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Abstract

Astronomy is fairly a new course for preservice science teachers in Turkey. Regardless of many
science courses taken, preservice science teachers hold several misconceptions about astronomy. It
is essential to find out those misconceptions to facilitate astronomy teaching. The aim of this study
is to develop a new astronomy instrument specifically related to the topics of grade 4 through grade
8. The main reason for that is to find out preservice science teachers” astronomy misconceptions
specifically related to these topics. Preservice science teachers wrote journals after each astronomy
class during a semester and the test has been developed mainly based on these journals. After a pilot
study, the instrument had reduced to 18 items. The cronbach alpha value determined as 0.71 for
the main study. Data analyses showed that preservice science teachers hold several misconceptions
about astronomy. The instrument is a multiple choice test, but in addition participants asked to state
if they were sure or not sure of their answers at the end of each question. Results showed that the
majority of preservice science teachers that gave correct answers were not sure of their answers.
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Oz

Tiirkiye’de astronomi dersi, fen bilgisi 6gretmen adaylar: igin oldukga yeni bir derstir. Fen
bilgisi 6gretmen adaylar1 bircok fen dersi almis olmasma ragmen astronomi hakkinda oldukga
fazla kavram yamilgisina sahiptir. Bu kavram yanilgilarinin ortaya ¢ikarilmasi, astronomi egitimini
kolaylastirmak agismdan gereklidir. Bu calismanin amaci, 6zellikle 4. siiftan 8. sinifa kadar olan
astronomi igerigi ile ilgili bir astronomi testi gelistirmektir. Bunun temel nedeni, fen bilgisi 6gretmen
adaylarmin ozellikle bu igerik ile ilgili kavram yarilgilarinu tespit etmektir. Fen bilgisi 6gretmen
adaylar1 bir donem boyunca astronomi dersinde giinliik tutmus ve test temel olarak bu giinliikler
tizerinden olusturulmustur. Pilot ¢alismadan sonra testteki madde sayisi 18'%e diisiirtilmiistiir.
Cronbach Alfa degeri ana calisma igin 0.71 olarak hesaplanmustir. Veri analizi, fen bilgisi 6gretmen
adaylarinin astronomi ile ilgili bircok kavram yanilgisina sahip olduklarim gostermistir. Olgekteki
sorular coktan secmeli olup buna ek olarak her soru sonunda katilimcilarmn cevaplarindan emin olup
olmadig1 sorulmustur. Sonuglar, fen bilgisi 6gretmen adaylarinin dogru cevap verdikleri sorularin
biiyiik ¢ogunlugunda verdikleri cevaplardan emin olmadiklarimi ortaya koymustur.

Anahtar Sozciikler: Astronomi egitimi, kavram testi, kavram yarulgilari, fen bilgisi 6gretmen
adaylar1.

Introduction

Astronomy is one of the oldest sciences in human history. Human beings always tried to
understand the motion of stars and planets. Even today we try to understand the universe in
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more depth. Astronomy somehow takes place in our life, through media, school or amateur
observations. However, the history of astronomy education is not that old specifically for
preservice science teachers in Turkey. In other words, most of the Turkish preservice science
teachers are naive learners of astronomy.

Students have several misconceptions in astronomy (Bailey & Slater, 2003; Zeilik & Morris,
2003). Most of these misconceptions come from real life experiences (Ozdemir & Clark, 2007;
Sewell, 2002, Strike & Posner, 1982). Like students, many preservice science teachers are also
amateur astronomers who observe the sky day and night. For example, they have some ideas
about the motion of sun based on their observation of sunrise and sunset. It is very crucial to deal
with those misconceptions during their teacher training program. Otherwise misconceptions
may remain constant and transferred to their students.

Turkish preservice science teachers take astronomy course for the first time at very last
semester of their teacher training program. Therefore their astronomy knowledge so far is mainly
based on what they have learned in previous science courses and their amateur observations.
However, students usually encounter problems relating course content into another. Thus,
if students cannot truly relate physics content into astronomy they will probably have some
difficulties in astronomy class. For example, students need to apply Kepler’'s laws of planetary
motion into astronomy to understand the motion of planets around the sun. At this point students
may bring some astronomy misconceptions from physics class if they misinterpreted Kepler's
laws of planetary motion.

