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ABSTRACT 

The purpose of the current study is to elicit how the participating 6th ÇÒÁÄÅ ÓÔÕÄÅÎÔÓ ÄÅÓÃÒÉÂÅ ÔÈÅ ÃÏÎÃÅÐÔÓ ÏÆ ȰÓÔÁÒȱȟ ȰÐÌÁÎÅÔȱ 
ÁÎÄ Ȱ-ÏÏÎȟ 3ÕÎ ÁÎÄ %ÁÒÔÈȱ ÉÎ ÔÈÅÉÒ ÍÉÎÄÓ ÂÅÆÏÒÅ ÁÎÄ ÁÆÔÅÒ ÃÏÎÄÕÃÔÉÎÇ ÔÈÅ ÁÃÔÉÖÉÔÉÅÓ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÕÎÉÔ ÏÆ Ȱ/ÕÒ %ÁÒÔÈȟ -ÏÏÎ Ánd 
/ÕÒ 3ÏÕÒÃÅ ÏÆ ,ÉÆÅȟ 4ÈÅ 3ÕÎȱȢ 4ÈÅ ÓÔÕÄÙ ÇÒÏÕÐ ÏÆ ÔÈÅ ÒÅÓÅÁÒÃÈ ÃÏÎÓÔÉÔÕtes the 6th grade students at a secondary school which is 
a transfer center for the secondary school students from the surrounding villages situated within Çumra town of Konya 
province in Academic Year 2015-2016. The participants of the study are 19 girls and 12 boys, a total of 31 students. The 
ÑÕÁÌÉÔÁÔÉÖÅ ÒÅÓÅÁÒÃÈ ÍÅÔÈÏÄ ×ÁÓ ÕÓÅÄ ÉÎ ÔÈÉÓ ÓÔÕÄÙȢ )Î ÏÒÄÅÒ ÔÏ ÄÅÔÅÒÍÉÎÅ ÔÈÅ ÓÔÕÄÅÎÔÓȭ ÐÅÒÃÅÐÔÉÏÎÓȟ ÔÈÅ ÄÒÁ×ÉÎÇ ÔÅÃÈÎÉÑÕÅ 
was used as the data collection tool. The data collection tool was administered to the students before and after studying the 
ÕÎÉÔ Ȱ/ÕÒ %ÁÒÔÈȟ -ÏÏÎ ÁÎÄ /ÕÒ 3ÏÕÒÃÅ ÏÆ ,ÉÆÅȟ 4ÈÅ 3ÕÎȱ ÔÁÕÇÈÔ ×ÉÔÈÉÎ ÔÈÅ φth grade science curriculum. The participating 
ÓÔÕÄÅÎÔÓ ×ÅÒÅ ÁÓËÅÄ ÔÏ ÄÒÁ× Á ÐÉÃÔÕÒÅ ÒÅÆÌÅÃÔÉÎÇ ÔÈÅÉÒ ÔÈÏÕÇÈÔÓ ÁÂÏÕÔ ÔÈÅ ÃÏÎÃÅÐÔÓ ÏÆ ȰÓÔÁÒȱȟ ȰÐÌÁÎÅÔȱ ÁÎÄ Ȱ-ÏÏÎȟ 3ÕÎ ÁÎÄ 
%ÁÒÔÈȱȢ 5ÎÄÅÒ ÔÈÅÉÒ ÄÒÁ×ÉÎÇÓȟ ÔÈÅÙ ×ÅÒÅ ÁÓËÅÄ ÔÏ ×ÒÉÔÅ ×ÈÁÔ ÔÈÅÙ ×ÁÎÔÅÄ ÔÏ ÅØÐÌÁÉÎ ÉÎ ÔÈÅÉÒ ÄÒÁ×ÉÎÇÓȢ )Î ÔÈÅ ÁÎÁÌÙÓÉÓ ÏÆ ÔÈÅ 
collected data, the coding scheme for a phenomenological study and the content analysis were used. While analyzing the data 
collected from the students through the drawing technique, they were classified by using the common codes and together with 
ÔÈÅ ÅØÃÅÒÐÔÓ ÔÁËÅÎ ÆÒÏÍ ÔÈÅ ÓÔÕÄÅÎÔÓȭ ÓÔÁÔÅÍÅÎÔÓȟ ÔÈÅ ÓÔÕÄÅÎÔÓȭ ÍÉÎÄ ÍÁÐÓ ×ÅÒÅ ÆÏÒÍÅÄ ÉÎ ÔÈÅ Ȱ)ÎÓÐÉÒÁÔÉÏÎ ωȱ ÐÒÏÇÒÁÍȢ As a 
result of the study, it was found that while the participating 6th grade students had missing information and non-scientific 
understanding about the concepts ÏÆ ȰÓÔÁÒȱȟ ȰÐÌÁÎÅÔȱ ÁÎÄ Ȱ-ÏÏÎȟ 3ÕÎ ÁÎÄ %ÁÒÔÈȱ ÂÅÆÏÒÅ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎȟ ÔÈÅ ÓÔÕÄÅÎÔÓȭ 
explanations and perceptions about the shapes and characteristics of stars and sizes and locations of the Moon, Earth and Sun 
after the application showed positive changes in their scientific perceptions of these concepts. 

Keywords:  Astronomy Education, Astronomy, Perception, Phenomenology, Science Education. 

EXTENDED ABSTRACT 

Purpose and Significance 

Space research increasing as a result of evolving technology has made it necessary for people to get more 
interested in astronomy from early ages and for astronomy to be taught correctly. According to Koçer 
(2002), astronomy is the course that can accurately show students their real place in nature, the Earth, 
and the universe as human beings. Evaluation of the rapidly accumulating information about the universe 
and the drive to learn more about the universe and its past has increased the interest in this field (Aslan 
et al., 1996). Astronomy is used abroad as a tool for science education in elementary, middle and high 
schools (Koçer, 2002; Gülseçen, 2002). According to Trumper (2006), new discoveries in astronomy are 
drawing students' attention and increasing their motivation to learn science. According to Percy (1998), 
astronomy, which strengthens the senses of curiosity, imagination and discovery and also offers an 
alternative approach as a scientific method, has been used as a tool to make natural sciences more 
understandable that are necessary for the development of all countries either being developed or 
underdeveloped and to encourage new generations to get engaged in science and engineering activities 
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4ÈÅ ÃÏÍÍÏÎ ÆÅÁÔÕÒÅ ÏÆ ÔÈÅ ÎÁÔÉÏÎÁÌ ɉ+ÕÒÎÁÚȟ ςππχȠ "ÏÓÔÁÎ ςππψȠ +ÕÒÎÁÚ ÁÎÄ $ÅøÅÒÍÅÎÃÉȟ ςπρρȠ ¤ÅÎÅÌ 
KÏÒÕÈÌÕȟ ςπρσȠ "ÏÌÁÔ ÅÔ ÁÌȢȟ ςπρτȠ !ËÓÁÎ ÅÔ ÁÌȢȟ ςπρχȠ !ËÔÁÍąĥ ÅÔ ÁÌȢȟ ςπρψɊ ÁÎÄ ÉÎÔÅÒÎÁÔÉÏÎÁÌ research 
(Bailey, 2007; Starakis and Halkia, 2010) is that participants from different age groups cannot 
differentiate starts, planets and their properties and that they have misconceptions about the sizes and 
locations of the Earth, Moon and Sun. In the existing research, astronomy topics, are included as units in 
which student achievement and misconceptions are examined. Moreover, more emphasis should be put 
on how, as individuals, participants perceive the Earth and universe they live in their minds. When the 
relevant literature is reviewed, it becomes clear that research on mental models and perceptions should 
be increased. Children are introduced to the concepts of astronomy through cartoons, films, television 
and books at early ages. Their assigning correct meanings to these concepts at early ages will make 
positive contributions to their future learning. Therefore, the current phenomenological study focuses on 
ÔÈÅ ÍÅÁÎÉÎÇÓ ÁÓÓÉÇÎÅÄ ÔÏ ÔÈÅ ÃÏÎÃÅÐÔÓ ÏÆ ȰÓÔÁÒȱȟ ȰÐÌÁÎÅÔȱ ÁÎÄ Ȱ-ÏÏÎȟ %ÁÒÔÈ ÁÎÄ 3ÕÎȱ ÂÙ ÔÈÅ Íiddle school 
6th grade students. 

Method 

The qualitative research method was used in this study. The current study employed the 
phenomenological design, one of the qualitative research methods. The study group of the research 
constitutes the 6th grade students at a secondary school which is a transfer center for the secondary 
school students from the surrounding villages situated within Çumra town of Konya province in 
Academic Year 2015-2016. In the selection of the study group, the criterion sampling method, one of the 
purposive sampling methods, was used. Of the participating 31 students, 19 are girls and 12 are boys. The 
ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÔÏÏÌ ×ÁÓ ÁÄÍÉÎÉÓÔÅÒÅÄ ÔÏ ÔÈÅ ÓÔÕÄÅÎÔÓ ÂÅÆÏÒÅ ÁÎÄ ÁÆÔÅÒ ÓÔÕÄÙÉÎÇ ÔÈÅ ÕÎÉÔ Ȱ/ÕÒ %ÁÒÔÈȟ -ÏÏÎ 
and Our Source of Life, ThÅ 3ÕÎȱ ÔÁÕÇÈÔ ×ÉÔÈÉÎ ÔÈÅ φth grade science curriculum. The participating 
ÓÔÕÄÅÎÔÓ ×ÅÒÅ ÁÓËÅÄ ÔÏ ÄÒÁ× Á ÐÉÃÔÕÒÅ ÒÅÆÌÅÃÔÉÎÇ ÔÈÅÉÒ ÔÈÏÕÇÈÔÓ ÁÂÏÕÔ ÔÈÅ ÃÏÎÃÅÐÔÓ ÏÆ ȰÓÔÁÒȱȟ ȰÐÌÁÎÅÔȱ ÁÎÄ 
Ȱ-ÏÏÎȟ 3ÕÎ ÁÎÄ %ÁÒÔÈȱȢ 5ÎÄÅÒ ÔÈÅÉÒ ÄÒÁ×ÉÎÇÓȟ ÔÈÅÙ ×ÅÒÅ ÁÓËÅÄ ÔÏ ×ÒÉÔÅ ×ÈÁÔ Ôhey wanted to explain in 
their drawings. In the analysis of the data, #ÒÅÓ×ÅÌÌȭÓ ɉςπρσɊ ÃÏÄÉÎÇ ÓÃÈÅÍÅ ÆÏÒ Á ÐÈÅÎÏÍÅÎÏÌÏÇÉÃÁÌ ÓÔÕÄÙ 
was used. 

Results 

"ÅÆÏÒÅ ÃÏÎÄÕÃÔÉÎÇ ÔÈÅ ÁÃÔÉÖÉÔÉÅÓ ÔÏ ÓÔÕÄÙ ÔÈÅ ÕÎÉÔ ÏÆ Ȱ/ÕÒ %ÁÒÔÈȟ -ÏÏÎ ÁÎÄ /ÕÒ 3ÏÕÒÃÅ ÏÆ ,ÉÆÅȟ 4ÈÅ 3ÕÎȱȟ 
the students (f=26) were found to have depicted the concept of star as a pentagram. After studying the 
unit, almost all of the students (f=30) were found to have the perception of the star as a circular object. 
4ÈÕÓȟ ÉÔ ÉÓ ÃÌÅÁÒ ÔÈÁÔ ÔÈÅ ÓÔÕÄÅÎÔÓȭ ÐÅÒÃÅÐÔÉÏÎs of the concept of star changed in a scientifically positive 
direction. When the drawings produced before studying the unit were examined, it was found that the 
students did not know the names and numbers of the planets correctly and that some of them thought 
that stars, Moon and Sun are also planets. In the drawings made after studying the unit, some of the 
students drawing a few planets and the solar system gave information about solid and gas planets in their 
ÅØÐÌÁÎÁÔÉÏÎÓȢ 7ÈÅÎ ÔÈÅ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÐÒÉÏÒ Ärawings about the concepts of Moon, Earth and Sun were 
examined, it was found that they did not care about their order of size, in their post drawings many 
students paid attention to this order and drew scientifically correct ordering of them. 

