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Abstract

Teachers attend many courses, seminars, and workshops at the national and international levels
to ensure their professional development. This study aims to investigate the opinions and
achievements of the teachers who participated in the tenth Turkish Teacher Program (TTP) held
at CERN. An explanatory case study was preferred as the research model. The study group
consists of 12 teachers who participated in the CERN TTP-10 event. A semi-structured
interview form was created to collect data. The form created by the researchers was finalized
by taking expert opinions, and the final form consists of four questions. Interviews lasted
approximately 30 minutes with each teacher. The descriptive analysis method was used in the
analysis of the obtained data. In the results obtained, it is seen that the teachers aim to achieve
the widespread impact of the program through students, teachers, and society. While doing this,
they state that they can try many ways such as seminars, presentations, experience sharing,
experimentation, and student clubs. Teachers’ opinions about the program were generally
positive, and they stated that their self-confidence and motivation about the effects of the
lessons they conduct at school increased. It is seen that teachers want to extend the program
period regarding the effectiveness of the program, reduce the theoretical lessons, and make
more applications. As a result, the CERN TTP-10 activity positively affected the participating
teachers. Increasing the number of such international events and ensuring that more teachers
reach them is among the research suggestions.
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In today’s world, where scientific and technological developments rapidly
transform life, interactive learning environments are a topic of great interest for
educational research. The environment draws attention as an essential source of
inspiration in the production of scientific discourse. Learning is not only limited to
classrooms but also takes place outside the school (Giilen & Bozdogan, 2021;
Karamustafaoglu & Ermis, 2020; Ozcan & Yilmaz, 2018). Thus, it is emphasized that
formal teaching at school should be supported by informal learning environments
(Bozdogan & Yalgin, 2006). The 2018 science curriculum states that teaching can be
carried out in informal learning environments (Ministry of National Education
[MoNE], 2018). The 2023 Vision for Education also emphasises the use of out-of-
school learning environments in line with learning outcomes (Ministry of National
Education 2023 Vision Document). Today, where schools are limited in meeting
scientific knowledge, it is essential to use informal learning environments as a
learning environment (Demirel & Ozcan, 2022; Sen, 2021). It is seen that informal
learning environments provide students with positive attainments in many ways
(Demirel & Ozcan, 2020; Demirel & Ozcan, 2022; Giilen & Bozdogan, 2021). As an
example of these acquirements, it is stated in various studies that the activities carried
out in informal learning environments are effective in students’ understanding of
concepts (Ertas et al., 2011), their attitudes towards the subject (Yildirim, 2018), their
motivation (Yildirim, 2020) and increasing on their interest (Dori & Tal, 2000). In
addition, it is stated that informal learning environments are effective in developing
students’ research and questioning skills (Sontay et al., 2016) and suitable for
preparing a learning environment for appropriate individual differences for students
(Cicek & Sarag, 2017). For these reasons, informal learning environments have
frequently started to take place in teaching in recent years.

Teachers experience some difficulties in organizing instruction in informal
learning environments (Demirel & Ozcan, 2020; Pekin & Bozdogan, 2021) and do
not prefer to teach in out-of-school learning environments due to experienced
challenges (Tatar & Bagriyanik, 2012). Examples of these challenges include teachers
ensuring discipline in these environments (Cigek & Sarag, 2017), meeting the cost and
providing transportation (Soylu & Karamustafaoglu, 2020), ensuring security and
obtaining permission from parents (Donel Akgiil & Arabaci, 2020), and insufficient
number/appropriate informal learning environments in the region (Ocak & Korkmaz,
2018). Studies also show that teachers do not have sufficient knowledge about
informal learning environments (Demirel & Ozcan, 2020; Ertugrul &
Karamustafaoglu, 2020). Therefore, the number of activities carried out in informal
learning environments for teachers should be increased, and teachers’ shortcomings
in this area should be eliminated (Batman, 2020; Cavus et al., 2013). There are
generally studies in the literature to investigate teachers’ opinions on informal
learning environments (Aslan, 2020; Biiylikkaynak, Ok & Aslan, 2016; Batman,
2020; Cavus et al., 2013; Demir & Armagan Oner, 2018; Dilli, 2017; Dénel Akgiil &
Arabaci, 2020; Duman, 2022; Ertugrul & Karamustafaoglu, 2020; Kdéseoglu &
Tiirkmen, 2020; Ocak & Korkmaz, 2018; Ozcan & Yilmaz, 2018; Selanik Ay &
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Erbasan, 2016; Soylu & Karamustafaoglu, 2020). In the international literature,
studies investigating the effects of using activities developed by teachers in informal
learning environments were found (Kim & Dopico, 2016). As mentioned above, it is
seen that the studies conducted are mainly aimed at obtaining teachers’ opinions on
the use of informal learning environments. However, there are very few examples of
these practices in which teachers participate in informal learning environments, while
teachers have stated that when they receive instruction in informal learning
environments, it is effective in developing pedagogical content knowledge of science,
understanding the scientific working process, changing teaching methods, and
combining formal education with the knowledge they encounter in their environment
(Melber & Cox Peterson, 2005). Hoekstra et al. (2009) stated that the instruction
provided to teachers in informal learning environments is effective in changing
teachers’ ideas, acquisition of new ideas, experimenting with new methods, and
thinking that specific teaching methods are more effective while others are not.
Hoekstra and Korthagen (2011) reported that a teacher they observed in informal
learning environments for a year became aware of the ideas and beliefs that prevented
her from changing and that this awareness led to significant changes in her beliefs and
classroom behaviour, as well as in the way she taught and learned. Such activities for
teachers will guide teachers in recognizing and implementing examples of practice in
this field and are, therefore, essential. Teachers see informal learning environments as
a method of professional development throughout their careers (Jurasaite Harbison &
Rex, 2010). However, it is seen in the studies that the activities in informal learning
environments are mainly carried out with students at different learning levels. The
number of studies conducted on teachers in informal learning environments is almost
non-existent. Investigating the effects of teacher participation in such activities on
teachers will contribute to the literature.

Radio, television, magazines, newspapers, science centres, science and
technology museums, sports centres, natural history museums, botanical parks, zoos,
aquariums, forest areas, libraries, outdoor laboratories, nature centres, and camps are
examples of these informal learning environments used in education (Okur et al.,
2019). The European Organisation for Nuclear Research (Conseil Européen pour la
Recherche Nucléaire, CERN) is a good example of an informal learning environment.
Although CERN is not an educational facility frequently used as an informal learning
environment, it provides training for students and teachers through their social-based
work. CERN is a scientific centre located on the Swiss-French border, which is not
openly accessible to many people in daily life. CERN, a particle physics laboratory,
conducts programs where science meets the public. In addition to the work carried out
in the field of particle physics, CERN organises national/international teacher training
within the scope of scientific and social studies to create a widespread impact. In
addition to increasing the institutional recognition of CERN around the world with its
international and national teacher programs, it also serves as an informal learning
environment (Calimli, 2020). The national teacher programs are led by national
academicians and researchers assigned at CERN. The European Organisation for
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Nuclear Energy Research (CERN), which has a pioneering role in the advancement
of modern physics, organises particle physics research as well as teacher programs,
which are activities that should be emphasized in terms of the wide spreading of
science culture in the public (CERN Turkish Teacher Workshop). National teacher
programs are run by academics and researchers of the relevant country working at
CERN. The CERN Turkish Teacher Program (CERN TTP), is conducted in Turkish
by Turkish academicians and lasts five days. Teachers working in Turkey can apply
to this program, and 36-38 teachers can participate as participants in the program to
receive theoretical and practical training related to accelerator and particle physics. In
doing so, teachers have the chance to apply what they have learned in this program in
their science and physics lessons and transfer it to their students.

Such informal activities with teachers are important for in terms of creating a
widespread impact on society. The results of these activities usually remain in a
certain circle and their impact on the general public is limited. Science communication
builds a bridge between science and society. The science communication deficiency
model aims to manage the relationship between science and the public (Suldovsky,
2016). The science communication deficient model explains the relationship between
science and society as a communication relationship (Wright & Nerlich, 2006). This
model states that the deficiencies between scientists and society are the result of
knowledge gaps (Suldovsky, 2017). This model argues that spekticism and negative
attitudes towards science stem from a lack of knowledge about science (Besley &
Tanner, 2011). Therefore, activities that build bridges between the general public and
science contribute to the development of science communication and help to
overcome the lack of knowledge about the subject through various methods. At the
same time, experts in the field can also aim to change individuals’ attitudes, beliefs,
and behaviours on the subject by transferring information to society (Suldovsky,
2017). In this context, participatory and dialogue models of science communication
are supported in which the public is encouraged to participate more actively in
scientific processes (Palmer & Schibeci, 2014). The dialogue model of science
communication accepts different knowledge structures and argues that experts and
non-experts should interact and learn from each other (Reinke et al., 2020). These
dialogue processes can be achieved through various information channels. Teachers,
as one of these channels, also act as a bridge between society and scientific
knowledge. In doing so, they also increase the widespread impact of the activities they
participate in. It is seen that various activities organized by teachers are effective in
creating a widespread impact (Cetinkaya & Ayartepe, 2020; Giilgiin et al., 2019).
When teachers participate in such activities, they contribute to the dissemination
impact by sharing their acquisitions in their environments. The participating teachers
are expected to act as science ambassadors when they return and convey the subject
matter to future physicists, engineers, and anyone interested in science (CERN
Turkish Teacher Workshop).
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Aim of the Study

The purpose of the CERN Turkish Teachers Program (TTP) is for participating
teachers to gain new experiences and to transfer these experiences to their students
and within their network environment. Based on the purpose of the program, it is
aimed to investigate the opinions of the participating teachers about the program and
the effects of the program on them. This study was conducted to seek answers to the
following research questions:

1. What are the participating teachers of the CERN Turkish Teacher Program-
10 doing/planning to create a widespread impact?

2. What are the opinions of the participating teachers of the CERN Turkish
Teacher Program-10 on the program and its effectiveness?

3. What is the impact of the CERN Turkish Teacher Program-10 on the
participating teachers?

Method

This section outlined the study’s methodology, including information on the
research model, the sample of the study, the means of data collection, and the data
analysis process.

