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Abstract

This study is aimed to reveal the conceptual understandings of preservice elementary
teachers’ about the centre of universe and how universe is formed. The sample of this research
consists of 306 preservice elementary teachers’ who are studying in faculties of educational
sciences in Turkey. Two open-ended questions regarding the centre of universe and how
universe is formed are asked to preservice teachers. Categories such as “scientific response”,
“response that cannot be accepted scientifically”, “uncoded” and “no understanding” are
used in the analysis of preservice teachers’ responses. The scientific response about the centre
of the universe, saying “there is no centre of universe”, is encountered in more than half of the
preservice teachers’ responses. Alternative conceptions, such as “Sun is the centre of
universe”, “Earth is at the centre of universe”, “Milky Way Galaxy is at the centre of universe”
are encountered in this question. Nearly half of the preservice teachers gave correct responses,
by saying “big bang theory”, regarding the question on how the universe is formed. Alternative
conceptions, such as “by the cooling and densification of dust clouds”, “parts coming off the
Sun”, “the universe’s being always present” are encountered in preservice teachers’ responses
to this question. Some of these alternative conceptions are encountered in this study for the first
time.
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Siif Ogretmeni Adaylarinin Evren Kavramu ile Tlgili Kavramsal

Anlamalan

0zet

Bu calismayla suif 6gretmeni adaylarmin evrenin merkezi ve evrenin nasil olustugu
hakkindaki  fikirlerinin ortaya ¢ikarilmas: amaglanmigtir. Bu ¢alismanin  orneklemi
Tiirkiye 'deki bir egitim fakiiltesinde 6grenim goren 306 sinif ogretmeni adayindan olusmugstur.
Ogretmen adaylarina evrenin merkezi ve uzaymn nasil olustugu ile ilgili iki actk uglu soru
sorulmugstur. Ogretmen adaylarinin cevaplarimn analizinde “bilimsel cevap”, “bilimsel olarak
kabul edilemeyen cevap”, “kodlanamayan” ve “anlama yok” kategorileri kullanilmigstir.
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Evrenin merkezi ile ilgili “evrenin merkezi yoktur” bilimsel cevabi ile dgretmen adaylarinin
yarsindan fazlasinda karsilasilmistir. Bu soruda “Diinya evrenin merkezindedir”, “Giines
evrenin merkezidir” ve “Samanyolu galaksisi evrenin merkezindedir” alternatif kavramlari ile
karsilasilmistir. Evren nasi olusmugs olabilir sorusu ile ilgili 6gretmen adaylarmmin yariya
yakim biiyiik patlama teorisi dogru cevabini vermistir. Bu soru ile ilgili 6gretmen adaylarinda

“enerjinin degisime ugramasi ile evren olustu”, “cesitli gazlarin bir araya gelmesi ile evren

olustu” ve “evrenin siirekli var olmasi” gibi alternatif kavramlar ile karsilasimistir. Bu
alternatif kavramlardan bazilariyla ilk kez bu ¢calismada karsilagiimistir.

Anahtar Kelimeler: Evren kavrami, kavramsal anlama, ogretmen adayt

1. Introduction

There are studies in the literature aimed at investigating various astronomy concepts
of preservice teachers (Duit, 2009). Considering the studies performed with preservice
teachers, their thoughts on the reasons of night-day and seasons are investigated
generally (Bisard, Aron, Francek and Nelson, 1994; Kiigiikozer, 2007; Trumper,
2000; Trumper, 2006; Unsal, Giines & Ergin; 2001). The number of studies performed
in order to determine the thoughts of preservice teachers on the centre of universe and
the formation of universe, is very low. Bostan (2008) and Kiigiikdzer (2007) have
performed studies aimed at investigating the thoughts of science teachers about the
centre of universe, Kiigiikdzer (2007) have performed studies aimed at investigating
the thoughts of preservice science teachers about the formation of universe. No study
is encountered in the body of literature aimed at revealing the thoughts of class
teachers regarding these concepts.

