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ABSTRACT

This study aims to determine the opinions of
pre-service science teachers about the
planetarium. Phenomenology design, one of
the qualitative research methods, was used in
the study. While determining the study group,
criterion sampling, one of the purposeful
samplings, was used. The study was carried out
in the 2021-2022 academic year. The study
criterion was determined as taking out-of-
school learning environments courses by pre-
service teachers, and 30 participants formed the
study group. The study data were collected with
the interview form prepared by the authors and
analyzed with descriptive analysis. Pre-service
teachers had the view that the planetarium was
a fun, instructive, interesting, interesting and
intriguing, useful, meaningful, and supportive
environment for learning by experience and
could be used in science lessons. Thus, they
thought that it would conttibute to students'
meaningful and permanent learning and three-
dimensional thinking. The authors recommend
entriching pre-service and in-service teacher
education  with  out-of-school  learning
environments such as the planetarium.

Oz

Bu arastirma, fen bilgisi Ogretmen adaylarinin
planetaryuma  iliskin  gortslerini  belitlemeyi
amaclamaktadir.  Arastirmada nitel arastirma
yontemlerinden  biri  olan  olgubilim  deseni
kullandmistir. Caligma grubu belirlenirken amaclt
Ornekleme  yontemlerinden  Slgiit  6rnekleme
kullandmistir. Calisma 2021-2022 egitim-6gretim
yilinda gerceklestirilmistir. Arastirmanin  6lgitd,
ogretmen adaylarinin okul dist 6grenme ortamlari
dersi almalari olarak belitlenmis ve c¢alisma
grubunu 30 katilimct olusturmustur. Arastirma
verileri, yazarlar tarafindan hazirlanan goriisme
formu ile toplanmis ve betimsel analiz ile
¢oziimlenmisgtir. Ogretmen adaylar,
planetaryumun eglenceli, 6gretici, ilgi c¢ekici ve
merak uyandirici, faydali, anlamli, yasayarak
ogrenmeyi destekleyici bir ortam oldugu ve fen
derslerinde  kullanilabilecegi  gérisiindeditler.
Boylece  oOgrencilerin - anlamli  ve  kalict
ogrenmelerine ve ti¢ boyutlu distinmelerine katki
saglayacagini distinmislerdir. Yazarlar hizmet
oncesi ve hizmet i¢i Ggretmen egitiminin
planetaryum gibi okul dist 6grenme ortamlariyla
zenginlestirilmesini 6nermektedir
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Introduction
Planetarium

It is nothing new for human beings to be fascinated by the stars and question the universe. Planetariums and
devices aimed at reproducing the star-filled sky, Moon, Sun, planets, and their motions have existed since
Archimedes (Allgayer & de Souza, 2021). A planetarium means a hall or building where an optical projector
device is used that reflects stars, planets, the sun, the moon, and many astronomical events on a hemispherical
screen (Ertas Kili¢ & Sen, 2014).

The first Planetarium was built by Archimedes. The planetarium is known to represent the movements of the
planets, the Sun and the Moon, and solar and lunar eclipses. It is assumed that the entire system is placed inside
a hollow sphere in which the stars are represented, switling with water, and through an opening, one can see
the inside. In the Middle Ages, the Arabs built Planetariums and observatories, the most beautiful of which is
in Dresden (Barrio, 2002). In the Web of Science (WoS) database, 378 of the 63,983,680 records registered
between 1975 and 2019 were related to planetariums. In his bibliographic evaluation, Bozdogan (2020) reported
that 58 (15.38%) of these records were in the education/educational research category. Therefore, it could be
argued that a planetarium is a powerful tool that is frequently used by countries to achieve the goals of science
and education over the years (Allgayer & de Souza, 2021). The number of planetariums that are increasing on
Earth is now more than 3500 (WPD, 2021).

An important benefit of the planetarium is that it has rekindled interest in the scientific literature on popular
astronomy “Zeiss Planetarium Insert, 1929”. In addition, it provides a permanent education space that can be
used for teacher training as well as awareness of students and the general public (Allgayer & de Souza, 2021). In
addition to their known educational contributions, planetariums form planetary and cosmic thought. In other
words, they lay the foundation for one's spatial awareness at the Earth and cosmos scale. Planetariums and
observatories help the modern man to form the basis of his aréte (full use of one's potential) by establishing the
inseparable link between himself and space, by being conscious of his inner world and inner state. They extend
one's wotldview from the regional and even planetary scale to the perception of the self as a product of cosmic
(related to the universe and its general order) processes, thus laying the foundation for the ontological
orientation of individual self-actualization for future research (Zhukove & Bulgakova, 2019). In addition to
being difficult to teach astronomy concepts that contain such versatile gains, they also have a structure that will
pave the way for the formation of alternative concepts (Arikurt et al., 2015; Bulbul et al., 2013). First of all,
teachers and pre-service teachers should learn the concepts of astronomy meaningfully for students to learn
these concepts meaningfully. One of the educational environments that will facilitate meaningful learning is the
planetarium. Therefore, examination of pre-service teachers' views on the planetarium can positively affect their
future students' meaningful learning about astronomy concepts.

Planetarium in Science Curriculum

Our education system based on research and inquiry advises that students should take their responsibilities.
Even though we try to give the features we aim to bring to the students with the education carried out in the
school environment, this is not enough (Mertoglu, 2019). In this case, out-of-school learning environments
(informal education) come to the aid of educators. It has been proven by field studies that these environments
contribute to the development of cognitive, affective, and psychomotor skills of students in terms of science,
learning by discovery, increasing their sense of curiosity, and improving their academic success (Guisasola et al.,
2005). Students gaining first-hand experience have the opportunity to develop their metacognitive skills by
establishing a relationship between real life and the scientific knowledge they learned at school. Therefore, we
can say that out-of-school learning environments support formal education in terms of gaining targeted
behaviors and teaching subjects that are difficult to understand (Gerber et al., 2001; Ramey-Gassert, 1997).

