴŘŜ ȅŀǒŀƴƤƭŀƴ 5ǸƴȅŀΩȅƤ ƛƴŎŜƭŜȅŜƴΣ ƎǀƪȅǸȊǸƴǸ ƛȊƭŜȅŜǊŜƪ 

ƪŜƴŘƛ ȊƛƘƛƴǎŜƭ ŘǸƴȅŀǎƤƴƤ ǒŜƪƛƭƭŜƴŘƛǊŜƴ œƻŎǳƪƭŀǊŀ ǎǳƴǳƭŀŎŀƪ ŜƐƛǘƛƳ ƳǸŦǊŜŘŀǘƤƴŘŀ ŀǎǘǊƻƴƻƳƛ ŜƐƛǘƛƳƛƴŜ ŀƐƤǊƭƤƪ 

ǾŜǊƛƭƳŜǎƛ ǀƴŜƳ ŀǊȊ ŜǘƳŜƪǘŜŘƛǊ όDǀƐǸǒΣ нлмлύΦ ¦ƭǳǎƭŀǊŀǊŀǎƤ !ǎǘǊƻƴƻƳƛ .ƛǊƭƛƐƛ L!¦ όLƴǘŜǊƴŀǘƛƻƴŀƭ !ǎǘǊƻƴƻƳƛŎŀƭ 

¦ƴƛƻƴύ ǘŀǊŀŦƤƴŘŀƴ !ǎǘǊƻƴƻƳƛƴƛƴ Ŝǘƪƛƭƛ ǀƐǊŜǘƛƭƳŜǎƛ ǾŜ ǀƐǊŜƴƛƭƳŜǎƛ ŀŘƤƴŀ нлло ȅƤƭƤƴŘŀ {ƛŘƴŜȅΩŘŜ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜƴ 

ǘƻǇƭŀƴǘƤŘŀ ƻƪǳƭƭŀǊŘŀ !ǎǘǊƻƴƻƳƛ ŜƐƛǘƛƳƛƴŜ ŀƐƤǊƭƤƪ ǾŜǊƛƭƳŜǎƛƴƛƴ ǀƴŜƳƛƴŜ ŘŜƐƛƴƛƭƳƛǒΤ ōƛƭƛƳǎŜƭ ǾŜ ƳŀǘŜƳŀǘƛƪǎŜƭ 

ƻƪǳǊȅŀȊŀǊƭƤƐƤ ǎŀƐƭŀƳŀΣ ŜƭŜǒǘƛǊŜƭ ŘǸǒǸƴƳŜΣ ōƛƭƛƳ ǘŀǊƛƘƛ ǾŜ ōƛƭƛƳƛƴ ŘƻƐŀǎƤƴƤ ŀƴƭŀȅƤǇ ƎŜƭƛǒǘƛǊƳŜȅƛ ƘŜŘŜŦƭŜyen 

hƪǳƭƭŀǊŘŀ !ǎǘǊƻƴƻƳƛ 9ƐƛǘƛƳƛ ǇǊƻƎǊŀƳƤƴŀ ȅŜǊ ǾŜǊƛƭƳƛǒǘƛǊ ό!ǎƭŀƴΣ нлмлύΦ 

mƐǊŜƴŎƛƭŜǊƛƴ ¦Ȋŀȅ ƛƳŀƧƤƴŀ ōŀƪƤƭŘƤƐƤƴŘŀΣ ¦ȊŀȅΩƤ ŘŀƘŀ œƻƪ ƪŀǊŀƴƭƤƪ ǾŜ œƻƪ ȅƤƭŘƤȊƭƤ ōƛǊ ȅŜǊ ƻƭŀǊŀƪ ŘǸǒǸƴŘǸƪƭŜǊƛ 

ƎǀǊǸƭƳǸǒǘǸǊΦ ½ƛƘƛƴ ƘŀǊƛǘŀƭŀǊƤƴŘŀ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴƤ ¸ƤƭŘƤȊ όслύΣ ¸ƤƭŘƤȊ ƪŀȅƳŀǎƤ όпύΣ YǳǘǳǇ ¸ƤƭŘƤȊƤ όоύΣ YŀǊŀŘŜƭƛƪ όнфύ ǾŜ 

ƪŀǊŀƴƭƤƪ όмрύ ƪŀǾǊŀƳƭŀǊƤȅƭŀ ƛƭƛǒƪƛƭŜƴŘƛǊƳƛǒΤ œƛȊƛƳƭŜǊŘŜ ¦ȊŀȅƤƴ ƪŀǊŀƴƭƤƪ ōƛǊ ȅŜǊ ƻƭŀǊŀƪ œƛȊƛƭŘƛƐƛ YŀǊŀƴƭƤƪ aƻŘŜƭ όноύ 

ǾŜ ¦ȊŀȅΩƤƴ ōƻƭŎŀ ¸ƤƭŘƤȊΩŘŀƴ ƻƭǳǒŀƴ ōƛǊ ȅŜǊ ƻƭŀǊŀƪ ŀƴƭŀǘƤƭŘƤƐƤ ¸ƤƭŘƤȊ aƻŘŜƭ όмрύ ōǳ ŘǳǊǳƳǳ ŘŜǎǘŜƪƭŜƳƛǒǘƛǊΦ .ǳƴƭŀǊƤƴ 

ȅŀƴƤƴŘŀ ǀƐǊŜƴŎƛƭŜǊƛƴ ¦ȊŀȅΩƤ ŀƐƤǊƭƤƪǎƤȊΣ ƘŀǾŀǎƤȊΣ ǎƤŎŀƪΣ œƻƪ ōǸȅǸƪ ǾŜ ǘŜƘƭƛƪŜƭƛ ōƛǊ ȅŜǊ ƻƭŀǊŀƪ ŘǸǒǸƴŘǸƪƭŜǊƛ 

