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ABSTRACT

A STUDY ON PROFESSIONAL DEVELOPMENT TOWARD SCIENCE
CENTERS: CHANGE IN SCIENCE TEACHERS’ AWARENESS ABOUT
SCIENCE CENTERS AND WAYS OF CONDUCTING SCIENCE CENTER
VISITS

Tahancalio, Semra
Ph.D., Department of Elementary Education
Supervisor : Prof. Dr. Jale Cakiroglu
Co-Supervisor : Prof. Dr. Fitnat Koseoglu

July 2019, 260 pages

The main aim of the current study was to reveal how the professional development
(PD) program developed by “BILMER Project: A Teacher and Explainer
Professional Development Model to Increase the Effectiveness of Science Centers
(SCs) in Science and Society Communication and Science Education” influences
science teachers’ awareness about SCs and their way of conducting a SC visit.
Science teachers’ way of conducting SC visit was examined in two dimensions: (1)
changes in their strategies for conducting SC visit through the lenses of the researcher
and (2) characteristics of PD program influencing their instructional planning
regarding SC visit through the lenses of the science teachers. The design of this study
was case study. Participants were selected purposefully through typical sampling
approach. Data were collected through semi-structured interviews, observations and
instructional plan. Both descriptive and content analysis were used to analyze the
collected data. The results of the study revealed that introduction of SCs both through
explainers’ presentations and field trips to some of them, providing communication

with explainers and presenting tabletop versions of some of exhibits during the PD



program contributed to teachers’ awareness about SCs and their resources. Moreover,
it was found that teachers’ strategies for conducting SC visit has diversified in an
extended manner after participating in the PD program. The results also suggested
that there were seven different characteristics of the PD program influencing
teachers’ instructional planning regarding SC visit, which were curriculum
connection, exchange of ideas, instructional plan, teaching techniques and methods,

tabletop exhibits and emphasis on communication.

Keywords: informal setting, science center, professional development, science

teacher, field trip
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BILIM MERKEZLERINE YONELIK MESLEKI GELISiM UZERINE BIR
CALISMA: FEN OGRETMENLERININ BiLiM MERKEZLERI HAKKINDAKI
FARKINDALIKLARINDAKI VE BILIM MERKEZLERINE GEZI
DUZENLEME YOLLARINDAKI DEGISIM

Tahancalio, Semra
Doktora, Tlkdgretim Boliimii
Tez Yoneticisi : Prof. Dr. Jale Cakiroglu
Ortak Tez Yoneticisi : Prof. Dr. Fitnat Késeoglu

Temmuz 2019, 260 sayfa

Bu ¢aligmanin temel amaci; “BILMER Projesi: Bilim Merkezlerinin Bilim-Toplum
lletisiminde ve Bilim Egitiminde Etkinligini Arttirmaya Yonelik Bir Ogretmen ve
Egitmen Mesleki Gelisim Modeli” tarafindan gelistirilen mesleki gelisim
programmin  fen bilimleri  6gretmenlerinin  bilim  merkezleri hakkindaki
farkindaliklarimi ve bilim merkezine gezi diizenleme yollarini nasil etkiledigini ortaya
koymaktir. Fen bilimleri 6gretmenlerinin bilim merkezine gezi diizenleme yollari iki
boyutta incelenmistir: (1) arastirmacinin goziinden 6gretmenlerin bilim merkezi
ziyaretini gergeklestirmedeki stratejilerindeki degisiklik, (2) 6gretmenlerin goziinden
bilim merkezi ziyareti ile ilgili 6gretim planlamasini etkileyen mesleki gelisim
programinin 6zellikleridir. Bu ¢alismanin tasarimi durum g¢aligmasidir. Katilimeilar
tipik ornekleme yaklagimiyla arastirmanin amacina yonelik secilmistir. Veriler yari
yapilandirilmig goériismeler, gozlem ve Ogretim plam ile toplanmistir. Toplanan
verileri analiz etmek i¢in hem betimsel hem de igerik analizi kullanilmistir.
Arastirmanin sonuglari, mesleki gelisim programinda (1) bilim merkezlerinin hem

egitmenlerin sunumlari, hem de bazi bilim merkezlerine diizenlenen gezi yoluyla

Vi



tanitilmasinin, (2) bilim merkezi egitmenleri ile iletisimin saglanmasinin ve (3) bazi
sergilerin masa {istii versiyonlarinin sunulmasinin 6gretmenlerin bilim merkezleri ve
kaynaklar1 hakkindaki farkindaliklarima katkida bulundugunu ortaya koymustur.
Bununla birlikte, 6gretmenlerin bilim merkezi ziyaretini gergeklestirken kullandiklari
stratejilerinin mesleki gelisim programina katildiktan sonra genis bir sekilde
cesitlendigi goriilmiistiir. Ayrica, mesleki gelisim programinin 6gretmenlerin bilim
merkezi ziyareti ile ilgili 6gretim planlamasini etkileyen, miifredat baglantisi, fikir
aligverisi, 6gretim plani, 6gretim teknikleri ve yontemleri, masa {istii sergiler ve

iletisime vurgu gibi yedi farkli 6zelliginin oldugu bulunmustur.

Anahtar Kelimeler: okul dis1 6grenme ortamlari, bilim merkezi, mesleki gelisim,

fen bilimleri 6gretmeni, sinif gezisi
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CHAPTER 1

INTRODUCTION

In many developed countries, science education is seen to have a big trouble
regarding the decline in the number of the students who choose to study science as
career and at higher school level (Braund & Reiss, 2006b). In Turkey, Bozdogan and
Yalcin (2005) revealed that with increasing grade level (sixth to eight grade), there
was a decrease in attitudes of students towards physics topic in the elementary science
course. Similarly, university entrance exam results conducted by Measuring,
Selection and Placement Centre (OSYM) between 2000 and 2014 showed that there
is a decrease in percentages (from 85,63% to 38,23%) of the students who prefer
STEM areas -science, technology, engineering and mathematics- (Akgiindiiz,
Aydeniz, Cakmake1, Cavas, Corlu, Oner, & Ozdemir, 2015). The reason behind
might be that current school science is generally boring, outdated and designed to
only educate future scientists who constitute the minority of students (Braund &
Reiss, 2006b); and science subjects are abstract and not related to everyday life (Lagin
Simsek, 2011). However, the goal of the science education should not be only to raise
more scientists; it should be to raise a new generation of citizens who have scientific
literacy and reasoning to comprehend new information acquired through the rapid
improvements in science and technology in the twenty first century (Bozdogan &
Yalgin, 2009; Braund & Reiss, 2006b; Coombs, 1985). In this context, formal school
settings can be supported by informal settings like science centers (Salmi, 2004)
because these settings give students opportunity to examine scientific and
technological developments (Quin, 1990) and engage in scientific reasoning using
scientific language and tools (Fenichel & Schweingruber, 2010). Thus, it is
reasonable to assert that informal science experiences might be used to advance
students’ science learning and in turn, their scientific literacy. Regarding the
importance of informal learning context, Ellenbogen and Stevens (2005) revealed the

following example approach: “eight to nine percent of a childhood is a great deal of



time for one single activity such as schooling... It is worth adding that in a life of
seventy-five years, barely two percent of a person’s time will have been spent in
schooling. Other educational influences, such as home, community, media, and
society must be considered in a complete survey of a person’s learning experiences.
Here in lies the importance of learning outside of school” (p.5). Moreover,
Ellenbogen and Stevens (2005) reported that some children who are not successful in
a formal environment like school may learn more effectively in informal settings.
Therefore, science studies in the classroom might be complemented, supplemented,
deepened, and enhanced by informal science education, as stated by National Science
Teachers Association (NSTA, 1998). Thus, it is reasonable to put forward that
schools and museums necessitate each other to create harmonious learning context
which is crucial for activating and maintaining engagement with science (Jolly,
Campbell, & Perlman, 2004).

Although it is an efficacious strategy to integrate informal education into the teaching
process, especially in science education, to improve classroom curriculum and formal
education work (Duran, Ballone-Duran, & Haney, 2010), school trips to science
centers and museums are not organized in such a way to enhance learning (DeWitt &
Osborne, 2007). This may be because of what Behrendt and Franklin (2014) claimed
that preservice teachers are not educated in science teacher education programs about
how to plan and organize a field trip. According to the researchers, if teachers learn
how to conduct a successful field trip, they can make their students develop interest
in science, which may ultimately result in enhanced learning and scientific literacy.
Similar to Behrendt and Franklin’s (2014) claim, Tasdemir, Kartal and Ozdemir
(2014) stated that preservice teachers may graduate without being aware of the
opportunities of science centers. Separately, Kisiel (2006) denoted that teachers may
not be accustomed to the strategies to integrate classroom content with museum visit.
Besides, although many teachers aware of the benefit of the pre-visit preparation and
post-visit activities to support students’ affective and cognitive gain, they do not
utilize from such kind of strategies reporting time constraints and the lack of adequate
overlap between school trip and curriculum as their reasons (DeWitt & Osborne,

2007). Likewise, field trips have become rare because of the limited available time



and funding, most importantly school systems’ emphasis on standardized testing
(Behrendt & Franklin, 2014; Duran, Ballone-Duran, & Haney, 2010).
Correspondingly, Braund and Reiss (2006b) claimed that educators are likely to
ignore the significant impact of out-of-school experiences on knowledge and
understanding, beliefs, attitudes and motivation of students since they do not regard
the time spent outside of schooling. In addition to these potential barriers behind the
underutilization of informal learning settings like science centers by school groups,
it seems reasonable to question that what if teachers were unaware about science
centers and their resources? They may not prefer conducting field trip to science
centers since they do not have detailed knowledge about them. From this point of
view, it could be better to raise teachers’ awareness about science centers and their

resources.

Moreover, teachers still asked themselves following kind of questions about school
visits to informal institutions: “What is the pay-off in terms of my pupils’ knowledge
and understanding of science?” (Braund & Reiss, 2006a, p.1377). As stated by
Rennie and McClafferty (1996, as cited in Braund & Reiss, 2006b, p.220), “the key
question is not: do people learn science from a visit to a science centre? But, do
science centres help people to develop a more positive relationship with science?”
(p.83). At this point, teachers play important role in activating and attracting students’
interest and helping them to make connection between their prior knowledge and
science center content since the linkage to formal school do not develop inherently
during a visit to museum (Cox-Petersen & Pfaffinger, 1998). However, these kinds
of activities have some requirements for teachers such as planning and organization
(Behrendt & Franklin, 2014). In the literature, teachers are advised to visit informal
learning institutions before visit; prepare students for visit; prepare materials like
worksheets to use at site; and attract students into pre- and post-visit activities for
integration of classroom curriculum into visit (Griffin, 1999). Even so, the way that
teachers take advantage of informal science learning institutions still needs to be
improved (DeWitt & Osborne, 2007). For instance, it was seen in the literature that
teachers do not prepare their students well enough and have any particular objective

for the visit or know the ways of learning at the site (Anderson, Kisiel, & Storksdieck,



2006; Griffin, 1994; Griffin & Symington, 1997; Jarvis & Pell, 2005; Kisiel, 2005;
Orion & Hofstein, 1994; Storksdieck, 2001). Therefore, teachers are needed to be
educated about how to help their students’ learning in or how to conduct successful
school trip to informal science settings. Consequently, a coherent and comprehensive
professional development program is necessary to be effective in influencing
knowledge, strategies and instructional planning of teachers regarding field trips to

informal settings like science centers.

In addressing abovementioned issues, a professional development (PD) program,
called as BILMER project, is proposed to The Scientific and Technological Research
Council of Turkey (TUBITAK). The aim of the BILMER project (“BILMER Project:
A Teacher Explainer Professional Development Model to Increase the Effectiveness
of Science Centers in Science and Society Communication in Science Education” —
Project Number: 114K646) is to raise pre- and in-service teachers’ and science
centers’ explainers’ awareness about science centers; improve their utilization from
science centers; and increase their efficacy in this area. Furthermore, BILMER
project has an ultimate goal of developing a “Model of Professional Development
toward Science Centers” for teachers and explainers through the series of professional
development workshops. The current study (3-day-long PD program in the form of
workshop: “BILMER Project: Teachers and Explainers Professional Development
Programs Pilot Workshops-7 ") is related to one of the PD workshops that will
contribute to the formation of a larger model “BILMER Professional Development
Model” (for more information see Koseoglu, 2018). It is hypothesized that if science
teachers participate in one of the professional development programs developed by
BILMER project, they can better use learning opportunities in the science centers to
maximize the influence on their students’ learning. Consequently, the main aim of
the current study is to reveal how the PD program developed by BILMER project
influence science teachers’ awareness about science centers and their resources and
their way of conducting a science center visit. More precisely, the researcher aims to

answer the following research questions:



1. How does PD program influence science teachers’ awareness about science
centers and their resources?

2. How does PD program influence science teachers’ way of conducting field
trip to a science center?

a) Through the lenses of the researcher, what are the changes in science
teachers’ strategies for conducting science center visit from beginning to
the end?

b) Through the lenses of science teachers, what kind of characteristics of PD
program had an influence on their instructional planning regarding science

center visit?

1.1. Significance of the Study

In Turkey, there are science teaching departments in 69 education faculties in 62
different provinces and a total of 16740 pre-service teachers are studying in this
department (Council of Higher Education [CoHE], n.d.). Although each city has at
least one museum including ethnographic and archeologic materials (Tasdemir et al.,
2014), there are 18 different science centers in 10 different provinces in our country
(TUBITAK, n.d.) Considering that there is more than one science center in some
cities (e.g., Feza Giirsey SC, Polatli SC and METU SC in Ankara), the number of
science centers and intercity distribution of them is quite low compared to the number
of education faculties. Moreover, twenty percent of the preservice teachers studying
in twenty education faculties can directly benefit from science centers, as claimed by
Tasdemir et al. (2014). This quite low percentage indicates that most of the preservice
teachers graduated without being aware of the opportunities of science centers.
Correspondingly, teachers do not know how to organize a successful trip to informal
settings like science centers and integrate their science teaching (Kisiel, 2003a;
Tasdemir et al., 2014). However, the importance given to informal learning
environments such as science centers in our country is increasing day by day. For
instance, at the 23" meeting of the High Council of Science and Technology, it was
decided to carry out the studies for the establishment of science centers in all

metropolitan cities as of the year 2016 and in all provinces in 2023 in cooperation



with local administrations (Colakoglu, 2017). Similarly, the out-of-school learning
environments have been highlighted in the adopted strategies and methods by the

Ministry of National Education’s science curriculum in 2018, as following:

Class / in-school and out-of-school learning environments are designed
according to the inquiry-based learning strategy so that students can learn
meaningfully and permanently. In this context, informal learning
environments (school gardens, science centers, museums, planetarium, zoo,
botanical gardens, natural enviroments etc.) are utilized (MEB, 2018, p. 11).

Regarding the importance given to science centers today, it is very important to know
how teaching and learning in informal context interacts with formal teaching even
though teacher’s main duty is teaching science in formal context (Lucas, 1983). It is
stated in the literature that teachers cannot adequately benefit from science centers
for their teaching even in the developed countries (Griffin & Symington, 1997;
Ramey-Gassert, Walberg, & Walberg, 1994; Tal, Bamberger, & Morag, 2005) and
this might be due to the fact that there is no professional development program for
teachers about how to take advantage of the out-of-school learning environment
(Melber & Cox-Petersen, 2005). In this respect, investigation of the change in science
teacher’s way of conducting a science center visit as a result of participating in a PD

program is worthwhile.

Limited number of research in the literature revealed that professional development
programs regarding informal learning settings focused on teachers’ experiential
learning experiences in informal settings (Neathery, 1998); science content
knowledge and inquiry-based science teaching (Duran, Ballone-Duran, Haney, &
Beltyukova, 2009; Duran et al., 2010; Lederman, Holliday, & Lederman, 2012;
Melber & Cox-Petersen, 2005); self-efficacy beliefs (Duran et al., 2009; Ferry, 1995;
Holliday, Lederman & Lederman, 2013; Ogbomo, 2010); awareness about museums
and their resources and utilization from these resources (Chin, 2004; Faria, Chagas,
Machado, & Sousa, 2012; Melber & Cox-Petersen, 2005; Ogbomo, 2010).
Particularly, studies about teachers’ awareness did not directly focus on the
awareness issue, but they examined their awareness in addition to other variables such

as planning effective field trips, integration of these trips with classroom instruction,



etc. Similar to past studies, the current study will extend the related literature by
revealing the change in science teachers’ awareness about science centers in Ankara
and Turkey, resources of these centers and utilization from them as a result of

participating in a PD program.

In the literature, studies related to school field trips generally focused on the
identification of teacher’s field trip strategies (Kisiel, 2003a) and revealing various
suggestions for their pre-visit preparation, during-visit roles and/or post-visit
activities (Anderson & Lucas, 1997; Anderson, Lucas, Ginns, & Dierking, 2000;
Behrendt & Franklin, 2014; Sentiirk, 2015). However, there is no study in the
literature which reveals the change in or improvement of these strategies of teachers
as a results of an intervention such as professional development programs, in-service
training, and summer school programs. Therefore, the current study will extend the
related literature by revealing the changes in teachers’ strategies for conducting
science center visit as a result of participating in a PD program. Identifying the
changes in teachers’ strategies in a science center Visit through the lenses of the
researcher, it might become easier for educators of science centers and science
teachers to help teachers improve particular strategies to maximize their students’

field trip learning experiences.

Regarding close examination of research related to science centers in Turkey, it can
be seen that these studies examined the influence of science centers on students’
attitude toward science (Sentiirk & Ozdemir, 2014); perspectives, roles and
reflections of teachers regarding field trips to science center (Sentiirk, 2015); the
educational use of science centers and evaluation of them in terms of science teaching
(Bozdogan, 2008a; Bozdogan & Yal¢in, 2009; Tasdemir et al., 2014); planning and
evaluation of visits to informal learning settings (Bozdogan, 2008b, 2012); science
centers’ use of Facebook as a social network in Turkey (Bozdogan, 2017); elementary
school students’ behaviors at a science center (Hakverdi Can, 2013); and teachers’
and explainers’ views on forensic science activity developed for science centers
(Ozdem Yilmaz, Késeoglu, & Aktas, 2018). Similarly, there is only one book (Sen et

al., 2011) related to science centers for the use of pre- and in-service teachers in



Turkey (Tasdemir et al., 2014). Additionally, pre- and in-service teachers’
professional development is mostly studied in university settings and after-school
centers by teacher educators (Tasdemir et al., 2014). However, there is no study
aiming to examine the influence of professional development programs related to
science centers on science teachers’ awareness about science centers and their
resources, and ways of conducting a science center visit. By extending the related
literature and providing a more detailed picture on the influence of PD program on
these issues, this study can contribute to the judgements and the decisions of teacher
educators, Ministry of National Education (MoNE), PD program developers, and

science centers and similar settings.

1.2. Definition of Important Terms

Informal science learning is defined as “activities that occur outside the school
setting, are not developed primarily for school use, are not developed to be part of an
ongoing school curriculum, and are characterized as voluntary as opposed to
mandatory participation as part of a credited school experience” (Crane, Nicholson,
Chen, & Bitgood, 1994, p.3).

