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Abstract

The purpose of this research study is to explore pre-service science teachers’ misconceptions on basic astronomy
subjects and to examine the effect of micro teaching method supported by educational technologies on correcting
misconceptions. This study is an action research. Semi- structured interviews were used in the study as a data collection
tool to identify pre-service teachers’ misconceptions on basic astronomy subjects. The data gathered from the interviews
were interpreted via descriptive analysis. The research was carried out with 20 pre-service teachers studying in the 4"
grade in Faculty of Education, Department of Primary School Science Teaching at a university located in Eastern Black
Sea Region, Turkey. 20 pre-service science teachers who participated in the study developed materials about basic
astronomy subjects and they used micro-teaching method supported with appropriate educational technologies for 12
weeks. All the implementations were carried out under the supervision of the researcher and after the implementations,
the researcher and the pre-service teachers watched the video recordings together and necessary feedback was given. At
the beginning of the research, pre-service teachers who made up the sample of the study had various misconceptions
about basic astronomy subjects; however, it was found that these misconceptions which were detected were corrected
with micro-teaching method at the end of the research study. The study was completed with recommendations regarding
using educational technologies and micro teaching method and correction of misconceptions.

Keywords: physics education, astronomy, misconceptions, micro-teaching method, action research, pre-service science
teachers

1. Introduction

Physics course, particularly due to abstract concepts, consists of subjects which are rather difficult to understand and
explain (GUbiz, 2008). Moreover, among the topics studied are concepts about astronomy. Before human beings begin
their educational life, they can see the sky with a naked eye and they continue living with second hand information
about phenomena occurring in the sky and giving meaning to them with their interpretations.

The methods which are frequently encountered in everyday life are unfortunately responsible for misconceptions within
the individuals and they are really difficult to compensate. (Yiiriik, Cakir and Geban, 2000). If such misconceptions
occur within teachers who are key elements of education, this knowledge which is against scientific facts passes down
the generations and continues like that.

Astronomy concepts are very important for physics education. Science teachers are the teachers who will enable
students studying in secondary schools to learn basic astronomy concepts. Thus, before pre-service science teachers
begin to work as a science teacher, it is important that their misconceptions on astronomy concepts are eliminated.
However, the research studies conducted in our country revealed that (Emrahoglu and Oztiirk, 2009; Kalkan, Kalkan
and Ustabas, 2006; Orbay and Gdkdere, 2006) pre-service science teachers had various misconceptions about
astronomy.

A number of studies have been carried out on children and adults in many countries which have knowledge about the
importance of astronomy subjects and astronomy teaching (Baxter, 1989; Bisard, Aron, Francek, & Nelson, 1994; Bryce
and Blown, 2006; Ekiz and Akbas, 2005; Emrahoglu and Oztiirk, 2009; Kalkan, Kalkan and Ustabas, 2006; Kececi,
2012; Kikas, 1998; Mali and Hove, 1979; Nussbaum, 1979; Orbay and G&kdere, 2006; Sahin, 2001; Trumper, 2001;
Ucar and Demircioglu, 2010-2011; Ucar, 2012; Unsal, Giines and Ergin, 2001; Vosniadou And Brewer, 1992; Zeilik,
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Schau and Mattern, 1998). When these studies are examined, it is found that many subjects like the students’
understanding levels of astronomy subjects and students’ knowledge level, misconceptions found in students about
astronomy subjects, and evaluation of astronomy curriculum have been explored. These research studies have covered a
wide range of levels, beginning from primary school to university level. It is required that astronomy misconceptions
found in pre-service science teachers must be identified in astronomy course included in curriculum and they must be
corrected. The most effective way to realize this is to carry out an action research. An action research is learning by
doing of a group of people identifying a problem, doing something to resolve it, seeing how successful their efforts are,
and if not satisfied, trying again (O'Brien, 2001). Generating theoretical knowledge is not among the priorities of action
research because the main purpose of action research is to improve the implementations carried out. Another purpose of
action research is to actively engage participants with research and to offer opportunities for them to learn by doing with
direct and volunteer based implementations. Because an action research is carried out in real world circumstances, one
of its purposes is to solve real problems. Because the problems are directly solved, action research can eliminate the
resistance that might occur during the process of transferring the solutions obtained into practice (Aksoy, 2003). Micro
teaching is one of the most efficient ways to solve the observed problems directly and at first hand during
teaching-learning process in action research because micro teaching focuses on specific pre-service teachers’ behaviours
(Sevim, 2013).

It was identified in the research studies conducted using micro teaching method that (Bell, 2007; Dennick, 1998; Hall
and Leveridge, 1983; I'anson, Rodrigues and Wilson, 2003; Kinchin and Alias, 2005; Mellon and Dence, 1971, Kpanja,
2002; Metcalf, Hammer and Kahlich, 1996; Saunders, Gall, Nielson and Smith, 1975; Sevim, 2013; Simbo, 1989), this
method had a quality which emphasizes the relationship between the theoretical and practical knowledge and therefore
this method has an important place in getting prepared for teaching profession. While an individual is transferring the
knowledge, he has to think himself and build a consistent link between the knowledge. Undoubtedly, it will not be able
to build a consistent relationship between the knowledge with misconceptions. Therefore, during the implementation of
micro-teaching, pre-service teachers are expected to notice existing misconceptions and make an effort to eliminate
such misconceptions.

When literature is examined, it is found that there are many studies conducted on micro-teaching method and astronomy
subjects. However, a study which uses micro-teaching to eliminate misconceptions about basic astronomy subjects
within pre-service teachers has not been found. The most important reason to carry out this research is the necessity that
pre-service teachers who will shape our future can begin their teaching profession after the possible problems they have
are solved with pre-service training. In this regard, it is considered that this study will make contributions to the other
research studies which will be conducted in this field.