Research Model

The case study method, as a tool within the scope of qualitative methods, was
used in this study. The case study method is argued to be a strength in conducting
research in its real context and is considered to be a determining factor on causes and
effects (Cohen et al., 2005). The explanatory case study method, among case study
types, was used in the study. The method of explanatory case study is effective in
obtaining descriptive information concerning a situation/case (Yin, 2009).

Sample Group

The sample of the study consisted of 12 teachers who participated in the 10th
CERN Turkish Teacher Program (TTP). The experience of the teachers ranged from
5 to 21 years. Of the teachers in the sample group, three were female and nine were
male. Nine of the teachers were physics teachers and three were science teachers.
Among the teachers, ten worked in public schools and two worked in private schools.
The sample group was determined using the criterion sampling method, which is a
purposeful sampling method. In the criterion sampling method, the sample comprises
people, events, objects, or situations where each unit is of a certain
quality/characteristic, and those units which meet certain criteria identified for the
sample are included in the sample (Biiytlikoztiirk et al., 2009; Creswell, 2003). The
criteria for identifying the teachers to be included in the sample group were: to be
working as a science and/or physics teacher in a public school, private school, or
scientific experiment centre and having participated in the CERN TTP-10 program.
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Data Collection Tool

Within the scope of the study, face-to-face semi-structured interviews were
conducted with 12 teachers who participated in the CERN TTP-10 after the program
was completed. Each teacher was asked four questions during the interviews. The
interview questions asked what the participating teachers did to create a widespread
impact, their opinions about the program opinions about the program’s effectiveness,
and the program’s impact on the participating teachers. While preparing the interview
questions, care was taken to ensure that the questions were in line with the purpose of
the research. The questions were developed aiming to reveal the effectiveness of the
program and to ascertain the opinions of the teachers

The researchers prepared the interview questions and shared them with two
science experts for their expert opinion to ensure content validity. Opinions of the
experts were such that the questions were suitable for the purpose of the research and
the questions to be included in the data collection tool were finalized.

The interviews were conducted face-to-face, with no others present, in a quiet
environment where the teachers could easily answer the questions; each interview
lasted approximately 30 minutes. Firstly, the purpose of the study was explained to
the teachers, and only volunteering teachers were included in the study. Each
interviewed teacher signed an "informed consent form". During the data collection
process, one of the researchers interviewed the teachers face-to-face and recorded
these interviews with the teachers’ permission.

Ethical Committee Approval

Information regarding the approval of the Research Ethics Committee for the
research study is as follows: the Republic of Turkey, Aksaray University, Human
Research Ethics Committee Decision Number 2020/01-91 dated 22.06.2020

Data Analysis

The data obtained from the interviews were transcribed and analysed
descriptively. In the descriptive analysis, data are categorised and presented within
the framework of the themes revealed by the research questions (Yildirim & Simsek,
2021). While presenting the findings, the data obtained from each teacher were coded
and the findings were presented with direct quotations from the responses provided
by the teachers in the interviews. In this way, efforts were made to ensure validity
through detailed reporting. To ensure the data analysis’s reliability, two researchers
analysed all the data independently. To begin with, the two researchers independently
analysed all the data using themes and categories. The consistency coefficient for
categorising the opinions by the researchers was calculated as .84 (Miles &
Huberman, 1994). A consistency percentage higher than .70 indicates that the data
analysis is reliable (Yildirim & Simsek, 2021).
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Findings
In this section, the data acquired from the teachers who participated in CERN
TTP-10 is presented and interpreted according to each research question.

Findings Regarding the Activities Carried Out by CERN Teacher Program
Participant Teachers to Create a Widespread Impact

The findings on what the teachers who participated in the CERN TTP-10 event
did or plan to do to create a widespread impact with the knowledge and experiences
they gained are schematically presented in Figure 1.

Figure 1
Method/Tools Used by Teachers to Create a Widespread Impact

Presartation Video

Excharge of
experimnce
Project parficipation
T3 T2-4-5-8-7-
Conducting
Lol 9 T12
T2 Student Teacher Public TS
publicaiares Redio/ TV brosdcast
T o | 15,11
In-class sharing T10
Physics community
Tlmhg afdaing

Sernirmrconference Knowkdge sharing
exercisel scertfic
discussions

When the data obtained from teachers is analysed, three main themes emerge as
the basis for creating a widespread impact. These themes are student, teacher, and
public. Teachers carry out or plan their activities based on these themes. As seen in
Figure 1, most teachers prefer to make presentations when aiming to transfer
information to students and teachers. However, the presentation method is not
preferred for the ‘public’ theme. It is seen that one teacher (T8), although having a
preference for presentations, seeks to reach the public through seminars/conferences
and radio/TV broadcasts. In this respect, it can be said that the teacher prefers to make
presentations at seminars or conferences. This situation also reveals that the teacher
was not active in the applied training he was involved in, at the CERN program. In
addition, the fact that this teacher was not among those conducting experiments (T9,
T12) supports this situation. Apart from presentations, it is seen that teachers reach
students, teachers, and the public by sharing their experiences. However, it is worth
noting that the target audiences of the teachers who shared their experiences differed.
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It is seen that no teachers shared their experiences within the three dimensions that
are students, teachers, or the public. When Figure 1 is examined carefully, it is seen
that the teacher coded as T9 did not do anything for teachers, although the teacher
both conducted experiments for students and shared experiences targeting the public.
T9 expresses the reason for this situation as such: "Frankly speaking, as this topic did
not attract the attention of my teacher colleagues or the administration, and | do not
plan to do anything on it." A similar situation is also the case for the teacher coded
T4.

Apart from the above mentioned, it was found that knowledge and experiences
were shared at the student level by conducting experiments, showing videos taken at
the program, exchanging/sharing within the lesson, recommending publications,
sharing in the physics community, giving seminars, and the idea of conducting a
project (for example, Beamline for school) was planned to transfer knowledge and
experiences.

Apart from making presentations and sharing experiences, it is seen that the
activities carried out for teachers are videos, seminars/conferences, knowledge-
sharing exercises/scientific discussions. In the ‘public’ dimension, it is seen that the
teachers who participated in the program tried to reach the public through
presentations, experience sharing, radio/TV broadcasts, seminars/conferences, and
knowledge-sharing activities/scientific conversations and planned to reach the public
through students. In this case, it is noteworthy that two teachers planned to reach the
public through students. The teacher coded T5 expressed this situation: "The main
way of transferring information to the public will be through students; | will explain
it to my students, and they will tell their environment and families by adding that they
have a teacher who went to CERN.”

Findings Regarding the Opinions of Teacher who Participated in the Program

The opinions regarding the program of teachers who participated in the CERN
TTP-10 were grouped under five main themes. These are their opinions on how the
program met their expectations, its effects on the lessons they teach at school, the
organisation of such programs, the most interesting parts of the program, and how the
programs can be more effective.

When the theme of meeting their expectations was analysed, two teachers (T5,
T8) stated that they encountered a program far above their expectations and that it met
their expectations to a great extent. Two other teachers (T2, T7) stated that it met their
expectations to a great extent. In addition, six teachers (T1, T4, T9, T10, T11, T12)
stated that their expectations were met. Two teachers (T3, T6) stated that it did not
fully meet their expectations. The teacher coded T3 stated this situation as follows:
“It was outside my expectations in terms of theoretical lessons. My expectations were
met in terms of seeing the laboratories.” The teacher coded as T6 stated, “I did not
exactly get the answers | wanted.”
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In the category of the opinions of the participant teachers about the impact of the
program on the lessons they conducted in their schools after the program, seven
teachers (T3, T5, T6, T7, T8, T10, T11) stated that they conducted lessons with high
motivation, and two teachers (T2, T4) stated that they felt confident in terms of
knowledge in their lessons. In addition to these, one teacher (T1) stated that they
taught with the confidence of having internalised the knowledge, were
knowledgeable, and conducted the lesson by being aware of the knowledge gaps and
dilemmas. The opinions concerning these types of programs are presented in Table 1.

Table 1

Opinions of Teachers Regarding the Organisation of Such Programs
Categories Teacher(s)
A higher number should be conducted T2,T10, T11, T12
Efficient in terms of teacher development T6, T7,T12

Should be conducted by many institutions in a coordinated and T1
transparent manner

The durations should be longer T2
Participation is beneficial because it is attended voluntarily T3
It should not be seen only as a means of sightseeing T4
Provides on-site experience and motivation T5

It has a positive impact in terms of broadening horizons, acquiring T9
new knowledge, and making new friendships

As seen in Table 1, most teachers stated that the number of CERN teacher
program should be increased and that such programs are productive in terms of teacher
development. On the other hand, there are opinions that CERN teacher programs
should be organised by different institutions that they should be carried out in a
coordinated and transparent manner, the duration should be for a longer period, and
that they should not be seen only as a means of sightseeing. In addition, participant
teachers also mentioned that participation in CERN programs is beneficial when
participants attend voluntarily, it provides on-site experience, is a source of
motivation, and has positive effects in terms of broadening horizons, acquiring new
knowledge, and making new friendships.

When the findings regarding the most interesting things about the program were
analysed, three teachers (T2, T3, T5) stated that the Cms detector/experiment,
laboratories, and the motivation of the academicians working at CERN were the things
that most attracted their attention. In addition, two teachers (T1, T8) stated that almost
everything in the program attracted their interest. One teacher (T7) stated that the
interest and seriousness of the teachers at CERN attracted them.
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Findings Regarding Participant Teachers’ Opinions on the Effectiveness of the
Program

The teacher opinions on how the programs could be more effective are analysed
and the categories found are specified in Table 2.