Discussion and Conclusion 

It was concluded that after the activities conducted to teach the unit, the 6th ÇÒÁÄÅ ÓÔÕÄÅÎÔÓȭ ÐÅÒÃÅÐÔÉÏÎÓ 
ÏÆ ÔÈÅ ÃÏÎÃÅÐÔÓ ÏÆ ȰÓÔÁÒȱȟ ÐÌÁÎÅÔȱ ÁÎÄ Ȱ-ÏÏÎȟ 3ÕÎ ÁÎÄ %ÁÒÔÈȱ ÃÈÁÎÇÅÄ ÐÏÓÉÔÉÖÅÌÙ ÉÎ Á ÓÃÉÅÎÔÉÆÉÃ ÄÉÒÅÃÔÉÏÎȢ 
After completing the activities, they were found to give more detailed information about these concepts of 
astronomy in their explanations and to relate them to other concepts of astronomy. 
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φȢ 3ąÎąÆ vøÒÅÎÃÉÌÅÒÉÎÉÎ Ȱ9ąÌÄąÚȱ, ȰGezÅÇÅÎȱ ve Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ 
+ÁÖÒÁÍÌÁÒąÎÁ 9ĘÎÅÌÉË !ÌÇąÌÁÒąÎąÎ "ÅÌÉÒÌÅÎÍÅÓÉ 

'ÁÍÚÅ "!"!/X,51, ÖÚÇİÌ +%,%¤2 

"ÁĥÖÕÒÕ 4ÁÒÉÈÉȡ 29 -ÁÙąÓ ςπρψ, Kabul Tarihi: 12 Haziran 2018 

ÖZET 

"Õ ëÁÌąĥÍÁÎąÎ ÁÍÁÃąȟ ÁÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ÏÒÔÁÏËÕÌ φȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ Ȱ$İÎÙÁÍąÚȟ !Ù ÖÅ 9ÁĥÁÍ +ÁÙÎÁøąÍąÚ 'İÎÅĥȱ İÎÉÔÅÓÉ 
ËÁÐÓÁÍąÎÄÁ ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ÅÔËÉÎÌÉËÌÅÒ ĘÎÃÅÓÉÎÄÅ ÖÅ ÓÏÎÒÁÓąÎÄÁ ÚÉÈÉÎÌÅÒÉÎÄÅ ȰÙąÌÄąÚȱȟ Ȱgezegen ÖÅ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ 
ËÁÖÒÁÍÌÁÒąÎą ÎÁÓąÌ ÂÅÔÉÍÌÅÄÉËÌÅÒÉÎÉ ÏÒÔÁÙÁ ëąËÁÒÍÁËÔąÒȢ !ÒÁĥÔąÒÍÁÎąÎ ëÁÌąĥÍÁ ÇÒÕÂÕÎÕȟ ςπρυ-ςπρφ ÅøÉÔÉÍ ĘøÒÅÔÉÍ ÙąÌąÎÄÁȟ 
+ÏÎÙÁ ÉÌÉ KÕÍÒÁ ÉÌëÅÓÉÎÄÅ ÙÅÒ ÁÌÁÎ ÂÉÒ ÔÁĥąÍÁ ÍÅÒËÅÚÉ ÏÒÔÁÏËÕÌÄÁËÉ φȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉ ÏÌÕĥÔÕÒÍÁËÔÁÄąÒȢ KÁÌąĥÍÁÙÁ ρωȭÕ ËąÚ Öe 
ρςȭÓÉ ÅÒËÅË ÏÌÍÁË İÚÅÒÅ σρ ËÉĥÉ ËÁÔąÌÍąĥÔąÒȢ "Õ ëÁÌąĥÍÁÄÁȟ ÎÉÔÅÌ ÁÒÁĥÔąÒÍÁ ÙĘÎÔÅÍÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ vøÒÅÎÃÉÌÅÒÉÎ ÁÌÇąÌÁÒąÎą 
ÂÅÌÉÒÌÅÍÅË ÉëÉÎ ÖÅÒÉ ÔÏÐÌÁÍÁ ÁÒÁÃą ÏÌÁÒÁË ëÉÚÉÍ ÔÅËÎÉøÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ 6ÅÒÉ ÔÏÐÌÁÍÁ ÁÒÁÃąȟ /ÒÔÁÏËÕÌ φȢ 3ąÎąÆ &ÅÎ "ÉÌÉÍÌÅÒÉ σ-8. 
3ąÎąÆ vøÒÅÔÉÍ 0ÒÏÇÒÁÍą Ȱ$İÎÙÁÍąÚȟ !Ù ÖÅ 9ÁĥÁÍ +ÁÙÎÁøąÍąÚ 'İÎÅĥȱ İÎÉÔÅÓÉ ÉĥÌÅÎÍÅÄÅÎ ĘÎÃÅ ÖÅ ÓÏÎÒÁ ÕÙÇÕÌÁÎÍąĥÔąÒȢ 
KÁÌąĥÍÁÙÁ ËÁÔąÌÁÎ ÂİÔİÎ ĘøÒÅÎÃÉÌÅÒÄÅÎ ȰÙąÌÄąÚȱȟ gezegenȱ ÖÅ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥ ËÁÖÒÁÍÌÁÒą ÉÌÅ ÉÌÇÉÌÉ ÄİĥİÎÃÅÌÅÒÉÎÉ ÙÁÎÓąÔÁÎ ÂÉÒ 
ÒÅÓÉÍ ëÉÚÍÅÌÅÒÉ ÉÓÔÅÎÍÉĥÔÉÒȢ 2ÅÓÉÍÌÅÒÉÎ ÁÌÔąÎÁ ÉÓÅȟ ëÉÚÉÍÌÅÒÉÎÄÅ ÁÎÌÁÔÍÁË ÉÓÔÅÄÉËÌÅÒÉÎÉ ÉÆÁÄÅ ÅÔÍÅÌÅÒÉ ÂÅËÌÅÎÍÉĥÔÉÒȢ 6ÅÒÉÌÅÒÉn 
ÁÎÁÌÉÚÉÎÄÅ ÆÅÎÏÍÅÎÏÌÏÊÉË ëÁÌąĥÍÁ ÉëÉÎ ËÏÄÌÁÍÁ ĥÁÂÌÏÎÕ ÖÅ ÉëÅÒÉË ÁÎÁÌÉÚÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ vøÒÅÎÃÉÌÅÒÄÅÎ ëÉÚÉÍ ÙĘÎÔÅÍÉÙÌÅ ÁÌąÎÁÎ 
ÖÅÒÉÌÅÒ ëĘÚİÍÌÅÎÉÒËÅÎ ÏÒÔÁË ËÏÄÌÁÒ ÉÌÅ ÓąÎąÆÌÁÎÄąÒąÌÍąĥÔąÒ ÖÅ ĘøÒÅÎÃÉ ÉÆÁÄÅÌÅÒÉÎÄÅÎ ĘÒÎÅËÌÅÒÌÅ ÂÉÒÌÉËÔÅ Ȱ)ÎÓÐÉÒÁÔÉÏÎ ωȱ ÐÒÏÇÒÁÍą 
ËÕÌÌÁÎąÌÁÒÁË ÚÉÈÉÎ ÈÁÒÉÔÁÌÁÒą ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ !ÒÁĥÔąÒÍÁ ÓÏÎÕÃÕÎÄÁȟ ÁÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ÏÒÔÁÏËÕÌ φȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ 
uygulama öncesi gÅÎÅÌ ÏÌÁÒÁË ȰÙąÌÄąÚȱȟ Ȱgezegenȱȟ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ konusunda eksik ve bilimsel olmayan kavramlara 
ÓÁÈÉÐËÅÎȟ ÉÌÇÉÌÉ İÎÉÔÅ ÉĥÌÅÎÄÉËÔÅÎ ÓÏÎÒÁȟ ĘøÒÅÎÃÉÌÅÒÉÎ ëÏøÕÎÕÎ ÙąÌÄąÚÌÁÒąÎ ĥÅËÌÉ ÖÅ ĘÚÅÌÌÉËÌÅÒÉȟ ÇÅÚÅÇÅÎÌÅÒȟ !Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȭÉÎ 
ÂİÙİËÌİËÌÅÒÉ ÖÅ ËÏÎÕÍÌÁÒą ÉÌÅ ÉÌÇÉÌÉ ÁÌÇąÌÁÒąÎąÎ ÖÅ ÁëąËÌÁÍÁÌÁÒąÎąÎ ÂÉÌÉÍÓÅÌ ÙĘÎÄÅ ÏÌÕÍÌÕ ÏÌÁÒÁË ÄÅøÉĥÔÉøÉ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒ. 

Anahtar Kelimeler:  !ÓÔÒÏÎÏÍÉ %øÉÔÉÍÉȟ !ÓÔÒÏÎÏÍÉȟ !ÌÇąȟ &ÅÎÏÍÅÎÏÌÏÊÉȟ &ÅÎ %øÉÔÉmi. 

1. 'ÉÒÉĥ 

'ÅÌÉĥÅÎ ÔÅËÎÏÌÏÊÉ ÉÌÅ ÂÉÒÌÉËÔÅ ÁÒÔÁÎ ÕÚÁÙ ÁÒÁĥÔąÒÍÁÌÁÒąȟ ÉÎÓÁÎÌÁÒąÎ ËİëİË ÙÁĥÌÁÒÄÁÎ ÉÔÉÂÁÒÅÎ ÁÓÔÒÏÎÏÍÉÙÅ 
ÉÌÇÉ ÄÕÙÍÁÓą ÖÅ ÁÓÔÒÏÎÏÍÉÎÉÎ ÄÏøÒÕ ĥÅËÉÌÄÅ ĘøÒÅÔÉÌÍÅÓÉ ÇÅÒÅËÌÉÌÉøÉÎÉ ÏÒÔÁÙÁ ëąËÁÒÍąĥÔąÒȢ %ÖÒÅÎ ɉςπρτɊȭÅ 
ÇĘÒÅȟ ÂÉÎÌÅÒÃÅ ÙąÌ ĘÎÃÅÓÉÎÄÅÎ ÉÔÉÂÁÒÅÎ ÉÎÓÁÎÌÁÒ ÇĘËÙİÚİÎÄÅËÉ ÃÉÓÉÍÌÅÒÉ ÍÅÒÁË ÅÔÍÉĥÌÅÒȠ ÏÎÌÁÒąÎ ĥÁĥąÒÔąÃą 
ÈÁÒÅËÅÔÌÅÒÉÎÉ ÖÅ ÇĘË ÏÌÁÙÌÁÒąÎą ÁÎÌÁÍÁÙÁ ëÁÌąĥÍąĥÌÁÒÄąÒȢ !Ù ÖÅ 'İÎÅĥ ÔÕÔÕÌÍÁÌÁÒąȟ ÙąÌÄąÚ ÙÁøÍÕÒÌÁÒąȟ ÇĘË 
ÔÁĥą ÄİĥÍÅÓÉȟ ËÕÙÒÕËÌÕ ÙąÌÄąÚ ÇĘÒİÎÍÅÓÉ ÇÉÂÉ ÂÉÒëÏË ÉÌÇÉÎë ÏÌÁÙ ÉÎÓÁÎÌÁÒąÎ ÄÉËËÁÔÉni astronomik olaylara 
ëÅËÍÉĥȟ ÂÕ ÔİÒ ÏÌÁÙÌÁÒąÎ ÓÉÓÔÅÍÁÔÉË ÂÉÒ ĥÅËÉÌÄÅ ÉÚÌÅÎÉÐ ËÁÙąÔÌÁÒąÎąÎ ÔÕÔÕÌÍÁÓą ÖÅ ËÁÙąÔÌÁÒąÎ ÙÏÒÕÍÌÁÎÁÒÁË 
ÓÏÎÕëÌÁÒ ëąËÁÒąÌÍÁÓą ÁÓÔÒÏÎÏÍÉÎÉÎ ÇÅÌÉĥÍÅÓÉÎÉ ÓÁøÌÁÍąĥÔąÒ ɉ!ÓÌÁÎȟ !ÙÄąÎȟ $ÅÍÉÒÃÁÎȟ +ąÒÂąÙąËȟ Ǫ $ÅÒÍÁÎȟ 
1996). Astronomi; fizik, kimya, jeoloji, biyoloji ve bir bilim dili olan matematik ve geometri gibi 
disiplinleri bünyesinde toplayan bir ȰÂÉÌÉÍÓÅÌ ÄÉÓÉÐÌÉÎÌÅÒ ÔÏÐÌÕÌÕøÕȱ dur. Bu nedenle, fen bilimlerini 
ÁÓÔÒÏÎÏÍÉÄÅÎ ÁÙÒą ÄİĥİÎÍÅË ÍİÍËİÎ ÄÅøÉÌÄÉÒ ɉ'İÌÓÅëÅÎȟ ςππςɊȢ 