2. Methodology

This study which aims at determining the misconceptions of pre-service science teachers on basic astronomy subjects and
examining the effect of micro-teaching method which is supported by educational technologies on eliminating
misconceptions is an action research. Because the research aimed at reaching a solution for a problem about
misconceptions during the implementation, action research, one of the interpretive research methods, was chosen as a
method.

Mills (2003) developed the following framework for an action research: describe the problem and area of focus, collect
data, analyse data, interpret data, and determine the action to be taken. Figure | show the relationship between these
stages within the framework of action research.

> Identify an area of focus

Develop m 4
DI:‘/ Aﬂm data

Analyse and interpret data

Figure 1. Action Research Cycle
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This research study was based on the stages of action research developed by Mills (2003) in Figure | and it was carried
out by the researcher himself.

2.1 Identify an Area of Focus

The researcher individually carried out the courses of pre-service teachers in the sample group such as general physics
I11, introduction to modern physics, physics special topics, programming and planning science technologies. It was
observed in these courses that the sample group held various misconceptions about physics courses. Moreover, the
researcher observed that students had some misconceptions about basic astronomy subjects in the astronomy course
which he had thought in the previous years. Regarding the solution to this problem identified, the researcher had
interviews with faculty members from the field and they suggested that he should use micro-teaching method because
pre-service teachers were the sampling who had problems.

2.2 Collect Data

Semi-structured interview forms were designed to identify the pre-service teachers’ misconceptions on basic astronomy
subjects. The reason why the interview form was used is that it allows for an in-depth analysis of pre-service teachers’
knowledge on basic astronomy subjects. The interview form developed was firstly used to identify pre-service teachers’
misconceptions just before the implementations started. The same interview form was reused to check the change with
the misconceptions soon after all implementations which were actualized throughout the research were completed.

2.3 Analyse and Interpret Data

Data analysis comprises one of the most important steps of action research. Data analysis and interpretation are the
steps in which the researcher summarizes the clear, accurate and reliable data collected. In this stage, while the
researcher collects and analyses data, he describes the themes and categories uncovered.

During the research process, the data were collected via semi-structured interviews. The research lasted 12 weeks. The
data were obtained via interviews and they were recorded. During the evaluation of this recorded data, they were
presented without making any changes so that they could support the data. Finally, all the data gathered, analysis, and
interpretations within the context of the research were checked both by the researcher and by the experts from the field.
Thus, the research findings were enriched with different perspectives and opinions.

2.4 Develop an Action Plan

Yildirim and Simsek (2013) emphasized that within the framework of analysis and interpretation of data obtained in this
stage, a solution plan or alternative action plan related to the existing implementation process can be developed.

After the pre-service teachers’ misconceptions about basic astronomy subjects were identified, the lessons were taught
using micro-teaching method for twelve weeks. Regular meetings were organized with pre-service teachers and
necessary discussions and suggestions were made. Considering the data obtained after the implementations, expert
opinions were received again and the research was completed after reaching the conclusion that the problem was
resolved.

2.5 The Sampling of the Research

The research was carried out at a university located in Eastern Black Sea Region in Turkey. The participants composed
of 20 fourth year pre-service teachers studying in Science Education Program in the Department Primary School
Teaching. Purposeful sampling was used in the study. Smaller sample size is used in qualitative research for in-depth
analysis. Therefore, purposeful sampling is preferred rather than random sampling (Munn, Johnstone and Holigan,
1990). In this sampling, the criteria important for the sampling are determined and the sampling chosen according to the
criteria is considered to represent the population with its all qualities (Yin, 2003). Out of 20 pre-service teachers in the
sampling, 12 of them are females and 8 of them are males.

2.6 Data Collection Tools

Semi-structured interview consisting of eight questions was designed to identify the pre-service science teachers’
misconceptions on basic astronomy subjects in the research study. While the questions in the interview form were
developed, the relevant literature was reviewed and the questions were organized regarding the possible misconceptions.
The interview form consisted of ten questions at the first step and it was examined by 3 faculty members from the field.
Then, two questions were extracted from the interview, one question was revised, and finally the interview consisting of
eight questions was finalised. The interview was carried out with the pre-service teachers before the implementation
started. The interviews were performed in two steps, which included the following:

1. Pre-service teachers were informed about the reasons for the interviews. Next, the differences between misconceptions
and incomplete-incorrect information were mentioned. While the pre-service teachers were expressing their opinions
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about the questions in the interview form, they were particularly asked to specify the questions which they were not
familiar with the answer or if they had no idea about the subject, they would answer the question asked as “no idea about
the subject”. Although pre-service teachers knew the researcher for years, it was noticed that they were excited. Therefore,
the researcher talked with them on topics that were not research related and tried to reduce their excitement. The
interviews did not start until it was made sure that the pre-service teachers were ready.

2. In this stage, the pre-service teachers were asked the questions in the questionnaire. In line with the responses,
sub-questions were asked to seek in-depth explanations.

Each interview lasted 20 minutes. Some abbreviations were used when the findings obtained from the interview data were
presented. What these abbreviations stand for was given below.

R: Researcher, PST: Pre-service science teacher, PST 1: The first pre-service teacher, PST ,: The second pre-service
teacher, PST 5: The third pre-service teacher, PST 4: The fourth pre-service teacher...