Zeilik, Schau, and Mattern (1998) stated that some astronomy misconceptions are deeply
rooted like the ones related to light, so even an intense course may not help students to overcome
those misconceptions. That is why Zeilik et al (1998) recommends instructors to first identify the
misconceptions to be studied and then cover fewer topics with a deeper instruction. In another
words, less is more.

Common Conceptual Difficulties Regarding Astronomy

Many studies concluded that students hold series misconceptions about astronomy
(Bisard, Aron, Francek, & Nelson, 1994; Trumper, 2006; Zeilik et al., 1998). The most common
misconceptions are related to day-night cycle (Lightman & Sadler, 1993; Trumper, 2000), moon
phases (Bisard et al, 1994; Trumper, 2000; Zeilik et al, 1998), dimensions (Trumper, 2000; Zeilik,
1998), seasons (Trumper, 2000), position of sun during daytime (Trumper, 2000; Zeilik et al,
1998), distances of objects from Earth (Trumper, 2000), moon’s revolution (Trumper, 2000),
moon’s rotation (Trumper, 2000; Zeilik et al, 1998), moon phases (Zeilik et al, 1998), solar eclipse
(Trumper, 2000; Zeilik et al, 1998), and center of universe (Trumper, 2000).

Astronomy Diagnostic Test (ADT) is the most well known astronomy instrument. It has
ADT 1.X (Zeilik, Schau, Mattern, Hall, Teague, & Bisard, 1997; Zeilik, Schau, & Mattern, 1999)
and ADT 2.0 (Zeilik, 2003) versions. The test has a bank of 29 questions. Zeilik et al (1998) used
15 questions from ADT 1.X to investigate science and non-science majors” astronomical concepts.
Zeilik (2003) noted that ADT 2 has only two items in common with ADT 1.X. According to Zeilik
(2003) ADT 2.0 is much more difficult instrument compared to ADT 1.X, because of its design.

Lightman and Sadler (1993) and Trumper (2000) developed astronomy tests to find out
students” misconceptions. Lightman and Sadler (1993) prepared a test of astronomy and related
subjects that has 16 questions. The instrument of Bisard et al (1994) is mainly related to physical
science and earth science misconceptions. Trumper (2000) used the instruments by Bisard et al
(1994), Lightman and Sadler (1993), and Zeilik et al (1998) to construct Misconception Measure test.
Similarly, Kalkan and Kiroglu (2007) used these three instruments and developed a questionnaire
with 14 questions. In addition, Unsal, Giines and Ergin (2001) developed a 31 open ended question
test. Similarly, Emrahoglu and Oztiirk (2009) developed Astronomical Concept Test (ACT) which
consists of 13 open ended questions.
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The Research Aim and Significance of the Study

Elementary education in Turkey is 8 year long and mandatory. Students have science and
technology course from grade 4 through grade 8. Astronomy topics are part of the science and
technology course in elementary school. The new curriculum for science and technology course
was established in 2004 (MEB, 2004) so it is fairly new.

Astronomy is even a newer course for pre-service elementary science teachers in Turkey.
Elementary science teacher training program has been changed parallel to the change in
curriculum of elementary education. The application of the new program for preservice science
teachers started in 2006 (YOK, 2006). Since the astronomy course is at the fourth year of the
program, preservice science teachers first met with astronomy in spring 2010. Therefore there
was a six year gap between the new science and technology course curriculum in elementary
school and astronomy course in science teacher training program. As can be seen, astronomy
education is pretty new for preservice science teachers. None of the participants in this study
had an astronomy course either in high school or college level. They had approximately 60 credit
hours science courses during seven semesters of their teacher training program.

