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INTRODUCTION

Informal learning environments not designed for formal education
purposes offer a wide spectrum of activity settings for learning.
These environments, such as museums, science centers, or zoos,
provide accessible spaces to numerous individuals regardless of
age and socio-economic status (Dal et al., 2013; Tisza et al., 2020).
Within these settings, interactive exhibit units, areas facilitating
individual exploration and opportunities for indirect development
according to personal interests enable visitors to engage at their
own pace (Tath et al, 2023) and interests. Consequently,
individuals can explore various scientific concepts of interest
within these environments without experiencing any academic
pressure or time constraints (Sentiirk & Ozdemir, 2014).

Science centers play an important role in popularizing
STEAM education and increasing students' interest in these fields,
and science center educators participate in the educational
activities organized here, contributing to their own professional
development and helping students develop their scientific
thinking (Anderson & Zhang, 2003). Educators facilitate the
application of theoretical knowledge through the provision of
information and the organization of workshops, exhibition tours
and interactive activities at science centers. Such activities can
motivate students to better understand scientific concepts and
become more interested in scientific processes (Guisasola et al.,
2009). Since then, science centers have become widespread as
informal learning environments, and have been drawing the
attention of the society, including school groups, families, and
individuals from different ages and socio-economic backgrounds
(Kanl & Yavas, 2021; Kaya-Dilmen & Kirci, 2022; Lagin-Simsek &
Oztiirk, 2021; Sentiirk & Ozdemir, 2014).

In order to meet the aforementioned demand and
communicate science effectively to the broader community,
science centers’ educational and organizational practices are
subject to constant renewal. This is due to the complex and
dynamic nature of these practices. Although extensive research
has been carried out on science centers, studies which offer a
framework for instructional design (ID) issues considering both
educational and organizational practices of science centers are rare
(Hauan & Dewitt, 2017; Achiam, et al., 2016; Nyamupangedengu
& Lelliott, 2012). Therefore, a closer examination of emerging
science centers might provide them with insights in ID issues and
guidance in their constant renewal period. Furthermore, it is
crucial that such studies engage with the experiences of science
center educators, who are responsible for implementing the
educational activities within science centers. As a consequence of
the intertwining of these workloads, each science center inevitably
experiences a period during which its organizational and
educational activities are constrained. This occurs while the center
is still in its establishment and development phase. It seems that
the science center educators have experienced this process most
closely and deeply.

Science center educators convey a variety of programs for
teachers as well so that teachers who participate in educational
activities at science centers have an opportunity bring their
experiences and knowledge from the potential trainings held there

to their classrooms. This can contribute to the enrichment of
students' in-class learning experiences. For example, experimental
studies carried out in science centers can help students develop
problem-solving and critical thinking skills (Gutwill & Allen, 2011;
Karnezou & Kariotoglou, 2022). In addition, group studies and
projects carried out in such centers can strengthen students'
cooperation and communication skills (Ozer & Giingor, 2017;
Daneshamooz et al., 2013).

On the other hand, research shows that educational
activities carried out in science centers increase the professional
satisfaction of educators and keep teachers' interest in scientific
subjects alive (Eren-Sisman et al., 2020). A study conducted by
Tran (2007) reveals that teachers who participate in professional
development programs organized in science centers increase their
interest in science and technology and develop more effective
teaching strategies in these areas. Concurrently, such programs
afford educators the opportunity to investigate and integrate novel
pedagogical approaches within their instructional practices.

Moreover, science museums and science centers are
considered to have a significant role in disseminating science
education across various age groups within society. These
institutions adopt an inclusive and participatory educational
approach to engage diverse segments of the community. They
facilitate parent-child interactions, school field trips, and peer
learning through their educational programs and organizational
structures (Gigerl et al., 2022). Research indicates that school field
trips contribute to students’ cognitive (Riegel & Kindermann, 2016)
and affective development (Behrendt & Franklin, 2014; Gormez,
2014). Despite the positive outcomes observed, however, the
precise mechanisms that underpin a learning
experience in science centers are not understood completely.

successful

Considering the distinctive dynamics between classrooms and
science center environments, it is crucial to understand how
teacher-student interactions can be fostered effectively beyond the
traditional classroom context. The objective of this study is to
provide a practical guide for educators by investigating the
effective integration of educational and organisational factors
specific to the science centre setting into instructional design.

In brief, the existing body of research has demonstrated
that informal learning environments support science achievement
(Whitesell, 2016; Ozcan et al., 2019), science learning (Anderson et
al., 2006; Jee & Anggoro, 2021; Kubota & Olstad, 1991; McManimon
et al., 2020), scientific conceptual understanding (Guisasola et al.,
2009; Stavrova & Urhahne, 2010), and development of science
identities (Shaby & Vedder-Weiss, 2020) by relating science to the
emotional, cognitive, motivational and social factors. These studies
showed that compared to the classroom settings, informal learning
environments support a broader range of interaction, and enable a
wider variety of participation modes and roles. Moreover, science
centers require unique educational and organizational practices to
satisfy learners’ needs (Feinstein & Meshoulan, 2014; Kanli &
Yavas, 2021; Sentiirk & Ozdemir, 2014). It would appear that those
engaged in the delivery of science education are at the heart of this
orchestration process.
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Understanding Educational Practices of Science Centers for
Instructional Design

The evaluation of pedagogical approaches utilized in science
centers directs our attention towards the domain of instructional
design, encompassing the examination of educational techniques,
interactions shaped by the particular context, and the deployment
of practical learning strategies. In order to establish a theoretical
structure to comprehend these elements, the contextual model of
learning can be utilized as a point of reference (Falk & Dierking,
2016). This model aids in gaining insights into the essence of
educational practices within the given context. In a science center,
instructional design may be closely linked to personal, physical
and socio-cultural contexts (Kim et al, 2020). While physical
context includes parameters such as orientation to the exhibits,
exhibition form, exhibition amount, exhibition hall environment
and convenient facility, personal context encapsulates prior
knowledge, motivation and expectations, interests and beliefs, and
control and choice. Moreover, the socio-cultural context includes
interacting with visitors and science center educators. The absence
of contextual considerations in the design of instructional
materials may result in a number of challenges for science centers.
For instance, the unintended intensity of the problems caused by
unorganized science center visits may cause museum fatigue.
Research shows that museum fatigue is one of the instructional
design problems in science centers, and indicates the need for
improvements in educational practices within the centers. Studies
show that guided visits organized based on a contextual model of
learning targeting the different learning contexts by collaboration
with teacher for pre, during and post-visit activities resulted in a
significant increase in students’ conceptual understanding
(Guisasola et al., 2009; Stavrova & Urhahne, 2010).

When the instructional design and procedures are
examined through educational practice lenses, science centers
seem to be closely linked to micro and macro agents and facilities.
Studies focusing on the instructional design issues on micro scale
include the contribution of teachers, students, families, science
center educators (Shaby et al., 2020) and researchers (McManimon
et al., 2020) to educational practices by worksheet-design (Hauan
& Dewitt, 2017; Achiam, et al, 2016; Nyamupangedengu &
Lelliott, 2012), augmented reality technologies and knowledge-
building scaffolds (Yoon et al., 2012). Meanwhile, studies focusing
on instructional design issues on a macro scale include school
management, the ministry of education, educational programs
(Martin et al., 2016; Stavrova & Urhahne, 2010) and partnership
programs, which are mainly focused on leading organizational
practices. Moreover, studies focusing on planned in-classroom
activities before and after a science center visit showed increased
and significant learning effects when the teachers managed to
associate the onsite experience with disciplinary content and
concepts of the school’s science curriculum (DeWitt & Hohenstein,
2010; Whitesell, 2016). Similarly, studies on students’ motivation
and academic achievement scores showed that after science center
visits, students have higher motivation (Tellhed et al., 2023) and
increased conceptual learning (Holmes, 2011). In spite of these
recent findings about the role of instructional design based on
educational practices on conceptual understanding, absence of a

link between the science center visit and the curricular concepts
together with teachers’ non-participatory nature may cause a
malfunction in science centers’ practices.

Understanding how students learn is crucial in designing
effective educational practices for science centers as well. Research
by Yoon et al. (2012) and Guisasola et al. (2009) emphasizes this
point. For example, Yoon et al. (2012) found that using digital tools
for collaborative learning increased students’ understanding of
scientific concepts. Similarly, Yumak and Giiner6z (2023) reported
the use of technological tools are widespread among the
educational use of museums and the applications using
augmented reality, virtual reality and metaverse technologies take
their parts in the museum environments. Another important
aspect, on the other hands, is designing interactive exhibits in
science centers. Roberts and Lyons (2017) proposed a framework
for analyzing learning discussions among museum visitors
interacting with such exhibits. Their study highlighted the
importance of creating social learning environments within
exhibits, tailored to specific learning goals. Results showed that
visitors engaging with handheld exhibits had more learning
discussions than those using full-body exhibits, suggesting the
significance of interaction design in visitor engagement. These
findings stress the need to align exhibit design with learning
objectives, especially in connecting museum visits with classroom
teaching. In brief, clear articulation of exhibit goals and learning
objectives is crucial for designing effective teaching sequences
during museum visits, enhancing the educational experience for
visitors.

In addition to research on understanding conceptual
learning and designing interactive exhibits, there has been
exploration into the design of guided museum visits. Nugent et al.
(2015) examined Merrill's principle of instruction in museum
contexts, considering three learning possibilities: (i) learning
within the context of the museum environment, (ii) designing
exhibits to naturally motivate visitors, and (iii) learning through
interaction with museum objects. They stressed the importance of
addressing real-world problems, particularly in science, within
children's museums, aligning with Merrill's principle of
instruction that emphasizes task-based learning cycles. This
approach highlights the need to assess visitors' prior knowledge
before interacting with exhibits and introducing them to real-
world problems encountered in museums. This familiarity not
only helps in solving these issues but also encourages implicit
learning, enhancing the overall museum experience.

In brief, educational practices for science centers are closely
linked to interactive design, collaboration, technology integration,
previous experiences and motivation of the students, and the
teachers’ participatory role in the guided visit planning at micro
level, and school management, ministry of education, educational
programs and partnership programs are at macro level. However,
there is still a lack of consensus and limited studies on the
considerations for effective and efficient instructional design for
educational practices and facilitate learning in science centers.
Based on the above-mentioned studies, it can be observed that the
instructional design in science centers, which is at the focus of
educational research, is shaped by the collaboration of educators
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and teachers with the curriculum, annual plans, and in-class
activities. However, these processes appear to be insufficient to
provide a comprehensive picture. Conversely, it appears that the
experiences of science center educators are the primary basis for
this study, as the science center educators themselves are situated
at the center of the orchestration process.

Organizational Practices for Instructional Design

Organizational processes, as much as educational processes, also
influence the learning experience in science centers. However, the
connection and interaction between these two processes are not
represented in  the design  perspective.
Organizational practices through science centers’ partnerships
with schools and addressing their needs may contribute to
understanding the design of instruction in the centers.

instructional

Research on instructional design highlights the unique
educational and organizational processes of science centers to
manage their dynamic workload effectively. Additionally, studies
on partnerships between schools and museums suggest the
potential for educational benefits. For example, involving teachers
prominently in these partnerships significantly improves students'
understanding of content and cultivates positive attitudes toward
scientists. Thus, clarifying the roles of all participants can promote
the mutual understanding regarding science center visits (Houseal
et al, 2014). Providing clear instructions about the visit and
ensuring each participant understands their responsibilities before
and after the visit can enhance collaboration and ensure
educational effectiveness. Similarly, Tal and Steiner (2006)
conducted a qualitative study examining teacher-museum staff
relationships throughout three phases: pre-visit planning, during
the visit, and post-visit. Their findings indicated that including
teachers in planning educational activities enhances the quality of
these activities (Tal & Steiner, 2006).

Moreover, Tran (2007) conducted a study to explore the
practices and perspectives of informal science educators by
examining interactions between teachers and science museum
personnel. The research findings were derived from interviews
and observations, which revealed that museum educators place a
high value on stimulating students' interest in science and on
encouraging repeat visits to the museum. While enhancing
scientific knowledge was considered beneficial, it was not deemed
as critical as creating a memorable educational experience. Similar
to Tal and Steiner's (2006) findings, Tran (2007) observed that
educators had distinct expectations for teachers during field trips,
such as managing student behavior and time, while museum
educators focused on delivering instruction. This underscores the
perceived division of roles between teachers and museum staff,
despite their shared goal of promoting science education.
Furthermore, policymakers, science center educators, and it is
possible for researchers to make a contribution to the improvement
of the educational outcomes of visits to science centers (Inkinen et
al., 2020).

When such areas of activity are examined, it can be seen
that science center educators take part in a wide range of activities,
such as exhibition arrangements and events, workshops and
demonstrations, discovery-based learning practices, professional

development programs for teachers, and project preparations that
can inform the academic literature. In addition to finding out how
they experience these processes, it seems worth researching to
understand how experiences can shape the instructional design
process and issues.

Therefore, this study aims to examine educational and
organizational practices in science centers from the views of
science center educators, and suggest a comprehensive guide for
better instructional practices in science centers. Therefore, the
main aim of this research study is to investigate educational and
organizational practices in science centers, and extract the
considerations to design effective and efficient instruction. The
research questions guided this study are:

1.What are the current educational practices in science centers?

2.What are the current organizational practices in science
centers?

3.What are the extracted considerations for designing effective
educational activities in SCs?

METHOD

In this study, basic qualitative research design as a qualitative
research design approach was carried out in Tiirkiye so that
purposive sampling method was used. Merriam (2009) clarifies
that basic qualitative research is grounded in the concepts of
constructionism, and symbolic interactionism, aiming to
understand how individuals interpret experiences and attribute
meaning. Educational qualitative research seeks to enhance
practices, with basic qualitative methods offering insights into
effective educational processes. These methods can uncover
strategies of effective educators, distinct from quantitative
approaches. Moreover, in qualitative data collection method was
used to gather detailed information on current educational and
organizational practices to suggest considerations to design
effective and efficient instruction. The data were gathered using
interview techniques (Creswell, 2009). The interviews were semi-
structured, allowing for the inclusion of additional questions if
deemed necessary to gain a deeper understanding of the
experiences of the science centre educators and the insights these

experiences offer (Bogdan & Biklen, 2007).

The study involved science center educators (SCEs) as
participants. A total of 20 SCEs, comprising 10 females and 10
males, from 13 science centers across seven different cities took
part in the research. Each participant was assigned a pseudonym
(refer to Table 1). The selection of interview participants in science
centers utilized purposive sampling. Initially, four selection
criteria were established based on Merriam (1998) guidelines. The
first criterion focused on the availability and accessibility of
science centers. The second criterion was designed to include
science centers from a range of cities, thereby ensuring diversity
among both interviewees and science centers. The third criterion
involved SCEs' involvement in instructional design, development,
and implementation processes within science centers. The final
criterion was the willingness of participants to take part. SCEs
were chosen based on their active engagement in educational
activities, possessing extensive knowledge about science center
foundations, interior design, and evaluation processes. Table 1



JIMuseumED

i,

JOURNAL OF INTERNATIONAL MUSEUM EDUCATION M

outlines the participants' demographics, including participant
number, gender, age, educational background, role in the science
centers, educational status, science center number, SCEs' years of
experience, and their availability during the science center's
construction period -to indicate SCEs' level of experience- (see
ADDS for Table 1).

Data Collection Instrument

The data were collected through semi-structured interviews. The
interview protocol was prepared in a way that addressed the
research questions. After the interview questions were prepared,
an educational technology expert and a SCE examined the
questions, and the interview protocol was revised based on the
feedback they had provided. Additionally, questions on “why
science centers have established cooperation with different
institutions and individuals”, and “how the practices have been
changed” were included in the protocol based on the experts’
suggestions. After first two interviews were conducted, the terms
“learning task” and “activity” were clarified in the protocol. The
revised SCEs interview protocol had 20 semi-structured interview
questions with four themes, namely, established collaborations
(formed of two questions), instructional design (formed of six
questions), metacognitive processes (formed of nine questions)
and visitor tracking (formed of three questions).

Data Collection and Analysis

Each science center educator was contacted by telephone to obtain
consent for the interview. After the consent was given, the purpose
of the research and interview questions were sent to SCEs by e-
mail. All interviews except one were conducted face-to-face in a
room in science centers that was isolated from the external sounds
(Figure 1). One of the interviews was conducted online due to the
tight schedule of the SCE. The average interview time was
approximately 45 minutes.

TELEPHONE

N

Each participant
was informed
about the research
by phone.

E-MAIL
-)I_

After confirmation
by phone, each
participant was

sent an e-mail on
interview protocaol,
date and time.

FACE-TO-FACE

&5

Face-to-face
interviews were
conducted at the

specified timeina
separated room.

Figure 1. The Interview process

After each interview, first, the interview records were
transcribed, and then the transcriptions were sent to the
interviewees for member-check to ensure the credibility. Second,
the first author analyzed the data through a content analysis
method. In-vivo coding was used to analyze the transcribed
interviews (Manning, 2017). Subsequently, the two researchers
evaluated the appropriateness of the codes, themes and sub-
themes to ensure reliability (Creswell, 2009). Lastly, a researcher
experienced in qualitative data analysis coded 10% of the
transcribed data, and the inter-coder reliability was calculated. The

inter-coder reliability was 0.74 kappa. Therefore, a re-coding was
carried out. After the second cycle of the coding, the inter-coder
reliability was 0.90, and the agreement for unmatched annotations
and codes was satisfied. The coded data were organized under two
categories as (a) current educational practices and (b) current
organizational practices. Below, the categories, the themes and the
sub-themes under each category are provided.

Themes and Codes:
Current Educational Practices
Enhancing Collaborations
Preparing educational activities
Obtaining substantial funding for expansion
Setting ground for the science center
Designing Instruction
Analyzing
Content Analysis
Learner Analysis
Context analysis
Designing-Developing
Specifying instructional methods
Activity design process
Material arrangement
Implementing
Sequencing instruction
Use of instructional methods
Use of instructional sequencing methods
Evaluation
Process evaluation
Student evaluation
Current Organizational Practices
Barriers that prevent effectiveness in educational processes
Lack of a long-term reciprocal agreement
Lack of financial budget
Lack of administrative support
Lack of knowledge
Expectations that enhance the effectiveness of educational
processes
Enhancing collaboration
Transforming students’ attitudes
Needs that enhance the effectiveness of educational processes
Improving evidence-based educational processes
Expanding educational space
Extending collaboration
Improving human resources
Solution attempts: Solving barriers,
effectiveness of educational processes
Having an impact on society
Extending collaboration
Maintaining sustainability
Evaluating implemented activities
Compensating infrastructural limitations

strengthening  the
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FINDINGS

The findings of the study were organized in two categories (a)
current educational practices and (b) current organizational
practices for science centers in line with the research questions. The
answer of the third research question, (c) instructional design
considerations, is extracted from the first two questions’ findings,
and presented under discussion and conclusion section.

Current Educational Practices

The current educational practices category revealed two main
themes: (a) enhancing collaboration and (b) designing instruction.

Enhancing Collaboration

Enhancing collaborations (nsc=13, f~81) was one of the main
themes with preparing educational activities, obtaining substantial
funding for expansion, and setting the ground for the science center sub
themes as shown in Table 2.

Firstly, science center educators (SCEs) highlighted the
importance of collaborative efforts in developing educational
activities (10 SCEs, 45% female). They noted that collaborative
preparation enhances educational effectiveness by fostering
knowledge sharing and widening access to target audiences. This
emphasis on enhancing knowledge is significant for two main
reasons: it enriches SCEs' understanding and has a broader societal
impact. Collaborating with professionals or institutions beyond
science centers is crucial for SCEs to enrich their knowledge base
in preparing educational activities. Within SCEs' expertise, current
educational practices include decision-making processes for future
implementations, sharing culturally relevant knowledge, seeking
advice on content, receiving instructional feedback, and drawing
inspiration to improve educational activities. To maximize societal
impact, science centers often host community conferences on
specific topics and offer training programs for teachers and
students. Furthermore, besides enriching knowledge, developing
educational activities also facilitates accessibility for individuals
with disabilities, the local community, students, and volunteers.

Additionally, collaborative efforts to secure significant
funding for expansion (9 science centers, 30% female) play a
crucial role in adapting educational activities and generating
positive societal impact. Science centers often collaborate with
private companies and governmental institutions to tailor
educational activities and acquire materials for workshops and
exhibition units. Furthermore, substantial funding allows science
centers to provide financial assistance for SCE training by sending
them to other national and international science centers to broaden
their expertise. Apart from adapting educational activities,
substantial funding for expansion can also lead to societal impact
through advertising projects.

and collaborative

Table 2.
Enhancing collaborations to improve educational effectiveness of SCs

Number Frequency
Theme and Sub-Themes of SCs of the
statement

(f)
Enhancing Collaborations 13 81
Preparing educational activities 10 45
Enhancing knowledge 7 22
Increasing SCEs” knowledge 5 12
Having a higher impact on society 4 10
Facilitating access 9 23
To students 8 11
To voluntary workforce 5 9
To community 2 2
To disabled people 1 1
Obtaining substantial funding for 9 30
expansion 6 11
Adapting educational activities 4 6
Obtaining materials 4 5
Training employees 6 19
Positive impact on society 6 15
Doing projects 2 4
Advertisement 6 6

Setting ground for the science center

Lastly, setting the ground for the science center (nsc=6, f=6)
was reported as a positive result of practices focused on enhancing
collaborations. It might be done through receiving information
from science center employees and exhibition units, and extracting
their explanations to students regarding the culture and the main
theme of the science center. Feriha stated that:

“Advisor instructors created educational videos for each exhibition unit,
tailored to students’ needs while emphasizing the importance of students
asking about the exhibit and what students should know before leaving
the science center.”

Designing Instruction

In addition to the enhancing collaborations, designing instruction
(nsc=13, f=480) emerged as another central theme under current
educational practices category. Designing
indicated as an essential part of delivering instruction to the
targeted groups, and analyzing, designing and developing,
implementing, and evaluating sub-themes were emerged. Figure
2 shows a summary of the designing instruction theme for current
educational practices in SCs.

instruction was
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Figure 2. An overview of the designing instruction theme

The findings indicated that analyzing theme is the first
phase of the instruction design process (nsc=13, f~131). This theme
included content analysis, learner analysis, and context analysis sub-
themes which the SCEs take into consideration as a foundation for
the instruction (see Table 3). Content analysis was pointed as being
associated with school curriculum, other activities of the science
centers and other aspects such as internet resources, teacher’s
resources, or ideas from drafts. In the initial phase of the project,
the SCEs indicated that they are utilizing the school curriculum as
a foundation for the development and adaptation of field trips and
workshop activities. Eda said:

“Discovery time (which is a prepared educational activity time during
fieldtrips) is especially focused on covering exhibition units, which
include lesson objectives from the school curriculum.”

Table 3.
SCEs’ statements regarding the analyzing phase
Number Frequency
Theme and Sub-Themes of SC of the
statement
(f)
Analyzing 13 131
Content Analysis 13 43
Curriculum 12 30
Other activities 6 10
Other aspects 3 3
Learner Analysis 13 49
Age characteristics 12 36
Cultural characteristics 2 2
Learner’s interest 7 11
Context analysis 13 39
Available educational space 6 8
Material characteristics 8 15
Timing (visit duration) 9 16

Learner analysis (nsc=13, f~49) such as learners’ ages, cultural
characteristics and indicated as an essential
component for establishing the foundation for the design and
development processes. SCEs pointed learner analysis as an
essential sub-theme not only to provide instruction regarding

interests was

students’ cognitive levels but also to avoid them having a feeling
of failure. Ayse said:

“We are not preparing workshops that are above students’ cognitive levels
stated in the school curriculum. We want to facilitate discovery, but we
do not want them feeling like failures.”