Learning and teaching difficulties specific to astronomy education continue (Taylor et al., 2003). Astronomy
education is a good way to understand the basic principles of scientific knowledge and the nature of science
(Buaraphan, 2012). Astronomy offers students a philosophical approach with a broad perspective in gaining
scientific literacy, which is the basis of many goals for the learning process (Tignanelli & Benétreau-Dupin,
2014). The need to include astronomy subjects, which provide students with versatile gains in the curriculum is
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understood better with every passing day (Hansen et al., 2004). The International Astronomical Union made a
statement regarding astronomy education: “Astronomy education should be included in the primary and
secondary education curricula of all countries, whether it is a separate course or the content of another field”

(Trumper, 2000).

In our country, astronomy topics are included in the "Earth and Universe" subject area in the 2018 Science
Curriculum, at every grade level from the 3rd to the 8th grade. The fact that astronomy subjects, which are in
the last chapter of the 2013 Science Curriculum, are included in the 1st chapter of the 2018 Science Curriculum,
shows that the importance given to this subject has been increasing (Kalkan et al., 2021). This change is an
important step long overdue for astronomy education. It could be argued that the only chapter directly related
to astronomy in the 2016-2017 academic year was the 7t Grade "Solar System and Beyond: Space Riddle". On
the other hand, this change brought along the problem of the lack of content knowledge among teachers (Kogak
& Akkaya Oralhan, 2022). To solve this problem, astronomy courses were started to be given in education
faculties. When the astronomy course content of teacher training institutions is considered, it is observed that
this course is taught as a two-credit course in the 5% semester in the Science Teaching Departments of Education
Faculties. The contents of this course prescribed by the Council of Higher Education are "Keppler's Laws and
the Structure of the Solar System: Planets and their Properties, satellites" and "General Structure of the Universe:
Galaxies, formation of Stars, red giants, neutron stars, white dwatfs, black holes" (Tascan & Unal, 2015). It is
of great importance that pre-service science teachers receive education in informal environments such as
planetariums and experience this process to bring their education closer to the ideal (Storksdieck, 2001).
However, Tirkmen and Késeoglu (2020) reported that all academics, regardless of titles, want to use informal
environments in their teaching processes in education faculties, but they do not use them at the desired level.
In the same study, the authors commented that academics hesitated to benefit from informal environments due
to the difficulties they faced. To eliminate the problems encountered and to expand the use of planetariums,
governments should allocate more funds for science education, be aware of the changing information and
developments about astronomy, ensure that the information conveyed through the media is accurate and that
centers such as planetariums, museum, and park are expanded (Percy, 1998b).

Literature Review

The literature has proven that planetarium learners learn astronomy concepts at a better level (Chastenay, 2015;
Choi et al., 2019; Costa et al., 2019; Hobson et al., 2010; Koc¢ak & Akkaya Oralhan, 2022; Plummer, 2009;
Thornburgh, 2017; Yu etal., 2017). Yusof et al. (2022) stated that science could best be taught in the planetarium
because of its capacity to accelerate learning and help explain unobservable phenomena. Soylu and
Karamustafaoglu (2020) found that science teachers mostly preferred planetariums, museums, and science
centers to teach in out-of-school environments and that out-of-school learning environments provided
socialization and prompted students to make research and inquiry. Costa et al. (2019) also determined that after
the planetarium training, 95.65% of the participants stated that they would come again with their students. Thus,
it was concluded that teacher-student communication would increase, facilitate teaching, contribute to
meaningful and permanent learning, refresh the teachet's field knowledge and provide teaching opportunities
by embodying it. According to Demir and Oner Armagan (2018a) after the planetarium trip, the teachers stated
that the planetarium trip was effective in providing meaningful learning and that the planetariums were very
interesting for those who visit for the first time. In the same study, it was seen that the teachers' opinion that
planetariums were effective in concretely teaching astronomy subjects came to the fore. Plummer (2009)
reported that both kinesthetic learning techniques and the rich visual environment of the planetarium were
important for a better understanding of celestial movements involving abstract concepts. Solaket and Bozdogan
(2022) concluded that secondary school students thought that planetariums offered a realistic environment and
that they were more effective and entertaining spaces than the classroom environment. In the same study,
students stated that they liked the planetariums because they created a feeling of wandering in space, and their
interests and opinions on science and astronomy changed positively. Therefore, the literature has demonstrated
that the planetarium was an effective way to teach astronomy topics. That being the case, the perceptions, views,
and perspectives of the teachers and/or pre-setvice teachers who will actively use the planetarium in the
education and training process become important. Therefore, determining the opinions of teachers and pre-
service teachers on the planetarium is valuable in terms of using planetariums more effectively in the education
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process. Moreover, it will provide valuable results for more efficient planning of pre-service and in-service
teacher education (Crone et al., 2011). Based on all these reasons, this study aims to determine the views of pre-
service science teachers about the planetarium.

Method
Research Design

This study was conducted based on the phenomenology design of the qualitative research method.
Phenomenology is an approach that allows people to express their understanding, feelings, perspectives, and
perceptions about a particular phenomenon or concept and is used to describe how they experience this
phenomenon (Rose et al., 1995, p. 1124). The current study investigated the experiences of pre-service science
teachers with the planetarium after their education.

Study Group

Purposive sampling was used in this study. Purposeful sampling help to explore and explain phenomena and
events in many cases (Fraenkel & Wallen, 2006). In this study, the participants were determined by easily
accessible case sampling, which is one of the purposive sampling types. In this sampling, the researcher prefers
a situation that is close and easy to access (Fraenkel & Wallen, 2006). Thus, the participants were selected from
third-year students studying at a state university in the 2021-2022 academic year. As a criterion, students taking
the course of out-of-school learning environments were focused upon, and 30 students who met this criterion
were selected.

