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Abstract

Key Words

STEM (Science, Technology, Engineering and Mathematics) is an educational
approach that aims to bring together different disciplines and use the knowledge
and skills related to these disciplines to solve the problems encountered in daily
life. STEM education supports skills such as creativity, critical thinking,
communication skills, problem-solving ability, which we count as important skills
for the century we are in. The aim of this study is to determine the effect of STEM-
based astronomy activities on astronomy and STEM attitudes of secondary school
students. In the study, one group pretest-posttest design was used from
experimental designs. In the study, astronomy and STEM attitude scales were
applied as pretests to 7th grade students studying at a rural school. The study
group consisted of a total of 18 participants, 8 girls and 10 boys, who were
determined by convenience sampling method. In the research, which lasted for 4
weeks, preliminary activities were carried out to prepare students for the process
before moving on to STEM activities prepared for astronomy subjects. After the
preliminary activities, STEM activities related to astronomy subjects were
implemented and at the end of the implementation, STEM and astronomy attitude
scales were applied to the students again. For STEM activities, knowledge-based
life problems were presented to the students, and the students put forward their
original ideas about producing solutions to the problem and designing appropriate
products. According to the results of the analysis, although there was a positive
increase between the STEM attitude scale pretest and post-test scores of the
students, there was no statistical difference in their attitudes towards STEM
(p>.05). According to the pretest-posttest scores of the astronomy attitude scale,
a statistically significant difference was found (p<.05). According to the results of
this research, astronomy activities prepared with STEM-based activities have been
effective in developing students’ attitude to astronomy.
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Introduction

Howard Gardner, the founder of the theory of multiple intelligences, who argued that
intelligence consists of various dimensions rather than being a single and dominant character, further
argued that it is inevitable to change our current understanding of education with the emergence of new
technologies. Gardner said that our children should be equipped with the knowledge and skills to do the
jobs that machines cannot do and emphasized that the devices that produce their own energy and make
the production they need will not leave work to do to people who have grown up with the educational
paradigm of the last 200 years (Gardner, 2004). In this context, the education of generations that adapt
to today’s changing and developing conditions should focus not only on acquiring knowledge but also
on using the acquired knowledge effectively during the solution of the problem they encounter. On the
other hand, it is inevitable that the economic development and welfare levels of the nations that keep up
with the change of the educational paradigm will increase. The change, transformation and arrangement
of new formations in educational sciences to help acquire 21st century skills are related to the need for
these skills of the generations of our time. Since the 21st century skills such as critical thinking,
collaborating, and leading by making an impact, entrepreneurship and being proactive are regarded as
elements universal literacy, the generations that have acquired these skills will be able to shape the future
of the world.

It is clearly seen that the traditional education approach’s contribution to individuals is limited
in gaining universal literacy and acquiring 21st century skills. This situation has led to reforms in
educational approaches. Radical changes in the understanding of education have been reflected in the
curriculum and therefore, in the teaching methods. Child-centered approaches were preferred to lesson
processing methods in which the child’s nature, capacity and interest are eliminated, and have become
widespread. The STEM education approach has emerged as a contemporary educational approach as a
result of the need for individuals who can produce and use knowledge.

STEM education is an educational approach that provides individuals with knowledge and skills
by linking the disciplines in it. It has been determined that this approach, which is found to be especially
pertinent as a contemporary educational approach for science education classes, increases the interest
and motivation of students towards science courses (Yamak, 2014). When we look at the studies carried
out in the field of STEM education, which is included in the curriculum of many countries in the world,
it is observed that there is a very new field of study and application in our country (Poyraz, 2018). With
the spread of STEM education in Tiirkiye, academic studies in this field have increased with the projects,
activities and laboratories established.

Giulhan and Sahin (2016) investigated the effect of the integration of science, technology,
engineering and mathematics disciplines on the interests, perceptions, and attitudes of 5th grade students
towards STEM fields, and as a result of the research, it was found that the students in the experimental
group where STEM activities were applied developed positive attitudes towards these areas. Akgilindiiz
and Ozgelik (2017), in their study with students with superior/special abilities, concluded that out-of-
school STEM education provided 21st century skills to students in this group and that there was an
increase in students' professional orientation towards STEM fields at the end of the activities. Avan,
Giilgiin, Yilmaz, Doganay (2017), in their study in which they examined out-of-school learning
environments in STEM education, found that the STEM activities applied changed the students’ level
of using scientific process skills, critical thinking and problem-solving skills, and their interest in
astronomy.

In their study, Kiriktas and Sahin (2019) examined the career interests and attitudes of high
school students towards STEM fields in terms of gender and academic success levels in STEM courses,
and after the research, it was seen that the career interest of female students studying in high schools
was higher than male students, while it was seen that students' interest in these fields decreased as
academic success increased. Bircan and Koksal (2020) applied the STEM attitude scale to the students
studying at the Science and Art Centers and found that the STEM attitude scores were at a positive level
when they interpreted the data obtained from the scale. It is also one of the findings obtained in the study
that STEM attitude scores do not show a significant difference between the genders.
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The results of the literature study have shown us that the subject of STEM education has been
studied intensively in recent years and has become increasingly popular. The sample groups for the
studies were generally science teacher candidates, secondary and pre-school students, and academicians.
It has been determined that STEM education activities have a positive effect on students’ interests and
attitudes towards this field. In addition, in the studies conducted with teacher candidates and
academicians, it has been stated that there are deficiencies in theoretical and practical training for STEM
education during the training process of teachers. On the other hand, it is one of the findings obtained
as a result of the literature review that STEM activities with secondary school students are relatively
rare in terms of astronomy. STEM education, which is an approach that was put forward under the
influence of this race in the 1950s and 60s, when the space race started, is closely related to the field of
astronomy (Wissehr, Concannon & Barrow, 2011). It has been statistically determined that STEM
education increases professional interests in this field (Alici, 2018). From this point of view, it can be
deduced that supporting astronomy subject gains with STEM education activities can increase students’
interest in STEM professions such as physics engineering, aerospace engineering, and astronaut.

Within the specific objectives of the science curriculum, to provide basic information about
astronomy, biology, physics, chemistry, earth and environmental sciences, and science and engineering
applications, and to use scientific process skills and scientific research approach in the process of
understanding the relationship between nature and human-environment. and producing solutions to the
problems encountered in these areas (Ministry of National Education [MoNE], 2018). Astronomy
subjects, which are included in the earth and universe subject area of the science course curriculum,
have taken their place at every level and students are expected to acquire knowledge and skills in this
direction. As mentioned in the curriculum, astronomy is indispensable for science literacy. Astronomy
subjects are available at all 3rd ,4th ,5th ,6th ,7th, and 8th grade levels in the curriculum. The first unit
of each grade level directly or indirectly consists of astronomy subjects. On the other hand, while the
subject area of "Earth and Universe", which includes astronomy subjects, was the place in 2013, it was
seen that it was first in the 2018 curriculum (Deveci, 2018). This shows that astronomy education has
been given more importance by the Ministry of National Education in recent years.

“Let's Get to Know Our Planet” unit in the 3rd grade science course, “The Earth’s Crust and the
Movements of Our Earth” in the 4th grade science course, and the “Sun, Earth and the Moon” unit in
the 5th grade science course unit, the “Solar System and Eclipses” unit in the 6th grade science course,
the “Solar System and Beyond” unit in the 7th grade science course are direct astronomy subjects in the
curriculum. The “Seasons and Climate” unit, which is available at the 8th grade level, can be indirectly
counted as one of the subjects of astronomy. The existence of astronomy subjects in a total of 32 learning
outcomes is an indication that this branch of science cannot be considered separately from the science
course (MoNE, 2018). The extensive inclusion of astronomy subjects in the science curriculum has led
course teachers and academics studying in this field to seek appropriate methods and techniques in terms
of retention in astronomy achievements. STEM applications in the field of astronomy are frequently
encountered all over the world from pre-school to high school age, and these applications are also the
subject of academic research.

In the study conducted by Styliani, Dratsiou, Panagiotis and Panagiotis (2020), it was assumed
that the learning and success of students in this field will be strengthened by enriching with technology
integration in STEM disciplines. In the study, first, the students were informed about the subject of the
lesson, then an easy-to-apply technological solution was put forward by the teacher, which would enable
the subject to be explored creatively, and then the students were expected to produce creative content
about the lesson on their own. According to the qualitative findings of the study, the participants
welcomed the course topics with enthusiasm and remained engaged in the process. In addition, it has
been determined that education enriched with technology leads to successful educational experiences.
Kalkan (2018) conducted a trip to Erciyes University Astronomy and Space Sciences department with
24 2nd grade students in order to introduce STEM education and career interest in this field to children
in early childhood with field trips. Glingen (2019) argued that camps with STEM education approach
could be a solution to the problems encountered in astronomy and space science education, and in this
context, he created alternative teaching environments for teachers, students and individuals interested in
astronomy, and supported these environments with the website they prepared on the Internet. The
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researcher observed that the activities carried out within the scope of these camps prevented students
from misconceptions and had a positive effect on their understanding of the concepts of astronomy and
space sciences. Okulu (2019), at the end of the study on the development and support of astronomy-
based STEM education activities during the education of gifted individuals and teacher candidates,
astronomy activities support the science and art center students and science teacher candidates’
astronomy knowledge, attitudes and interests towards STEM fields and that observed that it contributes
to the permanence of knowledge, attitudes and interests.

Bampasidis, Galani and Koutromanos (2019) investigated the achievements of high school
students by participating in a study simulating the Astro Pi competition organized by the European Space
Agency. In this context, students were expected to develop a software that would detect the possible
effects of the sun on the interior of the International Space Station. The teachers who guided the students
throughout the project reported that the students approached the project with enthusiasm, and also stated
that the project significantly increased the students’ interest in astronomy. The coordinators of the study
also stated that the project made the students familiar with scientific knowledge and experiment
processes, improved the quality of teaching and resources, had a multidisciplinary content in accordance
with the STEM understanding, and developed the skills of students such as teamwork, communication,
and presentation.