+ÏëÅÒ ɉςππςɊȭÅ ÇĘÒÅȟ ĘøÒÅÎÃÉÌÅÒÅ ÉÎÓÁÎ ÏÌÁÒÁË ÄÏøÁ ÉëÉÎÄÅËÉȟ $İÎÙÁ ÖÅ ÅÖÒÅÎÄÅËÉ ÇÅÒëÅË ÙÅÒÌÅÒÉÎÉ 
ÄÏøÒÕ ÏÌÁÒÁË ÇĘÓÔÅÒÅÂÉÌÅÃÅË ÄÅÒÓ ÁÓÔÒÏÎÏÍÉÄÉÒȢ %ÖÒÅÎ ÈÁËËąÎÄÁ ÈąÚÌÁ ÂÉÒÉËÅÎ ÂÉÌÇÉÌÅÒÉÎ ÄÅøÅÒÌÅÎÄÉÒÉÌÍÅÓÉ 
ÖÅ ÅÖÒÅÎÉÎ ÕÚÁËÌąË ÏÌÁÒÁË ÄÁÈÁ ÄÅÒÉÎÌÉËÌÅÒÉÎÉ ÖÅ ÚÁÍÁÎ ÏÌÁÒÁË ÄÁ ÄÁÈÁ ÇÅëÍÉĥÉÎÉ ĘøÒÅÎÍÅ ÄİÒÔİÓİ ÂÕ 
ÁÌÁÎÁ ÉÌÇÉÙÉ ÁÒÔąÒÍÁËÔÁÄąÒ ɉ!ÓÌÁÎ ÖÄȢȟ ρωωφɊȢ 9ÕÒÔÄąĥąÎÄÁ ÁÓÔÒÏÎÏÍÉȟ ÉÌËĘøÒÅÔÉÍ ÖÅ ÌÉÓÅÌÅÒÄÅ ÆÅÎ ÅøÉÔÉÍÉ ÉëÉÎ 
ÂÉÒ ÁÒÁë ÏÌÁÒÁË ËÕÌÌÁÎąÌÍÁËÔÁÄąÒ ɉ+ÏëÅÒȟ ςππςȠ 'İÌÓÅëÅÎȟ ςππςɊȢ 4ÒÕÍÐÅÒ ɉςππφɊȭÅ ÇĘÒÅȟ ÁÓÔÒÏÎÏÍÉÄÅËÉ 
ÙÅÎÉ ËÅĥÉÆÌÅÒȟ ĘøÒÅÎÃÉÌÅÒÉÎ ÉÌÇÉÌÅÒÉÎÉ ëÅËÍÅËÔÅ ÖÅ ÆÅÎ ĘøÒÅÎÍÅÙÅ ËÁÒĥą ÍÏÔÉÖÁÓÙÏÎÌÁÒąÎą ÁÒÔÔąÒÍÁËÔÁÄąÒȢ 
0ÅÒÃÙ ɉρωωψɊȭÅ ÇĘÒÅȟ ÍÅÒÁËȟ ÈÁÙÁÌ ÖÅ ËÅĥÉÆ ÄÕÙÇÕÌÁÒąÎą ÇİëÌÅÎÄÉÒÅÎȟ ÁÙÎą ÚÁÍÁÎÄÁ ÂÉÌÉÍÓÅÌ ÙĘÎÔÅÍ ÉëÉÎ 
ÁÌÔÅÒÎÁÔÉÆ ÂÉÒ ÙÁËÌÁĥąÍ ÓÅÒÇÉÌÅÙÅÎ ÁÓÔÒÏÎÏÍÉȟ ÉÓÔÅÒ ÇÅÌÉĥÍÉĥ ÉÓÔÅÒ ÇÅÌÉĥÍÅÍÉĥ ÏÌÓÕÎ ÔİÍ İÌËÅÌÅÒÉÎ 
ËÁÌËąÎÍÁÓą ÉëÉÎ ÇÅÒÅËÌÉ ÏÌÁÎ ÆÅÎ ÂÉÌÉÍÌÅÒÉÎÉÎ ÁÎÌÁĥąÌÁÂÉÌÉÒÌÉøÉ ÖÅ ÙÅÎÉ ÎÅÓÌÉÎ ÆÅÎ ÖÅ ÍİÈÅÎÄÉÓÌÉË 
ëÁÌąĥÍÁÌÁÒąÎÁ ÔÅĥÖÉËÉ ÉëÉÎ ÁÒÁë ÏÌÁÒÁË ËÕÌÌÁÎąÌÍÁËÔÁÄąÒ ɉ!ËÔÁÒÁÎ 4ÁĥÃÁÎȟ ςπρσɊȢ 

dÌËĘøÒÅÔÉÍ ÄİÚÅÙÉÎÄÅËÉ ÁÓÔÒÏÎÏÍÉ ÅøÉÔÉÍÉÎÅ ÙĘÎÅÌÉË ÙÁÐąÌÁÎ ÁÒÁĥÔąÒÍÁÌÁÒ ÉÎÃÅÌÅÎÄÉøÉÎÄÅȟ ȰÙąÌÄąÚȱȟ 
ȰÇÅÚÅÇÅÎȱ ÖÅ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎą ÉëÅÒÅÎ ëÁÌąĥÍÁÌÁÒąÎ ÓÁÙąÓąÎąÎ ÆÁÚÌÁ ÏÌÄÕøÕ ÇĘÒİÌÍİĥÔİÒȢ 
+ÕÒÎÁÚ ɉςππχɊȟ ĘøÒÅÎÃÉÌÅÒÉÎ ÙąÌÄąÚȟ ËÕÙÒÕËÌÕ ÙąÌÄąÚ ÖÅ ÔÁËąÍÙąÌÄąÚ ËÁÖÒÁÍÌÁÒąÎÁ ÄÁÉÒ ÅÄÉÎÉÍÌÅÒÉÎÉ ÏÒÔaya 
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ëąËÁÒÍÁË ÉëÉÎ ÔÁÎąÍÌÁÍÁ ÖÅ ÇĘÒÓÅÌÌÅÍÅ ÄÕÒÕÍÌÁÒąÎąȠ !ÌąÎ ÖÅ dÚÇÉ ɉςπρχɊȟ ëÁÌąĥÍÁÌÁÒąÎÄÁ ÉÌËĘøÒÅÔÉÍ 
ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ȰÙąÌÄąÚÌÁÒȱ ËÏÎÕÓÕÎÁ ÉÌÉĥËÉÎ ËÁÖÒÁÍ ÙÁÎąÌÇąÌÁÒąÎą ÉÎÃÅÌÅÍÉĥÌÅÒÄÉÒȢ "ÏÓÔÁÎ ɉςππψɊȟ τȢ ÓąÎąÆÔÁÎ 
İÎÉÖÅÒÓÉÔÅ τȢ ÓąÎąÆÁ ËÁÄÁÒ ĘøÒÅÎÃÉÌÅÒÉÎ ÁÓÔÒÏÎÏÍÉÎÉÎ ÂÁÚą ÔÅÍÅÌ ËÁÖÒÁÍ ÖÅ ÏÌÁÙÌÁÒą ÉÌÅ ÉÌÇÉÌÉ ÂÉÌÇÉ 
ÄİÚÅÙÌÅÒÉÎÉ ÂÅÌÉÒÌÅÙÅÒÅË ÂÕÎÌÁÒąÎ ÂÉÒÂÉÒÉ ÉÌÅ ËÁÒĥąÌÁĥÔąÒÍÁÓąÎą ÙÁÐÍąĥÔąÒȢ +ÕÒÎÁÚ ÖÅ $ÅøÅÒÍÅÎÃÉ ɉςπρρɊȟ 
ëÁÌąĥÍÁÌÁÒąÎÄÁȟ ĘøÒÅÎÃÉÌÅÒÉÎ ÇÅÚÅÇÅÎȟ ÙąÌÄąÚȟ ÕÙÄÕȟ ÇĘË ÁÄÁȟ $İÎÙÁȟ 'İÎÅĥ ÖÅ !Ù ËÁÖÒÁÍÌÁÒąÙÌÁ ÉÌÇili 
ÁÌÇąÌÁÍÁÌÁÒąÎą ÂÅÌÉÒÌÅÙÅÒÅË ÓąÎąÆ ÓÅÖÉÙÅÌÅÒÉ ÔÅÍÅÌÉÎÄÅ ËÁÒĥąÌÁĥÔąÒÍąĥÔąÒȢ !ËÓÁÎȟ 9ÅÎÉËÁÌÁÙÃąȟ ÖÅ KÅÌÉËÌÅÒ 
ɉςπρχɊȟ υȢ ÖÅ ψȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÙąÌÄąÚ ÖÅ ÇÅÚÅÇÅÎ ËÁÖÒÁÍÌÁÒąÎÁ ÉÌÉĥËÉÎ ÂÉÌÇÉ ÄİÚÅÙÌÅÒÉ ÉÎÃÅÌÅÙÅÒÅË ÓąÎąÆ 
ÄİÚÅÙÌÅÒÉ ÁÒÁÓąÎÄÁ ÎÁÓąÌ ÂÉÒ ÆÁÒËÌąÌÁĥÍÁÎąÎ ÇÅÒëÅËÌÅĥÔÉøÉÎÉ ÁÒÁĥÔąÒÍąĥÔąÒȢ 'İÎÄÏøÄÕ ɉςπρτɊȟ ÁÓÔÒÏÎÏÍÉ 
ËÏÎÕÓÕÎÄÁȟ ψȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÂÁĥÁÒąȟ ËÁÖÒÁÍÓÁÌ ÁÎÌÁÍÁ ÄİÚÅÙÌÅÒÉ ÖÅ ĘøÒÅÎÃÉÌÅÒÉÎ ÁÓÔÒÏÎÏÍÉ 
ËÏÎÕÓÕÎÄÁËÉ ËÁÖÒÁÍ ÙÁÎąÌÇąÌÁÒąÎąÎ ÎÅÌÅÒ ÏÌÄÕøÕÎÕ ÉÎÃÅÌÅÍÉĥÔÉÒȢ "ÏÌÁÔȟ !ÙÄÏøÄÕȟ 5ÌÕëąÎÁÒ 3ÁøąÒ, ve 
$ÅøÉÒÍÅÎÃÉ ɉςπρτɊȟ ëÁÌąĥÍÁÌÁÒąÎÄÁȟ ÉÌËĘøÒÅÔÉÍ υȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ 'İÎÅĥȟ $İÎÙÁ ÖÅ !Ù ËÁÖÒÁÍÌÁÒą 
ÈÁËËąÎÄÁËÉ ËÁÖÒÁÍ ÙÁÎąÌÇąÌÁÒąÎą ÔÅÓÐÉÔ ÅÔÍÅÙÉ ÁÍÁëÌÁÍąĥÔąÒȢ ¤ÅÎÅÌ KÏÒÕÈÌÕ ɉςπρσɊȟ ÉÌËĘøÒÅÔÉÍ χȢ ÓąÎąÆ 
Ȱ'İÎÅĥ 3ÉÓÔÅÍÉ ÖÅ vÔÅÓÉȡ 5ÚÁÙ "ÉÌÍÅÃÅÓÉȱ İÎÉÔÅÓÉ ËÁÐÓÁÍąÎÄÁ υ% ÍÏÄÅÌÉÎÅ ÕÙÇÕÎ ÇÅÌÉĥÔÉÒÉÌÅÎ ÒÅÈÂÅÒ 
ÍÁÔÅÒÙÁÌÉÎȟ ĘøÒÅÎÃÉÌÅÒÉÎ ËÁÖÒÁÍÓÁÌ ÁÎÌÁÍÁÌÁÒąȟ ËÁÖÒÁÍÓÁÌ ËÁÌąÃąÌąËÌÁÒąȟ ÁËÁÄÅÍÉË ÂÁĥÁÒąÌÁÒą ÖÅ ĘøÒÅÎÍÅ 
ÏÒÔÁÍÌÁÒą İÚÅÒÉÎÅ ÏÌÁÎ ÅÔËÉÓÉÎÉ ÉÎÃÅÌÅÍÉĥÔÉÒȢ !ËÔÁÍąĥȟ !ÃÁÒȟ ÖÅ (ÉøÄÅ ɉςπρψɊȟ ÁÒÁĥÔąÒÍÁÌÁÒąÎÄÁȟ 
Ȱ!ÓÔÒÏÎÏÍÉÙÉ vøÒÅÎÅÌÉÍ - 5ÚÁÙą +ÅĥÆÅÄÅÌÉÍ +ÁÍÐą-ς ɉ!v5+Ɋȱ ÓİÒÅÓÉÎÃÅ ÖÅÒÉÌÅÎ ÁÓÔÒÏÎÏÍÉ ÔÅÍÅÌÌÉ 
ÅøÉÔÉÍÉÎȟ ÏÒÔÁÏËÕÌ ÓÅÖÉÙÅÓÉÎÄÅËÉ ĘøÒÅÎÃÉÌÅÒÉÎ $İÎÙÁ ÖÅ ÅÖÒÅÎ ÈÁËËąÎÄÁËÉ ËÁÖÒÁÍÌÁÒąÎÁ ÏÌÁÎ ÅÔËÉÓÉÎÉ 
ÁÒÁĥÔąÒÍąĥÔąÒȢ "ÁÉÌÅÙ ɉςππχɊȟ ÙąÌÄąÚÌÁÒąÎ ÏÌÕĥÕÍ ÖÅ ĘÚÅÌÌÉËÌÅÒÉ ÉÌÅ ÉÌÇÉÌÉ ĘøÒÅÎÃÉÌÅÒÉÎ ÁÎÌÁÍÁ ÖÅ ÚÏÒÌÁÎÍÁ 
ÓÅÂÅÐÌÅÒÉÎÉ ÉÎÃÅÌÅÍÅË ÉëÉÎ ÁëąË ÕëÌÕ ÓÏÒÕÌÁÒÄÁÎ ÏÌÕĥÁÎ ËÁÖÒÁÍ ÅÎÖÁÎÔÅÒÉ ÇÅÌÉĥÔÉÒÍÉĥÔÉÒȢ 3ÔÁÒÁËÉÓ ÖÅ (ÁÌËÉÁ 
ɉςπρπɊȟ ÉÌËÏËÕÌ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ !ÙȭąÎ ÇĘÒİÎİÒ ÈÁÒÅËÅÔÌÅÒÉÎÅ ÉÌÉĥËÉÎ ÇĘÒİĥÌÅÒÉÎÉȠ #ÁÎÁÌÅÓȟ #ÁÍÁÃÈÏ ÖÅ 
Cazares (2013Ɋȟ ÏÒÔÁÏËÕÌ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ 'İÎÅĥ 3ÉÓÔÅÍÉ ÉÌÅ ÉÌÇÉÌÉ ÚÉÈÉÎÓÅÌ ÍÏÄÅÌÌÅÒÉÎÉ ÔÅÓÐÉÔ ÅÔÍÅË ÁÍÁÃąÙÌÁ 
ÈÁÒÅËÅÔÌÉ 'İÎÅĥ 3ÉÓÔÅÍÉ ÔÁÓÁÒąÍÌÁÒą ÖÅ 'İÎÅĥ 3ÉÓÔÅÍÉȭÎÉ ÁÌÇąÌÁÍÁÌÁÒąÎą ÉÎÃÅÌÅÍÉĥÔÉÒȢ 