Data Collection Tools

The study data were collected with an interview form. In this study, the document analysis form was preferred
to reach people more easily. This form can be preferred when the observation and interview used in qualitative
research cannot be done directly, to increase the validity of the research with other methods or to collect data
alone. In this form, 13 open-ended questions were prepared to determine the opinions of pre-service science
teachers about planetariums from out-of-school learning environments. While preparing the interview form, a
literature review was conducted. The studies of Demir and Oner Armagan (2018a and b) were used. The
questions formed were examined by three science educators who were experts in their fields and the questions
were used in the study after necessary changes and corrections. Questions 1, 5, 6, and 7 in the final form were
about the structure of the planetarium; while questions 8, 9, 10, 11, 12, and 13 determined the participant's
experiences regarding the use of the planetarium in the science course. For example, the 5th question in the
form was “Was the planetarium training adequate and useful?”’; the 6™ question in the form was “What kind of
contribution does such an education make to students in terms of astronomy subjects in science lessons?”.

Data Collection Process

Before the planetarium workshop at Kayseri Science Center, a 45-minute presentation on celestial bodies and
planets was given to the participants and a question-answer activity was held. After the presentation, they
participated in a workshop in the planetarium by the field experts. After this visual training, a question-answer
activity was held again. After the planetarium trip, the planetarium interview form consisting of open-ended
questions was shared with the pre-service teachers and they were asked to answer the questions. The participants
were given 40 minutes as a response time. Participant opinions were collected through written forms for the
participants to respond more easily. Before the application, it was explained to the participants that all their
information would be kept confidential and that they would not receive any evaluation points from this
application. Thus, pre-service teachers were encouraged by the authors to express their thoughts comfortably.
It was also stated that the answers they gave to the questions would not be used for purposes other than the
study.
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Data Analysis

The data of the study were analyzed with descriptive analysis. In this approach, the aim is to organize and
interpret the data obtained as a result of the interview. Data are classified, summarized, and interpreted according
to predetermined themes (Karatas, 2015). The data were gathered under two themes: "Structure of the
Planetarium" and "Integration to Science Lesson". None of the participants stated that they had no previous
planetarium experience. Therefore, they did not answer questions 2, 3, and 4 and these questions were not
included in the analysis. The data were analyzed separately by the authors and a consensus was reached. The
themes were tried to be evaluated in a way that would cover all the data and answer the research question. As a
result of the expert suggestions and the discussions between the authors, the answers given by the participants
to questions 1, 5, 6, and 7 on the theme of Planetarium Structure and the answers to questions 8, 9, 10, 11, 12
and 13 in the theme of Integration to Science Lesson are presented in the findings.

Validity and Reliability

The authors analyzed the research data separately and reached a consensus as a result of repeated meetings.
Thus, they aimed to ensure the consistency of research results and internal reliability. To ensure the internal
validity of the research, the relevant findings were supported with direct quotations. To ensure external validity,
the authors preferred purposive sampling. They also described in detail all the processes of the study. To ensure
external reliability, the authors had the findings and conclusion/discussion parts checked by an expert and
ensured that both parts were consistent.

Findings

The findings obtained as a result of the analyzes are presented under the titles of "Planetarium Structure Theme"
and "Integration to Science Lesson Theme". The categoties belonging to each theme were summarized in categories
and code tables based on the questions in the interview form.

Planetarium Structure Theme

“How wonld you describe the planetarium (Observatory) as an environment?” in the interview form of the participants.
The codes obtained in line with the answers given to the question are given in Table 1.

Table 1. Codes of Media Category

Code Explanation Participant
enjoyable We learned while having fun. K1, K10
) ) Environments that help us recognize celestial bodies K2, K10
instructive , , . .
Enough educational and instructive environment K12
S interesting environment K11
inquisitive , C
arouses interest and cutiosity in visitors K12
useful Very useful, needed everywhere K9
A useful application K6, K7, K8
Very suitable for 3D thinking, and very useful for us to clearly
prom.otet's. 1 understand space and planets I3
jpeanimgtu Useful beautiful places that contribute to teaching and provide a better
learning . K4
understanding
Environments that help us better understand the topics covered in the K5

lesson, thanks to visual effects and models in our minds

Participants stated that the planetarium was a fun, instructive, interesting and intriguing, useful, meaningful, and
suppottive environment for learning by experience. K3 expressed: "I is very suitable for 3D thinking, very unseful for
us to understand the space and planets clearly”, and K5 stated: ""The environments that belp us to understand the topics covered
in the lesson better with visual effects and models in onr minds".
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In the interview form of the participants, “5. Did you find the training given during the planetarium trip today
sufficient and useful?” The codes obtained in line with the answers given to the question are given in Table 2.

Table 2. Codes of the Education Category Given

Code Explanation Participant
It was sufficient and useful. K1
Sufficient and useful K2
Useful and sufficient K3
It was more enjoyable and more instructive K4

Yes I found it sufficient and useful K6
It was very efficient K7
It was very useful I learned a lot of new information K8
It was small but very useful. K9
I found it useful. K11
I think it was enough and it helped a lot K12

The participants stated that they found the planetarium education provided to be sufficient, useful, enjoyable,
instructive, efficient, and concise. K8's statement "I# was very useful; I learned a lot of new information" could be shown
as evidence of this situation.

In the interview form of the participants, “6. How do you think an education in the Planetarium will contribute
to the students in terms of astronomy subjects in the science course? The codes obtained in line with the answers
to the question “Please explain” are given in Table 3.

Table 3. Codes of Contribution to the Student Category

Code Explanation Participant
Provides memorable information K1
1oful and Helps them better understand the subject K2
eanngtut AN glements such as size, rotation, and shape are more clearly understood K3
permanent . . L . .
leatning With more active teaching, it can increase learning K4
It enables them to comprehend better and learn without memorizing, K5
Realizes permanent learning K7
ability to think  Allows students to recognize planets and different materials K6
in three_ It is very useful visually and in terms of permanence. K9, K10
dimensions
allows them to learn in a fun way K5

learning with . o L
& The information is permanent, as the lessons are told by experiencing the

fun and . o . K8
. events instead of learning in a monotonous and boring way.
experience e . . . .
Increases students' interest in the subject by attracting attention K11
Students are more interested in the lesson... K4
remarkable, . .. .
L It increases students' curiosity. It enables them to be more successful in
intriguing the l K12
¢ lesson.