In his study, Danaia (2006) examined the effect of an astronomy education program, which
includes the use of a telescope that can be controlled remotely over the Internet and applied in 30
secondary school schools in different regions of Australia, on students’ science perceptions and general
knowledge outputs. For this study, qualitative pre-test and post-test tools were developed to measure
student attitudes and perceptions before, during and after the program. According to the results obtained
from the analysis of the tests, the program implemented had a significant positive effect on both the
perception of astronomy and the level of knowledge about astronomy-related subjects. However, the
level of effect was not found to be equal between schools. The researcher stated that this difference may
be due to variables such as how the program was initially introduced to students and students' access to
technological equipment.

When the relevant literature is examined, it has been determined that astronomy-based STEM
education applications can be increased, and it is foreseen that a study to be carried out in this direction
will contribute to the literature. The fact that it is the only study that measures the attitude of STEM-
based activities towards the field of astronomy among other studies on astronomy education published
in Turkiye has revealed the originality of the research. In this context, it is aimed that the activities
prepared with the STEM approach in this study improve students’ attitudes towards astronomy and
STEM fields, develop solutions to problems related to astronomy and apply the solution. In line with
the acquired purpose, the sub-problems of the study are listed as follows:

1. Is there a significant difference between the pre-test and post-test results of the students who
experienced Astronomy-Based STEM Activities in the “Attitude Towards STEM” scale
before and after participating in STEM applications?

2. Is there a significant difference between the pre-test and post-test results of the students who
experienced Astronomy-Based STEM Activities in the "Attitude towards Astronomy" scale
before and after participating in STEM applications?

Method

In the research, one-group pre-test-post-test design, one of the experimental designs, was used.
In this design, the effect of the process on the group is tested with a study on a group. Unlike one group
post-test model, in this model, the group is administered both before and after the procedure
(Biiytikoztiirk, 2013). During the research process, the STEM Attitude Scale and the Astronomy Attitude
Scale were applied to the students twice, at the beginning and at the end of the study. During the
application, the students filled out the knowledge acquisition diaries, activity diaries and the product
development diaries, so that their activities were carried out more systematically and in a planned
manner. According to the pretest-posttest results obtained from the application, the sub-problems of the
research were evaluated. The students were not informed about the details of the research before the
application. Thus, it is aimed that the research results do not affect the student performance and the
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research results. A four-week break between the pre-test and post-test was given to prevent students
from becoming familiar with the test questions.

The Study Group

The study group of the research consists of 7th grade students studying at a Secondary School
affiliated to the Midyat District Directorate of National Education in the Fall semester of the 2019-2020
Academic Year. The group consists of 8 girls and 10 boys. The parents of the students constituting the
study group are primary school graduates and the number of siblings is 4 or more. The study group was
selected by convenient sampling method. Convenient sampling method may be preferred in cases where
it is difficult to select the study group with random or systematic non-random techniques (Fraenkel et
al., 2012). This method is economical and fast. It is easier for the researcher to access the sample than
other sample selection methods. Considering the general demographic characteristics of the students in
the study group, it can be said that they are from the families with low socio-economic status in general.
In addition, it can be said that students’ reading and reading comprehension skills are weak.

Students in the study group are subject to the Science Curriculum prepared by the Ministry of
National Education. The age group of students, secondary school level is one of the most appropriate
age levels for developing interests and attitudes towards STEM fields and making professional
orientation in this direction (George, Stevenson, Thomason & Beane, 1992). The applications for the
students took place in the classroom environment during the class hours. Before starting the research,
the students and parents who will participate in the research were informed about the research and the
"Voluntary Participation Form™ was filled. The applications were conducted by the researcher himself.
The researcher was responsible for all the processes related to the courses for 4 weeks.

Data Collection Tool

In this study, the "STEM Attitude Scale" developed by Lin and Williams in 2015 and adapted
to Turkish by Haciomeroglu and Bulut in 2016 for validity and reliability studies was applied to
determine students’ attitudes towards STEM. The scale is a 37-item and 5-factor Likert-type scale
consisting of Science, Mathematics, Engineering and 21st Century Skills sections. 7 points were
determined in the evaluation of the answers given by the students regarding the scale. These points were
used as strongly disagree, disagree, partially disagree, undecided, partially agree, agree and strongly
agree. The scale was applied both at the beginning and at the end of the process. The reliability of this
scale, which was adapted into Turkish, was calculated as .94 (Haciomeroglu & Bulut, 2016).

The “Astronomy Attitude Scale” was used to determine students’ attitudes towards astronomy.
The scale indicates 10 negative, 5 positive statements and 15 judgments in a five-point Likert type. Each
item is numbered from 1 to 5, from negative to positive attitudes of students towards astronomy. They
are 1; strongly disagree, 2; disagree, 3; undecided, 4; agree, 5; | strongly agree. The astronomy scale
was 75 points in total. It was developed by Zeilik, Schau and Mattern (1999) and adapted into Turkish
by Bilici, Armagan, Cakir, and Yuruk (2012). In the study, the coefficients of the internal consistency
and sub-factors of the scale were determined. The reliability coefficient was found as a=.80. Considering
the reliability coefficient, since this value is well above .70, it was decided that the measurement tool
had sufficient reliability and was used to collect data (Biiylikoztiirk, 2011). When the reliability levels
of the sub-factors were examined, it was determined that the sub-factors were quite reliable (0=.71 and
a=.77) (Alpar, 2003)

Research Plan and Implementation Steps

In the study, which was carried out as a group study, the data collection tools “STEM Attitude
Scale” and “Astronomy Attitude Scale” were applied to the 7th grade students at the beginning of the
process. Students were given forty minutes to complete the scales. The scales were applied in the
classroom. After the scales were collected, the experimental applications part of the research started.
Before the activities, the students were informed by the researcher about the basic features of the planets
and their satellites in the Solar System, their sizes and distances to be compared with each other by
scaling, and about other small celestial bodies in the Solar System (dwarf planets, meteorites, asteroids,
comets, etc.). Before moving on to STEM-based activities, several preliminary activities were carried
out to motivate students, engage them in astronomy subjects and attract their attention. As a result of the
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preliminary astronomy activities carried out before the implementation of the activities prepared with
the STEM education approach, the students became aware of what task they could undertake in the other
activities in the group, and it was observed that the students were motivated for other activities.

In the experimental applications part of the study, after the preliminary activities, the STEM-
based activities part started. In this part of the study, theoretical information was given to the students
and videos related to the subject were watched. Afterwards, the students were presented with scenarios,
and they were asked to consider the information they learned in astronomy lessons while solving the
current problem in the given scenario. Students were asked to choose a profession and a task for each
group. The groups were asked to do research to find a solution to the problem, to fill in the knowledge
acquisition diaries, and after the necessary information was gathered, they were asked to create their
products by making a group discussion, using the materials provided and considering the limitations.
Afterwards, the product development diaries were distributed to the students, and the students were
provided to draw the product they designed, test it in the process and report it. The materials were
distributed to the groups by the researcher, and under the supervision of the researcher, the groups were
enabled to design products using STEM disciplines. Student Activity Diaries were distributed to the
students at the end of the activity and students were asked to fill them in individually. Thus, STEM-
based activities finished. After four weeks, “Astronomy Attitude Scale” and “STEM Attitude Scale”
were applied to the study group and the application process of the study was completed.

Analysis of Data

In order to determine whether parametric tests or non-parametric tests will be used in the
analysis of the data, the normality of the data was checked. While analyzing the normality of the data,
“Kolmogorov-Smirnov” and “Shapiro-Wilk” test values are examined. It is appropriate to use the
“Shapiro-Wilk” test if the number of data used in these tests is 50 or less, and the “Kolmogorov-
Smirnov” test if the number of data is 50 or more (Biiyiikoztiirk, 2018). Since the study group of this
study was less than 50 people, the homogeneity of the data was examined according to the results of the
“Shapiro-Wilk” test. According to the results obtained, non-parametric tests were used within the scope
of the study. The difference between the total score of the astronomy scale and the sub-dimension scores
of the STEM scale and the pre-test and post-test means of the total scores were determined with the
Wilcoxon Signed-Rank Test. W-statistics are used to estimate the normal distribution for dependent
measures (paired samples) in large groups of more than 10. W-statistics is a non-parametric alternative
to the t-test, and multivariate normality conditions are not required in this method. In the study, the limit
of statistical significance was accepted as p<0.05. All statistical analyzes were performed using the
SPSS package program.

Results

In this section, the findings of the statistical analysis of the sub-problems put forward for the
purpose of the research are given and interpreted in the form of tables. This way is more reader-friendly.

Table 1. Pretest-posttest scores of the participants’ attitude towards STEM scale

N Mean j;i?;?gi Median ~ Minimum Maximum
STEM Math pre-test 18 29.78 7.62 30.00 16.00 40.00
STEM Math post-test 18 30.72 4.85 29.00 25.00 40.00
STEM Science pre-test 18 35.72 8.33 36.50 14.00 45.00
STEM Science post-test 18 39.39 5.27 40.50 25.00 45.00
STEM Engineering pre-test 18 33.06 8.63 33.50 13.00 45.00
STEM Engineering post-test 18 38.06 4.56 37.50 29.00 45.00
STEM 21st Century Skills pre-test 18 44.17 9.18 45.50 19.00 55.00
STEM 21st Century Skills post-test 18 47.17 6.16 47.50 28.00 55.00
STEM total pre-test 18 133.89 27.82 139.00 50.00 167.00
STEM total post-test 18 147.78 16.18 150.50 106.00 171.00
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To give the answer to the sub-problem “Is there a significant difference between the pre-test and
post-test results of the students who experienced Astronomy-Based STEM Activities in the “Attitude
Towards STEM” scale before and after participating in STEM applications?”, Attitude towards STEM
scale was applied at the end of the activities and the data were given in the Table 3. The mean, standard
deviation, minimum and maximum values of the total scores taken from the scale of attitude to the
disciplines of the students are included.

