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Abstract

Key Words

The purpose of this research is to investigate whether the case study method
supported by educational films in the teaching of the Solar System and Beyond
Unit of the 7th grade has an effect on academic achievement and interest level
in science subjects. Study group of the research consisted of 43 students who
were studying in the 7th grade of secondary school in Sirnak in the fall semester
of 2021-2022 academic year. Research was designed according to a quasi-
experimental design. The data collection tools used in this research were the
Solar System and Beyond Academic Achievement Test, developed by the
researchers, and the Science Interest Scale, introduced by Lacin Simsek and
Nuhoglu (2009). As a result of the study, it was found that the post-test scores
of the academic achievement test and interest scale for science subjects of the
experimental and control group students differed significantly in favor of the
experimental group. In other studies, participants from different age groups can
be selected and the effect of the educational film-supported case study method
on different variables can be investigated.
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Introduction

In today's world, where globalization is accelerating, technology is transforming education, and
access to information is becoming easier, it is of great importance for education systems to respond to
current developments and needs (Askar, Topgu, Altun, Cirik, & Kandirmaz, 2023). At this point,
education systems are being updated rapidly, and teaching programs that are synthesized with a
contemporary education approach, aim to develop individuals mentally, socially, emotionally,
physically, and morally, and that train individuals equipped with the knowledge and skills appropriate
for the needs of the 21% century are being developed (Arslankara & Arslankara, 2024; MoNE, 2024).
Similar updates are also needed in science curricula. One of the main reasons for this need is the
difficulty encountered in teaching and learning certain science subjects. This is particularly evident when
it comes to abstract concepts, as students often struggle to comprehend them. Concretization of abstract
concepts is one of the most meaningful components of the science teaching process (Ayvact & Durmus,
2016; Giil¢icek & Giines, 2004; Suprapto, 2020). Especially astronomy units, which are the subject of
this study and included in the science course, contain abstract concepts. Astronomy units are accepted
by students as one of the science subjects that are difficult to understand and perceive at the conceptual
level. In teaching these subjects, learners need to visualize the spatial positions of the celestial bodies,
their relative sizes, the distances between them and their geometric shapes (Sensoy & Yildirim, 2018;
Tiirk, Alemdar & Kalkan, 2012). This is only possible with the use of innovative teaching methods and
technologies in the classroom. In these courses, students should actively participate in the process, and
the process should be made understandable and remarkable for students (Akbay et al., 2022; Gékmen,
2021, Kiraz, Gokmen, & Cimen, 2024; Ozel, Tasdelen, Giiven-Yildirim, & Onder, 2022; Tasdelen &
Ozel, 2024). Based on this, it is thought that the case study method, which makes students have to deal
with real life problems that are problematic to them, includes mystery, and encourages them to actively
participate in learning tasks (Bonney, 2015), will be especially effective in teaching astronomy subjects.

The case study method is an intensive and systematic teaching method that creates a student-
centered and active learning environment, allows for the in-depth examination of a real event, the
establishment of cause-effect relationships, and effective decisions (Cantimer & Sengiil, 2022; Heale &
Twycross, 2018). The case study method is also defined as the “best practice” by many educators in the
education-training process, which enables the development of learners' analytical and critical thinking
skills by establishing a relationship between theory and practice (McFarlane, 2015). The method is based
on the principle that students examine problems and construct their own views on the basis of problems
found in real-life stories with many solutions (Pilato & Ulrich, 2014). The main purpose of this method
is for the student to examine the real situation or problems in full detail and make a decision based on
the mentioned case study (Ates Yerkdy & Yerkdy, 2024; Dogan & Aslan, 2024; Forsgren, Christensen,
& Hedemalm, 2014). In this respect, the method provides the opportunity to transfer theoretical
knowledge to practice, integrates what is learned with real life, and makes students responsible for their
own learning (Caveido et al., 2018; Gallego et al., 2013). Students who experience learning with the
case study method develop their thinking and communication skills, students analyze the events in the
environment where they occur, approach events from a different perspective, and produce solution
suggestions for problems (Ol & Kabapiar, 2021). Therefore, during the learning experience, learners
develop skills such as analysis, seeing relationships, creativity, generating options, and future-oriented
problem solving (Biichler et al., 2021; Dogan & Aslan, 2024). In addition, since the case study method
is a completely student-centered method, it increases interest in the course, develops higher-order
thinking skills, encourages students to work collaboratively, ensures active participation of students in
the course, and has positive effects on academic achievement (Bonney & Escartin, 2015; Goziitok,
2020). Again, especially in science courses conducted with the case study method, students work
together with their peers while searching for a solution to a complex and serious problem that requires
skills from daily life, and in this way, they can produce answers to problems, learn concepts and
principles, develop ideas, and develop thinking skills (Nkhoma et al., 2016). In this study, case studies
are supported by educational films. It is believed that educational films can be used alongside the case
study method to help concretize abstract concepts in science education. Educational films are considered
highly effective instructional tools, as they allow students to gain experience with topics they are
unfamiliar with, facilitate the concretization of abstract concepts, and help learners observe theoretical
knowledge in practice (Giiven-Yildirim, Kokliikaya, & Selvi, 2015). Films are defined as teaching
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materials or resources that address events that have occurred or are likely to occur, appeal to more than
one sense organ of students, and create an impressive educational environment (Korkmaz, 2017).
Educational films are defined as films with educational content that address educators, educational
environments, and stakeholders of these environments in a multifaceted manner (Oru¢ & Saribudak,
2015). When applied in an educational context, educational films can foster the development of critical
thinking, a variety of new ideas, and respect for social justice activities inside and outside the classroom
(Selman & Testa, 2021; Cromarty, Young, & Elias, 2023). These films provide a general experience
even on subjects and events that students have never seen, embody the concepts in the lesson and offer
the learners the chance to see the theory in practice (Y1lmaz, 2018). For this reason, it is thought that
educational films will be suitable for both in-class and extra-curricular learning environments with the
support of technology, and will provide great convenience in teaching units such as Astronomy, which
are difficult to experience, especially to secondary and primary school students.