Table 2

Teacher Opinions on the Effectiveness of the Program
Categories Teacher(s)
Reducing theoretical lectures and adding more laboratory lessons T4,T9, T10
Extending the duration of the program T2, T7
Having an active communication group at the local level Tl
Adding a one-hour question-and-answer session at the end of each session T2
Preparing a report on the last day of the program T3
Preparation of teachers in advance T5
Reducing the intensity of the program T6
Giving more homework to teachers T11

Sharing the lecture notes with the participants before the program and T12
recommending more resources

When Table 2 is examined, it can be seen that three teachers (T4, T9, T10)
suggest that the theoretical lectures in the program should be reduced and more
laboratory sessions should be added. For example, teacher coded T9 states the
following as an explanation while making a suggestion: “We could only observe the
cloud room experiment by doing it and this information was more permanent for me
because we learned by doing and experiencing, observing other subjects with simple
experiments and computer simulations in the laboratory environment will be more
effective in comprehending the topics.” In addition, two teachers (T2, T7) thought and
suggested that the duration of the program should be extended. In addition, there were
suggestions by teachers such as establishing an active communication group locally,
a one-hour question and answer session should be added at the end of each lesson in
the program, a report should be prepared on the last day of the program, teachers
should prepare before attending the program, the intensity of the program should be
reduced/lightened, more homework should be given to participating teachers, notes
should be shared before the program and participating teachers should be asked to
work on these, and more resources should be recommended.

Findings on the Impact of the Program on the Knowledge of Participating
Teachers

When the data obtained from the participant teachers are analysed, the issues
that the teachers think they have acquired as knowledge are given in Table 3 below.
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Table 3

Impact of the Program on Knowledge of Teachers
Categories Teacher(s)
Philosophical foundations of the standard model T4
Relationship between science, technology, and society T6
The general view of particles was previously not sufficiently concrete T7
Information about neutrinos, mesons, quarks T4
How protons are used in the health sector T5
The Higgs boson, its area, and properties T11
Production of anti-matter T3
The properties of subatomic particles and the first attempts to observe them T9
Latest developments, new information about particle physics T2
Structure of detectors T11
Laboratory activities T1

The working principle of the accelerator, the detectors, and how the particles T2
are detected
Where interaction, not collision, occurs T12

To give an example related to the issues mentioned above, the teacher coded T2
made the following statements about what they had gained in the CERN TTP-10: “I
learned about the working principle of accelerators and that they can be built with our
means. | learned about the standard model and its particles. | also saw first-hand the
technological contributions of scientific studies to our lives. In addition to these, |
witnessed how giving importance to science contributes to the development of
societies and increases the employment rate, and | witnessed the lives of scientists
who can be taken as role models. In other words, there were both cognitive and
affective contributions.” As can be seen from the statements of the teacher coded T2,
it is understood that the teacher not only gained theoretical knowledge about particle
physics but also became aware of the relationship between science-technology-society
and had the opportunity to observe the lives of scientists.

Discussion, Conclusion and Suggestions

In this study, the opinions of physics teachers who participated in the CERN
TTP-10 were investigated regarding their opinions about the program, what they
gained from the program, and their actions or plans to ensure the dissemination of the
effects of the program. The results obtained showed that the activities are carried out
by participant teachers to bring their acquired knowledge and experience to ensure a
widespread impact and to ensure science reaches a wider public audience (as is among
the objectives of the science centres), through making presentations with science-
related communication tools or methods, exchanging experiences, sharing their own
videos for viewing, conducting experiments, providing suggestions for publications,
in-class sharing, making efforts to participate in projects, exchanging with the physics
community, giving seminars or conferences, participating in information sharing
activities or scientific discussions, and participating in radio or TV broadcasts.
Although there are a wide variety of science communication tools for effective science
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communication, there is no clear method and a variety of methods can be utilised
(Akoglu, 2011). Considering the tools and methods used by the participant teachers,
it is seen that they most frequently prefer to make presentations. This situation shows
that teachers adopt the deficit approach in general, which has been widely put forward
in the field of science communication. Because, in the deficit approach, science is
communicated by experts to audiences who lack understanding and awareness
(Trench, 2008). In this regard, presentations are frequently used tools (Aguado
Sanchez, 2017). There are also participating teachers who try to bring science to the
public through radio or TV broadcasts, conferences, seminars, and publication
recommendations. Conferences, radio, television, internet, and printed materials are
also frequently used tools and activities in science communication (Akoglu, 2011),
for the understanding of the deficit approach. Within the scope of these activities,
teachers can also be involved in showing self-made videos, conducting experiments,
in-class sharing, and trying to ensure project participation. In line with the studies
conducted in the field of science communication, it is revealed that there is an
evolution towards a dialogue-based and participatory approach by going beyond the
deficit approach (Suldovsky et al., 2017). In the dialogue-based approach, science-
related topics are shared between scientists and their representatives and other groups,
sometimes to discuss how science can be disseminated more effectively and
sometimes to consult on specific practices. In the participatory approach, on the other
hand, communication about science is among different groups that are based on those
who can contribute to the result of negotiations and discussions (Trench, 2008). In
this regard, it is understood that participant teachers have moved beyond the deficit
approach to a dialogue-based and participatory approach in which they manage the
process through sharing experiences, sharing within the physics community, and
participating in knowledge-sharing activities or scientific discussions. In addition,
there were also participants who did not carry out any activities for teachers or the
general public. The reason for this situation is seen as the lack of interest in the
knowledge and experience of participating teachers from any subject area.

Considering the opinions of the participant teachers about their expectations, it
is understood that almost all of their expectations were met. In a study conducted by
Melber and Cox Petersen (2005) concerning informal learning environments for
teachers, there are opinions alluding to teachers’ having positive emotions and are
satisfied. Similarly, Cigdemoglu et al. (2019) found that in-service training organised
for teachers for out-of-school learning was effective in the development of teachers.
Regarding the expectations of the participant teachers, it is understood from their
opinions that their expectations were met, particularly due to the well-structured
program of the CERN teacher program (CERN Turkish Teacher Program 2020). In
general, the contribution of the out-of-school learning environments leads to teachers’
professional satisfaction, gaining experience (Cigek & Sarag, 2017), or a positive
attitude and behaviour (Falk & Neednham, 2011) can be cited. This study found that,
after the program, teachers taught with increased motivation, had more confidence in
themselves in terms of knowledge, internalised the knowledge, and were more



CERN Teacher s Program Review in the Context of Interactive Learning Environments 171

conscious of the theoretical content of the subject/lesson. In a similar study, it was
found that there was an increase in the level of knowledge acquired by teachers
immediately after the program (Colakoglu, 2016). Similar to the study’s results,
Ozdemir (2020) found that the CERN teacher program increased teachers’ motivation.
It also coincides with the result that informal learning environments programs increase
teachers’ understanding of scientific content related to the program contents and
contributed to their classroom instructional practices and professional knowledge
(Melber & Cox Petersen, 2005). In the affective dimension, it supports the conclusion
that science centres provide positive attitudes and motivation (Ci¢ek & Sarag, 2017,
Schwan et al., 2014).

The opinions of the participating teachers about such programs are that the
number of such programs should increase, teacher development should be supported,
such activities should be carried out transparently in cooperation with different
institutions, the duration of the program should be extended, priority should be given
to on-site experience/participation, motivation should be increased, and that acquiring
new information and establishing new friendships is considered as positive. The
CERN program referred to in the study lasted five days; similarly, the study conducted
by Colakoglu (2016) also found that the duration of the CERN program should be
extended and more programs should be organised. A study by Ozdemir (2020) also
found that the teachers who participated in the CERN TTP program found the duration
of the program too short. Therefore, the participant teachers’ opinions on this issue
are supported by similar studies. Participant teachers also suggested that extending
the duration would also increase the quality of the program. In addition, science
centres contribute to increasing the interest of individuals in science, creating the
infrastructure necessary for the structuring of scientific knowledge and structuring the
scientific thinking system (Bozdogan, 2019), increasing the permanence of what is
learned, providing positive attitudes and motivation, and contributing to social
interaction (Cigek & Sarag, 2017). These issues are in line with the opinions provided
by participant teachers. Finally, there is an opinion that it should not be seen only as
an opportunity for sightseeing. This view is in line with the idea that science centres
are seen by students as a means of entertainment, rather than a centre for the
acquisition of scientific knowledge (Hakverdi Can, 2013).

When the elements that were of the highest interest to the teachers who
participated in the program were found to be the experiments they carried out in the
program and the laboratories were the most interesting. In this regard, the fact that
CERN is the world’s largest physics laboratory makes this opinion of the participating
teachers meaningful. In addition, the motivation, interest, and rigor of the
academicians working in the CERN teacher program are among the elements that are
of interest; these qualities have an impact on the participants of the program. As such;
according to Falk and Dierking (2000), the qualities of staff of informal learning
environments better facilitate the learning of visitors in an important way. Among the
opinions they expressed in regards to program being more effective, they suggested
adding a question and answer section at the end of the sessions, preparing a report,
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participants having the chance to prepare in advance, and sharing and recommending
resources before the program. Since these suggestions are in the nature of preliminary
preparation and post-activity follow-up, the literature suggests that informal learning
environment trips have a significant impact on their learning (Kisiel, 2005;
Storksdieck, 2001). In addition, the participants suggested reducing the load of the
intensive program, reducing theoretical sessions and adding practical laboratory
sessions, extending the duration of the program, and establishing an active
communication group locally.

Finally, participant teachers stated that they gained knowledge in various fields
related to physics from the program. Colakoglu (2016) states in his study that
individuals who participated in the CERN teacher program acquired a lot of
knowledge. In addition, there are many findings informing that science centres
provide individuals with knowledge. For example, science centre visits positively
affect long-term interest, knowledge, and engagement in science and technology (Falk
& Neednham, 2011; Shein et al., 2019). In addition, the results of a study conducted
by Falk et al. (2016) with 6089 adults from 13 countries show that individuals who
use science centres have significantly higher understanding, interest, curiosity,
participation in extracurricular activities, and identity related to science and
technology than those who do not. In addition, the same study reveals that
participating teachers’ understanding of the relationship between science, technology
and society also affects their understanding of the nature of science.