The Wilcoxon Signed-Rank Test results, which were conducted to determine whether the
attitudes of the students in the study group regarding Science, Mathematics, Engineering and 21st
century skills disciplines show a statistically significant difference before and after participating in
STEM-based astronomy activities are given in Table 2. According to the results obtained from the test,
the p value calculated for the mathematics discipline is 0.48, d for the science discipline is 0.15, for the
engineering discipline is 0.05, and for the 21st century skills is 0.36. If the p value found in a test result
is less than 0.05, it means that there is a significant difference in the comparison result. Statistical
analysis at the end of the study showed that there was no significant difference between the pre-test and
post-test in STEM fields. The significance trend (borderline significance) can be interpreted for the p
value calculated for the engineering discipline (Kul, 2014).

Table 2. The Wilcoxon Signed-Rank test results of secondary school students’ attitude towards STEM scale
pretest and post-test scores

Rank

Rank total z p
average
Negative Ranks 9 7.72 69.50
. ) Positive Ranks 9 11.28 101.50
STEM Mathematics Field -0.69 0.48
Equal 0
Total 18
Negative Ranks 4 8.75 35.00
Positive Ranks 11 7.73 85.00
STEM Science Field -1.42 0.15
Equal 3
Total 18
Negative Ranks 4 8.88 35.50
o Positive Ranks 13 9.04 117.50
STEM Engineering Field -1.94 0.05
Equal 1
Total 18
Negative Ranks 7 7.21 50.50
ille  Positive Ranks 9 9.50 85.50
STEM 21st Century Skills -0.90 0.36
Field Equal 2
Total 18
Negative Ranks 6 8.08 48.50
Positive Ranks 12 10.21 122.50
STEM Total -1.61 0.10
Equal 0
Total 18

*p <.05

To give the answer to the sub-problem “Is there a significant difference between the pre-test and
post-test results of the students who experienced Astronomy-Based STEM Activities in the "Attitude
towards Astronomy" scale before and after participating in STEM applications?”, the Astronomy
Attitude Scale was applied at the end of the activities and the data were results in the Table 3 and Table
4,
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Table 3. The participants’ pre-test post-test scores of astronomy attitude scale
Standard

N Mean - Median  Minimum Maximum
deviation
Astronomy pre-Test 18 66.06 13.27 67.50 43.00 87.00
Astronomy post-Test 18 78.17 8.97 80.50 53.00 89.00

The findings obtained as a result of the Wilcoxon Signed-Rank Test are given in Table 4. When
the table was examined, the obtained p value was found to be 0.02. A statistically significant increase
was observed in the mean score of the astronomy scale before and after implementation. After showing
the statistically significant significance with the P value, whether the difference between the two test
results was significant or not was examined by effect size analysis. The Cohen d value was taken into
account in the calculation of the effect size. In the calculation, the d value was found to be 1.06. If this
value is 0.80 and above, it is considered a big effect and expresses the strength of the relationship
between the variables. With the effect size analysis, it was once again determined that the difference in
score values on the astronomy attitude scale was not accidental and could be attributed to STEM
education.

Table 4. Wilcoxon Signed-Ranks Test results of secondary school students’ astronomy attitude scale scores after
pre-test and post-test

Rank Rank
N average total z P
Negative Ranks 6 5.33 32.00
Positive Rank 12 11.58 139.00
Astronomy E:?a:ve anks 0 -2.33 0.02*
Total 18

Discussion, Conclusion and Recommendations

The history of astronomy began when human began to wonder, dream and think, and has
continued to exist from primitive times to the present day. The subjects of interest of the science of
astronomy have always been interesting for humanity, and the interest of humanity has always continued
to develop in the end. It is also associated with other disciplines such as astronomy, mathematics,
engineering, technology, which help us to better understand the functioning of the Earth and the
universe. The accumulation of many technologies, coding, knowledge, and skills developed for
astronomy and space exploration has fed and even formed the basis of other fields in most developed
countries. For example, fields such as medicine, industry, communication, energy, defense industry are
among the fields that have developed thanks to the developments in astronomy and space research
(Aslan, 2020).

The fact that astronomy science is so important has led to the need for astronomy education to
be included in the curriculum, and in this direction, astronomy science has found its place in national
and international education programs. When the TUBITAK (The Scientific and Technological Research
Council of Tirkiye) 2018-2022 strategic plan is examined in our country, it is emphasized that projects
for the rapid development and promotion of astronomy, space sciences and aviation technologies should
be supported. The Ministry of National Education has increased the number of achievements related to
astronomy in the curriculum by becoming the units related to astronomy and space sciences bearing the
subject name "Earth and Universe" in the Science Curriculum into the first units of the science course.
It is known that questioning-based, activity-based or applied teaching and learning activities are more
effective in terms of providing students with the subjects in the curriculum in contrast to traditional
methods. STEM education, which is one of the educational approaches that is increasing in popularity
today and actively involving students in the learning process, is one of the methods used to make
astronomy education meaningful.

The main purpose of this study is to determine the effect of astronomy-based STEM activities
on students’ attitudes towards astronomy and STEM. For this purpose, knowledge-based life problems
related to the learning outcome of “Students will be able to describe the causes of space pollution and
determines the possible consequences that this pollution may cause.” In “Solar System and Beyond”



Journal of Education, Theory and Practical Research 2023, Vol 9, Issue 1, 1-13 Sevilay YUZGEC, Funda OKUSLUK

unit and STEM-based activities related to these achievements were applied. In order to test the
effectiveness of the activities, attitude scales were applied to the students before and after the process,
and during the activity process, the students were asked to fill out the knowledge acquisition diaries, the
product development diaries and student diaries. Students used their own creativity to put forward
solutions and products in the face of a given problem and at the end of the process, original products
produced by STEM-based activities were revealed.

In the research, “Attitude Scale Towards STEM” was applied to the students before the activity
and thus the students' prior knowledge against STEM disciplines was checked. Later, STEM activities
prepared in relation to astronomy subjects were carried out by the students. While the activities were
carried out, the students were expected to find solutions to the knowledge-based life problem given and
to create their designs in this direction. At the end of the activities, the Attitude Scale towards STEM
was re-applied to the students and subjected to statistical analysis together with the test at the beginning
of the research.

When the findings obtained as a result of the study were examined, although there was a
significant difference between the pretest and posttest score means in favor of the post-tests, there was
no statistically significant difference in the attitudes of the students towards STEM. For the difference
between pre-test and post-test in the field of Engineering from STEM disciplines, it was interpreted as
a statistically significant trend. In their study, Selvi and Yildirim (2017) found that there was no
difference between the STEM attitude scale post-test scores of the group subject to the research. The
reason why there is no significant difference between students’ STEM attitude scores may be that the
students’ academic achievement levels in science and mathematics courses are moderate. In previous
studies, it has been revealed that the attitudes of students with high academic success in mathematics
course towards this course are also at a high level (Kalin, 2010; Kutluca, 2017; Sezgin, 2013 as cited in
Tabuk, 2019). Bas and Sentiirk (2016) revealed that there is a significant relationship between students’
science attitudes and academic achievements in science courses. In the studies conducted with especially
talented children studying in Science and Art Centers, it was seen that these students' academic success
in Science and Mathematics fields was high and their attitudes towards STEM were also at a high level
(Bircan and Koksal 2020; Yazar, 2019).

The data obtained as a result of the Astronomy Attitude Scale applied to the students at the
beginning and end of the activity were interpreted as a result of statistical analyzes and a significant
difference was determined between the pretest and posttest scores. The activities positively increased
the students’ attitudes towards astronomy. The statistically significant change in the Astronomy Attitude
Section is in line with expectations. The activities were carried out with limited time and facilities and
were limited to the field of astronomy in accordance with the purpose of the study. Therefore, it can be
said that similar activities should be multiplied in order to identify a significant change in other attitude
scales. However, activities focusing on the field of subordinate astronomy quickly had a positive effect
in the study group and a statistically significant and positive change was observed in the group’s attitude
towards astronomy. At the same time, in astronomy courses taught through presentation, students
thought of astronomy as a field that they could never learn and experienced that space was not actually
a difficult area to access with the concrete products they produced as a result of the activities. In previous
studies, the attitude of astronomy has been measured by different activities. It has been seen that
authentic learning activities have a great impact on students’ attitudes towards astronomy (Arslan et al.,
2020). In another study, it was seen that the method of learning by doing and experiencing increased the
attitude of astronomy in 5th grade students (Doga¢ and Gok, 2020). Tascan (2019) found that science
activities developed on astronomy had a positive effect on the spatial skills and academic achievements
of 5th grade students. Giingen (2019) stated that STEM activities prepared with astronomy and space
sciences-based applications, together with their implementation in astronomy camps and workshops,
encourage individuals to develop innovative ideas for astronomy. Considering the results, our
recommendations to obtained from researchers who want to conduct studies on the research subject are
as follows;

e The study was limited to the 7th grade Science “Solar System and Beyond” unit. Taking into
account the data obtained as a result of the study, STEM lesson plans for other astronomy
subjects can be prepared and applied to improve students’ attitudes towards astronomy.
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e The number of the study group remained limited, so the study group could not be divided into
experimental and control groups. The sample size may be increased in future studies.

o While designing STEM activities, considering that the living space of the students is a village
and that the study is carried out in a village school without a laboratory, the students are expected
to carry out the activities with easy-to-reach materials. Researchers can use coding and robotics
for STEM-based activities to implement.

e The inclusion of an academician, astronomer or aerospace engineer specialized in astronomy in
the research environment can make the process more interesting and enjoyable for students.

e The researcher can expand the scope of the study by adding a descriptive analysis dimension to
the study by using the statements in the student activity journals to be filled out by the students
in the study.
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STEM Temelli Astronomi Etkinliklerinin Ortaokul Ogrencilerinin STEM

ve Astronomi Tutumlarina Etkisi!