The significance of the study

Following the COVID-19 pandemic in 2019 and the earthquake disaster in our country in 2023,
distance education was initiated. As a result of this transition, the digitalization of education and training
also began. Despite the reduced impact of the pandemic today, the use of technology-based learning
activities in schools continues to increase. This is due to factors such as enabling uninterrupted education
beyond school boundaries, facilitating learning processes, and engaging students more effectively than
traditional methods. Educational films are also included in these learning technologies. Educational
films can be an effective tool in both educational practice and theory, particularly in stimulating students'
imagination, which in turn can enhance motivation for learning (Cromarty, Young, & Elias, 2023).
However, a review of the literature reveals that there is a limited number of studies focusing on
educational films (Bilbokaité, Bilbokaité-Skiauteriené, & Marmokaité, 2022; Giivenir & Giiven-
Yildirim, 2023; Kizileik, 2021; Kizileik, 2024; Kurtdas, 2021; Uzun, Giiven-Y1ldirim, & Onder, 2020;
Topal, Giiven-Yildirim, & Onder, 2020). These studies examine the effectiveness of educational films
on different variables, especially in science education. Similarly, the case study texts included in the
case study method can be easily converted into digital text. Various studies were found in the literature
review on the use of the case study method in science teaching (Karaosmanoglu 2018; Pehlivan & Sahin,
2007; Sancar 2010; Sahin & Cakmak, 2016; Temiz 2010). Furthermore, these studies examine the
effectiveness of the case study method in the context of science education. However, a review of the
literature revealed no previous studies in which the case study method was supported by the use of
educational films. Studies on the subject show that both educational films and the use of case study
method in teaching activities increase students' academic achievement, interest, motivation, etc. reveal
its contribution to the variables. As a result, the effect of the case study method supported by educational
films on the students' interest levels and academic achievement in the Solar System and Beyond Unit of
the 7th grade science course was examined with this research. In order to ensure the teaching of the
Solar System and Beyond Unit and to enrich the learning activity, while the lesson was taught by
applying the case study method, educational films were also shown to the students in accordance with
the outcomes. At this point, it is thought that both educational films and case studies will be suitable for
both in-class and extra-curricular learning environments with the support of technology. At the same
time, it is believed that the case study method supported by educational films will offer significant
advantages in teaching units such as Astronomy, which are difficult to experience directly—particularly
for primary and secondary school students. Therefore, this study is considered both original and
important, and it is expected to contribute meaningfully to the field. With this study, it is aimed to
examine the effect of the case study method supported by educational films on the academic
achievement and interest levels of the students in the 7" grade science course Solar System and Beyond
Unit.

Method
Research design

In this research, quasi-experimental design, one of the quantitative research designs, was used
to obtain the data for the purpose of the research. Quasi-experimental designs are explained as the
designs in which the experimental and control groups are randomly planned. However, individuals to
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be included in the groups in this design cannot be randomly assigned to the experimental and control
groups. Quasi-experimental designs are defined as designs that include all the characteristics of
experimental research, except that participants cannot be randomly assigned to groups (Mertler &
Charles, 2011).

Study group

Convenience sampling method was used to determine the study group of this research (Cohen,
Manion & Morrison, 2007). The researcher determines a sample group that is convenient and easy to
access as the study group in convenient sampling (Gravetter & Forzano, 2012). Based on this, research
study group consisted of 43 students selected from two branches, studying in the 7th grade of a
secondary school in Sirnak Province in the fall semester of the 2021-2022 academic year. One of the
groups in two branches, which were decided to be equal because they had the same learning experiences
in the same school, was determined as the experimental group by drawing lots. Additionally, the pre-
test scores showed that the groups were equivalent.

Data collection tools

The data collection tools for this research included the Solar System and Beyond Academic
Achievement Test, developed by the researchers, and the Science Interest Scale, introduced to the
literature by Lagin Simsek and Nuhoglu (2009). Information on the development stages of the
achievement test developed by the researchers is summarized below.

Development of the achievement test

During the development of the test, the stages of creating the item pool, seeking expert opinions,
conducting the pilot application, and analyzing validity and reliability were followed (Ozkan &
Yadigaroglu, 2020). In the process of developing the Solar System and Beyond Unit Achievement Test,
first of all, questions were prepared for all the learning outcomes of the unit in the 2018 Science
Curriculum. Sample questions of the Ministry of National Education, the textbook of the Ministry of
Education, textbooks based on science learning outcomes were used while preparing the questions
(MoNE, 2018).

The Solar System and Beyond unit consists of 10 outcomes. To select questions with high item
difficulty and discrimination indices, a total of 29 multiple-choice questions were prepared, ensuring
that at least two questions were included for each outcome. This was done to ensure content validity. In
the next stage of the development of the prepared achievement test, expert opinions were sought. The
content validity of the test prepared by three faculty members working in the Science Education
Department and a faculty member working in the Physics Education Department, measurement-
evaluation by a faculty member working in the Measurement and Evaluation Department in Education.
The questions were also reviewed for grammar and clarity by an instructor from the Department of
Turkish Education. After receiving feedback from experts, test questions and answer options were
reviewed, necessary changes/corrections were made, and an experimental achievement test consisting
of 29 questions were prepared. The trial form, prepared based on expert feedback, was administered to
12 eighth-grade students at a public school for the pilot study. The pilot study was used to assess the
clarity of the test items and determine the duration of the test administration. Since all the items were
found to be understandable by the students, no change was made in the number of questions. The
application time of the test was determined as 30 minutes.

In the next stage, 29 items in the trial form were applied to a total of 208 eighth-grade students
studying at a public school. After this application, item and test analysis was started and the answers to
the questions were evaluated in the SPSS 26 package program. During the analysis of the items, the
difficulty (pj) and discrimination (rjx) indices of each item were calculated. Difficulty level of the test
developed as a result of the analysis. Two questions below .29 and five questions above .70 were
excluded from the test. Then, item discrimination (rjx) indices of the questions were calculated. Since
there was no item with a discrimination index less than .30 in the test, no item was removed from the
test. As a result, the test consisted of a total of 22 items with item difficulties ranging from .30 to .69
and discrimination indices ranging from .30 to .64. The difficulty and distinctiveness indices of the items
are given in Table 1.
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Table 1. Achievement test item analysis

Item number  Pj rjx Item number Pj rjx
1 .69 51 16 5% .60
2 .53 45 17 57 .55
3 .63 48 18 .60 .64
4 .50 .50 19 .30 41
5 .29* 31 20 29* A7
6 70** .55 21 46 57
7 46 48 22 A48 .55
8 .59 .55 23 54 .30
9 48 48 24 .64 .63
10 3** .63 25 A48 57
11 46 46 26 .65 .61
12 A7 46 27 54 .56
13 JT1x* .61 28 J1F* 46
14 .60 45 29 47 .54
15 .55 46

* |tems with an item difficulty index of .29 and below

**|tems with an item difficulty index of .70 and above

After the item analysis, whether there were a differences between the lower and upper 27%
slices was tested with the independent samples t-test. Then, it was seen that all the items in the test were
in accordance with the desired criteria and no items were removed from the test. The t-test results of
item analysis based on the mean difference of the lower and upper groups are given in Table 2.