Participants stated that a science course to be held at a planetarium would contribute to the students having
meaningful and permanent learning, three-dimensional thinking, and learning by having fun and experiencing
so that the course would become remarkable and intriguing. K8 said: "I he lessons, instead of learning in a monotonons
and boring way, the information is permanent becanse the events are taught by experience'’; K11 mentioned: “I# increases the
interest of the students by attracting their attention”.

In the interview form of the participants, “7. What are the positive and negative aspects of planetariums? The
codes obtained in line with the answers given to the question are given in Table 4.
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Table 4. Codes of the Positive and Negative Aspects Category

Code Explanation Participant
Allows you to understand the positive aspects more quickly K2
Positive aspects of 3-dimensional thinking K3
Increases the student's interest in the lesson K4
All features are positive K5
Visual representation of planets with different instruments Ko

Positi I think it is very useful I do not think it has a negative feature K7

ositive

It was all so good K8
Learning by seeing and doing K9
Appeals to visual memory K10
The positive aspect is that it provides students with a different learning K11
environment, there is no negative aspect
Being very educational is a positive feature K12
It brings sleep K1

Negative It may be time and financial loss. K4
But it's bad that it's always untreachable K9

Participants thought that the planetarium facilitated understanding, developed three-dimensional thinking, that
visual material support was important, and that it contributed to learning by doing and experiencing. On the
other hand, some participants also stated that the planetarium had negative features such as being boring, a
waste of time and money, and being hard to reach. For example, K1 thought: “Brings sleep”, P4 said: "While
increasing the student's interest in the lesson, it may waste time and money”', and K9 expressed: "I# teaches by seeing and applying,
but it is bad that it is not always accessible”'.

Integration of Planetarium into Science Lesson

All of the participants stated that they wanted to use the planetarium in the science course. Participants evaluated
their willingness to use the planetarium in their lessons in terms of students (Table 5), teachers' pedagogical
content knowledge (Table 6), time (Table 7), science achievements (Table 8), and learning environment (Table

9).

Table 5. Codes of the student category
Code Explanation Participant
beneficial Useful for students K1

It would be amazing K3

Definitely very useful for students. K8
ability to think ~ To make the celestial bodies come to life better in the eyes of the K2
in three students
dimensions It contributes to the students visually and enables them to recognize the K6

tools and materials they have not seen.

It facilitates learning as it appeals to visual memory K10
interesting, To attract students' attention K4
intriguing good for attraction K9

Arouses students' curiosity K11
enjoyable I use it to teach better and more fun. K5

Making the lesson fun K7

Becomes a fun lesson outside of the classroom environment K10
permanent and  Explaining the subject better to students K4
meaningful teach the subject better K7
learning I think that the information provides permanent learning K8

more permanent K9
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K11
K12

efficiency
enhancer

I think it will make my lecture easier.
I think that the lesson with students who are more interested and who
like to observe and ask questions will be more productive.

Participants thought that this would be beneficial for students, developing three-dimensional thinking skills,
interesting, arousing, entertaining, permanent, and effective, facilitating meaningful learning. For example, K12
expressed: ‘T think it will make my lecture easier. I think the lesson with students who are more interested and who like to observe

and ask questions will be more productive”.

Table 6. Codes of the category of Pedagogical Content Knowledge

Code Explanation Participant
communication It enhances communication. K1
enhancer Increases interaction between teacher and student K2
Increasing students' interest K4
facilitator in teachin As it facilitates learning K5
5 It provides benefits K6
I think it fits the curriculum. K10
facilitating meaningful I think it will be very effective in realizing meaningful and K7
and permanent permanent learning.
learning Narration should be fluent and not boring K9
, Repetition of information for teachers K8
refresher of teacher's . .
field knowledoe Teachers who are competent and knowledgeable in the pedagogical
& tield know that they should use such educational environments and K12
use them as much as possible.
. More convenient and understandable for children K3
teaching by . .
> Transfers pedagogical content knowledge to students in a more
concretization K11

concrete environment

Participants stated that teachers with sufficient pedagogical content knowledge would already use these
environments. They stated that teacher-student communication would increase, would facilitate teaching,
contribute to meaningful and permanent learning, the teacher's field knowledge would be refreshed and teaching
would be provided by embodying it. In this context, while K7 said: "I #hink it will be very effective in terms of realizing
meaningful and permanent learning'", K11 said: "It transfers pedagogical content knowledge to students in a more concrete
environment”.

Table 7. Codes of the time category

Code Explanation Participant
sufficient Pretty standard and enough K3
should be loneer There can be a more efficient course flow in more time K4
& It should always be done K8
It may take a while K11
1 hour is enough K1
should be shorter 3 hours is enough. K5
1 lesson is enough K7
I think 2 lesson hours is enough K10
Provides faster understanding K2
Time was used efficiently Ko
other It may take a lot of time, but this is negligible in the face of K9
permanence
They used their time very effectively K12
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There was no common consensus among the participants evaluating a lesson in the planetarium in terms of
time. While some thought that the training time was quite accurate, some stated that it should be shorter or
longer. For example, K1 stated: "7 hour is enough"', P4 specified: “There can be a more efficient conrse flow in more time”,
and K9 expressed: "It may take a lot of time, but this can be ignored in the face of permanence.