Context analysis (nsc=13, f=39) has a vital role in the
analyzing phase regarding available educational space, material
characteristics and timing (visit duration). The findings indicated
that while the educational space available influences the size of
visiting groups, material characteristics establish the baseline for
how SCEs could manage a subject from the curriculum, based on
the selected material properties. In addition, the duration of a visit
(timing) for specific workshops or fieldtrips were determined
according to the need of the SCEs to prepare the educational
activities of each school group. Fiisun said the following:

“Some exhibition units appeal to the eye, drawing more attention at first
glance, such as experiments like turbulence or bicycle. But other
exhibition units may require more theoretical information for students
that makes them less interested.”

The second theme, designing-developing (nsc=13, f=52),
had three sub-themes: specifying instructional methods, activity
design process and material arrangement (Table 4). The findings
showed that SCEs specify the instructional methods and
techniques based on the characteristics of the learner, topic and
material. Second, related to activity design process, to enhance
educational effectiveness of the activities conducted, the SCEs
diversify activities, prepare draft activities and brainstorm on draft
activities with each other so that a reciprocal relationship between
designing and developing Regarding
diversification, Cengiz said:

occurs. activity

“We organize workshops in many different areas. For instance, we are
excavating for archaeology workshops for which we have a kit, and we are
describing archaeology processes in our excavation area. We have
approximately 40 to 45 workshops, and they are all different.”

Table 4.
SCEs’ statements regarding the designing-developing phase
Number Frequency
Theme and Sub-Themes (Sub-Phases) of SC of the
statement
(f)
Designing-Developing 13 52
Specifying instructional methods 7 23
Learner characteristics 6 13
Material characteristics 4 8
Topic characteristics 2 2
Activity design process 9 20
Activity diversification 5 7
Activity draft preparation 6 6
Brainstorming on draft 5 7
Material arrangement 6 9

Finally, material arrangement (nsc=6, f=9) in educational
space is also a vital sub-theme of designing and developing.
Material arrangement was reported as essential to facilitate
transitions between the demonstrated exhibition units to visiting
school groups. It is also crucial to provide links between subjects
within the exhibition units and workshops. One of the SCEs
(Miigvik) said that:

“For instance, we have an educational space on pendulums within the
exhibition unit area. There were four to five exhibition units for them, but
we recognize that they constitute a single complete subject. Then, with
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feedback, we saw that they refer to similar subjects, but are located in
different places. When one was going to a similar subject located at a
distance, he/she needed to pause, and this was disrupting subject
integrity. After this kind of feedback, we brought exhibition units on
pendulums together as a single exhibition unit. Now, you can see small
rooms and plus signs while you are entering the educational space which
is related to pendulums and just by turning around, you are exposed to
all exhibition units on pendulums.”

The third theme, the implementation phase (nsc=13, /=204),
three sub-themes, sequencing instruction, use of
instructional methods and use of instructional sequencing methods.
These three sub-themes were defined based on how science centers
implement their instruction in practice and based on the
theoretical foundations. Table 5 shows sub-themes and their
frequencies for the implementation.

revealed

Table 5.
SCEs’ statements regarding the implementing phase
Number Frequency
Theme and Sub-Themes (Sub-Phases)  of SC of the
statement
®
Implementing 13 204
Sequencing instruction 13 135
Preparation stage 8 23
Preparing teachers 3 8
Arranging group-sizes 5 7
Adapting to context 4 8
Guidance stage 11 85
Activating prior knowledge 5 10
Demonstrating 9 18
Questioning 10 21
Getting responses 8 19
Giving examples 2 2
Giving Roles 4 7
Giving feedback 2 5
Connecting 3 3
Free-exploration stage 6 27
Planning 3 5
Goal setting 1 1
Reading information 2 3
Acquiring prior knowledge 1 1
Monitoring 6 20
Help-seeking 5 10
Note-taking 2 3
Trial-error 4 5
Evaluating 1 2
Tracking progress 1 1
Goal assessment 1 1
Use of instructional methods 12 61
Collaborative learning 7 10
Inquiry learning 8 18
Learning by doing 7 19
Meaningful learning 9 14
Use of instructional sequencing methods 5 8
Abstract to concrete 2 3
Simple to complex 2 2
Mental break 2 3

Sequencing instruction sub-theme included three main
constructs, the preparation (nsc=8, f=23), guidance (nsc=11, f=85)
and free-exploration (nsc=6, f=27) stages. After the SCEs prepare
school groups visits for the science center experience, they guide
selected groups and then provide the visitors with a chance to
explore the science center environment freely without interference.
Although these stages vary among science centers, a shared
understanding of school visits was reported in the following order.

Initially, the preparation stage entails a program designed
for school groups visiting the science center. During this stage,
SCEs communicate with teachers via email, providing them with
information through brochures or pre-prepared questionnaires
ahead of the school visit. Subsequently, students are grouped
according to size to optimize the use of educational spaces. Lastly,
students are briefed on the science center and its regulations to
familiarize them with the new educational environment. In
summary, the preparation stage involves informing teachers,
organizing groups, and facilitating adaptation to the environment
prior to guidance. Eda commented on this process:

“Students in school visit groups are very excited. We begin by saying our
slogan to them: “We have a regulation here.” When we are saying
“regulation”, they start to stay in order. Our regulation is “Keeping off
the exhibition units is forbidden!” Students cannot believe this. For the
first time, they cannot understand since students have been told what they
should not do. First, they like this idea, and this is motivating them. Then,
we give short information about the science center, including how many
exhibition units there are inside, what they will see, what they can do and
that they may come here with their families as well.”

Secondly, during the guidance stage, SCEs engage students
by activating their prior knowledge, demonstrating subject matter
using exhibition units, posing questions, eliciting responses,
assigning roles based on material characteristics, providing
feedback, and linking the subject matter to other exhibition units
or real-life examples. SCEs mentioned that the sequence of
activities during the guidance stage might vary depending on their
instructional strategy and the characteristics of the exhibition unit.
Therefore, the instructional sequence established during the
guidance stage may differ for various learning resources across
different science centers.

Thirdly, the free-exploration stage allows students to
explore the science center environment or exhibition units
independently based on their interests. This period, which
typically lasts up to 20 minutes, enables students to explore
individually or in groups and interact with teachers, peers, or
SCEs. SCEs, who observe students' behavior during this stage,
noted that students gather preliminary information by reading the
exhibition unit descriptions and setting goals for exploration.
Additionally, students may seek help and engage in trial-and-error
approaches to reach conclusions. Educators observed that students
monitor their progress and assess whether they have achieved
their goals.

Furthermore, within the implementation phase, another
sub-theme is the use of instructional methods (12 science centers,
61% female). SCEs mentioned employing collaborative learning,
inquiry-based learning, hands-on learning, and meaningful
learning. They emphasized that basing instructional methods on
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theories or approaches, such as inquiry-based learning and
multiple intelligence theory, enhances educational activities.
While these methods are used during the guidance stage
primarily, SCEs also stated that the science center environment
encourages students to utilize these instructional approaches.
Additionally, the use of instructional sequencing methods
emerged as a sub-theme, with SCEs sequencing instruction from
abstract to concrete and simple to complex. They also ensure
mental breaks by incorporating physical activities, such as
arranging laboratory equipment, when students' cognitive load
increases. Deniz said the following:

“Sometimes, we prepare students to collaborate when doing experiments.
For instance, one student cannot build a skeleton so we bring three
students together, and they build that model. They understand this as
“This work belongs to us, we did it.” In addition, they engage in-group
work, having the product at the end of the work period. On the other hand,
a student can look through a telescope individually. Therefore, this
(selection of instructional methods) depends on the students’ readiness
and content.”

Finally, the evaluation aspect is comprised of two sub-
themes: process evaluation and student evaluation, which are both
forms of summative evaluation. SCEs oversee process evaluation,
while students provide feedback on the instructional design.
Subsequently, adjustments to activities and materials can be made
based on this feedback (refer to Table 6). In process evaluation,
SCEs observe the target group during implementation and adapt
activities and materials accordingly. Observations made by SCEs
during implementation are categorized into direct and indirect
observations. Direct observations involve students' questions and
examples, whereas indirect observations mainly consider non-
verbal responses or reactions. SCEs mentioned adjusting activities
and materials based on observations, considering factors like
material availability, difficulty level,
understanding. Alongside process evaluation, SCEs also conduct

satisfaction, and
student evaluation for long-term activities in the science center
environment. This involves tracking students' progress and
communicating progress updates to parents or teachers. Osman
remarked:

“Exhibition units or instructional sequence for those exhibits can show
changes according to students’ reactions to that exhibit since there are
differences between their feedback and applications that we have
provided.”

Table 6.
SCEs’ statements regarding the evaluation phase

Number Frequency
Theme and Sub-Themes of SC of the
statement
(f)
Evaluation 13 93
Process evaluation 13 82
Observation during implementation 11 36
Direct observation 5 9
Indirect observation 11 27
Adjusting activities and materials 13 46
Availability of materials 5 8
Level of difficulty 2 2
Level of satisfaction 12 20
Level of understanding 5 14
Security 2 2
Student evaluation 5 11
Tracking student’s progress 4 8
Informing student’s progress 3 3

Current Organizational Practices (COP)

The current organizational practices category was organized into
four sub-categories: (a) barriers, (b) expectations, (c) needs and (d)
solution attempts. The following titles explains the sub-categories
and their related themes.

Barriers

Problematic factors are perceived as barriers when one seeks to
enhance the effectiveness of the science center education
processes. Four main themes are revealed under the barriers
category: (a) lack of a long-term reciprocal agreement on an annual plan
with schools, (b) lack of financial budget, (c) lack of administrative
support, and (d) lack of knowledge. Table 7 shows the themes, sub-
themes and frequencies.

Table 7.
Barriers that prevent effectiveness in educational process
Number Frequency
Themes and Sub-Themes of SC of the
@) statement
(f)
Lack of a long-term reciprocal agreement 13 49
Lack of reciprocal agreement with 11 41
teachers
Lack of opportunity to access students 4 4
Everlasting permission process 2 2
Uncontrollable demands 2 2
Lack of financial budget 10 31
Lack of human resources 7 17
Lack of renovations 5 9
Inconvenient structure of the building 5 5
Lack of administrative support 4 10
Lack of knowledge 6 9
On cultural differences 4 6
On maintaining sustainability 3 3
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Lack of a long-term reciprocal agreement with schools on an
annual plan (nsc=13, f~49) emerged as the first barrier, being
reported in the highest frequency. Lack of reciprocal agreement
with teachers, lack of opportunity to access students, everlasting
permission processes, and uncontrollable demands were emerged
barriers under this sub-theme. A lack of reciprocal agreement with
teachers was reported as one of the important barriers that might
result in an interference from the teachers in the educational
processes. Furthermore, this barrier makes it difficult for teachers
to take an active role before, during and after the science center
visit. Many SCEs mentioned teachers” passive role and reluctant
attitude towards having an active role without interfering with the
educational processes during the science center visit. The findings
revealed that this passive role was affecting both students and
science center visits negatively. Cengiz and Kader said stated that:

“Sometimes, when we asked students, teachers also responded, and we do
not want this.”

“Most of the visiting teachers go to the cafeterias after bringing the
students into the exhibition areas.”

Furthermore, the ideal length of a science center visit may
be influenced by the lack of mutual agreement with teachers during
school visits. Logistics challenges related to visit duration and the
distance between the school and the science center also emerged
as obstacles stemming from this lack of mutual agreement with
teachers. Given the distance, school buses are typically arranged
for transporting students to science centers. However, as the
distance grows, the duration of the visit within school hours
diminishes, thus impeding active participation of both students
and teachers in the educational process. With limited time
available, Science Center Educators (SCEs) often provide brief
introductions to exhibition units before students are expected to
independently explore the science center environment. As Kader
noted:

‘Visiting school groups are coming with school buses from a distance so
they do not stay too long. They want to go. If there are groups who have
time, we conduct previously prepared extra workshops for them.’

The findings showed that those SCs do not have access to
the students due to a lack of long-term reciprocal agreement with
schools on an annual plan. Feriha said:

“Few teachers from the ministry of national education
volunteered for giving advice; therefore, we did not receive
support. We needed to struggle with all things so I hesitated
concerning the willingness of national education in the science
center. Although we signed a protocol with the ministry of
national education, requesting at least ten thousand students as
a visiting group, ensured the transportation free of charge and
assumed responsibility with each child, we could not bring the
students here.”

Everlasting permission processes, due to lack of
collaboration with schools caused a barrier, added to unexpected
activity requests that could not be met due to unavailable
permissions. Cengiz and Ayse made the respective following
statements on these issues:

“We have no long-term agreement with them (schools). We have been
establishing project-based collaborations; however, we have no long-term
collaboration based on an annual plan.”

“Formal procedures may take more time. For instance, consider that an
important person is coming here and a sudden activity is organized. We
need to invite a school to bring students with them (important visitors).
However, we have difficulty in obtaining permission in a short period of
time.”

Uncontrollable demands were also reported as a barrier
associated with the lack of long-term reciprocal agreements with
schools on an annual plan. Such demands occur when large groups
have to be formed to meet requests or when time-slots are
unavailable in school visits. Furthermore, this was reported to
result in a limited interaction between students and teachers. Eda
said:

“Interactive time-slot is a time dedicated for the students to select
exhibition units to explore them actively. However, this is not possible for
a long time due to the demands of the school groups at the end of the
semester, and it is difficult to implement.”

The second barrier theme identified is the absence of a
sufficient financial budget (10 science centers, 31% female). The
allocated funds, often referred to as a "shoestring budget," are
insufficient to cover intended expenses. This limitation makes it
challenging hindering the
improvement of educational effectiveness. These factors include

to address contextual factors
inadequate human resources to maintain various operational
aspects, insufficient funds for renovations to offer diverse
educational activities within the allocated budget, and building
structures unsuitable for educational activities. Additionally, the
lack of a financial budget impedes building restoration efforts,
leading to noise pollution when large student groups visit the
science center. Furthermore, the lack of sufficient human resources
intensifies the workload for the available personnel, impeding the
effective conduct of assessment and evaluation, which are
indispensable for enhancing educational effectiveness. Finally, the
high costs associated with exhibition units make it difficult to
renovate and diversify educational activities. Eda and Cengiz
commented on the challenges posed by the inconvenient building
structure, lack of human resources, and insufficient renovations:

“There exists noise pollution due to large number of people. Since the
structure of the building is inconvenient, this cannot be prevented.”

“It is not possible to follow visitors. A substantial number of science
center staff may be needed here for assessment and evaluation.”

“It is difficult to renovate the interior environment of the science center.
There is no science center in the country that renovated its capacity by
50% due to the high costs. Of course, a demotivating factor has been
informed within the exhibition units. When exhibition units are replaced,
other educational issues may be renovated as well.”

Third, lack of administrative support (nsc=4, f=10) includes
lack of support in decision-making processes for the professional
development of science center employees, and lack of preparation
of the infrastructure needed for these developmental processes. An
unsustainable management is an obstacle that limits opportunities
for the SCEs collaborations that may foster advanced educational
activities, and may lead to an increasing impact of educational
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activities on society. Muhsin made the following statements on
barriers caused by lack of administrative support:

“We cannot say that we are attending conferences. As administrations
change, approaches change as well.”

Finally, lack of knowledge (nsc=6, f=9) is another barrier that
prevents the effectiveness of educational processes, with the sub-
themes: lack of knowledge on cultural differences and maintaining
sustainability. A lack of understanding of cultural differences
poses a challenge in adapting educational processes, including
educational activities, throughout the instructional design process
and during subsequent updates. When science centers were
established, science center educators (SCEs) received guidance on
structuring educational activities tailored to the local culture of the
region. However, during training, it became apparent that there
was a gap in culturally adapted knowledge for scholarly activities.
This absence of knowledge on how SCEs could tailor educational
activities to the cultural context of Tiirkiye appears to be a
hindrance. Cengiz highlighted this barrier resulting from the lack
of understanding of cultural differences by stating:

“Newly established science centers send their staff abroad, but children in
this country are not similar to children there. Children who are visiting a
science center in Sweden are not showing similar behaviors as children
who are visiting a science center in (City A) or (City B). We need to
prepare our national training for science communicators.”

In addition, the lack of knowledge on maintaining
sustainability was reported. Science center employees do not know
how they will maintain sustainability of the science center visitors.
Cengiz made the following statement as a barrier for lack of
knowledge on maintaining sustainability:

“When someone arrives here, they are coming for the first or second time,
or are bringing their guests for the third visit; however, the question of
why they should come for the fourth time is still unknown.”

Expectations

Expectations of SCEs (nsc=12, f~64) were organized into two main
themes: (a) enhancing collaboration and (b) transforming students’
attitudes (see Table 8). The enhancement of the collaboration theme
encompasses the establishment of dynamic science center
processes and the incorporation of teachers within the educational
framework. Creating science center dynamics was announced as
the core expectation for maintaining sustainability, producing
national materials, and building a productive teamwork
environment. Moreover, involving teachers in the educational
processes was reported as SCEs’ expectations from schoolteachers.
Teachers are expected to begin the organization of the science
center visits, interact with students during visits and participate in
science center activities. Second, transforming students’ attitudes
was also among the expectations of the SCEs, and these
expectations included endearing science, encouraging students to
improve their inquiry skills, and encouraging interest in science.
Miigvik stated that:

“Many families have reported that their child is listening to a radio that
they built themselves while eating their breakfast. This is the message that
is being conveyed through workshops. The aim is to enter the homes and
instill in students the belief that “I can do it”. When they show their
products to their parents, friends, or other family members, it becomes a

reflexive attitude. If the student has related questions, they will become
curious and continue exploring.”

Table 8.
SCEs’ expectations that enhance the effectiveness of educational processes

Numb Frequency

Themes and Sub-Themes er of of the
SC  statement
(f)
Enhancing collaboration 11 36
Establishing science center dynamics 5 8
Maintaining sustainability 3 3
Producing national materials 3 3
Building an effective team-work 2 2
environment
Involving teachers within educational 10 28
processes
Organization of SC visits 7 12
Interaction with students 6 8
Participation in SC activities 5 8
Transforming students’ attitudes 11 28
Endearing science 6 12
Inquiry skills 6 9
Arousing interest 4 7

Needs

Needs (nsc=12, f=38) is a category with four main themes, which
are (a) improving evidence-based educational processes (b) expanding
educational space, (c) expanding collaboration and (d) improving human
resources (Table 9).

Improving evidence-based educational activities was a necessity
for activities to be prepared based on research findings. It is
comprised of three sub-themes: recording educational processes,
testing  the activities and
understanding students’ attitudes and behaviors. Continuing
students who are involved in educational activities at science
centers need to receive follow-up and their educational progress
must be recorded to track their specific educational processes.
Cigdem stated that:

effectiveness of educational

“We want videos that can project entire educational processes. After the
project had finished and we had produced, a video would show us the
specific students that got through those educational processes.”

Testing the effectiveness of educational activities is also a
necessity. Scientific studies conducted on educational processes
can form the foundation for educational programs during
instruction design and when seeking to maintain sustainability.
Muhsin from SciCen.11 stated that:

“We tried to apply and think that we were efficient. However, we do not
have any scientific research for this.”

Another need indicated by SCEs is expanding educational space,
including the sub-themes building virtual platforms, building a
wet-ground laboratory, developing national materials, and
forming subject-specified stations. A wet-ground laboratory is an
essential educational space for SCEs for providing the necessary
environment to teach concepts that cannot be covered by other
exhibition units while learning the science concepts. Moreover,
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based on SCEs’ opinions, the lack of equipment in the laboratory
for hands-on activities causes students to miss the connected
lessons. To fill this gap, SCEs declared that they need wet-ground
laboratories. Feriha stated:

“The most important educational space is the laboratory, since students
starve for those. When we conduct experiments, they become surprised
and like them. Students have laboratories in their schools; however, they
are not in use. For example, when we needed equipment such as a magnet
for an experiment, the school could not find even the key to the

laboratory.”
Table 9.
SCEs needs to enhance the effectiveness of educational processes
Frequency
Number  of the
Th -Th
emes and Sub-Themes of SC  statement
(f)
Improving evidence-based educational 7 10
processes
Recording educational processes 2 3
Testing the effectiveness of 3 4

educational activities
Understanding students” attitudes 2 3
and behaviors

Expanding educational space
Building virtual platforms
Building a wet ground laboratory
National materials
Forming subject-specified stations

Extending collaboration
Increasing impact on society
Accessing the targeted group
Gaining benefits on facilities
Adjusting activities

Improving human resources

~
S
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Forming subject-based stations is also needed to expand
educational space. SCEs said that these stations are needed to
eliminate the cognitive load of students by hiding the exhibition
units, which are not related to the lesson objectives, and
diversifying the sequence of instruction. Fiisun said:

“We may show different exhibition units in parts such that students have a

perception that “There are different experiments”!”

Extending collaboration was identified as essential for
adapting educational activities, broadening access to the target
audience, leveraging resources from collaborators, and enhancing
societal impact. SCEs emphasized that to maximize their impact
on society, science centers should collaborate with various
institutions, including organizations,
universities, schools, and private companies. Such collaborations

non-governmental

offer numerous advantages to science centers across various
domains. Cengiz from SciCen.06 remarked:

“Universities are not adequate for science centers since they are unable to
g0 beyond the academic perspective. We are doing something here with
people and children. Therefore, we are working with non-governmental
organizations such as the search and rescue team, the red crescent in this
country, schools, private institutions and private companies.”

The potential for an increased impact on society and greater
accessibility to students can be achieved through the extension of
collaborative endeavors. SCEs overemphasized the need of close
partnerships with teachers, who were declared as the key
characters in the access of students to the science centers. Cengiz
stated that:

“Our purpose here is to facilitate access of students, and we need teachers
to access as a first step. If we cannot reach teachers, we cannot bring
students here.”

Gaining the benefits of collaborators’ facilities was also
stated as an essential necessity within the expanding the
collaboration theme. By doing so, the science center can gain access
to equipment that does not exist in the science center environment.
Cigdem stated that:

“We brought students to the faculty of pharmacy and faculty of medicine.
We are getting help from there. For instance, we need cell cultures but we
do not have it, so we took the students there. For instance, we do not have
an operation device, so we took the students there.”

Improving human resources was reported as another need
expected to deliver positive outcomes for the science center
functionality. By improving human resources, the workload can
be distributed among science center employees so that SCEs can
allocate more time and energy to educational activities. Hence, this
sub-theme may also be the foundation to improve the effectiveness
of educational process.

Solution Attempts

Solution attempts (nsc=13, f=102) applied by the SCEs to improve
educational effectiveness in science centers revealed five main
themes: (a) having an impact on society (b) extending collaboration (c)
maintaining sustainability (d) evaluating implemented activities (e)
compensating infrastructural limitations, and. Table 10 shows these
themes and sub-themes with their frequencies.

Having an impact on society has emerged as one of the central
themes. Science centers use social media to announce new
activities and share information on exhibition units through their
websites for disseminating information. Kader stated that:

“We are conducting workshops. For instance, we have an exhibition unit
named “Our Universe” including all planets in the solar system.
However, we do not know whether the student connects this with her
daily life or not. For this reason, we are making students build a sundial
in the workshop. Thus, they are learning sun movements in the workshop,
and they saw sun movement, and moon and earth rotation around the sun
in the exhibition unit hall, making sense of the concepts.”