Table 2. Item analysis t-test results based on lower and upper group mean difference
Dependent

: Group n M SS Sd t p
variable

Item 1 Sub group 56 .36 49 110 7.49 .00
Upper group 56 .93 .26 83.82 749 .00

Item 2 Sub group 56 .29 46 110 781 .00
Upper group 56 .88 .33 100.80 781 .00

Item 3 Sub group 56 .33 A7 110 7.17 .00
Upper group 56 .88 .33 99.08 7.17 .00

Item 4 Sub group 56 18 .39 110 7.33 .00
Upper group 56 75 A4 108.38 7.33 .00

Item 7 Sub group 56 .16 .37 110 8.05 .00
Upper group 56 A7 43 107.93 8.05 .00

Item 8 Sub group 56 18 .39 110 9.70 .00
Upper group 56 .86 .35 109.12 9.70 .00

Item 9 Sub group 56 22 42 110 7.65 .00
Upper group 56 .80 .40 109.89 7.65 .00

Item 11 Sub group 56 18 .39 110 7.01 .00
Upper group 56 73 45 107.76 7.01 .00

Item 12 Sub group 56 A3 .34 110 851 .00
Upper group 56 75 44 102.88 851 .00

Item 14 Sub group 56 .36 49 110 6.60 .00
Upper group 56 .88 .33 97.71 6.60 .00

Item 15 Sub group 56 24 43 109 7.20 .00
Upper group 56 .80 40 108.21 7.20 .00

Item 17 Sub group 56 .20 40 110 930 .00
Upper group 56 .88 .33 105.25 9.30 .00

Item 18 Sub group 56 .16 .38 110 10.72 .00
Upper group 56 .88 .33 108.81 10.72 .00

Item 19 Sub group 56 .05 .23 110 6.65 .00
Upper group 56 57 .50 87.76 6.65 .00
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Table 2. Item analysis t-test results based on lower and upper group mean difference (Continued)
Dependent

. Group n M SS Sd t p
variable

Item 21 Sub group 56 .16 37 110 11.31 .00
Upper group 56 .89 31 106.91 11.31 .00

Item 22 Sub group 56 .16 37 110 10.72 .00
Upper group 56 .88 .33 108.81 10.72 .00

Item 23 Sub group 56 .38 .50 110 3.80 .00
Upper group 56 71 46 109.48 3.80 .00

Item 24 Sub group 56 18 .39 110 1391 .00
Upper group 56 .98 A3 67.08 13.91 .00

Item 25 Sub group 56 13 34 110 9.30 .00
Upper group 56 .79 41 105.25 9.30 .00

Item 26 Sub group 56 27 .45 110 1146 .00
Upper group 56 .98 A3 64.76 1146 .00

Item 27 Sub group 56 .16 .37 110 10.21 .00
Upper group 56 .88 .33 107.71 10.21 .00

Item 29 Sub group 56 .36 49 110 10.72 .00
Upper group 56 .84 37 108.81 10.72 .00

During the test development process, the K-20 reliability analysis of the final test was started.
Findings related to the analyzes performed are given in Table 3.

Table 3. Achievement test analysis results

Average Average )
: M SD Med, Mod difficulty distinctiveness KR-20
208 15.85 7.15 17 20 .53 51 .89

When Table 3 is examined, it is seen that the average difficulty and discrimination indices of
the developed test comply with the criteria determined in the literature. The Kuder-Richardson 20 (KR-
20) reliability coefficient was calculated to determine the internal consistency coefficient of the test. The
KR-20 coefficient varies between 0 and 1, and as the value approaches 1, the reliability of the test
increases. KR-20 coefficient values of .70 and above are interpreted as indicating sufficient internal
consistency of the measurement tool (Kuder & Richardson, 1937; Tavakol & Dennick, 2011). The KR-
20 reliability coefficient for the developed test was calculated as .89. The value found shows that the
test is a highly reliable test.

The test, whose validity and reliability analyses had been completed, was finally rechecked for
content validity to ensure it aligned with the unit outcomes. The achievement test questions were aligned
with the outcomes of the relevant unit, resulting in the following specification table, which confirmed
the test’s consistency with the unit outcomes (Table 4).

Table 4. Table of outcome—question alignment for the 'Solar System and beyond' unit

Learning outcome number Question number
7.1.1.1. 1,2and 3
7.1.1.2 4
7.1.1.3 7,8and 9
7.1.14 11and 12
7.1.1.5 14 and 15
7.1.16 17
7.1.2.1. 18 and 19
7.1.2.2. 21,22 and 23
7.1.2.3. 24,25 and 26
7.1.2.4. 27 and 29

After the validity and reliability analyzes were completed, an achievement test consisting of 22
guestions was obtained (Appendix 1). The highest score that can be taken from the test is 22, the lowest
score is 0, and considering the first pilot application, the response time of the test was determined as 25
minutes.
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Science interest scale

Another data collection tool used in the study is the Science Interest Scale, which was brought
to the literature by Lacin Simsek and Nuhoglu (2009). This scale includes 27 Likert type items.
Originally developed by Harty and Beall (1984), it is an interest scale that aims to measure children's
interest in science. La¢in Simsek and Nuhoglu (2009) completed the validity and reliability analyzes
during the development of the scale and the KMO value of the scale was calculated as .68. As a result
of the factor analysis, it was revealed that there were 6 factors in the scale and the factor loads of the
items in these factors were found between .46 and .75. Finally, the researchers used the reliability
coefficient calculations of the scale and the reliability value of the scale was calculated as Cronbach
Alpha reliability coefficient o= 79. In this study, the reliability value of the scale was recalculated by
the researchers and the Cronbach Alpha reliability coefficient was found as o= .72.

Data collection

This research continued for 4 weeks and 16 lesson hours within the scope of the 7th grade
science lesson Solar System and Beyond Unit. Before the application started, the Solar System and
Beyond Unit Achievement Test and the Science Interest Scale were applied to the experimental and
control groups as a pre-test. Then the application was carried out.