Table 8. Codes of the Science Achievements category

Code Explanation Participant
Effective and compliant K7
effective and harmonious The names .of th§ planets and Fhe concepts of their properties K10
are compatible with the acquisitions.
It included most of the scientific achievements K11
science achievements were sufficient. K12
asefal Nice and useful K1
Provides benefits in terms of scientific achievements K6
Visual, psychomotor, and auditory are very useful K9
love the lesson Positive feedback is received after the trip K5
to arouse interest in science K8
meaningful learning in a Allows you to grasp the gains more quickly K2
short time Events such as celestial bodies, seasons, night, and day are K3
understood.
other May give more or less of your gains K4

Participants thought that a science course that would take place in the planetarium was compatible with the
acquisitions in the curriculum, an effective and useful lesson could be taught, and meaningful learning could be
achieved in a shorter time. While K2 uttered this idea as "I allows to grasp the achievements more quickly", K11
expressed it as "I# included most of the scientific achievements".

Table 9. Codes of the L earning Environment category

Code Explanation Participant
enough Quite enough K1
interactive Provides a more interactive learning environment K2
interactive K7
out-of-school It is very suitable for science courses in terms of out-of-school K3
learning environment learning environments
I think it is an environment that every student should see. K12
active learning A more active learning environment K4
diversity is out of There is a lot of variety, which is good for interest, no distractions K9
focus
h I think it will be productive and fun since it will be outside the
unny . K10
classroom environment
Provides a fun learning environment K11
It is the ideal learning environment as it is visual and auditory. K5
Students learn faster because they see visually. K6
productive Provides lasting learning K8
I think it will be productive and fun since it will be outside the K10

classroom environment

Participants defined the planetarium as an efficient, interactive, active learning environment that facilitated active
learning, provided diversity without shifting the focus, and was an efficient out-of-school learning environment.
Some participant statements were as follows: K3, "I7 is very suitable for science lessons in terms of out-of-school learning
environments", K9, "There is a lot of variety, this is good for interest, there will be no distraction’, K12, "I think it is an
environment that every student should see”.
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Conclusion and Discussion

The authors concluded that pre-service science teachers had a positive opinion about their first planetarium
experience. Similarly, Giirsoy (2018) revealed that pre-service teachers had a positive view of out-of-school
learning environments and that these environments contributed to students' cognitive and sensory skills. The
Science Curriculum recommended teaching the lessons in learning environments that are student-centered and
benefit from informal learning environments (MoNE, 2018). Metin and Bozdogan (2020) also found that if out-
of-school learning is carried out in a planned way, it achieves its purpose, and according to the current learning
process, learning with a planetarium trip significantly increases student success, students' interest in science
subjects and the level of motivation for science learning. They have seen that students who had no idea about
the planetarium at first learned about this environment and found it fun and instructive.

Pre-service teachers had the view that the planetarium was a fun, instructive, interesting, interesting and
intriguing, useful, meaningful, and supportive environment for learning by experience. Basoglu Diimenci and
Yildiz Bigaker (2019) expressed the opinions of the participants about the planetarium with informative,
impressive, intriguing, and entertaining codes. Oktay et al. (2020) reported that the students were generally
satisfied with the activity, enjoyed the activity, were excited, and found it extremely entertaining after the
planetarium trip with a disadvantaged group of secondary school students. Therefore, it could be argued that
when planetariums were used in a planned and effective way, they provided meaningful and permanent learning,
especially in teaching abstract concepts. Thus, the dissemination of training for pre-service and in-service
teachers to use the planetarium effectively in education would make it easier to reach the aims of education.
Therefore, how can these planetariums contribute to education other than the dignity of student clubs and
spatial richness in events? Planetariums were included in STEAM programs or used in different social activities,
from yoga sessions to drama events, from painting competitions to poetry recitals in planetariums abroad. The
frequency of use of these spaces and the spread of planetarium projects could be ensured by harmonizing
planetariums with class and student levels and achievements. It is possible to design presentations for the
academic achievements of each course in planetariums. It is possible to address astronaut diseases and biology
course outcomes, or foreign language course outcomes by examining a mythological reading piece with
constellations. In an institution, it would be a more accurate assessment to look at whether there was a
planetarium in education planning, whether that planetarium was used efficiently, and whether the program
implementers had the necessary and sufficient equipment (URL).

Pre-service teachers are considering using the planetarium in science lessons. Ozcan and Yilmaz (2018) also
reported the opinions of pre-service teachers that they would use in their science and astronomy lessons after
the trip to the planetarium. On the other hand, Dénel Akgtl and Arabact (2020) stated that among the teachers
who participated in their research, there was a substantial number who did not use the out-of-school learning
environment throughout their professional life. In this study, pre-service science teachers stated that science
education in this environment was compatible with the acquisitions in the curriculum, sufficient, useful,
enjoyable, instructive, efficient, facilitating active learning, and increasing interaction. Pre-service teachers
thought that such an education would contribute to the students with meaningful and permanent learning, three-
dimensional thinking, and learning by having fun and experiencing so that they can make the lesson interesting.
It was observed that field studies obtained similar results (Costa et al., 2019; Funderburk, 2016; Lee, 2019; Mora
Mayo, 2019). For example, Elmas et al. (2021) concluded that pre-service teachers had the opinion that informal
learning activities such as excursions would solve the problems of having the course abstract, forgetting
information quickly, incomplete learning, and forming misconceptions. Eighth-grade students, who were the
participants of the study by Sontay et al. (2016), stated that the planetarium trip was suitable for learning science,
that the information became more permanent, and that such out-of-school learning environments should be
done because they were fun and effective. Choi et al. (2019) found that planetarium education was effective in
improving the astronomical thinking skills of high school students. In particular, this program was effective in
improving the ability to model the observed astronomical phenomenon by reconstructing it from the point of
view of the universe according to the spatial idea in the field of astronomy and improving the ability to organize
the system by comprehending the relationship between the elements that make up the astronomical system.
Demir and Oner Armagan (2018b) concluded that the students thought that the planetarium trip was very
effective in increasing their interest, desire, and curiosity toward the science lesson. On the other hand, students
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stated that a lesson held in the planetarium helped them understand the subjects better, and they learned by
having fun. Efe (2019) also stated in his study that planetariums were places where students had the most fun;
Aksu and Umdu Topsakal (2017) stated that planetariums positively affected students' attitudes towards science
and students enjoyed the planetarium trip; Ozcan and Yilmaz (2018) stated that as a result of the planetarium
trip of science teacher candidates, there were positive changes in astronomy concepts; Bozdogan and Ustaoglu
(2016) concluded that the pre-service teachers provided permanent and meaningful learning to embody the
abstract science concepts of the planetarium. Bozdogan and Ustaoglu (2016) also organized a trip to Samsun
Ondokuz Mayis University Planetarium in the 2014-2015 academic year with 31 science teachers and
investigated their thoughts on planetariums. As a result of the research, it was stated that planetariums
transformed interesting, instructive, entertaining, abstract concepts into effective and meaningful learning in a
short time. Planetariums enable children to expetience areas that they cannot see or experience in person, in a
virtual environment, and enable them to make sense of abstract concepts more easily (Bishop, 2003). The field
studies that were presented as examples bring to mind the mastery learning model. The Bloom Mastery Learning
Model aims to increase the learning power of students and advocates creating opportunities for them to learn
faster (Bloom, 1988). The quality of learning service is an important factor for a desired change in the learning
level. In the mastery learning model, it is known that some behaviors increase the speed of learning and make
it simpler (Bloom, 1995). Various studies such as making use of materials, performing arithmetic operations,
making regular repetitions, and commenting increase the learning rate and ensure that the information obtained
is more permanent. Planetariums will contribute to full learning as they contain most of these gains.