Sevilay YUZGEC?, Funda OKUSLUK3

Oz

Anahtar Kelimeler

STEM [Fen (Science), Teknoloji (Technology), Miihendislik (Engineering) ve
Matematik (Mathematics)], farkli disiplinleri bir araya getirerek bu disiplinlerle
ilgili bilgi ve becerileri, giinliik hayatta karsilagilan problemleri ¢6zmek igin
kullanmay1 amaglayan bir egitim yaklasimidir.  STEM egitimi, i¢inde
bulundugumuz yiizyil i¢in 6nemli beceriler olarak saydigimiz yaraticilik,
elestirisel diisiinme, iletisim becerileri, problem ¢ozebilme kabiliyeti gibi
becerileri destekler niteliktedir. Bu ¢alismanin amaci STEM temelli astronomi
etkinliklerinin, ortaokul &grencilerinin astronomi ve STEM tutumuna etkisini
belirlemektir. Arastirmada deneysel desenlerden tek gruplu 6n test- son test deseni
kullanilmistir. Calismada bir kdy okulunda 6grenim goren 7. sinif 6grencilerine
astronomi ve STEM tutum 6lgekleri 6n test olarak uygulanmistir. Calisma grubu
uygun ornekleme yontemi ile belirlenen 8 kiz ve 10 erkek olmak iizere toplam 18
katilimcidan olusmaktadir. 4 hafta boyunca siiren arastirmada astronomi
konulariyla hazirlanan STEM etkinliklerine gegmeden 6nce Ogrencileri siirece
hazirlamak i¢in 6n etkinlikler yapilmistir. Yapilan 6n etkinlerden sonra, astronomi
konularina iligkin STEM etkinlikleri yaptirilmis ve uygulama sonunda dgrencilere
yeniden STEM ve astronomi tutum 6lgekleri uygulanmistir. STEM etkinlikleri
icin 6grencilere bilgi temelli hayat problemleri sunulmus, probleme ¢6ziim iiretme
ve uygun iriin tasarlama konusunda 6grenciler kendi 6zgilin fikirlerini ortaya
koymustur. Analiz sonuglarina gore 6grencilerin STEM tutum &lgegi 6n test-son
test puanlart arasinda pozitif bir artis olmasina ragmen STEM’e yonelik
tutumlarinda istatistiki olarak bir fark bulunmamstir (p>.05). Astronomi tutum
Olgegi On test-son test puanlarina goére ise istatistiksel olarak anlamlh bir fark
bulunmustur (p<.05). Bu arastirma sonuglarina gére STEM temelli etkinliklerle
hazirlanan astronomi etkinlikleri 6grencilerin astronomi tutumunu gelistirmede
etkili olmustur.
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Giris

Zekayi tek ve baskin bir karakter olmaktan ziyade ¢esitli boyutlardan olustugunu savunan ¢oklu
zekd kuraminin yaraticisi Howard Gardner, yeni teknolojilerin ortaya c¢ikmasiyla mevcut egitim
anlayisimizin  degisiminin kaginilmaz oldugunu savunmustur. Cocuklarimizin makinelerimizin
yapamadigi isleri yapabilecek bilgi ve beceri ile donatilmasi gerektigini sdyleyen Gardner, kendi
enerjisini iireten, gerek duydugu tiretimi kendisi yapan cihazlarin son 200 yilin egitim paradigmasiyla
yetisen insanlara yapacak is birakmayacagini vurgulamisgtir (Gardner, 2004). Bu baglamda degisen ve
gelisen giiniimiiz sartlarina uyum saglayan nesillerin egitimi, salt bilgi edinme diizeyinde degil edindigi
bilgiyi karsilasti1 problemin ¢dziimii esnasinda etkin kullanabilme iizerine odaklanmalidir. Ote yandan
egitim paradigmasinin degisimine ayak uyduran uluslarin ekonomik kalkinmalari ve refah diizeylerinin
yiikselmesi kaginilmazdir. Egitim bilimlerindeki degisim, doniisiim ve yeni olusumlarin 21.yiizyil
becerilerinin edinilmesine yardimci olacak sekilde diizenlenmesi ¢agimiz nesillerinin bu becerilere
ihtiyag duymasiyla alakalidir. Elestirel diisiinme, is birligi yapma ve etki yaratarak onciiliikk etme,
girigkenlik ve girisimcilik olarak siralayabilecegimiz 21.ylizy1l becerileri bir ¢esit evrensel okuryazarlik
olarak kabul goriildiigiinden bu becerileri edinmis nesiller Diinya’nin gelecegine de yon verebilecektir.

Evrensel okuryazarligi kazandirmada ve 21.yiizyil becerilerinin edinmesinde klasik egitim
anlayiginin bireylere katkisinin sinirli oldugu agik bir sekilde goriilmektedir. Bu durum, egitim
anlayisinda reformlarin yasanmasina sebep olmustur. Egitim anlayisindaki koklii degisimler 6gretim
programlarina ve dolayisiyla 6gretim yontemlerine yansimistir. Artik cocugun dogasinin, kapasitesinin
ve ilgisinin bertaraf edildigi ders isleme yontemleri degil cocugun merkeze alindig ve aktif kilindigi
yaklagimlar yayginlagmistir. STEM egitimi yaklasimi, bilgiyi iiretebilen ve kullanabilen bireylere
ihtiya¢ duyulmasi sonucu ¢agdas bir egitim yaklasimi olarak ortaya ¢ikmistir.

STEM egitimi, icinde bulunan disiplinleri birbiriyle iliskilendirerek bireylere bilgi ve beceriyi
kazandiran bir egitim yaklasimidir. Ozellikle Fen Bilimleri dersi egitimi i¢in cagdas bir egitim
yaklagimi olarak 6n gorillen bu yaklasimin Ggrencilerin Fen Bilimleri dersine karsi ilgi ve
giidiilenmelerini arttirdig1 tespit edilmistir (Yamak, 2014). Diinya’da bircok iilkenin 6gretim
programlarina dahil ettigi STEM egitimi alaninda yapilan ¢aligmalara bakildiginda iilkemizde ¢ok yeni
bir calisma ve uygulama alani oldugu goézlenmistir (Poyraz, 2018). STEM egitiminin Tiirkiye’de
yayginlagmasiyla yapilan projeler, etkinlikler ve kurulan laboratuvarlarla birlikte bu alandaki akademik
caligmalar da artmustir.

Giilhan ve Sahin (2016), fen, teknoloji, miihendislik ve matematik disiplinlerinin
entegrasyonun, S.smif Ogrencilerinin STEM alanlarina yonelik ilgi, algi ve tutumlarma etkisini
aragtirmis, arastirma sonucunda STEM etkinliklerinin uygulandigi deney grubundaki 6grencilerin bu
alanlara kars1 olumlu tutum gelistirdigi tespit edilmistir. Akgiindiiz ve Ozgelik (2017), iistiin/6zel
yetenekli 6grencilerle yapmis oldugu c¢alismada okul disi yapilan STEM egitiminin bu gruptaki
ogrencilere 21.yy. becerileri kazandirdig1 ve 6grencilerin etkinlikler sonunda STEM alanlarma yonelik
meslek egilimlerinde de artis oldugu sonucuna varmistir. Avan, Giilgiin, Yilmaz, Doganay (2017),
STEM egitiminde okul dis1 6grenme ortamlarini inceledigi ¢alismada, uygulanan STEM etkinliklerinin
Ogrencilerde bilimsel siire¢ becerilerini kullanma diizeyini, elestirisel diisiinme ve problem ¢dzme
becerilerini ve astronomiye kars ilgilerini degistirdigini tespit etmislerdir.

Kiriktag ve Sahin (2019), ¢alismalarinda lise 6grencilerinin STEM alanlarina yonelik kariyer
ilgileri ve tutumlarinin cinsiyet ve STEM derslerindeki akademik basar1 diizeyleri agisindan incelemis,
aragtirma sonrasinda liselerde 6grenim goren kiz 6grencilerin STEM alanlarma yonelik kariyer ilgisinin
erkek dgrencilere gore daha yiiksek oldugu goriiliirken, akademik basar arttik¢a 6grencilerin bu alanlara
yonelik kariyer ilgilerinin azaldigr goriilmiistiir. Bircan ve Koksal (2020), Bilim ve Sanat
Merkezleri’nde 6grenim goren 6grencilere STEM tutum 6lgegi uygulamig, 6lgekten elde edilen verileri
yorumladiklarinda STEM tutum puanlarinin olumlu diizeyde oldugunu tespit etmislerdir. Arastirmada
STEM tutum puanlarmin cinsiyetler arasinda anlamli bir fark gostermedigi de elde edilen
bulgulardandir.

Yapilan literatiir ¢aligmasi sonuglar1 bize son yillarda STEM egitimi konusunun yogun olarak
calisildigini ve giderek popiilerlestigini géstermistir. Caligmalara drneklem gruplarini genel olarak fen
bilimleri 6gretmen adaylari, ortaokul ve okul 6ncesi 6grencileri, akademisyenler olusturmustur. STEM
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egitimi etkinliklerinin dgrencilerin bu alana yonelik ilgi ve tutumlarimi pozitif yonde etkiledigi tespit
edilmistir. Bunun yani sira gretmen adaylar1 ve akademisyenlerle yapilan caligsmalarda gretmenlerin
yetigsme slirecinde STEM egitimine yonelik teorik ve pratik egitim konusunda eksiklikler oldugu ifade
edilmistir. Diger yandan ortaokul 6grencileri ile yapilan STEM etkinlerinin astronomi yoniinden gorece
zayif kaldig literatiir taramasi sonucu elde edilen bulgulardan biridir. Temelde uzay yarisinin basladigi
1950 ve 60li yillarda bu yarigin etkisiyle ortaya atilan bir yaklasim olan STEM egitimi astronomi
alanyla yakindan iliskilidir (Wissehr, Concannon ve Barrow, 2011). STEM egitiminin, bu alanla
ilgili meslek ilgilerini arttirdigr istatistiksel olarak tespit edilmistir (Alici, 2018). Buradan yola
cikarak astronomi konu kazanimlarmmin STEM egitimi etkinlikleri ile desteklenmesi, 6grencilerin
STEM alani mesleklerinden fizik mithendisligi, uzay mithendisligi, astronotluk gibi alanlara olan ilgisini
de arttirabilecegi ¢ikarimi yapilabilir.