In the experimental group, teaching was carried out in accordance with the learning outcomes,
by supporting the case studies selected by the researchers beforehand with the educational films selected
by the researchers. In the control group, the learning methods and activities specified in science
curriculum were applied in the teaching of the unit. Prior to the application phase of the research, five
case studies, selected from current news sources by the researchers to ensure the scope validity of the
unit, were reviewed multiple times to assess their suitability for the students and the course content.
Questions appropriate to the students' levels were added to the case studies selected by the researchers.
The finalized case studies were examined by two faculty members in terms of content validity and by
one expert in terms of intelligibility for language and age groups. As a result of the comments from the
experts, three of the questions in the case studies were corrected. The case study texts used according to
the unit outcomes and the questions asked to the students after these texts are given below (Table 5).

Table 5. Case studies based on unit outcomes
Learning Case Studies and Questions to Students
outcome
number
7.1.1.1.  Case Study 1: https://tr.euronews.com/next/2017/11/23/uzayin-buyuyen-sorunu-
7.1.1.2. atiklar
7.1.1.3 1. Which space explorations do you think have contributed to the emergence of
space pollution?
2. According to the first solution in the text, what kind of actions should we take
to avoid producing too much waste?
3. What kind of different problems do you think space pollution can cause?
4. In your opinion, what kind of technological studies can be done to clean up
the garbage existing in space at the moment?
5. Do you think this method is sufficient to eliminate space pollution? What are
their shortcomings? What could be added?
6. Does the advancement of technology cause space pollution to increase or
decrease?
7. Which of the developed spacecraft do you think is more effective in the
formation of this pollution than the others?

58


https://tr.euronews.com/next/2017/11/23/uzayin-buyuyen-sorunu-atiklar
https://tr.euronews.com/next/2017/11/23/uzayin-buyuyen-sorunu-atiklar

Burak KARACA, Ezgi GUVEN YILDIRIM,
Journal of Education, Theory and Practical Research 2025, Vol 11, Issue 1, 52-73 ura CA, Ezgi GUVEN !

Ayse Nesibe ONDER

Table 5. Case studies based on unit outcomes (Continued)

Learning Case Studies and Questions to Students

outcome

number

7.1.14. Case Study 2: https://www.ntv.com.tr/turkiye/galileonun-teleskobu-400-

7.1.15. yasinda,ETomHy6b6EyHBA4Cn5rNv7A

7.1.16. 1. What do you think the telescope is good for?

2. What contribution do you think the existence of telescopes might have
made to space studies?

3. At what stage do you think space studies would be today if Galileo had
never invented the telescope?

4. If you were to design a telescope, what kind of telescope would you
design? In addition, which celestial objects would you like to observe with
your telescope that you have designed?

5. Do you think that only a telescope designed by Galileo, or one similar to
it, should be used for space observations?

7.1.1.4. Case Study 3: https://www.trthaber.com/haber/bilim-teknoloji/dag-teleskobu-
7.1.15. erzuruma-ulasti-559881.html
7.1.1.6. 1. In your opinion, what are the differences between the telescope designed

by Galileo and the one built in Erzurum?

2. What do you think might be the reason for the telescope built in Erzurum
to be built on an area of 3170 attitudes?

3. What contribution do you think such large telescopes make to space
studies?

4. If Galileo had not invented the telescope, could we build large
observatories like the DAG or space telescopes that work in space?

5. Do you think that the development of science and technology occurs in

stages?
7.1.2.1. Case Study 4: https://www.hurriyet.com.tr/teknoloji/gokyuzundeki-en-
7.1.2.2. parlak-yildizlardan-biri-patlamak-uzere-41430605
1. What is the reason for the explosion of stars? What cycle do you think
they have?

2. Do you think the Sun will explode one day?
3. When we read the news, it is seen that the sizes and colors of the stars can
be different. What characteristics of stars do you think these differences
might be due to?
4. Do you think the explosion event mentioned in the news is a common
occurrence only in stars or in other celestial bodies?
5. Based on the explosion of the Betelgeuse Star, what do you think might
happen to the Earth during the end of the Sun's life?

7.1.2.3. Case Study 5: https://www.bbc.com/turkce/haberler-dunya-

7.1.2.4. 43626858#:~:text=Bilim%20insanlar%C4%B1%2C%209%C3%BCne%C5
%9F%20sistemimizi%20de, Galaksisi%20saniyede%20500%20metre%20ge
ni%C5%9Fliyor.
1. Let's start with this news. Do you think there is a concept bigger than
galaxies?
2. Which feature of the Universe do you think shows the convergence of the
Milky Way and the Andromeda Galaxy?
3. How do you think the shapes of galaxies are formed?
4. Do you think that all the lights we see in the night sky come from celestial
bodies in the Milky Way Galaxy?

In the research process, case studies were also supported by educational films. Before the
application, 22 educational films that were thought to provide the content validity of the unit were
selected by the researchers. Then films watched several times by the researchers to determine whether
they were suitable for the students and the course content. Care was taken to ensure that the educational
films selected for the application were both in a way that would meet the unit's outcomes and that they
were suitable for the level that the students could understand. Additioanlly, while choosing the films
affective, psychomotor, cognitive developments of the participants and the fact that the films were
completed in a time that would not because distraction were taken into account. Twenty-two films that
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were considered to be suitable for these criteria were then examined by two faculty members for content
validity, and by one expert in terms of intelligibility for language and age groups. After the feedback
from the experts, it was decided that four educational films were not suitable, and the implementation
process continued with eighteen educational films.

In the control group, lessons were carried out with the research inquiry-based teaching foreseen
by the curriculum without using the educational film-supported case study method. Similar to the
experimental group, the teaching of the same unit was planned to be 4 weeks and 16 lesson hours. Before
starting the teaching of the unit, detailed lesson plans were developed, and lessons were carried out by
taking into account the activities in the curriculum. During these activities, students were actively
involved in the activities and other in-class activities in accordance with the curriculum. The same test
and scale were applied to both groups as a post-test and the application process was concluded upon its
completion.

Data analysis

The data of this research were analyzed with the SPSS 26.0 package program. Descriptive
statistics techniques were used to decide whether the data obtained from the answers given by the
students to the test and scale showed normal distribution, and the central deviation and central
distribution values of the answers were reported. Independent samples t-test was used for inter-group
comparisons. The significance level of the data in the analysis was determined as .05.

Research ethics

Ethical rules and principles were followed during the data collection, planning, analysis,
reporting of the research. The study was carried out after obtaining the permission of the ethics
committee of GaziUniversity.