9ÕÒÔÉëÉÎÄÅ ÖÅ ÙÕÒÔÄąĥąÎÄÁ ÙÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒąÎ ÏÒÔÁË ĘÚÅÌÌÉøÉ ÆÁÒËÌą ÙÁĥ ÄİÚÅÙÌÅÒÉÎÄÅËÉ ËÁÔąÌąÍÃąÌÁÒąÎ 
ÙąÌÄąÚÌÁÒ ÖÅ ĘÚÅÌÌÉËÌÅÒÉȟ ÇÅÚÅÇÅÎÌÅÒȟ ÙąÌÄąÚ ÖÅ ÇÅÚÅÇÅÎÉÎ ÂÉÒÂÉÒÉÎÄÅÎ ÁÙąÒÔ ÅÄÉÌÅÍÅÍÅÓÉȟ Ȱ$İÎÙÁȟ !Ù ÖÅ 'İÎÅĥȱ 
ËÁÖÒÁÍÌÁÒąÎąÎ ÂİÙİËÌİËÌÅÒÉÎÉȟ ËÏÎÕÍÌÁÒąÎą ëÉÚÅÍÅÍÅ ÇÉÂÉ ËÏÎÕÌÁÒÄÁ ÅËÓÉË ÙÁ ÄÁ ÙÁÎÌąĥ ĘøÒÅÎÍÅÌÅÒÅ 
ÓÁÈÉÐ ÏÌÍÁÓąÄąÒȢ 9ÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒÄÁȟ ÁÓÔÒÏÎÏÍÉ ËÏÎÕÌÁÒąȟ ĘøÒÅÎÃÉÌÅÒÉÎ ÂÁĥÁÒąÌÁÒąÎąÎȟ ËÁÖÒÁÍ 
ÙÁÎąÌÇąÌÁÒąÎąÎ ÉÎÃÅÌÅÎÄÉøÉ İÎÉÔÅ ÏÌÁÒÁË ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ "ÕÎÕÎ ÙÁÎąÎÄÁȟ ÏÎÌÁÒąÎ ÂÉÒ ÂÉÒÅÙ ÏÌÁÒÁËȟ 
ÚÉÈÉÎÌÅÒÉÎÄÅ ÙÁĥÁÄąËÌÁÒą $İÎÙÁȭÙą ÖÅ ÅÖÒÅÎÉ ÎÁÓąÌ ÁÎÌÁÍÌÁÎÄąÒÄąËÌÁÒąÎÁ ÙÏøÕÎÌÁĥąÌÍÁÌąÄąÒȢ dÌÇÉÌÉ ÌÉÔÅÒÁÔİÒÅ 
ÂÁËąÌÄąøąÎÄÁȟ ÓąÎąÒÌą ÓÁÙąÄÁ ÏÌÁÎ ÚÉÈÉÎÓÅÌ ÍÏÄÅÌ ÖÅ ÁÌÇąÙÁ ÙĘÎÅÌÉË ëÁÌąĥÍÁÌÁÒąÎ ÁÒÔÔąÒąÌÍÁÓą ÇÅÒÅËÍÅËÔÅÄÉÒȢ 
"Õ ÓÅÂÅÐÔÅÎ ÄÏÌÁÙąȟ ÂÕ ÁÒÁĥÔąÒÍÁÄÁȟ ÏÒÔÁÏËÕÌ φȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÚÉÈÉÎÌÅÒÉÎÄÅȟ ȰÙąÌÄąÚȱȟ ȰÇÅÚÅÇÅÎȱȟ Ȱ!Ùȟ 
$İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎą ÎÁÓąÌ ÁÌÇąÌÁÄąËÌÁÒąÎÁ ÏÄÁËÌÁÎąÌÍąĥÔąÒȢ 

!ÌÇąȟ ÂÉÒÅÙÉÎ ÂÅĥ ÄÕÙÕ ÏÒÇÁÎą ÖÁÓąÔÁÓąÙÌÁ ÁÌÄąøą ÕÙÁÒąÃąÌÁÒą ÎÅÓÎÅÌ ÇÅÒëÅËÌÉË ÖÅ ĘÚÎÅÌ ÙÁĥÁÎÔąÌÁÒą 
ëÅÒëÅÖÅÓÉÎÄÅ ÁÎÌÁÍÌą ÕÙÁÒÁÎÌÁÒ ÈÁÌÉÎÅ ÄĘÎİĥÔİÒÍÅÓÉÄÉÒȢ "ÉÒÅÙÌÅÒ ÚÉÈÎÉ ÄÅÎÅÙÉÍÌÅÒȟ ÇİÄİÌÅÎÍÅ ÖÅ ÈÁÚąÒ 
bulunuĥÌÕË ÄİÚÅÙÉ ÇÉÂÉ ÂÉÒëÏË ÅÔËÅÎÄÅÎ ÅÔËÉÌÅÎÍÅËÔÅÄÉÒ ÖÅ ÁÙÎą ÕÙÁÒÁÎ ÆÁÒËÌą ÂÉÒÅÙÌÅÒ ÔÁÒÁÆąÎÄÁÎ ÆÁÒËÌą 
ÁÌÇąÌÁÎÁÂÉÌÍÅËÔÅÄÉÒ ɉ3ÅÌëÕËȟ ςππτȠ 5ÌÕȟ ςπρςɊȢ KÏÃÕËÌÁÒąÎ ÁÌÇąÌÁÍÁÙÌÁ ÅÌÄÅ ÅÔÔÉËÌÅÒÉ ÂÁÚą ëÉÚÇÉȟ ÓÉÍÇÅ ÖÅ 
ÉĥÁÒÅÔÌÅÒȟ ÅÔËÉÎÌÉË ÓİÒÅÃÉ ÁëąÓąÎÄÁÎ ÓÏÎ ÄÅÒÅÃÅ ÁÎÌÁÍÌą ÏÌÕÐȟ ÏÎÌÁÒąÎ ÄİÎÙÁÓąÎą ÄÏÌÁÙÓąÚȟ ÙÁÌąÎȟ ÓÁÆ ÂÉÒ 
ĥÅËÉÌÄÅ ÙÁÎÓąÔÁÎ ĘÎÅÍÌÉ ÕÎÓÕÒÌÁÒ ÏÌÁÒÁË ÇĘÒİÌÅÂÉÌÍÅËÔÅÄÉÒ ɉ!ÒÔÕÔȟ ςππτɊȢ KÏÃÕËÌÁÒ ëÅÖÒÅÙÌÅ ÉÌÇÉÌÉ 
ÇĘÚÌÅÍÌÅÒÉÎÉȟ ÉÎÃÅÌÅÍÅÌÅÒÉÎÉ ÖÅ ÁÌÇąÌÁÍÁÌÁÒąÎą ÒÅÓÉÍ ÙÏÌÕ ÉÌÅ ÂÉÚÌÅÒÅ ÁËÔÁÒąÒËÅÎȟ ÂÕ ÒÅÓÉÍÌÅÒÉ ËÅÎÄÉ 
ÄİĥİÎÃÅÌÅÒÉÙÌÅ ÄİÚÅÎÌÅÙÉÐ ÙÏÒÕÍÌÁÒÌÁÒ ÖÅ ÂÕ ĥÅËÉÌÄÅ Äąĥ ÄİÎÙÁÙą ÁÌÇąÌÁÍÁ ÂÉëÉÍÌÅÒÉÎÉ ÇĘÓÔÅÒÉÒÌÅÒȢ 3ÏÎÕë 
ÏÌÁÒÁË ëÏÃÕËÌÁÒȟ ÒÅÓÉÍÌÅÒ ÁÒÁÃąÌąøąÙÌÁ ÂÉÌÇÉȟ ÏÌÁÙȟ ÎÅÓÎÅ ÖÅ ÄÕÒÕÍÌÁÒ ËÁÒÓąÓąÎÄÁËÉ ÁÌÇąÌÁÒąÎą ÂÉÚÌÅÒÅ 
ÙÁÎÓąÔÁÒÁË ÁÓÌąÎÄÁ ÂÉÒ ÔİÒ ÉÌÅÔÉĥÉÍ ÉëÉÎÅ ÇÉÒÅÒÌÅÒ ɉ"Ålet ve Türkkan, 2007). 

KÏÃÕËÌÁÒȟ ëÉÚÇÉ ÆÉÌÍȟ ÔÅÌÅÖÉÚÙÏÎ ÖÅ ËÉÔÁÐÌÁÒ ÓÁÙÅÓÉÎÄÅ ÁÓÔÒÏÎÏÍÉ ËÁÖÒÁÍÌÁÒą ÉÌÅ ÅÒËÅÎ ÙÁĥÌÁÒÄÁ 
ÔÁÎąĥÍÁËÔÁÄąÒȢ :ÉÈÉÎÌÅÒÉÎÄÅ ÂÕ ËÁÖÒÁÍÌÁÒą ÄÏøÒÕ ĥÅËÉÌÄÅ ÁÎÌÁÍÌÁÎÄąÒÍÁÌÁÒąȟ ÉÌÅÒÌÅÙÅÎ ÙÁĥÌÁÒÄÁËÉ 
ĘøÒÅÎÍÅÌÅÒÉÎÉ ÏÌÕÍÌÕ ÙĘÎÄÅ ÅÔËÉÌÅÙÅÃÅËÔÉÒȢ "Õ ÓÅÂÅÐÌÅȟ ÂÕ ÆÅÎÏÍÅÎÏÌÏÊÉ ëÁÌąĥÍÁÓąÎÄÁȟ Ȱ/ÒÔÁÏËÕÌ φȢ ÓąÎąÆ 
ĘøÒÅÎÃÉÌÅÒÉ ȰÙąÌÄąÚȟ Ȱgezegenȱ ÖÅ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎÁ ÎÁÓąÌ ÂÉÒ ÁÎÌÁÍ ÙİËÌÅÍÅËÔÅÄÉÒȩȱ 
ÓÏÒÕÓÕÎÁ ÏÄÁËÌÁÎąÌÍąĥÔąÒȢ 

2. Yöntem 

2.1. !ÒÁĥÔąÒÍÁ -ÏÄÅÌÉ 

"Õ ëÁÌąĥÍÁÎąÎ ÉÌË ÁĥÁÍÁÓąÎÄÁȟ ÎÉÔÅÌ ÁÒÁĥÔąÒÍÁ ÙĘÎÔÅÍÌÅÒÉÎÄÅÎ ÆÅÎÏÍÅÎÏÌÏÊÉ ÄÅÓÅÎÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ 
!ÒÁĥÔąÒÍÁÎąÎ ÂÕ ÁĥÁÍÁÓąÎÄÁȟ ëÁÌąĥÍÁÙÁ ËÁÔąÌÁÎ φȢ ÓąÎąÆ ÏÒÔÁÏËÕÌ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÔÅÍÅÌ ÁÓÔÒÏÎÏÍÉ 
ËÁÖÒÁÍÌÁÒąÎą ÁÎÌÁÍÁÄÁ ÖÅ ËÁÖÒÁÍÓÁÌÌÁĥÔąÒÍÁÄÁ ÏÒÔÁÙÁ ËÏÙÄÕËÌÁÒą ÆÁÒËÌą ÙÏÌÌÁÒą ÂÅÔÉÍÌÅÍÅË ÁÍÁÃąÙÌÁ 
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ÆÅÎÏÍÅÎÏÌÏÊÉ ÄÅÓÅÎÉ ÔÅÒÃÉÈ ÅÄÉÌÍÉĥÔÉÒȢ &ÅÎÏÍÅÎÏÌÏÊÉË ÙÁËÌÁĥąÍÄÁȟ ÁÒÁĥÔąÒÍÁÃą ËÁÔąÌąÍÃąÎąÎ ËÉĥÉÓÅÌ 
ÔÅÃÒİÂÅÌÅÒÉ ÉÌÅ ÉÌÇÉÌÅÎÍÅËÔÅȟ ÂÉÒÅÙÉÎ ÁÌÇąÌÁÍÁÌÁÒą ÖÅ ÏÌÁÙÌÁÒÁ ÙİËÌÅÄÉËÌÅÒÉ ÁÎÌÁÍÌÁÒą ÉÎÃÅÌÅÍÅËÔÅÄÉÒ ɉ"Áĥ ÖÅ 
Akturan, 2013). !ÒÁĥÔąÒÍÁÃąÌÁÒȟ ÂÉÒÉÎÃÉ ÁĥÁÍÁÄÁ ÅÌÄÅ ÅÔÔÉËÌÅÒÉ ÖÅÒÉÌÅÒÉ ëĘÚİÍÌÅÄÉËÔÅÎ ÓÏÎÒÁȟ ÁÒÁĥÔąÒÍÁÎąÎ 
ÉËÉÎÃÉ ÁĥÁÍÁÓąÎÄÁȠ ςπρσ &ÅÎ "ÉÌÉÍÌÅÒÉ vøÒÅÔÉÍ 0ÒÏÇÒÁÍąȭÎąÎ ÆÅÌÓÅÆÅÓÉ ąĥąøąÎÄÁ ÄÅÒÓ ÉĥÌÅÎÉĥÌÅÒÉ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥȠ ÄÏÌÁÙąÓąÙÌÁȟ ĘøÒÅÎÃÉÌÅÒÉÎ ÁÌÇąÌÁÒąÎÄÁȟ ÁÌÄąËÌÁÒą ÅøÉÔÉÍÉÎ ÅÔËÉÓÉÙÌÅ ÂÉÒ ÄÅøÉĥÉÍ meydana 
ÇÅÌÍÉĥÔÉÒȢ vøÒÅÔÉÍ ÐÒÏÇÒÁÍą ÆÅÌÓÅÆÉÎÅ ÕÙÇÕÎ ÉĥÌÅÎÅÎ ÄÅÒÓÌÅÒ ÓÏÎÕÃÕÎÄÁ ëÁÌąĥÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ 
ÁÌÇąÌÁÒąÎąÎ ÂÅÔÉÍÌÅÎÍÅÓÉ ÁÍÁÃąÙÌÁ ÓİÒÅë ÓÏÎÒÁÓąÎÄÁ ÄÁ ȰÙąÌÄąÚȱȟ ȰÇÅÚÅÇÅÎȱ ÖÅ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ 
ËÁÖÒÁÍÌÁÒą ÉÌÅ ÉÌÇÉÌÉ ÁÌÇąÌÁÒąÎąÎ ÂÅÔÉÍÌÅÎÍÅÓÉ ÉëÉÎ ÎÉÔÅÌ ÁÒÁĥÔąÒÍÁ ÙĘÎÔÅÍÌÅÒÉÎÄÅÎ ÆÅÎÏÍÅÎÏÌÏÊÉ ÄÅÓÅÎÉ 
ÔÅËÒÁÒ ÕÙÇÕÌÁÎÍąĥÔąÒȢ !ÒÁĥÔąÒÍÁÎąÎ ÔÅÍÅÌ ÓÏÒÕÌÁÒąÎÄÁȟ ÕÙÇÕÌÁÎÁÎ ÄÅÒÓ ÉĥÌÅÎÉĥÉÎÉÎ ÅÔËÉÌÉÌÉøÉ 
ÁÒÁĥÔąÒąÌÍÁÍąĥÔąÒȢ .ÉÔÅÌ ÁÒÁĥÔąÒÍÁÌÁÒ ÓİÒÅÃÅ ÄÁÙÁÎąÒ ÖÅ ËąÓÁ ÓİÒÅÄÅ ÅÌÄÅ ÅÄÉÌÅÎ Öerilerden ziyade uzun 
ÓİÒÅëÌÉ ÂÉÒ ÙÁËÌÁĥąÍ ÇÅÒÅËÔÉÒÉÒȢ !ÒÁĥÔąÒÍÁÄÁ ÓÁÄÅÃÅ ȰÙąÌÄąÚȱȟ ȰÇÅÚÅÇÅÎȱ ÖÅ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒą 
ÉÌÅ ÉÌÇÉÌÉ ĘøÒÅÎÃÉ ÁÌÇąÌÁÒąÎąÎ ÕÚÕÎ ÓİÒÅëÌÉ ÂÉÒ ÙÁËÌÁĥąÍÌÁ ÇĘÚÌÅÎÅÒÅË ÂÅÔÉÍÌÅÎÍÅÓÉ ÁÍÁëÌÁÎÍąĥÔąÒ. 

