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ABSTRACT

Science festivals are crucial events that bring together scientists and the public,
where information flow and interaction are intense. The first online Polar Festival
organized by TUBITAK Marmara Research Center Polar Research Institute is one of
these events. With this research, the opinions of the participants of the TUBITAK
Polar Festival held at the national level regarding the event were examined. The
study group of research determined by the maximum diversity sampling method
consists of 311 middle school and high school students between the ages of 10 and
18. The research is a cross-sectional pattern research designed in a qualitative nature.
Questions regarding demographic information and a semi-structured interview
form regarding the participants' opinions on the Polar Festival were used as data
collection tools in the study. Content analysis was used to analyze the data. In the
main findings of the research, it has been determined that teachers play a key role in
students' access to the Polar Festival, and the festival, in general, attracted great
interest from the participants, which supports the development of positive views on
science among the participants. As a result of the research, it was determined that
the Polar Festival positively affected students' views on science and contributed to
their environmental and polar awareness. It is recommended that science festivals
organized in the field of polar sciences be sustainable and continue under the
leadership of scientific institutions.
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Introduction

Asking questions, which determine the direction of communication, has an important place in
science. According to Usluata (1991), at least two elements must be present in order to talk about the
phenomenon of communication. The exchange of information, emotions and thoughts between two
existing elements is defined as communication and this situation occurs reciprocally. The feature
that distinguishes message from communication is interaction (Yigiter et al., 2007). Questions are
thought to be important in individual-individual interaction. Because it is known that the questions
asked give clues about people's previous experiences (Light et al., 1987). However, asking questions
also plays a key role in learning. Especially asking high cognitive level questions by the student also
emphasizes problem-solving skills (Almeida, 2012). Additionally, Mercer and Edwards (1981) stated
that knowing and learning are social psychological processes, not psychological. He also suggested
that processes such as knowing and reasoning can only be demonstrated, recognized, taught, and
evaluated through communication actions (Mercer & Edwards, 1981, as cited in Light et al., 1987).
Communication is also thought to be important in science teaching.

Although science communication is not a sub-branch of the communication discipline; it is defined
as the use of appropriate skills, media, activities and dialogue that aim to help people gain at least
one of the following: awareness, enjoyment, interest, idea formation and understanding (Burns et
al., 2003). It is envisaged that students' being in environments where they can communicate
effectively scientifically and acquiring information firsthand will also improve their mental
processes. For this reason, it is thought that including students who are curious about learning in
environments where scientists share their knowledge will increase the widespread impact of science
and the courage of students to ask questions.

It is thought that popularizing science and making it available to a large part of society emphasize
the roles of scientists other than producing scientific knowledge. In the literature, scientific
community is the name given to a special group of people who specialize in a sub-branch of science,
and it is anticipated that members of the scientific community are people who have vast knowledge
in their field. In addition, the interaction and communication of scientific community members with
deep knowledge with each other emphasizes the importance of the social aspect of science (Celebi,
1993). Members of the scientific community, symbolizing a professional community, include experts
in both natural and social sciences (Neuman, 2009). Science is not an individual experience and
process. It is a joint product developed through a shared understanding of the physical and social
world. For this reason, it is important to establish a good balance regarding the social aspect of
science and to take social balances into consideration in ensuring the reliability of scientific
knowledge (National Research Council [NRC], 1995). Science fairs and festivals can be considered
among the important events in which scientists convey their knowledge to the public as well as
interacting with each other, which contributes significantly to science communication, and social
interaction occurring at high levels.

According to Irwin (2008), calls to increase public participation, supported by scientific content, have
been increasing in recent years and attracting great attention (As cited in Jansen and Buckley, 2012).
One of these events is science festivals. Research on science festivals has also gained momentum in
the last decade (Kennedy et al., 2018; Peterman et al., 2020). Science festivals are defined as informal
science communication events that occur over a short period of time to engage visitors with
contemporary science issues and research, often through personal interactions with scientists and
engineers (Bultitude et al., 2011). According to Durant (2013), science festivals are public celebrations
of science and technology that last anywhere from a few days to a few weeks and include many
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different events in many different venues. As a result of the related literature research, it is seen that
there are many studies on the use of science festivals. In the research conducted by Bulut and Caner
(2018), it was concluded that science festivals increased the self-confidence of high school students
and caused them to express themselves more easily in human relations. Durant (2013) stated that
science festivals generally have positive results on the participant audience. In the study conducted
by Jansen and Buckley (2012), it was shared that, according to the opinions of the science festival
participants, interacting with researchers is invaluable and taking part in different scientific
activities is important. Kegeci (2017) aimed to determine the purposes and learning outcomes of
middle and high school students' participation in science festivals. The COVID-19 global pandemic
has changed the education landscape in 2020 and continues to do so. In the new education
environment, there has been an increase in virtual classes, online courses and online platform
interactions. One of the applications that support this interaction is an educational program that
supports STEM education, called Soybean Science Challenge (SSC). Aligned with Next Generation
Science Standards, this program invites middle school and high school students to collaborate
through active learning. This interaction is provided through online courses and virtual school trips
(Robinson and Young, 2021). Another event that took place during the global epidemic period is the
inter-secondary school research projects competition organized by The Scientific and Technological
Research Council of Tiirkiye which acronymed as TUBITAK (TUBITAK, 2023). This competition
was held online in 2021 (Education Events, 2021). In addition, science festivals have been organized
online and turned into visual feasts (Balestri et al., 2022). Considering the conditions of the global
epidemic period, it is thought that online science festivals in the field of polar sciences can be used
to develop students' interest in science.

The situations and changes that the polar regions are exposed to include processes that are too
complex to be considered by a single scientific discipline and separate from social actors (Baer et al.,
2019). Polar sciences are related to many different disciplines (NRC, 2007). Polar regions provide
natural laboratory environments for scientists in many branches of science such as seas, astronomy,
astrophysics, glaciology, geology, geophysics, oceanography, atmospheric sciences, ecology,
biology and biomedicine can be investigated (National Science Foundation [NSF], 1996). The polar
regions are fragile areas of our world that are also affected by its delicate balances. As a result of the
effects of global climate change, glaciers in these regions are melting rapidly and the problems that
this melting may cause are of global importance (Simsek, 2019). Hamilton (2008) conducted a
research covering the public's general polar knowledge, science knowledge, education,
demographic characteristics and political views. The results of this research indicate that even
people who do not live near the polar regions express their concerns about the global effects of
climate change. In addition, it was stated that young participants had higher scientific knowledge
and environmental concerns. Due to this importance and sensitivities, this research aims to examine
the opinions of the students who participated in the "Polar Sciences" themed festival organized by
the TUBITAK Marmara Research Center Polar Research Institute for the first time.

Method

This chapter includes information about the research model, study group, ethical statement, data
collection tools, data collection and analysis. Ethical rules were followed during the conduct of the
research. The current research was carried out with the approval of decision number 2021/119 taken
at the 8" meeting of the Diizce University Scientific Research and Publication Ethics Committee
dated 21.04.2021.
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Research Design

This research was designed as a cross-sectional research in order to examine the participants'
opinions about the festival after a certain period of time after the Polar Festival. According to Bryman
(2016), cross-sectional pattern studies can be quantitative or qualitative. In qualitative cross-sectional
pattern research, data that cannot be easily measured numerically, such as people's experiences or
attitudes, can be collected upon request and/or in a single time period after the application. In the
current study, students' opinions about the science festival were examined with a qualitative cross-
sectional pattern research design in the context of their participation in the festival.

Study Group

In the research, maximum diversity sampling method which is one of the purposeful sampling
methods, was used. Maximum diversity sampling is used to examine the basic and variable features
of a phenomenon experienced by different stakeholders (Suri, 2011). A total of 311 students, 109
males and 202 females, from different provinces, school types and education levels, participated in
the research conducted to examine how participation in the Polar Festival was evaluated from the
perspective of different stakeholders. The grade levels and school types of the participants are listed
in Table 1.

Table 1

Participants’ Grade Levels and School Types
School Type / Grade Level 5 6 7 8 9 10 11 12 Total (f) Percentage (%)
Middle School

State — Middle School 28 21 22 15 - - - - 86 27.74

Private - Middle School 1 0 0 0 - - - - 1 0.32
High School

State - High School - - - - 156 18 14 6 194 62.38

Private - High School - - - - 21 7 2 0 30 9.65
Grand Total 29 21 22 15 177 25 16 6 311 100

As seen in Table 1, in the current study, 90.03% of the participants attended from public schools and
9.97% from private schools. It was observed that the highest participation was at the 9 grade level
and the lowest participation was at the 12 grade level. The class levels of the provinces in which
the participants participated are shown in Table 2.
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Table 2

Provinces and Grade Levels of Participants

Provinces / Grade Levels 5 6 7 8 9 10 11 12  Total (f) Percentage (%)
Istanbul 14 20 15 0 34 13 9 1 106 34.08
Bursa 0 0 0 0 75 0 0 0 75 24.12
Ankara 11 1 0 0 15 1 0 0 28 9.00
Kars 0 0 0 0 11 4 1 2 18 5.79
Kocaeli 1 0 0 0 0 2 1 1 5 1.61
Gaziantep 0 0 0 15 0 0 0 0 15 4.82
[zmir 0 0 0 0 10 0 0 2 12 3.86
Antalya 0 0 0 0 2 4 5 0 11 3.54
Aydin 0 0 0 0 10 0 0 0 10 3.22
Eskigehir 0 0 0 0 10 0 0 0 10 3.22
Samsun 0 0 0 0 10 0 0 0 10 3.22
Malatya 0 0 5 0 0 0 0 0 5 1.61
Yozgat 2 0 2 0 0 0 0 0 1.29
Karabiik 0 0 0 0 0 1 0 0 0.31
Diizce 1 0 0 0 0 0 0 0 0.31
Grand Total 29 21 22 15 177 25 16 6 311 100

As seen in Table 2, the city with the most participation was Istanbul. It was observed that the
provinces with the lowest participation were Karabiik and Diizce.

Application Process

TUBITAK Polar Festival was held in a single day and in five simultaneous sessions. Participants
attended one or more sessions of their choice among the simultaneously held sessions. While the
topics in the 1% session were broadcast live on YouTube®©, the other sessions were held on the
Zoom@© platform. The Polar Science Festival program content and parallel sessions presented in the
research are shown in Table 3.
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Table 3
TUBITAK Polar Festival Program Content
1. Session 2. Session 3. Session 4. Session 5. Session
TUBITAK BIDEB Antarctica from a Spiritual Home of the Polar ~ Undiscovered Ice
Polar Project for Teacher's Consequences of Regions: Frozen Planet: Antarctic
Young People Perspective Difficult Living Land, Permafrost ~ Peninsula
Conditions Penguins
World Monitoring Global =~ Permafrost; Key to  Night Sky and Air ~ Seeing the Polar
Meteorology Climate Change future Climate Quality Regions
With Space-Based  Plan Measurements at
Techniques the Polar Regions
Survival and Polar Policy of Magmatism in Polar The Power of
Nature Tiirkiye Antarctica Bioproductization =~ Women in
Studies Maritime
Space on Earth, Diving in Use of Geomatics  Effects of the Creatures in the
Other Worlds in Antarctica and the  and Modern Climate Crisis in PolarRegions;
Space South Pole Mapping the Arctic Region Algae
Ecosystem Technologies in
Antarctica
Science Journey in  Impact on Cryosphere; Polar Life at the Poles
Antarctica Oceanography and Frozen Water Part  Biogeochemistry:
Climate in Polar of the World and How Diverse Is It?
Regions Its Effects on
Climate
Documentary Geological Studies  Seeing the Polar Rising Continent From the White
Shooting in the on Livingston Regions Antarctica Continent to the
Polar Regions Island Red Planet

Data Collection Tools

Within the scope of the current study, the students were asked about their demographic
characteristics and whether they had ever attended an event in the field of polar sciences. In the
current research, ten semi-structured questions were prepared, supported by the scope of the festival
and related literature. The questions asked how the participants accessed the announcement of the
TUBITAK Polar Festival, how they found the duration of the festival, how they evaluated the
information transfer of the speaker at the festival, the situation of asking questions under the
management of the moderator, what the festival adds to the students, how to make the festival
better, the environment in which the festival is desired to be held, and how the festival affects their
desire to participate in scientific events. It includes opinions about the impact the questions were
created by two experts in the fields of science education and polar sciences and were arranged in
line with the opinions of an education science and a polar science expert.