Findings

Before analyzing the data of the study, it was aimed to decide on the statistical method to be
used in the analysis of the data obtained from the test and scale. In the analysis of the data collected in
guantitative studies, parametric or non-parametric tests can be used depending on whether the data
provide the normality assumption. The use of parametric tests in the analysis of data is possible if the
data set collected within the study shows a normal distribution. Therefore, the normality of the data
obtained from the measurement tools used in the studies should be investigated first and one of the
parametric or non-parametric tests should be preferred according to the findings (Cepni, 2007; Sim and
Wright, 2002). In this study, first of all, normality analysis was performed on the data obtained from the
test and scale, which was used as a data collection tool, and the analysis method to be applied to the data
set was selected according to the findings. The results of the analysis are given in Table 6.

Table 6. Descriptive data on the solar system and beyond unit achievement

Test Group N M Sd Med. Mod Kurto. Skew. Var.
Pre-Test Experimental 22 872 4.86 10.50 11 -153 -.23  23.63
Control 21 885 394 8.00 7 .34 .35 1552
Experimental 22 16.23 4.13 17.00 17 137 -1.24 17.09
Post-Test
Control 21 13.80 4.08 13.00 13 -.56 -18 16.62

Table 6 shows the descriptive data regarding the mean achievement test scores applied to both
groups as a pre-test and post-test. The data in the table show that the achievement pre-test mean score
(M=8.72) in the experimental group and the mean pre-test achievement score (M=8.85) in the control
group are close to each other. It is seen that there is a difference in favor of the experimental group
between the post-test mean scores of the experimental and control groups. When Table 6 is examined,
it is seen that the mean, median and mode values of the achievement test pre- and post-test scores of the
experimental and control group students are close to each other. The fact that these values are close to
each other is interpreted as a normal distribution of the data in the literature (Biiyiikoztiirk, Cokluk, &
Koklii, 2018). The kurtosis skewness values between +2 and -2 also show that the data are normally
distributed (George & Mallery, 2012). As a result of descriptive statistics, it was concluded that the data
obtained from the Solar System and Beyond Unit Achievement Test showed a normal distribution. For
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this reason, parametric tests were used in the analysis of the data. Before the application, independent
samples t-test was applied to the pre-test achievement scores of the Solar System and Beyond Unit
Achievement Test in order to determine whether there is a statistically significant difference between
the achievement pre-test mean scores of the students in the experimental and control groups. The data
obtained are tabulated and presented in Table 7.

Table 7. Independent samples t-test results of the achievement test pre-test scores

Group N M Sd t p
Experimental 22 8.72 4.86
-.096 .92
Control 21 8.85 3.94

When the data in Table 7 are examined, the students' mean scores on the Solar System and
Beyond Unit Achievement Test before the application were calculated as M=8.72 in the experimental
group and M=8.85 in the control group. There was no statistically significant difference between the
pre-test achievement scores of the groups (t=-.096, p > .05).

The fact that there is no significant difference between the achievement scores of the groups
before the application process supports the evaluation of the effectiveness of the educational film-
supported case study method on students' academic achievement. Before the application, it was
determined that the pre-test mean scores of the Solar System and Beyond Unit Achievement Test did
not show a statistically significant difference between the experimental and control groups, and the
independent samples t-test was applied to the post-test scores of the groups. Data obtained are presented
in Table 8.

Table 8. Independent samples t-test results of the achievement test post-test scores

Group N M Sd t p
Experimental 22 16.23 4.13
xper! 2.08 04
Control 21 13.80 4.08

When the data in Table 8 were examined, it was found that the Solar System and Beyond Unit
Achievement Test post-test mean score of the experimental group students was M=16.23, and the Solar
System and Beyond Unit Achievement Test post-test mean score of the control group students was
M=13.80. It was determined that there was a statistically significant. difference in favor of the
experimental group between the post-test mean scores of the students in the experimental and control
groups (t=2.08, p < .05). Effect size calculations were made for the result obtained and it was seen that
the effect size “d value” was 0.60. Researchers state that this effect size value is “medium” (Cohen,
1988).

In the research, normality analyzes were conducted to determine the statistical method to be
applied to the quantitative data obtained from the Science Interest Scale. For this reason, the data taken
from the relevant scale were analyzed and it was examined whether the data showed a normal
distribution. The obtained results are given in Table 9.

Table 9. Descriptive statistics for the interest scale in science subjects

Test Group N M Sd Med. Mod Kurto. Skew. Var.
Experimental 22 104.77 1259 10850 109 -51 -.48 158.66
Pre-Test  control 21 10433 1215 106 106 .44  -03  147.63
Experimental 22 116.04 1126 117.50 116 .08 -79  126.80
Post-Test o ntrol 21 108 1055 109 109 .69  -02  111.40

When the data in the table were examined, it was determined that the students in the
experimental group had an interest in science pre-test score average of M=104.77, and the students in
the control group had an interest in science pre-test score average of M=104.33. It was determined that
the mean scores of the scale were close for both groups. When the post-test mean scores of the groups
are examined, it is seen that the interest scale mean score of the experimental group students (M=116.04)
is higher than the interest scale post-test mean score of the control group students (M=108). When the
table is examined, it is seen that the average, median and mode values of the students in both the
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experimental and the experimental group and the control group of the Science Interest Scale pre- and
post-test scores are close to each other. The fact that the median, mode and mean values for the Science
Interest Scale are close to each other is interpreted as a normal distribution in the literature (Biiyiikoztiirk,
Cokluk, & Koklii, 2018). In addition, the fact that the kurtosis skewness values in the table are in the
range of +2 and -2 shows that the data are normally distributed (George & Mallery, 2012). As a result
of descriptive statistics, it was concluded that the data obtained from Science Interest Scale showed a
normal distribution. For this reason, parametric tests were used in the analysis of the data. The
independent samples t-test was used to determine whether there was a significant difference between
the groups' pre-test scores on the Science Interest Scale. The data obtained are given Table 10.

Table 10. Independent samples t-test results on the pre-test scores of the science interest scale

Group n M Sd t p
Experimental 22 104.77 12.59 12 01
Control 21 104.33 12.15 ' '

According to the data in Table 10, the pre-test means scores of the students on the Science
Interest Scale are M=104.77 for the students in the experimental group and M=104.33 for the students
in the control group. When the data in the table are examined, there is no statistically significant
difference between the students in the experimental and control groups in the pre-test scores of the
Science Interest Scale (t=,12, p > .05).

Independent samples t-test was applied for the post-test scores of the experimental and control
groups and the findings are given in Table 11.