The main reason for developing a new instrument is to find out preservice science teachers’
misconceptions about astronomy. The instruments developed so far are poor in terms of
covering the content of elementary science and technology education curriculum. Therefore the
test developed related to the astronomy topics that included in the new elementary science and
technology curriculum. The list of these topics is given in Table 1. Astronomy topics in the new
curriculum are from grade 4 through grade 8. It is very essential to find out preservice science
teachers” misconceptions specifically related to these topics, because some misconceptions
transferred to students from their teachers. Therefore, it is very important to be aware of preservice
science teachers’ misconceptions before astronomy instruction. Determining preservice science
teachers’ astronomy misconceptions may facilitate astronomy learning especially by focusing
in depth with those misconceptions. That was the main objective for developing the Astronomy
Concept Test (AstroCoT). AstroCoT is a multiple choice instrument that tests preservice science
teachers’ basic astronomy concepts.

Table 1.
Astronomy Topics in Elementary Science and Technology Education Curriculum.

Grade Topic
4 Planet Earth
5 Earth, Sun and Moon
6 The Features of Earth’s Crust
7 Solar System and Beyond
8 Seasons

Methodology

Participants

The first stage of the study had 73 preservice science teachers attending astronomy course
in spring 2011 at their last year of teacher training program. In the second stage, 230 preservice
science and mathematics teachers from different levels (first, second, and third year of teacher
training program) participated in the pilot study. Finally, the participants of the main study were
82 preservice science teachers at their last year of teacher training program in spring 2012.
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Development of Items

Pre-service science teachers who attended spring 2011 astronomy class have been assigned
to keep journals about what they have learned during the course. The content of the course was
based on the topics that have been included in the elementary science and technology education
curriculum. Pre-service science teachers have especially told to focus on misconceptions that they
used to have before the class. For example, if a preservice science teacher used to know that the
moon is a source of light and then in the class s/he found out that the moon actually is not a
source of light, then the preservice science teacher has been expected to state that in the journal.
At the end of the semester the journals of 73 participants” have been analyzed. Based on that
analysis, the most common misconceptions that preservice science teachers hold have been listed
and the first edition of the test with 26 multiple choice questions was formed. Then questions
were discussed with an astronomy expert and some corrections were made. After that a second
interview has been conducted with another astronomy expert for the purpose of content validity
of the test. The number of items reduced to 24 items after that interview. Next, the instrument
has been evaluated by Turkish language expert for clarity of the statements. In addition, a test
development expert has checked the items for validity.

Pilot Study and Item Reduction

The pilot study conducted with 230 preservice science and mathematics teachers in
department of elementary education. After the pilot study some items have been deleted and the
last form of the test consisted of 18 items. The last form of the test applied to 82 fourth year pre-
service science teachers before their astronomy class. The data analyzed and the results discussed
with an astronomy expert.

Students usually do not have adequate knowledge in a new course (Zeilik et al., 1997).
Therefore, the researcher usually does not have an idea if a student really knows the answer or if
s/he just guessed. Students may answer some items correctly by guessing and that may increase
their success on a multiple choice test (Dogan & Gelbal 2007; Turgut, 1971). It is common to ask the
participants to state if they are sure or not sure of their answers. However, this question is usually
asked at the end of the instrument. That does not seem so effective, because the participants can
be sure of their answers for some questions and not sure for others. Therefore, the participants in
this study have been asked to decide if they were sure or not sure of their answers at the end of
each question. That was a good way to find out if participants really knew the answer of a specific
question or if they just guessed. Based on the analysis it was found that most of the preservice
science teachers were not sure about their answers.

Data Analysis

Zeilik et al. (1997) noted that since students are novices when they take a new course, the
internal consistency of achievement measure is generally low. Naive learners will probably guess
when they take such kind of achievement test. Baykul (2000) noted that the chance factor in a test
affects the reliability and validity of the test. In their study, Zeilik et al calculated the Cronbach’s
alpha value 0.43 on the pretest and 0.67 on the post-test. Cronbach’s alpha value is acceptable
when it is 0.65 and higher (Zeilik et al, 1997).