2.2. +ÁÔąÌąÍÃąÌÁÒ 

!ÒÁĥÔąÒÍÁÎąÎ ëÁÌąĥÍÁ ÇÒÕÂÕÎÕȠ ςπρυ-ςπρφ ÅøÉÔÉÍ ĘøÒÅÔÉÍ ÙąÌąÎÄÁȟ +ÏÎÙÁ ÉÌÉ KÕÍÒÁ ÉÌëÅÓÉÎÄÅ ÙÅÒ ÁÌÁÎ 
ÂÉÒ ÔÁĥąÍÁ ÍÅÒËÅÚÉ ÏÒÔÁÏËÕÌÄÁËÉ φȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉ ÏÌÕĥÔÕÒÍÁËÔÁÄąÒȢ !ÒÁĥÔąÒÍÁÄÁ ëÁÌąĥÍÁ ÇÒÕÂÕÎÕÎ 
ÂÅÌÉÒÌÅÎÍÅÓÉÎÄÅ ÎÉÔÅÌ ÁÒÁĥÔąÒÍÁÌÁÒÄÁ ËÕÌÌÁÎąÌÁÎ ÁÍÁëÌą ĘÒÎÅËÌÅÍ ÙĘÎÔÅÍÌÅÒÉnden ölçüt örnekleme tercih 
ÅÄÉÌÍÉĥÔÉÒȢ "Õ ëÁÌąĥÍÁÄÁȟ ÁÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ ÁÓÔÒÏÎÏÍÉ ËÏÎÕÌÁÒąÎÄÁ ÄÁÈÁ ĘÎÃÅÄÅÎ ÂÉÌÇÉ 
ÓÁÈÉÂÉ ÏÌÍÁÍÁ ÄÕÒÕÍÕ ÖÅ ÐÒÏÇÒÁÍÄÁ ÂÕ ËÏÎÕÌÁÒąÎ ÁøąÒÌąËÌą ÙÅÒ ÁÌÄąøą ÓąÎąÆ ÓÅÖÉÙÅÓÉ ĘÌëİÔ ÏÌÁÒÁË 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ KÁÌąĥÍÁÙÁ ËÁÔąÌÁÎ σρ ĘøÒÅÎÃÉÎÉÎ ρωȭÕ ËąÚ ÖÅ ρςȭÓÉ ÅÒËÅË ÂÉÒÅÙÌÅÒÄÅÎ ÏÌÕĥÍÁËÔÁÄąÒȢ 

ςπρσ &ÅÎ "ÉÌÉÍÌÅÒÉ vøÒÅÔÉÍ 0ÒÏÇÒÁÍąȭÎÁ ÇĘÒÅȟ τȢ ÖÅ υȢ ÓąÎąÆ ÄİÚÅÙÉÎÄÅȟ $İÎÙÁȭÎąÎ ÄĘÎÍÅ ÖÅ ÄÏÌÁÎąÍ 
ÈÁÒÅËÅÔÌÅÒÉȟ ÂÕ ÈÁÒÅËÅÔÌÅÒÉÎ ÓÏÎÕëÌÁÒąȟ 'İÎÅĥ ÖÅ !Ù ÔÕÔÕÌÍÁÌÁÒą ÉÌÅ ÔÁÍ ÇĘÌÇÅ ÁÒÁÓąÎÄÁËÉ ÉÌÉĥËÉ ËÏÎÕÌÁÒąÎÄÁ 
ÔÅÍÅÌ ÂÉÌÇÉÌÅÒÅ ÓÁÈÉÐ ÏÌÍÁÓą ËÁÚÁÎąÍÌÁÒÄÁ ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ !ÙÒąÃÁȟ ÔÅÌÅÖÉÚÙÏÎȟ ëÉÚÇÉ ÆÉÌÍ ÖÅ ËÉÔÁÐÌÁÒ ÉÌÅ ÄÅ 
ĘøÒÅÎÃÉÌÅÒȟ ÁÓÔÒÏÎÏÍÉ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ÄÅÎÅÙÉÍÌÅÒ ÙÁĥÁÍÁËÔÁÄąÒȢ !ÒÁĥÔąÒÍÁÃąÌÁÒ ÁÓÔÒÏÎÏÍÉ 
ËÁÖÒÁÍÌÁÒąÙÌÁ ÉÌÇÉÌÉ ÙÏøÕÎ ÂÉÒ ÆÏÒÍÁÌ ÂÉÌÇÉ ÓİÒÅÃÉÎÅ ÇÉÒÍÅÄÅÎ ĘÎÃÅ ÁÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ÏÒÔÁÏËÕÌ φȢ sąÎąÆ 
ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÂÕ ËÁÖÒÁÍÌÁÒÁ ÙİËÌÅÄÉËÌÅÒÉ ÁÎÌÁÍÌÁÒą ÔÅÓÐÉÔ ÅÔÍÅÙÉ ÁÍÁëÌÁÍąĥÌÁÒÄąÒȢ ςπρσ &ÅÎ "ÉÌÉÍÌÅÒÉ σ-
ψȢ ÓąÎąÆ vøÒÅÔÉÍ 0ÒÏÇÒÁÍąȭÎÄÁȟ ÁÓÔÒÏÎÏÍÉ ËÏÎÕÓÕÎÁ ÁÉÔ ËÁÚÁÎąÍÌÁÒąÎ ÁøąÒÌąËÌą ÏÌÁÒÁË φȢ ÓąÎąÆ ÄİÚÅÙÉÎÄÅ ÙÅÒ 
ÁÌÄąøą ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ "Õ ÓÅÂÅÐÌÅȟ ÂÕ ÁÒÁĥÔąÒÍÁÄÁȟ ÓąÎąÆ ÄİÚÅÙÉ ÏÌÁÒÁËȟ ÁÓÔÒÏÎÏÍÉ ÄÅÎÅÙÉÍÌÅÒÉÎÉÎ 
ËÁÚÁÎąÌÍÁÙÁ ÂÁĥÌÁÎÄąøą φȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉ ÓÅëÉÌÍÉĥÔÉÒ. 

2.3. 6ÅÒÉ 4ÏÐÌÁÍÁ !ÒÁÃą 

6ÅÒÉ ÔÏÐÌÁÍÁ ÁÒÁÃąȟ ÏÒÔÁÏËÕÌ φȢ 3ąÎąÆ ςπρσ &ÅÎ "ÉÌÉÍÌÅÒÉ σ-8. 3ąÎąÆ vøÒÅÔÉÍ 0ÒÏÇÒÁÍąȭÎÄÁËÉ Ȱ$İÎÙÁÍąÚȟ 
!Ù ÖÅ 9ÁĥÁÍ +ÁÙÎÁøąÍąÚ 'İÎÅĥȱ İÎÉÔÅÓÉ ÉĥÌÅÎÍÅÄÅÎ ĘÎÃÅ ÖÅ ÓÏÎÒÁ ÕÙÇÕÌÁÎÍąĥÔąÒȢ KÁÌąĥÍÁÙÁ ËÁÔąÌÁÎ 
ÂİÔİÎ ĘøÒÅÎÃÉÌÅÒÄÅÎ ȰÙąÌÄąÚȱȟ ȰÇÅÚÅÇÅÎȱ ÖÅ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒą ÉÌÅ ÉÌÇÉÌÉ ÄİĥİÎÃÅÌÅÒÉÎÉ 
ÙÁÎÓąÔÁÎ ÂÉÒ ÒÅÓÉÍ ëÉÚÍÅÌÅÒÉȟ  ÁÌÔąÎÁ ÙÁÚÁÃÁËÌÁÒą ÉÆÁÄÅÌÅÒÌÅ ÂÕ ËÁÖÒÁÍÌÁÒąÎ ÚÉÈÉÎÌÅÒÉÎÄÅ ÏÌÕĥÔÕÒÄÕËÌÁÒąÎą 
ÂÅÔÉÍÌÅÍÅÌÅÒÉ ÂÅËÌÅÎÍÉĥÔÉÒȢ 

!ÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ÔİÍ ĘøÒÅÎÃÉÌÅÒÅ ÁĥÁøąÄÁ ÉÆÁÄÅ ÅÄÉÌÅÎ σ ÁëąË ÕëÌÕ ÓÏÒÕ ÙĘÎÅÌÔÉÌÅÒÅËȟ ÁÓÔÒÏÎÏÍÉ 
ËÁÖÒÁÍÌÁÒąÎÁ ÉÌÉĥËÉÎ ÄİĥİÎÃÅÌÅÒÉÎÉ ëÉÚÉÍ ÙÏÌuyÌÁ ÉÆÁÄÅ ÅÔÍÅÌÅÒÉ ÉÓÔÅÎÍÉĥÔÉÒȠ 

1. Ȱ9ąÌÄąÚȱ ËÁÖÒÁÍą ÓÉÚÅ ÎÅ ÉÆÁÄÅ ÅÔÍÅËÔÅÄÉÒȩ Ȱ9ąÌÄąÚȱ ËÁÖÒÁÍą ÉÌÅ ÉÌÇÉÌÉ ÄİĥİÎÃÅÌÅÒÉÎÉÚÉÎ ÎÅÄÅÎÉÎÉ 
ÁëąËÌÁÙąÎąÚȢ 

2. Ȱ'ÅÚÅÇÅÎȱ ËÁÖÒÁÍą ÓÉÚÅ ÎÅ ÉÆÁÄÅ ÅÔÍÅËÔÅÄÉÒȩ Ȱ'ÅÚÅÇÅÎȱ ËÁÖÒÁÍą ÉÌÅ ÉÌÇÉÌÉ ÄİĥİÎÃÅÌÅÒÉÎÉÚÉÎ ÎÅÄÅÎÉÎÉ 
ÁëąËÌÁÙąÎąÚȢ 

3. Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒą ÓÉÚÅ ÎÅ ÉÆÁÄÅ ÅÔÍÅËÔÅÄÉÒȩ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒą ÉÌÅ 
ÉÌÇÉÌÉ ÄİĥİÎÃÅÌÅÒÉÎÉÚÉÎ ÎÅÄÅÎÉÎÉ ÁëąËÌÁÙąÎąÚȢ 