Collection of Data

Data regarding the festival, which was held online due to the obligations of the global epidemic
period, was collected with an interview form prepared online after the Polar Festival. The
participants' consent to participate in the research was collected through the participation form sent
to them, and the parental consent form was collected by their teachers through an online form. The
questions, the scope of which was specified in the interview form, were delivered to the students
through their teachers approximately 6 months after the training. Since collecting data after 6
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months is supported by the research design, the data were collected after the festival was held.
Analysis of Data

In the research, data were analyzed using content analysis. Content analysis is a technique that
allows researchers to indirectly examine human communication through the analysis of its written
content (Fraenkel et al., 2012). In the analysis of the research data, opinions were coded and
compared separately by two field experts. In the study, the reliability of the data between raters was
calculated using Miles and Huberman's formula (Reliability = consensus / consensus +
disagreement). A reliability percentage above 70% indicates that the study is reliable (Miles and
Huberman, 1994). In the current study, reliability was 99.4% in the first question, 98% in the second
question, 99% in the 3rd question, 98.3% in the 4th question, 100% in the 5th question, 100% in the
6th question, 97.3% in the 7th question, 97.3% in the 8 question, 99.4% in the 9th question and 99.4%
in the last question. These data show that the research data is reliable. For the validity of the data,
direct quotes were made from the participants' opinions.

Results

The findings obtained from the research conducted to determine the opinions of students about the
1st TUBITAK Polar Festival are listed in detail in this section. The opinions of the participants are
tabulated separately for each question and according to grade levels. While 308 of the participants
stated that they had not participated in any activity in the field of polar sciences before, 3 of them
stated that they had participated more than once. The sample sentences given are presented
considering their education level, class and gender. The answers to how they reached the festival

announcement, which was asked to the participants as the first question in the research, are given
in Table 4.

Table 4
Comments on Access to the Festival Announcement
Codes Middle School High School Total (f) Percentage (%)

Through teacher 65 180 245 78.78
Through school 8 24 32 10.29
Via WhatsApp 1 1.29
Via EBA (Education IT Network) 0 1 1 0.32
Via poster 0 0.32
Via news 0 0.32
No answer 13 14 27 8.68
Grand Total 87 224 311 100

As seen in Table 4, it has been observed that the most effective access source for accessing the
TUBITAK Polar Festival at middle and high school levels is teachers, and less effective sources are
sources such as EBA, posters and news sources. M7M, one of the middle school participants; “I
learned through my teachers, my teacher gave very clear information.” He answered. H9F, one of
the high school students, expressed his opinion as follows; “I reached it thanks to my Biology
Teacher.” presented as. Student answers to the question regarding the sufficiency of the seminar
duration in the research are given in Table 5.
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Table 5
Opinions on the Duration of the Polar Festival
Codes Middle School High School Total (f) Percentage (%)

Sufficient time 32 136 168 54.02
Short duration 53 77 130 41.80
Long duration 1 7 8 2.57

[ have no idea / No answer 1 4 5 1.61
Grand Total 87 224 311 100

As seen in Table 5, more than half of the high school participants said that the duration of the Polar
Festival was sufficient, but middle school students stated that they found the duration short. M5M,
one of the middle school students who found the duration sufficient; “I think it was a balanced
amount of time.” While giving his answer, H9M, a high school student, said; “Yes, I think it was the
right amount of time.” she replied. H11F, one of the high school students who stated that he found
the time period short, said; “It could have been a little longer for questions and answers.” He
expressed his opinion as follows. A small portion of the participants found the time too long and
did not respond or did not want to express their opinions. The only middle school student who had
this opinion was M6M; “It could have been a little shorter because we missed our classes.” While
giving her answer, H9M, one of the high school students with a similar opinion, said; “I think all the
information should not be given at once in seminars. That's why I think it's a little long.” It was seen
that he gave the answer. The participants' opinions on how the speakers at the festival conveyed
information are given in Table 6.

Table 6
Opinions on the Speaker's Transfer of Information
Codes Middle School High School Total (f) Percentage (%)

Clear / understandable information 79 207 286 91.96
transfer

Improvable information transfer 6 12 18 5.79
Uninteresting information transfer 0 1 1 0.32

I have no idea / No answer 2 4 6 1.93
Grand Total 87 224 311 100

As seen in Table 6, when the information transfer of the speakers were examined, it was seen that
more than half of the participants at the middle school and high school levels liked the speakers. The
answer of a middle school student, M5M, who stated that he liked the festival, is as follows; “He
explained it very well. I felt like I went there too.” The HIF opinion of one of the high school students
who stated that they liked the festival is as follows; “I think all the speakers explained what they
wanted to say very well, it was not boring at all. I gained knowledge while having fun.” The H10M
response of the only high school student who answered "I don't like it" is as follows; “I didn't like it,
too ordinary things were being told.” The answers given by the participants to the question
regarding their ability to ask questions to the speakers under the management of the moderator and
the questions they could not ask are given in Table 7.
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Table 7
Opinions on Asking Questions under Moderator Management
Codes Middle School High School Total (f) Percentage (%)
Appropriate questioning situation 55 147 202 64.95
Improved questioning situation 14 26 40 12.86
I have no idea / No answer 18 51 69 22.19
Grand Total 87 224 311 100

As seen in Table 7, it was observed that the majority of the answers given by the research participants to
the question regarding the moderator's management and ability to ask questions were answered as
"appropriate questioning situation". The answer of one of the middle school participants, M6F, who
expressed his ability to ask questions appropriately: “It was beautiful. I asked exactly two questions."
While it was seen that the answer of one of the high school participants was HI9F; “The seminar
management was good, but I couldn't ask questions because I was a little embarrassed.”. In the situation
coded as asking a question that can be improved, the situation is not satisfied with the answer given, lack
of time, having problems in conveying questions, etc. situations have been considered. M5M, one of the
middle school students who had problems due to lack of time; “So I couldn't ask my question because
there wasn't enough time. But apparently no one hesitated to ask questions because the moderator and
the other person were very friendly.” While giving the answer, HIF, one of the high school students who
had problems sending questions, said; “I could never ask because there was no place to send questions
in the question post they specified.”

It was observed that the majority of the participants stated that there was no question they could not
ask and that they could ask the questions they wanted to ask. When the opinions of the participants
who could not ask their questions were examined, a high school student coded as H9F said; “I didn't
get a full answer to the question I asked. The question was as follows: As the poles melt, the white
area decreases, as the white area melts, global warming increases, and this enters a vicious circle. In
this case, is minimizing the warming caused by human causes enough to break this cycle, and if not,
what can humans do to break this cycle? I got an answer to the first half of the question, but I didn't
get a full answer to the second half." It was seen that he shared his opinion. M6M, who was coded
as a middle school student, asked the question; “Are there different elements there?” While giving
his answer, another middle school student, M5F, said; “What tools do they use to communicate with
the people there?” He stated that he wanted to pose the question. Opinions about the festival's
contribution to students are stated in Table 8.

Table 8
Opinions on the Contribution of the Festival to Students
Codes Middle School ~ High School Total (f) Percentage (%)

Learning about the poles 52 111 163 52.41
Increasing environmental awareness 25 69 94 30.23
Interest in science / scientists 6 22 28 9.00
Increase curiosity 3 7 10 3.22
Don't add much 0 12 12 3.86
Correcting misconceptions 0 2 2 0.64
I'have no idea / No Answer 1 1 2 0.64
Grand Total 87 224 311 100

As seen in Table 8, it was observed that this question was one of the questions on which the diversity
of opinions of the participants increased. Nearly half of the participants in both samples stated that
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they acquired general knowledge about the poles. M5M, one of the middle school students; “I
learned more information about the poles.” While giving his answer, H9F, one of the high school
students, said; “My interest and knowledge about the poles has increased.” It was observed that the
participants who gave fewer answers expressed their opinions on more specific scientific issues and
science. M5M, one of the middle school students; “I was wondering how the oceans were mapped,
the inside of the modules, how they lived there, and I found the answers to all my questions in the
seminar.” While giving his answer, another middle school student, M7M,, said; “My interest in
scientific studies has increased.” H10M, a high school student, stated that the festival did not add
much to him; “Except for life in the poles and a few things, it can't be said to add much.” Opinions
on how the polar festival can be done better are given in Table 9.

Table 9
Opinions on How to Make the Polar Festival Better
Codes Middle School = High School Total (f) Percentage (%)

Changing Duration/Time/Media 40 72 112 36.01
The current situation is good 31 61 92 29.58
Adding hands-on activities 2 14 16 5.14
Expansion of scope 2 10 12 3.86
Adding Visuals/Technologies 6 18 24 7.72
Change in the number of participants 3 6 9 2.89
Speakers are energetic 0 5 5 1.61
I'have no idea / No Answer 3 38 41 13.18
Grand Total 87 224 311 100

As seen in Table 9, it was observed that less than half of the participants found the festival beautiful
in its current state and most of them expressed their opinions on how to run the festival better and
more effectively. Middle school student M7M, who gave his opinion on the environment in which
the festival was held; “It would be great if it was done face to face.” While answering, high school
student H10M; “It should have been spread over a broader process in general.” He replied: It was
observed that the opinions of some participants were completely opposite to each other. M5F, one
of the middle school students; “It would have been more eye-catching if it had been done
collectively, face to face.” While giving his answer, H9F, a high school student, stated that it is fine
in its current state and that it should be online; “It's much better online, people from all over the
country can participate at the same time.” It has been observed that students have views that appeal
to more senses, such as visuals, videos, interactive tools and 3D tours. M5F, a middle school student;
“A 3D tour of the poles could be made and what was happening where could be shown.” He
answered. The opinion of a high school student (H11F) who expressed his opinion about the speaker
was; “Having the speakers speak more fluently would have made the seminar better.” As a result
of current experiences, opinions regarding the type of environments in which the festival should be
held are stated in Table 10.

Table 10
Opinions on the Environment in which the Festival is Wanted to Be Held
Codes Middle School High School Total (f) Percentage (%)

Physical environment 82 200 282 90.68
Hybrid environments 1 14 15 4.82
Virtual environment 3 9 12 3.86
I have no idea / No Answer 1 1 2 0.64
Grand Total 87 224 311 100
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As seen in Table 10, it was observed that the majority of participants preferred the physical
environment, while some participants emphasized the virtual environment and some emphasized
hybrid environments. M5M was the only middle school student with views supporting its conduct
in both settings; “Both would have been nice, but I had the opportunity to attend because it was
virtual, otherwise I might not have been able to go.” While giving his answer, one of the high school
students (H9F) who thinks that hybrid environments should be available is; “Of course it would be
better in a physical environment, but a virtual environment is better to increase participation.” It
was seen that he gave the answer. A high school student (H9F) who answered that it should be
conducted in a virtual environment said; “In my opinion, those in a virtual environment take less
time and are more useful.” Another middle school student (M5F) who had the opinion that the
festival should be held in a physical environment said; “I think it would be more effective to do it in
a physical environment, as there is the opportunity to see more material in the physical
environment.” Opinions regarding the answers given to the question of how the festival affects the
desire to participate in scientific activities are given in Table 11.

Table 11
Opinions on the Effect of the Festival on the Willingness to Participate in Scientific Activities
Codes Middle School High School Total (f) Percentage (%)
Positive impact on participation 71 152 223 71.70
Unstable impact on participation 11 42 53 17.04
Negative impact on participation 5 30 35 11.25
Grand total 87 224 311 100

As seen in Table 11, it was observed that the majority of the participants stated that the polar festival
made them want to participate in similar festivals. While some of the participants remained
undecided, a small part stated that it negatively affected their participation in similar festivals. One
of the high school students who answered "I agree" (H11F); “Thank you for giving us this
information and for working for humanity, I would like to participate again.” The answer of one of
the high school students (H9M) who answered "I'm not sure" was; “It just created a momentary
enthusiasm. Afterwards, I continued my same monotonous life.” It was in the form. One of the
middle school students who answered "I disagree" (M8F); “I don't want to participate in this festival
because it doesn't bring much to me.” It was seen that he gave the answer.

Discussion

In the research, participants' opinions about the TUBITAK Polar Festival, which was designed in the
field of polar sciences and brought together with participants in order to discover the strong
interdisciplinary connections of the Polar Regions and to make them realize their sensitive nature,
were discussed. The Arctic and Antarctica are natural laboratories where extreme and
geographically unique environments enable research on fundamental phenomena and processes
that cannot be realized or seen elsewhere (NSF, 2005). Based on this importance, as a result of the
research conducted, it was determined that participants of different ages and grade levels were
reached from many different provinces of our country. In studies conducted by Basar et al. (2018)
and Akkanat (2020), a wide range of festival participation from preschoolers to adults was evaluated.
Since the current research sample is limited to students, it can be said that the diversity of participant
grade levels in this research is similar to the diversity in the current research. Conducting the current
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research online allowed the participation of students from many different provinces. Since the
TUBITAK projects in the literature cover a province or a region, they differ from the current research
in this aspect, and the diversity in the research is considered valuable as it allows bringing together
different provinces of our country. The 1t TUBITAK Polar Festival was held online and live. As
stated by Balestri et al. (2022), 28 of the 38 events in the online science festival conducted during the
pandemic period were pre-recorded and 10 were presented live. It can be said that the fiction of the
festival is compatible with the examples in the literature.