Reliability analysis of the pilot study showed that the Cronbach’s alpha value was 0.42 for
AstroCoT with 24 items. After that, the data re-coded to find out if participants who just guessed
were changing the reliability or not. Participants that gave correct answers were originally coded
as 1. However those participants’ scores were re-coded as 0 if they were not sure of their answer.
In other words, if a participant gave a correct answer but not sure of her/his answer that means
the participant knew the correct answer by chance. After recoding, the data analyzed and the
Cronbach’s alpha value was increased to 0.61. Based on the pilot study some corrections were
made by using iteman analysis and six items have been eliminated. The instrument for the
main study had 18 items. In the main study, the Cronbach’s alpha value initially was 0.49. After
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recoding the data for the same reason in the pilot study the Cronbach’s alpha value increased to
0.71.

Scale statistics of AstroCoT is presented in Table 2. As can be seen from the table the skew
value was 0.51. Since the frequency is positively skewed it can be concluded that only few
participants got high scores. Similarly, kurtosis value was -0.68. Kurtosis is a description of the
shape of probability distribution, so the distribution was not exactly a normal distribution.

Table 2.
Scale Statistics of Astronomy Concept Test

.N of Cronbach’s Mean Variance Std. dev. Skew Kurtosis SEM Mean
items alpha P
18 82 0.71 3.51 6.71 2.59 0.51 -0.68 1.41 0.19

Table 3 presents the percentages for each response along with the percentages of participants
whose correct answer is based on guessing. For example, in item 3, 50% of the participants gave
correct answer, however 51% of those was not sure of their correct answer. It is very clear from
Table 3 that the majority of preservice science teachers were not sure of their correct answers,
which means that most of them guessed. In item 6, none of the students was sure of their correct
answers. This shows that even preservice science teacher who gave correct answers do not have
good astronomy knowledge.

Table 3.
Percentages of Preservice Science Teachers Selecting a Specific Choice. The Correct Answer is Boldface
Italic.

Point biserial Point biserail
Item A B C D E Guess*** coefficent 1* coefficent 2**
1 6.1 40.2 7.3 30.5 15.9 49 0.50 0.39
2 17.1 34.1 11 36.6 1.2 75 0.42 041
3 9.8 12.2 50 12.2 15.9 51 0.41 0.50
4 4.7 8.5 20.7 7.3 20.7 46 0.51 0.57
5 49 3.7 12.2 75.6 3.7 23 0.51 0.58
6 17.1 24.4 134 9.8 35.4 100 0.19 0.00
7 24 85.4 7.3 49 0 21 0.50 0.41
8 34.1 46.3 1.2 1.2 17.1 54 0.37 0.39
9 9.8 49 22 29.3 34.1 44 0.17 0.21
10 14.6 9.8 11 14.6 50 50 0.38 0.35
11 244 9.8 34.1 8.5 23.2 68 0.16 0.25
12 37 36.6 1.2 41.5 15.9 76 0.18 041
13 30.5 1.2 11 1.2 54.9 40 0.63 0.66
14 134 18.3 39 12.2 17.1 90 0.22 0.19
15 12.2 244 134 46.3 37 20 0.20 0.24
16 24.4 19.5 17.1 30.5 8.5 64 0.52 0.49
17 64.6 24 3.7 20.7 8.5 51 0.49 0.53
18 26.8 6.1 23.2 14.6 29.3 38 0.35 0.39

Notes: *Point biserial coefficient for the main data
**Point biserial coefficient for the main data after correct (1) but not sure responses converted to false (0)
***The percentage of participants who responded correctly but not sure of their responses

The point biserial coefficients before and after data recoding are presented in Table 3. As
can be seen from the table the point biserial coefficients for most of the items increased after
the data recoded. Point biserail coefficient is usually desired to be at least 0.30. If this value is
between 0.20 and 0.30 that means this item still can be used by minor revisions. The mean P
values were for 0.33 before recoding and 0.19 after recoding. The test gets more difficult when the
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mean P value approaches to zero and easier when it approaches to 1. Mean P values show that
AstroCoT is difficult for students. The main reason for that seems to be that astronomy is quite
a new course for preservice science teachers. That also might be one of the reasons to have some
items” point biserial coefficients below 0.30. For example, in item 9 students need to know the
difference between rotation and revolution. After administration of the test, many students asked
the researcher the difference between rotation and spin. In item 6, the point biserial coefficient
did not increase after recoding. As can be seen from Table 3, only 9.8% was able to answer
this question correctly; however 100% of those students were not sure of their correct answer.
Similarly, in question 14 only around 12% of participants gave correct answer. However, 90%
of those students were not sure of their correct responses. This is most probably why the point
biserial coefficient was low (0.19) for that item.