ƎǀǊǸƭƳǸǒǘǸǊΦ mƐǊŜƴŎƛƭŜǊƛƴ ¦Ȋŀȅ ƪŀǾǊŀƳƤƴŀ ȅǀƴŜƭƛƪ ȊƛƘƛƴǎŜƭ ƛƳŀƧ ǾŜ ƳƻŘŜƭƭŜǊƛƴƛƴ ƻƭǳǒƳŀǎƤƴŘŀ ǘŜƭŜǾƛȊȅƻƴ 

ƘŀōŜǊƭŜǊƛΣ ƎǀǊǎŜƭƭŜǊΣ œƛȊƎƛ ŦƛƭƳΣ ǀȅƪǸ ƪƛǘŀǇƭŀǊƤ ǾŜ ƻƪǳƭŘŀ ƪǳƭƭŀƴƤƭŀƴ ŘŜǊǎ ƪƛǘŀōƤƴƤƴ Ŝǘƪƛƭƛ ƻƭŘǳƐǳ ŀƴƭŀǒƤƭƳƤǒǘƤǊΦ  

mb9wT[9w 

9ƐƛǘƛƳƛƴ ƛƭƪ ȅƤƭƭŀǊƤƴŘŀƴ ƛǘƛōŀǊŜƴ ǘŜƳŜƭ ŀǎǘǊƻƴƻƳƛ ƪŀǾǊŀƳƭŀǊƤƴƤƴ ōƛƭƛƳǎŜƭ ŘƻƐǊǳƭǳƐǳƴŀ ǳȅƎǳƴ ǒŜƪƛƭŘŜ ǀƐǊŜǘƛƭƳŜǎƛ 

ƎŜǊŜƪƳŜƪǘŜŘƛǊΦ ¦ȊŀȅΣ DǸƴŜǒ {ƛǎǘŜƳƛ ǾŜ DŜȊŜƎŜƴƭŜǊƭŜ ƛƭƎƛƭƛ ōƛƭƎƛ ǎŀƘƛōƛ ƻƭŘǳƪœŀ 9ǾǊŜƴƛƴ ƪŜǒŦŜŘƛƭƳŜǎƛ ǾŜ ¦Ȋŀȅ 

ŀǊŀǒǘƤǊƳŀƭŀǊƤƴŀ ƻƭŀƴ ƛƭƎƛ ƎƛŘŜǊŜƪ ŀǊǘŀŎŀƪ ǾŜ ȅŀǊŀǘƤ ŦƛƪƛǊƭŜǊ ƻǊǘŀȅŀ œƤƪƳŀȅŀ ōŀǒƭŀȅŀŎŀƪǘƤǊ ό4ŜǇƴƛ ǾŘΦΣ нлмнύΦ 

DǀƪŎƛǎƛƳƭŜǊƛ ǾŜ ¦Ȋŀȅ ¢ŜƪƴƻƭƻƧƛƭŜǊƛƴƛƴ ƪƻƴǳ ǾŜ ƪŀǾǊŀƳƭŀǊƤƴƤƴ ǀƐǊŜƴŎƛƭŜǊŜ ƪŀȊŀƴŘƤǊƤƭƳŀǎƤƴŘŀ ǇƭŀƴŜǘŀǊȅǳƳ Ǝƛōƛ 

ǎŀƴŀƭ ƎŜǊœŜƪƭƛƪ ǳȅƎǳƭŀƳŀƭŀǊƤƴŘŀƴ ǾŜȅŀ œƻƪƭǳ ƻǊǘŀƳ ǳƴǎǳǊƭŀǊƤƴŘŀƴ ȅŀǊŀǊƭŀƴƤƭŀōƛƭƛǊΦ mƐǊŜƴŎƛƭŜǊƛƴ ŘƛƪƪŀǘƭŜǊƛƴƛ 

œŜƪƳŜŘŜ ƻƭŘǳƪœŀ Ŝǘƪƛƭƛ ƻƭŀƴ ǇƭŀƴŜǘŀǊȅǳƳƭŀǊΣ ƻƴƭŀǊƤƴ ŜƐƭŜƴŎŜƭƛ ōƛǊ ǒŜƪƛƭŘŜ ŜǾǊŜƴƛƴ ǎƤǊƭŀǊƤƴƤΣ ƎǸƴŜǒ ǎƛǎǘŜƳƛƴƛƴ 

ƘŀǊƛƪŀƭŀǊƤƴƤ ƎŜǊœŜƪœƛ ǎƛƳǸƭŀǎȅƻƴƭŀǊƭŀ ƛƴŎŜƭŜƳŜƭŜǊƛƴƛ ǎŀƐƭŀȅŀƴ ȅŀǇƤƭŀǊŘƤǊ ό9Ǌǘŀǒ ǾŜ  ŜƴΣ нлммύΦ 4ƻŎǳƪƭŀǊŀ ƪŜȅƛŦƭƛ ōƛǊ 

ǒŜƪƛƭŘŜ ƎǀƪŎƛǎƛƳƭŜǊƛƴƛ ƛƴŎŜƭŜƳŜ ŦƤǊǎŀǘƤ ǘŀƴƤȅŀƴ ōǳ ȅŀǇƤƭŀǊ ƎŜǊŜƪ ƻƪǳƭǳƴ ǳȅƎǳƴ ōƛǊ ōǀƭǸƳǸƴŘŜ ƻƭǳǒǘǳǊǳƭŀōƛƭŜŎŜƐƛ 