Even though the researchers in the field use different terms to gather museums,
science centers, botanical gardens, zoos, aquariums under one title like informal
environments, informal settings, informal learning environments/settings, informal
science education institutions, free-choice settings, free-choice learning
settings/institutions/environments, out-of-school environments/settings (Falk &
Dierking, 2018; Martin, Tran, & Ash, 2019), the researcher of the current study
adopted the term “informal learning environments” as National Research Council
(NRC, 2009). Informal learning environments can be defined as “a physical setting
in which an individual has greater autonomy and freedom to attend to, and learn from,

stimuli than provided by the more formal setting of school” (Anderson, 1999, p.18).

Professional development (PD) is defined as “any educational activity that attempts

to help teachers improve instruction- specifically, science instruction” (Melber &



Cox-Petersen, 2005, p.104). The term “PD program” adopted in the current study
refers to 3-day-long PD program in the form of workshop, which is called as
“BILMER Project: Teachers and Explainers Professional Development Programs

Pilot Workshops-1”.

Field trip is defined as "a trip arranged by the school and undertaken for educational
purposes, in which the students go to places where the materials of instruction may
be observed and studied directly in their functional setting: for example, a trip to a

factory, a city waterworks, a library, a museum etc." (Krepel & Duvall, 1981, p. 7).

Strategy is defined as “some action taken by teacher” (Kisiel, 2003a, p.77).

Instructional planning refers to the curriculum-integrated visit plan. In other words,
instructional plan is comprehensively defined action plan including the integration of

curriculum and visit for every part of the visit, which are pre-, during- and post-visit.

Awareness of teachers means whether they have knowledge of something.

Science center is “an informal learning environment containing interactive exhibits
and displays designed to provide experiences for visitors which aim to help them

construct knowledge relating to sciences” (Anderson, 1999, p.18).

Science center resources refer to various resources, which are available to all visitors
through digital platforms (e.g., website, social media such as Facebook, Instagram,
etc.) and/or on site, to address many of the topics that the visitors will encounter on
their visit. These resources can be a tour program, an activity guide, a field trip guide,
a brochure, planetariums, exhibition galleries, hands-on and minds-on exhibits and
activities embedded in workshops, demonstrations, science shows, projects, camps,

and professional development programs, etc.



Explainer is a person working at science centers whose responsibilities are to
accompany school groups throughout their visits, develop and implement various

science activities and demonstrations.

Exhibit is “one stand-alone component of an exhibition which visitors to an informal
learning environment, such as science centre, can interact with, manipulate, or
observe” (Anderson, 1999, p.17).

Tabletop exhibit is a portable exhibit that can be used to extend students’ learning in
the classrooms (or to introduce related science concepts to the trip before the
visitation). It can be a small size of science center exhibits such as “Newton’s Cradle”.
Also, it can be an exhibit be used to extend the same science concept(s) related to
science center exhibit(s) such as vacuum bag [tabletop exhibit] for “Magdeburg

Spheres” [science center exhibit].
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CHAPTER 2

LITERATURE REVIEW

This chapter includes two main sections, which are about the informal science
learning and professional development, and five sub-sections referring to the
development of and research on field trips to informal learning settings and the
features and types/designs/strategies of professional development and research on

teachers’ professional development programs regarding informal learning settings.

2.1. Informal Science Learning

Although learning in informal environments has various names in the literature such
as informal learning, nonformal learning, informal education, free-choice learning
and learning in out-of-school contexts (Rennie, 2007), informal science learning can
be defined as “activities that occur outside the school setting, are not developed
primarily for school use, are not developed to be part of an ongoing school
curriculum, and are characterized as voluntary as opposed to mandatory participation
as part of a credited school experience” (Crane et al., 1994, p.3). Similarly, different
characteristics between the formal and informal learning settings are identified in the
different studies (Kisiel, 2003b; Rennie, 2007). For instance, while the primary
objective of formal settings is the cognitive outcomes, the primary objectives of
informal learning settings are socialization, increasing interest and change in attitude
(Kisiel, 2003b). Moreover, these cognitive outcomes are assessed within the formal
environment but not assessed in informal learning environment (Kisiel, 2003b).
Learning outside of the schools is learner-centered and intrinsically motivated, rather
than teacher-centered and extrinsically motivated when compared with formal school
environments (Rennie, 2007). These different features could be seen from the
experiences of Oliver Sacks (2001) which reflect how he learned about science in
London in the late 1940s:
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My school...had no science and hence little interest for me -our curriculum,
at this point, was based solely on the classics. But this did not matter, for it
was my own reading in the library that provided my real education, and |
divided my spare time, when | was not with Uncle Dave, between the library
and the wonders of the South Kensington museums, which were crucial for
me throughout my boyhood and adolescence. The museums, especially,
allowed me to wander in my own way, at leisure, going from one cabinet to
another, one exhibit to another, without being forced to follow any
curriculum, to attend lessons, to take exams or compete. There was something
passive, forced upon one, about sitting in school, whereas museums -and the
200, and the botanical garden at Kew- made me want to go out into the world
and explore for myself, be a rock hound, a plant collector, a zoologist or
palaeontologist (p. 57; as cited in Rennie, 2007, p.127).

As opposed the distinctions between formal and informal learning, Dierking (1991)
put forward that “learning is learning, and it is strongly influenced by setting, social
interaction, and individual beliefs, knowledge, and attitudes” (p.4). In a similar
perspective, Falk and Dierking (1997) defined learning in science museums within
the frame of social construction of knowledge as “the process of applying prior
knowledge and experience to new experiences; this effort is normally played out
within a physical context and is mediated in the actions of other individuals. In
addition, learning always involves some element of emotion and feeling” (p. 216). In
2000, based upon the cognitive, constructivist and sociocultural learning theories,
Falk and Dierking came up with a model, called as “Contextual Model of Learning”,
as a framework for the learning process within informal settings regarding the
interactions between personal, physical and social contexts of the learners.
Accordingly, visitors’ learning is influenced by the following factors from the
“personal contexts” perspective of the model: (1) some degree of choice and control
over their own learning; (2) motivations for and expectations from a visit; (3) prior
experience, knowledge, and interest (Falk & Storksdieck, 2005). From the
perspective of “sociocultural contexts” of the model, visitors’ learning is influenced
by the following factors: inter-group interaction (i.e., interaction with visitors” own
group members like student-student [from the same group] or student-teacher) and
intra-group interaction (i.e., interaction with others like student-student [from the
other visitor group] or student-explainer) (Falk & Storksdieck, 2005). Finally, from
the “physical contexts” perspective of the model, visitors’ learning is influenced by
the following factors: (1) orientation and use of advance organizers for the navigation
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of visitors in the physical environment of the museums; (2) features of architectural
design like lightning, color and space; (3) exhibits designs like positioning, content
and number of exhibits; (4) post-visit activities (Falk & Storksdieck, 2005). To
explain more specifically, Falk and Storksdieck (2005) claimed that every visitor has
a different set of “learning trajectories” (p. 771) that shape their learning during visit
to an informal setting. However, they also stated that there could be some additional
factors influencing visitors’ learning process like advance organizers, interactions
within groups, etc. Similarly, random events might influence learning of visitors
(Falk & Storksdieck, 2005). For example, “a crowd of visitors at an
important/preferred exhibit causes the visitor to skip that exhibit” (Falk &
Storksdieck, 2005, p.771). Thus, the researchers saw this model as the first step to
understand visitors’ learning in the informal settings and suggested the need of
follow-up studies to refine their model. On the other hand, Anderson, Lucas and
Ginns (2003) put forward that “human constructivist view of learning” might be
useful for researchers examining visitors’ knowledge development that comes from
their experiences in informal settings since this view “recognizes an individual’s prior
knowledge and active involvement in knowledge construction during a museum
visit” (p.177). All in all, it might be claimed that constructivist and sociocultural
learning theories had a significant role in informal science learning during a

museum/science center visit.

2.1.1. The history and development of the field of informal science

learning

Over the past 40 years, the field of the informal science education has expanded
greatly (Ucko, 2010). The growth of the Association of Science-Technology Centers
(ASTC) since 1971, creation of Public Understanding of Science (PUOS), the
Informal Science Education (ISE) program, and the National Science Foundation
(NSF) have played an important role in supporting this emerging field (Ucko, 2010).
In 1984, National Science Foundation brought about the Division of Informal Science
Education to promote scientific literacy, public understanding of science and

participation in the scientific and technological enterprise (Pedretti, 2006). Phipps
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(2010) revealed that informal science education institutions (e.g., science museums,
natural history museums, national parks, hands-on science centers, zoos, aquariums,
arboretums), the internet, scientific programs on TV, print materials, after school
opportunities are ever-growing resources to fulfill people’s science learning needs.
This enhancement in the opportunities of learning science in addition to schools or
formal education leads to the rapid increase of informal science educators in greater
science education community and the area of informal science education over the
1990s and 2000s (Phipps, 2010). For example, in 1996, the Museum Learning
Collaborative was formed to create a research base to lead the study of learning in
informal contexts (Ucko, 2010). Correspondingly, remarkable recent events include
the establishment of the Informal Science Education Strand Nine of the National
Association of Research in Science Teaching (NARST), the Informal Learning
Environments Research Special Interest Group of the American Educational
Research Association (AERA), and the Special Interest Group in Museum Studies of
the Canadian Society for Studies in Education (CSSE) (Pedretti, 2006). The journal
“Science Education” founded a permanent special section devoted to the topic of
informal science education, with two special issues devoted entirely to the topic in
1997 and 2004 (Pedretti, 2006). Similarly, DeWitt and Storksdieck (2008) reported
that in 1970s, 1980s and 1990s, many studies about field trip focused on the learning
potential of informal learning environments or compared learning opportunities of
informal learning environment with in-school instruction. Considering all of the
developments in informal science education, it could be claimed that here in clearly

lies the importance of informal science education given by the world.

In Turkey, informal education has partially started with the opening of Village
Institutes in the 1940s, which allows students to learn by doing in informal
environments (Koy Enstitiileri, n.d.; Tiirkmen, 2010). In the elementary school
programs prior to the 2004 one’s, school trips were organized to informal settings
such as museums due to the factors like entertainment and the necessity only at the
end of the year and on certain days (Baykan, 2007). However, Baykan stated that in
2004 elementary education program, it was seen that these trips were organized in a

more planned, effective and appropriate way. Nonetheless, these activities were
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related to the content areas of history, geography and art rather than science
(Tirkmen, 2010). In 2008, the Ministry of National Education published a booklet
titled “Museum Education in Turkish, Mathematics, Social Science, and Science for
education programs of grades 1" to 8. In this booklet, the relationships between
objectives of elementary science education and school trips to informal learning
environments such as museums were put forward. Moreover, the importance given
to informal learning environments such as science centers in our country has been
increasing day by day. For instance, the informal learning environments (e.g., school
gardens, science centers, museums, planetariums, zoo etc.) have been highlighted in
the adopted strategies and methods by the Ministry of National Education's science
curriculum in 2018 (MEB, 2018). Similarly, at the 23™ meeting of the High Council
of Science and Technology, it was decided to carry out the studies for the
establishment of science centers in all metropolitan cities as of the year 2016 and in
all provinces in 2023 in cooperation with local administrations (Colakoglu, 2017). In
a few universities (e.g., Gazi University and Hacettepe University), courses on
informal learning environments have more recently begun to be offered (Sentiirk,
2015). In 2006, the journal "Research in Informal Environments"”, which is an
electronic refereed journal published twice a year, was established. Regarding the
abovementioned developments, it might be claimed that the importance of informal
learning environments and informal science education has recently understood in

Turkey.

2.1.1.1. The place of science centers in informal science learning

Science centers played an important role in improving public’s understanding and
interest in science and technology and also, raising more scientists and engineers who
are helpful for the successful development of the country (Fros, 2006). In the
literature, there are many terms used for science center such as science and
technology centers (ASTC), hands-on science centers (Bradburne, 1998) and
interactive science and technology centers (Rennie & McClafferty, 1995). However,
the researcher will mostly prefer to use the science center in the current study.

McManus (1992) characterized science centers as “third generation” museums, in
b
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which exhibits built on ideas rather than exhibits based on objects. According to
Salmi (2004), a science center can be seen as a learning laboratory in two senses: “(1)
it is a place where visitors can learn scientific ideas by themselves using interactive
exhibit units, (2) it is a place where informal education can be studied in an open
learning environment” (p. 8). Similarly, Weitze (2003) pointed out that science
centers are informal learning environments, where learning and fun are together.
Moreover, Quin (1990) identified the common features of science centers.

Accordingly, science centers are;

1. largely devoted to science and technology (including

engineering and industrial processes).

contemporary rather than historic

3. interactive (‘hands-on”), with specially-constructed exhibits
that encourage visitors to investigate natural phenomena and
experiment with technology

4. informal places-‘explainers’, ‘guides’ or ‘pilots’ are always
on hand to welcome, discuss the exhibits and help if required

5. publicly and educationally oriented-the aim is to make a visit
enlightening as well as entertaining (Quin, 1990, p.243).

N

Still, developments in science and technology has been increasing rapidly and people
need to gain both comprehension and practical skills in today’s world (Salmi, 2004).
At this point, science centers build a bridge between science and education and

technology, as shown in Figure 2.1.

According to Figure 2.1, while science education is located at the intersection point
of science and education, science center is located at the intersection point of science,
technology and education, meaning that a science center combines all of these three’s
features (Salmi, 2004). Therefore, as discussed by Salmi (2004), it could be inferred
“science centres are no longer isolated hands-on workshops created by a couple of

‘science freaks’” (p.5) but they serve to promote the public understanding of science.
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Figure 2.1. Science, technology, education and a science center in relation to society
and culture. R&D = Research and Development. Adapted from “Science Centre
Education. Motivation and Learning in Informal Education. Research Report 119,”
by H. Salmi, 1993, Doctoral Dissertation, p.65. Copyright 1993 by the Educational
Resources Information Center (ERIC). (ERIC Number: ED363613).

2.1.2. Research on field trips to informal learning settings

One way of obtaining and comprehending new information acquired through the
rapid developments in science and technology is to support formal educational
settings with informal (out-of-school) settings such as museums, zoo, botanical
garden, science museums and science centers (Bozdogan & Yalgin, 2009). The
importance of school field trips emerges here. School field trips can be defined as “a
trip to outside of the school organized by teachers for the educational purposes”
(Sentiirk, 2015, p.14). In other words, school field trips to museums, science centers
and similar informal environments are a kind of instructional strategies used by
teachers to encourage student interest in science (Kisiel, 2006). There are many

studies in the available literature about it. For instance, some studies focused on
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affective outcomes from field trips such as enhancement of interest, attitude,
motivation (Holmes, 2011; Meredith, Fortner, & Mullins, 1997; Ramey-Gassert et
al., 1994; Sentiirk & Ozdemir, 2014); cognitive gains from informal settings
(Anderson et al., 2000; Beiers & McRobbie, 1992; Miglietta, Belmonte, & Boero,
2008; Orion, 1993; Ramey-Gassert et al., 1994; Rennie & McClafferty, 1995), and

survey on the use of science centers in Ankara (Bozdogan & Yalgin, 2009).

Ramey-Gassert et al. (1994) stated that “museum learning has many potential
advantages: nurturing curiosity, improving motivation and attitudes, engaging the
audience through participation and social interaction, and enrichment. By nurturing
curiosity, the desire to learn can be enhanced” (p.351). There are many studies about
affective outcomes from field trips such as enhancement of interest, attitude,
motivation (Holmes, 2011; Meredith, Fortner, & Mullins, 1997; Ramey-Gassert et
al., 1994; Sentiirk & Ozdemir, 2014). For instance, Holmes (2011) investigated
student achievement and motivation in science through museum-based learning with
a sample of 228 sixth grade students in a pretest-posttest control comparison group
design. “Children’s Academic Intrinsic Motivation Inventory” and an achievement
test developed by the researcher were used to collect data. No significant difference
in science achievement was found between students who get museum-based learning
and students who didn’t. The novelty of the museum setting and its effects on learning
were indicated the reason behind the result (Holmes, 2011). Also, there was no
difference in motivational levels between students who experienced museum-based
learning and those who did not. The reason behind as suggested by Holmes (2011)
could be that many of these students were highly motivated toward science at the
onset of the study, which could have made it difficult to show significant increases in
motivation toward science. As a result, museum-based learning, as it was explored in
this study, had minimal effects on student motivation towards science and
achievement in science (Holmes, 2011). Regarding attitudes, Sentiirk and Ozdemir
(2014) conducted a study with a sample of 251 students to investigate the
effectiveness of the Middle East Technical University’s Science Centre (METU SC)
on students’ attitudes towards science. Data were collected by means of “Attitude

towards Science Scale” before, immediately after, and one week after a visit to the
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METU SC. The researchers found that science centers might have high potential on
increasing students’ attitudes towards science. Moreover, this increase in students’
attitudes is independent of their gender, science achievement scores, and grades. As
a result, Sentiirk and Ozdemir (2014) suggested that educators might use science
centers as an effective way of increasing students’ attitudes towards science because
of the fact that this increase in students’ attitudes was accomplished in quite a short

time.

Regarding cognitive gains from informal settings, Beiers and McRobbie (1992)
conducted a phenomenographic study to determine changes in understanding levels
of 27 seventh grade primary children about the concept of sound as a result of
interactive science center visit. Data were collected through concept mapping and
interview. Children were assessed one week before and after the visit. Thus, learning
is measured as a change between qualitatively different conceptions between the
pretest and posttest. It was found that 22 students showed a change between the pre-
and post-test describing their level of understanding. The researchers also underlined
that prior knowledge of students was an important factor on children’s learning. Also,
they concluded that this study supported to the potential of science learning in
informal sources connecting with formal learning in classrooms to improve science
learning. Similarly, Miglietta et al. (2008) aimed to measure students’ prior
knowledge, and its modification at short- and medium-term as a result of a didactic
museum experience. The investigation was conducted in 5 steps: entrance
questionnaire, a short lecture on the subject sharks, guided tour of museum, exit
questionnaire and follow-up questionnaire. Data were collected from 537 students at
aged 9-18. The researchers found that there were significant differences, F (1, 520) =
1969.38, p < .001, in the number of correct responses between entrance and exit
stages (indicating efficacy of the didactic activity) and between exit and follow-up
stages (indicating loss of concepts over time), F (1, 960) = 256.38, p <.001. However,
the number of follow-up correct answers remained significantly higher than the
entrance scores, indicating efficacy of the didactic activity after three months, F (1,
961) = 644.30, p < .001. As in line with the study of Beier and McRobbie (1992),
Miglietta et al. (2008) suggested that prior knowledge should be considered for
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planning didactic activities. They also recommended that the subjects to be presented
in the museum should be carefully chosen and close collaboration between museum

operators and school teachers should be built.

To conclude, in 1991, Wellington (as cited in Beiers & McRobbie, 1992, p.39) stated
that it is “surprising that children’s informal science learning in science, with its
acknowledged influence on pupils and its potential for classroom enrichment,
remains a relatively under-valued and under-researched area” (p.364). However, the
available literature mentioned above demonstrated that informal science learning
area has rapidly and greatly expanded up to now and still continues to the expanding
by showing the importance of itself on the level of cognitive, affective and social

learning experiences of individuals.