To popularize the use of planetariums, which have such contributions to education and training, by teachers in
the field, first of all, their perceptions and opinions would need to be improved, and they would need to have
the necessary and sufficient information. Pre-service teachers participating in this study thought that teachers
with sufficient pedagogical content knowledge would use planetariums anyway. Kutlu Abu (2019) attributed the
teachers' insufficient use of informal learning environments in education and training to the fact that teachers
did not have sufficient knowledge about curriculum differentiation and alternative assessment methods for
gifted students and that they did not give a course about differentiated education practices and out-of-school
learning in undergraduate programs apart from special education courses. Bostan Sarioglu and Kigikozer
(2017) also reported that pre-service teachers did not have the necessary and sufficient knowledge and skills
about out-of-school learning environments. Atmaca (2012) stated that pre-service teachers took the subjects
more seriously with a professional point of view after they received the out-of-school science course, and they
became able to design new applications in the field by completing their theoretical and practical inadequacies.
Therefore, the training that pre-service teachers received at the planetarium was important in terms of improving
their pedagogical content knowledge in teaching astronomy.

Three of the pre-service teachers (K1, K4, and K9) had the opinion that the negative aspects of the planetarium
such as boredom, waste of time and money, and transportation difficulties would negatively affect this training,.
Mertoglu (2019) also evaluated the transportation problem of some of the pre-service teachers and the expensive
entrance fees of some out-of-school learning environments as negative factors in the trips. Similarly, Karademir
(2013) and Bozdogan (2007) also mentioned transportation and financial difficulties as negative aspects of out-
of-school trips. In this study, it was concluded that there were different views, especially in terms of time. While
some of the pre-service teachers thought that the training period was very accurate, some of them stated that it
should be shorter or longer. The possible reason for this may be due to the different experiences of the
participants, their field knowledge, and the student profiles they actively take part in. Therefore, individual
differences in time came to the fore. Soylu and Karamustafaoglu (2020) stated that science teachers thought
that the high number of students on trips to out-of-school environments may hinder activities, and there may
be difficulties in meeting costs and providing transportation. Planetarium software could be preferred to address
these concerns. For example, Hobson et al. (2010) investigated young children's understanding of observable
Moon phase shapes, predictable Moon shapes, and the cause of Moon phases, targeted Moon shapes, including
when to observe the Moon, with Starry Night planetarium software. According to the results of the study, they
achieved a positive change in children's conceptual understanding of all the targeted concepts, including the
cause of the Moon phases, which was remarkable considering the complexity and abstraction of the subject.
They also concluded that computer simulations reduced the burden on children's cognitive capacities and could
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help them learn complex scientific concepts that they could not learn on their own. Basct (2019) reported that
students stated that the physical structure of the planetarium made them feel like they were in space as if they
were looking at the sky and seeing the stars that way because of its dome shape. Bas¢t also stated that the
students found the planetarium realistic and enjoyed it. Some students stated that the physical conditions (image
and sound) of fixed planetariums were better than the mobile application. Therefore, it could be recommended
that teachers/pre-service teachers prefer the fixed planetarium if possible.

Based on all of this, this study is in line with the literature in proposing a fun and flexible planetarium. The
current study is vety important as it asks teachers to use the planetatium to develop their students' affective
qualities and support their meaningful learning.

Recommendations

*This study, which was based on the qualitative research method, could be conducted using a larger sample.
Thus, the generalizability of the results of this study could be checked.

*Teachers and pre-service teachers could be supported with training in this direction for planetariums to be
used effectively in science lessons.