The teaching of basic astronomy concepts takes part elementary level social study
lessons. There are astronomy concepts in “Our Planet Earth” unit at elementary fourth
and secondary fifth grades. This study aims to reveal the thoughts of preservice
elementary teachers on the concepts of formation and centre of universe. If teachers
have alternative conceptions, one may encounter similar alternative conceptions at
students (Kiigiikozer & Bostan, 2010). Therefore, it is important to determine the
alternative conceptions of preservice teachers and the alteration of these alternative
conceptions. In this study, the alternative ideas of preservice teachers are determined
and no teaching is performed in order to change these alternative ideas.

2. Method
Descriptive research design is used in this study as a research design.

2.1. Sample of Research

This study is carried out with 306 preservice elementary teachers studying in faculties
of educational sciences in a university in the western part of Turkey.
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The sample of the research is determined by easily-available sampling method,
which is one of the selective sampling methods.

2.2. Collection of Data
The data collecting process of this research occurred as follows:

A test, consisting of open-ended questions, is drafted, in order to determine the
conceptual understandings of preservice elementary teachers on astronomy concepts.
Then, these questions are investigated by five physics educators and corrections were
made upon feedbacks. The pilot study of the concept test is made with forty science
and technology preservice teachers.

2.3. Data Analysis

Responses given by preservice teachers to open-ended questions are analyzed under
four categories. These categories are:

e Scientific responses: Responses and descriptions that are accepted as
scientifically correct are considered in this category.

e Responses that cannot be accepted scientifically: Alternative conceptions
that cannot be scientifically correct are considered in this category.

e Uncoded: Responses of preservice teachers which are not relevant with the
concept are considered in this category.

e No understanding: Responses of preservice teachers who do not state their
thoughts on the concept are considered in this category.

Which category the responses given by preservice teachers to open ended
questions take place is determined and the frequency analysis of the responses within
categories is made.

A separate table is drafted for alternative conceptions encountered in “Responses
that cannot be accepted scientifically” category. Alternative conceptions encountered
in preservice teachers on the concept of universe and encounter frequencies are given
in this table.

3. Results

Reslts gained from the questions regarding the centre and the formation of universe
take place in this section. First of all, findings gained from responses given by
preservice teachers regarding the centre of universe are briefly mentioned below.
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Table 1.
Ideas of Preservice Elementary Teachers Regarding the Centre of Universe

Categories of Response Frequencies of Response (%)
Scientific Responses 234 (76.5)
Responses that cannot be accepted scientifically 55 (18.0)
Uncoded responses 3(1.00)
No understanding 14 (4.5)

It is seen in Table 1, scientific response category is the most common category
encountered in preservice teachers, regarding the centre of universe (%76.5).
Preservice teachers in this category indicated that there is no centre of universe. They
mentioned that there is no centre of universe because universe is infinite. It is
determined that; in Trumper’s (2000) study with university students similar to our
study, 73.7% of participants and in Kiigiikdzer’s (2007) study with preservice science
teachers, 80% of participants gave the correct response saying that there is no centre
of universe.

18% of preservice teachers gave responses that are within the category of
“responses that cannot be accepted scientifically”. Various alternative conceptions
about the centre of universe are encountered among these responses.

While 1% of preservice teachers’ responses were not relevant with the concept,
4.5% did not state any opinion about this concept.

Table 2.
Alternative Conceptions of Preservice Elementary Teachers Regarding the Concept
of the Centre of Universe

Response Types Frequencies of Response (%)
The Sun is at the centre of the universe 45 (14.8)
The Earth is at the centre of the universe 5(1.6)
Milky Way Galaxy is the centre of the universe 5 (1.6)

As can be seen in Table 2, the most encountered responses received from
preservice teachers regarding the centre of universe is the alternative conception
saying that Sun is the centre of universe. Preservice teachers, where this alternative
conception is encountered, stated that Earth and planets revolve around the Sun and
therefore Sun is at the centre of universe. These students confuse concepts of Sun
system and Earth, besides, preservice teachers who state that the Sun is at the centre
of universe, think that Sun is the source of life, and thus Earth, where life is, revolves
around the Sun. Similarly, Bostan (2008) and Kiic¢iikdzer (2007) encountered this
alternative conception in their study performed with preservice science teachers.
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1.6% of preservice teachers indicated that Earth is the centre of universe.
Preservice teachers who have this alternative idea, stated that Earth is the centre of
universe, because life continues on Earth. Similarly, Bostan (2008) encountered the
same alternative conception in his study with preservice science teachers, Trumper
(2000) encountered the same alternative conception in his study with university
students, and Trumper (2001) encountered the same alternative conception in his
study with preservice teachers.