Furthermore, extending collaboration (12 science centers,
42% female) was identified as another strategy to overcome
obstacles and optimize educational effectiveness at science centers.
Through increased collaboration, teachers were actively involved
in educational processes, demands were addressed, strong
relationships were formed with key stakeholders, and human
resources were expanded. The integration of teachers into
educational processes emerged as a sub-theme of expanding
collaboration. This involves SCEs providing informative materials
to teachers before visits and involving them in workshops when
time permits. Eda and Kader commented:



JIMuseumED

i,

JOURNAL OF INTERNATIONAL MUSEUM EDUCATION M

“We wanted to conduct a study on the integration of teachers. Last year,
we sent a document related to exhibition units and questions to teachers
before they visited the science center as a school group.”

“We will involve teachers in science center visits for more efficiency. For
instance, while we are conducting workshops, we are taking teachers in
and asking for help during the workshop. They are helping us and doing
the workshop with us.”

The requests of school groups for science center visits have
been satisfied by limiting the science center visit count and
preparing additional activities. Feriha stated that:

“Classroom teacher makes the appointment for a science center
visit. We are taking their names and telephone numbers, and we
are following this appointment. If a group would cancel the
appointment, we would want fto replace it with another
demanding group.” “We are drawing the line for the
appointments and trying not to book more than two or three
appointments.”

Finally, SCEs reported that they are seeking to establish
strong relationships with key agents, and thus are trying to remove
the barrier of everlasting permission processes. Cengiz said:

“Formal protocols take a long time sometimes. For instance, a sudden
visitor has come to the city of this country. We need to invite a school
since we need to meet the students with the guests. Government
correspondence takes forever, and it is difficult to obtain permission. It is
easier to get permission for teachers so that we are calling teachers with
whom we are working together. That teacher can get permission in a short
period and bring students to the activity. Since we are out of these
processes, it takes approximately 15 days for us to obtain permission and
reciprocal relationship is important.”

Establishing strong relationships with key agents such as
the directory of national education of the province and the teachers
was reported as providing benefits to science centers’” procedural
and functional regulations (e.g., such as arranging group sizes or
visiting school groups). Kader stated that:

“This system took time to get back on the rails. When the science center
opened, we suffered a lot regarding appointments. There were problems
in school group visits, once they might come whenever they wanted, or
the group size might be larger than the agreed upon. It was difficult to see
300 people at once, having an inadequate personnel number. However, it
has been getting back on the rails by working with the provinces and
national education.”

Solution attempts regarding maintaining sustainability
included preparing workshops, training employees for
interchangeable roles, student membership program, and
renewing demonstrations. Renewing demonstrations was an
attempted solution that consisted of showing several experimental
demonstrations and offering different experiences to the visiting
students (individual or group) aiming to increase visitor count.
Cengiz stated that:

“We are trying to make differences based on curriculum or explanation
(which may be another way to talk about the concept/topic with the
students either based on their ages or based on different characteristics of
the experiment/exhibition unit).”

Evaluating implemented activities (nsc=3, f=11) was
indicated as a solution to overcome the barriers and increase the
effectiveness of educational processes in SCs. Attempted solutions

for compensating infrastructural limitations
educational space and limiting group-sizes. SCEs limit group-sizes
by separating the visiting school groups based on their ages to use

the educational space efficiently. Kader said:

were arranging

“We are trying not to accept kindergarten students with elementary
school groups at the same time. They all have different days to visit, and
problems may occur since kindergarten students are unguarded.”

Table 10.
Attempts of solving barriers, strengthening the effectiveness of
educational processes

Number Frequency
Themes and Sub-Themes of SC of the
statement
(f)
Having an impact on society 13 21
Using social media to share activity 13 17
news
Using the website for informing on 4 4
exhibition units
Extending collaboration 12 42
Integrating teachers in educational 8 17
processes
Satisfying demanding requests 6 10
Establishing a strong relationship with 4 8
key agents
Expanding human resources 4 5
Gaining benefits on facilities 2 2
Maintaining sustainability 9 21
Preparing workshops 4 5
Training employees for interchangeable 4 5
roles
Student-membership program 3 8
Renewing demonstrations 3
Evaluating implemented activities 3 11
Compensating infrastructural limitations 3 7
Arranging educational space 3 3
Limiting group-sizes 2 4

Arranging educational space (nsc=3, f=3) was reported as a
solution attempt at science centers. Despite the shoestring financial
budget of science centers, with established collaborations and
provided supports, additional building and mobile spaces were
constructed. Eda stated that:

“We had difficulties during earlier times. Each child within a group with
30 students wants to be at the forefront and wants to see before others. We
solved this problem. We prepared stickers on the ground, and we are
warning students as “Now, we are out of the circle.” They are standing
out of it, and they can all observe without losing communication.”

DISCUSSION, CONCLUSION and
RECOMMENDATIONS

The primary objective of this research was to examine the
educational and organizational practices employed by science
centers and to suggest instructional design considerations
regarding the science center educators’ perspectives. To achieve
this, the study collected data from 20 science center educators
representing 13 different science centers. The findings of this study
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have potential to inform the related parties to improve the
instructional design practices of science centers.

One of the main findings from the interviews with science
center educators is their emphasis on using the school curriculum
as the foundation for content analysis, rather than relying on
activities from other science centers or in person experiences. By
contrast, the findings of Bamberger and Tal (2007) indicated that
there was a lack of alignment between the knowledge gained at
science centers and the curriculum taught in schools. However, the
science center educators in this study stated that they closely align
the concepts of the school curriculum with the exhibition units by
examining the current learning objectives in the curriculum. This
finding might be related to the policy of the science centers in
Tiirkiye that may result with having collaboration opportunities
with the schools. Studies conducted within the scope of science
centers in Tiirkiye show that it is possible for teachers in various
educational fields to collaborate with science center instructors
(Kanli et al., 2019; Koseoglu et al., 2020). Nevertheless, curriculum-
based activity suggestions are needed to support relevant
conceptual learning in classroom and out-of-class environments.
Although science center trips have been incorporated into the
curriculum in recent studies, as evidenced by the findings of this
study, the teaching strategies to be used, handouts, and question
sets that can be used during students' discovery time, which is
implemented in many science centers, can promote conceptual
understanding.

Concurrently, an often-expressed expectation among
educators within science centers pertains to the integration of
teachers into the activities of these centers. This issue reveals a
spectrum of perspectives among science center educators. Some
science center educators assert that prioritizing teachers is
unnecessary, highlighting their active engagement in education,
their readiness to address student queries, and the influential role
of science center
Conversely, proponents argue for the importance of teachers
conveying classroom material to their students, thereby enhancing

educators in disseminating knowledge.

the knowledge transfer facilitated by science center educators.
Nonetheless, scholarly discourse underscores the necessity for a
comprehensive collaborative planning process in such scenarios
(Palmer, 2002; Tran, 2007). Defining the respective roles of teachers
and science center educators holds promise for fostering effective
collaboration. However, this expectation is often linked to a lack of
reciprocal agreement. Addressing this issue would not only
directly enhance the educational processes of science centers but
also help overcome human resources barriers. Studies have shown
that teachers play a mediating role in student-teacher-scientist
partnership programs (Houseal et al., 2014). Similarly, Tal and
Steiner (2006) observed higher-quality educational activities when
teachers were involved in planning science center activities as part
of a teacher-science center partnership program. Moreover, recent
studies have reported a gap between teachers' expected and actual
science center activities (Karademir et al, 2021). Therefore,
fostering high levels of collaboration between school teachers and
science centers may compensate for human resources barriers and
provide a systematic approach to select materials and methods
that promote a better conceptual understanding. In addition, the

studies also reach supportive findings for the integration of
activities from various branches into science centers (Oner &
Oztiirk, 2019) and emphasize the importance of experts from the
field organizing workshops in areas such as social sciences to
collaborate with different stakeholders (Oner & Erarslan, 2023).

It has also been found that learning activities conducted at
science centers, in line with the updated science education
program, result in higher learning outcomes for students in terms
of academic achievement and motivation compared to the school
environment, indicating a significant increase in academic success
(C1grik & Ozkan, 2016). It suggests that science centers provide
students with the chance to apply their learning in a meaningful
way outside of the classroom, facilitating knowledge transfer by
reinforcing these experiences. In other words, while emphasizing
the role of science centers in increasing motivation and developing
scientific communication skills, the importance of integrating them
into educational programs to support effective
experiences is highlighted (Kumlu & Oner, 2023).

learning

Another noteworthy discovery pertained to the training of
science center educators to tailor educational activities. This
necessity for pedagogical training was also emphasized in
previous studies, as graduates from education faculties often
exhibit higher scores, likely due to their extensive pedagogical
preparation (Pekin & Bozdogan, 2021). This could be construed in
terms of self-efficacy, as educators with sufficient pedagogical
training are more likely to possess higher self-efficacy. Moreover,
middle school teachers with postgraduate education demonstrate
high self-efficacy. Nevertheless, the educational levels of teachers
do not significantly influence their self-efficacy scores. As can be
found in the results of this study, science center instructors say that
they have received the necessary domestic and international
training and that they cooperate with academicians and teachers
in line with pedagogical requirements. However, since there are
many changeable roles, it is also mentioned that it is challenging
to keep up with each training and organizational activity. Issues
such as high workload may also cause science center instructors to
think that their self-efficacy scores are relatively low. Future
studies can be conducted to see whether this situation is an
misapprehension or not.

Moreover, science center educators mentioned about the
absence of evaluations focused on metacognition at science centers
during the implementation phase of instructional design issues.
This may result from the lack of measurement and evaluation
protocols. Studies have shown a positive correlation between
metacognition and conceptual transformation (Smortchkova &
Shea, 2020; Carr, 2010). Thus, integrating activities that emphasize
metacognition during visits to science centers could provide a
promising approach to enhance conceptual understanding. Oz &
Sahin (2015) found that the academic success of students who
participated at science center activities based on research and
inquiry was higher than the academic success of students in
courses taught according to the current curriculum. In addition,
Zengin (2018) found that the meta-thinking skills measurement of
students who taught science with experimental sets at science
centers was higher than the control group. When looking at this
study and similar studies; science centers are seen as an
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environment that provides opportunities for students to gain
conceptual understanding in different subject areas. In this study,
science center educators' discourses regarding metacognitive
processes were coded especially for free exploration time. The
findings show that, based on the science center discourses, it can
be said that the exhibition mechanisms at a science center can
encourage students their
monitoring behaviors can be encouraged in the design of activities
that support metacognitive processes.

to monitor learning. Students'

Finally, science center educators focus heavily on the theme
of collaboration for both educational practices and organizational
practices. One of the reasons for this can be seen as increasing
social impact and organizing teachers, parents, students and
school groups together, while also benefiting from local and global
stakeholders for their activities. Along with this benefit, it can be
said that sustainable development goals are also taken into
consideration directly and indirectly. G6z and Giinerdz (2023)
emphasize that museums have an important place in promoting
the environment in sustainable development and argue that
museums and museology in Tiirkiye support rural development.
In this study, when we look at science centers and museums, it is
seen that science center educators can directly contribute to the
goals of training qualified workforce due to their various
collaboration activities and an educational approach that takes into
account parents, schools and teachers. In addition, Sivrikaya and
Giinerdz (2022), in their research on paradigm change in science
museums; it emphasizes that science museums have an important
place in the construction of society and draws attention to the
importance of sharing the activity reports of these museums. In
this study, it was seen that science center instructors could
announce the workshops, conferences, training events and travel
programs they organized on their web pages, but no discourse was
found regarding the sharing of activity reports.

In short, the discourses of science center instructors show
that educational activities are carried out based on the
instructional design model. Although there is no explicit
statement, after analyzing the content, learner and environment,
science center instructors move on to the design process and then
develop and implement the activities. They evaluate the activities
they implement with the feedback they receive from students'
verbal and non-verbal expressions and continue the cyclical
instructional design process. However, it has been found that there
are obstacles to planning these teaching activities such as
insufficient workforce, diversity of workload and financial
difficulties. Therefore, in this study, instructional design
recommendations that include organizational and educational
practices are seen as important in order to plan and sustain
educational activities more effectively.

Considerations for Designing Effective Educational Activities
Extracted from Educational and Organizational Practices

The effectiveness of instructional design within science center
environments relies on organizational and educational practices
encompassing human educational space, and
partnerships with and other organizations. This
qualitative study demonstrated that providing guidance during

resources,
schools

school visits and implementing adaptive technologies are essential
factors in enhancing the educational effectiveness of such out-of-
school environments, not only during guided tours but also during
free-exploration periods. Based on the insights derived from the
research, a set of recommendations are offered targeted at
policymakers and practitioners that effect the educational
practices directly in the science centers. These recommendations
have been organized into five distinct categories: ensuring quality,
allocating responsibilities, augmenting financial resources, fostering
collaborative efforts, and promoting autonomy (Figure 3). The
recipients of these recommendations encompass various
stakeholders, such as science teachers, science center educators,
researchers, designers and policymakers. In
recognition of the importance of engaging with policymakers, the

instructional

recommendations have been presented concisely to cater to the
needs of both policymakers and practitioners.
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Figure 3. Suggestions for policymakers and practitioners

Ensuring quality standards for materials and content
remains a significant policy consideration. While science centers
offer valuable insights into organizing exhibition units and their
potential alignment with curricular content, there are ongoing
challenges in ensuring their functional and structural quality and
their alignment with educational objectives (Giannakoudaki &
Stavrou, 2022). Additionally, from the science center educators’
perspectives, issues such as the lack of instructional materials
related to science curriculum topics, perceived insufficiency in
guidance for teachers, and limited resources and time for science
center educators to prepare tailored instructional events for
visiting groups present considerable barriers, affecting the
educational impact of science center activities. To address these
challenges and enhance quality standards, the following
suggestions might be considered:

Distributing roles for the main agents among the key
stakeholders involved in science center visits, including teachers,
science center educators, students, researchers, and instructional
designers, could be suggested to policymakers. It appears from the
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findings that each stakeholder possesses distinct yet
interconnected roles. However, to effectively achieve the learning
objectives aligned with the fundamental purpose of each science
center, assigning specific roles to each critical stakeholder may be
necessary (Palmer, 2022). This distribution of roles could facilitate
a mutual understanding among stakeholders regarding the
expectations associated with science center visits. Initially,
clarifying the roles concerning the duration of the visit, required
skills, methods to be employed, etc., can furnish stakeholders with
pertinent information regarding context-related, content-related,
and person-related factors. This, in turn, could alleviate the burden
on each stakeholder, consequently addressing the issue of human
resource shortages in science center visits. Providing options for
flexible roles and involving stakeholders in decision-making
processes related to pre-, during-, and post-visit experiences could
serve as viable alternatives to ensure that each stakeholder is
included in the decision-making process.

Extending budget for the financial shoestring
considering the needs of the science centers may be a suggestion
for policymakers. Numerous science centers encounter challenges
in augmenting their budgets, particularly for endeavors like
renovating exhibition units, establishing laboratories, enhancing
student access, and expanding human resources. Consequently,
seeking alternative avenues, such as engaging angel investors
through targeted actions and advertisements, is a proposed
solution. Conversely, participating in projects with European and
local networks of science centers could broaden their financial
resources and foster interdisciplinary collaboration among science
center educators, researchers, citizens, and schools. Additionally,
these projects may attract international grants through voluntary
initiatives. Hence, adopting these strategies could prove beneficial
for both science centers and schools in overcoming financial
hurdles.

Expanding collaboration to establish connections among
schools, communities, and science centers is a proposal that
policymakers could explore. Initially, science center educators
could host workshops aimed at engaging citizens, teachers,
students, and schools in collaborative activities. Furthermore,
involving instructional designers and researchers in the planning
and execution of these workshops is crucial. It is essential to
develop workshops collaboratively with key stakeholders,
necessitating both online and face-to-face meetings to bring them
together. With policymakers' support, it would be beneficial not
only to showcase their work annually but also to foster
collaboration among key stakeholders during these gatherings.
Additionally, researchers could be invited to conduct effectiveness
studies before, during, and after the workshops. Providing
support to faculty members in education departments for
assessment and evaluation activities within science centers is
crucial. Increasing collaboration with faculty members could also
entail directing graduate-level students to offer voluntary
assistance during assessment and evaluation tasks. Public events
where content is openly shared can further promote collaboration.
Disseminating the content of these events to other science centers,
schools, and teachers, and conducting evaluations with various
stakeholders, including science center educators, post-event, is

important. However, it was noted by other science centers not
included in the interviews that they struggle to sustain their
teacher community-building activities. Nonetheless, a teacher
community is essential to facilitate collaboration between science
centers teachers, models'
experiences. Additionally, supporting teachers' professional
development within this community can empower them to lead

and drawing from successful

student committees and select science center student
representatives from each school, further strengthening ties

between schools and science centers.

Final suggestion for policymakers could be to promote
autonomy to mitigate the lack of human resources in science
centers. Firstly, establishing virtual or face-to-face study groups
could foster collaboration and help address the current shortage of
personnel. Individuals who have become accustomed to the
science center environment through these study groups could then
support education and organizational processes within the
centers. They would start by familiarizing themselves with these
processes. Secondly, science center educators could enlist the help
of volunteers from universities, schools,
governmental organizations to meet staffing needs. Additionally,
collaboration with the
ecosystem in different countries could aid in reaching students in
rural areas. Each science center, with its volunteers, could extend
its reach to children and teachers in rural areas by deploying a
mobile science center. By partnering with existing social
entrepreneurs in education, they could reach students and
teachers of all levels in various fields. Considering the findings of
this investigation and the proposed suggestions, it becomes
evident that establishing a system interface within a virtual science
center is necessary. This interface should facilitate collaborative

and other non-

emerging social entrepreneurship

efforts, streamline interactions between educators and science
center staff, and enable effective communication on various
subjects. This includes organizing exhibition units to address
specific concepts logically and providing illustrative activities or
workshops. The successful implementation of this system interface
relies on the strategic deployment of an effective instructional
design process.
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Bilim Merkezlerinin Egitimsel ve Organizasyonel Yaklasimlarini
Bilim Merkezi Egitmenlerinin Bakis Acisiyla Kesfetmek:
Ogretim Tasarim1 Hususlar1*

Gamze Tiirkmen

Manisa Celal Bayar Universitesi

Zahide Yildirim

Orta Dogu Teknik Universitesi
0z Tiir: Aragtirma

Bilim merkezleri, informal egitim alaninda giderek daha fazla 6nem kazanmaktadir. | Makale Gegmisi
Geleneksel smif ortamlarmnin disinda 6grenmeyi tesvik eden bu merkezler, 6grencilere Gonderim: 22.03.2024
deneyim odakli ve etkilesimli bir 6grenme ortami sunmaktadir. Bu nedenle, bilim Kabul: 24.07.2024

; 8 =2 . .. L oL Yaymnlanma: 29.07.2024
merkezlerindeki egitsel ve kurumsal uygulamalarin anlasilmasi ve degerlendirilmesi, egitim
alaninda dnemli bir aragtirma konusu haline gelmigtir. Bu uygulamalarmn, 6gretim tasarmmi | py siiriimler:
ilkeleri ile uyumlu olarak incelenmesi, gretim tasarimalari, uygulayicilar ve aragtirmacilar | price, ingilizce
i¢in 6nemli bir adimdir. Bu baglamda, Tiirkiye'deki bilim merkezlerindeki mevcut egitsel ve
kurumsal uygulamalarin degerlendirilmesi, bu merkezlerin etkinligini artirmak i¢in énemli | Sorumlu Yazar:
ipuglar sunabilir. Bu ¢alisma, nitel arastirma yontemlerinden biri olan temel nitel arastirma | Gamze TURKMEN
deseni kullanilarak gergeklestirilmistir. Katihmecilar, amaglh 6rnekleme yontemiyle secilmistir
ve Tiirkiye genelindeki 13 farkli bilim merkezinden toplanan veriler iizerinden analiz O
yapilmistir. Arastirma, 20 bilim merkezi egitmeninden yari yapilandirilmis bireysel
goriismeler yoluyla toplanan verileri icermektedir. Bu veriler, tematik kodlama yontemi
kullanilarak analiz edilmis ve bulgular, bilim merkezlerindeki egitsel ve organizasyonel ‘/ E]:shmgpﬂut!ﬁagg’
uygulamalarm 6gretim tasarimi siireclerini nasil etkiledigine yonelik bulgular ortaya
koymustur. Bilim merkezlerindeki egitim uygulamalari, isbirligini artirma ve ogretimi
tasarlama olmak iizere iki ana temay1 ortaya koymaktadir. Organizasyonel uygulamalar ise,
ihtiyaclar, beklentiler, karsilasilan engeller ve ¢oziim girisimleri olarak smiflandirilmistir.
Sonug olarak, bu g¢alisma, Tiirkiye'deki bilim merkezlerindeki egitsel ve organizasyonel
uygulamalarin iyilestirilmesi igin Onemli bir cerceve sunmaktadir. Bu gerceve, bilim
merkezlerinin egitim verimliligini artirmalarina ve organizasyonel uygulamalarini belirlerken
hangi stratejileri kullanabileceklerini belirlemelerine yardimci olabilir. Bu sekilde, bilim
merkezlerinin ileriye doniik egitim faaliyetlerine katkida bulunulmas: amaglanmaktadir.
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GIRisS

Orgfm egitim amaglar1 i¢in tasarlanmamis informal 6grenme
ortamlari, Ogrenme icgin genis bir etkinlik ortami yelpazesi
sunmaktadir. Miizeler, bilim merkezleri veya hayvanat bahgeleri
gibi bu ortamlar, yas ve sosyo-ekonomik statiiden bagimsiz olarak
¢ok sayida bireye erisilebilir alanlar saglayabilmektedir (Dal vd.,
2013; Tisza vd., 2020). Bu ortamlar icerisinde etkilesimli sergi
tiniteleri, bireysel kesfi kolaylastiran alanlar ve kisisel ilgilere gore
gelisim firsatlari, ziyaretgilerin kendi hizlarma ve ilgilerine gore
etkilesime gec¢melerine olanak saglamaktadir (Tathh vd., 2023).
Sonug olarak bireyler, herhangi bir akademik baski ya da zaman
kisitlamast yasamadan bu ortamlarda ilgi duyduklar1 bilimsel
kavramlar kesfedebilmektedir (Sentiirk ve Ozdemir, 2014).