ƎƛōƛΣ ƪƻƭŀȅƭƤƪƭŀ ƘŀȊƤǊƭŀƴŀōƛƭŜƴ ǘŀǒƤƴŀōƛƭƛǊ ǇƭŀƴŜǘŀǊȅǳƳƭŀǊ Řŀ ŜƐƛǘƛƳ ƻǊǘŀƳƭŀǊƤƴŘŀ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 

4ŀƭƤǒƳŀŘŀ ǀƐǊŜƴŎƛƭŜǊƛƴ 5Ǹƴȅŀ ǾŜ ¦Ȋŀȅ ƪŀǾǊŀƳƤȅƭŀ ƛƭƛǒƪƛƭƛ ƪŀǾǊŀƳƭŀǊƤƴƤƴ ǾŜ ōǳ ƪŀǾǊŀƳƭŀǊƤ ŀœƤƪƭŀƳŀŘŀ ƪǳƭƭŀƴŘƤƪƭŀǊƤ 

ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴƛƴ œŜǒƛǘƭƛƭƛƐƛ Řƛƪƪŀǘ œŜƪƛŎƛŘƛǊΦ .ǳ ŘǳǊǳƳ ǀƐǊŜƴŎƛƭŜǊƛƴ ƪŀǾǊŀƳƭŀǊƭŀ ƛƭƎƛƭƛ ȊŜƴƎƛƴ ȅŀǒŀƴǘƤƭŀǊ 

ƎŜœƛǊƳŜǎŜƭŜǊ ŘŜ ƛƭƎƛ ǾŜ ƳŜǊŀƪ ȅƻƭǳȅƭŀ ƪŜƴŘƛ ƪŀǾǊŀƳǎŀƭ œŜǒƛǘƭƛƭƛƐƛƴƛ ƻƭǳǒǘǳǊŀōƛƭŘƛƪƭŜǊƛƴƛ ƎǀǎǘŜǊƳŜƪǘŜŘƛǊΦ 4ƻŎǳƪƭŀǊƤƴ 

ōǳ ǇƻǘŀƴǎƛȅŜƭƛ ƎǀȊ ǀƴǸƴŜ ŀƭƤƴŀǊŀƪΣ 9ǾǊŜƴƛƴ ƻƭǳǒǳƳǳΣ ¦ȊŀȅΣ ¦Ȋŀȅ ǘŜƪƴƻƭƻƧƛƭŜǊƛ ǾōΦ ƪƻƴǳƭŀǊŘŀ ōƛƭƛƳǎŜƭ ƳŜǊŀƪƤ 

ƘŀǊŜƪŜǘŜ ƎŜœƛǊŜƴ œƻŎǳƪ ŜŘŜōƛȅŀǘƤ ŜǎŜǊƭŜǊƛΣ ōƛƭƛƳ ƪǳǊƎǳ ŦƛƭƳ ǾŜ ŀƴƛƳŀǎȅƻƴƭŀǊ ȅƻƐǳƴ ǘŜǊƳƛƴƻƭƻƧƛŘŜƴ ŀǊƤƴŘƤǊƤƭŀǊŀƪΣ 

ȅŀǊŀǘƤŎƤ ŘǸǒǸƴŎŜȅƛ ƘŀǊŜƪŜǘŜ ƎŜœƛǊŜŎŜƪ ōƛǊ ǘŀǎŀǊƤƳƭŀ ǎŜǊƎƛƭŜƴŜōƛƭƛǊΦ .ǳ ƳŀǘŜǊȅŀƭƭŜǊƛƴ ŦƻǊƳŀƭ ǾŜ ƛƴŦƻǊƳŀƭ 

ƻǊǘŀƳƭŀǊŘŀ ƪǳƭƭŀƴƤƳƤ ȅŀȅƎƤƴƭŀǒǘƤǊƤƭŀōƛƭƛǊΦ 
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.ǳ œŀƭƤǒƳŀƴƤƴ ƪŀǘƤƭƤƳŎƤƭŀǊƤƴƤ ōƛǊ ƪǀȅ ǾŜ ōƛǊ ƳŜǊƪŜȊ ƛƭƪƻƪǳƭǳƴŘŀ ǀƐǊŜƴƛƳ ƎǀǊŜƴ ǀƐǊŜƴŎƛƭŜǊ ƻƭǳǒǘǳǊƳǳǒǘǳǊΦ 

!ǊŀǒǘƤǊƳŀŘŀ ƘŜǘŜǊƻƧŜƴƭƛƐƛ ǎŀƐƭŀƳŀƪ ŀƳŀŎƤȅƭŀ ƛƪƛ ŦŀǊƪƭƤ ƻƪǳƭŘŀƴ ǀƐǊŜƴŎƛƭŜǊ ƪŀǘƤƭƤƳŎƤ ƻƭŀǊŀƪ ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ !ƴŎŀƪ 

ǀƐǊŜƴŎƛƭŜǊƛƴ ōǳƭǳƴŘǳƪƭŀǊƤ ƻƪǳƭƭŀǊŀ ƎǀǊŜ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴƛƴ ǾŜ ƛƳŀƧƭŀǊƤƴƤƴ ŦŀǊƪƭƤƭŀǒƤǇ ŦŀǊƪƭƤƭŀǒƳŀŘƤƐƤ 