*The usability and effectiveness of planetariums could be investigated not only in astronomy but also in other
science disciplines.
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GENISLETILMIS OZET

Arsimet’ten bu yana var olan planetaryumlar, gezegenlerin hareketlerini, Giines ve Ay’ giines ve ay tutulmalarini
somutlastirarak gorsellestirmektedirler. Ozellikle son yillarda yapilan egitim arastirmalarinda planetarium konulu
calismalarin sayisinin arttigini gérmekteyiz. Planetaryumlar, 6gretmen yetistirmenin yani sira 6grencilerin ve
genel kamuoyunun farkindaligr icin kullanilabilecek kalict bir egitim alani saglar (Allgayer & de Souza, 2021).
Bilinen egitim katkilarina ek olarak, planetaryumlar gezegensel ve kozmik diistinceyi olusturur. Bu kadar ¢ok
yonli kazanimlar iceren astronomi kavramlarini 6gretmek zor olmakla birlikte alternatif kavramlarin olusmasina
da zemin hazirlayacak bir yaptya sahiptitler (Arikurt vd., 2015; Bilbil vd., 2013). Astronomi egitimine 6zgii
6grenme ve 6gretme glicliikleri halen giiniimiizde devam etmektedir (Taylor ve digerleri, 2003). Ogrencilerin
astronomi kavramlarint anlaml bir sekilde 6grenmeleri igin 6ncelikle Ggretmenlerin ve Ggretmen adaylarinin
astronomi kavramlarini anlamli bir sekilde 6grenmeleri gerekmektedir. Ogrencilere kazandirmayt hedefledigimiz
6zellikleri temelde okul ortaminda gerceklestirilen egitimle vermeye calissak da bu yeterli degildir (Mertoglu,
2019). Bu durumda okul dist 6grenme ortamlart (informal egitim) egitimcilerin imdadina yetismektedir. Anlamlt
Ogrenmeyi kolaylastiracak egitim ortamlarindan biri de planetaryumdur. Bu nedenle 6gretmen adaylarinin
planetaryuma iliskin goruslerinin incelenmesi, onlarin gelecekteki 6grencilerinin astronomi kavramlarini anlamlt
bir sekilde 6grenmelerini olumlu yonde etkileyebilir.

Ulkemizde 3. smniftan 8. sinifa kadar her sinif diizeyinde astronomi konulart 2018 Fen Bilimleri Ogretim
Programinda “Diinya ve Evren” konu alaninda yer almaktadir. 2013 Fen Bilimleri Ogretim Programinin son
béliimiinde yer alan astronomi konularinin 2018 Fen Bilimleri Ogretim Programinin 1. béliimiinde yer almast
bu konuya verilen 6nemin giderek arttigint géstermektedir (Kalkan vd., 2021). Bu degisiklik, astronomi egitimi
icin coktan gecikmis 6nemli bir adimdir. 2016-2017 akademik yilinda astronomi ile dogrudan ilgili olan tek
bélimiin 7. Siif “Giines Sistemi ve Otesi: Uzay Bilmecesi” oldugu sdylenebilir. Ote yandan bu degisim
ogretmenlerde alan bilgisi eksikligi sorununu da beraberinde getirmistir (Kogak ve Akkaya Oralhan, 2022). Bu
sorunu ¢ézmek icin egitim fakiiltelerinde astronomi dersleri verilmeye baglanmistir. Ogretmen yetistiren
kurumlarin astronomi ders iceriklerine bakildiginda bu dersin Egitim Fakiiltelerinin Fen Bilgisi Ogretmenligi
béliimlerinde 5. yartyilda iki kredilik ders olarak okutuldugu gériilmektedir. YOK tarafindan éngoriilen bu dersin
icerikleri “Keppler Kanunlari ve Giines Sisteminin yapist: Gezegenler ve 6zellikleri, uydular” ve “Evrenin Genel
Yapist: Galaksiler, yildizlarin olusumu, kirmizt devler, nétron yildizlari, beyaz cliceler, kara delikler” seklindedir
(Tascan ve Unal, 2015). Fen bilgisi 6gretmen adaylarinin planetaryum gibi informal ortamlarda egitim almalar
ve bu stireci yasamalari egitimlerini ideale yaklastirabilmeleri i¢in biiyitk 6nem tagimaktadir (Storksdieck, 2001).
Ancak Tirkmen ve Késeoglu (2020) unvanlari ne olursa olsun tim akademisyenlerin egitim fakultelerindeki
Ogretim siireclerinde informal ortamlart kullanmak istediklerini ancak istenilen diizeyde kullanmadiklarini
bildirmistir. Ayni ¢alismada yazatlar, akademisyenlerin kargilastiklar1 giiglikler nedeniyle informal ortamlardan
vararlanma konusunda ¢ekindiklerini  belirtmislerdir. Karsilasilan sorunlart ortadan kaldirmak ve
planetaryumlarin kullanimini yayginlastirmak icin hitkiimetler bilim egitimine daha fazla kaynak ayirmali,
astronomi ile ilgili degisen bilgi ve gelismelerden haberdar olmali, medya aracihigtyla aktarilan bilgilerin dogru
olmasint saglamali ve planetarium, miize ve park gibi merkezleri yayginlastirmalidir (Percy, 1998b).

Literattr, planetaryumun astronomi konularini 6grencilere 6gretmek icin etkili bir yol oldugunu gdstermistir. Bu
durumda, egitim-6gretim strecinde planetaryumu aktif olarak kullanacak 6gretmenlerin ve/veya Ogretmen
adaylarinin algilari, gbriigleri ve bakis acilart da 6nem kazanmaktadir. Bu nedenle 6gretmen ve Sgretmen
adaylarinin planetaryuma iliskin gorislerinin belirlenmesi, planetaryumlarin egitim stirecinde daha etkin
kullandlmasi acisindan degerlidir. Ayrica hizmet 6ncesi ve hizmet i¢i Sgretmen egitiminin daha verimli
planlanmast icin degerli sonuglar saglayacaktir (Crone vd., 2011). Tim bu nedenlerden hareketle bu calisma, fen
bilgisi 6gretmen adaylarinin planetaryuma iliskin gériislerini belirlemeyi amaglamaktadir.