Bilim merkezleri, STEAM egitiminin yayginlastirilmasinda
ve Ogrencilerin bu alanlara ilgisinin artmasinda 6nemli bir rol
oynamaktadir. Bilim merkezi egitmenleri ise burada diizenlenen
egitim faaliyetlerine katilarak hem kendi mesleki gelisimlerine
katkida bulunmakta hem de Ogrencilerin bilimsel diisiinme
becerilerini gelistirmelerine yardimci olmaktadir (Anderson ve
Zhang, 2003). Egitmenler, bilim merkezlerinde diizenlenen atolye
calismalari, sergi gezileri ve interaktif etkinliklerle 6grencilere
teorik Dbilgilerin pratige doniistiiriilmesine yol
deneyimler saglayabilmektedir. Bu tiir etkinlikler ise 6grencilerin
bilimsel kavramlari daha iyi anlamalarina ve bilimsel siireclere
daha fazla ilgi duymalarina yol agabilmektedir (Guisasola vd.,
2009). Kuruldugu dénemlerden bu yana bilim merkezleri informal
o0grenme ortamlar1 olarak yayginlasmis, okul gruplari, aileler,
farkl yas ve sosyo-ekonomik kokenden bireyler dahil olmak {izere
toplumun ilgisini ¢ekmeyi basarabilmistir (Kanli ve Yavas, 2021;
Kaya-Dilmen ve Kirc,, 2022; Lagin-Simsek ve Oztiirk, 2021;
Sentiirk ve Ozdemir, 2014).

acabilecek

Bahsi gegen bilim merkezi ve etkinlik talebini karsilamak
ve bilimi daha genis bir topluma etkili bir sekilde aktarmak igin
bilim merkezlerinin egitimsel ve organizasyonel uygulamalari,
karmagik ve dinamik yapilar1 nedeniyle olarak
yenilenmektedir. Bilim merkezleri {izerine kapsamli arastirmalar
yapilmis olmasina ragmen, bilim merkezlerinin hem egitimsel
hem de organizasyonel uygulamalarmni dikkate alarak 6gretim
tasarimi konularina gergeve sunan ¢alismalarin ise nadir oldugu
goriilmektedir (Nyamupangedengu ve Lelliott, 2012; Achiam vd.,
2016; Hauan ve Dewitt, 2017). Bu nedenle, son donemlerde
kurulmus bilim merkezlerinin mevcut uygulamalarina daha
derinlemesine bakmak, onlara kimlik sorunlar1 hakkinda fikir
verebilecegi gibi siirekli yenilenme siireclerinde de rehberlik
saglayabilecegi diislintilmektedir. Bu tiir g¢alismalarda bilim
merkezlerinin egitim faaliyetlerini yiiriiten bilim merkezi
egitmenlerinin deneyimlerine bagvurulmasi da ayrica 6nemlidir.
Cinkii her bilim merkezi, kurulus ve gelisme asamasinda
organizasyonel ve egitimsel faaliyetlerini siirdiiriirken bu is
yliklerinin ig ige gectigi bir donemden ge¢mektedir. Goriinen o ki
bu siireci en yakindan ve en derinden bilim merkezi egitmenleri
deneyimlemektedir.

stirekli

Bilim merkezi egitmenleri, 6gretmenlere yonelik de cesitli
programlar egitim-Ogretim
faaliyetlerine katilan 6gretmenlerin, buralarda diizenlenen olasi

aktararak bilim merkezlerinde

egitimlerden edindikleri deneyim ve bilgileri simflarina
tasimalarina olanak saglamaktadir. Bu durum, 6grencilerin sinif
igi  Ogrenme  deneyimlerinin  zenginlesmesine  katkida
bulunabilmektedir. Ornegin bilim merkezlerinde gerceklestirilen
deneysel calismalar Ogrencilerin problem ¢6zme ve elestirel
diisiinme becerilerini gelistirmelerine yardimci olabilmektedir
(Gutwill ve Allen, 2011; Karnezou ve Kariotoglou, 2022). Ayrica bu
tlir merkezlerde yiriitilen grup calismalar1 ve projeler
ogrencilerin igbirligi ve iletisim becerilerini giliclendirebilmektedir
(Daneshamooz vd., 2013; Ozer ve Giingdr, 2017).

Ote  yandan bilim  merkezlerinde
gerceklestirilen
doyumunu artirdigini ve ogretmenlerin bilimsel konulara olan

ilgisini canli tuttugunu gostermektedir (Eren-Sisman vd., 2020).

aragtirmalar,

egitim faaliyetlerinin egitimcilerin mesleki

Tran (2007) tarafindan yapilan bir arastirma, bilim merkezlerinde
diizenlenen mesleki gelisim programlarina katilan 6gretmenlerin
bilim ve teknolojiye olan ilgilerinin arttigini ve bu alanlarda daha
etkili 6gretim stratejileri gelistirdiklerini ortaya koymaktadir. Aym
zamanda bu tiir programlar &gretmenlerin yenilik¢i 6gretim
yontemlerini kesfetmelerine ve smiflarinda uygulamalarina
olanak taniyabilmektedir.

Ayrica bilim miizeleri ve bilim merkezlerinin toplumdaki
cesitli yas gruplarina fen egitiminin yayginlastirilmasinda énemli
bir role sahip oldugu diisiiniilmektedir. Bu kurumlar toplumun
farkl kesimlerinin katilimini saglamak icin kapsayici ve katilimci
bir egitim yaklagimin Egitim programlar ve
organizasyon yapilar1 araciligtyla ebeveyn-cocuk etkilesimlerini,
okul gezilerini ve akran o6grenimini kolaylastirabilmektedirler
(Gigerl ve digerleri, 2022). Arastirmalar,
ogrencilerin bilissel (Riegel ve Kindermann, 2016) ve duyussal
gelisimlerine (Behrendt ve Franklin, 2014; Goérmez, 2014) katki
sagladigint gostermektedir.
ragmen bilim merkezlerinde bagarili bir 6grenme deneyiminin
temelini
anlasilamamuistir. Siniflar ve bilim merkezi ortamlar: arasindaki
ayirt edici dinamikler géz oniine alindiginda, dgretmen-6grenci

benimser.

okul gezilerinin

Gozlemlenen olumlu sonuglara

olusturan kesin mekanizmalar ise tam olarak

etkilesimlerinin geleneksel smnif baglaminin Gtesinde etkili bir
sekilde nasil gelistirilebilecegini anlamak ¢ok &nemlidir. Sonug
olarak bu calisma, bilim merkezi ortamma 06zgii egitimsel ve
organizasyonel faktorlerin ogretim tasarimina etkili bir sekilde
nasil entegre edilebilecegini arastirarak egitimciler icin pratik bir
rehber olarak hizmet etmeyi amaglamaktadir.

Kisaca, mevcut arastirmalar informal Jgrenme
ortamlarinin fen bagarisin1 (Whitesell, 2016; Ozcan vd., 2019), fen
6grenimini (Anderson vd., 2006; Jee ve Anggoro, 2021; Kubota ve
Olstad, 1991, McManimon vd., 2020),
anlayiglarini (Guisasola vd., 2009; Stavrova ve Urhahne, 2010)
desteklemekte ve duygusal, motivasyonel, bilissel ve sosyal
faktorleri de goz oniinde bulundurarak bilimsel kimliklerin
gelistirilmesini (Shaby ve Vedder-Weiss, 2020) amaglamaktadir.
Bu c¢alismalar, sinf ortamlariyla karsilastirildiginda informal
Ogrenme ortamlarmin daha genis bir etkilesim yelpazesini
destekledigini ve daha cesitli katilim modlar1 ve rollerine olanak
sagladigin1 gostermektedir. Yine de bilim merkezleri 6zelinde,
Ogrenenlerin ihtiyaglarii karsilamak igin benzersiz egitimsel ve
organizasyonel uygulamalara ihtiya¢ duydugu goriilmektedir

bilimsel kavramsal



JIMuseumED

i,

-2

JOURNAL OF INTERNATIONAL MUSEUM EDUCATION M

(Feinstein ve Meshoulan, 2014; Kanli ve Yavas, 2021; Sentiirk ve
Ozdemir, 2014). Bu uygulamalarin ihtiyacinin  tespiti ve
uygulanmasinda ise, bilim merkezi egitmenlerinin diizenleme
siirecinin merkezinde yer aldig1 diisiiniilmektedir.

Ogretim Tasarimina Yonelik Bilim Merkezlerinin Egitim
Uygulamalarini Anlamak

Bilim merkezlerinde kullanilan egitim metodolojilerinin

degerlendirilmesi, egitim uygulamalarinin analizini, belirli
baglamdaki etkilesimleri ve pratik O6grenme stratejilerinin
uygulanmasmi  iceren Ogretim tasarimina odaklanmay1

saglayabilmektedir. Bu unsurlar1 kavrayacak teorik bir yap1
olusturmak igin baglamsal 6grenme modelinden bir referans
noktasi olarak yararlanilabilir (Falk ve Dierking, 2016). Bu model,
verilen baglamda egitim uygulamalarmin 6ziine dair i¢gdrii
kazanmaya yardimci olmaktadir. Bir bilim merkezinde 6gretim
tasariminin  kisisel, sosyo-kiiltiirel baglamlarla
yakindan iligkili olabilecegi diisiiniilmektedir (Kim vd., 2020).
Fiziksel baglam sergilere yonelim, sergi bi¢imi, sergi miktari, sergi
salonu ortami ve uygun tesis gibi parametreleri icerirken; kisisel
baglam o©n bilgileri, motivasyonu ve beklentileri, ilgileri ve
inanglari, kontrol ve se¢imi kapsar. Ayrica sosyo-kiiltiirel baglam,
ziyaretgilerle ve bilim merkezi egitmenleriyle etkilesimi de
icermektedir. Bu baglamlar dikkate alinmadan yapilan 6gretim
tasarimlari bilim merkezlerinde birgok soruna yol agabilmektedir.
Ornegin bilim merkezi ziyaretlerinin organize edilmemesinden
kaynaklanan sorunlarin istenmeyen yogunlukta olmasi miize
yorgunluguna olabilmektedir.

yorgunlugunun bilim  merkezlerindeki

fiziksel ve

neden Aragtirmalar miize
Ogretim
sorunlarindan biri oldugunu gostermekte ve bu sorunun 6niine
gecilebilmek i¢in merkezlerdeki egitim
iyilestirilmesi gerektigine isaret etmektedir. Bu tiir sorunlara
yapilirken,
Ogretmenlerle isbirligi yaparak farkli Ogrenme baglamlarini
hedefleyen baglamsal bir 6grenme modeline dayali rehberli
ziyaretlerin, 6grencilerin kavramsal anlamalarinda onemli bir
artisa yol actigin1 da gostermektedir (Guisasola ve digerleri, 2009;

Stavrova ve Urhahne, 2010).

tasarimi
uygulamalarinin

yonelik  egitim  iyilestirmeleri aragtirmalar,

Bunlara ek olarak, 6gretim tasarimi ve prosediirleri egitim
uygulamalari aracitligiyla  incelendiginde,
merkezlerinin mikro ve makro aktorler ve olanaklarla yakindan
baglantili oldugu goriilmektedir. Ogretim tasarimi konularmi
mikro Olgekte ele alan ¢alismalar arasinda Ogretmenlerin,
ogrencilerin, ailelerin, bilim merkezi egitmenlerinin (Shaby vd.,
2020) ve arastirmacilarin (McManimon vd., 2020) calisma sayfasi
tasarimi (Nyamupangedengu ve Lelliott, 2012; Achiam vd., 2016;
Hauan ve Dewitt, 2017), artirilmis gergeklik teknolojileri ve bilgi
iskeleleri (Yoon wvd. 2012) yoluyla egitim
uygulamalarma katkilar1 yer almaktadir. Bunun yani sira, makro
Olgekte Ogretim konularina odaklanan c¢aligmalar
arasinda okul yonetimi, egitim bakanligi, egitim programlar:
(Stavrova ve Urhahne, 2010; Martin vd., 2016) ve esas olarak 6nde
gelen orgiitsel uygulamalara odaklanan ortaklik programlar1 yer
almaktadir. Benzer bir sekilde, bir bilim merkezi ziyareti
oncesinde ve sonrasinda planlanan sinif i¢i etkinliklere odaklanan
¢alismalar, 6gretmenler saha deneyimini okulun fen miifredatinin
disiplin igerigi ve kavramlariyla iliskilendirmeyi basardiklarinda

mercekleri bilim

olusturma

tasarimi

artan ve anlamli Ogrenme etkileri goOstermistir (DeWitt ve
Hohenstein, 2010; Whitesell, 2016). Benzer sekilde, 6grencilerin
motivasyon ve akademik basar1 puanlar1 {izerine yapilan
calismalar, bilim merkezi ziyaretlerinden sonra &grencilerin
motivasyonunun daha yiiksek oldugunu (Tellhed vd., 2023) ve
kavramsal Ogrenmenin arttigim1 (Holmes, 2011) goOstermistir.
Egitim uygulamalarina dayali dgretim tasariminin kavramsal
anlama tizerindeki roliine iliskin bu son bulgulara ragmen, bilim
merkezi ziyareti ile miifredat kavramlar1 arasinda bir baglantinin
ve Ogretmenlerin  katiima bilim
uygulamalarinda aksakliklara neden olabilecegi
distiniilmektedir.

olmamasi olmamasinin,

merkezleri

Ogrencilerin nasil 6grendigini anlamak, bilim merkezleri
icin etkili egitim uygulamalar1 tasarlamada da c¢ok onemlidir.
(2012) wve (2009) bu noktay1
vurgulamaktadir. Ornegin Yoon vd. (2012), isbirlik¢i 6grenme igin
miize ortaminda djjital araclarin kullanilmasinin 6grencilerin
bilimsel kavramlar1 anlamalarmni artirdigini bulgulamistir. Benzer
sekilde Yumak ve Giinerdz (2023), miizelerin egitim amagh
teknolojik ara¢ kullaniminin yaygmn
oldugunu, artirilmis gergeklik, sanal gerceklik ve metaverse
teknolojilerini kullanan uygulamalarin miize ortamlarinda da
yerini aldigini raporlamistir. Bir diger 6nemli husus ise bilim
merkezlerinde interaktif sergiler tasarlanmasidir. Roberts ve
Lyons (2017), bu tiir sergilerle etkilesime giren miize ziyaretgileri
arasindaki 0grenme tartismalarini analiz etmek igin bir gergeve
onermistir. Calismalari, sergilerde belirli 6grenme hedeflerine

Yoon vd. Guisasola vd.

kullanimlar1 arasinda

gore uyarlanmis sosyal 6grenme ortamlar1 yaratmanin 6nemini
elde
viicutlarimn

vurgulamistir.  Sonuglar, tasinan sergilerle ilgilenen
kullanabildikleri  sergileri

kullananlara gore daha fazla 6grenme odakli tartismalara girdigini

ziyaretgilerin, tam
gostermistir; bu da ziyaretci katiliminda etkilesim tasariminin
Onemini ortaya koyan orneklerden biri olmaktadir. Bu bulgular,
Ozellikle miize ziyaretlerini smiftaki Ogretimle iliskilendirme
konusunda, sergi tasarimini 6grenme hedefleriyle uyumlu hale
getirme ihtiyacini vurgulamaktadir. Kisacasi, sergi amaglarinin ve
ogrenme hedeflerinin agik bir sekilde ifade edilmesi, miize
ziyaretleri sirasinda etkili 6gretim dizilerinin tasarlanmasi ve
ziyaretgilerin egitim deneyiminin arttirilmasi agisindan oldukga
o6nemli olarak goriilmektedir.

Kavramsal anlama ve etkilesimli sergiler tasarlamaya
yonelik aragtirmalara ek olarak, rehberli miize ziyaretlerinin
tasarimina yonelik arastirmalar da yapilmistir. Nugent vd. (2015),
Merrillin miize baglamlarinda &gretim ilkesini ii¢ &grenme
olasiligini dikkate alarak incelemistir: (i) miize ortami baglaminda
Ogrenme, (ii) ziyaretgileri dogal olarak motive edecek sergiler
tasarlama ve (iii) miize nesneleri ile etkilesim yoluyla 6grenme.
Merrill'in goreve dayali 6grenme dongiilerini vurgulayan 6gretim
ilkesiyle uyumlu olarak, ¢ocuk miizelerinde ger¢ek diinya
sorunlarina, Ozellikle de Dbilime deginmenin
vurgulamislardir. Bu yaklasim, sergilerle etkilesime girmeden ve
onlar1 karsilasilan gercek diinya
tamistirmadan once ziyaretcilerin 6n bilgilerinin degerlendirilmesi
ihtiyacini ifade etmektedir. Bu asinaligin yalnizca bu sorunlarin
¢oziilmesine yardimci olmakla kalmayacagi ve ayni zamanda

Onemini

miizelerde sorunlariyla
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ortilk Ogrenmeyi tesvik ederek genel miize deneyimini
gelistirebilecegi diisiiniilmektedir.

Ozetle, bilim merkezlerinde yiiriitillen egitimsel
uygulamalarm; etkilesim  tasarimi, isbirligi, teknoloji

entegrasyonu, 6grencilerin 6nceki deneyimleri ve motivasyonlari,
o0gretmenlerin mikro diizeyde rehberli ziyaret planlamasindaki
katilimer rolii, okul yonetimi ve egitim bakanligmn rolii ile
yakindan iligkili oldugu goriilmektedir. Egitim programlari ve
diizeydedir. Ancak,
uygulamalarma yonelik etkili ve verimli 6gretim tasarimi ve bilim
merkezlerinde 6grenmeyi kolaylastirma hususlar1 konusunda
hala fikir birligi eksikligi ve sinirli sayida galisma bulunmaktadir.
Yukarida calismalara  bakildiginda,  egitim
aragtirmalarinin odaginda yer alan bilim merkezlerindeki 6gretim

ortaklik programlar1 makro egitim

belirtilen

tasariminin, egitmen ve 6gretmenlerin isbirligi ile miifredat, yillik
planlar ve smif igi etkinliklerle sekillendigi goriilmektedir. Ancak
bu siiregler kapsamli bir tablo ortaya koymakta yetersiz
goriinmektedir. Ote yandan bilim merkezi egitmenlerinin bu
diizenleme siirecinin merkezinde yer almasi nedeniyle bu ¢alisma
bilim merkezi egitmenlerinin deneyimlerinden hareketle

sekillenmistir.
Ogretim Tasarimina Yénelik Organizasyonel Uygulamalar

Egitim siiregleri kadar stirecler de bilim
merkezlerindeki 6grenme deneyimini etkilemektedir. Ancak bu
iki silire¢ arasindaki baglanti ve etkilesim Ogretim tasarimi
perspektifinde
okullarla ortakliklar kurmasi ve onlarin ihtiyaglarini karsilamast

organizasyonel

temsil edilmemektedir. Bilim merkezlerinin
yoluyla yapilan organizasyonel uygulamalarin, merkezlerdeki
katki  saglayabilecegi

Ogretim  tasariminin

distiniilmektedir.

anlasilmasina

Ogretim tasarimi {izerine yapilan aragtirmalar, dinamik is
yiiklerini etkili bir sekilde yonetmek igin bilim merkezlerinin
egitimsel ve siireglerini
vurgulamaktadir. Ek olarak, okullar ve miizeler arasindaki
ortakliklara iligkin calismalar egitimsel fayda potansiyelini ortaya
koymaktadir. Ornegin, ogretmenlerin bu ortakliklara belirgin bir
sekilde dahil edilmesi, 6grencilerin bilim odakli ders igeriklerini
kavramasini 6nemli Olciide gelistirebilmekte ve bilim insanlarina
karst olumlu tutumlar gelistirmeyi saglayabilmektedir. Bu
nedenle, tiim katilimcilarin rollerinin agikliga kavusturulmasi,
bilim merkezi ziyaretlerine iliskin kargilikli anlayis1 tesvik
edebilmektedir (Houseal vd., 2014). Ziyaretle ilgili net talimatlarin
verilmesi ve her katilimcinin ziyaret dncesinde ve sonrasinda
sorumluluklarini saglamalk, isbirligini
gelistirebilmekte ve egitimin etkililigini artirabilmektedir. Benzer
sekilde Tal ve Steiner (2006) 6gretmen-miize personeli iligkilerini
li¢ asamada inceleyen nitel bir ¢calisma yiiriitmiistiir: ziyaret 6ncesi
planlama, ziyaret sirasinda ve ziyaret Bulgular,
Ogretmenlerin  egitim etkinliklerinin planlanmasma dahil
edilmesinin, bu etkinliklerin kalitesini artirdigini gostermistir (Tal
ve Steiner, 2006).

benzersiz organizasyonel

anlamasini

sonrasi.

Ayrica Tran (2007), 6gretmenler ve bilim miizesi personeli
arasindaki etkilesimleri inceleyerek informal fen egitimcilerinin
uygulamalarini ve bakis agilarmi kesfetmek icin bir calisma
yurlitmiistiir. Goriismeler ve gozlemler yoluyla arastirma, miize

egitmenlerinin Ogrencilerin bilime olan ilgisini artirmaya ve
miizeye tekrarlanan ziyaretleri tesvik etmeye 6ncelik verdiklerini
ortaya c¢ikarmistir. Bilimsel bilgiyi arttirmanin faydali oldugu
diistiniiliirken, unutulmaz bir egitim deneyimi yaratmak kadar
kritik gortilmedigi de ifade edilmistir. Tal ve Steiner'in (2006)
bulgularina benzer sekilde Tran (2007), egitmenlerin alan gezileri
sirasinda Ogretmenlerden ogrenci davramiglarmi ve ziyaret
siiresini yonetmek gibi farkli beklentileri oldugunu, miize
odaklandiklarini
gozlemlemistir. Bu gozlemin, fen egitimini tesvik etme ortak
hedeflerine ragmen O&gretmenler ve miize personeli arasinda
algilanan rol dagiliminin altini ¢izdigi goriilmektedir. Bu tiir rol
dagilimlarmin neler oldugu tespit edilerek politika yapicilar, bilim
merkezi egitmenleri ve arastirmacilar, bilim merkezi ziyaretlerinin

egitimcilerinin  ise  &gretimi  sunmaya

egitimsel siireclerin iyilestirilmesine katkida bulunabilecekleri
ongoriilmektedir (Inkinen vd., 2020).