!ÌÇąÌÁÍÁȟ ÚÉÈÉÎÓÅÌ ÂÉÒ ÓİÒÅë ÏÌÕÐȟ ÂÉÒÅÙÌÅÒÉÎ ÉÚÌÅÎÉÍÌÅÒÉÎÉÎ ÁÎÌÁÍÌÁÎÄąÒąÌÍÁÓąÄąÒȢ !ÌÇą ÉÓÅȟ ÉÎÓÁÎÌÁÒąÎ 
duyu organlarą ÉÌÅ ëÅÖÒÅÄÅÎ ÁÌÍąĥ ÏÌÄÕËÌÁÒą ÄÕÙÕÍÌÁÒą ÓÕÂÊÅËÔÉÆ ÏÌÁÒÁË ÁÎÌÁÍÌÁÎÄąÒÍÁÓą ÓİÒÅÃÉÄÉÒ 
ɉ+ÁÒÁËĘÓÅȟ ςππφɊȢ :ÉÈÉÎÓÅÌ ÁÌÇąÌÁÒą ÉÆÁÄÅ ÅÔÍÅ ÂÉëÉÍÌÅÒÉÎÄÅÎ ÂÉÒ ÔÁÎÅÓÉ ÄÅ ĘøÒÅÎÃÉ ëÉÚÉÍÌÅÒÉÄÉÒȢ KÉÚÉÍÌÅÒȟ 
ËÁÔąÌąÍÃąÌÁÒąÎ ÄÕÙÇÕÓÁÌ ÄİÎÙÁÌÁÒąÎÁ ÈąÚÌąÃÁ ÄÏËÕÎÍÁÎąÎ ÖÅ ÂÉÒ ËÏÎÕ ÈÁËËąÎÄÁ ĘÎÙÁÒÇąÌą ÄÁÖÒÁÎÍÁÄÁÎ 
ËÅÎÄÉ ÄÅÎÅÙÉÍÌÅÒÉÎÉ ÏÒÔÁÙÁ ëąËÁÒÍÁÎąÎ ÂÉÒ ÙÏÌÕÄÕÒ ɉ9ÁÌëąÎ ÖÅ %ÒÇÉÎÅÒȟ ςπρτɊȢ KÏÃÕËÌÁÒ ëÅÖÒÅÙÌÅ ÉÌÇÉÌÉ 
ÇĘÚÌÅÍÌÅÒÉÎÉȟ ÉÎÃÅÌÅÍÅÌÅÒÉÎÉ ÖÅ ÁÌÇąÌÁÍÁÌÁÒąÎą ÒÅÓÉÍ ÙÏÌÕ ÉÌÅ ÂÉÚÌÅÒÅ ÁËÔÁÒąÒËÅÎȟ ÂÕ ÒÅÓÉÍÌÅÒÉ ËÅÎÄÉ 
ÄİĥİÎÃÅÌÅÒÉÙÌÅ ÄİÚÅÎÌÅÙÉÐ ÙÏÒÕÍÌÁÒÌÁÒ ÖÅ ÂÕ ĥÅËÉÌÄÅ Äąĥ ÄİÎÙÁÙą ÁÌÇąÌÁÍÁ ÂÉëÉÍÌÅÒÉÎÉ ÇĘÓÔÅÒÉÒÌÅÒȢ 3ÏÎÕë 
ÏÌÁÒÁË ëÏÃÕËÌÁÒȟ ÒÅÓÉÍÌÅÒ ÁÒÁÃąÌąøąÙÌÁ ÂÉÌÇÉȟ ÏÌÁÙȟ ÎÅÓÎÅ ÖÅ ÄÕÒÕÍÌÁÒ ËÁÒÓąÓąÎÄÁËÉ ÁÌÇąÌÁÒąÎą ÂÉÚÌÅÒÅ 
ÙÁÎÓąÔÁÒÁË ÁÓÌąÎÄÁ ÂÉÒ ÔİÒ ÉÌÅÔÉĥÉÍ ÉëÉÎÅ ÇÉÒÅÒÌÅÒ ɉ"ÅÌÅÔ ÖÅ 4İÒËËÁÎȟ 2007). 
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7ÈÉÔÅ ÖÅ 'ÕÎÓÔÏÎÅ ɉρωωςɊȭÁ ÇĘÒÅȟ ëÉÚÉÍÌÅÒȟ ËÏÍÐÏÚÉÓÙÏÎÌÁÒ ÇÉÂÉ ÁëąË ÕëÌÕ ÂÉÒ ÔÅËÎÉËÔÉÒ ÖÅ ĘøÒÅÎÃÉÌÅÒÉÎ 
ÄÉøÅÒ ÙĘÎÔÅÍÌÅÒÄÅÎ ÇÉÚÌÉ ËÁÌÍąĥ ÁÎÌÁÍÁ ÙÅÔÅÎÅøÉÎÉ ÏÒÔÁÙÁ ëąËÁÒÁÒÁË ĘøÒÅÔÍÅÎÌÅÒÉÎ ÇĘÒÍÅÓÉÎÅ ÉÚÉÎ ÖÅÒÉÒȢ 
KÉÚÉÍÌÅÒȟ ËąÓÁ ÚÁÍÁÎÄÁ ÔÁÍÁÍÌÁÎÁÂÉÌÄÉøÉ ÖÅ ÔÅË ÂÉÒ ËÝøąÔÔÁ ëÏË ÂÉÌÇÉ ÉëÅÒÄÉøÉ ÉëÉÎ ÅÔËÉÌÉȠ ëÉÚÅÎ ËÉĥÉ 
ÔÁÒÁÆąÎÄÁÎ ÄÁ ĘÚİÍÓÅÎÅÂÉÌÄÉøÉ ÉëÉÎ ÖÅÒÉÍÌÉÄÉÒȢ KÉÚÉÍÌÅÒȟ ĘøÒÅÔÍÅÎÉÎ ĘøÒÅÎÍÅÙÉ ÔÁÒÔąĥÍÁÓąÎÁ ÖÅ 
ĘøÒÅÎÃÉÌÅÒÉÎ ËÅÎÄÉ ĘøÒÅÎÍÅÌÅÒÉÎÉ ÙÁÎÓąÔÍÁÓąÎÁ ÏÌÁÎÁË ÓÁøÌÁÒ. 

2.4. 5ÙÇÕÌÁÍÁ "ÁÓÁÍÁËÌÁÒą 

/ÒÔÁÏËÕÌ φȢ 3ąÎąÆ ςπρ3 Fen Bilimleri 3-ψȢ 3ąÎąÆ vøÒÅÔÉÍ 0ÒÏÇÒÁÍąȭÎąÎ ȰDünya ve Evrenȱ ĘøÒÅÎÍÅ 
ÁÌÁÎąÎÄÁ ÙÅÒ ÁÌÁÎ Ȱ$İÎÙÁÍąÚȟ !Ù ÖÅ 9ÁĥÁÍ +ÁÙÎÁøąÍąÚ 'İÎÅĥȱ İÎÉÔÅÓÉȟ ÄÅÒÓ ËÉÔÁÂąÎąÎ ÙÁÎąÎÄÁ ÕÙÇÕÌÁÍÁÌą 
ÅÔËÉÎÌÉËÌÅÒ ÉÌÅ ÉĥÌÅÎÍÉĥÔÉÒȢ "İÔİÎ ÕÙÇÕÌÁÍÁ ÂÁÓÁÍÁËÌÁÒąÎąÎ ÙÅÒ ÁÌÄąøą ëÁÌąĥÍÁ ÐÒÏÇÒÁÍą 4ÁÂÌÏ ρȭÄÅ 
ÖÅÒÉÌÍÉĥÔÉÒ. 

Tablo 1 
!ÒÁĥÔąÒÍÁÄÁËÉ ÕÙÇÕÌÁÍÁ ÂÁÓÁÍÁËÌÁÒąÎÁ ÁÉÔ ëÁÌąĥÍÁ ÐÒÏÇÒÁÍą 

KÁÌąĥÍÁ ÐÒÏÇÒÁÍą Ders saati  

vøÒÅÎÃÉ ëÉÚÉÍÌÅÒÉ ÉëÉÎ ĘÎ ÕÙÇÕÌÁÍÁ 2 ders saati 

%ÔËÉÎÌÉË ρȡ dÓËÅÎÄÅÒÉÙÅÌÉ (ÙÐÁÔÉÁ ɉ9ÁÌÁËÉȟ ςπρυɊ 2 ders saati 

%ÔËÉÎÌÉË ςȡ 'ĘËÙİÚİ -ÁÃÅÒÁÓą ɉ9ÁÌÁËÉȟ ςπρυɊ 1 ders saati 

%ÔËÉÎÌÉË σȡ $İÎÙÁȭÎąÎ ¤ÅËÌÉ ÖÅ $ĘÎİĥİ ɉ9ÁÌÁËÉȟ ςπρυɊ 1 ders saati 

Etkinlik 4: Evren Bilmecesi I (Yalaki, 2015) 1 ders saati 

Etkinlik 5: Evren Bilmecesi II (Yalaki, 2015) 1 ders saati 

%ÔËÉÎÌÉË φȡ 'İÎÅĥ 3ÁÁÔÉ ɉ+ÁÂÁĥȟ ςπρσɊ 2 ders saati 

%ÔËÉÎÌÉË χȡ "ÉÓËİÖÉÄÅÎ !ÙȭąÎ %ÖÒÅÌÅÒÉ ɉ52,-1) 1 ders saati 

vøÒÅÎÃÉ ÄÅÒÓ ËÉÔÁÂą 2 ders saati 

Videolar 

Å dÌÇÉÎë vÚÅÌÌÉËÌÅÒÉ dÌÅ 'İÎÅĥ 3ÉÓÔÅÍÉȭÎÉÎ vÚÅÌÌÉËÌÅÒÉ ɉ52,-2) 

Å 9ąÌÄąÚÌÁÒ .ÁÓąÌ vÌİÒȩ 'İÎÅĥÉÍÉÚÉ "ÅËÌÅÙÅÎ +ÁëąÎąÌÍÁÚ 3ÏÎ .Åȩȭ ɉ52,-3) ve sunum 

2 ders saati 

vøÒÅÎÃÉ ëÉÚÉÍÌÅÒÉ ÉëÉÎ ÓÏÎ ÕÙÇÕÌÁÍÁ 2 ders saati 

2.5. Verilerin Analizi 

Verilerin analizinde ÆÅÎÏÍÅÎÏÌÏÊÉË ëÁÌąĥÍÁ ÉëÉÎ ËÏÄÌÁÍÁ ĥÁÂÌÏÎÕ ËÕÌÌÁÎąÌÍąĥÔąÒ ɉ¤ÅËÉÌ ρɊȢ 
vÎÙÁÒÇąÌÁÒÄÁÎ ËÕÒÔÕÌÍÁË ÉëÉÎ ËÏÄÌÁÒȟ ĘÎÅÍÌÉ ÉÆÁÄÅÌÅÒȟ ÁÎÌÁÍ ÂÉÒÉÍÌÅÒÉȟ ÄÏËÕÓÁÌ ÖÅ ÙÁÐąÓÁÌ ÂÅÔÉÍÌÅÍÅÌÅÒ 
ÙÅÒÌÅĥÔÉÒÉÌÍÉĥÔÉÒ ɉ#ÒÅÓ×ÅÌÌȟ ςπρσɊȢ 

 

¤ÅËÉÌ ρȢ Fenomenolojik !ÎÁÌÉÚ dëÉÎ +ÏÄÌÁÍÁ ¤ÁÂÌÏÎÕ ɉ#ÒÅÓ×ÅÌÌȟ ςπρσɊ 

"Õ ëÁÌąĥÍÁÄÁ ÖÅÒÉ ÁÎÁÌÉÚÉÎÄÅȟ ÆÅÎÏÍÅÎÏÌÏÊÉË ëÁÌąĥÍÁ ÉëÉÎ ÁĥÁøąÄÁ ÂÅÌÉÒÔÉÌÅÎ ËÏÄÌÁÍÁ ĥÁÂÌÏÎÕ 
ËÕÌÌÁÎąÌÍąĥÔąÒ ɉ¤ÅËÉÌ ςɊȡ 
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¤ÅËÉÌ ςȢ !ÒÁĥÔąÒÍÁ 6ÅÒÉÌÅÒÉÎÉÎ !ÎÁÌÉÚÉÎÄÅ +ÕÌÌÁÎąÌÁÎ +ÏÄÌÁÍÁ ¤ÁÂÌÏÎÕ 

Bu fenomonoloji ëÁÌąĥÍÁÓąÎąÎ ÉÎÁÎÄąÒąÃąÌąøąÎąÎ ɉÇÅëÅÒÌÉËɊ ÓÁøÌÁÎÍÁÓą ÁÍÁÃąÙÌÁȟ ÄĘÒÔ ÁÌÁÎ ÕÚÍÁÎąÎąÎ ɉρ 
!ÓÔÒÏÎÏÍÉ ÖÅ 5ÚÁÙ "ÉÌÉÍÌÅÒÉ "ĘÌİÍİ vøÒÅÔÉÍ ­ÙÅÓÉ - 0ÒÏÆȢ $ÒȢȟ ρ &ÅÎ "ÉÌÇÉÓÉ %øÉÔÉÍÉ vøÒÅÔÉÍ  ­ÙÅÓÉ - Doç. 
$ÒȢȟ ςȭÓÉ ÁÍÁÔĘÒ ÁÓÔÒÏÎÏÍ ÖÅ &ÉÚÉË ĘøÒÅÔÍÅÎÉɊ ÇĘÒİĥİÎÅ ÂÁĥÖÕÒÕÌÍÕĥÔÕÒȢ 