2.7 Data Analysis

Validity in action research means that the data collected creates a fairly true picture with observations. Reliability means
to experience a highly credible data collection and analysis processes (Mills, 2003). The interviews conducted
face-to-face with the participants by the researcher were recorded with a recorder after obtaining informed consent from
the participants and the participants were assured that the entire data recorded would be deleted after the study was
completed to provide reliability and validity in the research. The per-service teachers listened to the data recorded after
the interviews and they were asked whether they would like to add or correct anything. Then, they approved that the
recordings were accurate and complete. The data collected from the interviews performed with pre-service teachers
were analysed using content analysis. Content analysis is a technique for systematically describing and summarizing a
written text into smaller text chunks and categories based on certain codes (Bilyiikdztirk, Kilig Cakmak, Akgiin,
Karadeniz and Demirel, 2013). In content analysis, similar data are collected within the framework of certain concepts
and themes, organized comprehensibly, and interpreted (Yildirim and Simsek, 2013). Regarding this technique, the data
were categorized and evaluated. Experts from the field watched a certain number of videos and recordings for the
categories and they expressed their opinions. The data were analysed and their percentages (%) and frequencies (f) were
taken. The responses of pre-service teachers who participated in the study were supported by direct quotes. In the next
section of the study, the findings obtained from the analyses were presented widely.

3. Findings and Discussion
3.1 Findings Obtained from the Interviews Carried out at the Beginning of the Research

The findings obtained as a result of the analysis of responses to the interview questions carried out to identify
pre-service teachers’ misconceptions on basic astronomy subjects were presented below. First, the analysis of interview
questions before micro-teaching was presented. Then micro-teaching implementations and the analysis of interview
questions administered after the instruction were presented. Because the responses of pre-service teachers to the
questions were so varied and they could be grouped into different categories before micro-teaching, they were presented
in tables. However, as the responses to the questions were so similar to each other after micro-teaching, they were not
presented in tables but they were described and given directly.

Question 1: “What is a star?”
The responses of the participants were presented in Table 1.
Table 1. Analysis results of the participants for Question 1

FREQUENCY and
INTERVIEW QUESTION CATEGORIES PERCENTAGES
f %
It is a planet which reflects the light it receives from the Sun. 8 40
What is a star? They are celestial bodies that can emit heat and light. 7 35
They are planets that emit light by themselves. 5 25

When the pre-service teachers’ responses to the question “What is a star?” which aimed at identifying their
misconceptions on star were examined, it was revealed that 15 pre-service teachers had misconceptions but five
teachers could answer the question “What is a star?”. Examples from the responses given for each category were quoted
to explain the existing situation.

-PSTy: “Stars are planets which have the ability to emit light.”
-R: “Well, do you think that stars are planets?”
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-PSTy: “Yes. In fact, during the formation of the universe, all the planets could emit light, but some planets like the
Earth cooled and lost their feature. Planets which we call star have not cooled yet; that'’s why they still can emit light.”

-PST;: “Celestial bodies which we call a star are objects which can emit light.”

-R: “How can stars emit light by themselves?”

-PST7: “Due to fusion reactions which occur in their structures, stars can emit heat and light around themselves.”
-PSTq: “Some planets are very close to the Sun and we call them a star.”

-R: “Do you think that the only fact that makes them a star is being close to the Sun?”

-PSTo: “I do not know if they have other features. However, in order to see them, they must be reflecting the light they
receive from the Sun. That’s why they look bright because they reflect the light they receive from the Sun. They are
called stars because they look brighter than other planets.”

When pre-service teachers’ misconceptions identified about stars are examined, it is found that they could not completely
distinguish star and planet concepts from each other. It is considered that because the pre-service teachers who
participated in the study did not receive adequate education on basic astronomy subjects before, their lack of education
had an effect on this situation.

Question 2: “What comes to your mind about space and universe?”’
The responses of the participants to question 2 were presented in Table 2.
Table 2. Analysis results by the participants for Question 2

FREQUENCY and

INTERVIEW QUESTION CATEGORIES PERCENTAGES

f %

) Universe and space are both the same concepts. 12 60

What comes to your mind about You can see space with a naked eye but universe cannot be seen. 7 35
space and universe? i )

Human beings can go to space, but they cannot go to universe. 1 5

When the pre-service teachers’ responses to the question “What comes to your mind about space and universe?” which
aimed at identifying their misconceptions about space and universe were explored, it was understood that all pre-service
teachers had misconceptions. Examples from the responses given for each category were quoted to explain the present
situation.

-PSTg: “These are the two concepts used for the places which human beings can see with a naked eye or with the help
of the telescopes or places which have not been seen yet or whose light has not reached us yet.”

-R: “Can you please give more information about this?”’

-PSTg: “Well, space is the place that scientists can see with the help of telescopes they use or space shuttles. The places
which they cannot see is called universe.”

-PSTy,: “Especially with the development of technology, human beings are able to travel to outer space. Early on in
space explorations, the space concept did not exist but after the space travel started, the place where they could go to
was called space. However, universe is too far to travel.”

-PST 1g: “There is no difference between space and universe.”

-R:” Do you mean that space and universe are the same concepts?”

-PSTyg: “Yes, because the concepts of space and universe which we frequently use in everyday life mean the same.’

It is considered that because space and universe concepts are frequently used interchangeably in everyday life, they
might cause the identified misconceptions to occur.

Question 3: “What is a planet?”
The responses of the participants to question 3 were presented in Table 3.
Table 3. Analysis results of the participants for Question 3

FREQUENCY and
INTERVIEW QUESTION CATEGORIES PERCENTAGES
f %
Planets are stars which completed their life. 8 40
What is a planet? It is a celestial body which has an atmosphere. 9 45
It is a celestial body which is in orbit around a star and has some conditions. 3 15
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When the pre-service teachers’ responses to the question “What is a planet?” asked to identify their misconceptions on a
planet were examined, it was discovered that 17 pre-service teachers had misconceptions but three teachers could
answer the question correctly although they could not explain it exactly. Examples from the responses given for each
category were quoted to explain the existing situation.