Bu tiir faaliyet alanlar1 incelendiginde bilim merkezi
egitmenlerinin sergi ve etkinlikleri,
calismalar1 ve gosteriler, kesfe dayali 6grenme uygulamalari,
O0gretmenlere yonelik mesleki gelisim programlary, proje
calismalar1 gibi ¢ok ¢esitli faaliyetlerde yer aldiklar
goriilmektedir. Bu faaliyetlerin ne tiir amaclarla gergeklestirildigi
ve birbirleri arasindaki iliskiyi gorebilmenin ise alan yazina 1s1k
tutabilecegi diisiiniilmektedir. Bilim merkezi egitmenlerinin bu
siiregleri deneyimlediklerini
deneyimlerin 6gretim tasarimi siirecini ve konularmi nasil
sekillendirebilecegini deger
goriilmektedir.

diizenlemeleri atolye

nasil bulmanin yani sira,

anlamak da  arastirmaya

Bu nedenle bu ¢alisma, bilim merkezlerindeki egitim ve
egitmenlerinin
daha iyi

organizasyon uygulamalarini bilim merkezi

goriislerinden incelemeyi ve buralarda Ogretim
uygulamalar1 i¢in kapsamli bir rehber énermeyi amaglamaktadir.
Baska bir deyisle, bu arastirma g¢alismasinin temel amact bilim
merkezlerindeki
arastirmak ve etkili ve verimli 0gretimi tasarlamak i¢in dikkat

edilmesi gereken hususlar1 ortaya ¢ikarmaktir. Bu ¢alismaya yon

egitim ve organizasyon uygulamalarin

veren arastirma sorular: sunlardir:

1. Bilim merkezlerindeki giincel egitim uygulamalar1 nelerdir?

2. Bilim merkezlerinde mevcut organizasyonel uygulamalar
nelerdir?

3. Bilim merkezlerinde etkili egitim etkinlikleri tasarlamak i¢in
dikkate alinan hususlar nelerdir?

YONTEM

Bu ¢aligmada, temel nitel aragtirma deseni kullanilmigtir. Merriam
(2009), temel nitel arastirmanin yapilandirmacilik ve sembolik
etkilesimcilik kavramlarina dayandigini, bireylerin deneyimleri
nasil yorumladigmmi ve anlami nasil yiikledigini anlamay:
amagladigin1 acgiklamaktadir. Egitimsel nitel arastirma, etkili
egitim siireclerine iliskin i¢goriiler sunan temel nitel yontemlerle
uygulamalar1 gelistirmeyi hedeflemektedir. Bu yontemler, etkili
egitimcilerin niceliksel yaklasimlardan farkl: stratejilerini ortaya
¢ikarabilir. Ayrica, nitel veri toplama yontemi, etkili ve verimli
Ogretimi tasarlamak icin dikkat edilmesi gereken hususlari
belirlemek iizere mevcut egitimsel ve organizasyonel uygulamalar
hakkinda ayrintili bilgi toplamak icin kullanilmigstir. Veriler,
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goriisme teknikleri kullanilarak toplanmistir (Creswell, 2009). Bu
goriismeler, bilim merkezi egitmenlerinin deneyimlerini ve bu
deneyimlerin ne geldigini igin  yar1
yapilandirilmis olarak hazirlanmis ve gerektiginde goriisme
formundaki sorularin 6tesine gecilmistir (Bogdan ve Biklen, 2007).

anlama anlamak

Arastirma Tiirkiye'de yiriitiilmiis ve amagli drnekleme
yontemi kullanilmistir. Calisma Orneklemini bilim merkezi
egitmenleri olusturmaktadir. Arastirmaya yedi farkli ildeki 13
bilim merkezinden 10 kadin ve 10 erkek olmak {izere toplam 20
bilim merkezi egitmeni katilmistir. Her katilimciya bir takma ad
verilmistir (bkz. Tablo 1). Bilim merkezlerindeki goriisme
katilmclarinin ~ se¢iminde ornekleme  yontemi
kullanilmistir.  Baslangicta (1998)  yonergelerine
dayanarak dort segim 6lgiitii olusturulmustur. Ilk 6lgiit bilim

amach
Merriam

merkezlerinin mevcudiyeti ve erisilebilirligine odaklanmuistir.
Ikinci 6lciit hem gortisiilen kisiler hem de bilim merkezleri
arasinda cesitliligin saglanmasi igin gesitli sehirlerdeki bilim
merkezlerinin dahil edilmesini amaclamistir. Ugiincii  6lgiit,
egitmenlerin bilim merkezlerindeki 6gretim tasarimi, gelistirme ve
uygulama siireglerine katilim seviyesini icermektedir. Son 6lgiit ise
katihimaillarin  sozlii  goriismelere goniillii katiimlar1 olarak
belirlenmistir. Bilim merkezi egitmenleri, egitim faaliyetlerine
aktif katilimlari, temelleri, i¢ tasarimi ve
degerlendirme siirecleri hakkinda genis bilgi birikimine sahip
olmalar1 nedeniyle secilmistir. Tablo 1'de katilimai say1si, cinsiyet,
yas, egitim ge¢misi, bilim merkezlerindeki gorevi, egitim durumu,
bilim merkezi sayisi, yil bazinda deneyimleri ve bilim merkezinin
kurulum asamasindaki varliklar: dahil olmak tizere katilimcilarin
demografik 6zellikleri 6zetlenmektedir (Tablo 1 igin bkz. EKLER.).

bilim merkezi

Veri Toplama Araglar

Veriler yar1 yapilandirilmis goriismeler yoluyla toplanmuistir.
Goriisme protokolii arastirma sorularina yanit verecek sekilde
hazirlanmistir. Goriisme sorular1 hazirlandiktan sonra bir egitim
teknolojisi uzmani ve bilim merkezi egitmeni sorular1 incelemis ve
verdikleri geri bildirimler dogrultusunda goriisme protokolii
revize edilmistir. Ayrica uzmanlarin &nerileri dogrultusunda
protokolde "bilim merkezlerinin neden farkli kurum ve kisilerle
isbirligi yaptig1" ve "uygulamalarin nasil degistigi'ne yonelik
sorular da yer almustir. Ilk iki goriisme gergeklestirildikten sonra
protokolde  “&grenme “etkinlik”  terimleri
netlestirilmistir. Revize edilen bilim merkezi egitmeni goriisme
protokoliinde dort temaya sahip 20 yar1 yapilandirilmis goriisme
sorusu bulunmaktadir: yerlesik isbirlikleri (iki soru), 6gretim
tasarmmi (alt1 soru), {istbiligsel siiregler (dokuz soru) ve ziyaretgi
takibi (ii¢ soru).

gorevi”  ve

Veri Toplama ve Analizi

Gorlisme igin izin almak {izere her bilim merkezi egitmenine
telefonla ulagilmigtir. Onam alindiktan sonra aragtirmanin amaci
ve goriisme sorular1 katilimcilara e-posta yoluyla gonderilmistir.
Gorilismelerin biri hari¢ tamamui bilim merkezlerinde dis seslerden
izole edilmis bir odada ytiiz yiize gergeklestirilmistir (Gorsel 1).
Gorilismelerden biri bilim merkezi egitmeninin yogun programi
nedeniyle ¢evrimigi olarak gerceklestirilmistir. Ortalama goriisme
siiresi yaklasik 45 dakikadir.

YUZ YOZE

TELEFON

W

E-POSTA

]

Telefon ile ulasilan
katihmcilarin onayi
alindiktan sonra e-
posta
gonderilmistir.

20
e

Belirlenen tarih ve
saatte arastirmac
yiiz yiize
gorismeleri
gerceklestirmistir.

Her bir katiimciya
telefonile
ulasilarak

arastirmadan
bahsedilmistir.

Gorsel 1. Sozlii goriigme siireci

Her goriismeden sonra, oncelikle goriisme kayitlar1 yaziya
dokiilmiis, daha sonra giivenirliginin saglanmasi amaciyla bu
dokiimler goriisiilen kisilere iiye kontrolii i¢in gonderilmistir.
ikinci olarak, ilk yazar verileri igerik analizi yontemiyle analiz
etmistir. Yaziya aktarilan goriismeleri analiz etmek i¢in in vivo
kodlama kullanilmigtir 2017). Daha
aragtirmaci, giivenirligi saglamak icin kodlarin, temalarin ve alt
temalarin uygunlugunu incelemistir (Creswell, 2009). Son olarak

(Manning, sonra iki

nitel veri analizi konusunda deneyimli bir arastirmaci, yaziya
aktarilan verilerin %10'unu kodlamis ve kodlayicilar arasi
giivenirlik hesaplanmistir. Kodlayicilar arasi giivenilirlik ilk
kodlama déngiisii sonrasinda 0,74 kappa olarak bulgulanmistir.
Bu nedenle, yeniden kodlama yapilmistir. Kodlamanin ikinci
dongiistinden sonra kodlayicilar arasi giivenilirlik 0,90 olarak
bulunmus ve eslesmeyen agiklamalar ve kodlar igin anlagsma
saglanmistir. Kodlanan veriler (a) mevcut egitimsel ve (b) mevcut
organizasyonel uygulamalar olmak {izere iki kategori altinda
diizenlenmistir. Asagida kategoriler, temalar ve her kategorinin
altindaki alt temalar yer almaktadir.

Temalar ve Kodlar

Mevcut Egitimsel Uygulamalar
Isbirliginin gelistirilmesi
Egitsel etkinlikler hazirlama
Gelisme icin yeterli fonlamaya sahip olma
Bilim merkezinin temellerini kurma
Ogretimin tasarlanmasi
Analiz
Icerik Analizi
Ogrenen Analizi
Baglam Analizi
Tasarim-Geligtirme
Ogretim yontemlerini belirleme
Etkinlik tasarim siireci
Materyal diizenleme
Uygulama
Ogretimin siralanmast
Ogretim yontemlerinin kullanilmas:
Ogretimsel siralama yontemlerinin kullanilmast
Degerlendirme
Siireg degerlendirme
Ogrenci degerlendirme
Mevcut Organizasyonel Uygulamalar
Egitim stireclerinde etkililigin 6niindeki engeller
Uzun siireli karsilikl anlasma eksikligi
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Finansal biitce eksikligi
Idari destek eksikligi
Bilgi eksikligi
Egitim siireglerinin etkililigini artiran beklentiler
Isbirliginin artirilmast
Ogrenci tutumunun doniistiiriilmesi
Egitim stireglerinin etkililigini artiran ihtiyaclar
Kamita dayali egitsel siireglerin gelistirilmesi
Egitsel alanlarin genisletilmesi
Isbirliginin genisletilmesi
Insan kaynaklarinm iyilestirilmesi
Coziim girisimleri: Engellerin ¢oziilmesi, egitim siireglerinin
etkililiginin giiclendirilmesi
Toplum iizerinde etkiye sahip olma
Isbirligini artirma
Siirdiiriilebilirligi saglama
Uygulanan etkinlikleri degerlendirme
Yap:1 kisithiliklarina telafi etme

BULGULAR

Arastirmanin bulgulari, arastirma sorular1 dogrultusunda (a)
mevcut egitimsel uygulamalar ve (b) bilim merkezlerine yonelik
mevcut organizasyonel uygulamalar olmak tizere iki kategoride
diizenlenmistir. Uciincii arastirma sorusunun yaniti (c) d3retim
tasarimi hususlari, ilk iki sorunun bulgularindan ¢ikarilmis ve
tartisma ve sonug boliimiinde sunulmustur.

Mevcut Egitimsel Uygulamalar

Mevcut egitimsel uygulamalar kategorisi iki ana temay: ortaya
cikarmustir: (a) isbirligini gelistirmek ve (b) 63retimi tasarlamak.

isbirliginin Gelistirilmesi

Isbirliklerini gelistirmek (nem=13, ~81), Tablo 2'de gosterildigi gibi

egitim etkinliklerinin hazirlanmasi, genisleme icin 6nemli
miktarda fon saglanmasi ve bilim merkezinin temelini atmak ana

temalar1 olarak agiga ¢gikmustir.

flk olarak, bilim merkezi egitmenleri (BME'ler) egitim
faaliyetlerinin gelistirilmesinde igbirlik¢i ¢abalarin 6nemini
vurgulamiglardir (10 BME, %45 Kadm). Isbirligine dayali
hazirhigin, bilgi paylasimini tesvik ederek ve hedef kitlelere erisimi
genisleterek egitimin etkinligini artirdigini belirtmislerdir. Bilgiyi
artirmaya yapilan bu vurgu iki ana nedenden dolay1 énemlidir:
BME'lerin bilgisini zenginlestirir ve daha genis bir toplumsal
etkiye sahipligi saglayabilir. Bilim merkezlerinin Otesindeki
profesyoneller veya kurumlarla igbirligi yapmak, BME'lerin egitim

faaliyetleri hazirlarken bilgi temellerini zenginlestirmeleri
agisindan  Onemli  goriilmektedir. BME'lerin  uzmanhig:
kapsamindaki mevcut egitimsel uygulamalar, gelecekteki

uygulamalar icin karar verme siireclerini, kiiltiirel olarak ilgili
bilgilerin paylasilmasini, igerikle ilgili tavsiye alinmasini,
Ogretimsel geri bildirim almmasim ve egitim faaliyetlerini
gelistirmek i¢in ilham alnmasini icermektedir. Toplumsal etkiyi
en ist diizeye ¢ikarmak icin bilim merkezleri siklikla belirli
konularda topluluk konferanslarma ev sahipligi yapmakta ve
Ogretmenler ve 6grenciler i¢in egitim programlar1 sunmaktadir.
Ayrica egitim gelistirilmesi,

faaliyetlerinin bilgiyi

zenginlestirmenin yam1 sira engelli bireyler, yerel toplum,
ogrenciler ve goniilliiler i¢in erisilebilirligi de kolaylastirmaktadir.

Ek olarak, genisleme i¢in 6nemli miktarda fon saglamaya
yonelik isbirlik¢i cabalar (9 bilim merkezi, %30 Kadin), egitim
etki
yaratilmasinda onemli bir rol oynamaktadir. Bilim merkezleri,

faaliyetlerinin uyarlanmasinda ve olumlu toplumsal
egitim faaliyetlerini uyarlamak ve atdlye calismalar1 ve sergi
iiniteleri i¢in materyal temin etmek amaciyla siklikla 6zel sirketler
ve devlet kurumlariyla isbirligi yapmaktadir. Ayrica, 6nemli
miktarda finansman, bilim merkezlerinin uzmanlklarin
genisletmek igin diger ulusal ve uluslararasi bilim merkezlerine
gondererek bilim merkezi egitmenlerinin egitimine mali yardim
saglanmasina olanak taniyabilmektedir. Egitim faaliyetlerini
uyarlamanin yani sira, genislemeye yonelik 6nemli miktardaki
finansmanin, reklam ve isbirlikgi projeler yoluyla toplumsal etkiye

de yol agabilecegi diisiiniilmektedir.

Son olarak bilim merkezinin temelinin atilmasmin (nsm =6,
f=6) isbirliklerini artirmaya yonelik uygulamalarin olumlu bir
sonucu oldugu belirtilmistir. Bilim merkezi ¢alisanlarindan ve
sergi birimlerinden bilgi alinarak, dgrencilere bilim merkezinin
kiiltiiriine ve ana temasina iliskin agiklamalarinin ¢ikarilmast
yoluyla yapildig1 sdylenmektedir. Feriha sunlar1 séylemistir:

“Damsman eZitmenler, her sergi iinitesi icin 63rencilerin ihtiyaglarina
uygun egitici videolar hazirlarken, d3rencilerin sergi hakkinda soru
sormasinin ve 6grencilerin bilim merkezinden ayrilmadan once bilmeleri
gerekenlerin nemine vurgu yapts.”

Tablo 2.
Bilim merkezi egitmenlerinin egitsel etkililigi artirmak icin isbirligini
genigletmeye yonelik ifadeleri

Bilim  Sdylem
Tema ve Alt Temalar merkezi siklig1
say1si (f)
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Isbirliginin Gelistirilmesi 13 81
Egitsel etkinlikler hazirlama 10 45
Bilginin artirilmasi 7 22
Egitmenlerin bilgilerini artirma 5 12
Toplum iizerinde daha biiyiik etkiye 4 10
sahip olma

Erisimin kolaylastirilmasi 9 23
Ogrencilere 8 11

Gondillii isgiiciine 5
Halka 2 2

Engelli bireylere 1
Genisleme icin yeterli fonlamaya sahip olma 9 30
Egitsel etkinlikleri uyarlama 6 11
Materyal edinimi 4 6
Calisanlarin egitimi 4 5
Toplum tizerinde olumlu etki 6 19
Proje ytiriitme 6 15
Reklam verme 2 4

Bilim merkezinin temellerini kurma 6

()g“retimin Tasarlanmast

Giiglendirici isbirliklerine ek olarak Ogretimin tasarlanmasi
(nsm=13, f~=480) mevcut egitimsel uygulamalar kategorisi altinda
bir bagka ana tema olarak ortaya ckmistir. Ogretimin
tasarlanmasi, hedef gruplara 6gretimin ulastirilmasinin énemli bir
pargasi olarak belirtilmis ve analiz etme, tasarlama ve gelistirme,
uygulama ve degerlendirme alt temalari ortaya ¢gikmistir. Gorsel 2,
bilim merkezlerindeki mevcut egitim uygulamalar: icin 6gretim
tasarimi temasinin bir 6zetini gostermektedir.

»
Qﬁl Degerlendirme C—.I I
4 4
Meslektaslar
ile beyin
firtinasi

Gorsel 2. Ogretim tasarimi temasina yonelik genel bakis

Bulgular, icerik analizinin Ogretim tasarim siirecinin ilk
asamasi oldugunu gostermistir (nsv=13, f=131). Bu tema, BME'lerin
Ogretimin temeli olarak dikkate aldig1 icerik analizi, &grenci
analizi ve baglam analizi alt temalarmni icermektedir (bkz. Tablo 3).
Icerik analizinin okul miifredati, bilim merkezlerinin diger
faaliyetleri ve internet kaynaklari, 6gretmen kaynaklari veya

taslaklardan alman fikirler gibi diger unsurlarla iligkili oldugu
belirtilmistir. Ik olarak, BME'ler saha gezileri ve atdlye
faaliyetlerini hazirlayip uyarlamadan 6nce okul miifredatini temel
aldiklarini bildirmistir. Eda'nin agiklamasi asagida yer almaktadir:

“Kesif zamam (saha gezileri sirasinda hazirlanmg bir egitim faaliyeti
zamandir) Ozellikle okul miifredatimdaki ders hedeflerini iceren sergi
iinitelerini kapsamaya odaklanmigtir.”

Tablo 3.
Bilim merkezi egitmenlerinin analiz asamasina iliskin ifadeleri
Bilim  Sdylem
Tema ve Alt Temalar merkezi siklig1
say1s1 (f)
Analiz 13 131
Icerik Analizi 13 43
Miifredat 12 30
Diger etkinlikler 6 10
Diger unsurlar 3 3
Ogrenen Analizi 13 49
Yas 6zellikleri 12 36
Kiltiirel 6zellikler 2 2
Ogrenen ilgi alant 7 11
Baglam Analizi 13 39
Mevcut egitsel alan 6 8
Materyal 6zellikleri 8 15
Ziyaret siiresi 9 16

Ogrencilerin yaslar, kiiltiirel 6zellikleri ve ilgi alanlar gibi
ogrenen analizi (nSC=13, f=49), tasarim ve gelistirme siire¢lerinin
temelini olusturmak i¢in 6nemli bir bilesen olarak belirtilmistir.
BME!'ler,
diizeylerine iliskin egitim saglamak igin degil, ayni zamanda

Ogrenen analizini yalnizca Ogrencilerin biligsel
basarisizlik duygusuna kapilmalarimni énlemek igin de 6nemli bir

alt tema olarak isaret etmistir. Ayse sunlar1 sdylemistir:

“Okul miifredatinda belirtilen 6grencilerin bilissel seviyelerinin iizerinde
calistaylar hazirlamiyoruz. Onlarin  kesfetmelerini istiyoruz, ancak
kendilerini basarisiz hissetmelerini istemiyoruz.”

Baglam analizi (nem=13, f=39), mevcut egitim alani, materyal
ozellikleri ve zamanlamaya (ziyaret siiresi) iliskin analiz
asamasinda Onemli bir role sahiptir. Bulgular, mevcut egitim
alaninin ziyaret grubu biyiikliigiinii belirlerken, materyal
ozelliklerinin de BME'lerin segilen materyal &zelliklerine dayali
olarak miifredattaki bir konuyu nasil yonetebileceklerinin temelini
olusturdugunu gostermektedir. Ayrica her okul grubunun egitim
faaliyetlerini hazirlamak icin BME'lerin ihtiyacina gore belirli
calistaylar veya gezileri icin her ziyaretin
(zamanlamasi) belirlenmektedir. Fiisun sunlar1 sdylemistir:

saha suresi

“Tiirbiilans veya bisiklet gibi sergi iiniteleri goze hitap ederek ilk bakista
daha cok dikkat cekiyor. Ancak diger sergi iiniteleri, 6grenciler icin daha
fazla teorik bilgi gerektirdigi icin daha az ilgilerini ¢ekiyor.”

Ikinci tema olan tasarlama-gelistirme (nsm=13, f=52) ise
Ogretim yontemlerinin belirlenmesi, etkinlik tasarim siireci ve
materyal diizenleme olmak iizere ii¢ alt temaya sahiptir (Tablo 4).
Bulgular, BME'lerin 6gretim yontem ve tekniklerini 6grenenin,
materyalin  ozelliklerine goére belirledigini
gostermistir. Tkincisi, etkinlik tasarim siireciyle ilgili olarak,

konunun ve
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ylriitiilen etkinliklerin egitsel etkililigini artirmak i¢in, BME'ler
etkinlikleri gesitlendirir, taslak etkinlikler hazirlar ve birbirleriyle
taslak etkinlikler {izerinde beyin firtinasi yapar, boylece tasarlama
ve gelistirme arasinda kargiliklt bir iliski olusur. Faaliyet
gesitlendirmesine iliskin Cengiz sunlar1 sdylemistir:

“Birgok farkli alanda calistaylar diizenliyoruz. Ornegin elimizde kiti olan

arkeoloji atolyeleri igin kazi yapwyoruz ve kazi alanimizda arkeoloji
siireclerini anlatiyoruz. Yaklasik 40 ila 45 atolyemiz var ve hepsi farkli.”

Tablo 4.
Bilim merkezi egitmenlerinin tasarim-gelistirme asamasina iliskin
ifadeleri

Bilim Soylenme

Tema ve Alt Temalar Merkezi  Siklig1
Sayis1 (f)
Tasarim-Gelistirme 13 52
Ogretim yontemlerini belirleme 7 23
Ogrenen ozellikleri 6 13
Materyal 6zellikleri 4 8
Konu o6zellikleri 2 2
Etkinlik tasarlama siireci 9 20
Etkinlik cesitlendirme 5 7
Taslak etkinlik hazirlama 6 6
Beyin firtinast 5 7
Materyal diizenleme 6 9

Son olarak egitim alanindaki materyal diizenlemesi (18m=6,
f=9) de tasarlama ve gelistirmenin énemli bir alt temasidir. Ziyaret
eden okul gruplarina gosterilen sergi tiniteleri arasindaki gecisleri
kolaylastirmak i¢in malzeme diizenlemesinin gerekli oldugu
bildirilmistir. Sergi iiniteleri ve atdlyelerdeki konular arasinda
baglantilarin saglanmasi da énemli olarak goriilmektedir. Miisvik
sunlar1 sOylemistir:

“Ornegin sergi iinitelerinin bulundugu alan icerisinde sarkaglar iizerine
bir egitim alamimiz var. Onlar icin dort ila bes sergi birimi var, ancak
bunlarm tek bir tam konu olusturduklarimin farkindayiz. Daha sonar geri
bildirimlerle benzer konulara atifta bulunduklarini ancak farkli yerlerde
konumlandiklarim gordiik. Uzaktaki benzer bir sergi iinitesine giderken
duraklama ihtiyact duyuyordu wve bu durum konu biitinligiinii
bozuyordu. Bu tiir geri bildirimlerden sonar sarkaglar iizerine sergi
iiniteleri tek bir sergi iinitesi olarak bir araya getirdik. Artik sarkaclarla
ilgili  egitim alamma  girerken kiiciik odalar ve arti isaretleri
gorebiliyorsunuz ve sadece arkamizi doniip sarkag iizerine tiim sergi
birimlerini gézlemleyebiliyorsunuz.”

Uglincii tema olan uygulama asamast (nsvm=13, f=204),
Ogretimi siralama, 6gretim yontemlerinin kullanimi ve 6gretim
siralama yontemlerinin kullanimi olmak iizere {i¢ alt temay1 ortaya
¢ikarmustir. Bu ¢ alt tema, bilim merkezlerinin egitimlerini
pratikte nasil uyguladiklarini ifade ederken teorik temellere dayali
olarak tanimlanmuigtir. Tablo 5'te uygulamaya iliskin alt temalar ve
bunlarin sikliklar: gosterilmektedir.

Tablo 5.

Bilim merkezi egitmenlerinin uygulama asamalarina yonelik soylemleri
Bilim Sdylenme

Tema ve Alt Temalar Merkezi  Siklig:

Sayisi (f)

Uygulama 13 204
Ogretimin siralanmas 13 135
Hazirlik agamast 8 23
Ogretmenleri hazirlama 3 8
Grup genisligini diizenleme 5 7
Baglama uyarlama 4 8
Rehberlik agamasi 11 85
On bilgiyi etkinlestirme 5 10
Gosterme 9 18
Soru sorma 10 21
Cevaplar1 alma 8 19
Ornek verme 2 2
Rol verme 4 7
Geri bildirim verme 2 5
Baglama 3 3
Serbest kesif asamasi 6 27
Planlama 3 5
Amag belirleme 1 1
Bilgiyi okuma 2 3
Gerekli 6n bilgiyi edinme 1 1
Izleme 6 20
Yardim arama 5 10
Not alma 2 3
Deneme yanilma 4 5
Degerlendirme 1 2
flerleme takibi 1 1
Amag degerlendirme 1 1
Ogretim yontemlerinin kullanimi 12 61
Isbirlikli 6grenme 7 10
Aragtirmaya dayal1 6grenme 8 18
Yaparak 6grenme 7 19
Anlamli 6grenme 9 14
Ogretimi siralama yontemi kullanima 5 8
Soyuttan somuta 2 3
Basitten karmasiga 2 2
Zihinsel ara 2 3

Ogretimin siralanmast alt temasy;, hazirlik (nsv=8, f=23),
yonlendirme (nsm=11, f=85) ve serbest arastirma (nsm=6, f=27)
asamalar1 olmak {izere ii¢ ana yapidan olusmaktadir. BME'ler,
bilim merkezi deneyimi igin okul grup ziyaretlerini hazirladiktan
sonra, secilen gruplara rehberlik ederek, ziyaretgilere bilim
merkezi ortamini miidahale edilmeden 6zgiirce kesfetme sansi
sunabilmektedir. Bu asamalar bilim merkezlerine gore farklilik
gosterse de okul ziyaretleri konusunda ortak bir anlay1s asagidaki
sirayla bildirilmistir.