2.1.2.1. Strategies that have potential to improve a field trip experience

Related literature shows that up to now, numerous research effort have been made to
prescribe optimal field trip experience. For instance, some studies proposed pre-visit
preparation (Anderson & Lucas, 1997; Anderson, Kisiel, & Storksdieck, 2006; Orion
& Hofstein, 1994); or during-visit activities (Bamberger & Tal, 2007; Dogan, Cavus,
& Giingoren, 2011; Griffin, 1994; Kisiel, 2003b, 2007; Krombaf & Harms, 2008;
Mortensen & Smart, 2007); or post-visit activities (Anderson et al., 2000); whole-
phase preparation (Anderson et al., 2000); or some general strategies (Behrendt &
Franklin, 2014; DeWitt & Osborne, 2007; Griffin & Symington, 1997; Sentiirk, 2015)
for teachers to enhance school groups’ learning potential throughout an entire field

trip experience.

Regarding pre-visit preparation, Orion and Hofstein (1994) revealed that a
preparation unit designed to inform students about setting, procedure and content one
day before the visit had an influence on students’ learning. Similarly, Anderson and
Lucas (1997) recommended 40-minute orientation program including location and
floor plans of science center, arrival procedures and activity program etc. to reduce

students’ novelty as pre-visit preparation. Anderson, Kisiel, and Storksdieck (2006)
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investigated teacher’s agenda, perceptions and perspectives on field trips in three
different countries: the United States, Germany and Canada. In both Canada and the
United States studies, teachers reported that completion of pre-visit activities was
more important and more frequent than post-visit activities for a successful field trip.
For instance, according to teachers in United States case, it is important to visit
museum before the visit to become familiar with the setting and offerings of it
(Anderson et al., 2006). In a more general perspective, Lagin Simsek (2011) classified
pre-visit preparations as educational preparations, bureaucratic works and
transportation, eating and drinking. For instance, teacher’s familiarization with the
setting, preparing a field trip brochure for students, informing students about the
setting, purpose of the visit and what they will do are the example suggestions of
educational preparations. On the other hand, bureaucratic works and transportation
preparations include organization of transportation, entry costs, booking, getting
related permissions, etc. Moreover, eating-drinking arrangements should be made if
the destination is outside the city or if the round trip is going to take more than a day
(Lagin Simsek, 2011, p.14).

Regarding during-visit activities, Bamberger and Tal (2007) investigated the effect
of the level of choice and control on students’ learning during visit to four different
museums in Israeli. Data collection was made by means of three different methods:
(1) observation of 750 students in twenty-nine classes from fourth grade to eighth
grade, to obtain data about interactions between student-student, student-guide and
student-teacher, actions of students and guiding in the museums (2) semi-structured
interviews with 41 students in grades 6-8 —since they visited all four museums- to
figure out student’s perception of learning during museum experience, connection of
scientific content to student’s life and how the museum visit was linked to student’s
prior knowledge and curriculum in school, (3) museum worksheets, based on Kisiel
(2003b), to get data about how museum visit was linked to student’s prior knowledge
and experience and about level of choice given in the museum. As a result, Bamberger
and Tal (2007) found that limited choice activities, in which students have some
choice and control in their learning -by choosing the exploration order or objects

related to the task they received- were more appropriate for students’ learning, as
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compared to free- or no-choice activities. Moreover, in the light of the researches in
the literature, students and many teachers believe that properly developed worksheets
are necessary for learning during field trip (Dogan et al., 2011; Griffin, 1994, Kisiel,
2003b, 2007; Krombaf & Harms, 2008; Mortensen & Smart, 2007). However, if
teachers want to use worksheets during the field trip, worksheets should be designed
to (1) enable social interaction; (2) include tasks based on museum site or specific
exhibit; (3) direct students object-dependent information sources rather than text-
dependent one; (4) include low task density; (5) orient students through museum; and
(6) give students some freedom in their responses (Kisiel, 2003b). For instance, Kisiel
(2007) investigated the choices of pre-service (N=40) and in-service teachers (N=66)
for museum worksheets while conducting a field trip. Teachers were asked to select
which one, survey- or concept-oriented worksheet, they would use for upper
elementary or middle school students. It was found that for either grade levels, the
open-ended, concept-oriented worksheets were chosen less frequently than the more
detailed, survey-oriented worksheet (70%). The researcher also asked teachers their
rationales for their choice of worksheet. It was found that teachers were more likely
to refer to task density (50%), compared to question level (20%) or cognitive level
(9%) in their explanations of choice of worksheet. Kisiel (2007) concluded that
teachers’ perspective toward museum visits must be taken into consideration to
enhance learning experiences during school field trips. In 2008, Krombaf and Harms
investigated the effectiveness of the use of worksheets while acquiring knowledge
about biodiversity in a natural history museum with a sample of 148 students in
grades six to nine. Participants took part in pre- and post-test questionnaire study
including one-hour learning phase with worksheets in the museum. A high learning
effect (d=1.03) from pre- to post-test was found as a result of the knowledge tests.
Moreover, Krombaf} and Harms (2008) found that the contribution of worksheet tasks
and prior knowledge was similar on the learning outcomes. The researchers suggested
that the use of worksheets should be continued to improve the effectiveness of
informal learning sessions. However, they emphasized the importance of the design
of the worksheets for knowledge gain. In Turkey, Dogan et al. (2011) investigated
the effects of school trips on learning science using colorful science cards and a

writing acting activity with a sample of 34 pre-service teachers. Before the study,

22



conducted in the Rahmi Ko¢ Museum in Istanbul, some concepts and questions
written on colorful cards regarding science and technology were given the
participants to search in the museum. After the field trip, participants were asked to
write an essay consisting the knowledge that they found about concepts and
questions. Moreover, participants were asked to participate in the completion of
activity assessment scale as well as semi-structured interviews. During semi-
structured interviews, the answers were obtained from participants for that question:
“Can you evaluate the science-card activity during the museum trip positively or
negatively?” (p. 5). It was found that the majority of pre-service teachers stated that
there were positive effects of card activity on the informal learning environments
such as enhancing curiosity, learning with realizing and detailed examining. The
results of activity evaluation scale revealed that writing activity contributes to the
learning new knowledge (91.4%) and make participants revise their prior knowledge
(62.9%). Moreover, in a more general perspective, Lagin Simsek (2011) summarized
during-visit activities as follows: (1) activities that support social interaction between
students, (2) free exploration time for students to explore within the framework of
their interest, (3) participating guided tours, and (4) making observation and

discussion through teacher’s limited number of open-ended questions (pp.14-15).

Regarding post-visit process, Anderson et al. (2000) evidenced that follow-up
activities (e.g., completion of concept maps, practical experiments which have
similarity to exhibits in science center) resulted in the construction and reconstruction
of students’ science concepts and principles symbolized in exhibits of science
museum. Similarly, Braund and Reiss (2006a) put forward that learning from field
trips to out-of-school settings can be complemented and carried on through
laboratories in school and teacher-initiated discussions among students in science
classes. Moreover, in the chapter, in which Lagin Simgek (2011) mentioned about the
points that should be considered in the out-of-school learning environments, she
listed some post-visit activities as follows: (1) drawing, writing or discussion of
activities about their favorite exhibits including the description of involvement with
it and its working principle, (2) photos taken on the trip can be displayed on school

boards, (3) correcting student’s misconceptions through in class discussions, and (4)
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formal assessment about what students observed during their visits, technical terms,

new information learned (pp.15-16).

Regarding an entire visit preparation, Anderson et al. (2000) investigated the effect
of experiences during an interactive science museum visit and follow-up classroom
activities on 11- and 12-year-old students’ knowledge construction about electricity
and magnetism. Study was comprised of three phases: pre-visit, Science center visit
and post-visit. During pre-visit phase, researchers examined students’ prior
knowledge about electricity and magnetism through concept maps. Science center
phase included (1) pre-visit orientation, during which 30-minute presentation about
the layout of the Science center, the schedule of activities and exhibit types to be
faced was shown to students, (2) actual visit, during which students engaged and
interacted with exhibits and participated in the explainer’s presentation, and (3) a
brief follow-up session, during which students drew another concept map about
electricity and magnetism. Post-visit phase included two parts. During first part,
students described, in pairs, their involvement with exhibits in Sciencenter and
explained working principle of them. During the second part of post-visit phase,
students conducted open-ended practical experiments similar to the two exhibits of
Sciencenter. The findings showed that students constructed knowledge about
magnetism and electricity as a result of the integrated series of activities, which are
considering students’ prior knowledge, orienting them about visit, visit itself and

classroom-based post-visit activities.

In a similar manner, some studies (Behrendt & Franklin, 2014; DeWitt & Osborne,
2007; Griffin & Symington, 1997; Sentiirk, 2015) recommended general strategies
for teachers to improve learning outcomes of a school trip. For instance, Griffin and
Symington (1997) suggested following recommendations for teachers in planning
school excursions: (1) trips should be complementary to curriculum topics, (2)
approaches should be used where students will find answers to their questions
themselves, (3) students should be encouraged to ask more questions in out-of-school
settings, (4) behaviors used by informal groups and learning methods should be

applied to the school group’s specialized program, (5) learning styles, approaches and
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strategies that trigger social interaction should be developed, and (6) the needs of the
students and teachers should be taken into consideration to adapt different out-of-
school learning environments. In 2007, DeWitt and Osborne summarized the
recommendations for teachers as follows: (1) familiarization with the setting before
the visit, (2) students’ orientation about setting, agenda and learning objectives, (3)
planning of pre-visit activities in line with curriculum objectives (4) give students
free exploration time during visit, (5) planning of curriculum supportive activities and
benefiting from the setting’s uniqueness, and (6) planning and conducting post-visit
activities to strengthen the trip’s experiences in the class. In 2014, Behrendt and
Franklin summarized some tips about field trip preparation and implementation for
teachers from the related literature. For instance, before the visit, teachers should
prepare a plan; visit the venue to get information about layout, activities and meet
staff; orient students about layout and activities to reduce the novelty effect. If
necessary, student grouping and chaperone training should be done before visit. For
during visit, the researchers went on to say that teachers should keep students on task;
give some free time to explore; and guide students if necessary. Moreover, they
argued that after visit, teachers should allocate time for reflection and discussion
about students’ experiences to maximize their learning and built connection between
experience and concepts. Similarly, in his dissertation, Sentiirk (2015) reviewed
related literature about factors that have an influence on the learning potential of an
entire field trip experience and argued some suggestions for them from the literature.
Accordingly, pre-visit preparation, orientation, novelty and prior knowledge were the
pre-visit factors that affect the success of the field trip. To overcome these, Sentiirk
(2015) suggested that teachers should determine the visit’s purpose and make a plan;
visit venue before; orient students through pre-visit lessons to reduce the novelty
effect of both setting, procedure and content. On the other hand, degree of structure,
worksheets, explainers and social contexts of the setting were the during-visit factors
that affects the success of the field trip. Sentiirk (2015) also presented some
recommendations for teachers about these factors. For instance, teachers should
stimulate social interactions; and give students “limited choice” including both

structured and unstructured tasks. Post-visit recommendations pointed out by Sentiirk
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(2015) were follow-up activities like poster presentations, peer teaching and practical

activities, etc.

Although other researchers (Anderson & Lucas, 1997; Anderson et al., 2006;
Anderson et al., 2000; Bamberger & Tal, 2007; Behrendt & Franklin, 2014; DeWitt
& Osborne, 2007; Dogan et al., 2011; Griffin, 1994; Griffin & Symington, 1997;
Kisiel, 2003b, 2007; Krombaf} & Harms, 2008; Mortensen & Smart, 2007; Orion &
Hofstein, 1994; Sentiirk, 2015) put forward various recommendations and
suggestions to maximize the learning potential of a field trip, Kisiel (2003a), in his
dissertation, came up with a more detailed picture of strategies used by teachers
during an entire field trip, from beginning (before visit) to the end (after visit). The
researcher questioned teachers about what they did before, during and after the visit.
Both quantitative and qualitative data collection method were used in his study,
respectively. First of all, a sample of 115 teachers working in Los Angeles area were
surveyed via mailing to identify their instructional strategies for a field trip. The
second part of Kisiel’s (2003a) study was comprised of three stages, which were
interview based on survey questions before visit, observations of teachers and
students during visit to Natural History Museum and a follow-up interview about
their visit. A smaller sample of ten teachers gave a contribution on these in-depth
studies. Survey results indicated that ninety-two percent of teachers utilized from
some sort of pre-visit strategies and seventy percent of teachers described some
instructional strategies used during and after visit. As a result of the study, Kisiel
(2003a) categorized field trip strategies used by teachers as pre-visit, during-visit and

after visit strategies. Explanation of these strategies was given in Table 2.1.

2.2. Professional Development (PD)

The importance given professional development of teachers has been increasing day
by day (Garet, Porter, Desimone, Briman, & Yoon, 2001; NSTA, 1998). Professional
development (PD) of teachers is defined as “any educational activity that attempts to
help teachers improve instruction - specifically, science instruction” (Melber & Cox-
Petersen, 2005, p.104).
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Table 2.1.

Explanations of Successful Field Trip Strategies

PRE-VISIT STRATEGIES

1. Familiarization Strategies: were related to the arragement of some sort of background
knowledge for teacher and/or students.

a) Site
familiarization

b) Content
familiarization

¢) Procedure
familiarization

is about the field trip site’s general introduction. These strategies
might be [for students] (1) discussion of what they will see at the
site (e.g., exhibits, halls, objects...etc.) on a museum map or
browsing the website of the museum, (2) sharing their previous
museum experience (if any); [for teachers] (3) finding out the
location of the site browsing the Internet map, (4) the field trip
site visitation before the trip, (5) participating an exhibit preview
(if any), (6) obtaining information about ongoing events

involves providing prior information about the topics of
museum’s displays or science center’s exhibits to help students
familiarize with them. Teacher might also need to familiarize
themselves with them if the trip will be unguided tour.

refers to get familiar with what will be going on the trip. These
strategies might be [for students] (1) the introduction of the
detailed trip schedule, planned activities, trip’s goals and what is
expected of them do during the trip; [for teachers] (2)
information about visitor rules and regulations such as
admission, food & drink, security, guidance, demonstrations,
film/video recording etc.

2. Supervision Strategies: involves student behavior clarification and supervision

coordination.

a) Behavior
clarification

b) Supervision
coordination

refers to the discussion of which behaviors are expected of
students as well as possible consequences of inappropriate
behavior.

refers to arranging parent chaperones and dividing students into
small groups.

3. Activity Development (Other Pre-visit Activities): is used as a way to motivate
students to learn or bring up their questions or incorporating their prior knowledge into the
new concepts in the setting by means of discussions, assignments before going.
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Table 2.1. (cont’d)

Explanations of Successful Field Trip Strategies

DURING-VISIT STRATEGIES

1. Student Engagement Strategies: can be divided as structured and unstructured student
engagement activities based on the structure level of activities like questioning, taking
notes, exploring, completing scavenger hunts and guided tours, etc.

a) Structured
student engagement

i. Information
seeking activities

ii. Information
receiving activities

b) Unstructured
student engagement

i. Interpretation

ii. Connecting

iii. Facilitation

iv. Free
exploration

v. Label reading

vi. Orientation
and advance
organizers

refers to similar classrom learning activities like worksheets
or explanation of guide.

refer to such activities as completing worksheets, note-
taking or exploring and recording information presented
through the exhibits are used to help students engaged in
activities and keep up proper behavior

refer to such activities as guided tours or expert
presentations about particular topics, which require
students’ listening to or observation.

refers to less formal activities, that is more spontaneous and
less dependent on specific pre-visit preparation. E.g.,
discussing, sharing, asking or answering questions, pointing
out items of interest, reflecting, facilitating, and guiding.

interpretation of exhibits’ meaning based upon teachers’
knowledge or exhibit’s label to draw students’ attention to
particular topic or exhibit

helping students correlate some parts of curriculum with the
exhibits

asking open-ended questions to help students’ meaning-
making

allowing students to hang around and explore items/exhibits
of interest

¢ Deliberate label reading: prompting one student to read
information on the label out loud to the class and interfere
to clarify unfamiliar things

e Complementary label reading: directing students to read
and find the answer to a particular question or more about
the exhibits

e.g, maps for introducing exhibit halls
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Table 2.1. (cont’d)
Explanations of Successful Field Trip Strategies

2. Supervision Strategies: refer to the chaperone guidance, monitor time spent on site,
keeping an eye on students, refocusing students about the rules and learning objectives etc.

3. Event Documentation: includes taking photos or videotaping during the trip.

POST-VISIT STRATEGIES

1. Review and talking about what students saw, did, liked and why they like;
Discussion sharing experiences; relating what they saw to curriculum

2. Documentation  not-graded writing or drawing assignment, photo memory board,
students’ presentations or posters

3. Other Post-visit  activities other than writing or discussion to correlate special
Activities exhibits or the day with classroom unit. E.g., create classroom
wordbanks and organizational visual maps, etc.

4. Assessment graded descriptive writing assignment or report about students’
experiences.

Note. Strategies to make field trip successful. Adapted from Revealing teacher agendas: An
examination of teacher motivations and strategies for conducting museum fieldtrips (pp.77-
81; 106-148), J. F. Kisiel, 2003a, University of Southern California, Los Angeles.

According to a research report conducted by Mundry, Spector, Stiles and Loucks-
Horsley (1999), professional development of teachers should continue starting from
the bachelor's level until the end of his/her career; offered professional development
programs should respond to different needs, such as teachers' pedagogical content
knowledge, scientific content. Similarly, in the literature, it was strongly
recommended to know teachers’ needs before planning and implementing PD
programs (Lieberman & Wilkins, 2006; Loucks-Horsley et al., 2010; Oktay, 2015).
In their study, Lieberman and Wilkins (2006) pointed out that teachers were not
satisfied by professional development programs since they had minimal connection
to teachers’ daily life world of teaching and learning. For instance, Lieberman and
Wilkins (2006) presented some examples of teachers' complaints such as: ““That was
an interesting workshop, but I don’t see how I can use that information in my

classroom.’, Or ‘I wish these after-school in-services were more applicable to my
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needs and my students ” (p.125). Correspondingly, the researchers drew attention to
the conduction of need assessment before developing and implementing PD
programs. They proposed a model called as “Professional Development Pathways
Model”. This model included four steps in general. In the first step, need assessment
was conducted to decide invidual needs regarding improvement plan of school. The
results of need assessment were evaluated based on adult learning theory and teacher
development levels. Then, appropriate PD pathways were suggested. For instance,
inquiry activities like cognitive coaching or analyzing student work were suggested
regarding the grade-level, and/or content-area. In the third step, reflections were
conducted to see teachers’ practice and impact on student learning. Finally, the

improvement plan of school was revisited.

2.2.1. Features of PD programs

Effective professional development was defined as structured professional learning
that culminates in changes in practices of teacher and improvements in learning
outcome of students (Darling-Hammond, Hyler, & Gardner, 2017). For decades,
researchers (Darling-Hammond et al., 2017; Guskey, 2000; Loucks-Horsley,
Hewson, Love, & Stiles, 1998) have tried to determine the effective features of

professional development related to education (see Table 2.2).

According to Astor-Jack, McCallie, and Balcerzak (2007), the main purpose of the
professional development program is to enhance student learning enriching the
teachers' inquiry-based science teaching practices. On the other hand, Melber and
Cox-Petersen (2005) stated that the purposes of teacher professional development
programs are generally to have teachers (1) communicate with scientists and do
scientific research with them, (2) enrich their scientific knowledge, and (3) develop
inquiry-based science lessons in parallel with national science education standards.
According to National Research Council report (1996), professional development
training offered for teachers should not be like recipes including how scientific

activities are done step by step, on the contrary, teachers should have a training that
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teaches the steps of scientific research in order to develop their own teaching

activities in parallel with curriculum.