Fen Bilimleri Dersi Ogretim Programi’nin 6zel amaglari igerisinde astronomi, biyoloji, fizik,
kimya, yer ve ¢evre bilimleri ile fen ve miihendislik uygulamalar1 hakkinda temel bilgiler kazandirmak
ve doganin kesfedilmesi ve insan-¢evre arasindaki iligkinin anlasilmasi siirecinde, bilimsel siireg
becerileri ve bilimsel arastirma yaklasimini benimseyip bu alanlarda karsilagilan sorunlara ¢éziim
tretmek yer almaktadir (Milli Egitim Bakanligi, 2018). Fen Bilimleri dersi 6gretim programinin Diinya
ve Evren konu alaninda yer alan astronomi konular1 her kademede kendine yer edinmis ve 6grencilerin
bu ydnde bilgi ve beceri elde etmesi beklenilmistir. Ogretim programinda da deginildigi iizere fen
okuryazarlig1 igin astronomi bilimi vazgegilmezdir. Ogretim programinda yer alan 3.,4.,5.,6.,7. ve
8.s1nif diizeylerinin hepsinde astronomi konulari mevcuttur. Her siif diizeyinin ilk iinitesi dogrudan
veya dolayli olarak astronomi konularindan olusmaktadir. Ote yandan astronomi konularinin yer aldig1
“Diinya ve Evren’’ konu alan1 2013 yilinda en son verilmekteyken, 2018 6gretim programlarinda birinci
sirada islendigi goriilmiistiir (Deveci, 2018). Bu da gdstermektedir ki astronomi egitimi Milli Egitim
Bakanliginca son yillarda daha fazla 6nemsenmektedir.

3.s1n1f Fen Bilimleri dersinde yer alan *’Gezegenimizi Taniyalim’’ {initesi, 4.sinif Fen Bilimleri
dersinde yer alan “’Yer Kabugu ve Diinya’mizin Hareketleri’’ iinitesi, 5.sinif Fen Bilimleri dersinde yer
alan *’Giines, Diinya ve Ay’’ {linitesi, 6.sin1f Fen Bilimleri dersi igerisinde yer alan “’Giines Sistemi ve
Tutulmalar’” {initesi, 7.sin1f Fen Bilimleri dersi igerisinde yer alan *’Giines Sistemi ve Otesi’’ iiniteleri
program igerisindeki dogrudan astronomi konulardir. 8.simf diizeyinde mevcut olan ’Mevsimler ve
Iklim”* iinitesi ise dolayli olarak astronomi konularindan sayilabilir. Toplam 32 kazamim igerisinde
astronomi konularinin var olmasi bu bilim dalinin Fen Bilimleri dersinden ayr diisiiniilemeyeceginin
gostergesidir (MEB,2018). Astronomi konularinin Fen Bilimleri Dersi Ogretim Programi’nda genisce
yer almasi, ders 6gretmenlerinin ve alan akademisyenlerinin astronomi kazanimlarinin kalicilagtirilmast
bakimindan uygun yontem ve teknik arayisina yoneltmistir. Astronomi alaninda STEM uygulamalarina
tim diinyada okul 6ncesinden lise ¢agina kadar siklikla rastlanmakta ve bu uygulamalar akademik
arastirmalara da konu olmaktadir.

Styliani, Dratsiou, Panagiotis, ve Panagiotis (2020) tarafindan yapilan calismada STEM
disiplinlerinde teknoloji entegrasyonuyla zenginlestirilerek O6grencilerin bu alandaki &grenim ve
basarilarinin giiglendirilecegi 6n kabuliinden yola c¢ikilmig, bu baglamda ilkokul &grencilerinin
astronomi egitiminde dijital ve teknolojik araclarla gili¢lendirilmis bir egitim sonucunda elde edilen
¢iktilar raporlanmustir. Yapilan ¢aligmada dnce 6grenciler ilgili ders konusu hakkinda bilgilendirilmis,
daha sonra ogretmen tarafindan, konunun yaratict bir bigimde arastirilmasimi saglayacak kolay
uygulanabilir bir teknolojik ¢6ziim ortaya atilmis, daha sonra da 6grencilerden kendi baslarina ilgili ders
konusuyla ilgili yaratici icerik iiretmeleri beklenmistir. Calismanin nitel bulgularina gore katilimci
ogrenciler ders konularin1 heyecanla karsilamis ve siirece dahil olmuslardir. Ayrica teknolojiyle
zenginlestirilmis egitimin basarili egitsel tecriibelere yol agtigi tespit edilmistir. Kalkan (2018), alan
gezileriyle STEM egitimini ve bu alandaki kariyer ilgisini erken g¢ocukluk donemindeki ¢ocuklara
tamitmak amaciyla 2. simfa giden 24 &grenciyle Erciyes Universitesi Astronomi ve Uzay Bilimleri
boliimiine bir gezi diizenledigi ¢calismada 6grencilerin gezi-gbzlem yaptiklar: boliim ile ilgili kariyer
farkindalig1 olusturdugunu goézlemlemistir. Gilingen (2019), astronomi ve uzay bilimleri egitiminde
karsilasilan sorunlarla ilgili STEM egitimi yaklagimyla yapilms kamplarin ¢oziim olabilecegini
savunmus bu kapsamda dgretmenlere, 6grencilere ve astronomiye ilgi duyan bireylere yonelik alternatif
Ogretim ortamlar1 olusturmus ve internet ortaminda hazirladiklart web sitesiyle bu ortamlar
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desteklemistir. Arastirmaci, bu kamplar kapsaminda yapilan etkinliklerin Ogrencilerde kavram
yanilgilarini engelledigi, astronomi ve uzay bilimleri kavramlarini anlamalarina da olumlu etki sagladig:
gozlemlemistir. Okulu (2019), 6zel yetenekli bireyler ve 0gretmen adaylarimin egitimi esnasinda
astronomi temelli STEM egitimi etkinliklerinin gelistirilmesi ve desteklenmesini konu edindigi ¢caligma
sonunda, astronomi etkinliklerinin Bilim ve Sanat Merkezi 6grencilerinin ve Fen Bilgisi Ogretmen
adaylarinin astronomi bilgilerini, STEM alanlarina yonelik tutumlarini ve ilgilerini destekledigi ve bu
bilgi, tutum ve ilgilerin kaliciligina katki sagladigini gézlemlemistir.

Bampasidis, Galani, ve Koutromanos (2019) ise Avrupa Uzay Ajansi tarafindan organize edilen
Astro Pi yarigmasini simiile eden bir ¢aligmada lise diizeyindeki 6grencilerin bu tiir bir yarigmaya
katilmakla elde ettikleri kazanimlar1 arastirmiglardir. Bu kapsamda 6grencilerden Uluslararast Uzay
Istasyonu'nun i¢ kisminda giinsin yaratabilecegi olasi etkileri tespit edecek bir yazilim gelistirmeleri
beklenmistir. Proje boyunca 6grencilere rehberlik eden 6gretmenler, 6grencilerin projeye heves ve
heyecanla yaklastiklarini raporlamislar, ayrica projenin 6grencilerin astronomi konularina olan ilgilerini
belirgin derecede yiikselttigini ifade etmislerdir. Calismanin yiiriitiiciileri de projenin, 6grencilerin
bilimsel bilgi ve deney siireglerine asinalik kazandirdigini, 6gretim kalitesi ve kaynaklarim
gelistirdigini, STEM anlayisina uygun olarak multidisipliner igerige sahip oldugunu ve 6grencilerin
takim galigmasi, iletisim, sunum gibi becerilerini gelistirdigini ifade etmislerdir.

Danaia (20006) yiiriittiigii calismada internet {izerinden uzaktan kumanda edilebilen bir teleskop
kullanimini igeren ve Avustralya'nin farkli bolgelerinde ortaokul diizeyinde 30 okulda uygulanan bir
astronomi egitim programinin dgrencilerin bilim algilarina ve genel olarak bilgi ¢iktilarina olan etkisini
incelemistir. Bu inceleme i¢in 6grenci tutum ve algilarini program dncesi, esnast ve sonrasinda 6l¢mek
iizere nitel On test ve son test araglar1 gelistirilmistir. Testlerin analizinden elde edilen sonuglara goére
uygulanan programin Ogrencilerin hem astronomi algisinda hem de astronomi ile ilgili konular
hakkindaki bilgi diizeyinde belirgin bir olumlu etkisi olmustur. Ancak etkinin seviyesi okullar arasinda
esit bulunmamustir. Aragtirmaci, bu farkin, programin &grencilere baslangigta nasil tanitildigi ve
Ogrencilerin teknolojik ekipmanlara erigimi gibi degiskenlere bagl olabilecegini belirtmistir.

Igili literatiir incelendiginde astronomi temelli STEM egitimi uygulamalarinin arttirilabilecegi
tespit edilmis ve bu yonde yapilacak bir ¢aligmasinin literatiire katki saglayacagi on gorilmiistiir.
Tiirkiye’de yayinlanan diger astronomi egitimi konulu arastirmalar igerisinde STEM temelli
etkinliklerin astronomi alanina yonelik tutumunu 6l¢en tek calisma olmasi, aragtirmanin 6zgiinliigiinii
ortaya koymustur. Bu baglamda, yapilan ¢alismada STEM yaklasimi ile hazirlanan etkinliklerin
Ogrencilerin astronomiye ve STEM alanlarina yonelik tutumlarini gelistirmesi, astronomi konularina
dair problemlere ¢o6ziim yolu gelistirmesi ve ¢ozimii uygulamasi amaclanmistir. Edinilen amag
dogrultusunda ¢aligmanin alt problemleri asagidaki gibi siralanmisgtir:

1. Astronomi Temelli STEM Etkinlikleri uygulanan 6grencilerin STEM uygulamalarina
katilmadan once ve katildiktan sonra ’STEM’e Kars1 Tutum’’ dlgeginde aldiklar1 6n test
ve son test sonuglar1 arasinda anlamli bir fark var midir?