!ÒÁĥÔąÒÍÁÄÁ ëÉÚÉÍ ÔÅËÎÉøÉ ÉÌÅ ÔÏÐÌÁÎÁn ÖÅÒÉÌÅÒÉÎ ËÏÄÌÁÎÍÁÓąÎÄÁ ÁÒÁĥÔąÒÍÁÃą ÄąĥąÎÄÁ İë ÕÚÍÁÎ ÄÁ 
ËÏÄÌÁÍÁ ÙÁÐÍąĥÔąÒȢ 5ÚÍÁÎÌÁÒ ÖÅ ÁÒÁĥÔąÒÍÁÃą ÁÒÁÓąÎÄÁËÉ ÇĘÒİĥ ÂÉÒÌÉøÉ ÄÏøÒÕÌÔÕÓÕÎÄÁ ËÏÄÌÁÍÁ ĥÁÂÌÏÎÕ 
ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ "Õ ÖÅÒÉÌÅÒÉÎ ÇİÖÅÎÉÌÉÒÌÉøÉÎÉÎ ɉÔÕÔÁÒÌąÌąËɊ ÈÅÓÁÐÌÁÍÁÓąÎÄÁ -ÉÌÅÓ ÖÅ (ÕÂÅÒÍÁÎ ɉρωωτɊȟ 
+ÏÄÌÁÙąÃąÌÁÒ !ÒÁÓą 5ÙÕĥÕÍ 9İÚÄÅÓÉ &ÏÒÍİÌİ ËÕÌÌÁÎąÌÍąĥÔąÒȢ "Õ ÁÒÁĥÔąÒÍÁÄÁ ÕÙÕĥÕÍ ÙİÚÄÅÓÉ ÔİÍ ÓÏÒÕÌÁÒ 
ÉëÉÎ ÔÅË ÔÅË ÁÌąÎÄąËÔÁÎ ÓÏÎÒÁ ÏÒÔÁÌÁÍÁÌÁÒą ÈÅÓÁÐÌÁÎÍąĥÔąÒȢ (ÅÓÁÐÌÁÍÁÌÁÒ ÓÏÎÕÃÕ ÕÙÕĥÕÍ ÙİÚÄÅÓÉ Ϸψσ 
ÏÌÁÒÁË ÂÕÌÕÎÍÕĥÔÕÒȢ 'İÖÅÎÉÌÉÒÌÉË ɉÔÕÔÁÒÌąÌąËɊ ÈÅÓÁÐÌÁÍÁÓąÎÄÁËÉ ÕÙÕĥÕÍ ÙİÚÄÅÓÉ Ϸχπ ÏÌÄÕøÕÎÄÁȟ 
ÇİÖÅÎÉÌÉÒÌÉË ÙİÚÄÅÓÉÎÅ ÕÌÁĥąÌÍąĥ ÏÌÄÕøÕ ÂÅÌÉÒÔÉÌÍÅËÔÅÄÉÒ ɉ9ąÌÄąÒąÍ ÖÅ ¤ÉÍĥÅËȟ ςπρσɊȢ 

3. Bulgular  

/ÒÔÁÏËÕÌ φȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÁÓÔÒÏÎÏÍÉ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ÁÌÇąÌÁÒąÎą ÂÅÌÉÒÌÅÍÅË ÁÍÁÃąÙÌÁ ȰÙąÌÄąÚȱȟ 
ȰÇÅÚÅÇÅÎȱ ÖÅ ȰAy, DünyÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒą ÉÌÅ ÉÌÇÉÌÉ ëÉÚÉÍ ÙÁÐÍÁÌÁÒą ÖÅ ÂÕ ëÉÚÉÍÌÅÒÉ ÂÅÔÉÍÌÅÍÅÌÅÒÉ 
ÉÓÔÅÎÍÉĥÔÉÒȢ Ȱ$İÎÙÁÍąÚȟ !Ù ÖÅ 9ÁĥÁÍ +ÁÙÎÁøąÍąÚ 'İÎÅĥȱ İÎÉÔÅÓÉ ĘøÒÅÔÉÍ ÐÒÏÇÒÁÍąÎąÎ ÆÅÌÓÅÆÅÓÉÎÅ ÕÙÇÕÎ 
ÈÁÚąÒÌÁÎÍąĥ ÕÙÇÕÌÁÍÁÌą ÅÔËÉÎÌÉËÌÅÒÌÅ ÉĥÌÅÎÄÉËÔÅÎ ÓÏÎÒÁȟ ÁÙÎą ÖÅÒÉ ÔÏÐÌÁÍÁ ÁÒÁÃą ËÕÌÌÁÎąÌÁÒÁË ÔÅËÒÁÒ ëÉÚÉÍ 
ÙÁÐÍÁÌÁÒą ÉÓÔÅÎÍÉĥÔÉÒȢ !ÒÁĥÔąÒÍÁÎąÎ ÂÕ İë ËÁÖÒÁÍÁ ÙĘÎÅÌÉË ÂÕÌÇÕÌÁÒą ÁĥÁøąÄÁ ÓÕÎÕÌÍÕĥÔÕÒȢ 

 

3.1. Ȱ9ąÌÄąÚȱ +ÁÖÒÁÍąÎÁ 9ĘÎÅÌÉË "ÕÌÇÕÌÁÒ 
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KÁÌąĥÍÁÎąÎ ÂÉÒÉÎÃÉ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕ ÏÌÁÎ Ȱ9ąÌÄąÚ ËÁÖÒÁÍą ÓÉÚÅ ÎÅ ÉÆÁÄÅ ÅÔÍÅËÔÅÄÉÒȩ 9ąÌÄąÚ ËÁÖÒÁÍą ÉÌe 
ÉÌÇÉÌÉ ÄİĥİÎÃÅÌÅÒÉÎÉÚÉÎ ÎÅÄÅÎÉÎÉ ÁëąËÌÁÙąÎąÚȢȱ ÓÏÒÕÓÕÎÁ ÁÉÔ ĘÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉÎÅ ÉÌÉĥËÉÎ ÖÅÒÉÌÅÒ ÏÒÔÁË 
ËÏÄÌÁÒ ÁÌÔąÎÄÁ ÔÏÐÌÁÎÁÒÁË ¤ÅËÉÌ σȭÔÅ ÚÉÈÉÎ ÈÁÒÉÔÁÓą ĥÅËÌÉÎÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȡ 

 

¤ÅËÉÌ σȢ vøÒÅÎÃÉÌÅÒÉÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ÁÌÇąÌÁÒą 

!ÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ ÂÉÒÉÎÃÉ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕÎÁ ÁÉÔ ĘÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉ ÉÎÃÅÌÅÎÄÉøÉÎÄÅȟ 
ÅÎ ÙİËÓÅË ÆÒÅËÁÎÓ Ȱ"Åĥ +ĘĥÅÌÉ 9ąÌÄąÚȱ ɉÆЀςφɊ ËÏÄÕÎÁ ÁÉÔÔÉÒȢ Ȱ9ąÌÄąÚÌÁÒąÎ 9ÕÖÁÒÌÁË /ÌÍÁÓąȱ koduna ait çizimi 
İë ĘøÒÅÎÃÉ ÙÁÐÍąĥÔąÒȢ "ÕÎÕÎ ÙÁÎąÎÄÁȟ Ȱ$ÅÎÉÚ 9ąÌÄąÚąȱ ɉÆЀρɊ ÖÅ Ȱ"ÁĥÁÒąÌą +ÉĥÉÌÅÒȱ ɉÆЀρɊ ËÏÄÌÁÒą ÄÁ 
ÂÕÌÕÎÍÁËÔÁÄąÒȢ vøÒÅÎÃÉÌÅÒÉÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍ ĘÒÎÅËÌÅÒÉ ɉ¤ÅËÉÌ τȟ ¤ÅËÉÌ υȟ 
¤ÅËÉÌ φɊ ÁĥÁøąÄÁ ÖÅÒÉÌÍÉĥÔÉÒȡ 

 

¤ÅËÉÌ τȢ v ςτȭİÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË çizimi 

 

¤ÅËÉÌ υȢ v ςφȭÎąÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 
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¤ÅËÉÌ φȢ v ρςȭÎÉÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

KÁÌąĥÍÁÎąÎ ÂÉÒÉÎÃÉ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕÎÁ ÁÉÔ ÓÏÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉÎÅ ÉÌÉĥËÉÎ ÖÅÒÉÌÅÒ ÏÒÔÁË ËÏÄÌÁÒ ÁÌÔąÎÄÁ 
toplanarÁË ¤ÅËÉÌ χȭÄÅ ÚÉÈÉÎ ÈÁÒÉÔÁÓą ĥÅËÌÉÎÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȡ 

 

¤ÅËÉÌ χȢ vøÒÅÎÃÉÌÅÒÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ÙĘÎÅÌÉË ÁÌÇąÌÁÒą 

!ÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ ÂÉÒÉÎÃÉ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕÎÁ ÁÉÔ ÓÏÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉ ÉÎÃÅÌÅÎÄÉøÉÎÄÅȟ 
en yüksek ÆÒÅËÁÎÓ ȰYuvarlakȱ (f=30) ËÏÄÕÎÁ ÁÉÔÔÉÒȢ "ÉÒ ĘøÒÅÎÃÉ ÄÅ Ȱ+ÕÙÒÕËÌÕ 9ąÌÄąÚȱ ɉÆЀρɊ ëÉÚÉÍÉ ÙÁÐÍąĥÔąÒȢ 
vøÒÅÎÃÉÌÅÒÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍ ĘÒÎÅËÌÅÒÉ ɉ¤ÅËÉÌ ψȟ ¤ÅËÉÌ ωȟ ¤ÅËÉÌ ρπɊ ÁĥÁøąÄÁ 
ÖÅÒÉÌÍÉĥÔÉÒȡ 

 

¤ÅËÉÌ ψȢ v ρωȭÕÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 
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¤ÅËÉÌ ωȢ v ςρȭÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

 

¤ÅËÉÌ ρπȢ v ρςȭÎÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

3.2. Ȱ'ÅÚÅÇÅÎȱ +ÁÖÒÁÍąÎÁ 9ĘÎÅÌÉË "ÕÌÇÕÌÁÒ 

KÁÌąĥÍÁÎąÎ ÉËÉÎÃÉ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕ ÏÌÁÎ Ȱ'ÅÚÅÇÅÎ ËÁÖÒÁÍą ÓÉÚÅ ÎÅ ÉÆÁÄÅ ÅÔÍÅËÔÅÄÉÒȩ 'ÅÚÅÇÅÎ ËÁÖÒÁÍą 
ÉÌÅ ÉÌÇÉÌÉ ÄİĥİÎÃÅÌÅÒÉÎÉÚÉÎ ÎÅÄÅÎÉÎÉ ÁëąËÌÁÙąÎąÚȢȱ ÓÏÒÕÓÕÎÁ ÉÌÉĥËÉÎ ĘÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉÎÅ ÉÌÉĥËÉÎ ÖÅÒÉÌÅÒ ÏÒÔÁË 
ËÏÄÌÁÒ ÁÌÔąÎÄÁ ÔÏÐÌÁÎÁÒÁË ¤ÅËÉÌ ρρȭÄÅ ÚÉÈÉÎ ÈÁÒÉÔÁÓą ĥÅËÌÉÎÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȡ 

 

¤ÅËÉl 11. vøÒÅÎÃÉÌÅÒÉÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ ȰÇÅÚÅÇÅÎȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ÁÌÇąÌÁÒą 

!ÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ ÉËÉÎÃÉ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕÎÁ ÉÌÉĥËÉÎ ĘÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉ ÉÎÃÅÌÅÎÄÉøÉÎÄÅȟ 
en yüksek ÆÒÅËÁÎÓ ȰMars, Satürn, Jüpiter, Dünya, Neptünȱ (f=20) koduna aittir. AyÒąÃÁ Ȱ'ÅÚÇÉÎȟ #ÁÎÌąȟ 
5ÚÁÙÌąȱ ɉÆЀτɊȟ ȰEvrenȱ ɉÆЀσɊȟ Ȱ(ÁÙÁÌÉÍÄÅËÉ 'ÅÚÅÇÅÎ (f=2), Ȱ5ÚÁÙ ɉÆЀρɊ ËÏÄÌÁÒąÎÁ ÁÉÔ ëÉÚÉÍÌÅÒ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 
"ÉÒ ĘøÒÅÎÃÉ ÄÅ ȰBilmiyorumȱ ÃÅÖÁÂąÎą ÖÅÒÍÉĥÔÉÒȢ vøÒÅÎÃÉÌÅÒÉÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ ȰÇÅÚÅÇÅÎȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË 
ëÉÚÉÍ ĘÒÎÅËÌÅÒÉ ɉ¤ÅËÉÌ ρςȟ ¤ÅËÉÌ ρσȟ ¤ÅËÉÌ ρτɊ ÁĥÁøąÄÁ ÖÅÒÉÌÍÉĥÔÉÒȡ 
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¤ÅËÉÌ ρςȢ v ρτȭİÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ ȰÇÅÚÅÇÅÎȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

 

¤ÅËÉÌ ρσȢ v ρωȭÕÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ ȰÇÅÚÅÇÅÎȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

 

¤ÅËÉÌ ρτȢ v ςφȭÎąÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ ȰÇÅÚÅÇÅÎȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