Table 2.2.

Features of Effective PD related to Education

Loucks-Horsley et al.
(1998)

Guskey (2000)

Darling-Hammond et
al. (2017)

Effective professional development:

1. is induced by a clear
image of effective classroom
teaching and learning

2. gives teachers
opportunities to develop
their skills and knowledge
and extend their teaching
approaches

3. is supportive of teachers to
perform in leadership roles

4. models or applies with
teachers the strategies they
will use with their students

5. develops a
community

learning

6. provides links to the
educational system’s other
parts

7. assesses constantly
themselves and make
improvements

1. primarily focuses on issues

related to learners and
learning
2. emphasizes on

organizational and individual
change for collaborative
efforts to  accommodate
individual improvements

3. involves incremental steps
guided by the idea of “think
big” (Guskey, 1995) (i.e.,
seeing beyond the walls)

4. refers to continuous
professional development
meaning that it is embedded
in the process of instructional
activities, assessment  of
students and so on.

1. is supportive of
collaborative learning

2. involves expert support
— sharing of expertise
about content and practice

3. centers on teaching
strategies connected with
particular curriculum
content

4. uses effective practice
models such as lesson
plans, observation of
peers etc.

5. provides feedback and
reflection

6. integrates  active

learning

7. gives sufficient time to
learn, practice, implement
and reflect

In their research-based study, Birman, Desimone, Porter and Garet (2000) identified
core and structural features of PD that works effectively. Accordingly, there were
three core features describing the processes that take place during PD experience,
which were content, active learning and coherence. “Content” refers to subject-

specific activities to increase teachers’ content knowledge. “Active learning” refers
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to the active participation of teachers into the activities like developing lesson plans
or classroom implementations, presenting a demonstration, etc. “Coherence” is
related to the coherence of PD activities with national/state/district assessments,
standards and policies. Similarly, there were three structural features that form the
context of PD, which were form, duration and participation. “Form” deals with
whether the form of the activities will be traditional (e.g., seminars, workshops) or
reform-based (e.g., teacher network, internship, study group). “Collective
participation” refers to the teachers’ participation from the same or different schools,
same grade level, etc. “Duration” refers to the activities” duration or span time of PD
program from beginning to the end. Likewise, as a result of review and analysis of
nine well-designed studies related to PD, Guskey and Yoon (2009) found that the
time spent (contact hour) in PD was crucial in the success of it. Accordingly, PD
programs lasted in 30 or more hours were more effective. On other hand, Loucks-
Horsley et al. (2010) stated that PD programs lasted in at least 50 hour were more
effective. However, it might be put forward that “doing ineffective things longer does
not make them any better” (Guskey & Yoon, 2009, p.497). As a result, it could be
inferred that the duration of a PD program should not be considered alone regarding
effectiveness of the PD program.

2.2.2. Types/designs/strategies of PD programs

Many different professional development program designs were used by researchers,
which are training, observation/assessment, involvement in a development process,
study groups, inquiry/action research, mentoring and individually guided activities
(Guskey, 2000). Correspondingly, based on data from over 70,000 teachers and
school principals who represent lower secondary teachers in the 23 participating
countries, the results of OECD’s Teaching and Learning International Survey
(TALIS) showed that teachers generally participated in the following types of
professional development activities: courses/workshops, education
seminars/conferences, qualification programmes, observation visits to other schools,
individual or collaborative research, professional development network, mentoring
and peer observation (OECD -The Organisation for Economic Co-operation and

Development-, 2009). In their book, Loucks-Horsley, Stiles, Mundry, Love and

32



Hewson (2010) mentioned about strategies for professional development under four
main headings, which were: (1) immersion in content, standards and research, (2)
aligning and implementing curriculum, (3) examining teaching and learning, (4)
professional development structures. Details of the strategies under these headings

were presented in the following paragraphs.

“Immersion in content, standards, and research” refers to deepening teachers’
content knowledge and pedagogical content knowledge, which is necessary to teach
science or mathematics. There are three strategies under this heading: “curriculum
topic study”, “immersion in inquiry in science and problem-solving in mathematics”
and “content courses”. By means of these strategies, teachers are subjected to direct
experience with the content of science and mathematics, inquiry and problem-solving
processes, and the differences in the content of science and mathematics content from

grade to grade (Loucks-Horsley et al., 2010).

“Aligning and implementing in curriculum” refers to the learning, reflecting and
sharing knowledge about learning and teaching while choosing instructional
materials or implementing curriculum. Teachers are the key players in selecting and
implementing both instructional materials and curriculum. While learning activities
of students, teaching activities, and content of the teaching should be considered in
the selection of instructional materials, a plan should be used to support teachers’

curriculum implementation (Loucks-Horsley et al., 2010).

“Examining teaching and learning” refers to the participation of teachers in
collaborative learning experiences, which are practice-based. There are seven
different strategies under this heading: “examining student work and thinking”,
“demonstration lessons”, “lesson study”, “action research”, “case discussion”,
“coaching”, and “mentoring”. These practice-based strategies give teachers chance
to examine product of their own works. For instance, teachers can review and
give/take feedback on their own or other groups’ work by means of an observation

activity in classroom or watching a video (Loucks-Horsley et al., 2010).
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Examining student work and thinking is used to augment teachers’ and
students’ learning (e.g., reviewing learning data of students in a classroom
gives teachers an idea about her improvement in instructional strategies)
(Loucks-Horsley et al., 2010).

Demonstration lessons are used to help teachers classroom practice and
review their instructions’ design and implementation. For instance, a group of
teachers come together to discuss the goal of a demonstration lesson that they
will observe. Then, demonstration lesson is conducted by one of the teachers
from the group. Finally, they meet again for debriefing about this
demonstration lesson to improve practice (Loucks-Horsley et al., 2010).
Lesson study “... is a cycle of instructional improvement focused on
planning, observing and discussing research lessons and drawing out their
implications for teaching and learning” (Lewis, 2008, p.175, as cited in
Loucks-Horsley et al., 2010, p.202). Lesson study has similar process with
demonstration lessons. Unlike the demonstration lessons, lesson study centers
on the fine-tuning of a lesson (Loucks-Horsley et al., 2010).

Action research is used to examine and improve teachers’ own teaching
practices and subsequent students’ learning by means of putting teachers into
the center of the research process. That is, teachers identify problem(s), find
a solution and put it into action. By working as a researcher, teachers collect
data, analyze and reflect on the process by the help of descriptive reporting,
outside researcher, etc. (Loucks-Horsley et al., 2010).

Case discussion is used to review on teaching and learning through
scrutinizing, discussing and reflecting narrative stories and/or videotapes,
which are based on specifically designed events such as images of students’
thinking and learning process, students engaged in science and mathematics
issues like problem-solving, etc. (Loucks-Horsley et al., 2010).

Coaching is used to improve teaching by means of observing teachers’
practice and providing feedback to them by a coach. Coaching can be in the
form of (1) collaborative peer learning, in which both teacher and coach work

together to improve classroom practice; or (2) content-focused coaching, in
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which coach helps teacher to improve in content knowledge, instructional
strategies, and ways to develop lessons, etc. (Loucks-Horsley et al., 2010).

e Mentoring is used to help a new teacher or a teacher new to the field by a
mentor (Loucks-Horsley et al., 2010). A mentor can be an experienced teacher
as well as “collegial guide, helping to orient and acclimate the new teacher to
the culture of the school; a consultant who actively supports the new teacher
in identifying strategies for managing and resolving struggles; a seasoned
teacher who shares wisdom and practical knowledge; and coach, who leads
the new teacher through a process of collaborative inquiry that expands and
improves the new teachers’ instructional repertoire” (Dunne & Villani, 2007,

p.30, as cited in Loucks-Horsley et al., 2010, p.230).

“Professional development structures” “are used as structures into which the other
strategies are often embedded” (Loucks-Horsley et al., 2010, p.168). For instance,
within a study group, teachers generally participate in workshops. There are four

29 <e

different strategies under this heading: “study groups”, “workshops, institutes, and
seminars”, “professional networks”, and “online professional development”. These
strategies (structures) do not usually have specific process or target. They are merely
comprehensive way to organize content for the learning of the teacher (Loucks-

Horsley et al., 2010).

e Study groups are composed of collegial and collaborative groups, who are
organized around specific subject or problem of learning and teaching (e.g.,
to learn more about the evaluation of students’ understanding of
science/mathematics concepts). Teachers voluntarily participate in study
groups (Loucks-Horsley et al., 2010).

e Workshops, institutes, and seminars give teachers chance to learn from
experts, facilitators, educators, as well as from their peers. More distinct
issues like learning to implementing new assessment strategy are addressed
in workshops (within shorter periods of time). Sharing of experience and
knowledge through discussions takes place in seminars. Institutes “include

more immersion experiences and experiential or hands-on activities through
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which participants engage in-depth with new ideas and materials” (Loucks-
Horsley et al., 2010, p.260). Effective workshops, seminars and institutes
include various learning activities, opportunities for networking, reference
resources to be used in the future, development of products like plans and time
for reflection (Loucks-Horsley et al., 2010).

e Professional networks are used to share experience and knowledge with
others and learn from others in the network. Participation in professional
networks is voluntary. Since ongoing interactions take place, continuity is
essential (Loucks-Horsley et al., 2010).

e Online professional development programs (e.g., online courses, video
conferencing, etc.) “use technology and the Internet as a means of
communication, delivery, and support of teachers’ learning” (Loucks-Horsley

etal., 2010, p.272).

Since the development processes of BILMER PD program and model were within
the scope of the BILMER project (for more information see Koseoglu, 2018),
information about PD program was briefly described in the light of abovementioned
literature. Accordingly, science teachers’ professional development needs related to
teaching and learning in science centers were assessed through BILMER Teacher
Questionnaire while planning the BILMER PD program and its workshops. In this
context, some presentations and activities were developed in accordance with the
needs of teachers. For instance, teachers reported in the questionnaire that they did
not receive training on “developing and implementing instructional plans for learning
in science centers” subject and needed training on this subject. As a consequence, a
session was held in the PD program on this subject, in which teachers working
together with explainers to develop instructional plans. Moreover, PD program was
conducted as in the form of the series of three-day-long workshops. Although
workshops were underrated regarding its effectiveness (Guskey & Yoon, 2009), it
was claimed that by the help of various learning and engaging activities in which
learners could process information (“active learning experiences” as also suggested
by Birman et al., 2000; Garet et al., 2001), effective workshops can be designed

(Loucks-Horsley et al., 2010). Some activities that can be used for this purpose can
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be summarized as follows: analysis of sample videos, discussions, lesson modeling,
demonstrations, presentations, group activities and reflections from the groups, etc.
(Mundry, Britton, Raizen, & Loucks-Horsley 2000; Loucks-Horsley et al., 2010).
Correspondingly, some types of these activities were adopted in the PD program. For
instance, to show how science centers can be used as complementary environments
to school curriculum, modelling lessons were presented to teachers and explainers by
means of “The Teaching Sequence of Sound Topic” video and “The Teaching
Sequence of Magdeburg Spheres” demonstrations. Moreover, as another key element
of effective workshops, teachers were given opportunities to learn in collegial
environment (Birman et al., 2000; Loucks-Horsley & Matsumoto, 1999; Loucks-
Horsley et al., 2010; Oktay, 2015), in which they can learn from one another,
explainers, experts and educators. Teachers and explainers were given chance to
share their knowledge, experience and ideas not only while developing instructional
plan for a successful science center visit, but also other activities conducted
throughout the PD program (e.g., “The Heart of Daphnia”). Similarly, presentations
conducted during the PD program were not just an ordinary powerpoint presentations,
in which teachers just sit back and listen. They were interactive presentations, in
which teachers actively participated in by means of discussing and asking questions
to experts, educators, colleagues and explainers. Furthermore, coherence between
school curriculum and PD program’s activities was regarded so that teachers can
easily integrate them into their daily life school work (as suggested by Birman et al.,
2000; Garet et al., 2001). Separately, according to one of the characteristics of
effective learning experiences for teachers, called as assessment-centered, teachers
should be helped to reflect about what they learnt and how to apply what they learnt
(Loucks-Horsley & Matsumoto, 1999). Correspondingly, the current study gave
teachers opportunity to monitor themselves about what they learnt and their own
improvement in organizing and conducting field trips to a science center. In other
words, the teachers had a trip experience before the PD program, saw their
deficiencies, learnt about them in the PD program and then applied their learning

through a second visit.
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2.2.3. Research on teachers’ PD programs regarding informal learning

settings

Informal learning settings have a potential to engage teachers in professional
development that assembles pedagogy, professionalism and content (Melber & Cox-
Peterson, 2005). As a matter of fact, professional development opportunities for
teachers have been provided by informal education sites for a long time, that center
on presenting exhibits to teachers and teaching how they can connect classroom
curricula with the exhibits’ objectives (Lederman et al., 2012). For instance, a large
majority of 2500 informal learning environments in the United States offer
professional development programs for teachers and more than 150.000 teachers
participate in professional development programs offered by this type of environment
(Center for Informal Learning and Schools, 2004). Considering this, it could be
claimed that informal settings have been playing significant role in teachers’
professional development. Regarding science teachers, “informal science learning
experiences offer teachers a powerful means to enhance both professional and
personal development in science content knowledge and accessibility to unique
resources” (NSTA, 1998, p. 17).

Studies in the literature revealed that professional development programs focused on
teachers’ experiential learning experiences in informal settings (Neathery, 1998);
science content knowledge and inquiry-based science teaching (Duran et al., 2009,
2010; Lederman et al., 2012; Melber & Cox-Petersen, 2005); self-efficacy beliefs
(Duran et al., 2009; Ferry, 1995; Holliday et al., 2013; Ogbomo, 2010); awareness
about museums and their resources and utilization from these resources (Chin, 2004;
Faria et al., 2012; Melber & Cox-Petersen, 2005; Ogbomo, 2010). For instance, in
1998, Neathery provided professional development program about environmental
science in informal settings for twenty elementary teachers. The purpose of the
researcher was to assess participants’ experiential learning experiences in informal
settings including wildlife refuge, science center and zoological sanctuary. Through
the program, the researcher gave teachers opportunity to engage in hands-on

activities, instruction by guides and to explore the informal settings. Informal learning
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questionnaire, including semantic-differential items and open-ended response items,
was used to collect data. Data analysis revealed four assertions related to teachers’
informal learning experiences. The first one indicated the importance of instructions
given by guides (e.g., “The guides open up series of thoughts and ideas in how to use
experiences as a part of our curriculum”, p.43) (Neathery, 1998). The second
assertion was related to firsthand experiences, according to which teachers
meaningfully understand concepts through real-life experiences. The third assertion
was about the significance of free choice and participatory design in informal learning
experiences. The last assertion refers to the utilizing from informal learning settings
as an educational complement to teachers’ classroom instruction. At the end,
Neathery (1998) concluded experiental activities enhanced learning in informal

settings.

In the view of Cohen and Hill (2000), the development of teachers' subject matter
knowledge is important because teachers whose subject matter is developed can
improve their teaching practice, so that their students’ gains can increase. In line with
this view, Lederman, Holliday, and Lederman (2012) explored the influence of
exhibit-based professional development program on 4"-8" grade teachers” PCK,
pedagogy and understanding of subject matter. The program was administered by in
collaboration with science center and university. There were three groups of teachers
(N=94) in the study: two groups of them attended the 42-hour course, including the
guided tours, free exploration and tour with a worksheet, throughout the school year
and one group of teachers attended the same course during the summer, having 35
contact hour overall. The course was about Life Sciences including the topics such as
cells, organs, and genetics. During the course, teachers discussed the science content,
lessons and science center exhibits with each other. Also, the researchers provided
teachers opportunity to plan how to best integrate and implement their exhibit-based
learning into their instruction. During the guided tours, teachers were explained all of
the exhibition themes in the science center and particular exhibits within each area
by the exhibit designers. However, during free exploration time, teachers were
allowed to carry on personal, content-based and pedagogical exhibit related

discussions, while answering open-ended questions. Moreover, teachers were given
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a worksheet to complete visiting four exhibits areas in the science center. It was
required teachers to read text labels, observe the content of the exhibits, interact with
computer simulations or animations and watch a movie. Data were collected by
means of video and audiotape as well as observations and field notes. The researchers
found that pedagogical discussions of teachers were generally about how their
students react materials or exhibit’s text panels. Moreover, it was concluded that the
understanding of how exhibits play a role in developing science content knowledge
of teachers and how these affect content related social interactions of them were
substantial to go beyond only getting teachers ready for the field trips (Lederman et
al., 2012). In a similar perspective, Melber and Cox-Petersen (2005) evaluated the
influence of three variations of workshops within professional development program
(based on museum, museum and field, field) on sixty secondary and elementary
school teachers’ comprehension of science content, instructional practices based on
inquiry and awareness of museum and field resources. Data were collected through
an end-of-workshop questionnaire, open-ended follow-up questionnaire, semi-
structured interviews. There were three workshop models, (1) Model A — 3-day
workshop was held in the museum (n=22) and the significant part of it (%40)
consisted of self-guided exploration of the halls, (2) Model B —one day in the museum
and one day at the field site (n=20), (3) Model C — 2-day workshop was held at the
field site (n=18). In all workshop models, a packet of curricular materials to be useful
in transferring workshop activities in classroom were given the all participants. It was
found that there were statistically significant gains in teachers’ perceived content
knowledge (e.g., concepts in desert ecology, history of tar pits, etc.) within all
workshops. Similarly, results revealed that there was an increase in teachers’
understanding of scientific processes and a change in the teaching methods they use
(e.g., more use of inquiry-based and hands-on activities). Furthermore, the
researchers tried to figure out the components of workshop that lead to change in
teachers. According to all participants of these three workshops, the most worthful
elements of the workshop were interactions with artifacts and specimens of museum
and hands-on activities. Moreover, when asked to participants in Model B and C to
specify the most helpful workshop components, they indicated “spending time with

scientists” and “classroom activities” (only participants in Model B). All in all,
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connections to the science instruction, scientific field work, and time spent in the
museum were reported by teachers as the most valuable elements of the professional
development program. Correspondingly, they expressed their feelings about the
experiences they had, as follows: “These are very valuable workshops in order to
have personal growth and to feel confident in teaching the subject material” (Melber
& Cox-Petersen, 2005, p.117). In another study, Duran et al. (2010) investigated the
effect of a professional development program called as ASTER 11l (Active Science
Teaching Encourages Reform) on the perceptions of early childhood teachers about
the role and effect of visits to science museum and consequently on teaching and
learning of students. Project ASTER 111 consisted of three phases, spanned over one
year. During first phase, teachers participated in a series of seminars about inquiry-
based science teaching, which focused on designing and implementing 5E learning
model lessons. During second phase, “ASTER Teams” including teachers, science
educator, university scientist and science museum member were formed. These teams
developed a 5E learning model science lessons related state standards with a science
museum (COSI-Center of Science and Industry-) exhibits. Moreover, teachers
explored the science museum exhibits on their own to experience inquiry. During the
last phase, teachers organized a field trip to COSI with their students to test their
lessons developed before. Then, some refinements and modifications were made
based on the experiences in this field trip. Data were collected both quantitatively
(survey to assess teachers’ beliefs about inquiry and science teaching) and
qualitatively (reflection papers to assess teachers’ perceptions about themselves and
their students). As a result of the study, the researchers hypothesized that according
to teachers’ perceptions, there was a positive impact of informal science education
on both teacher’s and student’s content knowledge and ability to learn by exploring
scientific concepts via hands-on experience. However, the researchers could not say
about which phase of this professional development program had an influence on
teachers’ perceptions. Nevertheless, they argued the necessity of interplay of all
phases. In the same project, Duran et al. (2009) also investigated the effect of as
Project ASTER Il on early childhood teachers’ (N=26) perceptions of inquiry-based
science teaching and their self-efficacy beliefs. One of the main purposes of the

Project ASTER |11 was to develop science curriculums, enriched with inquiry-based
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science museum exhibits, and in parallel with national and state science education
standards. As mentioned above, there were three phases of ASTER Ill Project
including various programs. Data were collected through (1) “Survey of Teacher
Beliefs in Inquiry-Based Teaching” - to assess teachers’ beliefs about inquiry-based
teaching, (2) “Science Teaching Efficacy Belief Instrument (STEBI-A)” - to assess
teachers’ beliefs about science teaching and (3) Reflection papers — to learn more
their professional development experiences in the project. At the end of the study, the
Duran et al. (2009) revealed three themes from the analysis of reflection papers,
which were influence on teacher understanding of inquiry, increased confidence
about science teaching and benefits of collaboration. The following quotes represent

these themes respectively:

...It really helped me understand how to conduct an inquiry-based lesson.
Actually exploring the exhibits ourselves and asking testable questions gave
me the understanding | need to plan a lesson using the 5E Model (p.62).