ŀǊŀǒǘƤǊƳŀƴƤƴ ǇǊƻōƭŜƳƛƴƛ ƻƭǳǒǘǳǊƳŀŘƤƐƤ ƛœƛƴ ōǳ ƪƻƴǳŘŀ ƛƴŎŜƭŜƳŜ ȅŀǇƤƭƳŀƳƤǒǘƤǊΦ !ǊŀǒǘƤǊƳŀŎƤƭŀǊƤƴ ǎǸǊŜœǘŜƪƛ 

ŘŜƴŜȅƛƳƭŜǊƛΣ ōǳ ƪƻƴǳŘŀ ōƛǊ ƛƴŎŜƭŜƳŜ ȅŀǇƤƭƳŀǎƤƴƤƴ ȅŀǊŀǊƭƤ ƻƭŀŎŀƐƤƴƤ ƎǀǎǘŜǊƳŜƪǘŜŘƛǊΦ .ǳ ōŀƪƤƳŘŀƴ ǎƻƴǊŀƪƛ 

œŀƭƤǒƳŀƭŀǊŘŀΣ ŀǊŀǒǘƤǊƳŀŎƤƭŀǊŀ ŦŀǊƪƭƤ ƻƪǳƭƭŀǊŘŀ ǀƐǊŜƴƛƳ ƎǀǊŜƴ ǀƐǊŜƴŎƛƭŜǊƛƴ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛƴƛƴ ƪŀǊǒƤƭŀǒǘƤǊƤƭƳŀǎƤ 

ǀƴŜǊƛƭƳŜƪǘŜŘƛǊΦ  

Y!¸b!Y4! 

Ainsworth, S., Prain, V. and Tytler, R. (2011). Drawing to learn in science. Science Education, 333, 1096-1097. 

!ǇŀȅŘƤƴΣ ½Φ όнлмпύΦ hǊǘŀƻƪǳƭ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ ǎǳȅǳƴ ƪŀƭŘƤǊƳŀ ƪǳǾǾŜǘƛ ƪŀǾǊŀƳƤƴŀ ȅǀƴŜƭƛƪ ōƛƭƎƛ ȅŀǇƤƭŀǊƤΥ 

DǀǊǸƴƎǸōƛƭƛƳǎŜƭ ōƛǊ ƛƭƪǎŜƭ ƻƭŀǊŀƪ ȅǸȊƳŜΦ 9ƐƛǘƛƳ ǾŜ .ƛƭƛƳ 5ŜǊƎƛǎƛΣ оф όмтпύΣ пл2- 424. 
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¸ŀȅƤƴƭŀǊƤ 
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397. 

.ŀƘŀǊ 9ǊǒŜƴΣ ½Φ ǾŜ YŀǊŀƪǳǒ CΦ όнлмоύΦ {ƤƴƤŦ ǀƐǊŜǘƳŜƴƛ ŀŘŀȅƭŀǊƤƴƤƴ ŘǀǊǘƎŜƴƭŜǊŜ ȅǀƴŜƭƛƪ ƪŀǾǊŀƳ ƛƳŀƧƭŀǊƤƴƤƴ 

ŘŜƐŜǊƭŜƴŘƛǊƛƭƳŜǎƛΦ ¢ǳǊƪƛǎƘ WƻǳǊƴŀƭ ƻŦ /ƻƳǇǳǘŜǊ ŀƴŘ aŀǘƘŜƳŀǘƛŎǎ 9ŘǳŎŀǘƛƻƴΣ пόнύΣ мнп-146. 

.ŀƭƤƳΣ !ΦDΦ ǾŜ hǊƳŀƴŎƤΣ «Φ όнлмнύΦ TƭƪǀƐǊŜǘƛƳ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ άƳŀŘŘŜƴƛƴ ǘŀƴŜŎƛƪƭƛ ȅŀǇƤǎƤέ ǸƴƛǘŜǎƛƴŜ ȅǀƴŜƭƛƪ 

ŀƴƭŀƳŀ ŘǸȊŜȅƭŜǊƛƴƛƴ œƛȊƛƳ ȅƻƭǳȅƭŀ ōŜƭƛǊƭŜƴƳŜǎƛ ǾŜ ŦŀǊƪƭƤ ŘŜƐƛǒƪŜƴƭŜǊŜ ƎǀǊŜ ŀƴŀƭƛȊƛΦ 9ƐƛǘƛƳ ǾŜ mƐǊŜǘƛƳ 

!ǊŀǒǘƤǊƳŀƭŀǊƤ 5ŜǊƎƛǎƛΣ м όпύΣ нрр-265. 

.ŀƭƻƐƭǳ ¦ƐǳǊƭǳΣ bΦ όнллрύΦ TƭƪǀƐǊŜǘƛƳ сΦ ǎƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ ŘǸƴȅŀ ǾŜ ŜǾǊŜƴ ƪƻƴǳǎǳ ƛƭŜ ƛƭƎƛƭƛ ƪŀǾǊŀƳ ȅŀƴƤƭƎƤƭŀǊƤΦ 

DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ DŀȊƛ 9ƐƛǘƛƳ CŀƪǸƭǘŜǎi Dergisi, 25 (1), 229-246. 

.ƻƭŀǘΣ !ΦΣ !ȅŘƻƐŘǳΣ wΦ«ΦΣ ¦ƭǳœƤƴŀǊ {ŀƐƤǊΣ  Φ ǾŜ 5ŜƐƛǊƳŜƴŎƛΣ {Φ όнлмпύΦ рΦ ǎƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ ƎǸƴŜǒΣ ŘǸƴȅŀ ǾŜ ŀȅ 

ƪŀǾǊŀƳƭŀǊƤ ƘŀƪƪƤƴŘŀƪƛ ƪŀǾǊŀƳ ȅŀƴƤƭƎƤƭŀǊƤƴƤƴ ǘŜǎǇƛǘ ŜŘƛƭƳŜǎƛΦ 9ƐƛǘƛƳ ǾŜ mƐǊŜǘƛƳ !ǊŀǒǘƤǊƳŀƭŀǊƤ 5ŜǊƎƛǎƛΣ о 

(1), 218- 229. 