When accessing the festival announcement, both middle school and high school participants often
receive answers from teachers and schools, and in addition to these, participants can also receive
information via EBA, Whatsapp, news, etc. It has been observed that it can also be accessed through
online tools such as. When the relevant literature was examined, it was stated that students
participated in the festivals with their parents or teachers (Basar et al., 2018). In the research
conducted by Kegeci (2017), it was stated that approximately half of the participants went to the
science festival voluntarily and that the teacher factor was low. The close interest shown by students
in events such as science fairs and the spontaneous willingness of students can be a guide for
researchers in such events. Therefore, it is thought that it may be beneficial to use different methods
and tools to both ensure student participation in scientific activities and to provide easy access to
students. When the answers to the question regarding the duration of the sessions at the festival
were examined, it was seen that more than half of the middle school participants stated that the
duration was short, while high school participants found the duration sufficient. In the study
conducted by Giilgiin et al. (2019) examining student opinions about the science festival, it was
mentioned that the duration of the programs and the general satisfaction levels of the students were
high. It gives the impression that the participants of the current research have a similar opinion, with
those at the middle school level finding the duration short, which is different from this research, but
high school participants finding it sufficient.

When the participants' answers to the question about the speaker's knowledge transfer were
examined, it was seen that the majority of them stated that they liked the way the speakers conveyed
their knowledge and that they were able to learn what they wanted to learn. However, it was also
observed that some participants stated that speakers should convey more up-to-date information.
In the study conducted by Abernathy and Vineyard (2001) in which the opinions of high school
students participating in science festivals and science olympiads were evaluated; It has been
determined that students participating in science festivals express their desire to have fun, learn new
information and the scientific process. It was observed that the participants in this research
participated in the festival for similar purposes with the desire to learn new information.

When the participants' opinions about their ability to ask questions under the management of
moderators were examined, it was seen that the majority of the middle school and high school
samples gave very good answers and were able to ask any question they wanted. However, a small
portion of the participants stated that they could not ask their questions. According to the
evaluations of students who participated in the TUBITAK 4007 science festival activities conducted
by Demiral (2022); it was determined that the average of the workshop leader's attention was good.
In the current research, it can be said that event management under moderator management is
mostly very good and is similar to the findings of this research. In the study conducted by Akkanat
(2020), aiming to evaluate the TUBITAK science festival, it was stated that the scientific attitudes and
motivation of middle school and high school students towards learning science increased after the
festival. Similarly, in the study conducted by Bostan et al. (2022), it was stated that middle school
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and high school participants showed positive attitude development after participating in the science
festival. It is thought that the fact that some of the middle school and high school participants still
have questions supports each other with these findings.

When the participants' opinions about the questions they could not ask the speaker were examined
for middle school and high school levels, it was determined that the majority of them in both groups
asked the question and a small part still had questions. It is thought that this situation is related to
the festival being held online. In the research conducted by Kok et al. (2021), it was stated that science
festivals had a positive impact on the social lives of middle school students. It can be said that the
current situation is similar to the middle school sample in this research. It was observed that the
participants had opinions on intriguing topics at the end of the festival. It is thought that the
questions are diversified due to the sessions they attend and their interests. It is considered
important that they have curiosity in different disciplines ranging from space research to life, from
maritime law to technologies used in the poles. Polar studies cover different research areas in many
branches of science, such as basic sciences such as physical, life and earth sciences (Scientific
Committee on Antarctic Research [SCAR], 2014) and social and human sciences (National Polar
Science Program [NPSP], 2018). Since the current research is a first in its field, the fact that students
participate in different sessions in these fields and have questions about different branches of science
is consistent with this view.

Another finding obtained in the current research is the answers given to the question regarding the
contribution of the festival to students. It was observed that the answers given to the question about
the festival's contribution to students varied. The majority of the participants stated that they
acquired general information about the polar regions, and with the increase in environmental
awareness, a small part of them stated that their motivation towards science, the importance of
science, being a scientist, and scientific thinking increased. Kegeci (2017) conducted a research to
determine the goals and learning outcomes of middle and high school students participating in
science festivals. According to the findings obtained in this research, it was determined that the
learning outcomes of the students were acquiring new knowledge, expanding their perspectives,
learning the use of technology, using information in daily life, and exhibiting positive attitudes
towards knowledge and nature. It was determined that both middle school and high school
participants gained positive opinions about science, scientists and scientific thinking. In the research
conducted by Demircioglu (2022), examining the perception and evaluation of scientists by people
from different age groups who participated in the science festival, it was stated that the perception
of scientists of the students who participated in the festival made a significant positive change. It is
thought that this dimension of the research conducted with this research is nourished by similar
views. It was stated that the middle and high school participants of the current study gained new
information about the polar regions at the end of the festival. In the meta-synthesis study by Kog
and Kayacan (2022), in which studies on science festivals and fairs were examined, it was stated that
science festivals developed field-specific skills in the majority of the studies examined. It is thought
that the current study in the field of polar sciences is developed in this aspect by emphasizing the
skills in the field of polar sciences. As mentioned by Jensen and Buckley (2014), it is stated that the
primary purpose of science festivals is to prioritize the exciting and inspiring dimension of science,
beyond getting information. This view is consistent with findings from a small group of participants
in the current study. Two participants from the high school sample stated that they corrected their
misinformation. In addition, in the research conducted by Akkanat (2020), it was concluded that the
science festival eliminated students' mislearning. In the current study, it was observed that the
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participants stated that they corrected their misinformation. These views support each other. Bostan
et al. (2022) stated that the activities at the science festival brought participants together with science
and helped them understand the scientific method. It can be said that these opinions are similar in
nature to existing research findings. A small portion of high school participants stated that the
festival did not contribute to them. In the study conducted by Oztiirk et al. (2023) examining the
holistic contribution of the science festival to students and participants from different age groups, it
was stated that the majority of the students acquired new information at the science festival, while
a small part of them stated that this process did not contribute to them. It was observed that the high
school participants in the current study had a similar opinion, and in this respect, results consistent
with the literature were obtained. When the answers about how the festival could be done better
were coded, it was seen that almost half of the participants put forward different opinions in
addition to the current situation. Among these opinions, which were not mentioned in other
questions and stood out, it was seen that the need to increase visual tools, use 3D exhibitions and
online applications, and have applied and interactive sessions was emphasized. In the TUBITAK
science festival research conducted by Basar et al. (2018), middle school and high school participants
were asked for their opinions on how the festival could be better. It was emphasized that it is
important to organize events with large participants, where participants will organize the same
events, but include information, technology and project-based activities, supported by visuals, and
information that can be useful in life. It can be said that the opinions of middle school and high
school participants in this research and the current research have similar characteristics. Another
important opinion of the participants is thought to be the emphasis on speakers being more
energetic. The most important effects of taking part in a science festival can be listed as the
development of increased interest and curiosity in new fields of scientific knowledge in a socially
stimulating and entertaining environment (Jensen and Buckley, 2014). It is thought that this view
and the energetic interpretation of the speaker in the current research support each other. Some of
the participants stated that the sessions at the festival should be more crowded and some should be
held with fewer participants. Participants in the research conducted by Demiral (2022) stated that
some sessions reduced the efficiency of the workshop due to the large number of people. It has been
determined that the results of the studies are similar, as some of the current research participants
stated that the groups were crowded and some stated that the groups should be more crowded.

As a result of the research, it was determined that the majority of participants suggested that the
festival would be more effective if it was held face-to-face. When Balestri et al. (2022) considered the
participants of the Oxford Brookes Science Bazaar event, which was held face-to-face before the
pandemic and had to be held online as a necessity during the pandemic period, it was stated that
participation in face-to-face events was higher than online ones. This finding is similar in nature to
the face-to-face request in the current study. They stated that the opportunities that science festivals
provide for visitors to interact with researchers and encounter different science speakers aimed at
adults, children and families are considered important (Jensen and Buckley, 2014). This importance
is thought to be similar to the justification for the emphasis on face-to-face in the current research.
In addition, a small part of the participants suggested that online or both environments could be
used together, as it would provide ease of access to the festival. Hurd (2000) proposed web-based
modifications, arguing for an innovative and contemporary paradigm shift for science
communication. It has been observed that the current research findings are not similar to the
opinions of the participants who constitute the majority of this research, but are similar to the
opinion that it will facilitate access. It was stated by Kennedy et al. (2018) that they were skeptical of
the tools used to bring together societies with socio-economic differences with science. It can be said
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that the suitability of online tools to provide and facilitate access to the general public is compatible
with this view and the views in the current research.

When the opinions regarding the desire to participate in another science festival due to this festival
were examined, it was determined that the majority of the participants wanted to participate. In the
research conducted by Demiral (2022), it was determined that the participants were willing to
participate in a science festival again. This research is similar to the current research. A small portion
of the participants stated that they were undecided and some stated that they did not want to
participate. In the results of the research conducted by Bulut and Caner (2018) with high school
students, it was seen that the students who took part in the science festival had taken part before
and stated that they wanted to take part in the next festivals. The results of this research are not
similar to this aspect of the current research, but they are similar to the opinions of participants who
are willing to participate again. In addition, the majority of the participants stated that they had not
participated in the festival in the field of polar sciences before, while only 3 people stated that they
had participated. In the study conducted by Basaran and Karakog-Topal (2022) where the change in
scientific attitude scores of participation in TUBITAK's science festival coded 4007 was evaluated, a
greater increase in scientific attitude scores was found among students who did not follow popular
science publications, did not prefer to watch videos containing experiments, and stayed away from
participation in scientific activities. has been reported to have been seen. The study conducted by
Finnerty (2013) also found that participation in the science fair increased middle school students'
attitudes towards science and their interest in STEM careers. It can be said that the majority of the
participants in the current research were their first activity in the field of polar sciences and that it
was realized for a similar reason as the increase in scientific attitudes in both studies.

Conclusion and Recommendations

In the results of the research examining student opinions regarding the TUBITAK Polar Festival, it
was determined that the festival was attended by many different provinces, many different school
types and student levels. In addition, it was observed that the middle and high school students who
participated in the festival participated in activities and sessions that could attract their attention
and their general satisfaction level was high. In line with the opinions of the students, it was
concluded that it was deemed important for speakers to include visual and auditory elements in
their content in a way that would appeal to more senses.

It has been determined that the current festival, beyond providing information to the participants in
general, plays a role in increasing the curiosity of some participants in science, developing interest
in science, realizing the importance of science, motivating them to become scientists and raising
important awareness. It seems that one of the most valuable achievements is that the students stated
that they gained environmental awareness by realizing the sensitive and fragile nature of the polar
regions.

In general, the opinions of middle school and high school participants were parallel in all areas,
while only in the opinions regarding the duration of the festival, it was stated that the duration was
insufficient for middle school students, while high school participants found the duration sufficient.
Another important result of this research conducted in the field of polar sciences is the emphasis on
the need for the festival to have an online dimension so that students' friends in distant provinces
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can participate and get information, and it has been observed that this emphasis is more common
among high school participants.

The suggestions stated within the scope of the effectiveness of the TUBITAK Polar Festival are listed
as follows:

e Since it is thought that it is valuable to carry out activities that will reveal the connection of
polar sciences with other disciplines and bring together research areas with students, it is
recommended to ensure the sustainability of polar science activities. It is also considered
important to conduct experimental research to determine their awareness in the field of polar
sciences.

e Based on the current research, it is recommended that the effectiveness of the social
interaction of science in raising awareness is emphasized, science communication is
provided, and applied activities and different examples are increased. It is recommended
that speakers include examples of content that will meet the in-depth learning needs of some
students in their presentations. In addition, it is considered important to examine in depth
the reasons of students who do not want to participate in the festival again.

e Since conducting science festivals face-to-face will increase social interaction and effective
communication with participants, it is recommended to conduct the events face-to-face, and
to also present the festival online so that participants from different provinces can obtain
information and participate, as this will provide access to a larger segment of the society.
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MAKALE BILGISi

Bilim senlikleri bilim insanlari ile halki bulusturan, bilgi akisinin ve etkilesimin yogun
oldugu onemli etkinliklerdendir. TUBITAK Marmara Arastirma Merkezi Kutup
Arastirmalar Enstitiisii tarafindan ilki ¢evrimigi olarak diizenlenen kutup senligi de
bu etkinliklerden biridir. Bu aragtirma ile ulusal diizeyde yiiriitiilen TUBITAK Kutup
Senligi katiimalarinin  kutup senligine yonelik goriisleri incelenmistir. Bu
arastirmanin ¢alisma grubunu maksimum gesitlilik 6rnekleme yontemiyle belirlenen
ve 10 ve 18 yas grubunda yer alan 311 ortaokul ve lise 6grencisi olusturmaktadir.
Aragtirma nitel dogada kurgulanan kesitsel bir arastirmadir. Arastirmada veri
toplama araci olarak demografik bilgilere iliskin sorular ile katilimcilarin kutup
senligine iliskin goriislerine yonelik yar1
kullanilmistir. Verilerin analizinde igerik analizinden yararlanilmistir. Arastirmanin
temel bulgularinda; 6grencilerin Kutup Senligine yonelik goriislerinde, 6gretmenin
senlige erisimde Snemli bir rol oynadigi, senligin genel hatlar ile ilgi gordiigii ve
bilime yonelik olumlu goriis gelisimine destek verdigi tespit edilmistir. Arastirma
sonuglarinda Kutup Senliginin 6grencilerin bilime, bilimsel arastirmalara yonelik
goriislerini olumlu yonde etkiledigi, cevre duyarlig1 ve kutuplara yonelik farkindalik

yapilandirilmis  goriisme formu

kazanmalarina katkida bulundugu tespit edilmistir. Kutup bilimleri alaninda
kurgulanan bilim senliklerinin siirdiiriilebilir olmas: ve bilimsel kurumlarm
onciiliigiinde devaminin saglanmasi 6nerilmektedir.
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Kutup Bilimlerini Yayginlastirma: Kutup Senligine Yonelik Goriisler