2. Astronomi Temelli STEM Etkinlikleri uygulanan 6grencilerin STEM uygulamalarina
katilmadan 6nce ve katildiktan sonra ’ Astronomiye Kars1 Tutum’’ 6l¢eginde aldiklar1 6n
test ve son test sonuglar1 arasinda anlamli bir fark var midir?

Yontem

Arastirmada deneysel desenlerden tek gruplu 6n test- son test deseni kullanilmistir. Bu desende
islemin grup lizerine etkisi tek grup lizerinde yapllan caligma ile test edilir. Tek grup son test modelinden
farkli olarak bu modelde gruba hem islem oncesi hem de islem sonrasi uygulama yapilir (Bitytkoztiirk,
2013). Arastirma siirecinde dgrencilere STEM Tutum Olgegi ve Astronomi Tutum Olgegi calismanin
baslangicinda ve bitiminde olmak iizere iki kez uygulanmistir. Uygulama esnasinda 6grenciler bilgi
edinme defterleri, ekinlik giinliikleri ve iiriin gelistirme defterlerini doldurmus bdylelikle etkinlikleri
daha sistematik ve planli yiriitilmistir. Uygulamadan elde edilen on test- son test sonuglarina gore
aragtirmanin alt problemleri degerlendirilmistir. Ogrencilere uygulama 6ncesinde arastirmanin detaylari
hakkinda bilgi verilmemistir. Boylelikle arastirma sonuglarinin dgrenci performansina arastirma
sonuglarii etkilememesi amaglanmistir. On test ve son test arasindaki dort haftalik ara 6grencilerin test
sorularina agina olmalarin1 engellemek amaciyla verilmistir.
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Arastirma Grubu

Aragtirmanin ¢alisma grubunu 2019-2020 Egitim-Ogretim Yilinin Giiz dsneminde Midyat ilce
Milli Egitim Midirligi’ne bagl bir Ortaokulda 6grenim goren 7. siif dgrencileri olusturmaktadir.
Grubu 8 kiz 10 erkek 6grenci olusturmaktadir. Calisma grubunu olusturan dgrencilerin anne ve babalari
ilkokul mezunu ve kardes sayilar1 4 ve 4’lin lizerindedir. Calisma grubu, uygun 6rnekleme yontemi ile
secilmigtir. Caligma grubunun rastgele veya sistematik rastgele olmayan tekniklerle se¢ilmesinin zor
oldugu durumlarda uygun 6rnekleme yontemi tercih edilebilir (Fraenkel ve digerleri, 2012). Bu yontem
ekonomik ve hizlidir. Aragtirmacinin 6rnekleme ulagsmasi diger 6rneklem segme yontemlerine gore daha
kolaydir. Calisma grubu icerisinde 6grencilerin genel demografik 6zelliklerine bakilacak olursa genel
olarak sosyo-ekonomik durumu diisiik seviyede ailelere mensup olduklart sdylenebilir. Ayrica
ogrencilerin Tiirk¢eyi okuma ve okudugunu anlama becerilerinin zayif oldugu da sdylenebilir.

Calisma grubundaki 6grenciler Milli Egitim Bakanlig1 tarafindan hazirlanan Fen Bilimleri Dersi
Ogretim Programi’na tabidir. Ogrencilerin yas grubu, ortaokul seviyesi STEM alanlarina yénelik ilgi ve
tutum gelistirme ve bu dogrultuda mesleki yonelimde bulunma i¢in en uygun yas seviyelerinden biridir
(George, Stevenson, Thomason ve Beane, 1992). Ogrenciler igin uygulamalar, hafta i¢i ders saatleri
icerisinde, sinif ortaminda gerceklesmistir. Arastirmaya baslamadan dnce arastirmaya katilacak olan
ogrenciler ve veliler arastirma hakkinda bilgilendirilmis ve “Goniillii Katilim Formu” doldurtulmustur.
Uygulamalar1 arastirmacinin kendisi gerceklestirmistir. 4 hafta boyunca dersler ile ilgili biitiin
siireclerden aragtirmaci sorumlu olmustur.

Veri Toplama Araci

Bu aragtirmada 6grencilerin STEM’e yonelik tutumlarmin belirlenmesi i¢in Lin ve Williams‘in
2015 yilinda gelistirdikleri, Haciomeroglu ve Bulut’un 2016 yilinda Tiirk¢e’ye uyarlayip gecerlilik ve
giivenirlik calismasim yaptizi  “STEM Tutum Olgegi” uygulanmistir. Olgek Fen, Matematik,
Miihendislik ve 21. Yiizyil Yetenekleri boliimlerinden olugsan 37 madde ve 5 faktorlii likert tipi dlgektir.
Olgege iliskin 6grencilerin vermis oldugu cevaplarin degerlendirilmesinde yedi aralik belirlenmistir. Bu
araliklar kesinlikle katilmiyorum, katilmiyorum, kismen katilmiyorum, kararsizim, kismen katiliyorum,
katiliyorum ve kesinlikle katiliyorum seklinde kullamilmistir. Olgek hem siirecin baginda hem de
sonunda uygulanmugtir. Tiirkge ’ye uyarlanan bu Olgegin gilivenirligi .94 olarak hesaplanmigtir
(Haciomeroglu ve Bulut, 2016).

Ogrencilerin astronomiye yonelik tutumlarmin belirlenmesi i¢in de “Astronomi Tutum Olgegi”
kullanilmistir. Olgek, besli likert tipinde 10 olumsuz, 5 olumlu ifade ile 15 yarg: belirtmektedir. Her bir
yargi kendi i¢inde, 6grencilerin astronomiye yonelik olumsuz tutumlarindan olumlu tutumlarina dogru
birden bese kadar numaralandirilmistir (1; kesinlikle katilmiyorum, 2; katilmiyorum, 3; kararsizim, 4;
katiliyorum, 5; kesinlikle katiliyorum).Uygulanan astronomi dl¢egi 75 puan tizerinden ele alinmustir.
Zeilik, Schau ve Mattern (1999) tarafindan gelistirip Bilici, Armagan, Cakir ve Yiiriik (2012) tarafindan
Tirkceye uyarlanmistir.  Yapilan c¢alismada o6lg¢egin i¢ tutarlik ve alt faktorlerin katsayilar
belirlenmistir. Glivenirlik katsayis1 0=.80 olarak bulunmustur. Gilivenirlik katsayis1 dikkate alindiginda
bu deger .70’in ¢ok iizerinde oldugu igin dlgme aracinin yeterli giivenirlige sahip olduguna karar
verilmistir ve veri toplamak {izere kullanmilmistir (Biiyiikoztiirk, 2011). Alt faktorlerin giivenirlik
diizeyleri incelendiginde de alt faktorlerin oldukca giivenilir oldugu (0=.71 ve o= .77) tespit edilmistir
(Alpar, 2003).

Arastirma Calisma Plani ve Uygulama Basamaklari

Grup calismasi seklinde yiiriitiilen ¢alismada 7.simif 6grencilerine veri toplama araglari olan
“STEM Tutum Olgegi’> ve “Astronomi Tutum Olgegi’’ siire¢ basinda uygulanmustir. Ogrencilere
olgekleri doldurmalar icin kirkar dakika siire verilmistir. Olgekler sinif ortaminda uygulanmistir.
Olgekler toplandiktan sonra arastirmanin deneysel uygulamalar kismina gegilmistir. Etkinliklerden 6nce
aragtirmaci tarafindan 6grencilere Giines Sistemi’ndeki gezegenlerin ve uydularinin temel 6zellikleri,
biiyiikliikleri ve uzakliklarimin 6l¢eklendirerek birbiriyle karsilastirilmasi ve Giines Sistemi’ndeki diger
kiigik gok cisimleri hakkinda (ciice gezegenler, goktaslari, asteroitler, kuyruklu yildizlar vb.)
bilgilendirmeler yapilmistir. STEM temelli etkinliklere gegilmeden Once Ogrencileri giidiilemek,
astronomi konularma 1sindirmak ve ilgilerini ¢gekmek i¢in bir takim 6n etkinlikler gerceklestirilmistir.
STEM egitimi yaklagimiyla hazirlanan etkinliklerin uygulanmasindan 6nce uygulanan 6n astronomi
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etkinlikleri sonuglarinda 6grenciler diger etkinliklerde grup igerisinde hangi gorevi iistlenebilecegi
bilincine varmis ve 6grencilerin diger etkinlikler icin giidiilendikleri gézlemlenmistir.

Calismanin deneysel uygulamalar1 kisminda 6n etkinliklerden sonra STEM temelli etkinlikler
kismina gegilmistir. Caligmanin bu kisminda aragtirma 6grencilere teorik bilgiler verilmis ve konu ile
ilgili videolar izletilmistir. Daha sonra dgrencilere senaryolar sunulmus, verilen senaryodaki mevcut
problem ¢oziiliirken astronomi derslerinde 6grendikleri bilgileri géz 6niinde bulundurmalari istenmistir.
Ogrencilerden her grup icin birer meslek ve gdrev se¢meleri istenmistir. Gruplarin probleme ¢dziim
iiretmek i¢in arastirma yapmalari, Bilgi Edinme Defterlerini doldurmalar1 ve konuya iliskin gereken
bilgiler toplandiktan sonra grup tartismasi yapilarak, verilen malzemeleri kullanarak ve sinirlandirmalari
dikkate alarak {iriinlerini olusturmalar1 istenmistir. Daha sonra 6grencilere Uriin Gelistirme Defteri
dagitilmis, 6grencilerin tasarladiklari iiriinii ¢izmeleri, siire¢ icerisinde test etmeleri, rapor tutmalari
saglanmistir. Malzemeler arastirmaci tarafindan gruplara dagitilmis ve arastirmaci gozetmenliginde
gruplarin STEM disiplinlerini kullanarak iiriin tasarlamalar1 saglanmistir. Ogrenci Etkinlik Giinliikleri
etkinlik sonunda 6grencilere dagitilmis ve 6grencilerden bireysel olarak doldurmalari istenmistir. STEM
temelli etkinlikler boylelikle sonlandirilmistir. Dort hafta sonra ¢alisma grubuna ’Astronomi Tutum
Olgegi” ve ’STEM’e Kars1 Tutum Olgegi’’ uygulanmis ve ¢alismanin uygulama siireci bitirilmistir.