When | brought my class to COSI, | was able to teach my students better than
| ever could have without this experience. | feel much more confident in my
knowledge as | explain physical science to my students (p.62).

One portion of ASTER 111 that was most beneficial was working with other
members of the class that taught at the same grade level. The educator that
worked in our groups was helpful and supportive of our ideas and gave
suggestions as we went through COSI. The scientist who worked with us was
also quite helpful. He explained concepts in a scientific manner that we may
have completely misunderstood otherwise. It was nice to have the background
knowledge so that we as teachers have a clear understanding (p.63)

In sum, the researchers concluded that teachers were more likely to agree that inquiry-
based teaching enhances individualized learning and assists students to deeply
examine the topics (Duran et al., 2009). Moreover, according to the researchers,
teachers’ confidence increased as a result of professional development program. For
instance, teachers had the following beliefs: “I can explain to students why science
experiments work, | have the necessary skills to teach science, and an inadequate
science background of a student could be overcome by good teaching” (Duran et al.,
2009, p.66).
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Teachers' attitudes, beliefs and self-efficacy regarding science teaching are the
subject areas that has long been subject under the spotlight of the researchers. For
instance, in 1995, Ferry investigated the influence of a teacher training program based
on small group teaching experiences at an interactive science center, on preservice
teachers’ confidence (N=102). During the program, preservice teachers participated
in one-hour guided tour and one-hour self-exploration tour at the science center. They
also observed an explainer, who was guiding children in the explanations of exhibits
over a two-hour period. Then, it was asked to preservice teachers to guide a group of
children through the science center. The methods of data collection were a
questionnaire measuring the impact of the program and an interview with randomly
selected preservice teachers. Ferry (1995) found that majority of preservice teachers’
(89% of men and 92% of women) confidence in their ability to instruct students in
hands-on science was increased by means of teacher training program based on small
group teaching experiences at an interactive science center. Similarly, in 2010,
Ogbomo conducted a case study to investigate the impact of a science museum/center
professional development program on six elementary science teachers’ instructional
practices and self-efficacy beliefs regarding the science teaching. While three
teachers participated in science center workshops, three of them participated in
museum workshop. The methods for data collection were (1) observations — focusing
on the teachers’ science teaching before and after participating in the professional
development program, (2) self-efficacy survey (STEBI-A) — focusing on science
teaching efficacy beliefs of in-service teachers before participating in the professional
development program, (3) semi-structured interviews — focusing on the teachers’
reflection on the changes in their instructional practice and self-efficacy beliefs.
Analysis of observation and interview data revealed two major themes, which were:
“Program was beneficial” and “Program did not improve instructional practice”.
Reasons of the failure of the program were listed by Ogbomo (2010) as: lacking of
follow-up activities, teachers’ strong science background, time constraint on the
application of new learnings and seeing the program as a “loss of the day of teaching”.
On the other hand, the program was seen as benefical since it gave teachers a chance
to (1) build content knowledge, (2) experience and discuss materials, which were

related to state goals, (3) work together with their colleagues, and (4) increase their
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confidence in science teaching. Moreover, Ogbomo (2010) found two factors
contributing teachers’ self-efficacy, which were the having opportunity to experience

lessons at first hand and having a model teacher who teaches lessons.

In another study, the effectiveness of Informal Science Institution (ISI) course
including life sciences was examined with a sample of three groups of elementary
and middle school teachers (N=62) (Holliday et al., 2013). Two groups participated
in professional development programs held six times each month during the academic
year, forty-two hours in total. In summer, the third group was subjected to thirty-five-
hour course, in five consecutive days. The program was created on the basis of the
scientific content of the exhibits, inquiry-based teaching methods and activities. In
addition to lectures in the course, variety of activities were conducted such as guided
tours, utilization of worksheets, and free exploration in the exhibitions. Data were
collected through subject matter knowledge test at the beginning and end of every
course. At the same time, teachers were asked to keep their portfolio to get opinion
about their overall thoughts and impressions about the course. The results of the
applied test showed that teachers did not completely learn, although they reported in
their portfolios as they did learn well. On the other hand, teachers denoted regarding
questions for course evaluation that the time for hands-on experience, scientific
content and museum trip was sufficient. Some teachers stated that more time was
necessary to discuss students’ misconceptions and museum trip. Finally, results of
portfolio evaluation showed that improvement of teachers were in four area: (1)
content, (2) comfort and confidence in science teaching, (3) cooperation with other
teachers, (4) museum resources and their utilization. The researchers indicated that
providing all available museum resources to teachers and exposing them to various
ISI exhibits could be the reason behind the increased comfort and confidence of
teachers. For instance, the following quote of a teacher was presented as an evidence
for this:

being in this workshop series gave me a greater understanding of the resources
available to me at the 1SI, and gave me a greater ability to plan a well-thought-
out field trip at the ISI, where the students were able to see and do specific
things that tied into what they were learning. (Holliday et al., 2013, p.10).
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In the light of the study of Holiday et al. (2013), it might be inferred that teachers’
efficacy in science teaching and awareness of museum resources are somehow related
each other, especially while utilizing from such kind of places in their lessons.
Likewise, Faria et al. (2012) believed that in-service science teacher program is
needed to show how to design and implement effective school trip and integrate
resources of informal settings into their teaching practice. Therefore, the researchers
investigated the impact of science teacher training course, which was developed by
and conducted in a science center, on teachers’ (N=38) utilization of science centers’
resources. The teacher training course consisted of two units: (1) a 16-hour tutorial
unit — refers to practical and theoretical work in class, and (2) a 10-hour autonomous
unit — refers to the development of a portfolio and the organization and
implementation of two science center visits by teachers. Moreover, there were four
sessions of tutorial unit. During first session of tutorial unit, teachers were asked to
critically analyze the resources in science center and discuss the similarities and
differences between non-formal and formal learning environments. During the
second session, teachers’ awareness about organizing purposeful visit to a science
center was tried to promote. During the third session, teachers were asked to classify
different science center resources based on its degree of interactivity. During the final
session teachers’ awareness about the evaluation of school visit to science center was
tried to promote. To comprehend teachers’ perspectives on the course, an online
questionnaire was used. Similarly, to evaluate the impact of the course, direct
observations of the tutorial sessions and school visits were used. Findings indicated
that teachers (1) realized the importance of knowing exhibitions before conducting a
school visit, (2) obtained in-depth knowledge about the resources of center, (3) played
more active role during school visit, and (4) felt that they were more enthusiastic and
capable to conduct a school visit to a science center, as a result of participating in
science teacher course, in which they can critically analyze exhibits with science
center educators and can design trip plans to be used in a science center visit (Faria
et al., 2012). In a similar perspective, in their study, Melber and Cox-Petersen (2005)
tried to support secondary and elementary school teachers’ classroom instruction by
increasing their awareness of the museum resources such as free curriculum guides,

exhibit tours, website resources and a loan service enabling teachers to borrow
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specimens and artifacts for use in the class. It was found that teachers’ awareness of
museum resources available to them was higher on post-workshop self-reports
(M=2.56, SD=1.09) than on self-reports of pre-workshops (M=4.06, SD=077),
t(16)=4.39, p<.01, for museum-based workshop, in which teachers participated in
hands-on activities and problem-solving sessions using museum resources; self-
guided exploration and learnt about how to acquire loan-service and free of charge
items. However, only three participants from field-based workshop and only one
participant from museum- and field-based workshop chose “learning about museum
resources” as the most helpful elements of workshop for their teaching. After all,
Melber and Cox-Petersen (2005) concluded that museums help teachers built
knowledge about available resources and these type of workshops empower them to
make better decisions about their science teaching by improving their understanding
of available museum resources. In another study, Ogbomo (2010) found that teachers,
who participated in museum/science center workshops -including presentations about
introduction of activities and a typical visit, guided tours, and teacher manuels
(consists of student activities, information needed for a visit to there)- built
augmented knowledge of resources avaliable to them and learnt how to use them in
their classes. For instance, one teacher reported workshop benefits as: “At the
workshop they gave us more than enough materials and they teach you how to do the
activities...The museum workshop really prepares you to teach...” (Ogbomo, 2010,
p.82). Regarding preservice teachers, in 2004, Chin investigated twenty-one
preservice secondary science teachers’ ways to deal with resources and contexts of
National Museum of Natural Science and how teachers use museum resources to
enhance their science teaching as a result of teaching method course. First of all, a-
four-stage teaching method course was designed by the researcher. Besides lecturing,
there were such kinds of sections in the course as (i) an arranged visit to science
museum, (ii) discussion with educators of museum, (iii) development of lesson plans
on atopic as a group work, and (iv) teaching practice in the museum. In the first stage,
the nature of informal science education and effective teaching strategies like
constructivism related to science museum were introduced to the participants. Then,
a special arranged visit to the National Museum of Natural Science was conducted to

increase preservice teachers’ knowledge about museum resources and give them
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opportunity to meet museum educators. In the second stage, preservice teachers were
asked to first develop a science lesson plan for use in the classroom and then
transform it into the museum context. In the third stage, preservice teachers did their
teaching practices regarding their lesson plans in the science museum context.
Finally, in the fourth stage, they wrote reflective journals about their experiences.
Researcher collected data from multiple resources, which were interviews, teachers’
diaries, field notes, observations, pre- and post-lesson plans, and videotapes. Chin
(2004) found that preservice teachers’ in-depth knowledge about museum and its
resources improved as a result of two consecutive stages, which are specially
arranged visit guided by instructor and several self-visits fulfilling the lesson plan
development task. These subsequently contributed their ability to integrate science
museum resources into school science. Moreover, it was found that getting feedback
from their peers and reviewing the lesson plans developed by other groups paved the
way for preservice teachers to observe several teaching strategies and concept
representation ways used by other groups and consequently to refine their own lesson
plans. Chin (2004) also indicated that the role of the preservice science teachers
changed from being only as an ordinary visitor to the goal-directed observer and a
lesson producer. To sum up, preservice teachers enhanced their comprehension and
their ways to utilize from museum resources in their teaching at the end of museum-

focused professional development course.

To sum up, regarding informal settings, teachers’ content knowledge and
instructional practices based on inquiry improved after participating in professional
development programs including inquiry-based science teaching (Duran et al., 2009,
2010), collaboration between science educators, university scientist and science
museum member (Duran et al., 2009), exploration of exhibits on their own (Duran et
al., 2010; Melber & Cox-Peterson, 2005), hands-on activities (Melber & Cox-
Peterson, 2005), and connections of museum- and field-based activities to classroom
science instruction (Melber & Cox-Peterson, 2005). In a similar manner, professional
development programs, which give teachers opportunity to learn more about all
museum resources available to them (Holliday et al., 2013); experience teaching

hands-on exhibits at first hand (Ferry, 1995; Ogbomo 2010); observe model teachers
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teaching (Ogbomo, 2010); develop lessons relating state standards with exhibits and
test them through a visit to science museum (Duran et al., 2009), increased teachers’
comfort and confidence in science teaching. Moreover, the above-mentioned
literature put forward that teachers built knowledge of science museum/center
resources and learnt to utilize from these resources in their lessons as a result of PD
programs, in which they;
e were introduced to activities, teacher manuals, loan-service and free of charge
items (Melber & Cox-Peterson, 2005; Ogbomo, 2010)
o critically analyzed exhibits with science center educators (Faria et al., 2012)
e participated in specially arranged visit guided by instructor and problem-
solving sessions using museum resources (Chin, 2004; Melber & Cox-
Peterson, 2005; Ogbomo 2010)
e explored science museum/center on their own given free exploration time
(Chin, 2004; Melber & Cox-Peterson, 2005)
e designed trip plans to be used in a science center visit, got feedback from their
peers and reviewed plans developed by others (Chin, 2004; Faria et al., 2012)
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CHAPTER 3

METHODOLOGY

This chapter includes information about the research questions, design of the study,
participants, instruments, data collection and analysis, assumptions and limitations,
validity and reliability related to the current study, information about field trip site

and PD program.

3.1. Research Questions (RQs)

The main and sub-research questions of this study were:

1. How does PD program influence science teachers’ awareness about science
centers and their resources?

2. How does PD program influence science teachers’ way of conducting field
trip to a science center?

a) Through the lenses of the researcher, what are the changes in science
teachers’ strategies for conducting science center visit from beginning to
the end?

b) Through the lenses of science teachers, what kind of characteristics of PD
program had an influence on their instructional planning regarding science

center visit?

3.2. Design of the Study and Rationale

The design of this study was case study, which was defined by Creswell (2012, p.465)
as: “an in-depth exploration of a bounded system (e.g., activity, event, process, or
individuals) based on extensive data collection (Creswell, 2007). Bounded means that

the case is separated out for research in terms of time, place, or some physical
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boundaries”. According to Creswell (2012), a single individual or several individuals
separately or in group might be a case. In this study, three science teachers
participating in BILMER PD program formed the case since they were unique in that
there were no other teachers participating in the professional development program
for the purpose of this study and there were no other teachers conducting visit to
METU SC both before and after participating in the PD program. Similarly, the posed
research questions (i.e., “how” questions), being explanatory in nature, likely led to

the use of case study, as explained by Yin (2009).

There were three types of case studies used often by qualitative resarchers: (1)
intrinsic case study - deals with the understanding of particular situation or individual,
(2) instrumental case study - deals with shedding light on specific issue as a means
to larger purpose, and (3) collective or multiple case study — deals with multiple cases
providing insight into one overall study (Creswell, 2012; Fraenkel & Wallen, 2006).
The current study constituted a single case study by fitting into intrinsic type since
the researcher described the specifics of the case in detail to provide insight into

specific phenomena (i.e., the influences of PD program on teachers).

3.3. Participants

The purpose of qualitative study was to reveal in-depth exploration of a phenomenon,
not to generalize a population. Therefore, researcher selected the sample purposefully
to best comprehend the phenomenon (Creswell, 2012). Typical sampling approach,
which “is a form of purposeful sampling in which the researcher studies a person or
site that is typical to those unfamiliar with the situation” (Creswell, 2012, p.208) was
used in the current study. For that purpose, the researcher studied three typical science
teachers at a private and public school in Ankara since these individuals have at least
one-year experience in teaching and have assimilated the school’s cultural norms.
Moreover, teachers’ interest in informal learning environments, and their enthusiasm
and willingness for research were also considered as selection criteria because of the
loss of individuals is a common problem while progressing the study (Fraenkel &

Wallen, 2006). Thus, the researcher tried to study with these participants in the study
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over time keeping their motivation high. Besides, they had never participated in
professional development program about out-of-school environments, especially
science center, before. Separately, since the larger number of cases or individuals can
be inconvenient to report details about each individual and result in superficial
perspectives and decrease in the overall ability of a researcher to provide an in-depth
picture (Creswell, 2012), the number of participants was held at three. The

demographic information about participants was given in the following paragraphs.

Teacher A was graduated from Department of Elementary Science Education at
Middle East Technical University (METU). In 2016, she was continuing master
program in the field of science education. She was a science teacher at a public school
in Ankara, who had three years of teaching experience as of 2016. Also, she said that
she was working at this school since February 2016. Before, she had worked another
public school in Ankara. Although she had participated in-service training courses,
she had never participated in professional development program about informal
learning environments, especially science center before. She also mentioned that she
had occasionally taken the students at her previous school to out-of-school

environments like a museum and Eymir Lake in Ankara.

Teacher B was graduated from Department of Elementary Science Education
Department at METU. She was a science teacher at a private school in Ankara, who
had four years of teaching experience as of 2016. She had participated in-service
training courses but she had never participated in professional development program
about informal learning environments, especially science center before. However, she
expressed that while she was a university student, she worked at METU Science
Center for a short period of time (about twenty-eight hours) as a volunteer within the
community service course. Moreover, she mentioned that she generally organizes
field trips to out-of-school environments like theater, museums, and natural parks

twice a year.

Teacher C was graduated from Department of Elementary Science Education at

METU. She was a science teacher at a private school in Ankara, who had four years
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of teaching experience as of 2016. Although she had participated in-service training
courses, she had never participated in professional development program about
informal learning environments, especially science center before. Moreover, she
mentioned that she regularly organizes field trips to out-of-school environments like

nursing home, fire station, and earthquake simulation center.

3.4. Instruments

3.4.1. Semi-structured interviews

In this study, a total of four semi-structured interviews (see Appendix A for interview
questions and see Table 3.1. for data collection procedure) were conducted with the
participating teachers: (1) interviews after the science center visits organized by
teachers before and after the PD program, (2) interviews about their science center
awareness before and after the PD program (also about evaluation of the PD

program).

The purpose of these interviews was to identify the influence of PD program on
science teacher's awareness of science centers and their use, teachers’ way of
conducting field trip to a science center. Semi-structured interview questions were
developed by the researcher by considering relevant literature and research questions
(Chin, 2004; Harkins, 2013; Kisiel, 2003a; Melber & Cox-Petersen, 2005; Michie,
1998; Ogbomo, 2010). Interviews took place at the office of the researcher. They
were held on the day and hour appropriate to the teachers' schedule. The approximate
duration of each interview was about 90 minutes. All interviews were recorded with
the help of a voice recorder. The first two interviews (i.e., about their awareness and

visits before PD program) were transcribed prior to the second interviews.