Bu calisma, nitel arastirma yontemlerinden fenomenoloji desenine dayali olarak yapilmistir. Bu ¢alismada amagh
ornekleme kullanidmistir. Bu calismada katitlimeilar, amaclt 6rnekleme tiitlerinden biri olan kolay ulagilabilir
durum OSrneklemesi ile belitlenmistir. Béylece katilimeilar 2021-2022 egitim-6gretim yilinda bir devlet
tiniversitesinde 6grenim goren iigiinci sinif 6grencileri arasindan segilmistir. Olgiit olarak okul dist 6grenme
ortamlarinda ders alan 6grenciler tizerinde durulmus ve bu 6lciiti karsilayan 30 6grenci secilmigtir. Arastirma
verileri gériisme formu ile toplanmustir. Bu ¢alismada insanlara daha kolay ulasabilmek icin dokiiman inceleme
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formu tercih edilmistir. Bu formda fen bilgisi 6gretmen adaylarinin okul dist 6grenme ortamlarindan
planetaryumlara iliskin gériislerini belitlemeye yonelik 13 adet acik uglu soru hazirlanmistir. Dokiiman inceleme
formu hazirlanirken literatiir taramast yapilmis, Demir ve Oner Armagan'in (2018a ve b) calismalarindan
yararlanilmistir. Olusturulan sorular alaninda uzman g fen bilimleri egitimcisi tarafindan incelenmis ve gerekli
degisiklik ve diizeltmeler yapildiktan sonra sorular ¢alismada kullanidmistir. Planetaryum gezisinin ardindan agik
uclu sorulardan olusan planetaryum gérisme formu 6gretmen adaylariyla paylasilmis ve sorulart cevaplamalart
istenmistir. Arastirmanin verileri betimsel analiz ile analiz edilmistir. Temalar tim verileri kapsayacak ve
arastirma sorusuna cevap verecek sekilde degerlendirilmeye calisiimistir. Uzman 6nerileri ve yazarlar arasindaki
tartismalar sonucunda katithmeilarin 1, 5, 6 ve 7. sorulara verdikleri cevaplarin “Planetaryum Yapist” temasint; 8,
9,10, 11, 12 ve 13. sorulara verdikleri cevaplarin ise “Fen Dersine Entegrasyon” temasint olusturmasina karar
verilmistir.

Yazarlar, fen bilimleri 6gretmeni adaylarinin ilk planetaryum deneyimleri hakkinda olumlu bir gériise sahip
olduklart sonucuna varmuglardir. Ogretmen adaylari, planetaryumu eglenceli, 6gretici, ilgi cekici, ilgi cekici ve
merak uyandiricy, faydali, anlaml ve yagayarak 6grenmeyi destekleyici bir ortam olarak gérmislerdir. Dolayistyla
planetaryumlarin planh ve etkili bir sekilde kullanildiginda 6zellikle soyut kavramlarin 6gretiminde anlaml ve
kalic1 6grenme sagladigt sOylenebilir. Bu nedenle, planetaryumu egitimde etkin bir sekilde kullanmaya yonelik
6gretmen adaylart ve hizmet ici egitimlerin yayginlastirilmasi, egitimin amaglarina ulagsmayi kolaylastiracaktir. O
halde bu planetaryumlar, 6grenci kuliiplerinin sayginligt ve etkinliklerdeki mekansal zenginlik disinda egitime
nasil katk: saglayabilir? Planetaryumlar STEAM programlarina dahil edildi veya yurt disindaki planetaryumlarda
yoga seanslarindan drama etkinliklerine, resim yarismalarindan siir dinletilerine kadar farklt sosyal aktivitelerde
kullanildr. Bu alanlarin kullanim sikligi ve planetaryum projelerinin yayginlastirilmasi, planetaryumlarin sinif ve
6grenci seviyelerine ve kazamimlarina uyumlu hale getirilmesiyle saglanabilir. Planetaryumlarda her dersin
akademik kazanmmlarina yonelik sunumlar tasarlamak miimkindir. Astronot hastaliklart ve biyoloji dersi
ctktilarina ya da yabanci dil dersi ¢iktilarina takimyildizli mitolojik bir okuma parcasint inceleyerek deginmek
mumkindir. Bir kurumda egitim planlamasinda planetaryum olup olmadigina, o planetaryumun verimli
kullanilip kullanilmadigina, program uygulayicilarinin gerekli ve yeterli donanima (URL) sahip olup olmadigina
bakmak daha dogru bir degerlendirme olacaktir. Ogretmen adaylari, gokevini fen derslerinde kullanmayt
disiinmektedir. Ogretmen adaylar béyle bir egitimin 6grencilerin anlamli ve kalici 6grenmelerine, {ic boyutlu
dustinmelerine, eglenerek ve yasayarak Ogrenmelerine katki saglayarak dersi ilgi cekici  kiacaklarini
distinmuslerdir. Egitim ve 6gretime bu tiir katkilart olan planetaryumlarin alan 6gretmenlerince kullaniminin
yayginlastirilmasi icin Oncelikle onlarin algilarinin ve goriislerinin gelistirilmesi, gerekli ve yetetli bilgiye sahip
olmalar1 gerekmektedir. Bu arastirmaya katilan Ogretmen adaylari, yeterli pedagojik alan bilgisine sahip
égretmenlerin planetaryumlart zaten kullanacaklarini diisiinmiislerdir. Ogretmen adaylarindan ticti (K1, K4 ve
K9) planetaryumun can stkintisi, zaman ve para kaybi, ulasim zorlugu gibi olumsuz yonlerinin bu egitimi
olumsuz etkileyecegi goriisiindedir. Ogretmen adaylarinin bir kismi egitim siiresinin ¢cok dogru oldugunu
dustintirken bir kismi da daha kisa veya daha uzun olmasi gerektigini belirtmislerdir. Tim bunlara dayanarak, bu
calisma planetaryumun eglenceli olmast ve formal egitim ortamlarina gére esneklik saglamasi acisindan
alanyazinla uyumludur. Mevcut calisma, 6gretmenlerden Ggrencilerinin duyussal niteliklerini gelistirmek ve
anlamh 6grenmelerini desteklemek icin planetaryumu kullanmalarint istedigi i¢in ¢ok 6nemlidir.
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