.ǊǳƴƛƴƎΣ wΦIΦΣ {ŎƘǊŀǿΣ DΦWΦ ǾŜ bƻǊōȅΣ aΦaΦ όнлмпύΦ .ƛƭƛǒǎŜƭ ǇǎƛƪƻƭƻƧƛ ǾŜ ǀƐǊŜǘƛƳ ό4ŜǾΦ 9ŘǘΦ ½ΦbΦ9ǊǎǀȊƭǸ ϧ wΦ «ƭƪŜǊύΦ 

!ƴƪŀǊŀΥ bƻōŜƭ !ƪŀŘŜƳƛƪ ¸ŀȅƤƴŎƤƭƤƪΦόmȊƎǸƴ .ŀǎƪƤ нлммΣ рΦ.ŀǎƤƳŘŀƴ 4ŜǾƛǊƛύΦ 

Bryce, T. G. K. and Blown, E. J. (2013). Children's concepts of the shape and size of the earth, sun and moon. 

International Journal of Science Education, 35(3), 388-446. 

.ǳȊŀƴΣ ¢Φ ǾŜ .ǳȊŀƴΣ .Φ όнлмоύΦ ½ƛƘƛƴ ƘŀǊƛǘŀƭŀǊƤ ό4ŜǾΦ DΦ ¢ŜǊŎŀƴƭƤύΦ TǎǘŀƴōǳƭΥ !ƭŦŀ ¸ŀȅƤƴŎƤƭƤƪΦόmȊƎǸƴ .ŀǎƪƤ нлмлύΦ 

.ǸƭōǸƭΣ 9ΦΣ TȅƛōƛƭΣ «ΦDΦ ǾŜ  ŀƘƛƴΣ 4Φ όнлмоύΦ hǊǘŀƻƪǳƭ уΦǎƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ ŀǎǘǊƻƴƻƳƛ ƪŀǾǊŀƳƤȅƭŀ ƛƭƎƛƭƛ 

ŀƭƎƤƭŀƳŀƭŀǊƤƴƤƴ ōŜƭƛǊƭŜƴƳŜǎƛΦ 9ƐƛǘƛƳ ǾŜ mƐǊŜǘƛƳ !ǊŀǒǘƤǊƳŀƭŀǊƤ 5ŜǊƎƛǎƛΣ н όоύΣ мун- 191. 

.ǸȅǸƪǀȊǘǸǊƪΣ  ΦΣ YƤƭƤœ 4ŀƪƳŀƪΣ 9ΦΣ !ƪƎǸƴΣ mΦ9ΦΣ YŀǊŀŘŜƴƛȊΣ  Φ ǾŜ 5ŜƳƛǊŜƭΣ CΦ όнлмпύ .ƛƭƛƳǎŜƭ ŀǊŀǒǘƤǊƳŀ ȅǀƴǘŜƳƭŜǊƛ 

όмуΦ .ŀǎƪƤύΦ !ƴƪŀǊŀΥ tŜƎŜƳ !ƪŀŘŜƳƛ ¸ŀȅƤƴŎƤƭƤƪ 
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¸ǀƴŜƭƛƪ ½ƛƘƛƴǎŜƭ aƻŘŜƭƭŜǊƛ ǾŜ TƳŀƧƭŀǊƤ, International Journal Of Eurasia Social Sciences, Vol: 7, Issue: 
25, pp. (271-289). 

 

/ŀƴōŀȊƻƐƭǳ .ƛƭƛŎƛΣ {ΦΣ mƴŜǊ !ǊƳŀƐŀƴΣ CΦΣ YƻȊŎǳ 4ŀƪƤǊΣ bΦ ǾŜ ¸ǸǊǸƪΣ bΦ όнлмнύΦ !ǎǘǊƻƴƻƳƛ ǘǳǘǳƳ ǀƭœŜƐƛƴƛƴ ¢ǸǊƪœŜΩ 

ȅŜ ǳȅŀǊƭŀƴƳŀǎƤΥ ƎŜœŜǊƭƛƪ ǾŜ ƎǸǾŜƴƛǊƭƛƪ œŀƭƤǒƳŀǎƤΦ ¢ǸǊƪ CŜƴ 9ƐƛǘƛƳƛ 5ŜǊƎƛǎƛ, 9 (2), 116- 127. 

4ŀƭƤƪΣ aΦ ǾŜ !ȅŀǎΣ !Φ όнллтύΦ CŀǊƪƭƤ ǀƐǊŜƴƛƳ ǎŜǾƛȅŜǎƛƴŘŜƪƛ ǀƐǊŜƴŎƛƭŜǊƛƴ œǀȊǸƴƳŜ ŜǎƴŀǎƤƴŘŀ ƪǸǘƭŜƴƛƴ ƪƻǊǳƴǳƳǳȅƭŀ 

ƛƭƎƛƭƛ ŀƴƭŀƳŀƭŀǊƤƴƤƴ ǘŜǎǇƛǘƛΦ aƛƭƭƞ 9ƐƛǘƛƳ 5ŜǊƎƛǎƛΣ мтоΣ нмф-230. 