Table 11. Independent samples t-test results on the post-test scores of the science interest scale

Group n M Sd t p
Experi . .
xperimental 22 116.04 11.26 942 02
Control 21 108.00 10.55

According to the data seen in Table 11, the students' average scores on the Science Interest Scale
post-test mean scores are M=116.04 for the students in the experimental group and M=108 for the
students in the control group. When the data in the table are examined, there is a statistically significant
difference between the pre-test scores of the Science Interest Scale in favor of the experimental group
(t=2.42, p < .05). Effect size calculations were made for the result obtained and it was seen that the effect
size “d value” was 0.74. Researchers state that this effect size value is “medium” (Cohen, 1988).

Discussion, Conclusion and Suggestions

As a result of this research, it was concluded that the educational film-supported example
method positively affected the academic achievement of the students. This situation was attributed by
the researchers to the fact that the educational films attracted the attention of the students to the lesson
and the case study method ensured the active participation of the students in the lesson. In addition, it is
thought that this situation is due to the fact that the educational films provide students with the
opportunity to read the information visually and evaluate it critically (Bilbokaité, Bilbokaité-
Skiauteriené, & Marmokaité, 2022). Furthermore, Onen Oztiirk (2017) stated that with the use of
educational films in the teaching process, students understand scientific terms better and can be
associated more with daily life, the teaching process becomes easier, and students gain questioning
skills. This situation can be considered as the reason for the increase in the academic achievement of the
students. The researchers also recommend that educators incorporate educational films, multimedia,
sound design, music, and screen theory into the curriculum to nurture the imagination, particularly of
students with learning difficulties (Stokes, 2017). Educational films, in particular, can help students
develop their imaginations in transformative ways, generate new ideas and possibilities, and ultimately
achieve greater success in their classes (Kushnir, 2022; Seligman et al., 2013). Similarly, learning
environments designed with the case study method present students with problem situations that can be
encountered in real life and have more than one solution, and then students develop ideas for these
situations and produce solutions (Davis, 2009; Pilato & Ulrich, 2014). Students who have the
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opportunity to learn on their own actively participate in the lesson more in learning environments where
the case study method is used (Candas, Kiryak, & Suat, 2021; Cift¢i & Topgu, 2021; Escartin et al.,
2015), and this situation is reflected positively in academic achievement (Anderson & Baker, 1999;
Bonney, 2015; Demircioglu & Selguk, 2018). There is no other study in the literature where educational
films and case study methods are used together in a way that supports each other. However, it is possible
to reach the results of the studies showing that educational films and case study methods affect learning
effectiveness positively both alone and when combined with different methods, techniques, strategies
or materials. The literature review reveals that the results of the studies on the subject are parallel to the
results obtained from this research.

The use of films in learning environments offers numerous educational benefits, such as
capturing students' attention, enhancing the retention of learned information, facilitating the
understanding of complex concepts, and increasing students’ motivation and sensitivity toward the
subject matter (Duchastel, Fleury, & Provost, 1988; Martins, 1990). This is because films can expose
students to contemporary issues and help them gain a deeper understanding of problematic situations
(Smieszek, 2019). Moreover, films encourage students to engage in self-directed learning, a process that
positively influences both their overall learning experience and the effectiveness of their learning
(Bilbokaité, Bilbokaité-Skiauteriené, & Marmokaité, 2022). Oztas (2008) also states that as a result of
his research, educational films improve students' thinking skills and success. Similarly, as a result of
other studies conducted in science education, it is revealed that educational films increase the academic
achievement of students (Giivenir & Giiven-Yildirim, 2023; Uzun, 2019; Uzun, Giiven-Yildirim, &
Onder, 2020; Topal, Gliven-Yildirim & Onder, 2020). It is thought that the use of the case study method
in educational activities increases academic achievement, as in educational films. Because the higher-
order thinking skills of the students who receive education with the case study teaching method develop
and their success increases as they actively participate in the course (Yadav, Prabhu, & Chandy, 2007).
In the study conducted by Gengoglan (2017), the effect of argumentation-supported case study teaching
method on students' academic achievement and scientific process skills in Acids and Bases in the 8th
grade science course of middle school was investigated. At the end of the study, an increase was
observed in the students' academic achievement. Moreover, in another study conducted by Demir
(2017), it was stated that science subjects were perceived as difficult by students due to reasons such as
being abstract and not being able to relate them to daily life. As a result of the study in which the
researcher taught the course with the case study method, an increase in the students' academic
achievement was observed. ibrahimoglu (2010) explains the positive effect of the case study method on
students' academic achievement as the method encourages students to think critically and the method
positively affects students' attitudes towards the course. Jones (1997) also states that students like to
teach using the case-based learning method. In his study, the researcher formed student groups in order
to enable students to perceive the science lesson as a part of their lives, and approximately 200 students
participated in the study. At the end of the study, the students stated that they liked this activity and the
roles they assumed and stated that they found this educational activity and method, which made the
science lesson consistent with their own lives, enjoyable. He also stated that this method can be applied
to other science courses as well. Lincoln (2006) stated that the case study method was loved by the
students, student participation in his work was at high levels throughout the application process, and this
situation was very effective in increasing the academic achievement of the students. This result shows
parallelism with the results of other studies that show that the case study method increases course success
(Cakar, Berberoglu, & Alpaslan, 2001; Field, 2003; Gabel, 1999; Kesner, Hofstein, & Ben-Zvi, 1997).

With the research, it was aimed to investigate the effect of the educational film-supported case
study method on the level of interest in science subjects. For this purpose, the Science Interest Scale was
applied to the control and experimental groups as a pre-test before the application, and it was determined
that there was no significant difference between the groups' pre-test mean scores. Thereupon, the
education and training activity was completed as planned. Afterwards, the Science Interest Scale was
applied to the experimental and control groups again as a post-test, and it was found that there was a
statistically significant difference between the post-test mean scores of the groups in favor of the
experimental group. From this point of view, it was concluded that the educational film-supported case
study method positively affected students' interest in science subjects.