In light of the findings obtained in the study, it is seen that participant teachers
commonly adopt the deficient approach in science communication. It is recommended
to raise awareness about the adoption of the participatory approach and dialogue
perspectives and to emphasise how they can manage the process in programs. In line
with the teachers’ opinions, it is recommended to increase the number of national and
international programs held in such informal environments, extend the duration of the
events, and increase the practical activities. It is also suggested that more teachers
have access to and benefit from such programs. A platform, to which access could be
provided, can be established for teachers to convey what they have acquired in these
programs. In the context of science centres, it is recommended to research how
actively and effectively science communication is carried out in society or how it can
be done. Finally, studies can be conducted in which events for teachers in informal
learning environments are carried out and teachers’ opinions of these practices are
sought.
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Bilimsel ve teknolojik geligmelerin yagami hizla donistiirdiigi giiniimiizde,
etkilesimli 6grenme ortamlari egitim arastirmalart i¢in dikkat ¢eken bir bagliktir.
Cevre, bilimsel diisiincenin iiretiminde 6nemli bir ilham kaynagi olarak dikkat
cekmektedir. Ogrenme sadece simiflar ile sinirli kalmamakta ve okul disinda da
gerceklesmektedir (Giilen ve Bozdogan, 2021; Karamustafaoglu ve Ermis, 2020;
Ozcan ve Yilmaz, 2018). Bu nedenle de okuldaki 6rgiin 6gretimin okul dis1 6grenme
ortamlar1 ile desteklenmesinin gerekligi vurgulanmaktadir (Bozdogan ve Yalgin,
2006). 2018 yil1 fen bilimleri dersi 6gretim programinda dgretimin okul dis1 6grenme
ortamlarinda da gergeklestirilebilecegine deginilmektedir (Milli Egitim Bakanlig1
[MEB], 2018). 2023 Egitim Vizyonu'ndan da okul dist 6grenme ortamlarinin
kazanimlar dogrultusunda kullanilmasi vurgulanmistir (T.C. Milli Egitim Bakanlig1
2023 Vizyonu Belgesi). Okullarin bilimsel bilgiyi karsilamada smirlt kaldig
giinimiiz diinyasinda okul dis1 6grenme ortamlarinin bir 6grenme ortami olarak
kullanilmas1 énem tasimaktadir (Demirel ve Ozcan, 2022; Sen, 2021). informal
O0grenme ortamlarmin 6grencilere bircok yonde olumlu kazanimlar sagladig:
goriilmektedir (Demirel ve Ozcan, 2020; Demirel ve Ozcan, 2022; Giilen ve
Bozdogan, 2021). Bu kazanimlara &rnek olarak okul disi 6grenme ortamlarinda
gerceklestirilen etkinliklerin 6grencilerin kavramlari anlamasinda (Ertas ve dig.,
2011), derse olan tutumlarint (Yildirim, 2018), giidiilenmelerini (motivasyonlarini)
(Yildirim, 2020) ve ilgilerini arttirmada (Dori ve Tal, 2000) etkili oldugu yapilan
calismalarda belirtilmektedir. Aynmi zamanda okul digi 6grenme ortamlarinin
Ogrencilerin  arastirma  becerilerini  kazanmalari, soru sorma becerilerinin
gelistirilmesinde etkili oldugu (Sontay ve dig., 2016) ve O6grenciler igin bireysel
farkliliklarina uygun bir Ogrenme ortami: hazirlamaya da uygun oldugu
belirtilmektedir (Cigek ve Sarag, 2017). Bu nedenle okul digi 6grenme ortamlari son
yillarda ¢ok siklikla 6gretim igerisinde yerini almaya baglamistir.

Ogretmenler okul dis1 6grenme ortamlarinda ogretim diizenlemekte bazi
giicliikler yasamakta (Demirel ve Ozcan, 2020; Pekin ve Bozdogan, 2021) ve bu
giiclikler nedeni ile okul dist 6grenme ortamlarinda egitim vermeyi tercih
etmemektedirler (Tatar ve Bagriyanik, 2012). Bu zorluklara o6rnek olarak,
Ogretmenlerin bu ortamlarda disiplin saglamasi (Cigek ve Sarag, 2017), maliyetin
karsilanmasi ve ulagimin saglanmasi (Soylu ve Karamustafaoglu, 2020), giivenligin
saglanmasi ve velilerden izin alinmasi (Donel Akgiil ve Arabaci, 2020), bulunulan
bolgede okul dis1 6grenme ortamlarinin yetersiz olmast (Ocak ve Korkmaz, 2018)
stralanabilir. Ogretmenlerin okul dig1 dgrenme ortamlari ile ilgili yeterli bilgiye sahip
olmadiklar1 da yapilan ¢alismalarda goriilmektedir (Demirel ve Ozcan, 2020; Ertugrul
ve Karamustafaoglu, 2020). Dolayisiyla 6gretmenlere yonelik okul disi 6grenme
ortamlarinda gergeklestirilen etkinliklerin sayisi arttirilmali ve 6gretmenlerin varsa bu
alandaki eksikleri giderilmelidir (Batman, 2020; Cavus ve dig., 2013). Alanyazinda
genellikle 6gretmenlerin okul dis1 6grenme ortamlart ile ilgili goriislerini arastirmaya
yonelik ¢aligmalara rastlanilmaktadir (Aslan, 2020; Biiyiikkaynak, Ok ve Aslan,
2016; Batman, 2020; Cavus ve dig., 2013; Demir ve Armagan Oner, 2018; Dilli, 2017;
Donel Akgiil ve Arabaci, 2020; Duman, 2022; Ertugrul ve Karamustafaoglu, 2020;
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Koéseoglu ve Tiirkmen, 2020; Ocak ve Korkmaz, 2018; Ozcan ve Yilmaz, 2018;
Selanik Ay ve Erbasan, 2016; Soylu ve Karamustafaoglu, 2020). Uluslararasi
alanyazinda 6gretmenlerin gelistirdikleri etkinliklerin okul dig1 6grenme ortamlarinda
kullanilmasmin etkilerinin arastirildigi calismalara rastlanmistir (Kim ve Dopico,
2016). Yukarida da deginildigi tizere yapilan calismalarin daha siklikla 6gretmenlerin
okul dis1 6grenme ortamlarinin kullanimina iligkin goériislerini almaya yonelik oldugu
goriilmektedir. Ancak 6gretmenlerin okul dis1 6grenme ortamlarinda bir katilimer
olduklar1 uygulama drnekleri ise yok denilecek kadar azdir ve gretmenler okul dist
O6grenme ortaminda dgretim aldiklarinda fen alaninin egitimbilimsel (pedagojik) alan
bilgilerini gelistirmede, bilimsel ¢alisma siirecini anlamada, 6gretim yontemlerini
degistirmede ve ¢evrelerinde karsilastiklar: bilgiler ile orgiin egitimi birlestirmede
etkili oldugunu belirtmislerdir (Melber ve Cox Peterson, 2005). Hoekstra ve digerleri
(2009) okul dis1 6grenme ortamlarinda 6gretmenlere verilen 6gretimin 6gretmenlerin
fikirlerinin degismesinde, yeni fikirleri edinmesinde, yeni yontemlerle deneme
yapmasinda ve belirli §gretim yontemlerinin daha etkili olurken digerlerinin olmadig1
konusunda diisiinmesine etkili oldugunu belirtmislerdir. Hoekstra ve Korthagen
(2011) bir y1l boyunca okul dis1 6grenme ortamlarinda goézlemledikleri 6gretmenin
kendisinin degisimini engelleyen fikirlerinin ve inanglarinin farkina vardigini ve bu
farkindaligin inanglar1 ve sinif davranislarinda oldugu kadar 6grenme ve ogretme
seklinde de onemli degisikliklere neden oldugunu belirtmislerdir. Ogretmenlere
yonelik bu tiir etkinlikler 6gretmenlerin bu alandaki uygulama &rneklerini tanimasi ve
uygulamasinda yol gosterici olacaktir ve bu nedenle de 6nem tagimaktadir.
Ogretmenler okul dis1 grenme ortamlarimni kariyerleri boyunca mesleki gelisimlerinin
bir yontemi olarak gormektedirler (Jurasaite Harbison ve Rex, 2010). Ancak yapilan
calismalarda okul dis1 6grenme ortamindaki etkinliklerin ¢gogunlukla farkli 6grenim
diizeyindeki 6grenciler ile gergeklestirildigi goriilmektedir. Ogretmenler ile okul dist
O0grenme ortamlarinda yapilan calisma sayisi ise yok denecek kadar azdir.
Ogretmenlerin bu tiir etkinliklere katilmasmin dgretmenler iizerindeki etkilerinin
arastiritlmasi alanyazina katki saglayacaktir.

Egitimde kullanilan bu okul dis1 6grenme ortamlarina; radyo, televizyon, dergi,
gazete, bilim merkezleri, bilim ve teknoloji miizeleri, spor merkezleri, doga tarihi
miizeleri, botanik parklari, hayvanat bahgeleri, akvaryumlar, ormanlik alanlar,
kiitiiphaneler, agik hava laboratuvarlari, dogal merkezler ve kamplar 6rnek verilebilir
(Okur ve dig., 2019). Informal 6grenme ortamlarina baska bir &rnek olarak Tiirkge’si
Avrupa Niikleer Enerji Arastirma Merkezi olan Conseil Européen pour la Recherche
Nucléaire (CERN) verilebilir. CERN okul dist 6grenme ortami olarak siklikla
kullanilan bir egitim alani olmamakla birlikte yaptiklari toplum g¢alismalari ile hem
ogrencilere hem de ogretmenlere yonelik egitimler vermektedir. CERN {svigre-
Fransa smirinda yer alan giinliik yasamda birgok kisi i¢in ulasilmas: kolay olmayan
bir bilim merkezidir. Parcacik fizigi laboratuvart olan CERN, bilimi toplumla
bulusturmak amactyla programlar yiiriitmektedir. CERN’de, pargacik fizigi alaninda
yiiriitiilen ¢aligmalarin yani sira yaygin etki yaratmak i¢in bilim ve toplum ¢alismalar1
kapsaminda ulusal/uluslararas1 6gretmen egitimleri diizenlenmektedir. Uluslararasi
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ve ulusal 6gretmen programlart ile hem CERN’in diinya genelinde kurumsal
bilinirligini artirilmakta, hem de bir okul disi 6grenme ortami olarak hizmet
vermektedir (Calimli, 2020). Ulusal 6gretmen programlari, CERN’de gdrev yapan
ilgili iilkenin akademisyenleri, arastirmacilari tarafindan yiriitiilmektedir. Cagdas
fizigin ilerlemesinde Oncii rolii olan Avrupa Niikleer Enerji Arastirma Merkezi
(CERN), parcacik fizigi arastirmalarinin yani sira diizenlemis oldugu 6gretmen
programlari, bilim kiiltiiriiniin toplumda yayginlasmasi agisindan vurgulanmasi
gereken etkinliklerdir (CERN Tiirk Ogretmen Calistay1). Bir okul dis1 6grenme ortami
olarak ulusal dgretmen programlari, pandemi 6ncesi her yil CERN’de gorev yapan
ilgili tlkenin akademisyenleri ve arastirmacilar tarafindan yiiriitiilmektedir. Tiirk
dgretmenlerin bagvuru yapabilecegi CERN Tiirk Ogretmen Calistayr (CERN TOC)
Tiirk akademisyenler tarafindan Tiirk¢e olarak yiiriitiilmekte ve bes giin siirmektedir.
Bu programa Tiirkiye’de gorev yapan 6gretmenler basvuru yapabilmekte ve 36-38
Ogretmen katilimc1 olarak yer alabildigi programda hizlandiric1 ve pargacik fizigi
alaninda kuramsal ve uygulamali egitimler almaktadir. Bu ¢alistayda edindiklerini fen
ve fizik derslerinde uygulama sansi bularak 6grencilere aktarabilmektedirler.