1.6 % of preservice teachers stated that Milky Way Galaxy is at the centre of
universe.

Findings gained from responses of preservice teachers about the formation of
universe are briefly mentioned below.

Table 3.
Ideas of Preservice Elementary Teachers Regarding the Formation of Universe

Categories of Response Frequencies of Response (%)
Scientific Responses 97 (31.7)
Responses that cannot be accepted scientifically 71 (23.2)
Uncoded responses 54 (17.6)
No understanding 84 (27.5)

As can be seen in Table 3, 31.7% of preservice teachers gave scientific responses
about the formation of universe. These preservice teachers explained the formation of
universe with Big Bang Theory. They stated that universe is created by Big Bang and
came until today. Similarly, Kiigiikézer (2007) indicated that 28% of preservice
teachers, who have not received education, gave scientific responses on the formation
of universe.

23.2% of preservice teachers’ responses are within the category of “responses that
cannot be accepted scientifically”. Alternative conceptions are encountered among
these responses.

17.6% of preservice teachers’ responses are within the category of “uncoded
responses” as they are not relevant with the concept.

27.5% of preservice teachers’ responses are within the category of “no
understanding” about the formation of universe. The rate of preservice teachers who
do not state their thoughts on the formation of universe is high.
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Table 4.
Alternative Conceptions of Preservice Elementary Teachers Regarding the Concept
of Formation of Universe

Response Types Frequencies of Response (%)
Cools and concentration of dust clouds 22(7.2)
Composed of broken pieces of the Sun 21 (6.9)
Religious beliefs (God created) 24 (7.8)
With fireballs cool 4(13)

A look into Table 4 shows that the most common alternative conception
encountered, regarding the formation of universe, is “universe is formed upon God’s
will”. Religious beliefs were influential on 7.8% of preservice teachers’ thoughts
about the formation of universe. Kiigiikdzer (2007) indicate that preservice science
teachers’ thoughts on the formation of universe are influenced by beliefs.

Another alternative conception which is often encountered, regarding the
formation of universe, is the alternative conception, saying “universe is formed by
dust clouds’ cooling and densifying”. The alternative conception that says universe is
formed by parts coming off the Sun is encountered in 6.9% of preservice teachers.
Preservice teachers who share this alternative conception have the opinion that Sun is
formed before universe and universe is formed by coming off the Sun. The alternative
conception, saying “universe is formed as a result of fire balls becoming cold” is
encountered in 1.3% of preservice teachers. These alternative conceptions
encountered in preservice teachers are encountered for the first time in this study.

4. Results and Recommendations

In this study, most of the preservice teachers gave correct responses regarding the
centre and formation of universe. Various alternative thoughts about these concepts
are encountered in preservice teachers. Regarding the centre of universe, alternative
conceptions such as “Sun is at the centre of universe”, “Earth is at the centre of
universe” and “Milky Way is at the centre of universe” are encountered. The most
common alternative conceptions encountered about the formation of universe are
“God created the universe” and “Universe is formed by dust clouds’ becoming cold
and dense”.

Astronomy concepts take place at basic level in social studies lesions at elementary
school. Therefore, class teachers should have scientific thoughts about these concepts.
For this reason, the education given to preservice teachers at university level is
important. In order to change the thoughts of preservice teachers about these
alternative conceptions, the education regarding astronomy subjects in physics lessons
in school teaching departments should be given so as to include conceptual change

Bayburt Egitim Fakiiltesi Dergisi, Yil: 2016 Cilt: 11 Sayi: 2



A. Bostan Sarioglan, H. Kiigiikézer & H. A. Kiiciikozer 651

activities. For instance; in order to change the thoughts regarding the centre of
universe is Sun or Earth, activities such as the Sun and Earth are not the centre of
Milky Way by showing their places in Milky Way Galaxy on photographs, and thus,
they cannot be at the centre of universe, can be performed. In this activity, the place
of Earth and Sun in Milky Way Galaxy, and the place of Milky Way galaxy in universe
are discussed and preservice teachers are asked to discuss the place of Earth and Sun
in universe. Thus, one may enable preservice teachers understand that Earth and Sun
cannot be the centre of universe.
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Genisletilmis Ozet