Giris

Tletisimin yoniinii belirleyen soru sorma, bilimde nemli bir yere sahiptir. Usluata’ya (1991) gore
iletisim olgusundan bahsedebilmek igin en az iki unsurun bulunmasi gerekmektedir. Mevcut iki
unsur arasindaki bilgi, duygu, diistince aligverisi iletisim olarak tanimlanmakta ve bu durum
karsilikli olarak gerceklesmektedir. Hetiyi iletisimden ayiran Ozellik ise etkilesimdir (Yigiter ve
digerleri, 2007). Birey-birey etkilesiminde sorularin onemli oldugu diisiiniilmektedir. Ciinkii
sorulan sorularin kisilerin 6nceki deneyimleri hakkinda ipuglar1 verdigi bilinmektedir (Light ve
digerleri, 1987). Bununla birlikte soru sorma 6grenme agisindan da anahtar roldedir. Ozellikle
yiiksek biligsel diizeydeki sorularin 6grenci tarafindan sorulmas: problem ¢dzme becerilerine de
vurgu yapmaktadir (Almeida, 2012). Ek olarak Mercer ve Edwards (1981) bilme ve 6grenmenin
psikolojik degil, sosyal psikolojik siiregler oldugunu belirtmistir. Ayrica bilme ve akil yiiriitme gibi
siireglerin ancak iletisim eylemleri yoluyla gosterilebilir, taminabilir, Ogretilebilir ve
degerlendirilebilir oldugunu 6ne stirmtistiir (Mercer ve Edwards, 1981’den Akt. Light ve digerleri,
1987). Bilim 6gretiminde de iletisimin 6énem tasidig1 diistintilmektedir.

ileti§im disiplininin bir alt dali olmamasina ragmen bilim iletisimi; kisilerin farkindalik, keyif alma,
ilgi duyma, fikir olusturma ve anlama gibi durumlardan en az birini kazanmasini hedefleyen uygun
becerilerin, medyanin, aktivitelerin ve diyalogun kullanilmas: olarak tanimlanir (Burns ve digerleri,
2003). Ogrencilerin bilimsel agidan etkili iletisim kurabilecegi ortamlarda bulunmasi ve bilgiyi ilk
elden edinmelerinin zihinsel siireglerini de gelistirecegi ongoriilmektedir. Bu sebeple bilim
insanlarinin bilgilerini paylastig1 ortamlara 6grenme meraki olan 6grencilerin de dahil edilmesinin
bilimin yaygin etkisini ve 6grencilerin de soru sorma cesaretini artiracag1 diistintilmektedir.

Bilimi yayginlastirmanin ve toplumun biiyiik bir kismina ulagtirmanin bilim insanlarinin bilimsel
bilgi tiretme disindaki rollerine vurgu yaptig1 diistiniilmektedir. Literatiirde bilimsel topluluk,
bilimin bir alt dalinda uzmanlasan kisilerin olusturduklar1 6zel bir gruba verilen addir ve bilimsel
topluluk tiyelerinin alaninda engin bilgi birikimine sahip kisiler oldugu ongoriilmektedir. Ayrica
derin bilgi birikimlerine sahip bilimsel topluluk {iyelerinin birbirleri ile etkilesim ve iletisim halinde
olmasi bilimin sosyal yoniiniin 6nemini vurgulamaktadir (Celebi, 1993). Profesyonel bir toplulugu
simgeleyen bilimsel topluluk tiiyeleri hem doga bilimleri hem de sosyal bilimler alanindaki
uzmanlar1 kapsamaktadir (Neuman, 2009). Bilim, bireysel bir deneyim ve siire¢ degildir. Fiziksel ve
sosyal diinyanin ortak anlayisiyla gelistirilen ortak bir tirlintidiir. Bu sebeple bilimin sosyal yoniine
iliskin dengenin iyi kurulmasi ve bilimsel bilginin giivenirligini saglamada sosyal dengelerin goz
Ooniinde bulundurulmasi 6nem tasimaktadir (National Research Council [NRC], 1995). Bilim
insanlarinin birbiri ile etkilesiminin énemi kadar bildiklerini halka aktardiklari, bilim insanlari ile
toplumu bulusturan, bilim iletisimine 6nemli diizeyde katki sagladig1 ve sosyal etkilesimin tist
seviyelerde gerceklestigi Onemli etkinlikler arasinda bilim senlikleri ve festivalleri oldugu
sOylenebilir.

Irwin’e (2008) gore, bilimsel igerikle desteklenen, halkin katilimini artirmaya yonelik ¢agrilar son
yillarda giderek artmakta ve biiyilik ilgi gormektedir (Akt. Jansen ve Buckley, 2012). Bu
etkinliklerden biri de bilim senlikleridir. Bilim senliklerine yonelik arastirmalar da son on yilda hiz
kazanmistir (Kennedy ve digerleri, 2018; Peterman ve digerleri, 2020). Bilim senlikleri, genellikle
bilim insanlar1 ve miihendislerle kisisel etkilesimler yoluyla ziyaretcilerin ¢cagdas bilim sorunlar1 ve
arastirmalarla ilgisini gekmek icin kisa bir siire iginde gergeklesen gayri resmi bilim iletisim
etkinlikleri olarak tanimlanmaktadir (Bultitude ve digerleri, 2011). Durant’e (2013) gore ise bilim
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senlikleri, birkag giinden birkag haftaya kadar herhangi bir siireyi kapsayan, bir¢ok farkli mekanda
bircok farkl etkinligi igeren bilim ve teknolojinin halka agik kutlamalaridir. Mliskili literatiir
arastirmasi sonucunda bilim senliklerinin kullanimina yonelik pek ¢ok calismanin yer aldig:
goriilmektedir. Bulut ve Caner (2018) tarafindan yiiriitiilen arastirmada bilim genliklerinin lise
ogrencilerinin ozgiivenlerini arttig1 ve insan iligkilerinde kendilerini daha rahat ifade etmelerine
neden oldugu sonucuna ulagilmistir. Durant (2013) bilim senliklerinin katilimer kitlesi iizerinde
genellikle olumlu sonuglar1 oldugunu belirtmistir. Jansen ve Buckley (2012) tarafindan yiiriitiilen
arastirmada ise bilim senligi katilimci goriislerine gore arastirmacilarla etkilesimde bulunmanin
oldukca degerli oldugu ve farkli bilimsel etkinliklerde yer almanin 6nemsendigi sonucu
paylasilmistir. Kegeci (2017) ortaokul ve lise 6grencilerinin bilim senliklerine katilim amaglar1 ve
O0grenme kazanimlarini tespit etmeyi amacglamistir. COVID-19 kiiresel salgini, 2020'de egitim
ortamini degistirmistir ve degistirmeye de devam etmektedir. Yeni egitim ortaminda sanal
smiflarda, cevrimigi kurslarda ve ¢evrimici platform etkilesimlerde artis goriilmiistiir. Bu etkilesimi
destekleyen uygulamalardan biri de Soybean Science Challenge (SSC) olarak anilan ve STEM
egitimini destekleyen bir egitim programidir. Yeni Nesil Bilim Standartlar: ile uyumlu olan bu
program ortaokul ve lise 6grencilerini aktif 6grenme ile is birligine davet etmektedir. Bu etkilesimi
de gevrimigi kurslar ve sanal okul gezileri ile saglamaktadir (Robinson ve Young, 2021). Kiiresel
salgin doneminde gerceklesen bir bagka etkinlik de TUBITAK tarafindan diizenlenen ortaokullar
arast arastirma projeleri yarismasidir (Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu
[TUBITAK], 2023). Bu yarigma, 2021 yilinda gevrimigi olarak gerceklestirilmistir (Egitim Etkinlikleri,
2021). Ayrica bilim festivalleri de ¢evrimigi olarak diizenlenerek gorsel slenlere doniistiirtilmiistiir
(Balestri ve digerleri, 2022). Kiiresel salgin dénemi kosullar1 goz 6niine alindiginda kutup bilimleri
alaninda ¢evrimici diizenlenecek olan bilim senliklerinin de 6grencilerin bilime ilgisini gelistirmede
yararlanilabilecegi diistintilmektedir.

Kutup bolgelerinin maruz kaldigi durumlar ve meydana gelen degisiklikler, tek bir bilimsel disiplin
tarafindan ve toplumsal aktorlerden ayri diistiniilemeyecek kadar karmasik stiregler icermektedir
(Baer ve digerleri, 2019). Kutup bilimleri pek ¢ok farkli disiplinle iligkilidir (NRC, 2007). Kutuplar;
denizler, astronomi ve astrofizik, buzulbilim, jeoloji, jeofizik, osinografi, atmosfer bilimleri, ekoloji,
biyoloji ve biyomedikal bilimlerine ait problemlerin arastirildig1 dogal laboratuvarlar saglamaktadir
(National Science Foundation [NSF], 1996). Kutuplar diinyamizin hassas dengelerinden de etkilenen
kirilgan bolgeleridir. Kiiresel iklim degisikliginin etkilerinin sonucu olarak bu bolgelerdeki buzullar
hizla erimekte ve bu erimenin sebep olabilecegi problemler kiiresel diizeyde 6nem tasimaktadir
(Simsek, 2019). Hamilton (2008) halkin genel kutup bilgisi, bilim bilgisi, egitim, demografik
ozellikleri ve politik goriislerini kapsayan bir arastirma yiirtitmiistiir. Bu arastirma sonuglarinda
kutup bolgeleri yakininda yasamayan kisilerin bile iklim degisikliginin kiiresel etkileri konusunda
endiselerini dile getirdikleri belirtilmistir. Ek olarak gen¢ katilimcilarin bilim bilgisi ile ¢evresel
kaygilarinin daha ytiiksek oldugu belirtilmistir. Bu 6nem ve hassasiyetlerden 6tiirii bu arastirmada
ilk kez TUBITAK Marmara Arastirma Merkezi Kutup Arastirmalar1 Enstitiisii tarafindan
diizenlenen “Kutup Bilimleri” temali senlige katilan Ogrencilerin goriisleri incelenmek
istendiginden, bu amagla yiiriitiilen aragtirmanin problemi “TUBITAK Kutup Senlige katilan
ogrencilerin kutup senligine iliskin goriisleri nelerdir?” olarak belirlenmistir.

Yontem
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Bu boliimde; arastirmanin modeli, ¢alisma grubu, etik bildirim, veri toplama araglari, verilerin
toplanmasi ve analizine iliskin bilgiler yer almaktadir. Arastirmanin yiiriitiilmesi asamalarinda etik
kurallara uyulmustur. Mevcut arastirma Diizce Universitesi Bilimsel Arastirma ve Yaymn Etik
Kurulu'nun 21.04.2021 tarihli 8. toplantisinda alman 2021/119 no'lu karar onay: ile
gerceklestirilmistir.

Arastirmanin Deseni

Bu arastirma kutup senliginden belirli bir siire sonra katilimcilarin senlikle ilgili goriislerini
incelemek amaciyla kesitsel arastirma olarak kurgulanmistir. Bryman'a (2016) gore, kesitsel
aragtirmalar nicel veya nitel olabilmektedir. Nitel kesitsel arastirmalarda, insanlarin deneyimleri
veya tutumlar gibi sayisal olarak kolayca 6l¢lilemeyen veriler uygulama sonrasinda istenildiginde
ve/veya tek bir zaman diliminde toplanabilmektedir. Mevcut arastirmada da senlige katilim
durumu baglaminda 6grencilerin bilim senligine yonelik goriisleri nitel kesitsel arastirma deseni ile
incelenmistir.

Calisma Grubu

Arastirmada amagli O0rnekleme yontemlerinden maksimum gesitlilik 6rnekleme yonteminden
yararlanilmistir. Maksimum gesitlilik 6rneklemede farkli paydaslarin deneyimlenen bir olgunun
temel ve degisken Ozelliklerini incelemede yararlanilmaktadir (Suri, 2011). Kutup senligine
katilimin farkli paydaslarin perspektifinden nasil degerlendirildigini inceleme amaciyla yiirtitiilen
aragstirmaya farkl illerden, okul tiirlerinden ve 6grenim seviyelerinden 109 erkek ve 202 kadin
olmak {izere toplam 311 6grenci katilmistir. Katilimcilarin smif seviyeleri ve okul tiirleri Tablo 1'de
belirtilmistir.