-PST,q. “Stars which do not emit light and heat are called a planet.”
-R: “Can you please clarify it? "

-PSTyy: “Stars have existed since the existence of the universe. However, some of them cool due to some reasons and
they do not emit light and heat. Such stars are called planets. In other words, planets are stars which cooled.”

-PST.3: “Some celestial bodies which are in orbit around the sun and bear some condition as far as | remember are
called a planet.”

-R: “You said some conditions. Can you explain these conditions?”

-PST13: “They must move in elliptical orbits which have the sun in the centre, they must rotate around their axis and |
suppose they should have a shape.”

-PSTi5: “There are a lot of celestial bodies in the universe. Some of them are quite larger and they have an atmosphere.
These celestial bodies with an atmosphere are called a planet.”

-R: “Do you mean that if a celestial body does not have an atmosphere, it is not a planet?”’

-PSTSy5: “Yes. If it were not like that, there would be a lot of celestial bodies in the space like meteorites. So, we had to
call all of them planets. Therefore, the celestial bodies with large volume and mass have an atmosphere due to gravity
and they are called a planet.”

When the pre-service teachers’ misconceptions on planets are examined, it is found that the findings revealed are similar
to the findings of question 1. In other words, it means that pre-service teachers are not able to distinguish the concepts
of star and planet from one another. It is considered that the pre-service teachers who participated in the study did not
receive enough training on basic astronomy subjects which is effective on this situation.

Question 4: “What is a comet? ”
The responses of the participants to question 4 were presented in Table 4.
Table 4. Analysis results of the participants for Question 4

FREQUENCY and

INTERVIEW QUESTION CATEGORIES PERCENTAGES
f %

It pulls celestial bodies which enter the gravitational field of the stars. 5 25

. It is a formation caused as a result of star explosion. 8 25

What is a comet? . . .
A comet is an amalgamation of dust and ice. 3 25
It is a formation which occurs when stars fall out of the orbit. 4 25

When the pre-service teachers’ responses to the question “What is a comet?” asked to identify their misconceptions
about a comet were examined, it was discovered that 17 pre-service teachers had misconceptions but three teachers
could answer the question “What is a comet?”. Examples from the responses given for each category were quoted to
explain the existing situation.

-PSTg: “When stars go out of orbit, a streak of light occurs. Because this streak of light resembles to a tail, it is called a
falling or shooting star.”
-R: “Can you please clarify stars’ going out of their orbits?”

-PSTe: “Due to various reasons, stars rarely go out of their orbit and while moving very fast, they start to burn because
of friction and then they leave a trace like a tail.”

-PST,: “While stars are revolving in their orbit, they drag the bodies revolving around them under the influence of
gravity. The celestial bodies which are dragged behind them look like a tail and we call these stars a comet.”

s

-PST3: “In fact, a comet is not a star. They are made of dust and ice.’
-R: “Then, why is it called a comet?”’

-PST3: “In my opinion, it is only an unfortunate name.’

-PSTig: “When stars explode, they emit light. When they move like that, they look as if they have a tail. Therefore, they
are called a comet.”
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-R: “In other words, is a comet s tail made up of light? Can you clarify it?”
-PST 15 “No, not exactly like that. In fact, there is no tail. Our eyes see like that.”

When participating pre-service teachers’ identified misconceptions are examined, it is revealed that most of them
answered the question considering the name of the concept. In other words, it means that pre-service teachers are not
able to distinguish the concepts of star and planet from one another. It is considered that the existing misconceptions in
pre-service teachers are due to the name of the concept.

Question 5: “Can you explain what you know about Big-Bang theory?”
The responses of the participants to question 5 were presented in Table 5.
Table 5. Analysis results of the participants for Question 5

FREQUENCY and
INTERVIEW QUESTION CATEGORIES PERCENTAGES
f %
) The theory tells that the sun exploded and formed the planets. 3 15
Cangsﬁufgﬂﬁjg;:githﬁfyﬁnow It is a theory that explains the formation of the universe. 4 20
It explains the formation of the planets. 13 65

When the pre-service teachers’ responses to the question “Can you explain what you know about Big-Band theory?”
asked to describe their misconceptions about Big-Bang theory were examined, it was discovered that 16 pre-service
teachers had misconceptions but four teachers could answer the question “Can you explain what you know about
Big-Band theory?” correctly. Examples from the responses given for each category were quoted to explain the existing
situation.

-PST,: “It is a theory which explains the formation of the planets.”

-R: “Why do you think of the formation of planets when it comes to Big-bang theory?”

-PST,: “Yes. Because scientists in the books I have read explain the formation of the Earth and other planets with
Big-Bang theory.”

-PST¢: “Big-Bang theory explains how the universe began.”
-R: “Can you clarify it?”

-PSTg: “It explains how the structure made of dust and gas cloud at the very beginning became the universe and also it
tells the stages during this formation.”

-PSTyg: “It is a theory which explains that the sun was a super massive object and there was a giant explosion of the
sun. It broke into pieces, thus forming the planets.”

-R: “Do you mean that all the planets were considered to have been formed due to the explosion of the sun?”’

-PST 19 “No. What I mean with the sun is the stars. When the sun or the other stars got too warmer, they exploded and
broke up into pieces. These pieces cooled and formed the planets. Big-Bang theory explains this phenomenon.”

The responses of the pre-service teachers reveal that they were not able to distinguish between the concepts of the
stages of formation of stars and the universe and the formation of universe. It is regarded that because the pre-service
teachers could not tell the differences, they have misconceptions.