63



Burak KARACA, Ezgi GUVEN YILDIRIM,

Journal of Education, Theory and Practical Research 2025, Vol 11, Issue 1, 52-73 ‘Ayse Nesibe SANDER

When the relevant literature is examined, it has been determined that educational films are only
few study examining the level of interest of students in science subjects (Laprise & Winrich, 2010; Sen,
2022; Uzun, Giiven-Yildirim, & Onder, 2020; Wyss, Heulskamp, & 2012). As a result of one of these
research conducted by Uzun, Giiven-Y1ldirim and Onder (2020), it was concluded that educational films
positively affect students' interest levels in science subjects, similar to the result obtained from this study.
Apart from this study, some studies investigating the effects of educational films on motivation and
interest towards the lesson were encountered. In the study by Laprice and Winrich (2010), science fiction
films were used in science courses as a pedagogical tool to motivate student interest in science. At the
end of the study, similar to the findings obtained from this study, the students stated that science fiction
films increased their interest in science. For example, in another study, Topal, Giiven Yildirim and
Onder (2019) aimed to reveal the opinions of pre-service teachers about the use of educational films in
science lessons. The results obtained from the study showed that pre-service teachers stated that
educational films increase the interest in the lesson, facilitate learning the subject, concretize the subject
and provide permanent learning. It is also stated by researchers that educational films should be used to
align the education system with students' interests, as appropriately prepared and selected films offer
stories, perspectives, and visuals that help shape students’ ideas and worldviews. Through films,
students not only learn but also discover new hobbies, acquire new knowledge and skills, and develop
a deeper interest in the field of film (Bilbokaité, Bilbokaité-Skiauteriené, & Marmokaité, 2022). When
the literature on the case study method used in this study was reviewed, no other research was found
that specifically examined the effect of the case study method on students' interest in science subjects.
However, it has been determined that there are studies investigating the effect of the method on the
students' interest, attitudes and motivations. As a result of his research, Colak (2017) states that students'
attitudes towards the case study method are positive and points out that this situation may have an effect
on the problem solving skills of the case study method. In another study, Yal¢inkaya (2010) determined
that the case study method created a significant difference in students' motivations and attitudes towards
the lesson. Furthermore, according to the research results of Tarkin (2014), the case study method is an
effective method in increasing students' attitudes towards course subjects, their motivation and self-
efficacy beliefs.

The research focused on students' achievement levels and their interests in science subjects.
Teachers' knowledge and experience in these subjects is important in order to apply both the case study
method and educational films in science lessons. With other studies to be done, teachers' competencies
in case management and educational films can be examined. Within the scope of this research, no
comparison was made according to the gender of the participants. In the light of these findings, the effect
of educational film-supported case study method on academic achievement and interest levels in science
subjects can be investigated for different units/subjects in science with future research. In other studies,
the application process can be repeated by choosing participants from different age groups, the effect of
the educational film-supported case study method on different variables can be investigated, the effects
of the case study method supported with different learning objects on different variables can be
investigated.

Limitations

The educational films used in this study were chosen in small numbers and for a short time due
to the limitation of the course hours. In different studies to be conducted, the duration of educational
films can be increased.
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Appendices

7.SINIF GUNES SISTEMI VE OTESI
UNITESI AKADEMIK BASARI TESTI

Sornl) Yakan gegmise kadar mnsansiz, tek
kullammbk ve manevra kabilryetlen kusith olarak
bildigimiz, ancak pimfimiizde insanh, gok kez
kllamlabilen ve geligmis manevra kabiliyetler
vapabilen oldukea izh uzay arac hangisidir?

a) Yapay Uydu
b.) Uzay Sondan
c.) Rolet

d.) Uzay Istasyonu

Sornl) Baz telmelogik buluslar veya icatlar Uzay
telmolojilennin geligimi ile ortaya qulbomgtr.
Agafdalalerin hangisi Uzay tekmolojilerinin
geligimiyle beraber icat edilip hayatimza giren
tekmolojik irimlerden degildir?

a) Hassas Termometreler
b)) MR Cihan

¢.) GPS Sistemleri

d) Internet
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Soru3) Dimya mzm ydrimgesinde bulunan
Yapay uydular, gezegenimizdeki haberlegme,
1letizim, hava durumu tahmini, televizyon
vaymlar, asken gdzlem vb. amaclarla
Jullammaktadir. Ulkemizin Dimya yérimgesinde
bulman hangi uydusu haberlesme, iletiyim ve
televizyon yayuu gibi amaglarla kullamlmaltade?

a) GOKTURK?2
b) TURKSAT 4B
c) RASAT
d) BILSAT

Sorud) Uzay kirliliginin sebeplerinden bazlan;
uzaya gonderilen araglann kullamm siirelerinin
dolmasi, kullanm siiresi delan araglarm
metecrlarla veya birbirlen ile garpigarak
pargalanmalan, uzay istasyonlarmdan barakalan
goplerdir. Uzay kirliligi son 40-30 yildir ortaya
gk bir sonmdur. Dimya digmndakd ortamda
kullammm yriinmg tim insan yapom nesneler
Uzay larhligine neden olur. Uzay karlibg sornn
bu luzda bityiimeye devam ederse ve dnlemi
glmmazsa 20-30 y1l 1zerizinde Uzay arastmalan
zp1smdan golb: bityitk bir sorun olacaktir. Bu
metindeki bilgiler igerismde agagidaki
sorularmndan hangisinm cevabn yobdur?

a) Uzay larlihfmin gelecekte ortaya
gikaracam sorumlar nelerdir?

k) Uzay kirlilifinin dnlenmesi igin
almacak tedbirler nelerdit?

¢.) Uzay karlilizi sorom ne zaman
ortaya clkanistir?

d.}) Uzay larlihfmm nedenlen nedir?

Burak KARACA, Ezgi GUVEN YILDIRIM,
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Sornf) Telezkopun kesfadilmest ve teleskobun
gok cisimlanmi incelamek ipm kullamlmaya
baslamazmdan zonra Uzay arashomalan iz
kazanmug ve gok huzh bir sekalds gelizme
gostermuiztir. Bu bilziler degrultuzumda azamidzk
ifzdalerden hangizine ulagilakilir?

a) Teleskop Uszay aragtrmalan igin
kesfadiloug bir aragtor.

b.) Telmolojik galizmelar Uzay
arastrmalarmm daha hizh
gelizmesme katky sunmakiadir,

2.} Talezskop Uzay arastirmalarmda
kullamlan tek araghr.

d.) Uzay aragturmalan her zaman cok
buzh geligim ghstarmistic.