Ogretmenler ile gergeklestirilen bu tiir okul dis1 etkinlikler toplumda yaygn etki
yaratmasi agisindan 6nemlidir. Yapilan etkinliklerin sonuglar1 genellikle belirli bir
cevrede kalmakta ve topluma olan etkileri sinirli olmaktadir; bilim iletisimi ile bilim
ve toplum arasinda koprii kurulmaktadir. Bilim iletisimindeki eksiklik modeli, bilim
ve toplum arasindaki iliskiyi diizenlemeyi amaglamaktadir (Suldovsky, 2016). Bilim
iletisimindeki eksiklik modeli bilim ve toplum arasindaki iligkinin bir iletigim iligkisi
olarak agiklamaktadir (Wright ve Nerlich, 2006). Bu modelde bilim insanlar1 ve
toplum arasindaki bosluklarin bilgi eksiklerinin bir sonucu oldugu belirtilmektedir
(Suldovsky, 2017). Bu model, toplumun bilime karsi kuskuculugu ve olumsuz
tutumlarinin  bilim hakkinda bilgi eksikliginden kaynaklandigini savunmaktadir
(Besley ve Tanner, 2011). Bu nedenle de toplum ve bilim arasinda koprii kuran
etkinliklerin varlig: bilim iletisiminin gelisimine katki saglamakta ve toplumda konu
ile ilgili bilgi eksiklerinin ¢esitli yontemler ile giderilmesine yardimci olmaktadir.
Ayn1i zamanda alan uzmanlar1 da topluma bilgi aktararak bireylerin konu ile ilgili
tutumlarini, inanglarint ve davranislarini degistirmeyi amaglayabilir (Suldovsky,
2017). Bu baglamda toplumun bilimsel siireglere daha etkin olarak katilmaya
6zendirildigi katilimer ve etkilesimli bilim iletisim modelleri desteklenmektedir
(Palmer ve Schibeci, 2014). Etkilesimli bilim iletisim modeli birbirinden farkl bilgi
yapilarint kabul ederken, konu uzmanlari ile uzman olmayan kisilerin etkilesim
kurmalar1 gerektigi ve birbirlerinden 6grendiklerini savunmaktadir (Reinke ve dig.,
2020). Bu etkilesim siirecleri gesitli bilgi kanallar aracilig1 ile saglanabilmektedir. Bu
kanallardan biri olan dgretmenler toplum ile bilimsel bilgi arasinda koprii gorevi de
gormektedir. Boylece katildiklari etkinligin yaygin etkisini de arttirmaktadirlar.
Ogretmenlere yonelik diizenlenen gesitli etkinliklerin yaygin etki yaratmada etkili
oldugu goriilmektedir (Cetinkaya ve Ayartepe, 2020; Giilgiin ve digerleri, 2019).
Ogretmenler bu etkinliklere katildiklarinda edinimlerini cevreleri ile paylasarak
yaygin etkiye katki saglamaktadir. Katilimer 6gretmenlerin CERN’de egitim aldiktan
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sonra geri dondiiklerinde bilim elgiligi yaparak konulari gelecegin fizikgilerine,
miihendislerine ve bilime merakli herkese aktarmalari beklentiler arasindadir (CERN
Tiirk Ogretmen Calistay1).

Arastirmanin Amaci

CERN Tiirk Ogretmen Calistayr hem katilimc1 6gretmenlerin yeni deneyimler
edinmeleri hem de edindikleri bu deneyimleri grencilerine ve ¢evrelerine aktarmay1
amaglamaktadir. Calistaymn amaglarindan yola ¢ikarak bu ¢aligtaya katilan
Ogretmenlerin ¢alistay hakkindaki goriiglerinin ve calistayin kendilerine olan
etkilerinin arastirillmasi amaglanmaktadir. Bu arastirma da asagidaki arastirma
sorularina yanit aranmasina yonelik yiiriitilmistiir.

1. CERN Tiirk Ogretmen Calistay1-10 katilimc1 dgretmenleri yaygin etki
yaratmak icin ne yapmaktadir/planlamaktadir?

2. CERN Tiirk Ogretmen Calistay1-10 katilimc1 dgretmenlerin calistay ve
calistayin etkililigi hakkindaki goriigleri nelerdir?

3. CERN Tiirk Ogretmen Calistay1-10’nun katilimc1 &gretmenler iizerine
etkileri nelerdir?

Yontem

Arastirmanin yontem boliimiinde aragtirma modeli, ¢aligma grubu, veri toplama
ve veri analizi siireci ile ilgili bilgiler yer almaktadir.

Arastirma Modeli

Arastirmada nitel yontem kapsaminda durum caligmasi yontemi secilmistir.
Durum c¢aligmasi, gercek baglami icerisinde arastirmalarin yiiriitiilmesinin gii¢lii bir
yon oldugunu savunmakta ve igerigin neden ve sonuglar iizerinde belirleyici bir etken
oldugunu belirtmektedir (Cohen ve dig., 2005). Arastirmada durum c¢alismasi
tiirlerinden biri olan agiklayict durum galismasi yontemi kullanilmistir. Agiklayict
durum ¢alismas1 durum ile ilgili betimsel bilgi elde edilmesinde etkilidir (Yin, 2009).

Calisma Grubu

Arastirmanimn calisma grubunu CERN Tiirk Ogretmen Calistay1-10 (TOQ)
etkinligine katilan 12 dgretmen olusturmaktadir. Ogretmenlerin deneyim siireleri bes
ile 21 yil arasinda degismektedir. Ogretmenlerden iicii kadin, dokuzu erkektir.
Ogretmenlerin dokuzu fizik Ogretmenligi yapmakla birlikte iicii fen bilgisi
ogretmenidir. On 6gretmen devlet okullarinda, iki dgretmen ise 6zel okulda gérev
yapmaktadir. Caligma grubu amagli 6rnekleme yoOntemlerinden Olciit 6rnekleme
yontemi ile belirlenmistir. Olgiit drnekleme yonteminde Srneklem, birimleri belli
niteliklere sahip kisiler, olaylar, nesneler veya durumlardan olusmaktadir ve 6rneklem
i¢in belirli 6l¢iitii karsilayan birimler 6rnekleme alinmaktadir (Biiyiikoztirk ve dig.,
2009; Creswell, 2003). Calisma grubunda yer alan 6gretmenleri belirleme Olgiitii
olarak devlet okulu, 6zel okul ve bilim deney merkezinde fen ve fizik 6gretmeni
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olarak gérev yapiyor olmasi ve CERN TOC-10 etkinligine katilmasi olarak
belirlenmistir.

Veri Toplama Araci

Calisma kapsaminda, CERN TOC-10 etkinligine katilan 12 6gretmenle etkinlik
tamamlandiktan sonra yiiz ylize yari-yapilandirilmis goriisme yapilmistir. Goriismeler
strasinda her bir 6gretmene dort soru yoneltilmistir. Goriisme sorulart ile galistaya
katilan 6gretmenlerin yaygin etki yaratmak i¢in neler yaptiklari, ¢calistay hakkindaki
goriisleri, calistayn etkililigi hakkindaki goriisleri ve ¢alistayin katilime1 6gretmenler
lizerindeki etkileri sorulmustur. Goériismedeki sorular hazirlanirken arastirmanin
amacia yonelik olmasina dikkat edilmistir. Bu sorular ile ¢alistayin etkililigi ve
Ogretmenlerin goriislerinin ortaya ¢ikarilmasi amaglanmistir.

Gortisme sorular1 aragtirmacilar tarafindan hazirlanmis  olup, kapsam
gegerliginin saglanmasinda uzman goriisii icin iki fen alan uzmaninin goriisiine
sunulmustur. Uzmanlardan gelen goriisler sonucunda hazirlanan sorularin
aragtirmanin amacina uygun oldugu belirlenmis ve veri toplama aracindaki sorulara
son bi¢imi verilmistir.

Goriligmeler 6gretmenlerin rahatlikla yanit verebilecegi sessiz ve katilimcilar
disinda kimsenin bulunmadigi bir ortamda yiiz yiize gergeklestirilmis ve her biri
yaklasik 30 dakika siirmiistiir. Oncelikle 8gretmenlere arastirmanin amaci agiklanmis,
aragtirmaya katilmada goniilliliik temel alinmis, goriisme yapilan her 6gretmene
“bilgilendirilmis goniilli onam formu” imzalatilmigtir. Veri toplama siirecinde
arastirmacilardan biri 6gretmenler ile yiiz yiize goriismis ve 6gretmenlerin izniyle bu
goriigsmeleri kayit altina almistir.

Etik Kurul Karar

Aragtirma icin alman etik kurul bilgileri su sekildedir; T.C. Aksaray Universitesi
Insan Arastirmalar1 Etik Kurulu 22.06.2020 tarihli ve 2020/01-91 karar nolu belgedir.