3.4.2. Observations

Observations were made to answer the following research question: "Through the

lenses of the researcher, what are the changes in science teachers’ strategies for
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conducting science center visit from beginning to end?". Nonparticipant observation
was adopted while observing teachers during their visits to METU SC. During the
observations, the researcher tried to record all interactions of teachers with students,
explainers, exhibits, verbally or non-verbally by both using observation checklist
developing by the researcher taking into account relevant literature (see Appendix A)
and taking detailed field notes. During the observations throughout the entire visit,
observer was generally positioned herself closer to teachers being observed to hear
what they were talking. Teachers were only told that they would be observed during
the visit, they were not informed of the purpose of the observation until the data have
been collected. Therefore, it was assumed that behaviors of teachers during science
center visit were not significantly changed while the researcher was observing them,
compared with the absence of the researcher. On the other hand, Fraenkel and Wallen
(2006) argued that observer bias (i.e., observer’s ideas or characteristics may
influence what s/he really sees) may impact on the outcomes of the study. To handle
observer bias, the researcher adopted member checking technique. Birt et al. (2016)
argued that the potential of researcher bias can be reduced by including participants
of the study in controlling and verifying the results. They called this technique as
member checking and defined as method of returning an interview transcript or
analysed data to a research participant to validate, confirm, or provide the
trustworthiness of qualitative results. Therefore, the analysed observational data were
returned to teachers to check for accuracy and resonance with their experiences
during science center visit after the post interview. For instance, the researcher said
Teacher A: “During stationary presentation, you just sat and watched. Also, you did
not make any association with the curriculum or ask any question to your students
about the subject. You mostly toured exhibits on your own, reading the explanations
about them on the labels... Do you agree on these analysed observational data?”. As
a result, teachers agreed on the analysed observational data without making any
changes and these data were included in the study to be used to triangulate the data

from other instruments such as interviews and instructional plan.
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3.4.3. Instructional plan

Concurring with the claim by Behrendt and Franklin (2014) that preservice teachers
are not educated in science teacher education programs about how to plan and
organize a field trip, some strategies and activity examples required to organize and
conduct a field trip to the science center and a sample instructional plan (see
Appendix E) were suggested to the teachers during PD program in order to be used
when developing their instructional plan for their future trips. The suggested sample
instructional plan was prepared for 11" grade students on the subject of force and
motion in physics. It was a plan where the purpose of the trip, teaching methods and
techniques, and the curriculum link were presented. Moreover, it was a plan where
the introduction, development and conclusion sections of a standard instructional plan

were presented as pre-, during-, and post-visit sections.

The purpose of the use of instructional plan as an instrument was to triangulate the
data from other instruments such as interviews and observations. In other words, the
researcher used instructional plans to determine whether teachers’ answers to
interview questions about their visit and their observed actions during their visits

matched with what was written in their instructional plans.

In both visitations to METU SC, teachers (A, B, and C) brought their same sixth
graders, fifth graders and fourth graders respectively. They also prepared their
instructional plans according to these grade levels. While they were not requested to
prepare a plan for their first visits to determine whether teachers would prepare a plan
when it was not required, they were requested for preparing a plan for their second
visits to triangulate the data from other instruments such as interviews and
observations. On the other hand, they determined the topic, the sections, the inclusion,

and format of their instructional plans and the like on their own (see Appendix F).
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3.5. Data Collection Procedure

The details of data collection procedure is given in Table 3.1.

Table 3.1.
Data Collection Plan
Phases Months
1 February-
March
2 February-
March
3 February-
March
4 March
5 March-
April
6 April-
May
7 June
8 June

Instruments
Observation

Interview

Interview

Instructional
plan

Observation

Interview

Interview

Explanation
Before PD program, all
teachers organized a trip to
METU SC. Teachers were
observed during the trip.

Interview about their first trip

Interview about their science
center awareness

Teachers participated in PD
program.

Teachers were requested to
prepare an instructional plan
for their second trip to the
METU SC based on their
learning in the PD program.

After PD program, all teachers
organized second trip to
METU SC. Teachers were
observed during the trip.

Interview about their second
trip

Interview about their science
center awareness and
evaluation of PD program

Related RQ
RQ 2

RQ 2

RQ1

RQ 2

RQ 2

RQ 2

RQ1and RQ 2
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3.6. Data Analysis

In the current study, both descriptive and content analysis were used to analyze the
collected data. Descriptive analysis is the summation and interpretation of data
obtained by various data collection techniques according to pre-determined themes
(Yildinm & Simsek, 2013). In this type of analysis, the researcher often places direct
quatotations in order to strikingly reflect the views of individuals who have been
interviewed or observed. The main purpose of the descriptive analysis approach is to
present the findings in a summarized and interpreted way to the reader (Yildirim &
Simsek, 2013). Descriptive analysis involves four stages. In the first stage, a
framework is established for data analysis regarding the research questions, the
conceptual framework of the research, or the dimensions in interviews and
observations. Thus, it is determined on which themes the data will be organized and
presented. In the second stage, the researcher reads and organizes the data according
to the created framework. In this process, it is important to bring together the data in
a meaningful and logical way. In the third stage, researcher defines the data that s/he
has organized and supports with direct quotations where necessary. In the last stage,
the researcher explains, associates, and interprets the findings that s/he has identified.
Moreover, the researcher may explain the cause and effect relationships between the
findings and, if necessary, compare different phenomena to further reinforce the
comments s/he has made (Yildirnm & Simsek, 2013). Results related to teachers’
science center awareness and their strategies used for conducting visits to METU SC
were descriptively presented in the current study. More specifically, teachers’ science
center awareness were descriptively presented under the following frameworks based
on the interview questions: awareness about science centers in Ankara and in Turkey
(out of Ankara), awareness about science center resources and utilization from these
resources. Similarly, teachers’ strategies used for conducting visits to METU SC were
descriptively presented under the following frameworks based on the related

literature: pre-, during- and post-visit strategies.

Content analysis is used to gain insight in which “situations, settings, styles, images,
meanings and nuances are key topics” (Altheide, 1987, p.68). In their books, Yildirim
and Simsek (2013) explained three different coding types for the content analysis
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suggested by Strauss and Corbin (1990), which are coding based on pre-defined
concepts, coding based on concepts derived from the data and coding within a general

framework. The explanation of these coding types was presented below.

1. Coding based on pre-defined concepts: In the case of a theory or conceptual
framework that forms the basis of the research, it is possible to extract a list
of codes before the data is collected. In such situations, it is easier to encode
collected data because there is already a structure for the analysis of the data
(Yildirnm & Simsek, 2013, p.261).

2. Coding based on concepts derived from data: It is used for research that do
not have a specific theoretical basis. Since there is no conceptual structure to
guide the analysis of the collected data, this structure is revealed by the
researcher through inductive analysis of collected data. In such cases, the
researcher reads the data in a line-by-line and tries to determine the
dimensions that are important within the scope of the research. Then, the
researcher generates certain codes. In summary, codes are generated directly
from the data in the inductive analysis (Yildirim & Simsek, 2013, p.264).

3. Coding within a general framework: Such coding consists of a combination
of the aforementioned coding formats. That is, it is possible to create a general
conceptual structure before the analysis of the data. Coding is done based on
this conceptual structure. However, new codes are included in the list. In this
way, while a predetermined list of codes directs the content analysis, data
emerging from the inductive analysis is added to the previously generated
code list or old codes are revised according to new ones (Yildirim & Simsek,
2013, p.264).

In the current study, the first two coding types were used in analysing the data.
Accordingly, data related to teachers’ strategies used for conducting visits to METU
SC were coded based on pre-defined concepts. More specifically, Kisiel’s (2003a)

strategies (pre-, during-, and post-visit) were the main coding source during the
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analysis of the changes in teachers’ strategies for conducting science center visit.
Detailed explanation of these strategies was given in Chapter 2 (see Table 2.1).
However, the researcher of the current study made some changes in the categories of
these strategies. For instance, “General Things to Do” and “Instructional Planning”
categories were added to the pre-visit strategies section. Similarly, “Following
Instructional Plan” category was added to the during-visit strategies. “General Things
to Do” category was created by the researcher inspiring from the Lagin Simsek’s
(2011, p.14) “Bureaucratic Works” strategy, which is related to the general works to
do such as permissions, booking, etc. On the other hand, “Instructional Planning”
category was created by the researcher inspiring from the Kisiel’s (2003a, p.121)
“Plan of Action” strategy. In 2003, Kisiel used “Plan of Action” term, which was
defined as an action plan for the field trip day, as during-visit strategies of teachers
to discuss whether teachers follow an action plan and to what degree teachers follow
it during their fieldtrip. However, the researcher purposefully divided this term into
two categories, which are “Instructional Planning” and “Following Instructional
Plan”. In the current study, “Instructional Planning” category was put under the pre-
visit strategies section since the researcher wondered whether teachers prepare an
instructional plan for their trips. Furthermore, “Following Instructional Plan”
category was put under the during-visit strategies section since the researcher wanted
to learn whether teachers follow their plan during visit. A new protocol for coding
(see Appendix G) was created regarding all these changes and the data were analyzed

accordingly.

Data related to teachers’ science center awareness and their views on the
characteristics of PD program influencing their instructional planning regarding
science center visit were coded based on concepts derived from the data. Accordingly,
the researcher read the data in line-by-line and tried to determine the dimensions that
are relevant to scope of the research question. Then, the researcher generate codes
and created a protocol to be used for ensuring the reliability of coders and coding.
The detailed explanations of these codes were presented in Appendix G.
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All in all, “there is no one correct analysis for qualitative data. Additionally,
qualitative research has design and analysis flexibility (Bogdan & Biklen, 2007;
Marshall & Rossman, 2006; Merriam, 2009; Patton, 2002), which is an indicator of
research’s richness”, as stated by Aydin (2012, p.99). Besides, the use of both content
analysis and the detailed and direct-quatotation-supported descriptive data analysis
ensures the public justifiability of the data. That is, readers or reviewers can directly
assess the quality of the coding (Ahuvia, 2001) referring to codings with their main

texts and protocols for these codings.

3.7. Incentive

In order to keep teachers’ enthusiasm and willingness for their participation and to
thank them for their participation in the research, a total of three different gifts were
given. The first present was a pencil and a notebook given before the professional
development program. The second one was a houseplant to thank them for
participating in the professional development program. Finally, a book about

informal learning environments was presented as a gift after the last interview.

3.8. Description of Field Trip Site

In the current study, METU Society and Science Application and Research Center
(METU SSARC), founded in 2006, was used as field trip site. This institution is
located in the campus area of METU in Ankara, which is one of Turkey's most
competitive universities. It is annually visited by about 20,000 students and teachers
on school field trips. METU SSARC consists of 3 different buildings that serve
different purposes and an outdoor exhibition. A steam train and various airplanes are
on display in outdoor exhibition. “Science and Technology History Exhibition”
building contains objects describing the history of science and technology from
ancient times to present day. In “Classic Car Exhibition” building, there is a private
collection of cars utilized in the past. “Science Center (SC)” building contains the
exhibits designed with the principle of 'Interact with Science'. That is, visitors get

hands-on experience inside.
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This science center was selected for convenience due to four reasons. First of all,
there were two different science centers option for teachers in the center of Ankara:
1) METU SC and 2) Feza Giirsey Science Center. Teachers prefered to organize trip
to METU SC since they were METU graduates and familiar with the campus. Second,
the researcher has been working on there since 2011. Third, this SC offers free of
charge service. Lastly, it offers some free of charge resources for teachers like trip
guide, suggestions for pre-visit activities and introductory presentations of monthly

activities on their websites.

3.8.1. General information about METU SC

The METU Science Center serves all grade levels from the 4™ grade, in addition to
individual visitors. Individual visitors are permitted from 9 am to 5 pm, except on
days when it is closed. The science center is generally closed on Sundays and official
and religious holidays. Three sessions (9.30 am, 11 am and 2 pm) are held on
weekdays to school groups for that monthly activity program. One and half hour time
slots are reserved for each group. Visitor student groups should be at least 15 and at
most 40 people. For groups of 40 students, at least 2 teachers should accompany the

students. School groups are responsible for transportation expenses.

The METU Science Center has over 80 exhibits, appealing special themes (e.g.,
mechanics, electricity and magnetisim, optics, maths & intelligence, sound & waves).
Some of the exhibits are interactive that presents different outcomes in response to
the visitors’ action. For instance, visitors can learn their weight in the Moon and other

planets by means of “Weight Simulator”.

3.8.2. Typical field trip process at METU SC

A typical field trip at METU SC consists of two sections: stationary and interactive
presentation and free exploration time. During field trips, school groups are greeted
at the entrance and requested to seat in theater seating arrangement in the seating area

to participate in explainers’ presentation. This presentation consists of the explanation
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about three or four exhibits related to that months’ topic, which is usually structured
by the explainers in parallel to the school curriculum. For instance, the presentation
program of March is about sound topic and that month, students learn this topic at
their schools. The monthly program is announced through METU Science Center’s
Trip Guide on their website. About 20-minute interactive presentation is provided by
the explainers, in which students actively participate by means of asking question,
discussing with each other and the explainer, touching and observing exhibit. Then,
free time is given to students to explore other exhibits attracting their attention. In
that time interval, explainers are avaliable to interact with students to answer their

questions and help them when they need.

3.9. Professional Development (PD) Program

The PD Program was held on March 11-13, 2016 in Gazi Faculty of Education in
Ankara. Within the framework of the "BILMER Project: Teachers and Explainers
Professional Development Programs Pilot Workshops-1", which was planned for 36
hours in total and consisted of 16 sessions, some activities were carried out in the
METU SC, Ahlatlibel Observatory and Feza Giirsey Science Center (see Appendix
B for the program brochure). A total of 38 participants (13 explainers and 25 teachers
from different schools and branches) participated in the workshops. The detailed

information about the program was given below.

3.9.1. Information about explainers in the PD program

Participant explainers were people working in eight different science centers in seven
different cities, which were Konya (n=1), Eskisehir (n=2), Gaziantep (n=2), izmir
(n=2), Bursa (n=2), Kocaeli (n=2) and istanbul (n=2). Five female and eight male
explainers were selected on the basis of volunteerism considering some specific
criteria (e.g., studying at the graduate level, participating in activities organized by
MoNE and TUBITAK, etc.).
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During two science center visits in the PD program, participants were also brought
together with explainers of science centers in Ankara, which were METU SC and
Feza Giirsey SC. There were two different explainers at METU SC, who were also
from the BILMER project team. One of them had science background and five-year
experience as an explainer. The other one had physics background and nine-year
experience as an explainer. Explainer of the Feza Giirsey SC had geology background

and about twenty-year experience as an explainer.

3.9.2. First day of the PD program

First day of the PD program consisted of six sessions held at classroom of Gazi
Education Faculty. In the first session, the purpose of the BILMER Project and the
PD Program was shared with the participants. Then, the first session was completed
with explainers’ introductory presentations about their science centers (Detailed
information from presentations of explainers were given Appendix C). This was not
just an ordinary powerpoint presentation of the explainers, in which teachers just sit
back and listen. This was an interactive presentation, in which teachers actively
participated in by means of asking questions to the explainers, discussing with each

other and the explainers about science centers and their resources.

In the second session, presentations supported by various videos were given to
emphasize science communication and the importance of science centers in the
science education. Moreover, various activities were conducted such named as
"Defying Gravity" to demonstrate how inquiry-based teaching strategies could be
applied to a science show, and "Cold, Even Colder" to show how a science show
could be presented using the Predict-Observe-Explain (POE) technique. Also, it was
tried to emphasize that "science centers should provide real experiences that create a
desire for more learning" through these activities. The "Teaching Sequence of Sound
Topic" videos were watched, which was developed to show that science centers can
be used as complementary environments, not as alternatives to school curriculums.

Subsequently, the influence of helium and sulfur hexafluoride were shown on the
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human voice to demonstrate how the fun dimension of science could be integrated

into the sequence.

In the third session, teachers and explainers participated in "The Heart of Daphnia”
workshop. During workshop, information about how to conduct this activity
integrated to science center field trip efficiently had been presented to teachers in
three different titles: Before going to the science center, during the science center and
after the science center. The main purpose was that during this workshop, explainers
or teachers should use guided inquiry for 6th grade and open inquiry for 11th grade
students. By this way, students could be encouraged to create questions during the
workshop (make prediction / generate hypothesis) and to design an appropriate
experiment (research planning). Zebra Fish was also introduced as a biology
exhibition. Participants examined Zebra Fish in the aquarium. While developing this
exhibition, science communication and learning in science centers were considered
since it is important to present scientific studies in an understandable and simple
language. It was also aimed to discuss the issue of gene transfer, a controversial socio-

scientific issue, thorugh on Zebra fish, one of the model animals.

In the fourth session, in the context of the talks with scientists, Assoc. Prof. Dr. Selguk
Tunali, who was from TOBB Economy and Technology, University Faculty of
Medicine, made a presentation about his specialty "Plastination”. The purpose of the
talk with scientist was to introduce new technologies/practices that could be used as
education material in both schools and science centers to teachers and explainers.
Also, the "Black Box" activity, developed by Lederman and Abd-El-Khalick (1998),
was conducted with teachers and explainers to serve nature of science and presented
a tabletop version of exhibits in science centers. In other words, this activity can be
used as a tabletop version which models pedagogically one of the exhibits at the
Konya Science Center, or it can be integrated by science center explainers to teach

the nature of science during workshops.

In the fifth session, to demonstrate how to do a lesson utilizing from science center

exhibits by means of POE technique, “Sticking Wheels of a Train to the Rails”
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activity was introduced to teachers and explainers. This activity was an example for
activities that can be done with simple tools for classroom applications in schools, as

well as an example material for workshops of science centers.

In the last session, two different activities were introduced to teachers and explainers,
named as “Liquid Nitrogen Ice-cream” and “Looking but not Seeing”. Highlighted
points related to science teaching in the “Looking but not Seeing” activity were: (1)
"Everyone observes nature, but scientists use imagination and creativity trying to
understand the functioning of nature. ", (2) "Science is a mental activity, limited to
creativity and imagination.”, (3) "Scientists make qualitative observations as well as
guantitative observations."”. During the activity “Liquid Nitrogen Ice-cream”, which
was developed for the purpose of "Development of Science Shows", liquid nitrogen
and its properties were firstly discussed. In other words, attempts were made to raise
awareness of both teachers and explainers about liquid nitrogen, an indispensable part
of science shows. The session completed with the service of ice-cream, frozen by the

help of liquid nitrogen.

3.9.3. Second day of the PD program

The second day of PD Program consisted of six sessions. While morning sessions
were held at METU SC, afternoon sessions were held at one of the classrooms of
Gazi Education Faculty. In the first session of the second day, participants were asked
to take a tour at the METU SC individually for about one hour. During this tour,
various mobile science applications (e.g., 3D elements, 3D human body, etc.) and
“Skyscrapers” exhibit, which i1s a mathematical and intelligence game, were
introduced to the teachers and explainers as an exemplary activities that can be used
in classrooms and/or integrated into other science centers. After the tour, the
"Teaching Sequence of Magdeburg Spheres™ and the "Climbing Cone™ exhibit were
discussed with the participants. At the beginning, volunteer science center explainers
were asked to explain these exhibits, then opinions were gathered from participants
about how they found the explanation. After that, the project team shared their own

presentations about this exhibit. Finally, everyone reached a consensus of the opinion
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of how to better explain to the students. Moreover, a demonstration called as
"Teaching Sequence of Magdeburg Spheres”, which is an example of teaching
sequence, was presented to participants as an example of how science center field trip
can be used as complementary to school curriculum. During demonstration, how to
use discourse analysis technique and communication skills were emphasized. For
instance, you should always start introducing an exhibit with an interesting question
(e.g., Why do not you feel the air’s effect when you are all is surrounded by it?).
During demostrations of exhibits, you can utilize from the POE technique. In other
words, students should first make predictions (e.g., What will happen if you join the
spheres and empty the air in them?); then make observations (e.g, After the air inside
the spheres is drained, you want the two students to separate the spheres.); and then
ask their explanations. During this, you should avoid to use of such words: “Wrong!”,
“Right!”. Instead, you can use such sentence as: "Do you have any other ideas?", "Do
you agree with your friend's idea?", “Why do you think so?” to actively participate

the students into the process.