Verilerin Analizi

Verilerin analizinde parametrik testlerin veya parametrik olmayan yani nonparametrik testlerin
kullanilip kullanilmayacagini belirleyebilmek adina, verilerin normalligi kontrol edilmistir. Verilerin
normalligi analiz edilirken “Kolmogorov-Smirnov” ve “Shapiro-Wilk” test degerleri incelenir. Bu
testlerde kullanilan verilerin sayis1 50 ve daha az ise “Shapiro- Wilk” testinin, verilerin sayis1 50 ve daha
fazla ise “Kolmogorov-Smirnov” testinin kullanilmasi uygundur (Biiyiikoztiirk, 2018). Bu ¢alismanin
calisma grubu 50 kisinin altinda olmasindan dolay1 verilerin homojenligine “Shapiro-Wilk” testi
sonuclarina gore bakilmistir. Elde edilen sonuglara gore, ¢aligma kapsaminda parametrik olmayan testler
kullanilmigtir. Astronomi Slgegi toplam skoru ve STEM 6lgeginin alt boyut skorlari ile total skorlarinin
on test ve son test ortalamalar1 arasindaki fark Wilcoxon Isaretli Sira Testi ile belirlenmistir. W-
istatistikleri 10’un iizerinde bilyiik gruplarda bagimli 6l¢iimlerde (pairedsamples) normal dagilimi
tahmin etmek icin kullanilir. W-istatistikleri t testinin parametrik olmayan alternatifidir ve bu yontemde
¢ok degiskenli normallik kosullarina gerek yoktur. Caligmada istatistiksel anlamlilik sinir1 p<.05 olarak
kabul edilmistir. Tiim istatistiksel analizler SPSS paket programi kullanilarak yapilmistir.

Bulgular

Bu boliimde, aragtirmanin amacina yonelik ortaya konulan alt problemlere ait istatistiksel
coziimlemeler neticesinde ele alinan bulgular tablolar seklinde verilmis ve yorumlanmistir. Bu sayede
okuyuculara kolaylik saglanmistir.

Tablo 1. Katilimeilarin STEM’e kars1 tutumu 6lgegi 6n test- son test puanlar
Standart

N  Aritmetik ortalama sapma Medyan Minimum Maksimum
STEM Matematik Alani 6n test 18 29,78 7,62 30,00 16,00 40,00
STEM Matematik Alani son test 18 30,72 4,85 29,00 25,00 40,00
STEM Fen Alani 0On test 18 35,72 8,33 36,50 14,00 45,00
STEM Fen Alani son test 18 39,39 5,27 40,50 25,00 45,00
STEM Miihendislik Alani 6n test 18 33,06 8,63 33,50 13,00 45,00
STEM Miihendislik Alani son test 18 38,06 4,56 37,50 29,00 45,00
STEM 21.yy Becerileri Alani 6n test 18 44,17 9,18 45,50 19,00 55,00
STEM 21.yy Becerileri son test 18 47,17 6,16 47,50 28,00 55,00
STEM toplam on test 18 133,89 27,82 139,00 50,00 167,00
STEM toplam son test 18 147,78 16,18 150,50 106,00 171,00

Astronomi  Temelli STEM Etkinlikleri uygulanan &grencilerin STEM uygulamalarina
katilmadan once ve katildiktan sonra ’STEM’e Karsi Tutum’’ 6lgeginde aldiklar 6n test ve son test
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sonuclar1 arasinda anlamli bir fark var midir?’’ alt problemine iliskin 6grencilere uygulanan STEM
Tutum Olgegi etkinlikler dncesinde ve etkinlikler sonunda uygulanmis ve veriler tablo haline
getirilmigtir. Tablo 3’de 6l¢ege ait Fen, Matematik, Miihendislik ve 21.yy. becerilerinin disiplinlerine
tutum Olgeginden alinan toplam puanlarin aritmetik ortalamalari, standart sapma, minimum ve
maksimum degerler yer almaktadir.

Calisma grubundaki 6grencilerin STEM temelli astronomi etkinliklerine katilmadan dnce ve
katildiktan sonra Fen, Matematik, Miihendislik ve 21.yy becerileri disiplinlerine ait tutumlarinin
istatistiksel olarak anlamli bir farklilik gosterip gostermedigine iliskin yapilan Wilcoxon Isaretli Siralar
Testi sonuglart Tablo 2’de verilmistir. Testten elde edilen sonuglara gére Matematik disiplini i¢in
hesaplanan p degeri 0.48, Fen disiplini i¢in hesaplanan p degeri 0.15, Miihendislik disiplini i¢in
hesaplanan p degeri 0.05, 21.yy becerileri i¢in hesaplanan p degeri ise 0.36’dir. Bir test sonucunda
bulunan p degeri 0.05'in altinda bir deger ise karsilagtirma sonucunda anlamli farklilik bulundugu
anlamina gelir. Arastirma sonuncunda yapilan istatistiki analiz STEM alanlarinda 6n test ve son test
arasinda anlaml bir fark olmadigin1 gostermistir. Mithendislik disiplini i¢in hesaplanan p degeri igin
anlamlilik egilimi(sinirda anlamlilik) yorumu yapilabilir (Kul, 2014).

Tablo 1: On Test ve Son Test sonrast Ortaokul Ogrencilerinin STEM’e Karst Tutumu Olgegi Puanlarmin
Wilcoxon Isaretli Siralar Testi Sonuglart

Ortalama Sira

N Sira toplami z P
Negatif Sira 9 7.72 69.50
. Pozitif Sira 9 11.28 101.50
STEM Matematik Alani . -0.69 0.48
Esit Sira 0
Toplam 18
Negatif Sira 4 8.75 35.00
Pozitif Sira 11 7.73 85.00
STEM Fen Alanm . -1.42 0.15
Esit Sira 3
Toplam 18
Negatif Sira 4 8.88 35.50
L. Pozitif Sira 13 9.04 117.50
STEM Mihendislik Alani . -1.94 0.05
Esit Sira 1
Toplam 18
Negatif Sira 7 7.21 50.50
o Pozitif Sira 9 9.50 85.50
STEM 21.yy Becerileri Alant . -0.90 0.36
Esit Sira 2
Toplam 18
Negatif Sira 6 8.08 48.50
Pozitif Sira 12 10.21 122.50
STEM Toplam . -1.61 0.10
Esit Sira 0
Toplam 18
*p <.05

“Astronomi Temelli STEM Etkinlikleri uygulanan 6grencilerin STEM uygulamalarina
katilmadan once ve katildiktan sonra Astronomiye Kargi Tutum’’ 6lgeginde aldiklar1 6n test ve son test
sonuglari arasinda anlamli bir fark var midir?”” alt problemine iligskin 6grencilere uygulanan Astronomi
Tutum Olgegi etkinlikler dncesinde ve etkinlikler sonunda uygulanmis ve bulgular Tablo 3 ve Tablo
4’de verilmistir.

Tablo 3. Katilimcilarin astronomi tutum 6lgegi 6n test- son test puanlari

N Ortalama Standart Medyan Minimum  Maksimum
sapma
Astronomi On Test 18 66.06 13.27 67.50 43.00 87.00
Astronomi Son Test 18 78.17 8.97 80.50 53.00 89.00
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Wilcoxon Isaretli Siralar Testi sonucu elde edilen degerler Tablo 4’de verilmistir. Tablo
incelendiginde elde edilen p degeri 0,020 olarak bulunmustur. Astronomi 6lgeginin egitim Oncesi ve
egitim sonrast puan ortalamasinda istatistiksel olarak anlamli bir artis goriilmiistir. P degeri ile
istatistiksel olarak anlamlilig1 gosterdikten sonra iki test sonucu arasindaki farkin 6nemli olup olmadigi
bir de etki biiylikliigii analizi ile incelenmistir. Etki biiylikliigliniin hesaplanmasinda Cohen d degeri
dikkate alinmistir. Yapilan hesaplamada d degeri 1.06 olarak bulunmustur. Bu degerin 0.80 ve iizeri
olmasi biiylik etki olarak nitelendirilir ve degiskenler arasindaki iligkinin giiclinii ifade eder. Etki
biiyiikliigli analiziyle astronomi tutum olgegindeki puan degerleri farkin tesadiifi olmadigini ve STEM
egitimine baglanabilecegi bir kez daha tespit edilmistir.

Tablo 4. On test ve son test sonrasi ortaokul dgrencilerinin astronomi tutum dlgegi puanlariin Wilcoxon Isaretli
Siralar testi sonuglari

Ortalama Sira

N z P
Sira toplamu
Negatif Sira 6 5.33 32.00
. Pozitif Sira 12 11.58 139.00
Astronomi . -2.33 0.02*
Esit Sira 0
Toplam 18

Tartisma, Sonuc ve Oneriler

Astronomi tarihi, insanin merak etmeye, hayal kurmaya ve diislinmeye baslamasiyla birlikte
baglamuis, ilkel zamanlardan giiniimiize kadar varligini siirdiirmiistiir. Astronomi biliminin ilgilendigi
konular insanlik i¢in her zaman ilgi ¢ekici olmus, insanligin ilgisi sonuncunda her zaman gelisimini
siirdiirmiistiir. Diinya’nin ve evrenin isleyisini daha iyi anlamimiza yardimci olan astronomi, matematik,
mithendislik, teknoloji gibi diger disiplinlerle de iliskilidir. Astronomi ve uzay arastirmalari i¢in
gelistirilen birgok teknoloji, kodlama, bilgi ve beceri birikimi gelismis iilkelerin ¢cogunda diger alanlari
beslemis hatta temel olusturmustur. Ornegin tip, endiistri, iletisim, enerji, savunma sanayii gibi alanlar
astronomi ve uzay arastirmalarindaki gelismeler sayesinde gelisen alanlardandir (Aslan, 2020).