Tk olarak hazirlik asamast, okul gruplarini ziyaret etmek igin
sunulan bir programdir. Bu asamada &gretmenler, okul ziyareti
oncesinde bilim merkezi egitmenlerinden brosiirler veya énceden
hazirlanmis  anketler e-posta  yoluyla Dbilgi
almaktadirlar. Daha sonra Ogrenciler, egitim alanini verimli

vasitastyla

kullanmak i¢in grup boyutlarma gore diizenlenmektedir. Son
olarak, 6grencilerin yeni 6grenme ortamina uyum saglamalari igin
bilim merkezi ve yd&netmelikleri hakkinda 6grencilere bilgi
Ozetle ziyaret sirasindaki
rehberlik 6ncesinde 6gretmenleri bilgilendirme, grup genisligini

verilmektedir. hazirlik agsamasi
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diizenleme ve baglama uyarlama asamalarini icerdigi ifade
edilmistir. Eda bu siireci syle yorumlamaktadir:

“Okul ziyaret gruplarmdaki 6grenciler ¢ok heyecanli. Onlara sloganimizi
soyleyerek bagltyoruz: “Bizim burada bir yonetmeligimiz var.”
Yonetmelik, dedigimizde diizene girmeye bashyorlar. Yonetmeligimiz
“Sergi iinitelerinden uzak durmak yasaktir!” Ogrenciler buna
inanamuyor. [lk kez 6grencilere ne yapmamalar: gerektigi soylendigi icin
anlayamyorlar. 1k olarak, bu fikri begeniyorlar ve bu onlar igin motive
edici oluyor. Daha sonra bilim merkezi hakkinda kisa bilgiler veriyoruz,
icinde kag tane sergi iinitesi var, neler gorecekler, neler yapabilecekleri ve
aileleriyle de buraya gelebileceklerini soyliiyoruz.”

ikincisi, rehberlik asamasmda, bilim merkezi egitmenleri
ogrencilerin bir konudaki 6n bilgilerini harekete gegirme, konular1
sergi iinitelerinde gosterme, konuyla ilgili sorular sorma, sozlii
veya sozlii olmayan ipuglartyla &grencilerden yarnitlar alma,
ogrencilere roller verme ve son olarak konuyu basgka bir sergi
linitesi veya giinliik yasam ornekleriyle iligskilendirme islemlerini
gerceklestirmektedir. Bilim merkezi egitmenleri, 06gretim
stratejileri ve secgilen sergi {initesinin Ozellikleri nedeniyle
rehberlik  asamasidaki
deginmislerdir. Bu nedenle, rehberlik asamasinda belirlenen
Ogretim sirasy,

kaynaklari i¢in ayn1 degildir.

siranin  degistirilebilecegine  de

farkli bilim merkezlerindeki tiim ogrenme

Ucgiinciisii, serbest kesif asamasi, 6grencilerin bilim merkezi
ortammi veya sergi iinitelerini kendi istekleri dogrultusunda
kesfedebilecekleri bir zaman dilimi olarak belirtilmigtir. 20
dakikaya kadar stirebilirken bu siire boyunca ogrenciler bilim
merkezini bireysel veya grup halinde kesfedebilmekte ve
Ogretmenleri, arkadaglar1 veya bilim merkezi egitmenleri ile

etkilesim  kurabilmektedirler. ~Bu  siiregte  Ogrencilerin
davraniglarin1  gozlemleyen  bilim  merkezi  egitmenleri,
ogrencilerin sergi tinitelerinde yazil bilgileri okuyarak 6n bilgiler
edineceklerini ve sergi {initesinin kesfi icin hedefler
belirleyebileceklerini belirtmiglerdir. Ayrica, bilim merkezi
egitmenleri  O&grencilerin  yardim  arama davraniglar

sergilediklerini ve deneme yanilma yoluyla bir sonuca varmaya

calistiklarin1 ~ gozlemlemislerdir. Son olarak egitimenler,
ogrencilerin ilerlemelerini takip ettiklerini ve hedeflerine ulasip

ulasamadiklarimi degerlendirdiklerini belirtmislerdir.

Ogretimin siralanmasimin yam sira dgretim yontemlerinin
kullanmimi da uygulama asamasinda ele alinan bir konu olmustur.
Bilim merkezi egitmenleri, uygulama sirasinda kullanilan 6gretim
uygulamalarmin igbirlikli 6grenme, arastirmaya dayali 6grenme,
yaparak 6grenme ve anlamli 6grenme oldugunu belirtmislerdir.
Bilim merkezi egitmenleri, teorilerin 6gretim yodntemleri olarak
kullanilmasmin  egitim  faaliyetlerini  zenginlestirdigine
inanmaktadir. Bu &gretim yontemlerinin daha ¢ok rehberlik
asamasinda kullanildig: ifade edilse de bilim merkezi ortaminin
ogrencileri bu 6gretim uygulamalarmni kullanmaya tesvik ettigi de
soylenmistir. Ogretim tekniklerinin kullanilmasina ek olarak, sirali
Ogretim yontemlerinin kullanimi da bilim merkezi egitmenlerinin
soyuttan somuta ve basitten karmasiga sirali 6gretimini igeren bir
alt tema olarak ortaya gikmustir. Ogrencilere fiziksel is yaptirarak
(laboratuvar ekipmanlarini yerlestirmek gibi) biligsel yiikleri
arttiginda zihinsel molalar sagladiklarini da ifade etmislerdir.
Deniz sunlar1 séylemistir:

“Bazen 6grencileri deney yaparken isbirligi yapmaya hazirlariz. Ornegin,
bir dgrenci bir iskelet olusturamaz, bu yiizden ii¢ 6grenciyi bir araya
getiriyoruz ve o modeli yapryorlar. Bunu “Bu is bize ait, biz yaptik”
seklinde anlwyorlar. Ayrica grup ¢alismast siiresinin sonunda iiriine sahip
oluyorlar. Ote vyandan, bir 6grenci bir teleskopla bireysel olarak
bakabiliyor. Bu nedenle, bu (63retim yontemlerinin secimi) 63rencilerin
hazir bulunusluklarina ve icerigine bagh.”

Son olarak, degerlendirme asamasinin iki alt temasi agiga
gkmistir: Ozetleyici degerlendirmeye atifta bulunan siire¢ ve
ogrenci egitmenleri siireg
degerlendirmesini yiiriitiirken 6grencilerin 6gretim tasarimina
iliskin ig¢goriilerini tespit etmeye c¢alismaktadirlar. Ardindan,
faaliyetler ~ve materyaller bu icgoriiler g6z Oniinde
bulundurularak tasarlanabilmektedir (bkz. Tablo 6). Siireg
degerlendirmesi igin, bilim merkezi egitmenleri uygulama

degerlendirmesi.  Bilim merkezi

sirasinda hedef grubu goézlemleyerek etkinlik ve materyalleri bu
gozlemlerine gore uyarlamakta olduklarini ifade etmislerdir.
Bilim merkezi egitmenleri tarafindan yapilan gozlemler,
dogrudan ve dolaylh gruba
ayrilmaktadir. Dogrudan goézlemler ogrencilerin sorularmi ve
dikkate alirken,

Ogrencilerin sozlii olan veya olmayan tepkilerini dikkate

gozlemler olmak {izere iki

orneklerini dolayli gozlemler c¢ogunlukla
almaktadir. Siire¢ degerlendirmesine ek olarak, bilim merkezi
ortaminda gergeklestirilen uzun siireli etkinlikler ic¢in bilim
merkezi egitmenleri tarafindan Ogrenci degerlendirmesi de
yapilmaktadir. Ogrenci degerlendirmesi kapsaminda, bilim
merkezi egitmenlerinden bazilar1 &grencilerin
izlemekte ve ebeveynleri veya Ogretmenlerini her &grencinin
gelisimi hakkinda bilgilendirmektedir. Osman'in agiklamas: su

asagidaki gibidir:

ilerlemesini

“Ogrenci tepkileri. Sergi iiniteleri veya dgretim sirasi, 6§rencilerin geri

bildirimleri ile sundugumuz uygulamalar arasmda  farkliliklar
oldugundan, d6grencilerin o sergiye verdigi tepkilere gire degisiklik
gosterebilir.”

Tablo 6.

Bilim merkezi egitmenlerinin degerlendirme asamasina yonelik ifadeleri

Bilim  Sdylem
Tema ve Alt Temalar merkezi siklig1
sayis1 (f)
Degerlendirme 13 93
Siire¢ degerlendirme 13 82
Uygulama sirasinda gézlemleme 11 36
Dogrudan gozlem 5 9
Dolayli gozlem 11 27
Etkinlik ve materyalleri uyarlama 13 46
Materyallerin ulasilabilirligi 5 8
Zorluk seviyesi 2 2
Memnuniyet seviyesi 12 20
Anlama seviyesi 5 14
Gilivenlik 2 2
Ogrenci degerlendirme 5 11
Ogrenci ilerlemesinin takibi 4 8
Ogrenci ilerlemesini bilgilendirme 3 3
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Mevcut Organizasyonel Uygulamalar

Mevcut organizasyonel uygulamalar kategorisi dort alt kategori
halinde diizenlenmistir: (a) Engeller, (b) Beklentiler, (c) fhtiyaglar ve
(d) Coziim girisgimleri. Asagidaki baghiklar alt kategorileri ve
bunlarla ilgili temalar1 aciklamaktadir.

Engeller

Bilim merkezi egitim siireclerinin etkililigi artirilmaya
calisildiginda sorunlu faktorler engel olarak algilanmaktadir.
Engeller kategorisi altinda dort ana tema ortaya ¢tkmaktadir: (a)
okullarla yillik plan iizerinde uzun wvadeli karsihikli anlagmanin
olmamasi, (b) mali biitce eksikligi, (c) idari destegin eksikligi ve (d) bilgi
eksikligi. Tablo 7'de temalar, alt temalar ve soylenme sikliklar1 yer

almaktadir.

Tablo 7.
Egitim siirecinde etkililigi artirmanin 6niindeki engeller

Bilim .
merkezi S6ylem
Tema ve Alt Temalar siklig1
sayis1 )
(n)
Uzun vadeli karsilikli anlagma eksikligi 13 49
Ogretmenlerle kargilikli anlasma 11 41
eksikligi
Ogrenciye erisim imkanimin eksikligi 4 4
Uzun stiren izin siiregleri 2 2
Kontrol edilemeyen yiiklii talepler 2 2
Finansal biitce eksikligi 10 31
Insan kaynaklari eksikligi 7 17
Yenilenme eksikligi 5 9
Bina yapisal detaylar: eksikligi 5 5
Idari destek eksikligi 4 10
Bilgi eksikligi 6 9
Kiltiirel farkliliklar tizerine 4 6
Stirdiiriilebilirlik tizerine 3 3

Okullarla yillik  plan  konusunda uzun wvadeli kargilikli
anlagmanin olmamas: (nsm=13, f=49) ilk engel olarak ortaya ¢tkmis ve
en yiiksek siklikta rapor edilmigtir. Ogretmenlerle karsilikl
anlasmanin olmamasi, 6grencilere erisim imkaninin olmamasi,
uzun zaman alan izin siirecleri ve kontrol edilemeyen talepler bu
alt tema altinda ortaya ¢ikan engeller olarak goriinmektedir.
Ogretmenlerle karsilikli anlagsmanin olmamasi, 6gretmenlerin
egitim siireclerine miidahalesine yol acabilecek 6nemli
engellerden biri olarak rapor edilmistir. Ayrica bu engel
Ogretmenlerin bilim merkezi ziyareti 6ncesi, ziyareti sirasinda ve
sonrasinda aktif rol almasini zorlastirmaktadir. Pek ¢ok BME,
bilim merkezi ziyareti sirasinda 6gretmenlerin pasif roliinden ve
egitim siire¢lerine miidahale etmeden aktif rol alma konusundaki
isteksiz tutumlarindan bahsetmistir. Bulgular, bu pasif roliin hem

ogrencileri hem de bilim merkezi ziyaretlerini olumsuz
etkiledigini ortaya koymustur. Cengiz ve Kader sunlar
sOylemistir:

“Bazen 0grencilere sordugumuzda 63retmenler de cevap veriyor, biz
bunu istemiyoruz.”

“Ziyaretci 6gretmenlerin cogu dgrencileri sergi alanlarina getirdikten
sonra yemekhaneye gidiyor.”

Ayrica bilim merkezi ziyaretinin ideal stiresi, okul
ziyaretleri kargilikli  anlagsma
saglanamamasindan da etkilenebilmektedir. Ziyaret siiresi ve okul
ile bilim merkezi arasindaki mesafeye iliskin lojistik zorluklar da
ogretmenlerle bu karsilikli anlasma eksikliginden kaynaklanan
engeller olarak ortaya ¢ikmaktadir. Mesafe goz oniine alindiginda,
okul otobiisleri genellikle 6grencileri bilim merkezlerine tasimak
i¢in ziyaret planina dahil edilmektedir. Ancak mesafe arttik¢a okul
saatleri i¢indeki ziyaret siiresi kisalmakta, bu da hem &grencilerin
hem de aktif katilimini
engellemektedir. Sinirli stire nedeniyle, bilim merkezi egitmenleri
(BME'ler), 6grencilerin bilim merkezi ortamini bagimsiz olarak
kesfetmelerini beklemeden o6nce genellikle sergi birimlerine
yonelik  kisa Kader

sirasinda Ogretmenlerle

Ogretmenlerin  egitim  siirecine

tanitimlar  saglamaktadirlar. sunlari

belirtmistir:

“Ziyaretci okul gruplari, okul otobiisleri ile uzaktan geliyor ve fazla
kalamyorlar. Gitmek istiyorlar. Zamani olan gruplar varsa onlar icin
dnceden hazirlanms ek ¢alistaylar yapryoruz.”

Bulgular, okullarla yillik plan konusunda uzun vadeli
karsilikli bir anlasmanin olmamasi nedeniyle bu bilim merkezlerin
Ogrencilere erisimlerinin olmadigini da gostermektedir. Feriha'nin
agiklamasi asagidaki gibidir:

“Milli Egitim Bakanligi'ndan cok az Ogretmen tavsiye vermek icin
goniillii oldu. Bu nedenle destek alamadik. Her seyle miicadele etmemiz
gerekiyordu, bu yiizden milli egitimin bilim merkezine yonelik istekliligi
konusunda tereddiit ettim. Milli Egitim Bakanlhg: ile protokol
imzalayarak en az on bin 63renciyi misafir grup olarak talep etmemize,
ulagimum dicretsiz saglamamiza ve her cocugun sorumlulugunu
iistlenmemize ragmen 6grencileri buraya getiremedik.”

Okullarla igbirligi yapilmamas1 nedeniyle uzayip giden
izin siiregleri, izinlerin bulunamamasi nedeniyle karsilanamayan
beklenmedik aktivite taleplerine de engel olusturmaktadir. Cengiz
ve Ayse bu konulara

iliskin sirasiyla su agiklamalarda

bulunmustur:

“Onlarla (okullarla) uzun vadeli bir anlasmamiz yok. Proje bazl
isbirlikleri kuruyoruz; ancak, yilik bir plana dayal uzun vadeli bir
isbirligimiz yok.”

“Resmi prosediirler fazla zaman alabilmekte. Ornegin, 6nemli bir kiginin
buraya geldigini ve ani bir etkinlik diizenlendigini diisiiniin. Ogrencileri
getirmek icin bir okulu davet etmemiz gerekiyor. Ancak kisa siire i¢cinde
izin almakta zorlantyoruz.”

Kontrol edilemeyen taleplerin, okullarla yillik plan
tizerinde uzun vadeli kargilikli anlagmalarin bulunmamasindan
kaynaklanan bir engel oldugu da bildirilmistir. Bu tiir talepler,
talepleri karsilamak igin Dbiiylik gruplarin olusturulmas:
gerektiginde okul

bulunmadiginda ortaya ¢ikmaktadir.

veya ziyaretlerinde zaman araliklan
Ayrica bu durumun
Ogrenciler ve 6gretmenler arasinda simirli bir etkilesime neden

oldugu da belirtilmistir. Eda'nin agiklamas1 asagidaki gibidir:

“Etkilesimli zaman araligi, Ogrencilerin aktif olarak sectikleri sergi
birimlerini kesfetmeleri icin ayrimig bir zamandir. Ancak dénem
sonunda okul gruplarimin yogun talepleri nedeniyle bu uzun bir siire
miimkiin olmuyor ve uygulanmast zor oluyor.”

Belirlenen ikinci engel temasi yeterli mali biitcenin
olmayisidir (10 bilim merkezi, %31 Kadin). Genellikle "kisitl1 biitce"
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olarak anilan tahsis edilen fonlar, amacglanan masraflar
karsilamada yetersiz olarak goriilmektedir. Bu sinirlama, egitimsel
etkililigin gelistirilmesini engelleyen baglamsal faktorlerin ele
Bu faktorler
operasyonel hususlar1 siirdiirmek igin yetersiz insan kaynag:,
tahsis edilen biitce dahilinde gesitli egitim faaliyetleri sunmak igin
yenileme fonlarinin yetersiz olmasi ve egitim faaliyetlerine uygun
olmayan yapilarin insa edilmesi yer almaktadir. Ayrica maddi
sekteye
ugratmakta ve kalabalik 6grenci gruplarinin bilim merkezini
ziyaret etmesi sirasinda giiriiltii kirliligine yol agmaktadir. Ayrica
yetersiz insan kaynag1, mevcut personelin is yiikiinii agirlastirarak
egitimin etkililigini icin gerekli olan Ol¢me ve
degerlendirmenin etkin bir sekilde yapilmasini engellemektedir.
sergi

alinmasini  zorlagtirmaktadir. arasinda gesitli

biitgenin olmayist bina restorasyon c¢alismalarini

artirmak

Son olarak birimlerinin yiiksek maliyetleri,
faaliyetlerinin cesitlendirilmesini
zorlastirmaktadir. Eda ve Cengiz, uygunsuz bina yapisi, insan
kaynag1 eksikligi ve yetersiz yenileme ¢alismalarinin yarattig
zorluklar1 soyle anlatmistir:

egitim
yenilenmesini ve

“Cok smypida insandan dolay: giiriiltii kirliligi var. Binanmn yapist
elverissiz oldugu icin bunun éniine gecilemez.”

“Ziyaretcileri takip etmek miimkiin degil. Olgme ve degerlendirme igin
burada yaklasik 100 personele ihtiyac duyulabilir.”

“Bilim merkezinin i¢ ortamini yenilemek zor. Bu iilkede yiiksek maliyetler
nedeniyle kapasitesini %50 oramnda yenileyen bilim merkezi yok. Tabii
ki sergi iiniteleri icin bu durum motivasyon kirict bir faktordiir. Sergi
iiniteleri degistirildiginde, diger egitim konulari da yenilenebilir.”

Uglinctisti, idari destek eksikligi (nsv=4, f=10), bilim merkezi
calisanlarinin  mesleki
siireglerinde destek eksikligini ve bu gelisim siiregleri i¢in gerekli
hazirlanmamasini  igermektedir.  Siirdiiriilebilir
olmayan bir yonetim, BME'lerin ileri egitim faaliyetlerini tesvik
edecek igbirliklerine yonelik firsatlar1 sinirlayan bir engel olarak
goriilmektedir. Ancak idari destegin ise egitim faaliyetlerinin
toplum agabilecegi
soylenmistir. Muhsin, idari destek eksikliginden kaynaklanan

gelisimlerine yonelik karar verme

altyapinin

lizerindeki etkisinin artmasma yol

engellere iliskin su a¢iklamalarda bulunmustur:

“Konferanslara  katildigimizi Yonetimler

yaklasimlar da degisiyor.”

soyleyemeyiz. degistikce

Son olarak bilgi eksikligi (nsm=6, f=9), kiiltiirel farkliliklara
iliskin bilgi eksikligi ve siirdiiriilebilirligin saglanmasi alt
temalariyla egitim siireclerinin etkililigini engelleyen bir diger
engel agiga c¢tkmaktadir.  Kiiltiirel ~ farkliliklarin
anlagilmamasi, egitim faaliyetleri de dahil olmak iizere egitim
siireglerinin = ogretim sonraki
giincellemeler sirasinda uyarlanmasinda zorluk tegkil etmektedir.
Bilim merkezleri kuruldugunda, bilim merkezi egitmenleri, egitim
faaliyetlerinin ~ bolgenin  yerel uygun
yapilandirilmast konusunda rehberlik almistir. Ancak egitim
sirasinda bilimsel faaliyetler icin kiiltiirel olarak uyarlanmig
bilgilerde bir bosluk oldugu ortaya ¢tkmaktadir. BME'lerin egitim
faaliyetlerini kiiltiirel baglamina nasil
uyarlayabilecegine iliskin bu bilgi eksikligi bir engel gibi
goriinmektedir. Cengiz, kiiltiirel farkliliklarin anlasilmamasindan
kaynaklanan bu engeli sdyle vurgulamistir:

olarak

tasarimi siireci boyunca ve

kiltliriine olarak

Tiirkiye'nin

“Yeni kurulan bilim merkezleri yurt digina personel gonderiyor ama bu
iilkedeki cocuklar oradaki ¢ocuklara benzemiyor. Isvec’te bir bilim
merkezine giden cocuk, (A sehri) veya (B sehri) bilim merkezine giden
cocuklarla benzer davramglar gostermiyor. Milli egitimimizi bilim
iletisimcileri igin hazirlamamiz gerekiyor.”

Ayrica siirdiiriilebilirligin saglanmasi konusunda bilgi
eksikligi de rapor edilmistir. Bilim merkezi g¢alisanlari, bilim
merkezi ziyaretgilerinin siirdiiriilebilirligini nasil saglayacaklarin
bilmediklerini ifade etmektedir.
saglanmas1 konusunda bilgi eksikligi engelini vurgulamak igin su
agiklamay1 yapmuistir:

Cengiz, siirdiiriilebilirligin

“Birisi buraya geldiginde birinci veya ikinci kez geliyorlar ya da iigiincii
ziyaret icin misafirlerini getiriyorlar; ancak dordiince kez neden gelmeleri
gerektigi sorusu hald cevaplanamyor.”

Beklentiler

BME'lerin beklentileri (nsm=12, f=64) iki ana tema halinde
diizenlenmistir: (a) isbirligini gelistirmek ve (b) 08rencilerin
tutumlarimi doniistiirmek (bkz. Tablo 8). f@birliginin gelistirilmesi
temasi, bilim merkezi olusturulmasi1 ve
Ogretmenlerin egitim siireclerine dahil edilmesi alt temalarm
icermektedir.
iiretilmesi ve verimli bir ekip calismasi ortamimnin olusturulmasi

dinamiklerinin
Siirdiiriilebilirligin  saglanmasi, milli malzeme

i¢in bilim merkezi dinamiklerinin olusturulmasi temel beklenti
olarak belirtilmistir. Ayrica 6gretmenlerin egitim siire¢lerine dahil
edilmesi de BME'lerin okul 6gretmenlerinden beklentisi olarak
ifade edilmistir. Ogretmenlerin bilim merkezi ziyaretlerinin
organizasyonuna bagslamasi, ziyaretler sirasinda Ogrencilerle
etkilesimde bulunmasi ve bilim merkezi etkinliklerine katilmasi
beklenmektedir. Tkincisi, ogrencilerin tutumlarim doniistiirmek de
BME'lerin beklentileri arasinda yer almaktadir ve bu beklentiler
arasinda bilimin sevdirilmesi, 6grencilerin arastirma becerilerinin
gelistirilmesine tesvik edilmesi ve bilime ilginin tesvik edilmesi
yer almaktadir. Miisvik sunlar1 kaydetmistir:

“Bircok aile, “Cocugum yaptig1 radyoyu dinlerken kahvalti yapiyor”
diyor. Calistaylarda vermek istedigimiz mesaj bu. Evlere girip 6grencilere
“Ben yapabilivim” duygusunu yasatmaya calistyoruz. Annesine,
babasina ve arkadasina gostermek refleksiftir. Bununla ilgili sorulart
varsa, merak eder ve kesfetmeye devam eder.”