4ŜǇƴƛΣ {ΦΣ YǳǊƴŀȊΣ aΦ ! ǾŜ  ŜƴŜƭ 4ƻǊǳƘƭǳΣ ¢Φ όнлмнύΦ CŜƴ ǾŜ ǘŜƪƴƻƭƻƧƛ ǾŜ ŦƛȊƛƪ ǀƐǊŜǘƳŜƴƭŜǊƛ ƛœƛƴ ǀƐǊŜǘƛƳ 

ǇǊƻƎǊŀƳƭŀǊƤ ǘŜƳŜƭƛƴŘŜ ȅŜǊ ōƛƭƛƳƭŜǊƛ ǾŜ ŀǎǘǊƻƴƻƳƛ όмΦ .ŀǎƪƤύΦ !ƴƪŀǊŀΥ tŜƎŜƳ !ƪŀŘŜƳƛ ¸ŀȅƤƴŎƤƭƤƪ 

5Ŝƴƛǒ 4ŜƭƛƪŜǊΣ IΦ ǾŜ .ŀƭƤƳΣ !ΦDΦ όнлмнύΦ DǸƴŜǒ ǎƛǎǘŜƳƛ ǾŜ ǀǘŜǎƛΥ ¦Ȋŀȅ ōƛƭƳŜŎŜǎƛ ǸƴƛǘŜǎƛƴŘŜ ǇǊƻƧŜ ǘŀōŀƴƭƤ ǀƐǊŜƴƳŜ 

uyguƭŀƳŀƭŀǊƤƴƤƴ ǀƐǊŜƴŎƛ ōŀǒŀǊƤƭŀǊƤƴ ŜǘƪƛǎƛΦ YǳǊŀƳǎŀƭ 9ƐƛǘƛƳōƛƭƛƳ 5ŜǊƎƛǎƛΣ рόоύΣ нрп-277. 

5ǳǊǳƪŀƴΣ «ΦDΦ ǾŜ {ŀƐƭŀƳ !ǊǎƭŀƴΣ !Φ όнлмоύΦ CŜƴ ōƛƭƎƛǎƛ ǀƐǊŜǘƳŜƴ ŀŘŀȅƭŀǊƤƴƤƴ ǘŜƳŜƭ ŀǎǘǊƻƴƻƳƛ ƪŀǾǊŀƳƭŀǊƤƴƤ 

ƛƭƛǒƪƛƭŜƴŘƛǊƳŜ ŘǳǊǳƳƭŀǊƤƴƤƴ ŀƴŀƭƛȊƛΦ CŜƴ .ƛƭƛƳƭŜǊƛ mƐǊŜǘƛƳƛ Dergisi, 1 (2), 97- 109. 

9ƪƛȊΣ 5Φ ǾŜ !ƪōŀǒΣ ¸Φ όнллрύΦ TƭƪǀƐǊŜǘƛƳ сΦ ǎƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ ŀǎǘǊƻƴƻƳƛ ƛƭŜ ƛƭƎƛƭƛ ƪŀǾǊŀƳƭŀǊƤ ŀƴƭŀƳŀ ŘǸȊŜȅƛ ǾŜ 

ƪŀǾǊŀƳ ȅŀƴƤƭƎƤƭŀǊƤΦ aƛƭƭƛ 9ƐƛǘƛƳ 5ŜǊƎƛǎƛΣ мсрΣ см-78. 

9ƳǊŀƘƻƐƭǳΣ bΦ ǾŜ mȊǘǸǊƪΣ !Φ όнллфύΦ CŜƴ ōƛƭƎƛǎƛ ǀƐǊŜǘƳŜƴ ŀŘŀȅƭŀǊƤƴƤƴ ŀǎǘǊƻƴƻƳƛ ƪŀǾǊŀƳƭŀǊƤƴƤ ŀƴƭŀƳŀ 

ǎŜǾƛȅŜƭŜǊƛƴƛƴ ǾŜ ƪŀǾǊŀƳ ȅŀƴƤƭƎƤƭŀǊƤƴƤƴ ƛƴŎŜƭŜƴƳŜǎƛ ǸȊŜǊƛƴŜ ōƻȅƭŀƳǎŀƭ ōƛǊ ŀǊŀǒǘƤǊƳŀΦ 4Φ«Φ {ƻǎȅŀƭ .ƛƭƛƳƭŜǊ 

9ƴǎǘƛǘǸǎǸ 5ŜǊƎƛǎƛΣ му όмύΣ мсрς180. 

9ǊǘŀǒΣ IΦ ǾŜ  ŜƴΣ !ΦTΦ όнлммύΦ tƭŀƴŜǘŀǊȅǳƳƭŀǊΦ /Φ [ŀœƛƴ  ƛƳǒŜƪ ό9ŘǘΦύΣ CŜƴ ǀƐǊŜǘƛƳƛƴŘŜ ƻƪǳƭ ŘƤǒƤ ǀƐǊŜƴƳŜ ƻǊǘŀƳƭŀǊƤ 

(s. 85- млоύΦ !ƴƪŀǊŀΥ tŜƎŜƳ !ƪŀŘŜƳƛ ¸ŀȅƤƴŎƤƭƤƪ 

DǀƐǸǒΣ 9Φ όнлмлύΦ .ƛƭƛƳ ŜƐƛǘƛƳƛƴŘŜ ŀǎǘǊƻƴƻƳƛΥ ōǳƎǸƴ ǾŜ ƎŜƭŜŎŜƪΦ DǸƴŎŜ 5ŜǊƎƛǎƛΣ пмΣ у- 10. 