Tablo 1

Katilimcilarin Simif Diizeyleri ve Okul Tiirleri
Okul Tiirii /Smuf Diizeyi 5 6 7 8 9 10 11 12 Toplam (f) Yiizde (%)
Ortaokul

Devlet - Ortaokul 28 21 22 15 - - - - 86 27,74

Ozel - Ortaokul 1 0 0 0o - - - - 1 0,32
Lise

Devlet - Lise - - - - 156 18 14 6 194 62,38

Ozel - Lise - - - - 21 7 2 0 30 9,65
Genel Toplam 29 21 22 15 177 25 16 6 311 100

Tablo 1’de goriildiigii tizere mevcut arastirmada katilimcilarin %90,03'{iniin devlet okullarindan ve
%9,97’sinin ise 6zel okullardan katilim sagladig: goriilmiistiir. En fazla katilimin 9. sinif ve en diisiik
katilimin da 12. sinif seviyesinde oldugu goriilmiistiir. Katihmecilarin katilim sagladiklari illerin sinif
diizeyleri ile gosterimi ise Tablo 2’de verilmistir.
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Tablo 2

Katihmeilarin Ogrenim Gordiikleri [ller ve Simif Diizeyleri

Mller /Sinuf Diizeyi 5 6 7 8 9 10 11 12 Toplam (f) Yiizde (%)
Istanbul 14 20 15 0 34 13 9 1 106 34,08
Bursa 0 0 0 0 75 0 0 0 75 24,12
Ankara 11 1 0 0 15 1 0 0 28 9,00
Kars 0 0 0 0 11 4 1 2 18 5,79
Kocaeli 1 0 0 0 0 2 1 1 5 1,61
Gaziantep 0 0 0 15 0 0 0 0 15 4,82
Izmir 0 0 0 0 10 0 0 2 12 3,86
Antalya 0 0 0 0 2 4 5 0 11 3,54
Aydin 0 0 0 0 10 0 0 0 10 3,22
Eskigehir 0 0 0 0 10 0 0 0 10 3,22
Samsun 0 0 0 0 10 0 0 0 10 3,22
Malatya 0 0 5 0 0 0 0 0 5 1,61
Yozgat 2 0 2 0 0 0 0 0 4 1,29
Karabiik 0 0 0 0 0 1 0 0 0,31
Diizce 1 0 0 0 0 0 0 0 0,31
Genel Toplam 29 21 22 15 177 25 16 6 311 100

Tablo 2'de goriildiigii iizere en fazla katilim saglanan ilin Istanbul oldugu goriilmiistiir. En diisiik
katilim saglanan illerin ise Karabiik ve Diizce oldugu gortilmiistiir.

Uygulama Siireci

TUBITAK Kutup Senligi tek bir giinde ve es zamanli bes oturumda gergeklestirilmistir. Katilimcilar
es zamanli olarak diizenlenen oturumlardan istedigi bir veya daha fazla oturuma katilim
saglamistir. 1. oturumda yer alan konu basliklar1 Youtube® iizerinden canli olarak yayinlanirken
diger oturumlar Zoom® platformu tiizerinden gergeklestirilmistir. Arastirmada sunulan Kutup
Senligi program igerigi ve paralel oturumlar Tablo 3’de belirtilmistir.
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Tablo 3
TUBITAK Kutup Senligi Program Icerigi
1. Oturum 2. Oturum 3. Oturum 4. Oturum 5. Oturum

TUBITAK Bilim Ogretmen Goziiyle Zor Yasam Kutuplarin Evi: Kesfedilmemis Buz
Insan1 Destek Antarktika Kosullarinin Donmus Toprak, Gezegeni:
Programlari Ruhsal Sonuglari Permafrost Antarktika
Bagkanlig1 (BIDEB) Yarimadasi
Genglere Kutup Penguenleri
Projesi
Diinya Kiiresel iklim Permafrost; Kutuplarda Gece Kutuplar1 Gérmek
Meteorolojisi degisikliginin uzay gelecek iklim Gokytizii ve Hava

temelli tekniklerle ~ planinin anahtari Kalitesi Olgiimleri

izlenmesi
Kutuplarda Tiirkiye'nin Kutup  Antarktika'da Kutup Denizcilikte
Hayatta Kalma ve  Politikas: Magmatizma Biyotirtinlestirme = Kadinn Glicii
Doga Calismalar:
Diinya'da Uzay, Antarktika ve Antarktika'da Iklim Krizinin Kutuplarda
Uzayda Bagka Giiney Kutup Geomatik ve Arktik Canlilar; Algler
Diinyalar Ekosisteminde Modern Bolgesi'ndeki

Dalis Haritalama Etkileri

Teknolojilerinin
Kullanimi

Antarktika’da Kutup Kriyosfer; Kutup Kutuplarda Yasam
Bilim Yolculugu Bolgelerinde Diinyanin Donmus Biyojeokimyasi:

Osinografi ve Su Kismive Iklim  Ne Kadar Cesitli?

Iklime Etkisi Uzerine Etkileri
Kutuplarda Livingston Kutuplar:1 Gormek  Yiikselen Kita Beyaz Kita’dan
Belgesel Cekimi Adasi'nda Jeolojik Antarktika Kizil Gezegen’e

Calismalar

Veri Toplama Aracglan

Mevcut ¢alisma kapsaminda demografik 6zellikleri ile birlikte daha 6nce kutup bilimleri alaninda
bir etkinlige katilip katilmadiklar: sorulmustur. Mevcut arastirmada yar1 yapilandirilmis on soru
senlik kapsami ve iligkili literatiir ile desteklenerek hazirlanmistir. Sorular katilimcilarin TUBITAK
Kutup Senligi duyurusuna nasil erisim sagladigina, senligin siiresini nasil bulduklarina, senlikteki
konusmacinin bilgi aktarimini nasil degerlendirdiklerine, moderatdr yonetiminde soru sorma
durumuna, senligin 6grencilere neler kattigina, senligin nasil daha iyi yapilacagmna, senligin
ylriitiilmesinin istendigi ortama ve senligin bilimsel etkinliklere katilma isteklerini nasil
etkiledigine yonelik goriislerini icermektedir. Sorular fen egitimi ve kutup bilimleri alanindan iki
uzman tarafindan olusturulmus ve bir egitim bilim ve bir kutup bilim uzmanmnin goriisleri
dogrultusunda diizenlenmistir.

Verilerin Toplanmasi

Kiiresel salgin déoneminin zorunluluklarindan 6tiirii ¢evrimici olarak gerceklestirilen senlige iliskin
veriler, kutup senligi sonrasi gevrimigi olarak hazirlanan bir goriisme formu ile toplanmistir.
Katilimcilarin arastirmaya katilim onaylar1 kendilerine gonderilen katilim formu ile veli onam
formu ise Ogretmenleri tarafindan gevrimici form ile toplanmistir. Goriisme formu ile kapsami
belirtilen sorular 6grencilere 0gretmenleri araciligiyla egitimden yaklasik 6 ay sonra iletilmistir.
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Verilerin 6 ay sonra toplanmasi arastirma desenince de desteklenen bir durum oldugundan veriler
senlik gerceklestirildikten sonra toplanmistir.

Verilerin Analizi

Arastirmada veriler igerik analizinden yararlanilarak analiz edilmistir. Icerik analizi,
aragtirmacilarin insan iletisiminin yazili igeriginin analizi yoluyla ve dolayli bir sekilde
incelemelerini saglayan bir tekniktir (Fraenkel ve digerleri, 2012). Arastirma verilerinin analizinde
gorlisler iki alan uzmami tarafindan ayri1 ayr1 kodlanarak karsilastirilmistir. Arastirmada
puanlayicilar arasindaki verilerinin giivenirligi Miles ve Huberman’in formiilii (Giivenirlik = goriis
birligi / goriis birligi + goriis ayrilig1) kullanilarak hesaplanmustir. % 70'in tizerindeki giivenirlik
ylizdesi, galismanin giivenilir oldugunu gostermektedir (Miles ve Huberman, 1994). Mevcut
arastirmada giivenirlik ilk soruda %99,4, ikinci soruda %98, 3. soruda %99, 4. soruda %98,3, 5.
soruda %100, 6. soruda %100, 7. soruda %97,3, 8. soruda %97,3, 9. soruda %99,4 ve son soruda %99,4
olarak bulunmustur. Bu veriler aragtirma verilerinin giivenilir oldugunu gostermektedir. Verilerin
gecerligi icin ise dogrudan katihma goriislerinden alintilar yapilmgtir.

Bulgular

Ogrencilerin TUBITAK 1. Kutup Senligine iliskin goriislerini tespit etme amaciyla yiiriitiilen
arastirmada elde edilen bulgular bu boliimde detayli sekilde siralanmistir. Katilimcilarin gortisleri
her soru i¢gin ayr1 olarak ve sinif seviyelerine gore tablolastirilmistir. Katilimcilarin 308’i daha once
kutup bilimleri alaninda herhangi bir etkinlige katilim saglamadigini belirtirken 3’1 birden fazla kez
katilim sagladigin belirtmistir. Verilen 6rnek ciimleler egitim seviyeleri, simiflar1 ve cinsiyetleri goz
oniine alinarak sunulmustur. Arastirmada katilimcilara ilk soru olarak sorulan senlik duyurusuna
nasil ulastiklarina iliskin cevaplar Tablo 4’de verilmistir.

Tablo 4
Senlik Duyurusuna Erigime Tliskin Goriisler
Kodlar Ortaokul Lise Toplam (f) Yiizde (%)

Ogretmen araciligiyla 65 180 245 78,78
Okul araciligiyla 8 24 32 10,29
WhatsApp araciligryla 1 3 4 1,29
EBA (Egitim Bilisim Ag1) araciligiyla 0 1 1 0,32
Afis araciligiyla 0 0,32
Haber araciligiyla 0 0,32
Cevap yok 13 14 27 8,68
Genel Toplam 87 224 311 100

Tablo 4'de goriildiigii {izere ortaokul ve lise seviyelerinde TUBITAK Kutup Senligine erisimde en
etkili erisim kaynagmin dgretmenler oldugu ve daha az etkili kaynaklarin ise EBA, afis ve haber
kaynaklar1 gibi kaynaklar oldugu goriilmiistiir. Ortaokul katilimcilarindan biri olan O7E;
“Hocalarimin vasitasiyla 0grendim, hocam gayet aciklayici net bir sekilde bilgi verdi.” cevabini
vermistir. Lise dgrencilerinden biri olan LIK ise goriisiinii; “Biyoloji Ogretmenim sayesinde
ulastim.” seklinde sunmustur. Arastirmada seminer siiresinin yeterliginin nasil olduguna iliskin
soruya verilen 0grenci cevaplari ise Tablo 5'de verilmistir.
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Tablo 5
Kutup Senliginin Siiresine Tliskin Goriisler
Kodlar Ortaokul Lise Toplam (f) Yiizde (%)

Siirenin yeterli olmasi 32 136 168 54,02
Siirenin kisa olmasi 53 77 130 41,80
Stirenin uzun olmasi 1 7 8 2,57
Fikrim yok / Cevap yok 1 4 5 1,61
Genel Toplam 87 224 311 100

Tablo 5'de goriildiigii iizere lise katiimalarinin yaklagik yarisindan fazlasinin kutup senligi
stiresinin yeterli oldugunu soyledigi ancak ortaokul o6grencilerinin siireyi kisa bulduklarin
belirttikleri goriilmiistiir. Stireyi yeterli bulan ortaokul 6grencilerinden biri olan O5E; “Bence
dengeli bir stire vardi.” cevabimi verirken, bir lise 6grencisi olan LIE ise; “Evet bence tam yerinde
bir siire idi.” cevabin vermistir. Siireyi kisa buldugunu ifade eden lise 6grencilerinden biri olan
L11K ise; “Soru cevaplar i¢in biraz daha uzun olabilirdi.” Olarak gortis belirtmistir. Katilimcilarin
kiictik bir kismu siireyi fazla bulmus, cevap vermemis ya da fikir belirtmek istememistir. Bu goriiste
olan tek ortaokul 6grencisi O6E; “Biraz daha kisa olabilirdi ¢tinkii derslerimizi kagirdik.” cevabin
verirken benzer gortisteki lise 6grencilerinden biri olan LIE ise; “Bence seminerlerde biitiin bilgiler
bir anda verilmemeli. O yiizden biraz uzun oldugunu disliniiyorum.” cevabini verdigi
gortilmiuistiir. Katilimcilarin senlikteki konusmacilarin bilgi aktariminin nasil olduguna iliskin
gortisleri Tablo 6’da verilmistir.