Results

Analysis of Individual Items

In the following analysis the percentage of preservice science teachers who gave correct
answer is presented first. Then the total percentage of a certain misconception is presented. For
example, in question 12, three statements are given and participants are asked to find out the
correct statements. The third statement (III) is “Planets are smaller than stars”. Then to find out
the total number of students who believed that this statement was incorrect the researcher added
all the choices that do not include the statement III. In question 12, statement III does not exist in
choice A, B, and D, so by adding the percentages of these choices it is found that approximately
82% of students believed that planets are bigger than stars.

Question 1

Approximately 40% of the participants believed that stars are not solid. The astronomy
expert said that 40% is good for that item. Students usually do not know the difference between
a planet and a star. That may lead many students to believe that stars are solid. In addition, 29%
of the participants thought that the number of stars does not change by time. Finally, about 54%
of the participants agreed that stars does not born, live, and die.

Question 2

The correct answer for this item is Sun, and 34% of the participants gave correct answer
to this question. This result is very remarkable because 66% of the participants did not know
that the star they see on the sky everyday is actually the closest one to the Earth. Some of these
participants may not even know that the Sun is actually a star. In fact during astronomy class
some students stated that they did not used to know the Sun as a star. In fact, many students
in the class did not know the differences between a planet and a star. Approximately, 37% of
students marked Polaris as the closest star to Earth. According to astronomy expert Polaris is a
well known popular star and that might be one of the reasons for students to mark that choice. In
Turkish Polaris is named as “Kutup Yildizi” which means Pole Star. On the other hand, the Sun is
named as “Giines”. In conclusion, the Sun does not have a star word next to it as Polaris, and that
might be one of the reasons to think Polaris as a star but not the Sun.

Question 3

In this item, 50% of students gave correct answer to that question. About 24% of students
believed that all planets have satellite. Surprisingly, 40% of students agreed that planets are source
of light. This supports the idea in Question 2 that many students do not know the difference
between a planet and a star.
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Question 4

In that question, 43% of students gave correct answer by stating that the moon is not a
source of light. However, about 16% of students thought that the moon is a source of light. The
astronomy expert said that the main reason for that might be seeing the moon shiny at night.

Question 5

This is one of the questions that most students answered correctly (76%). These students
believed that the position of Moon according to Earth will not affect the formation of seasons.
About, 12% of students believed that the structure of atmosphere does not affect the formation
of seasons. According to astronomy expert those students probably did not think of green house
effect.

Question 6

In this question only 10% of the participants gave correct answer. The statement Il is probably
the tricky one in that question. Statement II states that “Generally further stars seem dimmer”. It
seems that students did not think the E=I/d* equation in physics (E:Illuminance, I:Light Intensity,
d:Distance). In addition, about 38% of students thought that planets revolve around the Sun
at constant speeds. It can be concluded that those students have serious misconception about
Kepler's Laws. Finally, 41% of students believed that Solar System is located at the center of
Milkyway.

Question 7

This item has 85% correct answers. It is noticeable that most of the students know that the
moon is the main reason for tides. The astronomy expert said that students facing the concept of
tides and moon since the 4* grade in many science courses, therefore the result was not a surprise.

Question 8

Approximately 34% of students gave correct answer to that question by stating that Yuri
Gagarin is the first man who went to space. It seems that some students confuse the term space
and moon, or they may get the same meaning from space and Moon. Students do not seem to
perceive the space as being out of the atmosphere. About 46% of students marked Armstrong as
the first man who went to space. Those students also seem to confuse the term space and Moon.
The astronomy expert said that students who marked Apollo (17%) probably heard that name
from media more compared to other names.