In the second session of the second day, a series of chemistry activities were carried
out as both science show (e.g, Magnesium flash, Hydrogen balloon blasting,) and
worskhop (e.g., making soap, battery construction with lemon, etc.) at the METU SC.
It distinguishes itself from other science shows in terms of discussing why and how
parts of a show should be. Besides, the activity entitled with “Monsters We can not
See”, which was the visualization of the area where the microbes were seen by means
of blacklight UV, was introduced participants as a biology activity that could be done

in science centers and schools.

In the third session, a presentation about how to conduct a successful field trip was
made to the participants. During presentation, example activities and suggestions for
what teachers and science center explainers need to do before (e.g., for teachers;
preparing instructional plan, worksheet, information brochure -including purpose of
trip, site introduction, what they will do, etc.-; using KWL chart, doing Observe-
Inference activity for students’ preparation, etc.), during (e.g., for teachers; group

working, social interaction with each other, structured/unstructured activities, etc.),
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and after a trip (e.g., for teachers; poster presentation, writing composition, drawing,
completing KWL chart, tabletop versions of exhibits, etc.) were introduced.
Meanwhile, examples of tabletop versions with different topics (e.g., vortex,
radiometer, ufo ball, mirage, popper toy, etc.) that can be used in classroom activities
after the trip were shown and discussed with the participants. Towards the end of the
session, the views of the science center explainers and teachers about the things to do
to maximize the science center-school cooperation were obtained by forming

working groups between them.

In the fourth session, participants developed science center visit instructional plan
that correlate science curriculum with exhibits of METU SC or Feza Giirsey SC. First
of all, they were divided into 6 groups with purposeful sampling method. In this
context, care was taken to ensure that there were at least 1 explainer and at least 4
teachers in each group and that the teachers in the group were from the same branch.
For instance, two explainers from different science centers and three science teachers
formed one group. Moreover, the reason why the explainer and the teacher coexist in
groups is that both teachers and explainers expressed their wish to cooperate on this
issue in needs analysis studies of the project. Then, they were asked to develop an
instructional plan for a field trip to the science center within 45 minutes. After that,
each group presented their plans to other groups to get opinions from all participants
to improve their plans. After the group presentations, each group was also asked the
following question by the project team: "Why did you choose this science center
exhibit in your plan?”, "Can you say the three most powerful features of your plan?".
At the end of the session, a sample instructional plan was presented to all participants.
The sections that need to be included in a field trip plan like purpose of the trip, what
will be done before, during and after the trip were highlighted.

In the last two sections, participants were taken to the Ankara University Ahlatlibel
Observatory within the framework of the activities prepared for the purposes of the
project. Before the trip, a question sheet was distributed in which there were several
questions (e.g., Why do we always see the same face of the Moon?) that prompted

participants to measure the participants' prior knowledge in order to make the trip
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more effective. After the trip, the answers to the questions were checked together.
First in the observatory, experts in the field of astronomy and space made about one
hour presentation about "Observatories and Telescopes in Turkey and in the World".
Then, astronomical activities were completed with Jupiter and Moon observation by
means of special telescopes.

3.9.4. Third day of the PD program

The third day of the PD Program consisted of four sessions. While morning sessions
were held at Feza Giirsey SC, afternoon sessions were held at one of the classrooms
of Gazi Education Faculty. In the first session of the third day, participants were asked
to take a tour at the Feza Giirsey SC individually for about one hour. Then, the Feza
Giirsey SC explainer made a static electricity demonstration with the biggest Van De
Graaff generator in Turkey. At the same time, he gave brief information about the
Feza Giirsey SC and informed teachers and other science centers’ explainers about
how they can conduct a field trip to the Feza Giirsey SC including activities,
reservation process etc. Later, in the workshop titled "Mystery of Fish Pulp”, teachers
and explainers tried to find the age of the fish by using the fish pulp. In this workshop,
explanations were made on how teachers and explainers could perform this activity

to their students when they are planning a field trip to a science center.

In the second session, two more activities related to the exhibits "Reflex Meter" and
"Downhill Race" were introduced to the participants to show how they can create a
teaching sequence utilizing from exhibits of science center. These activities were
“Does anyone have a claim?” and “Is it really easy to rotate?”. The activity titled
“Does anyone have a claim?” was designed to make it possible to effectively use the
"Reflex Meter" exhibit, which was one of the exhibits found in most science centers.
This activity was made to show that the reflexes in biology and free falling concepts
in physics were presented together. In this way, students can realize interdisciplinary
knowledge. It was also designed as an in-class activity before or after the visit to the
science center. On the other hand, “Is it really easy to rotate?” activity was designed

to make it possible to effectively use the "Downhill Race" exhibit, which was one of
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the exhibits found in most science centers. It was also designed as an in-class activity
before or after the visit to the science center. It was shown that the rulers are rotated
by masses -hanging at the ends of ruler of 1 m length and middle of ruler of 1 m
length-. Thus, the inertia of the bodies could be discussed. The argumentation method
was used in the activity. By this way, participants had an opportunity to see how this
method can be used in the activities in science center. Finally, participants were
shown how to make a simple microscope using smart phones or tablets that could be
made in science centers and schools. What was intended here is that the participants
can prepare a simple device that serves as a microscope using simple materials. Also,
this activity can be used as a before- or after-trip activity for students to learn more
about microscopes. Moreover, most of the participants claimed that it was the first

time to see such a design and this would be practical for their students.

In the third session, "The Elephant’s Toothpaste” activity was introduced to the
participants. In this activity, participants made arguments about catalyst effects and
produced scientific arguments. Therefore, it distinguishes itself from other science

shows in terms of discussing why and how parts of a science show should be.

In the last session, opinions of participating teachers and explainers about
professional development program were both in writing and verbally taken within a
discussion environment. Later, a certificate of appreciation was presented to each
participant. To sum up, details of the PD program were summarized at the Table 3.2.

3.10. Assumptions

There were several assumptions inherent to the study;
e The teachers honestly responded to the questions of interviews.
e The teachers were typical science teachers located in Ankara, where the study
took place.
e Behaviors of teachers during science center field trip were not significantly
changed while the researcher was observing them, compared with the absence

of the researcher.
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Table 3.2.

Summary of the PD Program Details

Sessions Content
1. Session e Introduction of BILMER Project and PD program
e Explainers’ interactive presentations of their SCs
2.Session e Experts’ interactive presentation about science communication and
importance of SCs in science education
e “Teaching Sequence of Sound Topic” Video - to show that SCs can be
used as complementary environments, not as alternatives to school
curriculums
o “Defying Gravity” Activity - to demonstrate how inquiry-based teaching
strategies will be applied to a science show
e “Cold, Even Colder” Activity - to show how a science show can be
presented using the Predict-Observe-Explain (POE) technique
3.Session e “The Heart of Daphnia” Activity - to show how to conduct an activity
integrated to SC visit efficiently
e “Zebra Fish” Exhibition - to show how to present scientific studies in an
understandable and simple language
4. Session e “Black Box” Activity - to serve nature of science and present a tabletop
version of exhibits in SCs.
e “Plastination” Presentation - to introduce new technologies/practices that
can be used as education material in both schools and SCs
5.Session e “Sticking Wheels of a Train to the Rails” Activity - to demonstrate how
to do a lesson utilizing from SC exhibits by means of POE technique
6. Session e “Looking but not Seeing” Activity - to emphasize nature of science
e “Liquid Nitrogen Ice-cream” Activity - to raise awareness of both
teachers and explainers about liquid nitrogen, an indispensable part of the
development of science shows
7.&8. e Field Trip to METU SC;
Session o Free time to explore

o “Climbing Cone” Demonstration - to show how to better explain an
exhibit to students

o “Teaching Sequence of Magdeburg Spheres” Demonstration - to show
of how SC field trip can be used as complementary to school curriculum

o A series of chemistry activities - Magnesium flash, Hydrogen balloon
blasting, making soap, battery construction with lemon, etc.

o “Monsters We can not See” Activity - as a biology activity that could
be done in science centers and schools
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Table 3.2. (cont’d)
Summary of the PD Program Details

Sessions Content
9. Session e Experts’ presentation about “How to conduct a successful field trip”

10. Session e “SC Visit Instructional Plan Development” Activity

11. & 12. e Field Trip to “Ankara University Ahlatlibel Observatory” — to learn
Session more about astronomical activities, observatories and telescopes in
Turkey and in the World

13. & 14. e Field Trip to Feza Giirsey SC;
Session o Free time to explore
o “Van De Graaff Generator” Demonstration
o Presentation about field trip process in Feza Giirsey SC
o “Mystery of Fish Pulp” Activity - to show how to conduct an activity
integrated to SC visit efficiently
o “Reflex Meter” Activity - to give an example in-class activity used to
before or after the SC visit
o “Downhill Race” Activity - to give an example in-class activity used
to before or after the SC visit

15. Session e “Elephant’s Toothpaste” Demonstration - to show how a science show
should be conducted

16. Session e Evaluation of PD program and presentation of certificate

e During PD program, behaviors of the teachers were not significantly changed
while the researcher was together with them, compared with the absence of
the researcher.

e Teachers who had at least one year experience in teaching and graduated from
elementary science education department participated in the professional
development program. When their background were taken into account, it was

assumed that they knew the instructional planning procedures.
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3.11. Limitations

There were several limitations inherent to the study;

This study examined science teachers (4™, 5, and 6™ grades) and their field
trip experiences. Therefore, findings of the study may not be applicable to
other grade teachers.

Since field trip experience occured only in a particular science center, findings
of the study may be applicable to the similar settings.

Teachers were not observed conducting pre- and post-visit activities.
Therefore, data for these was dependent on the reports of teachers during the
interview sessions.

Teachers were not asked to prepare an instructional plan before the first trip
with their students to science center. It was tried to be determined whether
they would prepare a plan without being asked.

Teachers behavior during the second field trip to the science center may be
affected by not only the experiences in the PD program but also the

experiences during the first visit to the METU SC.

3.12. Validity and Reliability of the Study

Rather than using quantitative researchers’ terminologies, qualitative researchers

developed their own terminology to desribe reliability and validity (Creswell, 2007)

since qualitative studies are so dependent on the researcher in both collecting and

interpreting cases which are unique and context-dependent (Fraenkel & Wallen,
2006). Lincoln and Guba (1985) introduced to the use of “credibility, dependability,

transferability, and comformability” rather than the use of “internal validity,

reliability, external validity, and objectivity” respectively. The combination of

credibility, dependability and transferability ensures the trustworthiness of a study.

The following parts explain how these issues were addressed in the current study.
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3.12.1. Credibility of the research and researcher

Five techniques which are triangulation, member checks, adequate engagement in
data collection, peer review and the credibility and role of the researcher can be used
to increase credibility of qualitative research (Merriam, 2009). In this study,
triangulation, peer review and the credibility of the researcher were employed to

ensure credibility.

Triangulation refers to the use of multiple methods, data sources, investigators and
theories by analyzing the data to get corroborate evidence (Merriam, 2009). In this
study, data triangulation was achieved by using multiple data sources including

observation, pre- and post-interviews, and instructional plans.

Regarding peer review, the researcher asked a colleague (who has a doctorate degree
in Physics Education Department of METU) and an expert in Science Education
Department of METU to evaluate professionally whether the findings are credible
based on the data.

The credibility of the researcher, “which is dependent on training, experience, track
record, status and presentation of self” (Patton, 2002, p. 552), should also be reported
to enhance trustworthiness. 1, as the researcher of the current study, worked at METU
SC for years between 2011-2019 as both explainer and researcher. | served about one
thousand students with different grades per year. Moreover, | took part in every steps
of the many research projects granted at METU SC (e.g., TUBITAK, H2020-MSCA-
NIGHT) from designing and writing to the reporting. Therefore, | improved myself
in various research methodologies such as selecting appropriate design, collecting
and analyzing the data. Moreover, the role of the researcher, which is “the process of
reflecting critically on the self as researcher, the ‘human as instrument’ (Guba &
Lincoln, 1981)” (Lincoln & Guba, 2000, p. 183) should be reported. One of the
significant issue related to researcher’s role is to decide what extent his/her
observational role will be in the investigated setting (Merriam, 2009; Patton, 2002).

Accordingly, the observational role of the researcher might be participant observer,
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nonparticipant observer and changing observer role depending on the situation
(Creswell, 2012). In the present study, | adopted a nonparticipant role while observing
teachers during their visits to METU SC since I aimed to investigate teachers’
strategies during their visit. During the observations, I tried to record all interactions
of teachers with students, explainers, exhibits, verbally or non-verbally by both using
observation checklist and taking detailed field notes. | generally positioned myself
closer to teachers being observed to hear what they were talking. Another significant
issue related to researcher’s role is to decide what extent participants will be informed
about their observations and purpose of the study (Patton, 2002). At the beginning of
the study, | asked participants to sign a voluntary consent form, in which purpose of
the study, expectations from the teachers (e.g., participating in 3-day PD program,
conducting a SC visit both before and after PD program, data collection procedure
etc.), and data confidentiality were explained. For the observations, | only told
teachers that they would be observed during the visits, they were not informed about
the purpose of the observation until the data have been collected. Therefore, it was
assumed that behaviors of teachers during science center visit were not significantly
changed while the researcher was observing them, compared with the absence of the
researcher. The other significant issue related to researcher’s role is the amount of
time which is spent by the researcher in the context (Patton, 2002). Conducting this
study, I made several phone callings with teachers to request them to (1) participate
in the study, (2) schedule their visits to science center and (3) remind them about the
date and time of the PD program. Moreover, since I was the member of the BILMER
project team, | also spent time with teachers throughout 3-day PD program. More
specifically, | conducted “SC Visit Instructional Plan Development” and “Liquid
Nitrogen lIce-cream” activities in the PD program and helped other project team
members when needed. Similarly, I tried to fulfill the demands of the teachers and
answer their questions, as much as possible, throughout the PD program. We also ate
lunch and dinner together with teachers and chatted during breaks. On the other hand,
based on the request of teachers, | also visited them in their schools after the PD
program to talk about their workloads, other expectations from them and schedule
their second visit to the science center. Besides, one teacher, who was studying master

degree, said that she could understand research process as being a master-degree
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student and wanted to help me. Therefore, we had enough time to trust and understand

each other.

3.12.2. Dependability

Traditionally, reliability of a study is about obtaining same results after every
repetition of a study. However, a researcher will not get the same results after
replication of a qualitative study since “human behavior is never static” (Merriam,
2009, p. 221). This situation does not lower the credit of the results of any specific
study because same data might be interpreted in numerous ways. Therefore, in
qualitative studies, the focus question should not be related to the repetition of study.
Rather, it should be related to the dependability of study, which refers to the
consistency of results with the collected data (Merriam, 2009). There are two ways
to ensure the dependability, which are consistency of data sources and inter-rater
reliability. In this study, various data sources including instructional plans,
interviews, and observations were used and all these data sources were internally
consistent with each other. Moreover, inter-rater reliability was achieved in the
analysis of teachers’ awareness about science centers, their strategies for conducting
science center visit and their views on the characteristics of PD program influencing
their instructional planning regarding science center visit. Inter-rater reliabilities of
teachers’ awareness about science centers and their strategies for conducting science
center visit were calculated by using the formula suggested by Miles and Huberman
(1994). The formula was;

Reliability = [Number of agreements /
(Total number of agreements + disagreements)] X 100

For that purpose, additional one coder who has experience in qualitative research,
physics education, science centers and science center visits coded the data of the
teachers in the current study regarding the protocols for coding awareness and
strategies. Inter-rater reliability was calculated as 89% for awareness and 97% for

strategies. Inter-rater reliability of teachers’ views on the characteristics of PD
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program influencing their instructional planning regarding science center visit was
calculated using Kappa Measure of Agreement. Accordingly, additional two coders
who have experience in qualitative research, respectively in chemistry education and
physics education coded the data of teachers regarding the protocol for their views
on the characteristics of the PD program. Statistical analysis shows that the value of
Kappa Measure of Agreement of two external coders and the researcher for Rater 1
and 2 was .82; for Rater 1 and 3 was .91; and for Rater 2 and 3 was .91 with a
significance of p < .0005. Moreover, intraclass correlation coefficient (mean Kappa
across all raters) was found as .88 with a significance of p < .0005. “A value of .5 for
Kappa represents moderate agreement, above .7 represents good agreement, and
above .8 represents very good agreement” (Pallant, 2007, p.220). Accordingly, the

level of agreement between coders was very good in the current study.

3.12.3. Transferability

Transferability of a study is related about the generalization of results to the other
situations (Merriam, 2009). To ensure transferability of study, a researcher should
make a thick description. Therefore, the researcher described the settings,
professional development program, participants, and findings with some evidences
in the form of quotes, in detail. Moreover, this study examined purposefully selected
science teachers located in Ankara. Therefore, generalization of the current study is
limited. The generalizability of this study would be acceptable for the science
teachers whose characteristics and backgrounds are similar to the sample of the
current study. Moreover, observations of teachers and organization of trip to a science
center occurred in one particular setting — METU Science Center. Although using
only one setting limits the variability between cases, generalizability to other science

centers may have been limited.
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CHAPTER 4

RESULTS

This chapter includes the results of investigation regarding research questions. First,

science teachers’ awareness about science centers and then changes in their strategies

conducting field trips to METU SC were presented. Finally, science teachers’ views

on the characteristics of PD program influencing their instructional planning

regarding science center visit were presented.

4.1. Teachers’ Awareness about Science Centers and Their Resources

To learn more about how PD program influence science teachers’ awareness about

science centers and their resources, the researcher asked the following questions

during interviews conducted both before and after PD program:

1. Do you have any idea about the science centers in Ankara?
Probes for ‘Yes’:

Could you please tell me what they are?

How much do you recognize the X Science Center? (Very / Little / Never)
How does the X Science Center function? What kind of procedure is
followed?

What's in the X Science Center?

What kind of activities are conducted at the X Science Center? (Is there
only workshops? / Is there only exhibits?)

Do you know what needs to be done to organize a trip to the X Science

Center (reservation and trip process)? What would you do?

Probe for ‘No’: Have you visited any science center before?

2. Do you have any idea about the science centers in Turkey (out of Ankara)?

3. Do you have any idea about science center resources?
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4. Do you think that using science center resources (trip guide, worksheets,

exhibits etc.) will be useful for your science teaching? How?

These questions were asked both before and after the PD program. The questions
were asked twice because the researcher wanted to know how much information the
teacher had about the science centers before the program. Thus, by comparing the
previous information with the information they learned during the PD program,
researcher could be more accurate in the results in terms of the teachers' awareness

about science centers and their resources.