Ogretmen adaylarmin astronomi kavramlarina iligkin fikirlerini arastirmaya y&nelik
calismalar yapilmistir (Duit, 2009). Bu c¢alismalar arasinda evren kavramu ile ilgili
fikirlerin ortaya c¢ikarilmasina yonelik Trumper (2000) iiniversite Ogrencileri,
Trumper (2001) fizik 6gretmen adaylart ve Kiigiikdzer (2007) fen bilgisi 6gretmen
adaylar1 ile ¢alisma yapmustir.

Literatiirde fen kavramlarina iliskin &grencilerin alternatif kavramlarini ortaya
cikarmaya yonelik bir¢ok ¢alismaya rastlanirken (Duit, 2009), 6gretmen adaylarinin
Ozellikle de astronomi kavramlarina iligkin goriislerini arastiran g¢alisma sayisi
oldukga azdir.

Bu calismada, arastirma deseni olarak betimsel arastirma deseni kullanilmustir.

Arastirmanin 6rneklemi segkisiz olmayan ornekleme ydntemlerinden biri olan
kolay ulasilabilir 6rnekleme yontemi ile belirlenmistir.

Bu arastirma bir devlet liniversitesinin egitim fakiiltesinde birinci, ikinci, li¢lincii
ve dordiincii sinifta 6grenim goren tigylizaltt smif 6gretmeni adayi ile ylirlitilmiistiir.

Bu aragtirmanin veri toplama siireci su sekilde 6zetlenebilir.

Ogretmen adaylarmin evrenin merkezi ve evrenin olusumu ile ilgili kavramsal
anlamalarinin belirlenmesi amaci iki agik uglu soru hazirlanmistir.

Bu sorular bes fizik egitimcisi tarafindan incelenmistir.
Sorularm pilot ¢alismasi kirk fen ve teknoloji 6gretmen aday1 ile yapilmustir.

Ogretmen adaylarimin cevaplar1 dort kategori altinda analiz edilmistir. Bu
kategoriler:

e Bilimsel cevap

e Bilimsel olarak kabul edilemeyen cevap (Alternatif kavramlar)
e Kodlanamayan

e Anlama yok

Ogretmen adaylarmin acik uglu sorulara verdikleri cevaplar bu dort kategori
kullanilarak analiz edilmistir. Bu kategorilerde yer alan cevaplarin frekans hesabi
yapilmustir.

Bilimsel olarak kabul edilemeyen cevap kategorisinde karsilasilan alternatif
kavramlar i¢in de ayr1 bir tablo yapilmis ve Ogretmen adaylarinda karsilasilan
alternatif kavramlarin frekans1 hesaplanmustir.
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Evrenin merkezi kavrami ile ilgili 6gretmen adaylarinin verdigi cevaplardan elde
edilen bulgulara asagida kisaca deginilmistir.

Evrenin merkezi kavramu ile ilgili 6gretmen adaylarinda en sik bilimsel cevap
kategorisi ile karsilasilmistir. Ogretmen adaylarmin %76.5’i dogru cevabi vermistir.
Bu kategoride yer alan 6gretmen adaylari cevaplarinda evrenin merkezi olmadigini
belirtmistir. Evren sonsuz biiyiikliikte oldugu i¢in merkezinin de olmadigina
deginmislerdir.

Trumper (2000) tniversite Ogrencileri ile yaptigi caligmada &grencilerin
%73.7’sinin evrenin merkezi olmadigi dogru cevabini verdigi belirlenmistir.

Ogretmen adaylarinin = %18’i bilimsel olarak kabul edilemeyen cevap
kategorisinde yer alan cevaplar vermistir. Bu cevaplar arasinda evrenin merkezi ile ile
ilgili gesitli alternatif kavramlar ile kargilagiimustir.