Question 6: “Why was Pluto demoted to the status of a dwarf planet?”
The responses of the participants to question 6 were presented in Table 6.
Table 6. Analysis results of the participants for Question 6

FREQUENCY and
INTERVIEW QUESTION CATEGORIES PERCENTAGES
f %
I have no idea 4 20
Why was Pluto demoted to the status of Because it is small? 9 45
a dwarf planet?
Because it is too far. 7 35

When the pre-service teachers’ responses to the question “Why was Pluto demoted to the status of a dwarf planet?”
asked to identify their misconceptions about Pluto were analysed, it was discovered that all pre-service teachers lacked
knowledge rather than having misconceptions. Examples from the responses given for each category were quoted to
explain the existing situation.
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-PST1,: “I know that Pluto used to be a planet but now it is classified as a dwarf planet. But, I have no idea why it is
demoted to the status of a dwarf planet. Is it because it is a much smaller planet?”

-R: “The information that Pluto was the smallest planet among the nine planets in the solar system before it was
classified as a dwarf planet is true. However, in your opinion, is that the reason why it is now classified as a dwarf
planet?”

-PSTy,: “I don 't know. Moreover, I'm not sure whether my answer is correct or not. I just guessed.”
-PST1s: “I have no idea about this subject.”
-PST1g: “Because it is the farthest to the Earth, it is considered a dwarf planet.”

-R: “So, if 'a new planet is discovered much further or at the same distance as Pluto, will it be classified as a dwarf
planet?”

-PST1g: “Possibly. But if this new planet has a large mass, it can be considered a normal planet. But, I'm confused. 1
don't know.”

As understood from the responses, pre-service teachers do not have enough knowledge about the subject. Classification
of Pluto as a dwarf planet frequently appears on printed and visual media. However, it is considered that its reasons
were not examined and this affected students’ responses.

Question 7: “What comes to your mind when talking about astronaut and astronomer?”
The responses of the participants to question 7 were presented in Table 7.
Table 7. Analysis results of the participants for Question 7

FREQUENCY and
INTERVIEW QUESTION CATEGORIES PERCENTAGES
f %
What comes to your mind when Astronaut and astronomer are the same concepts. 9 45
talking about astronaut and . .
astronomer? American space explorers are astronauts and Russian space explorers are astronomers. 11 55

Regarding the question “What comes to your mind when talking about astronaut and astronomer?” asked to identify
pre-service teachers’ misconceptions about the concepts of astronaut and astronomer; the responses revealed that all
pre-service teachers had misconceptions. Examples from the responses given for each category were quoted to explain
the existing situation.

PSTs: “I have heard the word astronaut a lot but the word astronomer has not been used widely. However, they both
mean the same thing.”

-PST,: “American space explorers are called astronauts and Russian space explorers are called astronomers. ”

-R: “Are you sure?”

-PST,: “Yes. I am sure. Yuri Gagarin was the first astronomer to journey into outer space and he was Russian.’

Most pre-service teachers state that the concepts of astronaut and astronomer are the same. It is considered that the daily
language used might be responsible for this condition. A few pre-service teachers had misconceptions between the
concepts of cosmonaut and astronaut. It is considered that because of the information that the first human to journey
into space was Russian, they tried to create a context between these two concepts.

Question 8: “What does the death of a star mean?”
The responses of the participants to question 8 were presented in Table 8.
Table 8. Analysis results of the participants for Question 8

FREQUENCY and

INTERVIEW QUESTION CATEGORIES PERCENTAGES
f %
Formation of new planets. 6 30

What does the death of a star .
I have no idea. 5 25
mean?

Vanishes by moving further away. 9 45

When the pre-service teachers’ responses to the question “What does the death of a star mean?” asked to identify their
misconceptions about the life cycle of stars were explored, 15 pre-service teachers had misconceptions and five
pre-service teachers stated that they did not have any information about the subject. Examples from the responses given
for each category were quoted to explain the existing situation.
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-PSTy7: “Stars have existed since the existence of the universe and each passing day they have cooled and become a
planet. This event is called the death of stars.”

-PST4: “I have no information about this subject.”

’

-PSTg: “If stars are too far away to be seen, they are called death stars.’
-R: “Do you mean that if we don t see the stars, they are dead?”

-PSTg: “Not exactly. However, the universe continues to expand and as result of this expansion, stars continuously move
farther away. When stars move further away and we do not see them, it is called the death of stars. This death is not like
the death of a living being. It means that we will not be able to see them and its light will not reach the Earth anymore.”

Most of the pre-service teachers perceive the death of stars as vanishing. To people, death means the termination of all
biological functions that sustain a living organism. For this reason, it is thought that pre-service teachers attribute
different meanings to the death of stars.

As a result of the interviews, the pre-service teachers’ misconceptions on basic astronomy Ssubjects were identified and
presented below as main themes in Table 9.
Table 9. Pre-service Teachers” Misconceptions on Basic Astronomy Subjects

SUBJETS MAIN THEMES
They are the planets which emit light they take from the sun.

Stars . .
They are the planets which emit light by themselves.

The universe and space are the same concepts.
The space is the place that can be seen by a naked eye, but the universe cannot be seen with a naked
eye.
Human beings can travel to space but they cannot go to the universe.
They are the stars which completed their life cycle.
They are celestial bodies which have an atmosphere.
It pulls celestial bodies which enter the gravitational field of the stars.
Comet It is a formation caused as a result of star explosion.
It is a formation which occurs when stars fall out of the orbit.
It is a theory that tells that the sun exploded and formed the other planets.
It is a theory that explains the formation of the universe.
It is a dwarf planet because it is small.
It is a dwarf planet because it is too far away from the Earth.
The concepts of astronaut and astronomer are the same.
American space explorers are astronauts and Russian space explorers are astronomers.
New planets are formed.