Tablo 6
Konusmacimin Bilgi Aktarimina [liskin Goriisler
Kodlar Ortaokul Lise Toplam (f) Yiizde (%)

Acik / anlagilir bilgi aktarimi 79 207 286 91,96
Tyilestirilebilir bilgi aktarimi 6 12 18 5,79
Hgi ¢ekici olmayan bilgi aktarimi 0 1 1 0,32
Fikrim yok/ Cevap yok 2 4 6 1,93
Genel Toplam 87 224 311 100

Tablo 6’da goriildiigii tizere konusmacinin bilgi aktarima iliskin gortisleri incelendiginde ortaokul
ve lise seviyesindeki katilimcilarin yaklasik yarisindan fazlasmin konusmaciyr begendigi
goriilmiistiir. Senligi begendigini ifade eden bir ortaokul 6grencisinin O5E cevabi su sekildedir;
“Gayet giizel anlatt1. Sanki ben de oraya gitmisim gibi hissettim.” Senligi begendigini ifade eden lise
Ogrencilerinden birinin LIK goriisii ise su sekildedir; “Bence konusmacilarin hepsi anlatmak
istediklerini ¢ok giizel anlattilar, hi¢ sikic1 degildi. Eglenerek bilgi edindim.” Begenmedim cevabi
veren tek lise Ogrencisinin L10E cevabi ise su sekildedir; “Begenmedim, fazla siradan seyler
anlatiliyordu.” Katilmcilarin moderator yonetiminde konusmacilara soru sorabilme durumlarma
ve soramadiklari sorulara iliskin soruya verdikleri cevaplar ise Tablo 7’de verilmistir.

Tablo 7
Moderatér Yonetiminde Soru Sorma Durumuna Iliskin Goriisler
Kodlar Ortaokul Lise Toplam (f) Yiizde (%)
Uygun soru sorma durumu 55 147 202 64,95
iyile§tirilebilir soru sorma durumu 14 26 40 12,86
Fikrim yok/ Cevap yok 18 51 69 22,19
Genel Toplam 87 224 311 100,00
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Tablo 7'de goriildiigii lizere arastirma katiimcilarinin moderatoriin yonetimi ve soru sorabilme
durumuna iligkin soruya verdikleri cevaplarin biiyiik ¢ogunlugunun “uygun soru sorma durumu”
olarak cevaplandig1 goriilmiistiir. Soru sorabilme durumunu uygun olarak ifade eden ortaokul
katilimcilarindan O6K' birinin cevabinin; “Cok giizeldi. Tam iki tane soru sordum.” oldugu
goriiliirken, lise katilimcilarindan birinin ise L9K cevabinin ise; “Seminer yonetimi iyidi ama ben
biraz utandigim igin soru soramadim.” oldugu goriilmiistiir. lyilestirilebilir soru sorma durumu
olarak kodlanan durumda ise verilen cevaptan memnun olmama, siire yetersizlikleri, soru iletmede
problem yasama, vb. durumlar ele alinmisgtir. Siire yetersizligi sebebiyle problem yasayan ortaokul
ogrencilerinden biri olan O5E; “Yani sorumu soramadim ¢iinkii zaman yetmedi. Ama yani goriiniise
gore kimse ¢ekinerek soru sormadi ¢linkii moderator ve diger kisi ok samimiydi.” cevabi verirken,
soru gondermede problem yasayan lise 6grencilerden biri olan LIK ise; “Asla soramadim c¢iinkii
belirttikleri soru gonderme yerinde soru génderme yeri yoktu.” cevabini vermistir.

Katilmailarin ¢ok biiyiik bir kisminin soramadiklar1 bir soru olmadigini ve sormak istedikleri
sorular1 sorabildigini belirttigi gortilmiistiir. Sorularmi soramayan katiimcilarin goriisleri
incelendiginde LIK olarak kodlanan bir lise 6grencisinin; “Sordugum sorunun cevabini tam
alamadim. Soru su sekildeydi: Kutuplar eridikce beyaz alan azaliyor, beyaz alan eridikge kiiresel
1sinma artrtyor ve bu bir kisir dongiiye giriyor. Bu durumda, beseri nedenlerden gerceklesen
1sinmay1 en aza indirmek bu dongiiyii kirmaya yeter mi, yetmez ise bu dongitiyii kirmak igin beseri
ne yapilabilir? Sorunun ilk yarisina cevap aldim ancak ikinci yarisinin cevabimi tam alamadim.”
goriistinii paylastig1 goriilmiistiir. Bir ortaokul 6grencisi olarak kodlanan O6E ise merak ettigi soru
olarak; “Orada farkli elementler var m1?” cevabini verirken, bir baska ortaokul 6grencisi olan O5K
ise; “Oradaki insanlarla iletisiminizi hangi araglarla gergeklestiriyorlar?” sorusunu yoneltmek
istedigini belirtmistir. Senligin 6grencilere katkisma iligkin goriisler ise Tablo 8'de belirtilmistir.

Tablo 8
Senligin Ogrencilere Katkisina Iliskin Goriisler
Kodlar Ortaokul Lise Toplam (f) Yiizde (%)

Kutuplar hakkinda bilgi edinme 52 111 163 52,41
Cevre duyarligini artirma 25 69 94 30,23
Bilime / Bilim insanina y&nelik ilgi 6 22 28 9,00
Merak duygusunu artirma 3 7 10 3,22
Pek bir sey katmama 0 12 12 3,86
Kavramsal yanilgilar1 diizeltme 0 2 2 0,64
Fikrim yok / Cevap Yok 1 1 2 0,64
Genel Toplam 87 224 311 100,00

Tablo 8’de goriildiigii tizere, katilimcalarm goriis gesitliliginin artis gosterdigi sorulardan birinin bu
soru oldugu gorilmiistiir. Her iki 6rneklemdeki katilimcilarin yaklagik yariya yakini kutuplar
hakkinda genel bilgi edindigini ifade etmistir. Ortaokul 6grencilerinden biri olan O5E; “Kutuplarla
ilgili daha ¢ok bilgi 6grendim.” Cevabini verirken, lise 6grencilerinden biri olan L9K ise; “Kutuplara
olan ilgim ve bilgim artt1.” cevabini vermistir. Daha az sayida cevap veren katilimcilarin daha alana
0zgii bilimsel konulara ve bilime yonelik goriis belirttigi goriilmiistiir. Ortaokul 6grencilerinden biri
olan O5E; “Ben okyanuslarin haritasinin nasil ¢ikarildigini, modiillerin igini, orada nasil
yagadiklarin1 merak ediyordum biitiin sorularimin cevabini seminerde buldum.” Cevabini verirken,
bir diger ortaokul 6grencisi olan O7E ise; “Bilimsel ¢alismalara ilgim artt1.” cevabini verdikleri
goriilmiistiir. Senligin kendisine pek bir sey katmadigini ifade eden bir lise 6grencisi olan L10E ise;
“Kutuplardaki yasam ve birkag¢ sey haricinde pek bir sey kattig1 sdylenemez.” cevabini vermistir.
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Kutup senliginin nasil daha iyi yapilabilecegine iliskin goriisler Tablo 9'da verilmistir.

Tablo 9
Kutup Senliginin Nasil Daha lyi Yapilacagina Iliskin Goriigler
Kodlar Ortaokul Lise Toplam (f) Yiizde (%)

Siire/Saat/Ortamin degistirilmesi 40 72 112 36,01
Mevcut durumun iyi olmasi 31 61 92 29,58
Uygulamali etkinlikler eklenmesi 2 14 16 5,14
Kapsamin genisletilmesi 2 10 12 3,86
Gorsel/Teknolojilerin eklenmesi 6 18 24 7,72
Katilimci sayis1 degisimi 3 6 9 2,89
Konusmacilarin enerjik olmas: 0 5 5 1,61
Fikrim yok / Cevap Yok 3 38 41 13,18
Genel Toplam 87 224 311 100,00

Tablo 9’da goriildiigii tizere katilmcilarin yarisindan azinin senligi mevcut haliyle giizel buldugu
ve biiylik bir kisminin genligin daha iyi ve etkili nasil ytritiilecegine iliskin goriis belirttigi
gorilmistiir. Senligin yiiriitiildiigii ortama iligskin goriis bildiren ortaokul 6grencisi O7E; “Yiiz yiize
yapilsa ¢ok giizel olurdu.” cevabini verirken, lise 6grencisi L10E ise; “Genel olarak daha genis bir
stirece yayilmaliyd1.” seklinde cevap vermistir. Baz1 katilimcilarin goriiglerinin birbirine tamamen
zit oldugu goriilmistiir. Ortaokul 6grencilerinden biri olan O5K; “Yiiz yiize toplu bir bicimde
yapilsa daha dikkat gekici olabilirdi.” cevabin verirken, mevcut haliyle iyi oldugunu ve cevrimici
olmasi gerektigine iliskin goriis belirten lise 6grencisi olan LIK ise; “Online olmas: ¢ok daha iyi,
iilkenin her yanindan insanlar ayni anda katilabiliyor.” cevabini vermistir. Ogrencilerin gorseller,
videolar, etkilesimli aracglar ve 3D gezi gibi daha ¢ok duyuya hitap eden goriislere sahip oldugu
gortilmiistiir. Bir ortaokul 6grencisi olan O5K; “Kutuplarla ilgili bir 3D gezi yapilabilirdi ve nerede
ne oldugu gosterilebilirdi.” cevabin1 vermistir. Konusmaa ile ilgili goriis belirten bir lise
ogrencisinin (L11K) goriisiiniin ise; “Konusmacilarin daha akict konusmasi semineri daha iyi bir
hale getirirdi.” oldugu goriilmiistiir. Mevcut deneyimler sonucunda senliin hangi tiir ortamlarda
yuriitiilmesi gerekliligine iliskin goriisler Tablo 10’da belirtilmistir.

Tablo 10
Senligin Yiiriitiilmesinin istendigi Ortama Iliskin Goriisler
Kodlar Ortaokul Lise Toplam (f) Yiizde (%)

Fiziksel ortam 82 200 282 90,68
Hibrit ortamlar 1 14 15 4,82
Sanal ortam 3 9 12 3,86
Fikrim / Cevap Yok 1 1 2 0,64
Genel Toplam 87 224 311 100,00

Tablo 10’da goriildiigii tizere katiimcilarin biiyiik ¢ogunlugunun fiziksel ortami tercih ettigi
goriiliirken baz1 katilimcilarin sanal ortami, bazilarinin ise hibrit ortamlar1 vurguladig:
gortilmiistiir. Her iki ortamda da yiiriitiilmesini destekleyen goriislere sahip tek ortaokul 6grencisi
O5E; “ikisi de glizel olurdu ama sanal olunca katilma imkani buldum 6teki tiirlii belki gidemezdim.”
cevabini verirken, hibrit ortamlarin olmasi1 gerektigini diisiinen lise 6grencilerinden biri (L9K) ise;
“Fiziksel ortamda elbette daha giizel olur ancak katilimin fazla olabilmesi icin de sanal ortam daha
iyi.” cevabini verdigi goriilmiistiir. Sanal ortamda yiiriitiilmesi gerektigi cevabini veren bir lise
ogrencisi (L9K) ise; “Sanal ortamdakiler hem daha az vakit alir hem daha yararh olur bana gore.”
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cevabini vermistir. Senligin fiziksel ortamda yapilmasi gerektigi goriisiine sahip ortaokul
ogrencilerinden bir digeri (O5K) ise; “Fiziksel ortamda daha fazla materyal gorme imkani
oldugundan bence fiziksel ortamda yapilmas: daha etkili olurdu.” Seklinde goriis belirtmistir.
Senligin bilimsel etkinliklere katihm istegini nasil etkiledigi sorusuna verilen cevaplara iligkin
goriisler ise Tablo 11’de verilmistir.

Tablo 11
Senligin Bilimsel Etkinliklere Katilma Istegine Etkisine Yonelik Goriisler
Kodlar Ortaokul Lise Toplam (f) Yiizde (%)
Katilima olumlu etki 71 152 223 71,70
Katilima kararsiz etki 11 42 53 17,04
Katilima olumsuz etki 5 30 35 11,25
Genel Toplam 87 224 311 100,00

Tablo 11’de goriildiigii tizere katilimcilarin biiyiik bir kisminin kutup senliginin benzer senliklere
katilimlarina karsi istek duymalarina neden oldugunu ifade ettikleri goriilmiistiir. Katilimcilarin bir
boliimii kararsiz kalirken, kiigiik bir boliimii ise benzer senliklere katilimi olumsuz etkiledigini
belirtmistir. Katilirim cevabi veren lise 6grencilerinden biri (L11K); “Bizlere bu bilgileri verdiginiz
i¢in, insanlik igin calishgimiz icin tesekkiirler, tekrar katilmak isterim.” cevabini verirken, emin
degilim cevab1 veren lise 6grencilerden birinin (L9E) cevabi ise; “Anlik bir heves yaratti sadece.
Sonrasinda ayni monoton hayatima devam ettim.” seklinde olmustur. Katilmam cevab:1 veren
ortaokul 6grencilerinden birinin (OKS8); “Bu senlik bana pek bir sey katmadigindan katilmak
istemem.” cevabimn verdigi gortilmiistiir.