Verilerin Analizi

Gorligmeden elde edilen veriler yaziya dokiilmiis ve betimsel analizi
gergeklestirilmistir. Betimsel analizde veriler arastirma sorularinin ortaya koydugu
temalar gergevesinde siniflandirilmakta (kategorilere ayrilmakta) ve sunulmaktadir
(Yildirim ve Simsek, 2021). Elde edilen bulgular sunulurken her bir 6gretmenin verisi
kodlar kullanilarak belirtilmis ve dgretmenlerin goriismelerde verdikleri yanitlardan
dogrudan alintilar yapilarak bulgular sunulmustur. Bu sayede ayrintili raporlamayla
gegerlik ortaya konulmaya ¢alisilmistir. Veri analizinin giivenirligini saglamak i¢in
tiim veriler iki arastirmaci tarafindan birbirinden bagimsiz olarak analiz edilmistir. i1k
olarak iki arastirmaci birbirinden bagimsiz olarak biitiin verileri tema ve kategorileri
kullanarak analiz etmistir. Arastirmacilarin goriislerini kategorilere yerlestirme
tutarlilik katsayist .84 olarak hesaplanmistir (Miles ve Huberman, 1994). Tutarlik
ylizdesinin .70’ten yiiksek olmasi veri analizinin giivenilir olduguna isaret etmektedir
(Yildirim ve Simsek, 2021).
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Bulgular

Calismani bu béliimiinde, CERN TOC-10 etkinligine katilan gretmenlerden
elde edilen bilgiler arastirma sorularina gore ayr1 ayr1 sunulmus ve yorumlanmustir.

CERN Ogretmen Cahstay1 Katihmc1 Ogretmenlerinin Yaygin Etki Yaratmak
Amaciyla Gergeklestirdikleri Etkinliklere Yonelik Bulgular

Sekil 1
Ogretmenlerin Yaygin Etki Yaratmak I¢in Kullandiklar: Yontemler-Araglar
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Fizik Toplulugu Bilgi Paylagim Etkinligi f Herhangi bir sey
Bilimsel sohbetler yapmayi diisinmemek

Ogretmenlerden elde edilen veriler ¢dziimlendiginde yaygin etki yaratmak igin
temelde {i¢ ana tema ortaya ¢ikmaktadir. Bunlar 6grenci, dgretmen ve toplum
temalaridir. Ogretmenler bu temalar iizerinden etkinliklerini gerceklestirmekte veya
planlamaktadirlar. Sekilde 1’de goriildiigii gibi dgretmenlerin biiyliik ¢ogunlugu
Ogrenci ve 6gretmenlere bilgi aktarma noktasinda sunum yapmayi tercih etmektedir.
Fakat toplum temasi agisindan sunum pek tercih edilmemektedir. Sunumu tercih eden
bir 6gretmenin (O8) ayn1 zamanda seminer/konferans ve radyo/TV yayni ile topluma
ulastig1 goriilmekte; bu konuda seminer veya konferanslarda sunum yapmayi tercih
ettigi soylenebilir. Bu durum 6gretmenin CERN calistayinda dahil oldugu uygulamali
egitimlere yonelik herhangi bir etkinlik gdstermedigini de ortaya koymaktadir. Ayrica
bu dgretmenin deney yapan kisiler (09, O12) arasinda olmamasi da bu durumu
destekler niteliktedir. Sunumun haricinde 6gretmenlerin deneyimlerini paylasarak
Ogrencilere, Ogretmenlere ve topluma ulastiklar1 goriilmektedir. Fakat deneyim
paylasimi gerceklestiren Ogretmenlerin  hedef kitlelerinin farklilik gosterdigi
dikkatleri ¢ekmektedir. Hi¢ bir 6gretmenin 6grenci, 6gretmen ve topluma yani iig
boyuta yonelik olarak elde ettikleri deneyimleri paylasmadig1 goriilmektedir. Sekil 1
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dikkatlice incelendiginde 09 kodlu &gretmenin hem ogrencilere ydnelik olarak
deneyler gerceklestirmesi hem de topluma ydnelik deneyim paylasimi
gerceklestirmesine karsin &gretmenlere ydnelik herhangi bir sey yapmadig
goriilmektedir. O9 bu durumun nedenini “Agikgasi dgretmen arkadaslarimim ve
idarenin ¢ok ilgisini ¢ekmedigi icin bu konu ile ilgili bir ¢alisma yapmadim yapmay1
da diisiinmiiyorum.” olarak belirtmektedir. Benzer bir durum O4 kodlu 6gretmen icin
de soz konusudur.

Yukarida bahsedilenlerin haricinde 6grenci boyutunda deney yaparak, ¢calistayda
cekilmis videolar izleterek, ders i¢i paylasimlar yaparak, yaym Onerilerinde
bulunarak, fizik toplulugunda paylasimlarda bulunarak, seminerler vererek bilgi ve
deneyimlerin paylasildig1 ve proje yiirlitme diisiincesi (6rnegin, Beamline for school)
ile bilgi ve deneyimlerin aktarilmasinin planlandigi belirlenmistir.

Sunum yapma, deneyim paylasmanin haricinde &gretmenlere yonelik
gergeklestirilen  faaliyetlerin -~ video,  seminer/konferans,  bilgi  paylagim
etkinligi/bilimsel sohbetler oldugu goriilmektedir. Toplum boyutunda ise sunum,
deneyim paylasimi, radyo/TV yayini, seminer/konferans ve bilgi paylagim
etkinligi/bilimsel sohbetler araciligiyla calistaya katilan 6gretmenlerin topluma
ulagsmaya calistiklart ve 6grenciler ile ulasmay1 planladiklari goriilmektedir. Bu
durumda iki 6gretmenin topluma dgrenciler araciligi ile ulasmay1 planlamasi dikkat
cekmektedir. Bu durumu O5 kodlu dgretmen “Topluma bilgi aktarmanin temel yolu
ogrenciler olacak, ben 6grencilerime anlatacagim onlar da zaten CERN’e giden bir
Ogretmenimiz var diye ¢evrelerine ailelerine anlatacak.” seklinde ifade etmektedir.

Katihme1 Ogretmenlerinin Calistay Hakkindaki Goriislerine Yonelik Bulgular

CERN TOC-10 etkinligine katilan 6gretmenlerin calistay hakkindaki goriisleri
bes ana tema altinda toplanmistir. Bunlar ¢alistayin beklentilerini karsilama durumlari
hakkindaki goriisleri, okulda vermis olduklari dersler iizerine etkilerine yonelik
goriigleri, bu tiir ¢alistaylarin yapilmasina yonelik goriisleri, ¢alistayin en ¢ok ilgi
¢eken kisimlart ve ¢aligtaylarin daha etkili olabilmesine yonelik goriisleridir.

Beklentilerini karsilama durumu temasi incelendiginde 6gretmenlerin ikisi (O3,
08) beklentilerinin cok iistinde bir ¢alistayla karsilastiklarmi ve beklentilerini
fazlastyla karsiladigini  belirtmektedirler. Diger iki ogretmen (02, O7) ise
beklentilerini biiyiik oranda karsiladigini ifade etmektedir. Ayrica alt1 §gretmen (O1,
04, 09, 010, 011, O12) ise beklentilerinin karsilandigin1 belirtmektedir. iki
dgretmen (O3, O6) ise beklentilerini tam olarak karsilamadigim belirtmektedir. O3
kodlu 6gretmen bu durumu “Teorik dersler agisindan beklentilerimin digindaydi.
Laboratuvarlar1 gérmek acisindan beklentilerimi gerceklestirdim.” olarak 06 kodlu
Ogretmen ise “Tam olarak istedigim cevaplar1 alamadim.” olarak belirtmektedir.

Katilimer 6gretmenlerin ¢alistay sonrasinda okullarinda yiiriittiikkleri dersler
iizerine calistayin etkilerine yonelik goriislerinden elde edilen kategorilerde ise yedi
dgretmen (03, 05, 06, 07, 08, 010, O11) yiiksek giidiilenmeyle ders yiiriittiiklerini,
iki o6gretmen (02, O4) ise derslerinde bilgi agisindan kendilerine 6zgiiven



Etkilesimli Ogrenme Ortamlar: Baglaninda CERN Ogretmen Calistayt Incelemesi 181

duyduklarmi belirtmektedirler. Bunlarin yam sira bir dgretmen (O1) bilgiyi
i¢sellestirmis bir sekilde ders anlattigini, bilgi sahibi oldugunu ve bilgi eksiklikleri-
ikilemlerin farkinda olarak dersi yiiriittiigiini belirtmektedirler. Bu tiir ¢alistaylara
yonelik goriisleri incelendiginde ise elde edilen bulgular Tablo 1’de sunulmustur.

Tablo 1

Ogretmenlerin Bu Tiir Calistaylarin Yapilmasina Yénelik Goriisleri
Kategoriler Ogretmen(ler)
Daha fazla sayida gergeklestirilmesi gerektigi 02,010, 011, 012
Ogretmen gelisimi agisindan verimli oldugu 06, 07, 012

Koordineli ve seffaf bir sekilde bircok kurum tarafindan yapilmas1 01
gerektigi

Daha uzun siireli yapilmasi gerektigi 02
Katilimin sadece goniillii kisilerle oldugu i¢in faydali oldugu 03
Sadece gezi araci olarak goriilmemesi gerektigi 04
Yerinde deneyim ve motivasyon sagliyor olmasi 05

Ufuk agma, yeni bilgiler edinme ve yeni dostluklar kurma agisindan 9
olumlu etkisi oldugu

Tablo 1’de goriildiigi tizere 6gretmenlerin ¢ogu CERN 6gretmen ¢alistayiin
sayisinin arttirtlmasi gerektigini ve bu tiir calistaylarin 6gretmen gelisimi agisindan
verimli oldugunu belirtmektedir. Diger taraftan ise CERN 0gretmen galistaylarinin
farkli kurumlar tarafindan da gergeklestirilmesi gerektigi ve bunun esgiidiimle ve
saydam (seffaf) bir sekilde yiiriitiilmesi gerektigini, daha uzun siireli yapilmasi ve
sadece gezme araci olarak goriilmemesi gerektigine yonelik goriisler bulunmaktadir.
Ayrica katilimer 6gretmenler CERN calistaylarina katilimin goniilliiliik esaslari
geregince ylriitildiigiinde yararli oldugu, yerinde deneyim sagladigi, giidiilenme
kaynagi oldugu ve ufuk agma, yeni bilgiler edinme ve yeni dostluklar kurma
hususunda olumlu etkilerinden bahsetmektedirler.