Tablo 8.
Bilim merkezi egitmelerinin egitim siireclerinin etkilili§ini artiran
beklentileri

Bilim Séylem
Tema ve Alt Temalar merkezi siklig1
sayisi (f)
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i§birlig“inin artirilmasi 11 36 olusturulmas: alt temalarini igeren egitim alanlarmin
Bilim merkezi dinamiklerinin kurulumu 5 8 genisletilmesidir. Islak zemin laboratuvari, BME'ler igin fen
Siirdiiriilebilirligi saglama 3 3 kavramlarmi 6grenirken diger sergi {initelerinde ele alinamayan
Ulusal materyaller iiretme 3 3 kavramlarm 6gretilmesi igin gerekli ortamin saglanmasi agisindan
Etkili takim ¢aligmast ortami kurma 2 2 vazgecilmez bir egitim alamidir. Ayrica BME'lerin goriislerine gore
Egitsel siireclere 0gretmenleri dahil etme 10 28 laboratuvarda uygulamali etkinlikler icin gerekli donanimin
Ziyaret diizenlemede inisiyatif alma 7 12 bulunmamasi dgrencilerin baglantili dersleri ka¢irmalaria neden
égrenciler ile etkilesimde olma 6 8 olmaktadir. Bu boslugu doldurmak icin BME'er 1slak zemin
Bilim merkezi etkinliklerine katilma 5 8 laboratuvarlarina ihtiya¢ duyduklarimi beyan etmislerdir. Feriha

Ogrenci tutumunun doniistiiriilmesi 11 28

Bilimi sevdirme 6 12
Aragtirma becerilerini geligtirme 6 9
Tlgiyi artirma 4 7

Intiyaglar

ihtiyaglar (nBM==12, {=38), (a) kanita dayali egitim siireglerini
gelistirmek, (b) egitim alanim1 genisletmek, (c) isbirligini
genisletmek ve (d) insan kaynaklarmi gelistirmek olmak {izere
dort ana temanin yer aldig: bir alt kategoridir (bkz. Tablo 9).

Arastirma  bulgularma dayali olarak hazirlanacak
etkinlikler i¢in kanita dayali egitim etkinliklerinin gelistirilmesi bir
zorunluluk olarak ifade edilmistir. Egitim siireglerinin

kaydedilmesi, egitim etkinliklerinin etkililiginin test edilmesi ve
0grencilerin tutum ve davraniglarnin anlasilmasi olmak tizere {ig
alt temadan
faaliyetlerine devam eden 6grencilerin belirli egitim siireglerinin

olusmaktadir. Bilim merkezlerinde egitim
takip edilebilmesi i¢in takip edilmesi ve egitimsel ilerlemelerinin
kayit altina alinmasmin gerektigi diisiiniilmektedir. Cigdem

sunlar1 kaydetmistir:

“Tiim egitim siireclerini yansitabilecek videolar istiyoruz. Proje bittikten
ve biz iirettikten sonra, bir video ile d3rencilerin ne tiir 6grenme
siirelerinden gectiklerini gozlemleyebiliyoruz.”

Egitim faaliyetlerinin etkililiginin test edilmesi de bir
zorunluluk olarak goriilmektedir. Egitim siireclerine iligkin
yapilan bilimsel c¢alismalar, 0gretim tasarimi asamasinda ve
siirdiiriilebilirligin saglanmasinda egitim programlarina temel
olusturabilecegi diisiiniilmektedir. BilMer.11'den Muhsin sunlar1
sOylemistir:

“Bagsvurmaya ¢alistik ve verimli oldugumuzu diisiindiik. Ancak bununla

ilgili bilimsel bir aragtirmamiz yok.”

BME'lerin belirttigi bir diger ihtiyac ise sanal platformlarin
olusturulmasi, 1slak zemin laboratuvarinin kurulmasi, ulusal

materyallerin  gelistirilmesi ve konuya &zel istasyonlarin

sunlar1 sdylemistir:

“Ogrenciler bunlara ag¢ olduklari icin en Gnemli egitim alam
laboratuvardir.  Deneyler yaptgmmzda sagiriyorlar  ve onlardan
hoslantyorlar. Ogrencilerin okullarinda laboratuvarlar var; ancak,
kullanumda degiller. Ornegin bir deney icin miknatis gibi bir donanima
ihtiyacimiz oldugunda okul laboratuvarimin anahtarim bile bulamyorlar.

‘Ogrencilerin ~ ne  tiir ~ 6grenme  siireglerinden  gectiklerini

gozlemleyebiliyoruz.””

Egitim  faaliyetlerinin etkililiginin test edilmesi de bir
zorunluluk olarak goriilmektedir. Egitim siireglerine iligskin
yapilan bilimsel c¢alismalar, Ogretim tasarimi asamasinda ve
stirdiiriilebilirligin saglanmasinda egitim programlarina temel
olusturabilecegi diisiiniilmektedir. BilMer.11'den Muhsin sunlar1
sOylemistir:

“Basvurmaya calistik ve verimli oldugumuzu diisiindiik. Ancak
bununla ilgili bilimsel bir arastirmamiz yok.”

BME'lerin belirttigi bir diger ihtiyag ise sanal platformlarin
olusturulmasi, 1slak zemin laboratuvarinin kurulmasi, ulusal
konuya istasyonlarin
iceren

materyallerin  gelistirilmesi ve 0zel

olusturulmas:  alt temalarmi egitim
genisletilmesidir. Islak zemin laboratuvari, BMEler igin fen
kavramlarmi 6grenirken diger sergi iinitelerinde ele aliamayan
kavramlarm 6gretilmesi igin gerekli ortamin saglanmasi agisindan

alanlarimin

vazgecilmez bir egitim alanidir. Ayrica BME'lerin goriislerine gore
laboratuvarda uygulamali etkinlikler igin gerekli donanimin
bulunmamasi 6grencilerin baglantili dersleri kagirmalarina neden
olmaktadir. Bu boslugu doldurmak i¢in BME'ler islak zemin
laboratuvarlarina ihtiya¢ duyduklarimi beyan etmislerdir. Feriha
sunlar1 sdylemistir:

“Ogrenciler bunlara a¢ olduklart igin en onemli egitim alam
laboratuvardir.  Deneyler yaptigimizda  sasiryorlar  ve onlardan
hoslaniyorlar. Ogrencilerin okullarinda laboratuvarlar var; ancak,
kullanimda degiller. Ornegin bir deney icin miknatis gibi bir donanima
ihtiyactmiz  oldugunda  okul  laboratuvarimn  anahtarim  bile
bulamyorlar.”



i,

JOURNAL OF INTERNATIONAL MUSEUM EDUCATION M

JIMuseumED
Tablo 9. i§birligi temasinin genisletilmesi kapsaminda igbirlik¢ilerin
Bilim merkezi egitmenlerinin ihtiyaclara yonelik ifadeleri olanaklarindan faydalanilmasimin da vazgecilmez bir gereklilik
- - oldugu ifade edilmistir. Bunu yaparak bilim merkezi egitmenleri,
Bilim Soylem bili Kezi ort da bul » 1 ..
. y ilim merkezi ortaminda bulunmayan ekipmanlara erisim
Tema ve Alt Temalar merkezi  siklig1 ) . s o
saglayabilmektedir. Cigdem sunlar1 kaydetmistir:
sayisi (f)
Kanita dayali eitsel siireclerin 7 10 “Eczacilik fakiiltesine ve tip fakiiltesine 6grencilerimizi gotiirdiik. Oradan
gelistirilmesi yanfzm ulzyf)ruz.‘Mafsela hﬁcte kul fiirﬁne ihtiya'cz'mlz var ama bi.zde yok,
Egitsel siirecleri kayda alma 2 3 0 yuzﬂfn ogrer%czlerl orrfy? gc‘)‘turl’,duk. Mesela bizim operasyon cihazimiz
Egitsel etkinliklerin etkililiginin test 3 4 yok, dgrencilert oraya gotiirdiik
edilmesi Bilim merkezinin islevselligine olumlu fayda saglamasi
Ogrenci tutum ve davranislarin 2 3 beklenen bir diger ihtiya¢c olarak insan kaynaklarmin
anlama iyilestirilmesi belirtilmistir. Insan kaynaginin iyilestirilmesiyle
Egitsel alanlarin genigletilmesi 5 10 bilim merkezi calisanlar1 arasinda is yiikii dagitilabilecegi ve
Sanal platform kurma 1 4 boéylece BME'lerin egitim faaliyetlerine daha fazla zaman ve enerji
Islak zemin laboratuvar: kurma 1 3 ayirmasi saglanabilecegi diisiiniilmektedir. Dolayisiyla bu alt
Ulusal materyaller 2 2 temanin ayn1 zamanda egitim siireclerinin etkililigini artirmanin
Konu bazl istasyonlar kurma 1 1 da temelini olusturabilecegi diisiiniilmektedir.
i§birligininjgeni.gletilmesi. . 7 9 Céziim Girisimleri
Toplum tizerindeki etkiyi artirma 2 3
Hedeflenen gruba erisme 2 2 BME'lerin bilim merkezlerinde egitim etkinligini artirmak igin
Imkanlardan yararlanma 2 2 uyguladigi ¢6ziim girisimleri (nsvm=13, /=102) bes ana temay1 ortaya
Etkinlikleri uyarlama 2 2 cikarmustir:  (a) foplum iizerinde etki yaratmak (b) isbirligini
Iinsan kaynaklarinin iyilestirilmesi 5 9 genigletmek (c) siirdiiriilebilirligi saglamak (d) uygulanan etkinlikleri

Egitsel alanlar1 genisletmek icin konu bazli istasyonlarin
olusturulmasmin da gerektigi ifade edilmektedir. BME'ler, ders
amaclariyla ilgisi olmayan sergileme {initelerini gizleyerek ve
Ogretim sirasim gesitlendirerek Ogrencilerin biligsel yiikiinii
azaltmak igin bu istasyonlara ihtiya¢ duyuldugunu séylemistir.
Fiisun sunlar1 séylemistir:

“Farkli deneyler var!” algisi olusturacak sekilde boliimlerde farkli
sergileme birimlerini gosterebiliriz.”

f§birligini genisletmenin, egitim faaliyetlerini uyarlamak,
hedef kitleye erisimi genisletmek, isbirlikcilerin kaynaklarindan
yararlanmak ve toplumsal etkiyi artirmak i¢in gerekli oldugu ifade
edilmistir. BME'ler, toplum tiizerindeki etkilerini en {ist diizeye
¢ikarmak i¢in bilim merkezlerinin sivil toplum kuruluslar,
universiteler, okullar ve 6zel sirketler dahil olmak {izere cesitli
kurumlarla isbirligi yapmas1 gerektigini vurgulamistir. Bu tiir
igbirlikleri, ¢esitli alanlardaki bilim merkezlerine ¢ok sayida
avantaj sunmaktadir. BilMer.06'dan Cengiz sunlar1 kaydetmistir:

“Universiteler, akademik bakis acisinin Gtesine gecemedikleri igin bilim
merkezleri icin yeterli degil. Burada insanlarla ve cocuklarla bir seyler
yapryoruz. Bu nedenle arama kurtarma ekibi, bu iilkedeki Kizilay, okullar,
ozel kurumlar ve ozel sirketler gibi sivil toplum kuruluslariyla
calistyoruz.”

Toplum tizerindeki etkinin artirilmasi ve &grencilere

erisim, igbirliklerinin yayginlastirilmasiyla

gerceklestirilebilmektedir. BME'ler, 0grencilerin bilim
merkezlerine erigiminde kilit karakter olarak ilan edilen
Ogretmenlerle  yakin  igbirliginin = gerekliligini  fazlasiyla

vurgulamiglardir. Cengiz sunlar1 kaydetmistir:

“Buradaki amacimiz 6grencilere erigimi kolaylastirmak ve ilk adum olarak
6gretmenlerin erigmesine ihtiyacumz var. Ogretmenlere ulasamazsak
buraya dgrenci getiremeyiz.”

degerlendirmek ve (e) yapisal kisitlari telafi etmek. Tablo 10'da temalar
ve alt temalar séylenme sikliklariyla birlikte verilmektedir.

Toplum iizerinde etki sahibi olmak ana temalardan biri olarak
ortaya ¢itkmustir. Bilim merkezleri, sosyal medyay1 yeni etkinlikleri
duyurmak ve bilgi yaymak amaciyla ve web siteleri aracilifiyla
sergi tiniteleri hakkinda bilgi paylasmak i¢in kullanmakta
olduklarini ifade etmislerdir. Kader sunlar1 kaydetmistir:

“Calistaylar diizenliyoruz. Ornegin, giines sistemindeki tiim gezegenleri
iceren “Evrenimiz” adli bir sergi birimimiz var. Ancak 6grencinin bunu
glinliik hayatiyla bagdastirip bagdastirmadiin bilmiyoruz. Bu nedenle
atolyede 6grencilere giines saati yaptirtyoruz. Boylece atblyede giines
hareketlerini 6greniyorlar ve sergi iinitesi salonunda giinegin hareketini,
ay ve dinyamn giines etrafinda doniigiinii goriip kavramlar
anlamlandiriyorlar.”

Ayrica igbirliklerinin yaygmlastirilmas: (12 bilim merkezi,
%42 Kadim), bilim merkezlerindeki engellerin asilmasma ve
egitimin etkinliginin artirilmasina yonelik bir diger strateji olarak
belirtilmistir.  Isbirliginin Ogretmenlerin  egitim
siireclerine aktif katiliminin saglandigi deneyimlerle karsilagildig;,
ziyaret¢i taleplerinin karsilanabildigi, kilit paydaslarla giiglii
iligkiler ~ kurulabildigi ve artirilabildigi
kaydedilmigtir. Ik olarak, Ogretmenlerin egitim siireglerine
entegrasyonu isbirliginin genisletilmesinin bir alt temas1 olarak
ortaya ¢tkmistir. Bu, BME'lerin ziyaretlerden 6nce dgretmenlere
bilgilendirici materyaller saglamasini ve zaman izin verdiginde
onlar1 atdlye calismalarina dahil etmesini icermektedir. Eda ve
Kader'in yorumlari sirasiyla asagidaki gibidir:

artmasiyla

insan kaynaginin

“Ogretmenlerin entegrasyonu konusunda bir cahsma yapmak istedik.
Gegen yil 6retmenlere okul grubu olarak bilim merkezini ziyaret etmeden
donce bir belge gonderdik.”

“Daha fazla verim icin 6gretmenleri bilim merkezi ziyaretlerine dahil
edecegiz. Ornegin, atolyeler yaparken 6gretmenleri de aliyoruz ve atilye
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sirastnda yardim istiyoruz. Bize yardim ediyorlar ve atélyeyi bizimle
birlikte yapwyorlar.”

Okul gruplarimin bilim merkezi ziyareti talepleri, bilim merkezi
ziyaret sayist smirlandirilarak ve ek etkinlikler hazirlanarak
karsilanmustir. Feriha sunlar1 soylemistir:

“Simif 6gretment bir bilim merkezi ziyareti icin randevu altyor. Isimlerini
ve telefon numaralarim alyyoruz ve bu randevuyu takip ediyoruz. Bir
grup randevuyu iptal ederse, onu bagka bir talep eden grupla degistirmek
isteriz.”

“Randevular icin sira ciziyoruz ve iki veya ii¢ randevudan fazlasim
almamaya calistyoruz.”

Son olarak BME'ler, kilit temsilcilerle giiclii iliskiler kurmaya
calistiklarin1 ve bu sayede uzun siiren izin alma siireclerinin
oniindeki engeli kaldirmaya calistiklarin1 bildirmistir. Cengiz
sunlar1 séylemistir:

“Resmi protokoller bazen uzun zaman alwyor. Mesela, Tiirkiye'nin bu
sehrine ani bir ziyaretci geldi. Ogrencileri misafirlerle bulugturmamiz
gerektigi icin bir okulu davet etmemiz gerekiyor. Devlet yazismalar: cok
uzun siiriiyor ve izin almak zor. Birlikte calishimz Ogretmenleri
aryoruz. Ogretmenler icin izin almak daha kolay. O 6retmen kisa siirede
izin altp 0Ogrencileri etkinlige getirebilir. Bu siireclerin disinda
oldugumuz icin izin almamiz yaklasik 15 giin siiriiyor ve karsilikl iliski
onemli.”

Il milli egitim miidiirligli ve oOgretmenler gibi kilit
gliclii  iligkiler bilim merkezlerinin
prosediirel ve islevsel (6rnegin, grup
biiyiikliiklerinin ayarlanmasi1 veya ziyaret¢i okul gruplarinin
siirecinin  yiriitilmesi) fayda sagladigi bildirilmistir. Kader
sunlar1 kaydetmistir:

aktorlerle kurmanin,

diizenlemelerine

“Bu sistemin raylara geri donmesi zaman aldi. Bilim merkezi agildiginda
randevular konusunda cok sikinti cektik. Okul grup ziyaretlerinde,
istedikleri zaman gelebildikleri veya grup biiyiikliigii iizerinde
anlagilandan daha biiyiik olabildigi icin sorunlar vardi. Personel sayist
yetersiz oldugu icin aym anda 300 kisiyi Kabul etmek zordu. Ancak il
milli egitimle birlikte ¢alisarak rayina oturmaya baslads.”

Siirdiiriilebilirligin saglanmasina yonelik ¢6ztim g¢alismalari
arasinda  atdlye  calismalar1  hazirlanmasi,  ¢alisanlarin
degistirilebilir roller i¢in egitilmesi, 6grenci iiyelik programi ve
gosterilerin yenilenmesi yer almistir. GOsterilerin yenilenmesi,
ziyaretci sayisini artirmayi amagclayan, gesitli deneysel gosteriler
diizenlemek ve ziyaret eden 6grencilere (bireysel veya grup) farkl
deneyimler sunmaktan olusan bir ¢dziim girisimi olarak ifade
edilmistir. Cengiz sunlar1 kaydetmistir:

“Miifredat veya aciklama bazinda (6grencilerle yaslarina gore veya sergi
iinitelerinin farkli ozelliklerine gore) farkliliklar yaratmaya calistyoruz.”

Uygulanan etkinliklerin =~ degerlendirilmesi (nsm=3, f=11),
BME'lerce engellerin asilmasi ve egitim siireclerinin etkililiginin
¢oziim olarak gosterilmistir. Altyap:
sinirlamalarini telafi etmek i¢in denenen ¢oziimler, egitim alaninin
diizenlenmesi ve grup biiyiikliiklerinin sinirlandirilmas: olarak
belirtilmistir. BME'ler, egitim alanini verimli kullanmak igin
ziyaret eden okul gruplarini yaglarina gore ayirarak grup
biiyiikliiklerini sinirlandirmaktadir. Kader su sézleri sarf etmistir:

arttirilmasi  igin  bir

“llkokul gruplaryla anaokulu 6grencilerini ayn: anda almamaya
calistyoruz. Hepsinin ziyaret etmek icin farkly giinleri var ve anaokulu
ogrencileri korumasiz oldugu icin sorunlar olabilir.”

Tablo 10.
Egitsel siireclerin etkililigini artirmak icin yapilan ¢oziim girisimleri
Bilim  Sdylem
Tema ve Alt Temalar merkezi siklig1
sayi1si (f)
Toplum iizerinde etki sahibi olma 13 21
Sosyal medya kullanma 13 17
Web sitesi kullanma 4 4
Isbirliginin genisletilmesi 12 42
Ogretmenleri egitsel siireglere entegre 8 17
etme
Yiiklii talepleri karsilama 6 10
Gigli iligkiler kurma 4 8
Insan kaynaklarini artirma 4 5
OzelliKler {izerine ayricalik saglama 2 2
Siirdiiriilebilirligi saglama 9 21
Calistay hazirlama 4 5
Calisanlar: degisebilir roller i¢in egitme 4 5
Ogrenci iiyelik programi 3 8
Gosterileri yenileme 3 3
Uygulanan etkinliklerin degerlendirilmesi 3 11
Yapisal kisitlarin telafi edilmesi 3 7
Egitsel alanlar1 diizenleme 3 3
Grup genisligini sinirlama 2 4

Egitim mekanlarmn  diizenlenmesi  (nsm=3, f=3) bilim
merkezleri biinyesinde bir ¢6ziim girisimi olarak belirtilmistir.
Bilim merkezlerinin kisitlh mali biitgesine ragmen, kurulan
igbirlikleri ve saglanan desteklerle ek bina ve mobil alanlar insa

edilebilmistir. Eda, sunlar1 kaydetmistir:

“Onceki donemlerde zorluklar yagadik. 30 kisilik bir grupta her cocuk on

planda olmak ve digerlerinden 6nce gormek ister. Bu sorunu ¢ozdiik.
Yerlere cikartmalar hazirladik ve dgrencileri “Simdi cemberden
ctkiyoruz.” diye uyartyoruz. Cemberin disinda duruyorlar ve hepsi
iletisimi kaybetmeden gozlemleyebiliyorlar.”

TARTISMA, SONUC ve ONERILER

Bu aragtirmanin temel amaci, bilim merkezleri tarafindan
kullanilan egitimsel ve organizasyonel uygulamalar1 incelemek ve
bilim merkezi egitmenlerinin bakis acilarini temel alan dgretim
tasarimi hususlar1 6nermekti. Bu amact gergeklestirebilmek igin
calismada Tiirkiye’de yer alan 13 farkli bilim merkezini temsil
eden 20 bilim merkezi egitmeninden veri toplandi. Bu ¢alismanin
bulgularinin,

uygulamalarmin

bilim  merkezlerinin = &gretim  tasarimi
konusunda ilgili

bilgilendirme potansiyeline sahip oldugu soylenebilmektedir.

iyilestirilmesi taraflar

Bilim merkezi egitmenleriyle yapilan goriismelerden elde
edilen temel bulgulardan biri, diger bilim merkezlerindeki
etkinliklere veya kisisel deneyimlere giivenmek yerine, igerik
analizinin temeli olarak okul miifredatin1 kullanmaya vurgu
yapmalaridir. Buna karsilik, Bamberger ve Tal (2007) tarafindan
yapilan onceki arastirmalar, bilim merkezi personelinin ve okul
Ogretmenlerinin edinilen  Dbilgileri
miifredatla siklikla iligkilendirmediklerini ortaya c¢ikarmigtir.

bilim  merkezlerinden
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Ancak bu c¢alismada bilim merkezi egitmenleri, miifredattaki
mevcut ogrenme hedeflerini inceleyerek okul miifredatindaki
kavramlar sergi {initeleriyle yakindan uyumlu hale getirdiklerini
belirtmiglerdir. Bu bulgu Tiirkiye'deki bilim merkezlerinin
okullarla igbirligi olanaklarmna sahip olma politikasiyla ilgili
olabilir. Tiirkiye'de bilim merkezleri kapsaminda yapilan
calismalar, cesitli egitim alanlarindaki Ogretmenlerin bilim
merkezi egitmenleri ile igbirligi icerisinde ¢alismasmin miimkiin
oldugunu gostermektedir (Kanl1 vd., 2019; Késeoglu vd., 2020).
Bununla birlikte smif i¢i ve smif disi ortamlarda ilgili kavramsal
ogrenmeyi desteklemek i¢in miifredata dayal: etkinlik dnerilerine
de ihtiya¢ duyuldugu goriilmektedir. Son yillarda yapilan
¢alismalarda bilim merkezi gezileri miifredata eklense de bu
calismada da goriildiigii gibi bircok bilim merkezinde uygulanan,
ogrencilerin kesfetme siirecinde kullanilacak 6gretim stratejileri,
¢alisma notlar1 ve soru setleri kavramsal anlamay gelistirebilecegi
i¢in egitim siireglerine dahil edilebilir.