Astronomi bilimin bu denli 6nemli olmas1 astronomi egitiminin ders programlarinda yer almasi
ihtiyacin1 dogurmus, bu dogrultuda ulusal ve uluslararasi egitim programlarinda astronomi bilimi
kendine yer bulmustur. Ulkemizde TUBITAK 2018-2022 stratejik plan: incelendiginde astronomi, uzay
bilimleri ve havacilik teknolojilerinin hizl bir sekilde gelistirilmesi ve tanitilmasina yonelik projelerin
desteklenmesi gerektigini vurgulamistir. MEB, Fen Bilimleri Ogretim Programi’nda yer alan “Diinya
ve Evren” konu alan adii tagiyan astronomi ve uzay bilimleriyle ilgili iiniteleri fen bilimleri dersinin
ilk tiniteleri haline getirip astronomi bilimi ile ilgili kazanim sayisin1 6gretim programinda arttirmistir.
Ogretim programinda yer alan konularin dgrencilere kazandirilmas: hususunda geleneksel yéntemlerin
aksine sorgulamaya dayali, etkinlik temelli veya uygulamali 6gretme ve 6grenme faaliyetlerinin daha
etkili oldugu bilinmektedir. Glinlimiizde popiilerligi giderek artan ve d6grencileri 6grenme siirecine aktif
olarak dahil eden egitim yaklagimlarindan biri olan STEM egitimi, astronomi egitimini anlaml kilmak
i¢in kullanilan yontemlerden biridir.

Yapilan bu calismanin temel amaci astronomi temelli STEM etkinliklerin 6grencilerin
astronomiye ve STEM’e yonelik tutumlarina etkisini tespit etmektir. Bu ama¢ dogrultusunda 7.sinif
“Giines Sistemi ve Otesi’’ iinitesinde yer alan “’Uzay teknolojilerini agiklar.”” ve * Uzay kirliliginin
nedenlerini ifade ederek bu kirliligin yol agabilecegi olasi sonuglari tahmin eder.”” Kazanimlartyla ilgili
bilgi temelli hayat problemleri hazirlanmis ve bu kazamimlarla ilgili STEM temelli etkinlikler
uygulanmustir. Etkinliklerin etkililigini test etmek i¢in siire¢ dncesinde ve sonrasinda 6grencilere tutum
Olcekleri uygulanmis, etkinlik siirecinde ise 6grencilerden bilgi edinme defteri, iiriin gelistirme defteri
ve Ogrenci giinliikkleri etkinlik kagitlarinin doldurulmasi istenmistir. Verilen bir problem kargisinda
¢Oziim ve {irlin ortaya koyma konusunda 6grenciler kendi yaraticiligini kullanmig ve siire¢ sonunda
STEM temelli etkinliklerle tiretilen 6zgilin {irlinler ortaya konmustur.

Aragtirmada etkinlikten &nce ogrencilere ’STEM’e Kargt Tutum Olgegi” uygulannmisg
boylelikle STEM disiplinlerine kars1 6grencilerin 6n bilgileri kontrol edilmistir. Daha sonra astronomi
konular1 ile iliskili olarak hazirlanan STEM etkinlikleri 6grenciler tarafindan gerceklestirilmistir.



Egitim Kuram ve Uygulama Arastirmalar1 Dergisi 2023, Cilt 9, Say1 1, 1-13 Sevilay YUZGEC, Funda OKUSLUK

Etkinlikler gerceklestirilirken 6grencilerin verilen bilgi temelli hayat problemine yoénelik ¢6ziim
bulmalar1 ve tasarimlarini bu yonde olusturmalar1 beklenmistir. Etkinlikler sonunda &grencilere
STEM’e Karst Tutum Olgegi tekrar uygulanmis ve arastirmanin basindaki testle birlikte istatistiki
analize tabi tutulmustur.

Calisma sonucu elde edilen bulgular incelendiginde 6n test ve son test puan ortalamalari
arasinda son test lehine anlamli bir farklilik olmasina ragmen 6grencilerin STEM e yonelik tutumlarinda
istatistiki olarak anlamli bir fark bulunmamistir. STEM disiplinlerinden Miihendislik alaninda 6n test
ve son test arasindaki fark icin ise istatistiksel olarak anlamlilik egiliminde yorumu yapilmistir. Selvi ve
Yildirim (2017) yaptiklar1 calismada, arastirmaya konu olan grubun STEM tutum 0&lgegi son test
puanlar arasinda bir farklilasmanin séz konusu olmadigini tespit etmistir. Ogrencilerin STEM tutum
puanlar arasinda anlamli bir fark olmamasimin sebebi 6grencilerin Fen ve Matematik derslerindeki
akademik basar1 diizeylerinin orta diizeyde olmasindan kaynaklaniyor olabilir. Daha 6nce yapilan
caligmalarda Matematik dersi akademik basaris1 yiiksek olan 6grencilerin bu derse yonelik tutumlarinin
da yiiksek diizeyde oldugu ortaya konmustur (Kalin, 2010; Kutluca, 2017; Sezgin, 2013 akt. Tabuk,
2019). Bas ve Sentiirk (2016) ise 6grencilerin fen tutumlari ile Fen Bilimleri dersi akademik basarilar
arasinda anlamli bir iligki oldugunu yaptig1 ¢aligmada ortaya koymustur. Yine Bilim ve Sanat
Merkezleri’nde 6grenim goren 6zel yetenekli cocuklar ile yapilan ¢aligmalarda bu 6grencilerin Fen ve
Matematik alanlarinda akademik basarilarinin yiiksek oldugu ve bu 0Ogrencilerin STEM’e karsi
tutumlarinin da yiiksek diizeyde oldugu goriilmistiir (Bircan ve Koksal 2020; Yazar, 2019).

Ogrencilere etkinlik basinda ve sonunda uygulanan Astronomi Tutum Olgegi sonucu elde edilen
veriler yapilan istatistiki analizler sonucunda yorumlanmis ve on test ve son test puanlari arasinda
anlamli bir farklilik tespit edilmistir. Etkinlikler 6grencilerin astronomiye karsi tutumlarini pozitif yonde
arttirmistir. Astronomi Tutum Olgegi’nde kaydedilen istatistiksel olarak anlamli degisiklik beklentilerle
uyumludur. Yapilan etkinlikler kisitli zaman ve imkanlarla gerceklestirilmis ve ¢aligmanin amacina
uygun olarak astronomi alaniyla sinirli olarak tutulmustur. Dolayisiyla diger tutum 6lgeklerinde kayda
deger bir degisim kaydedilmesi i¢cin benzer etkinliklerin ¢ogaltilmasi gerektigi sdylenebilir. Ancak
astronomi alanina odaklanan etkinlikler ¢aligma grubunda hizli bir sekilde olumlu etki gostermis ve
grubun astronomiye olan tutumunda istatistiksel olarak anlamli ve pozitif bir degisiklik gozlemlenmistir.
Ayn1 zamanda sunus yoluyla anlatilan astronomi derslerinde 6grenciler astronominin kendilerinin hi¢bir
zaman ulasamayacagi bir alan olarak diisiiniirken etkinlikler sonucu ortaya koyduklart somut {iriinlerle
uzayin aslinda erisilmesi zor bir alan olmadigini da deneyimlemistir. Daha 6nce yapilan ¢aligmalarda
astronomi tutumu farkli etkinliklerle o6l¢iilmiistiir. Otantik Ogrenme etkinliklerinin &grencilerin
astronomiye yonelik tutumlari {izerinde biiyiik etkiye sahip oldugu goriilmiistiir (Arslan vd., 2020).
Yapilan baska bir ¢alismada yaparak ve yasayarak 6grenme yonteminin 5.sinif 6grencilerinde astronomi
tutumunu arttirdig1 goriilmiistiir (Dogac ve Gok, 2020). Tagcan (2019), astronomi iizerine gelistirilen
fen etkinliklerinin 5.simif 6grencilerinin uzamsal becerileri ve akademik basarilari tizerinde olumlu bir
etkiye sahip oldugunu saptamistir. Giingen (2019), astronomi ve uzay bilimleri temelli uygulamalarla
hazirlanan STEM etkinliklerinin, astronomi kamplarinda ve atdlyelerinde uygulanmasiyla birlikte,
bireyleri astronomiye yonelik yenilik¢i fikir gelistirebilmelerine tesvik ettigini belirtmistir. Bu
caligmadan elde edilen sonuglar dikkate alinarak arastirma konusuyla ilgili ¢alismalar yapmak isteyen
aragtirmacilara onerilerimiz asagidaki gibidir;

e Calisma 7.sinif Fen Bilimleri ’Giines ve Otesi’’ {initesi ile stmrl1 kalmustir. Calisma sonucunda
elde edilen veriler dikkate almarak 6grencilerin astronomi tutumlarim gelistirmek i¢in diger
astronomi konularina yonelik STEM ders planlar1 hazirlanip uygulanabilir.

e Arastirmaya konu olan ¢alisma grubunun biiyiikliigii sinirl sayida kalmis, bu ylizden ¢alisma
grubu deney ve kontrol grubu olarak ayrilamamustir. Bir sonraki g¢alismalarda orneklem
biiyiikliigi arttirilabilir.

e STEM etkinlikleri tasarlanirken 6grencilerin yasam alanlarinin kdy oldugu ve calismanin
laboratuvar olmayan bir kdy okulunda yiritiildiigi dikkate alinarak 6grencilerin ulagmasi kolay
malzemelerle etkinlikleri gerceklestirmesi beklenmistir. Arastirmacilar uygulayacagi STEM
temelli etkinler i¢in kodlama ve robotik alanlarini kullanabilir.

e Astronomi konusunda uzman bir akademisyen, astronom veya uzay miihendisinin arastirma
ortamina dahil edilmesi siireci 6grenciler agisindan daha ilgi ¢ekici ve eglenceli hale getirebilir.
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e Arastirmaci, ¢alismada 6grencilere doldurtacagr 6grenci etkinlik giinliiklerindeki ifadelerden
faydalanarak ¢alismaya betimsel analiz boyutu da ekleyip calismanin kapsamini genisletebilir.
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