Calistaya katilan 6gretmenlerin ¢alistay ile ilgili en ¢ok ilgilerini ¢eken seylere
yonelik bulgular incelendiginde ise ii¢ 6gretmen (02, O3, O5) Cms detektorii/ deneyi,
laboratuvarlar ve CERN’de calisan akademisyenlerin ¢alisma giidillenmelerinin
ilgilerini ¢eken seyler oldugunu belirtmislerdir. Bunlarin yani sira iki 6gretmen (O1,
08) calistaydaki hemen hemen her seyin ilgilerini ¢ektigini belirtmislerdir. Bir
ogretmen (O7) ise CERN’deki hocalarin ilgisi ve ciddiyetlerinin ilgilerini ¢ektigini
aciklamstir.

Katihmar Ogretmenlerinin Cahstaym Etkililigine iliskin Goriislerine Yonelik
Bulgular

Ogretmenlerin calistaylarm daha etkili olabilmesine yonelik goriisleri
incelendiginde ise Tablo 2’de belirtilen kategorilere ulasiimaktadir.
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Tablo 2

Ogretmenlerin Calistayin Etkiligine Iliskin Goriigleri
Kategoriler Ogretmen(ler)
Teorik anlatimlarmn azaltilip daha fazla laboratuvar derslerinin eklenmesi 04, 09,010
Calistay programinin siiresinin uzatilmasi 02,07
Yerelde aktif bir iletisim grubunun olmasi 01
Her dersin sonuna bir saatlik soru cevap kisminin eklenmesi 02
Calistayin son giiniinde rapor hazirlanmasi 03
Ogretmenlerin 6nceden hazirlanmasi 05
Calistay programinin yogunlugunun azaltilmasi 06
Ogretmenlere daha fazla 5dev verilmesi 011

Calistaydan énce ders notlarim katihimeilarla paylasilmasi ve daha fazla 12
kaynak onerilmesi

Tablo 2 incelendiginde ii¢ dgretmen (04, 09, 010) ¢ahstaydaki kuramsal
anlatimlarin azaltilip laboratuvar derslerinin eklenmesini 6nermektedir. Ornegin, 09
kodlu 6gretmen bu 6neride bulunurken agiklama olarak sunu belirtmektedir. “Sadece
bulut odasi deneyini yaparak gozlemleyebildik ve yaparak yasayarak 6grendigimiz
icin daha kalict oldu bu bilgi bende, diger konularin da laboratuvar ortaminda basit
deneylerle, bilgisayar simiilasyonlari ile gézlemlenmesi konularin kavranmasinda
daha etkili olacaktir.” Bunun yam sira iki 6gretmen (02, O7) calistay siiresinin,
programinin uzatilmasi gerektigin diislinmektedir ve bunu énermektedir. Ayrica birer
Ogretmen tarafindan da yerelde etkin (aktif) bir iletisim grubunun kurulmasini,
calistayda gerceklestirilen her bir dersin sonuna bir saatlik soru cevap kisminin
eklenmesini, c¢alistaym son giiniinde rapor hazirlanmasini, 6gretmenlerin ¢aligtaya
katilmadan once hazirlanmalarini, ¢alistay programinin yogunlugunun azaltilmasini,
katilimct 6gretmenlere daha fazla 6dev verilmesini, ¢alistaydan 6nce ders notlarinin
paylasilarak katilimci 6gretmenlerin ¢aligmalariin istenmesini, daha fazla kaynak
belirtilmesini dnermektedirler.

Cahstaym Katihmer Ogretmenlerin Bilgileri Uzerine Etkisine Yonelik Bulgular

Katilimer 6gretmenlerden elde edilen veriler analiz edildiginde 6gretmenlerin
bilgi olarak edindiklerini diisiindiikleri noktalar Tablo 3’te yer almaktadir.

Tablo 3
Calistayin Ogretmenlerin Bilgileri Uzerine Etkileri
Kategoriler Ogretmen(ler)
Standart modelin felsefi temelleri O4
Bilim, teknoloji ve toplum iliskisi 06
Daha &nceki zamanlarda pargaciklara genel bakisin yeterince somut 07
olmadig1
Notrinolar, mezonlar, kuarklar hakkinda bilgiler 04
Protonlarin saglik sektdriinde kullanim sekilleri 05

(devam ediyor)
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Tablo 3 (devam)

Kategoriler Ogretmen(ler)
Higgs bozonu, alani1 ve 6zellikleri 011
Anti madde iiretimi 03

Atom alt1 parcaciklarin ozellikleri ve ilk olarak nasil gdzlemlenmeye (9
calisildig1

Parcacik fizigi hakkinda son gelismeler, yeni bilgiler 02
Detektorlerin yapisi 011
Laboratuvar etkinlikleri 01
Hizlandiricinin, algiglarin caligma prensibi ve parcaciklarin nasil tespit 02
edildigi

Carpismanin degil etkilesimin meydana geldigi 012

Tablo 3’te belirtilen hususlarla ilgili 6rnek vermek gerekirse O2 kodlu 6gretmen
CERN TOC-10 etkinliginde edindiklerine yénelik su ifadeleri kullanmaktadir:
“Hizlandiricilarin  ¢aligma prensibi ve kendi imkanlarimizla da yapilabilecegini
6grendim. Standart model ve pargaciklart hakkinda bilgiler edindim. Ayrica bilimsel
caligmalarin yasamimiza teknolojik katkilarini da birinci elden gormiis oldum.
Bunlarin yani sira bilime 6nem verilmesinin toplumlarin gelismesi ve istihdam
oraninin arttirilmasina nasil katki koydugunu, rol model olarak aliabilecek bilim
insanlarinin yagsamlarmna sahit oldum. Yani hem bilissel hem de duyussal katkilar
oldu.” O2 kodlu égretmenin sdylediklerinden de anlasilacag iizere 5gretmenin sadece
parcacik fizigi hakkinda kuramsal bilgiler edinmenin yani sira, bilim-teknoloji-
toplum iliskisinin farkina vardigi ve bilim insanlarinin yasamlarini gézlemleme
olanagi buldugu anlagilmaktadir.

Tartisma, Sonu¢ ve Oneriler

Bu calismada CERN TOC-10 etkinligine katilan Ogretmenlerin calistay
hakkindaki  diisiinceleri, edinimleri ve yaygmn etki yaratmak i¢in
yaptiklari/planladiklart  arastirilmigtir.  Elde  edilen  sonuglarda, katilimct
ogretmenlerinin edindikleri bilgi ve deneyimleri yaygin etki yaratmak amaciyla, bilim
merkezlerinin amaglar1 arasinda yer alan bilimi halkla bulusturmak amaciyla
gerceklestirdikleri etkinlikler diger bir degisle bilim iletisimi araglar1 veya yontemleri
sunum yapma, deneyim paylasma, kendi ¢ektikleri videolar izletme, deney yapma,
yayin Onerisinde bulunma, ders i¢i paylagimlarda bulunma, proje katilimi saglamaya
caligma, fizik toplulugu araciligiyla paylasim gergeklestirme, seminer veya konferans
verme, bilgi paylasim etkinligine veya bilimsel sohbetlere katilma ve radyo veya TV
yaymina katilim gosterme olarak saptanmustir. Bilim iletisiminin etkili bir sekilde
gergeklestirilmesi konusunda ¢ok cesitli bilim iletisimi araglar1 olmakla birlikte,
belirlenmis net bir yontem bulunmamakta ve farkli yontemler tercih edilebilmektedir
(Akoglu, 2011). Katilimer 6gretmenlerin kullandiklar1 araglar ve yontemler goz
oniinde bulunduruldugunda en sik sunum yapmay tercih ettikleri goriilmektedir. Bu
durum temelde Ogretmenlerin yaygin bir sekilde bilim iletisimi alaninda ortaya
konulan eksiklik (deficit) yaklasimi anlayisini benimsediklerini gostermektedir.
Ciinkii eksiklik yaklagiminin temelinde bilim, uzmanlar tarafindan anlayis ve
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farkindalik bakimindan eksik olan dinleyicilere aktarilir (Trench, 2008). Bu konuda
sunumlar olduk¢a sik kullanilan araglar niteligindedir (Aguado Sanchez, 2017).
Radyo ya da TV yaymi, konferans, seminer, yayin Onerisi araciligiyla da bilimi
toplumla bulusturmaya ¢alisan katilime1 6gretmenler de bulunmaktadir. Konferanslar,
radyo, televizyon, internet ve basili materyaller de bilim iletisimimin de siklikla
kullanilan araclar (Akoglu, 2011) olmasinin yani sira eksiklik yaklagimi anlayigina
yonelik etkinliklerdir. Bu etkinlikler kapsamina 6gretmenlerin kendi ¢ektikleri
videolart izletmeleri, deney yapmalari, ders i¢i paylagimda bulunmalari, proje katilim1
saglamaya caligmalari da dahil edilebilir. Bilim iletisimi alaninda yapilan ¢aligmalar
dogrultusunda eksiklik yaklasimin otesine gegilerek etkilesimli (diyaloglu) ve
katilimc1 yaklasima yonelik bir evrilmenin s6z konusu oldugu ortaya konulmaktadir
(Suldovsky ve dig., 2017). Etkilesimli (diyaloglu) yaklasimda ise bilim, bilim
insanlar1 ve onlar1 temsil edenler ve diger gruplar arasinda bazen bilimin nasil daha
etkili bir sekilde yayilabilecegini, bazen de belirli uygulamalar1 danigmak igin
paylasilmaktadir. Katilim yaklagiminda ise bilim ile ilgili iletisim, tartigmalarin
sonucunda katki saglayabilen bir etkiye sahip olan farkli gruplar arasinda yer
almaktadir (Trench, 2008). Bu konuda katilimci &gretmenlerin gergeklestirmis
olduklar1 deneyim paylasma, fizik toplulugu araciligiyla paylasim gerceklestirme,
bilgi paylagim etkinligine veya bilimsel sohbetlere katilma etkinlikleriyle eksiklik
yaklagiminin 6tesinde siireg yonettikleri etkilesimli (diyaloglu) ve katilimli yaklagima
gecis yaptiklart anlagilmaktadir. Tiim bunlarin yani sira 6gretmenlere veya topluma
yonelik olarak herhangi bir etkinlik gergeklestirmeyen katilimcilar da bulunmaktadir.
Bu durumun nedeni olarak da herhangi bir kesimden katilimci 6gretmenin bilgi ve
deneyimlerine ilgi gosterilmemesi olarak goriilmektedir.