Ogretmen adaylarinin %1°nin verdigi cevaplar kavram ile ilgili degil iken, %4.5’i
bu kavrama iliskin fikir belirtmemistir.

Evrenin merkezi kavramu ile ilgili 6gretmen adaylarinda en sik Giines’in evrenin
merkezi oldugu alternatif kavramu ile karsilagilmistir. Bu alternatif kavram ile
kargilagilan &gretmen adaylari cevaplarinda Diinya’nin ve gezegenlerin Giines
etrafinda dolandigim1 ve bu nedenle Giines’in evrenin merkezinde yer aldigini
belirtmistir.

Kiiciikozer (2007) fen bilgisi 6gretmen adaylarinda ve Trumper (2001a) lise
ogrencileri ile yaptigi ¢alismada benzer olarak bu alternatif kavram ile kargilagmustir.

Ogretmen adaylarimin %1.6’s1  Diinya’min  evrenin merkezinde oldugunu
belirtmistir. Trumper (2000) {iniversite d6grencileri ve Trumper (2001b) o6gretmen
adaylart ile yaptigi ¢alismada benzer olarak alternatif kavram ile karsilagmistir.

Ogretmen adaylarinin %1.6’s1 Samanyolu galaksisinin evrenin merkezinde
oldugunu belirtmistir.

Evrenin olusumu kavramu ile ilgili 6gretmen adaylariin verdigi cevaplardan elde
edilen bulgulara agagida kisaca deginilmistir.

Evrenin olusumu kavramu ile ilgili 6gretmen adaylariin %31.7’si bilimsel cevabi
vermistir. Bu Ogretmen adaylari evrenin olusumunu Biiyiik Patlama teorisi ile
aciklamigtir. Evrenin Biiyllk Patlama ile olustugunu ve giiniimiize geldigini
belirtmislerdir.

Ogretmen adaylarmin %23.2’sinin cevaplar1 bilimsel olarak kabul edilemeyen
cevap kategorisinde yer almistir. Bu cevaplar arasinda ¢esitli alternatif kavramlar ile
kargilagilmustir.
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Ogretmen adaylarinin %17.6’siimn cevaplar1 kavram ile ilgili olmadigi igin
kodlanamayan cevap kategorisinde yer almistir.

Ogretmen adaylarmin cevaplarmin %27.5°i evrenin olusumu hakkinda “anlama
yok™ cevap kategorisinde yer almaktadir. Evrenin olusumu kavrami hakkinda fikir
belirtmeyen 6gretmen aday1 oram yiiksektir.

Evrenin olusumu ile ilgili en sik “evrenin Allah yarattig1 i¢in olustugu” alternatif
kavran ile karsilagilmistir. Ogretmen adaylarinin %7.8’inin evrenin olusumu ile ilgili
fikirlerinde dini inanglar1 etkili olmustur.

Evrenin olusumu ile ilgili sik karsilagilan diger bir alternatif kavram “evren toz
bulutlarmin soguyarak yogunlagmasi ile olusmustur” alternatif kavramudir.

Ogretmen adaylarinin %6.9’unda evrenin Giines’ten kopan pargalardan olustugu
alternatif kavramu ile karsilagilmistir. Bu alternatif kavrama sahip 6gretmen adaylari
Giines’in evrenden Once olustugu ve evrenin Giines’ten koparak olustugu fikrine
sahiptir.

Ogretmen adaylarmin %]1.3’{inde “evrenin ates toplarinin sogumasi sonucu
olustugu” alternatif kavramu ile karsilasilmistir.

Smif 6gretmeni adaylariin evrenin merkezi ve evrenin olusumu ile ilgili ¢esitli
alternatif kavramlara sahip oldugu belirlenmistir. Astronomi kavramlart ilkokulda
hayat bilgisi derslerinde temel diizeyde yer almaktadir. Bu nedenle simf
ogretmenlerinin bu kavramlara iliskin bilimsel fikirler sahip olmasi gerekmektedir.
Ogretmen adaylarinda karsilasilan bu alternatif kavramlara iliskin fikirlerin degisimi
i¢in sinif 6gretmenligi boliimiinde fizik dersinde astronomi konularina iliskin 6gretim
verilmelidir.
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