Ayni zamanda bilim merkezlerindeki egitimciler arasinda
siklikla dile getirilen bir beklenti de 6gretmenlerin bu merkezlerin
faaliyetlerinde yer alabilmesi yoniindedir. Bu konu bilim merkezi
egitmenleri arasindaki gesitli bakis agilarimi ortaya ¢ikarmaktadir.
Baz1 bilim merkezi egitmenleri, 6gretmenleri siirece dahil etmenin
gerekli bir unsur olmadigim ileri siirerken, 6grencilere sorulan
sorulara cevap vermeye hazir olmalar1 nedeniyle rehberlik
siirecine zarar verebilecegine ve bilim merkezi egitmenlerinin
bilgiyi yaymadaki etkili roliine vurgu yapmaktadir. Bu durumun
tersine, dgretmenlerin siirecte yer almasi gerektigini savunan
bilim merkezi egitmenleri, 6gretmenlerin smuf ici etkinlik ve 6n
bilgilerle bilim  merkezi
egitmenlerinin bilgi aktarimlarmmi kolaylastiracag1 yonde fikir
beyan etmektedir. Bununla birlikte, bilimsel sdéylem bu tiir

ogrencileri  yodnlendirmelerinin

senaryolarda kapsamli, isbirligine dayali bir planlama siirecinin
gerekliliginin altim1 ¢izmektedir (Palmer, 2002; Tran, 2007).
Ogretmenlerin ve bilim merkezi egitmenlerinin ilgili rollerinin
tanimlanmasi, etkili isbirliginin tesvik edilmesi agisindan iimit
vericidir. Ancak bu beklenti genellikle karsilikli anlasma
eksikligiyle baglantilidir. Bu konunun ele alinmasi, yalnizca bilim
merkezlerinin  egitim  siireglerini gelistirmekle
kalmayacak, ayni zamanda insan kaynaklar1 engellerinin
asilmasina da yardimci olabilecektir. Arastirmalar 6gretmenlerin
ogrenci-6gretmen-bilim adami ortaklig1 programlarinda aract rol
oynadigin gostermistir (Houseal vd., 2014). Benzer sekilde Tal ve
Steiner (2006) Ogretmenlerin, &gretmen-bilim merkezi ortaklik
programmin bir parcasi olarak bilim merkezi etkinliklerinin
planlanmasina dahil olduklarinda daha kaliteli egitim etkinlikleri
gozlemlediklerini raporlamiglardir. Bunun yani sira, son
aragtirmalar Ogretmenlerin beklenen ve gercek bilim merkezi
faaliyetleri arasinda bir bogluk oldugunu bildirmektedir
(Karademir ve digerleri, 2021). Bu nedenle, okul &gretmenleri ve
bilim merkezleri arasinda yiiksek diizeyde isbirliginin tesvik
edilmesi, insan kaynaklar1 engellerini telafi edebilir ve daha iyi bir
kavramsal tesvik eden materyal
secilmesine yonelik sistematik bir yaklasim saglayabilir. Ayrica
calismalarda gesitli branglardaki etkinliklerin bilim merkezlerine
entegrasyonu konusunda destekleyici bulgulara da ulagilmakta
(Oner ve Oztiirk, 2019) ve alan uzmanlarinin sosyal bilimler gibi
alanlarda farkli paydaslarla isbirligi

dogrudan

anlayis1 ve yontemlerin

yaparak ¢alistaylar

diizenlemesinin 6nemi vurgulanmaktadir (Oner ve FErarslan,
2023).

Ayrica giincellenen fen egitimi programi dogrultusunda
bilim merkezlerinde gerceklestirilen 6grenme etkinliklerinin
Ogrencilerde akademik basar1 ve motivasyon agisindan okul
ortamina gore daha yiiksek Ogrenme g¢iktilar1 sagladigi, bu
durumun akademik basarida énemli bir artisa isaret ettigi tespit
edilmistir (C1grik ve Ozkan, 2016). Bilim merkezlerinin Ogrencilere
ogrendiklerini okul disinda etkili bir sekilde uygulama firsati
sagladigini, pekistirerek  bilgi aktarimin
kolaylastirdig1 oOne siiriilmektedir. Bagka bir deyisle bilim

bu deneyimleri

merkezlerinin motivasyonu artirma ve Dbilimsel iletisim
becerilerini gelistirmedeki rolii 6n plana c¢karilirken etkili
ogrenme  deneyimlerini  destekleyecek  sekilde  egitim

programlarina entegre edilmesinin 6nemi vurgulanmaktadir
(Kumlu ve Oner, 2023).

Dikkate deger bir bagka bulgu, bilim merkezi
egitmenlerinin  egitim faaliyetlerini adapte etmek igin
egitilmeleriyle ilgilidir. Pedagojik egitimin ©6nemi, &nceki

aragtirmalarda da vurgulanmustir; ¢linkii egitim fakiiltelerinden
mezun olanlar, kapsamli pedagojik hazirliklar1 sayesinde
daha yiiksek Ozyeterlik diizeylerine ulasma
egilimindedirler (Pekin ve Bozdogan, 2021). Ancak 6gretmenlerin
egitim diizeylerinin, 6z yeterlilik seviyelerini anlamli derecede
etkilemedigi de bulunmustur. Bu calismanin bulgularma gore,
bilim merkezi egitmenleri, gerekli yurt i¢i ve yurt dis1 egitimleri
aldiklarin1  ve  pedagojik
akademisyen ve Ogretmenlerle

genellikle

gereksinimler  dogrultusunda
igbirligi yaptiklarmni ifade
etmislerdir. Bununla birlikte, degisen rollere uyum saglamak ve
her egitim ile organizasyon faaliyetine katilmak zorlayici
olabilmektedir. Asir1 is yiikii ile bas etmeye calismak, egitmenlerin
0z yeterliliklerinin diisiik oldugu algisina neden olabilir. Bilim
merkezi egitmenlerinin 6zyeterliklerine iliskin algilarin gercek mi
yoksa bir yanilsama m1 oldugunu belirlemek i¢in gelecekte daha
fazla arastirma yapilmaya ihtiya¢ duyulmaktadir.

Ayrica bilim merkezi egitmenleri, 6gretim tasarimu
konularmin uygulama asamasinda bilim merkezlerinde {istbilis
odakli degerlendirmelerin bulunmadigindan da bahsetmislerdir.
Bu durum 6lgme ve degerlendirme protokollerinin eksikliginden
kaynaklanabilir. Arastirmalar iistbilis ile kavramsal degisim
arasinda pozitif bir iliski oldugunu gostermistir (Carr, 2010;
Smortchkova ve Shea, 2020). Bu nedenle, bilim merkezlerine
yapilan ziyaretler sirasinda {istbilisi vurgulayan etkinliklerin
entegre edilmesi, kavramsal anlayisin gelistirilmesinde umut
verici bir yaklasim saglayabilir. Oz ve Sahin (2015) arastirma ve
sorgulamaya dayali
ogrencilerin akademik bagarisinin, mevcut miifredata gore islenen
derslerdeki Ogrencilerin akademik basarisindan daha yiiksek
oldugunu tespit etmistir. Ayrica (2018),
merkezlerinde deney setleriyle fen dersi veren 6grencilerin meta-
diistinme becerileri 6l¢iimiiniin kontrol grubuna gore daha yiiksek
oldugunu tespit etmistir. Bu ve buna benzer c¢alismalara
bakildiginda; bilim merkezleri 6grencilerin farkli konu alanlarinda
kavramsal anlayis kazanmalarina olanak saglayan bir ortam
olarak goriilmektedir. Bu calismada bilim merkezi egitmenlerinin
uistbiligsel siireglere iliskin sdylemleri oOzellikle serbest kesif

bilim merkezi etkinliklerine katilan

Zengin bilim
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siiresine  gore kodlanmistir.  Bulgular, bilim merkezi
soylemlerinden hareketle bilim merkezindeki sergileme

mekanizmalarinin  6grencileri 6grenmelerini izlemeye tesvik
edebileceginin gostermektedir. Bu  gibi
iistbiligsel siirecleri destekleyen etkinliklerin tasarlanmasinda,
ayrica, 0grencilerin izleme davraniglar: tesvik edilebilir.

sOylenebilecegini

Son olarak, bilim merkezi egitmenleri hem egitim
uygulamalar1 hem de organizasyonel uygulamalar i¢in yogun bir
sekilde isbirligi temasina odaklanmaktadir. Bunun sebeplerinden
biri sosyal etkinin arttirilmasi ve 6gretmen, veli, 6grenci ve okul
gruplarinin bir arada organize edilmesi, ayn1 zamanda yerel ve
kiiresel ~paydaslardan da faaliyetlerinde
faydalamilmasi olarak goriilebilir. Bu faydanin yani
siirdiiriilebilir kalkinma hedeflerinin de dogrudan ve dolayl

bilim merkezi
sira

olarak dikkate alindigi soylenebilir. Goz ve Giineroéz (2023),
stirdiiriilebilir kalkinmada ¢evrenin desteklenmesinde miizelerin
onemli bir yere sahip oldugunu vurgulamakta ve Tiirkiye'de
miizelerin ve miizeciligin kirsal kalkinmayi destekledigini ileri
stirmektedir. Bu c¢alismada bilim merkezlerine ve miizelere
baktigimizda; bilim merkezi egitmenlerinin gesitli isbirligi
faaliyetleri ve veli, okul ve 6gretmenleri dikkate alan bir egitim
yaklasimi sayesinde nitelikli insan giicii yetistirme hedeflerine
dogrudan katki saglayabilecegi goriilmektedir. Ayrica Sivrikaya
ve Glinerdz (2022), bilim miizelerinde paradigma degisimine
iliskin yaptiklar1 arastirmada; bilim miizelerinin toplumun
ingasinda 6nemli bir yere sahip oldugunu vurgulamislar ve bu
miizelerin faaliyet raporlarinin paylasilmasinin 6nemine dikkat
¢ekmislerdir. Bu c¢alismada bilim merkezi egitmenlerinin
diizenledikleri c¢alistay, konferans, egitim etkinlikleri ve gezi
programlarini web sayfalarinda duyurabildikleri goriilmiis ancak
faaliyet raporlarmin paylasilmas: konusunda herhangi bir sdylem
bulunamamustir.

Kisaca bilim merkezi egitmenlerinin soylemleri, egitim
faaliyetlerinin Ogretim tasarimi modeline gore yiirtitildiginii
gostermektedir. Agik bir ifade olmasa da bilim merkezi
egitmenleri igerigi, 0greneni ve ortami analiz ettikten sonra
tasarim siirecine ge¢mekte ve ardindan etkinlikleri gelistirip
uygulamaktadir. Uyguladiklar: etkinlikleri 6grencilerin sozlii ve
sozsiiz ifadelerinden aldiklari doniitlerle degerlendirmekte ve
dongiisel 6gretim tasarimi siirecini siirdiirmektedirler. Ancak bu
ogretim etkinliklerinin planlanmasinda is giictiniin yetersizligi, is
yukiintin cesitliligi ve maddi zorluklar gibi engellerin oldugu
tespit edilmistir. Dolayisiyla bu calismada egitim faaliyetlerinin
daha etkili planlanmas: ve siirdiiriilebilmesi icin organizasyonel
ve egitsel uygulamalar1 igeren 6gretim tasarimi Onerileri dnemli
goriilmektedir.

Egitimsel ve Organizasyonel Uygulamalardan Esinlenilen Etkili
Egitim Faaliyetlerinin Tasarlanmasina iliskin Hususlar

Bilim merkezi ortamlarindaki 6gretim tasariminin etkililigi, insan
kaynaklari, egitim alan1 ve okullar ve diger kuruluslarla
ortakliklar1 kapsayan organizasyonel ve egitimsel uygulamalara
dayanir. Bu nitel calisma, okul ziyaretleri sirasinda rehberlik
saglamanin ve uyarlanabilir teknolojilerin uygulanmasinin,
yalnizca rehberli turlar sirasinda degil ayni zamanda serbest kesif
doénemlerinde de bu tiir okul dis1 ortamlarin egitimsel etkililigini

arttirmada temel faktorler oldugunu bilim merkezi egitmenlerinin
sOylemlerinden yola c¢ikarak raporlamistir. Arastirmadan elde
edilen bulgulara dayanarak bilim merkezlerinde egitim
uygulamalarin1  dogrudan etkileyen politika yapicilara ve
uygulayicilara yonelik bir dizi 6neri sunulmaktadir. Bu tavsiyeler
bes ayr1 kategoride diizenlenmistir: saglanmasi,
sorumluluklarin  dagitilmasi, kaynaklarin arttirilmasi,
isbirlik¢i ¢abalarin tesvik edilmesi ve 6zerkligin tesvik edilmesi

(Gorsel 3). Bu onerilerin muhataplar1 fen bilgisi 6gretmenleri,

kalitenin
mali

bilim merkezi egitmenleri, arastirmacilar, 6gretim tasarimcilar1 ve
politika yapicilar gibi gesitli paydaslar1 kapsamaktadir. Politika
yapicilarla etkilesime ge¢menin Oneminin bilincinde olarak,
oneriler hem politika yapicilarin hem de uygulayiclarin
ihtiyaglarni karsilayacak sekilde sekilde
sunulmustur.
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Gorsel 3. Politika yapict ve uygulayicilar icin oneriler

Malzemeler ve igerik icin kalite standartlarinin
saglanmasi Snemli bir politika hususu olarak goriinmektedir.
Bilim merkezleri, sergi birimlerinin diizenlenmesi ve bunlarin
miifredat igerigiyle potansiyel uyumu konusunda degerli bilgiler
sunarken, islevsel ve yapisal kalitelerinin ve egitim hedefleriyle
uyumlarinin = saglanmasinda devam eden zorluklar vardir
(Giannakoudaki ve Stavrou, 2022). Ek olarak, bilim merkezi
egitmenlerinin bakis agisindan, fen miifredat: konulariyla ilgili
Ogretim materyallerinin eksikligi, 6gretmenlere yonelik rehberlik
konusunda algilanan yetersizlik ve bilim merkezi egitmenlerinin
ziyaret gruplari ogretim etkinlikleri hazirlama
konusunda sinirhi kaynaklar ve zaman gibi sorunlar énemli bir
sorun teskil etmektedir. Bu zorluklarin iistesinden gelmek ve
kalite standartlarmni gelistirmek icin asagidaki Oneriler dikkate
alinabilir:

icin  Ozel

Politika yapicilara, 6gretmenler, bilim merkezi egitmenleri,
ogrenciler, arastirmacilar ve 6gretim tasarimcilari dahil olmak
iizere bilim merkezi ziyaretlerinde yer alan kilit paydaslar
arasinda ana temsilcilerin rollerinin dagitilmasi1 onerilebilir.
Bulgular, her bir paydasin farkli ancak birbiriyle baglantili rollere
sahip oldugunu gostermektedir. Ancak her bilim merkezinin
temel amaci ile uyumlu 6grenme hedeflerine etkili bir sekilde
ulasmak icin her kritik paydasa belirli roller atamak gerekli olabilir
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(Palmer, 2022). Bu rol dagilimi, bilim merkezi ziyaretleriyle ilgili
beklentiler konusunda paydaslar arasinda karsilikli anlayis:
kolaylastirabilir. Baslangicta, ziyaretin siiresi, gerekli beceriler,
kullanilacak yontemler vb. konular ile ilgili rollerin acikliga
kavusturulmasi, paydaslara baglamla ilgili, icerikle ilgili ve kisiyle
ilgili faktorlerle ilgili uygun bilgiler saglayabilir. Bu da her bir
paydasin tizerindeki yiikii hafifletebilir ve sonug olarak bilim
merkezi ziyaretlerinde insan kaynagi kisitlilig1 sorununu ¢ozebilir.
Esnek roller icin secenekler sunmak ve paydaslar1 ziyaret dncesi,
sirasinda ve ziyaret sonrasi deneyimlerle ilgili karar alma
siireglerine dahil etmek, her paydasin karar alma siirecine dahil
edilmesini saglamak icin gegerli alternatifler olarak hizmet
edebilir.

Bilim merkezlerinin ihtiyaglar1
bulundurularak biitcenin mali agidan kisitli kalmamasi igin
genisletilmesi politika yapicilar icin bir oneri olabilir. Pek gok
bilim merkezi, 6zellikle sergi tinitelerinin yenilenmesi, laboratuvar
kurulmasi, 6grenci erisiminin artirilmasi, insan kaynaklarinin
genisletilmesi gibi calismalarda biitcelerini artirma konusunda
zorluklarla karsilasiyor. Sonug olarak, hedeflenen eylemler ve
reklamlar yoluyla melek yatirnmcilarin ilgisini ¢ekmek gibi
alternatif yollarin aranmasi énerilen bir ¢6ziimdiir. Buna karsilik,
Avrupa ve yerel bilim merkezleri aglariyla projelere katilmak,
mali kaynaklarini genisletebilir ve bilim merkezi egitmenleri,
arastirmacilar, vatandaslar ve okullar arasinda disiplinler arasi
igbirligini tesvik edebilir. Ayrica bu projeler goniillii girisimler
yoluyla uluslararasi hibeler de alabilir. Dolayisiyla bu stratejilerin
benimsenmesi hem bilim merkezleri hem de okullar i¢in finansal
engellerin asilmasinda faydali olabilir.

g0z oniinde

Okullar, topluluklar ve bilim merkezleri arasinda baglant:
igbirligini
kesfedebilecegi bir

kurmak igin genisletmek, politika yapicilarin
Baslangigta,
egitmenleri vatandaglari, ogretmenleri, 6grencileri ve okullar
isbirlik¢i faaliyetlere dahil etmeyi amagclayan calistaylara ev
sahipligi yapabilir. Ayrica, 0Ogretim
arastirmacilarin bu ¢alistaylarin  planlanmasi ve yiiriitiilmesi

Oneridir. bilim merkezi

tasarimalarinin ~ ve

siirecine dahil edilmesi ¢ok 6nemlidir. Kilit paydaslarla isbirligi
iginde calistaylar gelistirmek ve onlar1 bir araya getirmek i¢in hem
¢evrimici hem de yiiz yiize toplantilar diizemlemek 6nemlidir.
Politika yapicilarin destegiyle, sadece yillik olarak calismalarin
sergilemek degil, ayn1 zamanda bu toplantilar sirasinda kilit
paydaslar arasindaki igbirligini gelistirmek de faydali olacaktir.
Ayrica aragtirmacilar galistay oncesinde, sirasinda ve sonrasinda
etkililik ¢alismalar1 yapmaya davet edilebilir. Bilim merkezleri
bilinyesinde 6l¢gme ve degerlendirme faaliyetleri konusunda egitim
boliimlerindeki 6gretim elemanlarina destek saglanmasi biiyiik
onem tagimaktadir. Ogretim elemanlariyla igbirliginin artirilmasi,
lisansiistii diizeydeki ogrencilerin olgme ve degerlendirme
gorevleri sirasinda goniillii yardim sunmaya yénlendirilmesini de
gerektirebilir. Igerigin agikga paylasildigi halka agik etkinlikler
igbirligini daha da gelistirebilir. Bu etkinliklerin igeriginin diger
bilim merkezlerine, okullara ve 6gretmenlere yayginlastirilmasi ve
etkinlik sonrasi bilim merkezi egitmenleri de dahil olmak iizere
cesitli paydaslarla degerlendirmelerin yapilmasi: 6nemlidir. Ancak
goriismelerde yer almayan diger bilim merkezlerinin de 6gretmen
toplulugu olusturma faaliyetlerini siirdiirmekte zorlandiklar:

belirtilmisgtir. Bununla birlikte, bagarili modellerin
deneyimlerinden yararlanarak bilim merkezleri ve 6gretmenler
arasindaki isbirligini kolaylastirmak icin bir 6gretmen toplulugu
gerekli goriilmektedir. Ek olarak, 6gretmenlerin bu topluluk
icindeki mesleki desteklemek,
komitelerine liderlik etme ve her okuldan bilim merkezi 6grenci
temsilcileri se¢me konusunda gliclendirebilir ve okullar ile bilim

merkezleri arasindaki baglar1 daha da giiglendirebilir.

gelisimini onlar1  &grenci

Politika yapicilara yonelik son oneri, bilim merkezlerinde
insan kaynag eksikligini azaltmak i¢in 6zerkligin tesvik edilmesi
olabilir. Tlk olarak, sanal veya yiiz yiize calisma gruplari
olusturmak isbirligini tesvik edebilir ve mevcut personel
eksikliginin giderilmesine yardimc: olabilir. Bu ¢alisma gruplar:
araciligryla bilim merkezi ortamina alisan bireyler, merkezlerdeki
egitim ve organizasyon siireclerine destek olabilecektir. Tkinci
olarak, bilim merkezi egitmenleri personel ihtiyacini karsilamak
igcin tiniversitelerden, diger
kuruluslarindan goniilliilerin yardimini alabilirler. Ek olarak,
farkli iilkelerde ortaya c¢ikan sosyal girisimcilik ekosistemiyle
isbirligi, kirsal bolgelerdeki Ogrencilere ulasmaya yardimc
olabilir. Her bilim merkezi, goniilliileriyle birlikte mobil bir bilim
merkezi kurarak kirsal bolgelerdeki gocuklara ve dgretmenlere
ulasma genigletebilir. Egitimde
girisimcilerle ortaklik kurarak cesitli alanlardaki her seviyedeki
O0grenci ve Ogretmenlere ulasabilmislerdir. Bu arastirmanin
bulgular1 ve Onerileri goz oniine alindiginda, sanal bir bilim
merkezi biinyesinde bir sistem araytiizii kurulmasinin gerekliligi
ortaya ¢ikmaktadir. Bu arayiiz isbirlik¢i ¢abalar1 kolaylastirmals,
egitimciler ile bilim merkezi personeli arasindaki etkilesimi
kolaylastirmali ve gesitli konularda etkili iletisimi saglamak igin
bir altyap1 olusturmalidir. Bu, belirli kavramlar1 mantiksal olarak

okullardan ve sivil  toplum

imkanini mevcut sosyal

ele alacak sergi birimlerinin diizenlenmesini ve agciklayic
etkinlikler veya atdlye ¢alismalar1 saglanmasini igerir. Bu sistem
arayiiziinin basarili bir sekilde uygulanmasi, etkili bir 6gretim
tasarimi siirecinin stratejik olarak konuslandirilmasina bagh
olarak goriilmektedir.

Katki Oran1 Beyani: Bu ¢alisma ikinci yazarin damismanliginda
birinci yazar tarafindan hazirlanan doktora tez calismasindan
uretilmigtir.

Etik Komite Onay1: Orta Dogu Teknik Universitesi Insan Etik
Kurulu 05.05.2017 karar tarihi ve 2017-EGT-061 protokol numarast
ile bu ¢alismaya etik izni vermistir.

Catisma Beyani: Yazarlar herhangi bir ¢ikar catismasi beyan
etmemiglerdir.
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