Stars vanish by moving further away and it is called the death of stars.
3.2 Using Micro-teaching Method Supported by Educational Technologies

Space and Universe

Planets

Big-Bang Theory
Planet Pluto

Astronaut and Astronomer

The Death of Stars

At the beginning of the spring term, 20 pre-service science teachers were given the following science topics:

The Moon, The Earth, and The Seasons: The Earth, Our planet, The Earth’s Shape, The Structure of Earth’s
Materials and Their Properties.

The Earth, The Sun, and The Moon: The Shape and Size of the Sun, Earth and Moon, The Movement of the Earth,
The Movement of the Moon.

What Composes the Earth’s Crust: Rock and Mines, Fossils, Soil Types and Erosion Underground and Surface
Water, Natural Monuments.

Solar System and Beyond: Space Puzzle: Celestial Bodies in the Space, Solar System and Planets, Space
Explorations.

Natural Processes: The Earth’s Formation Process, Plate Tectonics, Weather Events.

From Stars to Quasar: Stars, Classification of Stars, Spiral Galaxy, Expansion of the Universe and its Age.

The pre-service teachers made the necessary preparations for the given topics (literature review, lesson plan about the
topic, developing and designing an appropriate material and so on) and they presented the lessons via micro-teaching
method benefiting from educational technologies for 12 weeks. In addition to the materials they designed, they used
relevant animations about the topics. The data sources the pre-service teachers obtained were given below:

http://www.dailymotion.com/video/x6ag7u.gezegen-animasyon.tech
http://www.dersizlesene.com/Fen-Animasyonlari-1zle/Gunes-Sistemi-Ve-Gezegenler-1192.html
http://www.dustbunny.com/afk/planets
http://www.esa.int/esak1DSen/SEMCM9WJD1EOurUniverse0.html
http://www.fenl.com/etkinlik-canlandirmalari/119-g-sistemi-modeli-olual
http://www.forgefx.com/casestudies/prenticehall/ph/solar_system/solarsystem.htm
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http://www.frontiernet.net/~kidpower/planets.htmi
http://www.kidskonnect.com/subject-index/15-science/95-planets.html
http://www.solarsystemscope.com
http://www.sosyal-bilgiler.com/flash-animasyonlar/357-gunes-sistemi-ve-gezegenler-animasyonu.htmi

http://highered.mheducation.com/sites/007299181x/student_view0/chapter2/seasons_interactive.html
http://ww2.valdosta.edu/~cbarnbau/astro_demos/frameset_seasons.html
http://ww2.valdosta.edu/~cbarnbau/astro_demos/frameset_seasons.html
http://ww2.valdosta.edu/~cbarnbau/astro_demos/frameset_seasons.html
http://ww2.valdosta.edu/~cbarnbau/astro_demos/frameset_seasons.html
https://www.youtube.com/watch?v=W47Wa7onrlQ

During the presentations of the course, the pre-service teachers were not interfered. All the implementations were
carried out under the supervision of the researcher. The videos which were recorded via interviewing the pre-service
teachers at the end of each lesson were watched and feedback about the presentations was given. The researcher
mentioned the weaknesses he observed and offered some suggestions. Then, a meeting was held with all the pre-service
teachers, the presentations were watched again, and the pre-service teachers were asked to evaluate each other. During
these meetings, it was observed that the importance and necessity of using educational technologies stood out.
Moreover, regarding the feedback, many pre-service teachers frequently stated that they could understand some topics
which they had difficulty in comprehending easily with the animated demonstrations.

3.3 Findings Obtained from the Interviews Carried out at the end of the Interviews

After the implementation of micro-teaching method which was supported by educational technologies for 12 weeks, the
interview questions were administered to identify whether the misconceptions which pre-service teachers had were
eliminated or not and the findings obtained as a result of the analysis of the responses to the questions were given
below.

Question 1: “What is a star?”

At the end of the research, when the pre-service teachers’ responses to the question “What is a star?” which aimed at
identifying whether their misconceptions on a star were eliminated or not were examined, it was revealed all the
pre-service teachers answered the question correctly. Examples from the responses given for each category were quoted
to explain the existing situation.

-PSTy: “Stars are celestial bodies which emit light and heat as a result of releasing energy due to the transformation of
elements in their structures.”

-PST,g. “Stars convert hydrogen atoms into helium atoms due to fusion reactions and thus releasing energy that
traverses the star’s interior and then radiates into space. In other words, stars are celestial bodies which are natural
light sources.”

It was understood from the given responses that the misconceptions which 15 pre-service teachers had about stars were
completely corrected with micro-teaching practice supported by educational technologies. Moreover, it was found that the
pre-service teachers who answered the question correctly at the beginning gained comprehensive knowledge about the
topic. Itis considered that animations were quite effective for this development. Aksan and Cakir (1992) and Sevim (2013)
obtained effective results using micro-teaching method in their studies.

Question 2: “What comes to your mind about space and universe?”

At the end of the study when the pre-service teachers’ responses to the question “What comes to your mind about space
and universe?” asked to identify whether their misconceptions about space and universe were eliminated or not were
examined, all the pre-service teachers answered the question correctly.

Some of the responses given by the pre-service teachers to explain the existing condition were quoted below.
-PSTy: “While the zone out of the Earth's boundary is called space, the universe is the zone including the Earth.”
-PST1,: “The universe includes everything that exist and all matter. The space does not include our world.”
-PSTy7: “The space is everywhere except for the Earth, but it we consider our world, it becomes the universe.”