IŀǿƪƛƴƎΣ {Φ ǾŜ aƭƻŘƛƴƻǿΣ [Φ όнлмрύΦ .ǸȅǸƪ ǘŀǎŀǊƤƳ ό4ŜǾΦ {Φ mƐǸƴœύΦ TǎǘŀƴōǳƭΥ 5ƻƐŀƴ 9ƎƳƻƴǘ ¸ŀȅƤƴŎƤƭƤƪΦ όmȊƎǸƴ 

.ŀǎƪƤ нлмлύΦ 

Hill, B. R. (2010). Mental models. Retrieved from http://mentalmodelassessment.org/mental-models/ 

YŀǇƭŀƴΣ DΦ ǾŜ 4ƛŦǘœƛ ¢ŜƪƛƴŀǊǎƭŀƴΣ TΦ όнлмоύΦ ½ƛƘƛƴǎŜƭ ȅŜǘŜǊǎƛȊƭƛƐƛ ƻƭŀƴ ǾŜ ƻƭƳŀȅŀƴ ǀƐǊŜƴŎƛƭŜǊƛƴ ŀǎǘǊƻƴƻƳƛ 

ƪŀǾǊŀƳƭŀǊƤƴŘŀƪƛ ōƛƭƎƛ ŘǸȊŜȅƭŜǊƛƴƛƴ ƪŀǊǒƤƭŀǒǘƤǊƤƭƳŀǎƤΦ TƭƪǀƐǊŜǘƛƳ hƴƭƛƴŜ 5ŜǊƎƛǎƛΣ мнόнύΣ смп-627. 

YǳǊƴŀȊΣ aΦ !Φ όнлмнύΦ ¸ƤƭŘƤȊΣ ƪǳȅǊǳƪƭǳ ȅƤƭŘƤȊ ǾŜ ǘŀƪƤƳȅƤƭŘƤȊ ƪŀǾǊŀƳƭŀǊƤȅƭŀ ƛƭƎƛƭƛ ǀƐǊŜƴŎƛ ŀƭƎƤƭŀƳŀƭŀǊƤƴƤƴ ōŜƭƛǊƭŜƴƳŜǎƛΦ 

!ōŀƴǘ TȊȊŜǘ .ŀȅǎŀƭ «ƴƛǾŜǊǎƛǘŜǎƛ 9ƐƛǘƛƳ CŀƪǸƭǘŜǎƛ 5ŜǊgisi, 12(1), 251-264.   

YǳǊƴŀȊΣ aΦ!Φ ǾŜ 5ŜƐƛǊƳŜƴŎƛΣ !Φ όнлммύΦ ¢ŜƳŜƭ ŀǎǘǊƻƴƻƳƛ ƪŀǾǊŀƳƭŀǊƤƴŀ ƛƭƛǒƪƛƴ ǀƐǊŜƴŎƛ ŀƭƎƤƭŀƳŀƭŀǊƤƴƤƴ ǎƤƴƤŦ 

ǎŜǾƛȅŜƭŜǊƛƴŜ ƎǀǊŜ ƪŀǊǒƤƭŀǒǘƤǊƳŀǎƤΦ aŜƘƳŜǘ !ƪƛŦ 9Ǌǎƻȅ «ƴƛǾŜǊǎƛǘŜǎƛ 9ƐƛǘƛƳ CŀƪǸƭǘŜǎƛ 5ŜǊƎƛǎƛΣ мм όннύΣ фм- 

112. 

Kurnaz, M.A. ve 5ŜƐƛǊƳŜƴŎƛΣ !Φ όнлмнύΦ тΦ ǎƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ ƎǸƴŜǒΣ ŘǸƴȅŀ ǾŜ ŀȅ ƛƭŜ ƛƭƎƛƭƛ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛΦ 

TƭƪǀƐǊŜǘƛƳ hƴƭƛƴŜ 5ŜǊƎƛǎƛΣ мм όмύΣ мот- 150. 

mȊƳŜƴΣ IΦ όнллрύΦ YƛƳȅŀ ǀƐǊŜǘƛƳƛƴŘŜ ȅŀƴƭƤǒ ƪŀǾǊŀƳƭŀǊΥ .ƛǊ ƭƛǘŜǊŀǘǸǊ ŀǊŀǒǘƤǊƳŀǎƤΦ DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ ¢ǸǊƪ 9ƐƛǘƛƳ 

Bilimleri Dergisi, 3 (1), 23-45. 

mȊǎŜǾƎŜœΣ ¢Φ ǾŜ 4ŜǇƴƛΣ {Φ όнллсύΦ CŀǊƪƭƤ ǎƤƴƤŦƭŀǊŘŀƪƛ ǀƐǊŜƴŎƛƭŜǊƛƴ ȅǸȊƳŜ ǾŜ ōŀǘƳŀ ƪŀǾǊŀƳƭŀǊƤƴƤ ŀƴƭŀƳŀ ŘǸȊŜȅƭŜǊƛΦ 

aƛƭƭƛ 9ƐƛǘƛƳ 5ŜǊƎƛǎƛΣ мтнΣ нфт- 311. 

mȊǘǸǊƪΣ !Φ ǾŜ 5ƻƐŀƴŀȅΣ !Φ όнлмоύΦ TƭƪǀƐǊŜǘƛƳ ōŜǒƛƴŎƛ ǾŜ ǎŜƪƛȊƛƴŎƛ ǎƤƴƤŦ ǀƐǊŜƴŎƛƭŜǊƛƴƛƴ ŘǸƴȅŀƴƤƴ ǒŜƪƭƛ ǾŜ ȅŜǊœŜƪƛƳƛ 