Question 9

Only 22% of the participants gave correct answer to this question. It is very obvious in this
item that students do not know the difference between rotation and revolution. In fact, right after
administration of the test many students in the classroom asked the researcher the difference
between these two terms. The astronomy expert agreed that many students usually do not know
the distinction between these two terms.

Question 10

No more than 10% of the students answered this question correctly. Students who believed
a blackhole is an infinite vacuum were 79%. About 61% of students thought that meteor shower is
actually displacement of a star. As in question 2, Turkish might be an issue in this question. The
term meteor shower is called “yildiz kaymasi” in Turkish, which can be translated as “displacement
of a star”. Since the meteor shower includes the word star (yildiz) in Turkish, it might have
influenced students’ understanding of meteor shower. Similar use exists for Venus. The terms
“Coban Yildizi” and “Veniis” are used interchangeably in Turkish for Venus. That is most probably
why many people know “Coban Yildizi” as a star, but not actually the planet Venus.
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Question 11

In this item 23% of students responded correctly. However, around 59% of students believed
that the moon is spherical. According to astronomy expert the main reason for that is based on
the observation of moon. When students look at the moon they perceive it as a sphere. Moreover,
about 34% of students thought that the Earth is a sphere. In Turkish national science education
curriculum instead of geoids the term spherical is used for Earth’s shape, and that might have
caused the participants to hold this misconception.

Question 12

Only 16% of students answered this question correctly. The astronomy expert thought that
in general students see Saturn with rings. This is probably why 45% of students thought that only
Saturn has rings. One of the most important misconceptions in this item is that 82% of students
believed that planets are bigger than stars. Again that might be related to observation. Students
see stars very small on the sky however in many pictures they see the planets very big compared
to stars.

Question 13

About 55% of the students gave correct answer to this question. Those students knew
that Jupiter is the largest planet in our solar system (statement I) and the universe is expanding
(statement III). The astronomy expert expected a higher percentage for correct answer. The
expert was really surprised that 33% of students did not know the universe is expanding and
13% of students did not know that Jupiter is the largest planet in our solar system. According to
astronomy expert, students who did not know the universe expands marked choice A which only
states that Jupiter is the largest planet in our solar system (statement I).

Question 14

Only 12% of students marked the correct choice for this item. The most important
misconception in this question is that around 47% of students believed the stars that form
constellations have common features. It seems that many students do not know that constellations
are formed based on how we see them from earth. When it is asked in the classroom students
did not know that constellations will be seen in different shapes from another planet or star. As a
result, students probably thought that same group of stars will have the same features. Moreover,
32% of students thought that in our solar system only Earth has an atmosphere. Atmosphere is
essential for our life. Since there is no life in other planets students may concluded that it is due
to lack of atmosphere.

Question 15

Only 12% of students gave correct answer to this item. The astronomy expert agreed that 12%
is very small. This is one of the questions that show how students demand on their observations.
Students were asked to determine the months that the Earth is closest and farthest to the Sun.
It is very clear that students’ decisions were based on the average temperature in summer and
winter. Since summer is hot they probably thought that in June or July the sun should be closest
to the Earth and similarly since winter is cold the sun should be farthest to the Earth. About 71%
of students demanded on their observations instead of considering at which angle the sunlight is
coming to Earth.

Question 16

Students were asked to find out about how long it takes the sunbeams to reach the Earth.
Approximately 30% of students marked the correct choice for this item. All of the students were
supposed to know the speed of light and the approximate distance between Earth and Sun from
their physics class. However, 24% of students believed that the sunlight will reach to Earth in just
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one second. In addition, around 20% of the participants thought it will take 10 second, and about
17% believed it will take two minutes.

Question 17

In this item 65% of students gave correct answer. Approximately 32% of students believed
that the dimension of the sun is constant and does not change by time. Those students probably
did not know that the stars born, live, and die, so they did not realize that the dimension of Sun
changes by time. Around 12% of students thought that planets revolve around the sun at constant
distances.