Tartisma

Arastirmada kutuplarin disiplinler aras1 giiclii baglantilarini kesfettirebilmek ve hassas dogasini
fark ettirebilmek amaciyla kutup bilimleri alaninda kurgulanan ve katilimcilarla bulusturulan
TUBITAK Kutup Senligine ydnelik katiimar goriisleri ele alinmistir. Arktik ve Antarktika, ekstrem
ve cografi olarak benzersiz ortamlarin, baska bir yerde gerceklestirilemeyen veya goriilmesi
miimkiin olmayan temel fenomenler ve siiregler hakkinda arastirmaya olanak saglayan dogal
laboratuvarlardir (National Science Foundation [NSF], 2005). Bu 6nemden yola ¢ikilarak, yiirtitiilen
arastirma sonucunda {ilkemizin pek ¢ok farkl: ilinden farkli yas ve smif diizeyindeki katilimcilara
ulagildig1 tespit edilmistir. Basar ve digerleri (2018) ile Akkanat (2020) tarafindan yiiriitiilen
arastirmalarda okul oOncesi donemden yetiskinlere kadar genis yelpazeli senlik katilimi
degerlendirilmistir. Mevcut arastirma Orneklemi ogrencilerle smirh tutuldugundan bu
arastirmadaki katilimar sinif diizeyi gesitliligi ile mevcut arastirmadaki gesitliligin benzer oldugu
sOylenebilir. Mevcut arastirmanin cevrimici gergeklestirilmesi pek ¢ok farkhi ilden 6grencinin
katilimia olanak saglamistir. Literatiirde yer alan TUBITAK projeleri bir ili ya da bir bdlgeyi
kapsadigindan mevcut arastirma ile bu yonii ile farklilasmakta, arastirmadaki gesitlilik iilkemizin
farkli illerini bir araya getirmeye olanak sagladigindan degerli goriilmektedir. 1. TUBITAK Kutup
Senligi cevrimici ve canli olarak gergeklestirilmistir. Balestri ve digerleri (2022) tarafindan belirtildigi
iizere pandemi doneminde yiiriitiilen ¢evrimici bilim senliginde yer alan 38 etkinligin 28’i 6nceden
kaydedilmis ve 10'u da canli olarak sunuldugu belirtilmistir. $enligin kurgusunun literatiirdeki
orneklerle uyumlu oldugu sdylenebilmektedir.
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Senlik duyurusuna erisimde siklikla gerek ortaokul gerek lise katilimcilarinda 6gretmen ve okul
cevabi verildigi, bunlara ek olarak katihmcilara EBA, WhatsApp, haber, vb. gibi cevrimici araglarla
da ulagilabilecegi goriilmiistiir. ligkili literatiir incelendiginde dgrencilerin senliklere velileri ya da
ogretmenleri ile katilim sagladig belirtilmistir (Basar ve digerleri, 2018). Kegeci (2017) tarafindan
yuriitiilen arastirmada katihmcilarin yaklasik yarisinin bilim senligine kendi istegiyle yonlendigi,
ogretmen faktoriiniin diisiik oldugu belirtilmistir. Bilim senligi gibi etkinliklere Ggrenciler
tarafindan gosterilen yakin ilgi ve 6grencilerde kendiliginden gerceklesen isteklilik durumu, boylesi
etkinliklerde, arastirmacilara rehber olabilecek niteliktedir. Bundan dolayi, diizenlenecek bilimsel
etkinliklere hem o6grenci katilimini saglamak hem de 6grenciye kolay erisebilmek igin farklh
yontemlerden ve araglardan yararlanilmasinin faydali olabilecegi diisiiniilmektedir. Senlikteki
oturumlarin siiresine iliskin soruya verilen cevaplar incelendiginde ise ortaokul katilimcilarinin
yaridan fazlasmin siirenin kisa oldugunu belirttigi goriiliirken lise katilimcilarmin siireyi yeterli
bulduklar goriilmiistiir. Glilgiin ve digerleri (2019) tarafindan yiiriitiilen bilim senligine yonelik
ogrenci gortiislerinin incelendigi arastirmada Ogrencilerin programlarin siirelerinden ve genel
memnuniyet derecelerinin yiiksek oldugundan bahsedilmistir. Mevcut arastirma katihmcilarinin da
ortaokul seviyesindekilerin siireyi kisa bulmalarimin bu arastirma ile farkli, ancak lise
katilimcilarinin yeterli bulmasi benzer goriise sahip oldugu izlenimini vermistir.

Katilimcilarin konugmacinin bilgi aktarimina iliskin soruya verdigi cevaplar incelendiginde biiyiik
cogunlugunun konusmacilarin bilgilerini aktarma bicimlerini begendiklerini ifade ettikleri,
ogrenmek istediklerini 0grenebildiklerini ifade ettikleri goriilmiistiir. Ancak bazi katihimcilarin
konusmacilarin daha giincel bilgi aktarmas1 gerektigini ifade ettikleri de goriilmiistiir. Abernathy
ve Vineyard (2001) tarafindan ytiriitiilen, bilim senligi ve bilim olimpiyatlarina katilim saglayan lise
ogrencilerinin goriiglerinin degerlendirildigi aragtirmada; bilim genliklerine katilan 6grencilerin
eglenmek, yeni bilgiler ve bilimsel siireci 6grenme istegini dile getirdigi tespit edilmistir. Bu
arastirmadaki yeni bilgi 0grenme istegi ile mevcut arastirmadaki katiimcilarin benzer amacla
senligi katilim sagladig1 goriilmiistiir.

Katilimcilarin moderatorlerin  yonetiminde soru sorabilme durumlarina iliskin distinceleri
incelendiginde ortaokul ve lise ornekleminde biiyiik ¢ogunlugunun ok iyi cevabi verdigi ve
istedikleri soruyu sorabildikleri goriilmiistiir. Ancak katilimcilarin kiigiik bir kismi sorularim
soramadiklarini ifade etmistir. Demiral (2022) tarafindan yiiriitiilen TUBITAK 4007 bilim senligi
etkinliklerine katilan Ogrencilerin degerlendirmelerine gore; atolye liderinin ilgisine iliskin
ortalamanin iyi oldugu tespit edilmistir. Mevcut arastirmada da moderator yonetimindeki etkinlik
yonetiminin ¢ogunlukla ¢ok iyi oldugu ve bu arastirma bulgulariyla benzerlik tasidig:
sOylenebilmektedir. ~Akkanat (2020) tarafindan yiiriitiilen TUBITAK bilim senliginin
degerlendirilmesinin amaclandig1 arastirmada ortaokul ve lise 6grencilerinin senlik sonrasi bilimsel
tutumlarinin ve bilim 6grenmeye yonelik motivasyonlarinin arttigr belirtilmistir. Benzer sekilde
Bostan ve digerleri (2022) tarafindan ytiriitiilen arastirmada da ortaokul ve lise katilimcilarinin bilim
senligine katilim sonrasi olumlu tutum gelisimi gosterdigi ifade edilmistir. Ortaokul ve lise
katilimcilarinin bir kisminin hala sorularinin olmasinin bu bulgularla ile birbirini destekler dogada
oldugu diistintilmektedir.

Katilimcilarin konusmaciya soramadiklar: sorulara iliskin goriisler ortaokul ve lise diizeyleri igin
incelendiginde her iki grupta da biiyiik ¢gogunlugunun sorusunu sordugu ve kiigiik bir kisminin
hala sorusunun oldugu tespit edilmistir. Bu durumun senligin ¢evrimici ytiriitiilmesi ile iligkili bir
durum oldugu diistintilmektedir. Kok ve digerleri (2021) tarafindan yiiriitiilen arastirmada bilim
senliklerinin ortaokul 6grencilerinin sosyal yasamlarina olumlu etkide bulundugu belirtilmistir.
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Mevcut durumun bu arastirmadaki ortaokul Orneklemi ile benzer oldugu sdylenebilir.
Katilimcilarin senlik sonunda merak uyandiran konulara iliskin gortisleri oldugu gortilmiistiir.
Sorularin katildiklar1 oturumlar ve ilgileri sebebiyle c¢esitlendigi diisiiniilmektedir. Uzay
arastirmalarindan canli yasamina, deniz hukukundan kutuplarda yararlanilan teknolojilere uzanan
farkli disiplinler agisindan meraka sahip olmalar1 6nemli goriilmektedir. Kutup calismalar: fiziki,
canly, yerbilim gibi temel bilim alanlar1 (Scientific Committee on Antarctic Research [SCAR], 2014)
ile sosyal ve beseri bilimler gibi (Ulusal Kutup Bilim Programi [NPSP], 2018) bircok bilim dalinda
farkli arastirma alanlarini kapsamaktadir. Mevcut arastirma kendi alaninda bir ilk oldugundan,
ogrencilerin bu alanlardaki farkli oturumlara katihm saglamalarinin ve farkl bilim dallarmna iliskin
sorularinin olmasi bu goriis ile ortiismektedir.

Mevcut arastirmada elde edilen bulgulardan bir digerini ise senligin 6grencilere katkisina iliskin
soruya verilen cevaplar olusturmaktadir. Senligin 0grencilere katkisina yonelik sorulan soruya
verilen cevaplarin gesitlendigi gortilmiistiir. Katilimcilarin ¢cogunlugunun kutuplar hakkinda genel
bilgi edinmesi, ¢evre duyarliliginin artmasi ile kiiglik bir kismimnin bilime, bilimin 6nemine, bilim
insan1 olmaya, bilimsel diistinmeye iliskin motivasyonlarinda artis oldugunu belirtmeleridir. Kegeci
(2017) tarafindan bilim senliklerine katilan ortaokul ve lise 6grencilerinin amaglarini ve 6grenme
kazanimlarini belirlemek amaciyla arastirma yiiriitmiistiir. Bu arastirmada elde edilen bulgulara
teknoloji kullanimlarin1 6grenme, bilgiyi giinliik yasamda kullanma ve bilgiye ve dogaya kars:
olumlu tutum sergileme oldugu tespit edilmistir. Gerek ortaokul gerek lise katilimcilarinin bilime,
bilim insanlarma, bilimsel diistinmeye iliskin olumlu diistince kazandiklar1 tespit edilmistir.
Demircioglu (2022) tarafindan yiiriitiilen bilim senliginde katilan farkli yas grubundan kisilerin
bilim insan1 algisinin ve degerlendirilmesinin incelendigi arastirmada senlige katihm saglayan
Ogrencilerin bilim insani algismin onemli Olciide olumlu degisim sagladigi belirtilmistir. Bu
aragtirma ile yiritilen aragshrmanin bu boyutunun benzer goriislerden beslendigi
diistintilmektedir. Mevcut arastirmanin ortaokul ve lise katilimcilarinin senlik sonunda kutuplar
hakkinda yeni bilgiler edindikleri belirtilmistir. Kog¢ ve Kayacan (2022) tarafindan bilim senlikleri ve
fuarlar ile ilgili calismalarin incelendigi meta-sentez ¢alismasinda incelenen ¢alismalarin biiyiik
¢ogunlugunda bilim senliklerinin alana 6zgii becerileri gelistirdigi belirtilmistir. Kutup bilimleri
alanindaki mevcut calismanin da bu yoniiyle kutup bilimleri alanindaki becerilere vurgu yaparak
gelistirdigi distiniilmektedir. Jensen ve Buckley (2014) tarafindan deginildigi {izere bilim
senliklerinin birincil amacinin bilgi almanin 6tesinde, bilimin heyecan ve ilham verici boyutunun
daha 6n planda tutulmas: oldugu belirtilmistir. Bu goriis mevcut arastirmadaki kiigiik bir katilimei
grubundan elde edilen bulgularla ortiismektedir. Lise 6rnekleminden iki katilimci yanlis bilgilerinin
diizelttigini belirtmistir. Ayrica Akkanat (2020) tarafindan yiiriitillen arastirmada da bilim
senliginin 6grencilerin yanhs 6grenmelerini giderdigi sonucuna ulasilmistir. Mevcut arastirmada da
katilimcilarin yanhs bilgilerini diizelttiklerini ifade ettigi goriilmiistiir. Bu goriisler birbirini
destekler niteliktedir. Bostan ve digerleri (2022), bilim senligindeki etkinliklerin katilimcilar1 bilimle
bulusturdugu ve bilimsel yontemi anlamada yardimc oldugu belirtilmistir. Bu goriislerin de
mevcut arastirma bulgulariyla benzer dogada oldugu soylenebilmektedir. Lise katilimcilarinin
kiiciik bir kismi ise senligin kendilerine bir katkis1 olmadigini belirtmiglerdir. Oztiirk ve digerleri
(2023) tarafindan yiriitiilen bilim senliginin farkli yas grubundan ogrencilere ve katilimcilara
biitiinciil katkisinin incelendigi arastirmada 6grencilerin biiyiik bir kisminin bilim senliginde yeni
bilgiler edindigi, kii¢lik bir kismimnin ise bu siirecin kendilerine bir katkida bulunmadigim
belirttikleri ifade edilmistir. Mevcut arastirmadaki lise katilimcilarinda da benzer bir goriisiin
oldugu bu yoni ile literatiirle ortiisen sonugclara erisildigi goriilmiistiir. Senligin daha iyi nasil
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yapilabilecegine iliskin cevaplar kodlandiginda katilimcilarin yariya yakinin mevcut haline ek
olarak farkl goriisler 6ne siirdiigii goriilmiistiir. Bu goriislerden diger sorularda deginilmeyen ve
one cikanlar arasinda gorsel araglarin artirilmasi, 3d sergi ve c¢evrimici uygulamalardan
yararlanilmasi, uygulamali ve etkilesimli oturumlarin olmasi gerekliligin vurgulandig:
goriilmiistiir. Bagar ve digerleri (2018) tarafindan yiiriitiilen TUBITAK bilim senligi aragtirmasinda
ortaokul ve lise katithmailarina senligin nasil daha iyi olabilecegine iliskin goriisleri sorulmustur.
Katilimcilarin ayni etkinlikleri diizenleyecekleri ancak etkinliklere bilgi, teknoloji ve proje temelli
etkinlikler ile gorsellerle desteklenen, yasamda faydali olabilecek bilgilerin yer aldigi genis
katilimcili etkinlikler diizenlemenin onemli oldugu vurgulanmistir. Bu arastirma ile mevcut
aragtirmadaki ortaokul ve lise katilimclarinin goriislerin benzer o6zellik tasidii sdylenebilir.
Katilimailarin bir diger 6nemli goriilen goriistiniin ise konusmacilarin daha enerjik olabilmelerine
yapilan vurgu oldugu diistintilmektedir. Bir bilim senliginde yer almanin en 6nemli etkileri, sosyal
olarak tegvik edici ve eglenceli bir ortamda yeni bilimsel bilgi alanlarma karg: artan ilgi ve merakin
gelismesi olarak siralanabilmektedir (Jensen ve Buckley, 2014). Bu goriis ile mevcut arastirmadaki
konusmaciya yonelik enerjik olma yorumunun birbirini destekledigi diisiiniilmektedir.
Katilimcilarin bazilarmin genlikteki oturumlarin daha kalabalik bazilarinin daha az katilima ile
yuriitiilmesi gerektigi gortisiinii belirtmistir. Demiral (2022) tarafindan yiiriitiilen arastirmadaki
katilimailar, baz1 oturumlarin kisi sayisinin fazla olmasi sebebiyle atdlyenin verimini diistirdiiginii
belirttikleri goriilmiistiir. Mevcut arastirma katilimcilarinin da bazilar1 gruplarin kalabalik
oldugunu bazilar1 da gruplarin daha fazla kalabalik olmasi gerektigini belirttiginden arastirmalarin
sonuglarinin benzer oldugu tespit edilmistir.