Katilimer  6gretmenlerin - beklentilerine yonelik goriisleri gbz Oniinde
bulunduruldugunda neredeyse tamaminin beklentilerinin karsiik  buldugu
anlagilmaktadir. Melber ve Cox Petersen (2005) tarafindan yiiriitiilen 6gretmenlere
yonelik infomal 6grenme ortamlari ¢alismasinda da 6gretmenlerin olumlu duygular
hissettikleri ve memnun kaldiklarina yonelik goriisler bulunmaktadir. Benzer olarak
Cigdemoglu ve dig. (2019) okul dis1 6grenme i¢in 6gretmenlere yonelik diizenlenen
hizmet i¢i kurslarin &gretmenlerin  gelisimlerinde etkili oldugu sonucu ile
karsilasmistir. Ogretmenlerin beklentilerinin karsilik bulmasinin nedeni olarak 6zelde
CERN o&gretmen calistaymin iyi yapilandirilmis c¢alistay programi (CERN Tiirk
Ogretmen Calistay1 2020) gosterilebilir. Genelde ise okul dis1 grenme ortamlarmin
Ogretmenlerin gerek mesleki doyumuna gerekse deneyim kazanmalarina sagladig
katkilar (Cigek ve Sarag, 2017) veya olumlu tutum ve davranis sergilemeleri (Falk ve
Neednham, 2011) gosterilebilir. Yapilan bu ¢alisgmada ¢alistay sonrasinda
ogretmenlerin yiiksek giidiilenmeyle ders isledikleri, bilgi agisindan kendilerine daha
fazla giiven duyduklari, bilgileri i¢sellestirdikleri ve dersin kuramsal igerigine yonelik
daha bilingli olduklar1 belirlenmistir. Ogretmenlerin calistaymn hemen ardindan
edindikleri bilgi diizeyinde bir artig oldugu benzer bir aragtirmada da saptanmistir
(Colakoglu, 2016). Calismanin sonuglar1 ile benzer olarak Ozdemir (2020) CERN
Ogretmen ¢alistaymnin  0gretmenlerin  giidiilenmesini  arttirdigi  sonucu ile
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kargilagmistir. Ayrica okul disi 6grenme ortamlart caligtaylarinin 6gretmenlerin
calistay icerikleriyle ilgili bilimsel igeriklerin anlayiginda artig sagladigi ve siif igi
ogretimsel etkinliklerine ve mesleki bilgilerine katki sagladigi (Melber ve Cox
Petersen, 2005) sonucu ile de ortiigmektedir. Duyussal boyutta ise bilim merkezlerinin
olumlu tutum ve giidiileme sagladig1 (Cigek ve Sarag, 2017; Schwan ve dig., 2014)
¢ikarimini destekler niteliktedir.

Katilime1 6gretmenlerin bu tiir ¢alistaylara yonelik goriiglerine odaklanildiginda
sayisinin arttirtlmasi, 6gretmen gelisimini desteklemesi, farkli kurumlar tarafindan da
isbirligi icerisinde saydam bicimde gergeklestirilmesi, siiresinin uzatilmasi, yerinde
deneyim saglamasi, giidiilenmeyi arttirmasi, yeni bilgiler edinme ve yeni dostluklar
kurmada olumlu olmasi seklinde goriisleri bulunmaktadir. Caligmada ele alinan
CERN c¢alistay1 bes giin siirmiistiir ve benzer olarak Colakoglu (2016) yiiriittigi
calismaya gore de CERN calistay siiresinin uzatilmasi gerektigi ve daha fazla sayida
gerceklestirilmesi gerektigi goriilmektedir. Aym sekilde Ozdemir (2020) CERN TOC
etkinligine katilan ogretmenlerin c¢alistay siliresini az buldugu sonucu ile
kargilagmistir. Dolayisiyla katilimer 6gretmenlerin bu konudaki goriisleri desteklenir
niteliktedir. Katilimer 6gretmenler siirenin uzatilmasi durumunu caligtayin niteligini
arttirmak igin Oneri olarak da sunmuslardir. Ayrica bilim merkezlerinin bireylerin
bilime kars1 meraklarimin arttirilmasi, bilimsel bilginin yapilandirilmas i¢in gerekli
olan altyapinin olusturulmasinda ve bilimsel diisiince sisteminin yapilandirilmasinda
(Bozdogan, 2019) o&grenilenlerin kaliciliginin arttirilmasinda, olumlu tutum ve
giidiileme saglamasi, sosyal etkilesime katki saglamasi konularinda (Cigek ve Sarag,
2017) katkilar1 s6z konusudur ve katilimc1 6gretmen goriisleriyle ortiigiir niteliktedir.
Son olarak sadece gezme araci olarak goriilmemesine yonelik goriis bulunmaktadir.
Bu goriis alanyazinda bilim merkezlerinin 6grenciler tarafindan bilimsel bilginin
edinilmesi i¢in bir merkezden ¢ok eglence alani olarak goriilmesi (Hakverdi Can,
2013) diisiincesiyle paralellik gostermektedir.

Calistaya katilan d6gretmenlerin ¢aligtay ile ilgili en ¢ok ilgilerini ¢ceken 6geler
ele alindiginda calistayda gerceklestirmis olduklar1 deneyler, laboratuvarlar oldugu
goriilmektedir. Bu konuda CERN’iin diinyanin en biiyiik fizik laboratuvari olmasi
katilimct 6gretmenlerin bu goriislerini anlamli kilmaktadir. Ayrica CERN &gretmen
calistayinda gorevli akademisyenlerin ¢aligma giidiilenmeleri, ilgisi ve ciddiyetleri
ilgi ¢eken konular arasinda yer almaktadir. Bu durum ¢aligtaya katilan kisileri etkiler
niteliktedir. Ciinkii Falk ve Dierking’e (2000) gore okul dist 6grenme ortami
calisanlarinin bu gibi marifetleri ziyaretcilerin 6grenmelerini dnemli bir sekilde
kolaylagtirmaktadir. Calistaymn daha etkili olabilmesi i¢in belirttikleri gorisler
arasinda ¢aligtayda gergeklestirilen derslerin sonuna soru cevap kisminin eklenmesi,
rapor olusturulmasi, katilimcilarin daha Onceden hazirlik yapmalar, calistay
oncesinde kaynak paylasiimasi ve belirtilmesini 6nermektedirler. Bu Oneriler 6n
hazirlik ve etkinlik sonrasi izleme niteliginde oldugundan dolay1 alanyazinda okul dis1
Ogrenme ortamu gezilerinin edinimlerini biiyiik miktarda etkiledigi diistiniilmektedir
(Kisiel, 2005; Storksdieck, 2001). Ayrica katilimecilar yogun caligtay programinin
yiikiiniin  azaltilmasi, kuramsal anlatimlarin azaltilip laboratuvar derslerinin



186 Hasan Ozcan ve dig.

eklenmesi, c¢alistay siiresinin uzatilmasi, yerelde etkin bir iletisim grubunun
kurulmasini 6nermektedirler.

Son olarak katilimer 6gretmenler ¢alistaydan fizik ile ilgili ¢ok ¢esitli alanlarda
bilgiler edindiklerini belirtmiglerdir. Colakoglu (2016) CERN 06gretmen ¢aligtayina
katilan bireylerin pek ¢ok bilgi edinimi gergeklestirdigini ¢alismasinda belirtmektedir.
Ayrica bilim merkezlerinin bireylere bilgi kazandirdigina yonelik pek ¢ok bulgu
bulunmaktadir. Ornegin bilim merkezi ziyaretlerinin fen ve teknolojiye yonelik uzun
vadeli ilgi, bilgi ve katilimi olumlu etkiledigini ortaya koymaktadir (Falk ve
Neednham, 2011; Shein ve dig., 2019). Bunun yani sira Falk ve digerleri (2016) 13
tilkeden 6089 yetigkin ile yiiriittiikleri aragtirma sonuglar1 bilim merkezlerini kullanan
bireylerin katilmayanlara gore anlamli bir sekilde daha yiiksek anlama, ilgi, merak,
okul dis1 aktivitelere katilim ve fen ve teknoloji ile ilgili kimlige sahip oldugunu
gostermektedir. Ayrica ayni ¢alisma katilimer dgretmenlerin bilim, teknoloji ve
toplum iligkisini kavramasinin da bilimin dogasi anlayislarina etki ettigini ortaya
koymaktadir.

Calismadan elde edilen bulgular 1s181nda katilime1 6gretmenlerin bilim iletisimi
hususunda yaygin bir sekilde eksiklik yaklagimini benimsedikleri goriilmektedir.
Etkilesimli ve katilimci yaklasim bakis agilarinin benimsetilebilmesi konusunda
bilinglendirilmesi ve siireci nasil ydnetebileceklerinin g¢alistaylarda vurgulanmasi
Onerilmektedir. Ayrica Ogretmenlerin  ortaya koymus olduklari  goriisler
dogrultusunda bu tiir okul dist ortamlarda gergeklestirilen ulusal ve uluslararasi
diizeyde calistay sayilarinin arttirilmasi, siiresinin  uzatilmasi, uygulama
faaliyetlerinin arttirilmasi onerilmektedir. Bu tiirden ¢aligtaylara daha fazla sayida
dgretmenin ulasmas1 ve yararlanmasi saglanabilir. Ogretmenlerin bu ¢alistaylarda
elde ettikleri kazanimlar1 aktarmalarina yonelik izlenilebilen bir platform kurulabilir.
Bilim merkezleri baglaminda bilim iletisiminin toplumda ne kadar etkin ve etkili bir
sekilde yiiriitiildiigii veya nasil yiiriitiilebilecegine yonelik arastirmalar yiiriitiilmesi
onerilmektedir. Son olarak okul dis1 6grenme ortamlarinda 6gretmenlere yonelik
etkinliklerin gergeklestirildigi ve bu uygulamalara yonelik 6gretmenlerin goriiglerinin
alindig1 calismalar yiiriitiilebilir.
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