KÁÌąĥÍÁÎąÎ ÉËÉÎÃÉ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕÎÁ ÉÌÉĥËÉÎ ÓÏÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉÎÅ ÉÌÉĥËÉÎ ÖÅÒÉÌÅÒ ÏÒÔÁË ËÏÄÌÁÒ 
ÁÌÔąÎÄÁ ÔÏÐÌÁÎÁÒÁË ¤ÅËÉÌ ρυȭÔÅ ÚÉÈÉÎ ÈÁÒÉÔÁÓą ĥÅËÌÉÎÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȡ 
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¤ÅËÉÌ ρυȡ vøÒÅÎÃÉÌÅÒÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ ȰÇÅÚÅÇÅÎȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ÁÌÇąÌÁÒą 

!ÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ ÉËÉÎÃÉ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕÎÁ ÉÌÉĥËÉÎ ÓÏÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉ 
inceleÎÄÉøÉÎÄÅȟ ÅÎ ÙİËÓÅË ÆÒÅËÁÎÓÌÁÒ Ȱ'İÎÅĥ 3ÉÓÔÅÍÉȱ ɉÆЀψɊ ÖÅ ȰBirkaç Tane Renkli Yuvarlakȱ (f=8) 
ËÏÄÌÁÒąÎÁ ÁÉÔÔÉÒȢ !ÙÒąÃÁ Ȱ'İÎÅĥȟ $İÎÙÁ ÖÅ !Ùȱ ɉÆЀσɊȟ ȰNeptünȱ ɉÆЀσɊȟ ȰSatürnȱ (f=2), ȰMarsȱ (f=1), ȰUzayȱ 
(f=2), Ȱ#ÁÎÌąȱ (f=1), Ȱ5ÚÁÙ !ÒÁÃąȱ ɉÆЀρɊȟ ȰTeleskopȱ ɉÆЀρɊ ËÏÄÌÁÒąÎÁ ÁÉÔ ëÉÚÉÍÌÅÒ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ "ÉÒ ĘøÒÅÎÃÉ 
de belirsiz bir ëÉÚÉÍ ÙÁÐÍąĥÔąÒȢ vøÒÅÎÃÉÌÅÒÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ ȰÇÅÚÅÇÅÎȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍ ĘÒÎÅËÌÅÒÉ 
ɉ¤ÅËÉÌ ρφȟ ¤ÅËÉÌ ρχȟ ¤ÅËÉÌ ρψɊ ÁĥÁøąÄÁ ÖÅÒÉÌÍÉĥÔÉÒȡ 

 

¤ÅËÉÌ ρφȢ v ρȭÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ ȰÇÅÚÅÇÅÎȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

 

¤ÅËÉÌ ρχȢ v ωȭÕÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ ȰÇÅÚÅÇÅÎȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 
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¤ÅËÉÌ ρψȢ v ρρȭÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ ȰÇÅÚÅÇÅÎȱ ËÁÖÒÁÍąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

3.3. Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ +ÁÖÒÁÍąÎÁ 9ĘÎÅÌÉË "ÕÌÇÕÌÁÒ 

KÁÌąĥÍÁÎąÎ İëİÎÃİ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕ ÏÌÁÎ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒą ÓÉÚÅ ÎÅ ÉÆÁÄÅ ÅÔÍÅËÔÅÄÉÒȩ 
Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒą ÉÌÅ ÉÌÇÉÌÉ ÄİĥİÎÃÅÌÅÒÉÎÉÚÉÎ ÎÅÄÅÎÉÎÉ ÁëąËÌÁÙąÎąÚȢȱ ÓÏÒÕÓÕÎÁ ÁÉÔ ĘÎ ëÁÌąĥÍÁ 
ëÉÚÉÍÌÅÒÉÎÅ ÉÌÉĥËÉÎ ÖÅÒÉÌÅÒ ÏÒÔÁË ËÏÄÌÁÒ ÁÌÔąÎÄÁ ÔÏÐÌÁÎÁÒÁË ¤ÅËÉÌ ρωȭÄÁ ÚÉÈÉÎ ÈÁÒÉÔÁÓą ĥÅËÌÉÎÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȡ 

 

¤ÅËÉÌ ρωȢ vøÒÅÎÃÉÌÅÒÉÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ÁÌÇąÌÁÒą 

!ÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ İëİÎÃİ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕÎÁ ÁÉÔ ĘÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉ ÉÎÃÅÌÅÎÄÉøÉÎÄÅȟ 
ÅÎ ÙİËÓÅË ÆÒÅËÁÎÓ Ȱ$İÎÙÁȟ (ÉÌÁÌ ÖÅ 'İÎÅĥȱ (f=23) koduna aittiÒȢ "ÕÎÕÎ ÙÁÎąÎÄÁ ĘøÒÅÎÃÉÌÅÒÉÎȟ Ȱ'İÎÅĥ 
TutulmaÓąȱ (f=2), Ȱ&ÕÔÂÏÌȟ 6ÏÌÅÙÂÏÌ 3ÁÈÁÓąȱ ɉÆЀςɊ ÖÅ ȰAileȱ ɉÆЀρɊ ËÏÄÌÁÒąÎą ëÉÚÄÉËÌÅÒÉ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ ­ë 
ĘøÒÅÎÃÉÎÉÎ ÄÅ ÔÕÔÁÒÓąÚ ëÉÚÉÍÌÅÒ ÙÁÐÔąËÌÁÒą ÇĘÒİÌÍİĥÔİÒȢ vøÒÅÎÃÉÌÅÒÉÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ 
ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍ ĘÒÎÅËÌÅÒÉ ɉ¤ÅËÉÌ ςπȟ ¤ÅËÉÌ ςρȟ ¤ÅËÉÌ ςςɊ ÁĥÁøąÄÁ ÖÅÒÉÌÍÉĥÔÉÒȡ 

 

¤ÅËÉÌ ςπȢ v φȭÎąÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 
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¤ÅËÉÌ ςρȢ v ρςȭÎÉÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

 

¤ÅËÉÌ ςςȢ v σπȭÕÎ ĘÎ ëÁÌąĥÍÁÄÁËÉ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

KÁÌąĥÍÁÎąÎ İëİÎÃİ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕÎÁ ÁÉÔ ÓÏÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉÎÅ ÉÌÉĥËÉÎ ÖÅÒÉÌÅÒ ÏÒÔÁË ËÏÄÌÁÒ ÁÌÔąÎÄÁ 
ÔÏÐÌÁÎÁÒÁË ¤ÅËÉÌ ςσȭÔÅ ÚÉÈÉÎ ÈÁÒÉÔÁÓą ĥÅËÌÉÎÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȡ 

 

¤ÅËÉÌ ςσȢ vøÒÅÎÃÉÌÅÒÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ÁÌÇąÌÁÒą 

!ÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ İëİÎÃİ ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕÎÁ ÁÉÔ ÓÏÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉ ÉÎÃÅÌÅÎÄÉøÉÎÄÅȟ 
ÅÎ ÙİËÓÅË ÆÒÅËÁÎÓÌÁÒ Ȱ$ÏÌÕÎÁÙȟ $İÎÙÁ ÖÅ 'İÎÅĥ $ÉÚÇÅÓÉȱ (f=17) ve Ȱ(ÉÌÁÌȟ $İÎÙÁ ÖÅ 'İÎÅĥ $ÉÚÇÅÓÉȱ (f=14) 
ËÏÄÌÁÒąÎÁ ÁÉÔÔÉÒȢ vøÒÅÎÃÉÌÅÒÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍ ĘÒÎÅËÌÅÒÉ 
ɉ¤ÅËÉÌ ςτȟ ¤ÅËÉÌ ςυȟ ¤ÅËÉÌ ςφɊ ÁĥÁøąÄÁ ÖÅÒÉÌÍÉĥÔÉÒȡ 
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¤ÅËÉÌ ςτȢ v σȭİÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

 

¤ÅËÉÌ 25. v φȭÎąÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

 

¤ÅËÉÌ ςφȢ v ςπȭÎÉÎ ÓÏÎ ëÁÌąĥÍÁÄÁËÉ Ȱ!Ùȟ $İÎÙÁ ÖÅ 'İÎÅĥȱ ËÁÖÒÁÍÌÁÒąÎÁ ÙĘÎÅÌÉË ëÉÚÉÍÉ 

4. 4ÁÒÔąĥÍÁ 

Ȱ$İÎÙÁÍąÚȟ !Ù ÖÅ 9ÁĥÁÍ +ÁÙÎÁøąÍąÚ 'İÎÅĥȱ İÎÉÔÅÓÉ ÕÙÇÕÌÁÍÁÌą ÅÔËÉÎÌÉËÌÅÒÌÅ ÉĥÌÅÎÍÅÄÅÎ ĘÎÃÅȟ 
ÏÒÔÁÏËÕÌ φȢ ÓąÎąÆ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÙÁÐÔąËÌÁÒą ëÉÚÉÍÌÅÒ ÉÎÃÅÌÅÎÄÉøÉÎÄÅȟ ȰÙąÌÄąÚȱ ËÁÖÒÁÍąÎąȟ ÂİÙİË ÂÉÒ 
ëÏøÕÎÌÕøÕÎ ɉÆЀςφɊ ÂÅĥ ËĘĥÅÌÉ ÙąÌÄąÚ ĥÅËÌÉÎÄÅ ëÉÚÄÉËÌÅÒÉ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ "ÉÒËÁë ĘøÒÅÎÃÉ ÉÓÅ ɉÆЀςɊȟ ÂÁĥÁÒąÌą 
ËÉĥÉȟ ÄÅÎÉÚÙąÌÄąÚą ëÉÚÉÍÉ ÙÁÐÍąĥÔąÒȢ 5ÙÇÕÌÁÍÁÌÁÒ ĘÎÃÅÓÉÎÄÅȟ ÓÁÄÅÃÅ σ ËÉĥÉÎÉÎ ÙąÌÄąÚÌÁÒąÎ ÙÕÖÁÒÌÁË ÏÌÄÕøÕÎÕ 
ÁÌÇąÌÁÄąøą ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ %ÔËÉÎÌÉËÌÅÒÌÅ İÎÉÔÅ ÉĥÌÅÎÄÉËÔÅÎ ÓÏÎÒÁ ÙÁÐąÌÁÎ ÓÏÎ ëÁÌąĥÍÁ ëÉÚÉÍÌÅÒÉÎÄÅȟ ÓąÎąÆąÎ 
ÂİÙİË ëÏøÕÎÌÕøÕÎÕÎ ɉÆЀσπɊȟ ÙąÌÄąÚÌÁÒąÎ ÇÅÒëÅË ĥÅËÌÉÎÉÎ ÙÕÖÁÒÌÁË ÏÌÄÕøÕÎÁ ÄÁÉÒ ÁÌÇąÙÁ ÓÁÈÉÐ ÏÌÄÕËÌÁÒą 
ÇĘÒİÌÍİĥÔİÒȢ "ÉÒ ĘøÒÅÎÃÉÎÉÎ ÄÅ ËÕÙÒÕËÌÕ ÙąÌÄąÚÁ ÂÅÎÚÅÒ ÂÉÒ ëÉÚÉÍ ÙÁÐÁÒÁË ÁëąËÌÁÍÁÓąÎÄÁ ÙąÌÄąÚÌÁÒąÎ 
ÙÁËąÔąÎąÎ ÂÉÔÉÐ ÙÏË ÏÌÁÃÁøąÎą ÉÆÁÄÅ ÅÔÔÉøÉ ÇĘÒİÌÍİĥÔİÒȢ vøÒÅÎÃÉÌÅÒȟ ĘÎ ëÁÌąĥÍÁÄÁȠ Ȱ9ąÌÄąÚ ÁÙÎą !Ùȭla birlikte 
ÁËĥÁÍ ÄÏøÁÒ ÖÅ ÓÁÂÁÈ ÙÏË ÏÌÕÒ ɉv φϋɊȢȱȟ Ȱ!ÓÌąÎÄÁ ÙąÌÄąÚÌÁÒ ÙÕÖÁÒÌÁËÍąĥ ÁÍÁ ÂÉÚ ÕÚÁËÔÁÎ ÙÕËÁÒąÄÁËÉ ÇÉÂÉ 
görüyoruz ɉv υφɊȢȱȟ Ȱ!ËĥÁÍÌÁÒą ëÏË ÇİÚÅÌ ÐÁÒąÌÄąÙÏÒ ɉv υχɊȢȱ ÇÉÂÉ ÉÆÁÄÅÌÅÒ ÉÌÅ ëÉÚÉÍÌÅÒÉÎÉ ÁëąËÌÁÍąĥÔąÒȢ 3ÏÎ 
ëÁÌąĥÍÁÄÁ ÉÓÅȠ Ȱ"ÉÚ ÕÚÁËÔÁÎ ÙąÌÄąÚą ÂÕ ĥÅËÉÌÄÅ ÇĘÒİÒİÚȢ .ÏÒÍÁÌÄÅ ÙąÌÄąÚÌÁÒ ÙÕÖÁÒÌÁËÔąÒ ÖÅ ÄÏøÁÒȟ ĘÌİÒÌÅÒ ɉv 
υφɊȢȱȟ Ȱ9ąÌÄąÚ ÄÁ ĘÎÅÍÌÉÄÉÒ ÁÍÁ ÙąÌÄąÚ ÄÏøÁÒ ÖÅ ÙÁËąÔą ÂÉÔÉÎÃÅ ÙÏË ÏÌÕÒ ÇÉÄÅÒ ɉv ύɊȢȱȟ Ȱ9ąÌÄąÚÌÁÒ ąĥąË ÓÁëÁÒȟ 