Arastirma sonucunda katilimcilarin ¢ok biiyiik bir kisminin senligin ytiz yiize yiriitiilmesinin daha
etkili olacagini One siirdiigli tespit edilmigtir. Balestri ve digerleri (2022) tarafindan pandemi
oncesinde yliz ylize yiiriitiilen pandemi donemi zorunlugu olarak cevrimigi gerceklestirilmek
durumunda kalnan bilim pazar1 (Oxford Brookes Science Bazaar) etkinligi katilimcilar ele
alindiginda yiiz yiize ytritiilen etkinliklere katilimin cevrimici olanlara gore daha fazla oldugu
belirtilmistir. Mevcut arastirmadaki yiiz ylize istegi ile bu bulgu benzer dogadadir. Bilim
senliklerinin, ziyaretgilerin arastirmacilarla etkilesime ge¢mek ve yetiskinlere, ¢ocuklara ve ailelere
yonelik farkli bilim konusmacilariyla karsilasmak igin sundugu firsatlarin énemli goriildiigiinii
belirtmistir (Jensen ve Buckley, 2014). Bu 6nemin mevcut arastirmadaki yiiz ylize vurgusunun
gerekgesi ile benzer oldugu disiiniilmektedir. Ayrica katilimcilarin kiigiik bir kismi1 senlige erisim
kolaylig1 saglayacagimndan oOtiirli ¢evrimi¢i ya da her iki ortamin birlikte kullanilabilecegini
onermistir. Hurd (2000) bilim iletisimi i¢in yenilik¢i ve ¢aga uygun bir paradigma degisimini 6ne
siirerek web tabanli degisiklikler onermistir. Mevcut arastirma bulgulari ile bu arastirmanin biiyiik
¢ogunlugunu olusturan katilimcilarin goriisleri ile benzerlik gostermedigi, ancak erisime kolaylik
saglayacag goriisii ile benzerlik tasidig: goriilmiistiir. Kennedy ve digerleri (2018) tarafindan sosyo-
ekonomik agidan farkliliklara sahip toplumlari bilimle bulusturmak igin yararlanilan araglara stiphe
ile baktiklar1 belirtilmistir. Toplumun genelinin erisimini saglamak ve kolaylastirmak i¢in ¢evrimigi
araglarin uygunlugunun bu goriis ve mevcut arastirmadaki goriislerle uyumlu oldugu sdylenebilir.

Bu senlik sebebiyle bir baska bilim senligine katilim istegine yonelik goriisler incelendiginde ise
katihmailarin biliyiik ¢ogunlugunun katihm saglamak istedigi tespit edilmistir. Demiral (2022)
tarafindan yiiriitiilen arastirmada da katihmalarin tekrar bir bilim senli§ine katilmaya istekli
olduklar1 tespit edilmistir. Mevcut arastirma ile bu arastirma benzerlik gostermektedir.
Katilimcilarin kiigiik bir kismu kararsiz oldugunu ve bir kismi da katihm saglamak istemedigini
belirtmistir. Bulut ve Caner (2018) tarafindan lise 6grencileriyle yiiriitiilen arastirma sonuglarinda
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bilim senliginde gorev alan 6grencilerin daha 6nce de gorev aldig1 ve daha sonraki senliklerde de
gorev almak istediklerini belirttikleri goriilmiistiir. Bu arastirma sonuglari da mevcut aragtirmanin
bu yoniiyle benzerlik gostermemekte ancak tekrar katilma istegine sahip katihima goriisleriyle
benzerlik gostermektedir. Ayrica katilimcilarm biiytik cogunlugunun daha 6nce kutup bilimleri
alaninda senlige katilim saglamadigini belirtirken sadece 3 kisi katilim sagladigini belirtmistir.
Basaran ve Karakog-Topal (2022) tarafindan yiiriitiilen ve TUBITAK'1n 4007 kodlu bilim senligine
katilimin bilimsel tutum puanlarindaki degisimin degerlendirildigi arastirmada popiiler bilim
yaymlarimi takip etmeyen, deney iceren videolar izlemeyi tercih etmeyen, bilimsel aktivitelere
katilimdan uzak kalan 6grencilerin bilimsel tutum puanlarinda daha biiyiik artisin gortldiigi
belirtilmistir. Finnerty (2013) tarafindan yiirtitiilen arastirmada da bilim fuarina katilimin ortaokul
ogrencilerinin bilime y6nelik tutum ve STEM kariyerine iligkin ilgilerini artirdigini tespit etmistir.
Mevcut arastirmadaki katihmcilarin biiyiik ¢cogunlugunun kutup bilimleri alaninda ilk etkinligi
oldugunu ve her iki aragtirmadaki bilimsel tutum artis1 ile benzer bir gerekceyle gerceklestigi
sOylenebilmektedir.

Sonug ve Oneriler

TUBITAK Kutup Senligine iliskin 6grenci goriislerinin incelendigi aragtirma sonuglarinda senlige
pek cok farkli ilden, pek ¢ok farkli okul tiiriinde ve 6grenci seviyesinde katilimin saglandig: tespit
edilmistir. Ayrica senlige katihm saglayan ortaokul ve lise 6grencilerinin ilgisini cekebilecek
etkinliklere ve oturumlara katihm sagladiklar1 ve genel memnuniyet diizeylerinin yiiksek oldugu
goriilmiistiir. Ogrencilerin goriisleri dogrultusunda konusmacilarin daha fazla duyuya hitap edecek
bicimde igeriklerinde gorsel ve isitsel Ogelere yer vermesinin onemli goriildiigli sonucuna
ulagilmustir.

Mevcut senligin, katilimcilarin geneline bilgi verme Otesinde bazi katiimcilarin bilime olan
merakini artirmada, bilime ilgi duymada, bilimin 6énemini fark etmede ve bilim insani olmaya
motive etmede ve 6nemli farkindaliklar: kazandirmada rol oynadig: tespit edilmistir. En degerli
kazanimlardan birinin ise 6grencilerin kutuplarin hassas ve kirilgan dogasini fark etmeleri ile gevre
bilinci kazandiklarini ifade etmeleri oldugu goriilmektedir.

Genel anlamda ortaokul ve lise katilimcilarinin tiim alanlarda gortisleri paralellik gosterirken sadece
senligin siiresine iligskin goriislerde ortaokul 6grencileri i¢in siirenin yetersiz oldugu belirtilirken lise
katihmalarinin siireyi yeterli bulduklar1 goriilmiistiir. Kutup bilimleri alaninda yiiriitiilen bu
arastirmanin bir diger 6nemli sonucunun ise dgrencilerin uzak illerdeki arkadaslarmin da katihim
saglayabilmesi ve bilgi alabilmesi igin senligin ¢evrimici boyutunun da olmas: gerektigine yapilan
vurgu oldugu ve bu vurgunun lise katihimcailar1 arasinda daha yaygin oldugu goriilmiistiir.

TUBITAK Kutup Senligi etkililigi kapsaminda belirtilen éneriler asagidaki gibi siralanmistir:

e Kutup bilimlerinin diger disiplinlerle baglantisin1 ortaya koyacak ve arastirma alanlarim
ogrencilerle bulusturacak etkinliklerin yiiriitiilmesinin degerli oldugu diistiniildiigiinden
kutup bilim etkinliklerin stirdiiriilebilirliginin saglanmasi onerilmektedir. Ayrica kutup
bilimleri alaninda farkindaliklarini tespit etmeye yonelik deneysel arastirmalar yiiriitiilmesi
de 6nemli goriilmektedir.

¢ Mevcut aragtirmadan yola gikarak bilimin sosyal etkilesiminin farkindalik kazandirmada
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etkililiginin vurgulandigi, bilim iletisiminin saglandigi, uygulamali etkinliklerin ve farkli
orneklerin de artirilmasi Onerilmektedir. Konusmacilarin baz1 6grencilerin derinlikli
ogrenme ihtiyacini karsilayacak igerikler icin baglanti verebilecegi orneklerin sunulara
eklenmesi Onerilmektedir. Ayrica senlige tekrar katilim saglamak istemeyen 6grencilerin
gerekgelerinin derinlemesine incelenmesi 6nemli goriilmektedir.

e Bilim senliklerinin yiiz yiize yiiriitiilmesinin sosyal etkilesimi ve katihmcilarla etkili iletisimi
artiracagindan etkinliklerin yiiz yiize yiiriitiilmesi, farkl illerden katilimcilarin da bilgi
edinebilmesi ve katilim saglayabilmesi icin senliin ayrica ¢evrimigi olarak da sunulmasi,
toplumun daha biiyiik kesimine erisim saglayacagindan 6nerilmektedir.

Etik Kurul Onayr: Etik kurul onayi, Diizce Universitesi Bilimsel Arastirma ve Yaym Etik Kurulundan
21.04.2021 Tarih ve 119 no ile alinmistur.

Arastirmacilarin Katki Orani: Calismada yazarlarin katk: oranlar esittir.
Catisma Beyani: Yazarlar herhangi bir ¢ikar catismasi olmadigini beyan etmektedir.

Destek ve Tesekkiir: Bu calisma Cumhurbaskanligi himayelerinde, Sanayi ve Teknoloji Bakanligi uhdesinde,
TUBITAK MAM Kutup Aragtirmalar Enstitiisii koordinasyonunda yiiriitiilen Ulusal Kutup Bilim Seferleri
kapsaminda {iilkemizde uygulanan Ulusal Kutup Bilim Programimin Egitim ve Farkindalik ¢alismalar
kapsaminda hazirlanmistir. Ulkemizin kutup seferlerine katkisi olan tiim arastirmacilara tesekkiirlerimizi
sunariz. Ayrica arastirmaya destekleri igin Abant Izzet Baysal Universitesinden Sayin Prof. Dr. Fatih Aydin’a
ve Dr. Tugba Sivrikaya'ya tesekkiir ederiz
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