Sorn6) Uzay araglanmm vitksek hazlar ile
Atmosfere gms ve pikag vaparken yamp
parpalanmamas igin di kaplamalarmin dayamkd
malramalerden firsfilmes] gareloneltadir. Bu
amacla iratilen va spmdilerde zinlilk

hangizidir?

a) ME Cihazm

b) Teflen

c.) Hazzas Temmometre
d) GP3
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SornT) Uzay aragtmmalan ile tekmologi arasindzks
ilizka azafdakilerin hanpizinde dogr bir zekalde
ifade edilrustr?

a) Uszay aragtrmalan obmazza
takmelojik gelizim gerceklazemeaz.

b.) Telmoloy clmazsa Uzay
aragtirmalan alanmda calizma
vapilamzaz.

o) Telmolojik galismelar Uzay
arastrmalanndan bafims:z
gergeklesr. Ancak Uzay
aragtrmialarm ahumly vonde atholar

d.) Her ks de birbirmi etlalemekiedr.
Uzav arastrrmalan ve telmolojinin
gelizim: birbirine bagiml olarzk
gerceklesr.

Soru8) Asagidakilarden hangiz teleckop
gezitlerinden dagldir?

a) Aynzh Teleskop
b.) Radyo Telezkop
e} Izik Telazkop

d.) Mercekli Teleskop

Sorn®) Telaskopun galizma manhi
azafidzkilerden hangi=i gibido?

a) Teleskop yakmda bulman cizmmlern
kiipiilterek cizimlan daha
uzaktaymag gibi zlrmemizi saslar.

b.) Teleskop vakmdaki cizmi oldugu
gib1 gémmeannzl szglar.

c.) Teleskop uzaktak: ciznu olduzu gtk
Eormemizl saglar.

d.) Teleskep uzaktaki cizimlarm
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Sorunl0) Teleskoplar penellikls yerqizimdan
gokyizind meelemek amacryla knllamlr. Anczle
baz teleskoplar Diinva 'nin virimgazine
oturtularak daha net bir gézlem yapmak amaciyla
Lallamler. 1990 vilinda Dhinva vorangesmea
yerlesersk girevine bazlayan ve adim dnla bir
bilim meamndan zlan bu telsskobun adi nedir?

a) Hubbla Uzzy Taleskobu
b.) Hewton Uzay Teleskobu
c.) Einstain Uzay Teleskobu
d.) Galileo Uzzy Talezkobu

Sorall) Farkl: dzelliklers salup telaskop peztlen
vardir. Bu telezkoplarm her bin farkh véntemlarle
gozlemler vaparak Uzay arastumalarnma katks
sunarlar. Azafdakilerdan hangisi telaskoplanm
Uzzy arastrmalanma sagladiz faydalardan
degildic?

a) Yeni gék cizimlerinin kesfadilmesim
saglarlar.

b.) 5k cisimlerinin hareketlen
haklonda hlgl edommemizd saglarlar.

=) Exren hakdomda daha detayh
bilgilera szhip olmanu= sazlarlar.

d.) Eara deliklen gérimtileyerek
haklzrindz bilg sdimmamizi
saglarlar.

Sornll) Azafdal seponakta verilan
mzlzamealerden hangi=i basit bir talaskop medeli
1penzmde kullamlabilecek malzemelsrdendir?

a) NMetal Levhz
b.) Binviiteg

c.) Buzlu Cam
d) Cam
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Sornld) Uzavda gaz atomlan ve toz pargaciklan
belirl verlarde yofumlagirlar. Yofunlazan ba
yapalar Yildizlarm oluguwm sireco: baglatan
verlerdir. Uzavdaki bu vapilann adh nedir?

a) Asteroit Kugagy
b.) Yarings

) Bulaten Jieknlz)
d.) Hara Dehk

Sornl4) Insanlar nasil dogar, vazar ve slirss
Wildizlar da deogarlar ve balirh bir sire sonra
dlarler. Zzmanla Yildiwlarm vapizmda
degizikhikler mevdana galebilir. Azagidalalarden
hangiza Yildizlarn clugtarabilecagi bir vam
degildir?

a) Eimmm Dev

b.) Biyzh Ciice

c.) EaraDelik

d.) Beyaz Dev

Sornlf) Azandakalerden hangi=i Tildizlarm
Gzelliklermden defildir?
a) Dogal 1= ve ik kaynagidirlar.
b.) Mavi renkhi Yildizlar daha
sogukiurlar.
¢} Bazmlan tek bagma
gozlemlenehilirken bazlan takom
halinds gozlemlenakilirler.
d.) Dhinya'dan balaldifmda ipikdan
titreznmli bir girimtinye sahiptic
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Sorn16) Asafdakilerden hangisi bizim
Vildvzmuz olan Gines'in dzelliklerinden
degildir?
a) Orta binvikiiktedir.
b Sar: renclidic
) Omrini tamermlzdigimda Kara dalik
olusturakbilir.
d) Viizey sicakliz 5.300 C derece
ervarmdadir.

SornlT) Son démemde adm sikea duvdufumns
ve Orion (Aver) takomnenldiz iperisinde ver aran
Retelzanse ildiz bir Siipar Dev vildizdir.
Yapulan gizlemler sonueimda Yildizm enerjizini
yavag yavas kaykbettin tespat edildi Buwildiz
mrini tamamladifmda asagdakilarden
hanzizim olugtorabilic?

a) K=l Dev

b Cezegenimel Bulutsn

o) Siyzh Cdce

d) Eara Delik

Sorn18) Milvonlarea YVildiz, Gezegen, uydu, gaz
bulotu wh. yvapilan ipemsmde banmdiran sisternlera
ne ad venlin?

a) Bulutu Jehnla)

b)) Gikadz {Galaks)
o) Kara Dehk

d) Gezegenimei Bulut

Sornl) Asagdakilerden hangisi Gékada
(Galaksi) gesitlarinden deildir?

2) Sarmal Galaksi
b) Fliptik Calaksi
c.) Dammk Galzks=i
d) Diizenli Galaksi

Sornll) Dirrva’nm iperizinde bulmduiu
Samanvolu galakasn sarmal vapida bir zalakadir,
Samanyolu uzayda cok yavag harekoet stmektedir.
Yine sarmal vapda olan ve Galaksnmize an vakm
olan difsr zalaksinm ads nadie?

a) Anten

b) Siyzh Géz
e) Andromeda
d) Ciice Karina

Sorn21) Iperisinde Galaksilerd, vildizlann,
meteorlanm, kanvruklu vildizlatm v Dinya’mn da
bulumduzn vapva ne ad venliz?

a) Esren
b)) Uszay

c.) KaraDehk
d) Buhtn

Sornll) Evren ile ilzili gsag—adakilerdan hanzis
dofrudur?
a) Sirekli gamizlevecsk salilde haralket
b) Bogliktan alnsmaktadir.
c.) Bivik ve harekatsizdir,
d) Siirekli daralaczls sekilds haraket
Talimdadir
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