Question 18

In the last question, 29% of students marked the correct choice. Approximately another 29%
of students believed that planets revolve at a circular orbit around the sun. Based on that result,
it can be concluded that some students have misconceptions about Kepler’s laws of planetarium
motion. In addition, about 50% of students thought that the planets move around the Sun,
however the Sun does not move.

Conclusions and Implications

This study aimed to develop an astronomy instrument related to grade 4 through grade
8 science and technology curriculum topics to discover preservice science teachers’ astronomy
misconceptions. Therefore, it was very important to develop this instrument based on preservice
science teachers’ astronomy content knowledge. This is why preservice science teachers” kept
journals during their astronomy class for one semester. The AstroCoT was mainly developed
based on these journals. The results showed that preservice science teachers have very poor
astronomy knowledge. After taking the test many participants stated that “we realized that we
almost know nothing about astronomy”.

The results of this study were consistent with Zeilik et al., (1997) in terms of being naive to a
new course. Astronomy was fairly a new course for preservice science teachers in this study. The
majority of the participants that gave correct answers tended to guess, since they were not sure of
their answers. This is why the reliability increased from 0.49 to 0.71 after recoding the data. The
result of this study was in accord with Dogan and Gelbal (2007) and Turgut (1971) who stated that
the chance factor effect students’ success.

This study strongly recommends that astronomy education needs to be emphasized more
in teacher training program. Participants of the study were at the last semester of their teacher
training program, so they were about to graduate and start to teach in schools. Teachers will more
likely transfer their misconceptions to students (Akgiin, 2009). Although the participants had
several science courses during seven semesters, they still have poor knowledge of astronomy.
It seems that during these science courses they did not make any connection to astronomy,
especially in physics and earth science. It might be more effective if students make connections
to astronomy in science courses. For example, in physics classroom Kepler’s laws of planetarium
motion need to be connected to our solar system. It might be beneficial for students to see the
relationships between different courses. Therefore, it seems to be a good idea to have another
astronomy course in the second or third year of teacher training program.

The number and percentages of astronomy misconceptions determined in the current
study was very high. This result was quite consistent with previous studies by Bisard et al., 1994;
Trumper, 2006 and Zeilik et al., 1998. The most common misconceptions found in that study
was mostly related to stars, distances, solar system, difference between rotation and revolution,
meteor shower, blackholes, earth’s and moon’s shape, size comparison of planets and stars,
constellations, seasons, the time sunlight reach to earth and evolution of stars.



THE DEVELOPMENT OF ASTRONOMY CONCEPT TEST FOR
DETERMINING PRESERVICE SCIENCE TEACHERS’ MISCONCEPTIONS 371
ABOUT ASTRONOMY

Approximately 10% of science and technology curriculum dedicated to astronomy topics
in elementary school. On the other hand, the new teacher training program (YOK, 2006) has
only two hours astronomy course in a week for just one semester. Preservice science teachers
take approximately 60 credit science courses during their undergraduate education. However,
only around 2 credit hours (3%) of science courses dedicated to astronomy in preservice science
teacher training program. It is obvious that the new science teacher training program was not
sufficient in terms of astronomy education. The results of this research and Ucar and Demircioglu
(2011) recommend increasing the number of astronomy courses for preservice science teachers.

In Turkey, astronomy education for preservice science teachers has just started in 2010. Most
of the preservice science teachers come to astronomy classroom with many misconceptions. It
is very important to find out what preservice science teachers know about astronomy before
instruction. Zeilik et al (1998) recommended first identifying students’ misconceptions and
then dealing with those misconceptions by covering less topics and focusing in details on those
misconceptions. Therefore identifying preservice science teachers’ misconceptions is the first step.
In addition, in depth instruction is required for specific astronomy misconceptions. This is why
Turkish preservice science education curriculum needs to have more astronomy credit hours.
Moreover, preservice science teachers need to face astronomy misconceptions in previous years
of their teacher training program. Therefore, astronomy education in teacher training program
needs to begin in earlier semesters instead of last semester. In conclusion, astronomy is one of the
core science courses and it needs to have more consideration by curriculum developers.
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