It is considered that in addition to micro-teaching practice, the pre-service teachers who participated in the study found
this subject more interesting and they both were effective in eliminating pre-service teachers’ existing misconceptions at
the beginning. Similar results were obtained from the studies carried out by Giirses, Bayrak, Yal¢in, A¢ikyildiz and
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Dogar (2005) and Kazu (1999).
Question 3: “What is a planet?”

At the end of the study when the pre-service teachers’ responses to the question “What is a planet?” asked to identify
whether their misconceptions about a planet were eliminated or not were examined, it was revealed that all the
pre-service teachers answered the question correctly. Some of the responses given by the pre-service teachers to explain
the existing condition were quoted below.

>

-PST3: “A planet is a celestial body moving in an elliptical orbit around a star.’

-PST1g: “The planets revolve around the sun in elliptical orbits. There are two centres in elliptical orbits. In one of these
centres, there is the sun and the celestial bodies moving in elliptical orbits are called a planet.”

-PST 14: “A planet is a celestial body which orbit due to stars’ force of gravity and move in an elliptical orbit around a
star.”

It is regarded that frequently used educational technologies, visual representations and the models generated about the
subject of planet were effective for all of the pre-service teachers to give correct and scientific answers to the question
after the implementations. Moreover, it was identified with the study conducted by Sevim (2013) that implementation of
micro-teaching method had positive effects on eliminating misconceptions.

Question 4: “What is a comet?”

At the end of the study when the pre-service teachers’ responses to the question “What is a comet?” asked to identify
whether their misconceptions about a comet were eliminated or not were examined, it was revealed that all the
pre-service teachers answered the question correctly. Some of the responses given by the pre-service teachers to explain
the existing condition were quoted below.

-PSTq: “Comets are composed of water and gases and they have been called icy mud balls or dirty snowballs. As they
approach the sun, they begin to melt leaving behind a tail.”

-PSTy: “In fact, a comet is not a star. Comets are composed of ice and gases. As they get closer to the sun, some of
their ices melt and form a tail.”

-PST1s: “In fact, comets are not stars but they are called comets. We can see them when they get closer to the sun. When
they approach the sun, the dust and frozen ices in comets begin to melt and they develop a tail. That’s why they are
called comets.”

This question indicated that micro-teaching made important contributions to correct misconceptions. However, it is
considered that if the concept of comet causes misunderstandings, any method which will explain the concept correctly
will be effective.

Question 5: “Can you explain what you know about Big-Bang theory?”

At the end of the study when the pre-service teachers’ responses to the question “Can you explain what you know about
Big-Bang theory?” asked to identify whether their misconceptions about Big-Bang theory were eliminated or not were
examined, it was revealed that all the pre-service teachers answered the question correctly. Some of the responses given
by the pre-service teachers to explain the existing condition were quoted below.

-PSTy3: “There are two theories which explain the formation of the universe and Big-Bang theory is the accepted one.
Big-Bang theory explains how the universe began.”

PSTy7: “At the beginning universe, formed from a cloud of dust and gas, began to expand with a big explosion.
Big-Bang theory explains this formation.”

During the implementations, it was noticed that Big-Bang theory was explained with animations and the pre-service
teachers were quite interested in the subject. It is thought that in addition to micro-teaching, the animations had an
important effect on correcting misconceptions.

Question 6: “Why was Pluto excluded from the planet classification and demoted to the status of a dwarf planet?”

Before micro-teaching, when the pre-service teachers’ responses to the question “Why was Pluto excluded from the
planet classification and demoted to the status of a dwarf planet? ” asked to identify whether their misconceptions about
Pluto were eliminated or not were examined, it was revealed that all the pre-service teachers lacked knowledge rather
than having misconceptions. After micro-teaching, when the same question was asked to the pre-service teachers, it was
found that still three teachers had lack of knowledge about the subject. Some of the responses given by the pre-service
teachers to explain the existing condition were quoted below.

-PSTy: “Because Pluto was much smaller than the other eight planets in the solar system and it did not have a satellite,
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it was classified as a dwarf planet.”

17 pre-service teachers could answer the question “Why was Pluto excluded from the planet classification and demoted
to the status of a dwarf planet?” correctly. Some of the responses given by the pre-service teachers to explain the
existing condition were quoted below.

-PSTs: “For a celestial body to be classified as a planet in the solar system, it must revolve around the sun in an
elliptical orbit, it must have enough gravity to make it almost round, and it must have the power to send out objects that
enter their orbit. However, Pluto must be surrounded by objects of similar size and characteristics in its orbit and it
should have a feature that can either send out or sling away the objects with its gravitational force. That’s why The
International Astronomical Union (IAU) downgraded the status of Pluto to that of a dwarf planet in a meeting held in
Prague in 2006.”

-PST,: “Pluto is a Kuiper Belt object and this belt is home to many celestial bodies with the similar sizes as Pluto.
Therefore, Pluto was excluded from the planet classification in 2006. ”

It was understood from the given responses that micro-teaching method was an effective method both in eliminating
misconceptions and promoting academic achievement. This result corresponds with the studies conducted by Aksan and
Cakir (1992); Giirses et al.(2005); Kazu (1999); Sevim (2013) which reveal that micro-teaching method is an effective
method which promote academic achievement.

Question 7: “What comes to your mind when talking about astronaut and astronomer?”’

At the end of the study when the pre-service teachers’ responses to the question “What comes to your mind when talking
about astronaut and astronomer? ” asked to identify whether their misconceptions about an astronaut and an astronomer
were eliminated or not were examined, it was revealed that 18 pre-service teachers answered the question correctly but
two teachers still had misconceptions. Some of the responses given by the pre-service teachers to explain the existing
condition were quoted below.