ƪŀǾǊŀƳƭŀǊƤƴŀ ƛƭƛǒƪƛƴ ŀƴƭŀƳŀƭŀǊƤ ǾŜ ȊƛƘƛƴǎŜƭ ƳƻŘŜƭƭŜǊƛΦ YǳǊŀƳ ǾŜ ¦ȅƎǳƭŀƳŀŘŀ 9ƐƛǘƛƳ .ƛƭƛƳƭŜǊƛ 5ŜǊƎƛǎƛΣ мо 

(4), 2455-2476. 
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EXTENDED SUMMARY 

Introduction 

Two of the most ƛƳǇƻǊǘŀƴǘ ŜƭŜƳŜƴǘǎ ƛƴŦƭǳŜƴǘƛŀƭ ƻƴ ǎǘǳŘŜƴǘǎΩ ƳŀƪƛƴƎ ƪƴƻǿƭŜŘƎŜ ƳŜŀƴƛƴƎŦǳƭ ŀǊŜ ǘƘŜƛǊ ƳŜƴǘŀƭ 

structures and units of thought. Mental models are structures of thought individuals use for explaining, 

predicting, and understanding real world behaviors. Behaviors and approaches are shaped by mental models. 

Mental models serve as a framework that determines and limits what we see and sometimes deconstructs its 

meaning. The ways students perceive concepts related to daily life, the influence of culture they live in and 

language they use on formal learning environment, and with which primary concepts students engage in 

learning activities are among the fundamental issues of education. How concepts are learned by students has 

attracted the attention of many researchers, and the importance of the ways students perceive concepts 

related to science for an effective science education has been revealed. Astronomy, which is an 

interdisciplinary area of science, has an important place within natural science as it involves collecting and 

making sense of knowledge through individual experiences. Various studies focusing on the ways children 

perceive astronomy concepts and their mental models concerning these concepts show that children develop 

many alternative understandings and mental models in relation to these concepts and such understandings 

and models do not change despite the rise in their educational levels. Determining the mental models and 

images of children, who construct their own conceptual structures through continuously observing and 

questioning their environment as of their early years in life, regarding these concepts is important to shape 

teaching activities appropriately. The purpose of the present study is to determine primary school second 

ƎǊŀŘŜǊǎΩ mental models and images concerning the concepts of Earth and Space.  

Method 

This is a case study. Research sample consists of 114 students, 54 of whom are from a public school located in a 

village and 60 of whom are from a school located in the center of Rize province of Turkey. Three different data 

collection tools were used for the following dimensions of mental models: content knowledge, structure 

knowledge, and operational knowledge. Within the scope of the study, ǘƘŜ ǎǘǳŘŜƴǘǎΩ ŎƻƴǘŜƴǘ ƪƴƻǿƭŜŘƎŜ ǿŀǎ 

tried to be determined through mind maps, structure knowledge and images through drawings, and 

operational knowledge through semi-structured interviews. While the mind maps were subjected to 

descriptive analysis, the drawings and interviews were subjected to content analysis.  

Findings (Results) 

According to the findings obtained from the mind maps, the students mostly associated the concept of Earth 

with celestial bodies (planets, Sun, stars, Moon) and Space. There were also students associating Earth with 

human beings, plants, cities, buildings, animals, oxygen, sea, life, and soil. The student drawings about the 
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concept of Earth involved three different models: geographical model, environmental model, and astronomic 

model.  In the interviews about the concept of Earth, the students described Earth as a round body that rotates 

both around its own axis and around the Sun, but did not know the effects of such rotations. 

The findings obtained from mind maps related to the concept of Space show that the students mostly 

associated Space with celestial bodies (stars, Moon, planets, Earth). There were also many students associating 

the concept of Space with astronauts, space craft, satellite, and telescope. Such concepts describing Space as 

black hole, darkness, space, and lack of weight also appeared in the student associations. There were even 

students mentioning aliens. The student drawings about the concept of Space involved five different models: 

dark model, astronaut model, star model, celestial bodies model, and aliens model.  

According to the interview findings, the students mostly associated the concept of Space with celestial bodies 

and astronauts. In such associations, the celestial bodies observed by the students stood out more. Based on 

the association of Space with astronauts, the students established connections such as doing research about 

Space, collecting information about it, and carrying out scientific research by sharing it. In addition, the 

students established a connection between Space and aliens. 

Conculusion and Discussion 

Based on the data obtained from the mind maps, drawings, and interviews that are consistent with one 

another, it can be said that the students mostly consider Earth to be a celestial body. As to the image of Space 

in their minds, they mostly take Space as a dark place containing a vast number of stars. It was realized that TV 

broadcasts, images, cartoons, storybooks, and textbooks used in school were influential on the formation of 

mental images and models related to the concepts of Earth and Space. The student drawings, interview data, 

and mind maps support this as well. The practices of astronomy, which is an interdisciplinary field, allow 

questioning when learning and make teaching productive and meaningful. Given the importance of 

observation, which is the basic component of astronomy, for scientific process, it is of great importance that 

more coverage be given to astronomy education in curricula undergone by children, who explore Earth as of 

their early years in life and shape their mental worlds by observing the sky. The results of this study show that 

in-school and out-of-ǎŎƘƻƻƭ ŦŀŎǘƻǊǎ ŀŦŦŜŎǘ ŎƘƛƭŘǊŜƴΩǎ ƳŜƴǘŀƭ ƳƻŘŜƭǎ. In this regard, the influence of teaching 

materials on the formation of mental models and images in their minds should not be ignored. Special 

attention should be paid to the use of content based on scientific knowledge in TV broadcasts, images, 

cartoons, storybooks, and so on. The findings of the present study can guide educators through preparation of 

learning environments and materials. 

 

 