-PST3: “An astronaut is a person trained to journey into the outer space to carry out explorations by a spacecraft. An
astronomer is a scientist who studies the space beyond Earth’s atmosphere.”

-PSTy: “An astronaut is a concept used for the space explorers who travel to the space. An astronomer is a name given
to the researchers who do research on space with astronomy research tools such as telescope and with knowledge and
photographs sent back to the Earth by the astronauts.”

-PST13: “Both concepts are synonymous with each other and they are used for space researchers.”

Although all the pre-service teachers who participated in the study had misconceptions about the subject at the
beginning, the misconceptions which 18 pre-service teachers had were corrected after the implementations. This proves
once again that micro-teaching is quite an effective method to eliminate misconceptions. However, the results yielded
that two teachers still had misconceptions. During the implementations about the subject, it was found that these two
teachers were unprepared while attending the lessons. It is considered that the existing misconceptions were not
eliminated because of this.

Question 8: “What is the death of stars?”

At the end of the study when the pre-service teachers’ responses to the question “What is the death of stars?” asked to
identify whether their misconceptions about the Life Cycle of Stars were eliminated or not were examined, it was
revealed that 16 pre-service teachers answered the question correctly but four teachers still had misconceptions. Out of
four pre-service teachers, three of them had misconceptions before the implementation. However, one pre-service
teacher stated that she had no idea about the subject at the beginning of the implementations. Some of the responses
given by the pre-service teachers to explain the existing condition were quoted below.

-PSTy,: “As the core of stars runs out of fuel, nuclear fusion does not occur on its outer layers, but it continues to burn
near the core. As a result of this burning in the core, a light is formed and the upper layer prevents this light from being
scattered around. Therefore, the star cannot be seen. This phenomenon is called the death of a star.”

-PSTy4: “A star begins its life as cloud of dust and gas known as nebulae and gravity causes the dust and gas of nebulae
to clump together and pulls towards inward. Then, nuclear fusion begins due to the increase of pressure and
temperature and hydrogen converts into helium. There is a balance between the thermal pressure (outward) and the
weight of the material above pressing downward (inward).The internal pressure of the star supplies the outward energy
which counteracts the inward pressure of its gravity, thus preventing the collapse. This balance is called hydrostatic
equilibrium. When the star consumes the fuel, the internal pressure cannot prevent the collapse and the star collapses
towards inward. As a result of this, based on the size of the star, it ends up as a white dwarf, a blue dwarf, a neutron star
or a black hole. This phenomenon is called the death of a star.”
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-PSTs: “Stars emit light and heat around themselves by burning the matter in their structures. However, when this fuel
starts to run out, the light and heat cools down. As the universe expands, stars move further away from us each day.
Due to the effect of these two reasons, the starlight does not reach the Earth, in other words, when we are not able to
see them, we understand that they are dead stars.”

At the beginning of the research, out of 15 pre-service teachers who had misconceptions, misconceptions of 12
pre-service teachers were eliminated, which is quite a good ratio. However, three pre-service teachers’ misconceptions
could not be corrected. It was noticed that during the implementations these three pre-service teachers were insistent
that stars were not alive so their death could not be mentioned. It is considered that these pre-service teachers continued
to hold their misconceptions because of their insistence. At the beginning, out of four teachers who stated that they had
no idea about the subject, three of them could give scientific and illuminating answers to the question. This condition
demonstrates that micro-teaching method has a positive effect not only on eliminating misconceptions but also
promoting academic achievement. One pre-service teacher stated that he had no idea about the subject in the first
interview. However, the second interview carried out revealed that he had misconception about the subject. Because this
was the last question in the interview, this pre-service teacher may have got bored and also given the response that he
had no idea about the subject as he wanted the interview to finish as soon as possible. For this reason, it was believed
that this misconception which was not identified at the beginning still continued and it could be determined in the
second interview.

4. Results and Recommendations

When the findings obtained from the study which was conducted to identify pre-service teachers’ misconceptions on basic
astronomy subjects and to reveal the effect of micro teaching method supported with educational technologies on
eliminating misconceptions were examined, it was found that the pre-service teachers had misconceptions on basic
astronomy concepts. However, regarding the data obtained from the 6" and 8" questions, it was identified that pre-service
teachers had lack of knowledge rather than misconceptions on basic astronomy subjects.

It was revealed during the implementations that micro-teaching method offered opportunities to pre-service teachers to
see weaknesses in themselves and encouraged them to take responsibility for their learning. This caused pre-service
teachers to learn the subjects in-depth and meaningfully and also provided opportunities to replace misconceptions with
scientific facts. The interview questions were asked to the pre-service teachers again after the implementations. It was
concluded from the data obtained that micro-teaching supported with educational technologies had positive effects on
eliminating the identified misconceptions of the pre-service teachers. Moreover, the data obtained from the 6" and 8"
questions from the interview form revealed that the implementation of micro-teaching method promoted academic
achievement. Undoubtedly, the educational technologies used made contributions to the improvement.

In line with the results obtained in the research study, the following recommendations were made:

It was observed throughout the research that micro-teaching method takes a lot of time and it is not possible to
administer micro-teaching with all of the pre-service teachers within the framework of curriculum. In order to solve this
problem, the first thing to do is to identify pre-service teachers’ misconceptions individually. Then, micro-teaching
method must be administered with each pre-service teacher and it must include the misconceptions which the
pre-service teacher has.

In parallel with the teaching practice courses included in the 4™ grade program of Science Education Department,
coordination should be provided with practice schools and micro-teaching should be implemented in real classroom
settings.

It was observed with all the implementations that educational technologies were quite effective. In addition to the
methods which will be implemented in the studies to eliminate the misconceptions identified in physics subjects or to
promote academic achievement, educational technologies must be benefited from.
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