4.1.1. Case 1: Teacher A

4.1.1.1. Awareness about science centers in Ankara (Q1)

Regarding science centers in Ankara, the researcher tried to figure out how aware of
science teachers about the science centers that existed around the place where they
live. It is expected from them as a science teacher that they must have knowledge of
science centers in Ankara about where they are and how they operate. There are three
different science centers in Ankara: METU SC, Feza Giirsey SC, and Polathi SC.
When asked what science centers she knew at the pre-interview, Teacher A responded
that she only knew two of them, which are METU SC and Feza Giirsey SC. When
asked to elaborate on METU SC, it was found that she previously knew METU SC
by name because she was graduated from METU but then teacher got an idea about

this place and its functions during the first-organized visit for this study.

Teacher A [pre-interview]: | have known METU SC for being a METU
student once.

Researcher: Could you please tell me more about this center?

Teacher A [pre-interview]: | can talk about what | saw during my first trip
with my students. There are various exhibits inside. Within a structured
program, an interactive show including a few exhibits is offered to students.
Then, enough time is given to students to explore on their own.

Researcher: Do you know what procedure should be followed to organize a
trip here?

Teacher A [pre-interview]: | know that for school groups, you need to make
a reservation by following the procedure that is available on its website.
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When asked to elaborate on Feza Giirsey SC, she talked about the memories of a trip

taken by a middle school teacher when she was a student.

Teacher A [pre-interview]: My middle school teacher took us there for a trip.
As far as | remember, there were various exhibits. There were things that were
interesting to me, such as the composition of our shadows in different colors,
and the photograph of the shadow. Besides, electrification was explained us
by means of an exhibit.

Researcher: Do you know what procedure should be followed to organize a
trip here? How is an ordinary trip procedure?

Teacher A [pre-interview]: | do not know because | have never taken my
students there for a trip.

In addition, it was seen that field trips to METU and Feza Giirsey Science Centers
during PD program to learn more about them their functions and resources were
beneficial for teachers. At the post-interview, Teacher A stated that “they [project
team] gave us free time during the visit so that we could thoroughly examine the
science centers. At this time, we were able to examine both the exhibits in detail with
our colleagues and explainers, as well as to get more detailed information about the
activities conducted there from the science center’s explainers”. By this means, she

had more information about the Feza Giirsey SC than before.

Teacher A [post-interview]: There were almost the same exhibits as in my
childhood (like the VVan de Graaff Generator) .... An explainer of the science
center gave us an introductory presentation. | learned that they offer various
activities such as joining science festivals in shopping centers, organizing
science-based birthday events, organizing workshops. | also learned that they
were working with reservation system for schools and that they offered a
science show to school groups. After the show, they explain 4-5 exhibits in
the center through guided tour. Finally, the students are given free time to
explore.

As a remarkable result, Teacher A was aware of the differences between the two
science centers after participating in the PD program. For instance, she said that she
had seen microscope kit and the examples of plastinization in Feza Giirsey SC but
there were no exhibits regarding biology in METU. The science center trips in the
PD program seemed to be beneficial for teachers in this regard. Moreover, this

awareness would help teachers in making proper trip venue choice regarding the
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needs of her students and lessons in the future. On the other hand, she referred that

she had also learned more about the METU SC from the website of it.

Teacher A [post-interview]: | have seen on the website that there is an active
planetarium in certain periods. In the guide on their website, there were
alternate activities, including physics and planetarium, on a monthly basis.
They offer specific show [stationary presentation] themes for physics
activities such as sound, electricity and optics. | also learned that in certain
periods, they organize "Science is fun!" event, which is a kind of science
festival.

4.1.1.2. Awareness about science centers in Turkey (Q2)

Regarding science centers (out of Ankara) in Turkey, Teacher A declared that she
had no idea about the other science centers in Turkey at the pre-interview. She has
not seen or heard about other centers in Turkey so far. However, she could name
seven different science centers for the post-interview, which are Kocaeli, Eskisehir,
Konya, izmir, Gaziantep, and Istanbul (ITU and Sancaktepe) science centers. When
further prompted how she knew them, she pointed out the PD program: “There were
explainers from various science centers in the PD program. On the first day of the
program, each explainer made a presentation of the science center where s/he works
at. Thus, I had an idea about science centers in Turkey.”. When asked to elaborate on
what she learnt about these science centers, she talked about general things. For
instance, “in almost all science centers, there were various exhibits even if they are
not identical with each other. Many of them conduct projects supported by
TUBITAK. Almost all of them organize science festivals and workshops, which seem
already like the scope of science centers.”. However, she specifically mentioned a

little about each science center as far as she remembered.

Teacher A [post-interview]: Eskisehir and Gaziantep science centers have
planetarium buildings. I do not remember any information about Konya
science center. | think there was an exhibition about dinosaurs [she actually
implies the “Fossil Science Exhibition”] in Izmir, and I like it very much.
Children are very impressed with dinosaurs. Moreover, the science center in
Izmir is mostly based on workshops. The thing | remember most about
Kocaeli SC is that teachers could conduct their lessons in the laboratories or
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workshop area there. Also, there are special events for certain days, like
Mother’s Day.

Moreover, when she was asked whether she had done any individual research on
science centers she learned in the PD program, she said “No!”. Thus, presentations
in the professional development program about science centers could be accepted as
a source of her knowledge.

4.1.1.3. Awareness about science centers’ resources (Q3)

The researcher also tried to figure out the awareness of science teachers about the
resources provided by science centers. If teachers had knowledge about science
center resources, they could use resources in their lessons consciously and decide
what and how to use them in their plans. At the pre-interview, she said that she only
knew the exhibits. She added some additional knowledge such as brochures about
activities and planetariums, referring to the explainers’ presentations during PD

program at the post-interview.

Teacher A [post-interview]: As | said before, they include various exhibits.
Some of them have planetarium, which could be great experience for students
because they could not have in classroom context. They have brochures about
activities conducted at their centers. They [explainers] even mentioned in the
introduction presentation that if requested, they also send brochures to schools
including information about their workshops.

4.1.1.4. Awareness about utilization from science centers’ resources (Q4)

Regarding utilization from science center resources, Teacher A talked about the
opportunities of science center being a source of inspiration for her science teaching

in terms of science teaching material and activities.

Teacher A [pre-interview]: The demonstration about the sound we watched at
the METU Science Center gave me an idea of how to teach the sound concept
in my lessons. | see that you can also do good things with everyday stuff
without having a lab in schools. For example, the plastic tube explainers used
when talking about the thickness of sound was very simple but very
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impressive. This gave me an idea in terms of teaching materials that | can use
in my lessons.

Considering her explanations, it could be claimed that the experiences on the first-
trip with her students to the METU SC had an influence on her thoughts. On the other
hand, it was seen in her following explanations that she was influenced by the idea of
utilization from tabletop exhibits integrating science center resources into the science
lessons. In addition, explainers’ presentations in the PD program might influence her

approach to utilization from resources through visits.

Teacher A [post-interview]: We learned [from the presentations of explainers]
that science festivals or workshops were being held in almost all science
centers. For example, | can take my students to the science festival of a science
center. Thus, they can see new projects and broaden their horizons. Do not
forget the tabletop versions... The tabletop versions of some exhibits made me
thrive on integrating science center resources into my science teaching. For
instance, when | see something in the science center, | think of "I can do a
miniatur of it and integrate this into my lesson™

All in all, the results indicated that she (1) had more information about the Feza
Giirsey SC than before and was aware of the differences between METU SC and Feza
Giirsey SC; (2) was able to talk about the science centers in Turkey after gaining
knowledge in the PD program; (3) could count planetarium and brochures in addition
to exhibits as science center resources after participating in the PD program and (4)
was influenced by the idea of utilization from tabletop exhibits integrating science
center resources into her science lessons. As seen in the Table 4.1, these results led
the researcher to conclude that providing field trips to METU SC and Feza Giirsey
SC, communication with explainers, explainer’s presentation and tabletop exhibits in

the PD program might help Teacher A to become more aware of these issues.

4.1.2. Case 2: Teacher B

4.1.2.1. Awareness about science centers in Ankara (Q1)

Regarding science centers in Ankara, the researcher tried to figure out how aware of
science teachers about the science centers that existed around the place where they
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Table 4.1.
Summary of Findings related to Influence on Teacher A’s Awareness about Science
Centers and Their Resources

Awareness Before PD
Program

Awareness After PD Program

Evidence of Influence
on Awareness

(Q1) Do you have any idea about the science centers in Ankara?

About METU SC — “I can talk
METU SC about what | saw
during my first visit with my
students for this study. There
are various exhibits inside.
Within a structured program,
an interactive show including a
few exhibits is offered to
students. Then, enough time is
given to students to explore on
their own.”

About Feza Giirsey SC — “My
middle school teacher took us
Feza Giirsey SC for a trip
...there were various exhibits.
There were ...the composition
of our shadows in different
colors, and the photograph of
the shadow...”

About METU SC — “In the guide on
their website, there were alternate
activities, including physics and
planetarium, on a monthly basis.”

About Feza Giirsey SC - “..[
learned that they offer various
activities such as organizing science-
based birthday events... they were
working with reservation system for
schools...”

About Differences between METU
SC and Feza Giirsey SC — “I saw
microscope kit and the examples of
plastinization in Feza Giirsey SC but
there were no exhibits regarding
biology in METU SC.”

Website — “I have seen
on the website that there
is active planetarium in
certain periods.”

Field trip to SC — “They
[project team] gave us
free time during visit so
that we could througly

examine science
centers.”

Communication  with
explainers - “They

[project team] gave us
free time during the visit
...we were able to get

more detailed
information about the
activities conducted
there  from  science

center’s explainers.”

Summary: The findings indicated that she had more information about the Feza Giirsey SC than
before and was aware of the differences between METU SC and Feza Giirsey SC after participating

in the PD program.

Conclusion: Providing field trips to science centers and communication with explainers in the PD
program contributed to her awareness about well-known science centers in Ankara.

(Q2) Do you have any idea about the science centers (out of Ankara) in Turkey?

No idea - “I have no idea about
the other science centers in
Turkey.”

About Eskisehir, Gaziantep, Izmir
and Kocaeli SCs - “In almost all
science centers, there were various
exhibits even if they are not identical
with each other... Eskisehir and
Gaziantep science centers have
planetariums... | think there was an
exhibition about dinosaurs in
Izmir.... The thing I remember most
about Kocaeli SC is that teachers
could conduct their lessons in the
laboratories or workshop area
there.”

Explainer’s

presentation — “There
were explainers from
various science centers
in the PD program. On
the first day of the
program, each explainer
made a presentation of
the science center that
s/fhe works. Thus, | had
an idea...”

Summary: The findings indicated that she was able to talk about the science centers in Turkey after
gaining knowledge in the PD program.

Conclusion: Presentations of explainers in the PD program contributed to her awareness regarding

science centers in Turkey.
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Table 4.1. (cont’d)

Summary of Findings related to Influence on Teacher A’s Awareness about Science
Centers and Their Resources

Awareness Before PD
Program

Awareness After PD Program

Evidence of Influence
on Awareness

(Q3) Do you have any idea about science center resources?

About exhibits - “I only
knew exhibits.”

About planetarium, brochures -“...Some
of them have planetarium... They have
brochures about activities conducted at
their centers. They [explainers] even
mentioned in the introduction presentation
that if requested, they also send brochures
to schools including information about their
workshops.”

Explainer’s
presentation — “They
[explainers] even
mentioned in the
introduction
presentation  that if

requested, they also send
brochures to schools.”

Summary: The findings indicated that she could count planetarium and brochures in addition to

exhibits as science center resources after participating in the PD program.

Conclusion: Presentations of explainers in the PD program contributed to her awareness regarding

science center resources.

(Q4) Do you think that using science center resources will be useful for your science teaching?

from
science

Inspiration
activities of
center —
“The demonstration
about the sound we
watched at the METU
SC gave me an idea of
how to teach sound
concept in my lessons.”

Utilization from science festival of science
centers and tabletop exhibits — “I can take
my students to the science festival of a
science center. Thus, they can... broaden
their horizons. Do not forget the tabletop
versions... The tabletop versions of some
exhibits made me thrive on integrating
science center resources into my science
teaching. For instance...”

Explainer’s

presentation - “We
learned [from  the
presentations of

explainers] that science
festivals or workshops
were being held.”

Tabletop exhibits -
“The tabletop versions of
some exhibits made me
thrive on integrating. ”

Summary: Although she was inspired from the science center activities for her science teaching
before, the findings indicated that she was influenced by the idea of utilization from tabletop
exhibits integrating science center resources into the science lessons.

Conclusion: Tabletop exhibits and explainers’ presentations contributed to her awareness regarding
utilization from science center resources.

live. When asked what science centers she knew at the pre-interview, Teacher B

responded that there are three different science centers, which were Armada SC
[which is closed now], METU SC and Feza Giirsey SC. When asked in detail about

Armada SC, researcher found that she didn’t really know this science center very

well. She had just an idea about it by reviewing its website. Teacher B: “As far as [

have seen from the website, it is a commercial organization and does paid science
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activities.”. When asked to elaborate on METU SC, researcher found that she

previously knew this place when she was student at METU.

Teacher B [pre-interview]: | worked there for short period of time as a
volunteer student within the community service course.

Researcher: Could you please tell me more about this center?

Teacher B [pre-interview]: There are mostly physics-related exhibits inside.
Alternately, there are one month physics presentations, one month
planetarium presentations.

Researcher: Do you know what procedure should be followed to organize a
trip here?

Teacher B [pre-interview]: First of all, you need to make a reservation for
school groups. When they come, there is a science show related to curriculum.
Then, free time is given to students to explore by themselves.

When asked to elaborate on Feza Giirsey SC, she talked about the memories of a trip

taken by her colleague.

Teacher B [pre-interview]: My colleague took our fourth graders to learn more
about the Sun. | participated in this trip as an assistant teacher to look after
students, not as the main responsible.

Researcher: Could you please tell me more about this center?

Teacher B [pre-interview]: The students watched the video under the theme
'Here comes to Sun'. Then, they looked around the exhibits. But there were
explainers near the exhibits to explain.

Researcher: Do you know what procedure should be followed to organize a
trip here?

Teacher B [pre-interview]: As far as | can observe, there is a process similar
to METU SC.

Regarding aforementioned explanations, it was seen that Teacher B had some
information about science centers in Ankara. At the post-interview, she mentioned
the same memories about Feza Giirsey SC and the static electricity demonstration
which was shown in the PD program. Moreover, she reported some additional
knowledge about METU SC such as theme-specific presentations and workshop on

worms.

Teacher B [post-interview]: | have learned that presentations for the specific
themes like sound, electricity were made thanks to the trips that | organized
within this study. I also learned that a workshop on worms was organized at
regular intervals.
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4.1.2.2. Awareness about science centers in Turkey (Q2)

Regarding science centers out of Ankara in Turkey, Teacher B declared that she only
went to the Eskisehir SC and knew Konya SC just by name. She had no idea about
the other science centers in Turkey at the pre-interview. She had not seen or heard
about other centers in Turkey so far. About Eskisehir SC, she mentioned as far as she
remembered: “There was a planetarium in Eskisehir SC. Apart from exhibits, there
were some models and historical things about dinosaurs”. However, she could name
six different science centers for the post-interview, which were Bursa, Konya,
Eskisehir, Gaziantep, Kocaeli, izmir, Istanbul (ITU and Sancaktepe) science centers.
When further prompted how she knew them, she pointed out the PD program: “First
day, I learned a lot from the introductory presentations of science centers. Explainers
made presentations involved a lot of information from science shows to exhibits and
visitor profiles.”. When asked to elaborate on what she learnt about these science

centers, she mentioned a little about science centers as far as she remembered.

Teacher B [post-interview]: | got an idea about the science centers that have
planetarium such as Bursa, Konya, Eskisehir and Gaziantep. There were
various tours like 'geography tour' and 'thematic tour' in Eskisehir Science
Center. Another interesting thing was the workshops, especially conducted in
the Kocaeli Science Center. For instance, on Mother's Day, “Science with my
Mom” workshop, on Teachers’ Day “The best gift to my teacher” workshop.
But still, they all have similar exhibits inside.

Moreover, when Teacher B was asked whether she had done any individual research
on science centers she learned in the PD program, she said “No! I did not have a
chance to do research”. Thus, presentations in the professional development program

could be accepted as a source of her knowledge.

4.1.2.3. Awareness about science centers’ resources (Q3)

The researcher also tried to figure out the awareness of science teachers about the
resources provided by the science centers. At the pre-interview, Teacher B said that
she could count exhibits and planetarium as resources of science center. Actually, this

answer was expected regarding her volunteer service at the METU SC during her
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undergraduate years. On the other hand, Teacher B mentioned some other resources
such as brochures and exhibitions at the post-interview. It was seen that the PD

program left an imprint in her knowledge about science centers and their resources.

Teacher B [post-interview]: Of course, the exhibits and planetarium are the
main ones. | think about presentations made by the different science centers’
explainers during the PD program. For example, the Eskisehir SC has
different theme-based tours or Konya Science Center has exhibitions such as
the "Sultans of Science". Similarly, brochures distributed by the explainers
can be counted. In this way, | realized that the science centers are very rich
places in terms of resources, such as tours, exhibits, brochures, etc.

4.1.2.4. Awareness about utilization from science centers’ resources (Q4)

Regarding utilization from science center resources, Teacher B talked about science

center visits as an effective way for learning opportunites and enriching class lessons.

Teacher B [pre-interview]: First, you enrich the lessons with the science
center resources. When you conduct a visit to a science center, you can
provide more effective learning opportunities for students. I mean... My
students learn by doing on their own in science center.

On the other hand, it was seen in her following explanations at the post-interview that
introduction of science centers might influence her approach to utilization from

science center resources through visits.

Teacher B [post-interview]: Of course! Owing to the introductions of science
centers in the PD program, | realized that some activities that | had even not
known were conducted at the science centers. | also had the idea of
participating in workshops as a part of science center visit in addition to the
exploration of science center. For instance, we can visit the exhibits in the
science center first, and then join a workshop like “Science with my mom”, if
possible.

All in all, the results indicated that she (1) had more information about the well-
known science centers in Ankara; (2) was able to talk about the science centers in
Turkey after gaining knowledge in the PD program; (3) could count brochures,

theme-based tours, and exhibitions in addition to exhibits and planetariums as science

86



center resources after participating in the PD program and (4) had the idea of
participating workhops in science centers as a part of science center visit. As seen in
the Table 4.2, these results led the researcher to conclude that METU SC visits for
the current study, providing field trip to Feza Giirsey SC and explainers’ presentations

in the PD program might help Teacher B to become more aware of these issues.

4.1.3. Case 3: Teacher C

4.1.3.1. Awareness about science centers in Ankara (Q1)

Regarding science centers in Ankara, the researcher tried to figure out how aware of
science teachers about the science centers that existed around the place where they
live. When asked what science centers she knew at the pre-interview, Teacher C
responded that she only knew two of them, which are METU SC and Feza Giirsey
SC. When asked to elaborate on METU SC, researcher found that she previously
knew about this place and its functions thanks to two trips, one of them was the first-

organized trip for this study.

Teacher C [pre-interview]: I had the chance to visit the METU SC twice with
my students. The last one was the first-organized trip for this study.
Researcher: Could you please tell me more about this center?

Teacher C [pre-interview]: There is a variety of exhibits within this science
center. For instance, tangrams drew my attention very much on the last trip.
Generally, explainers give a brief presentation on a pre-determined topic to
the school group. Later, students and teachers are given the opportunity to try
out the exhibits there.

Researcher: Do you know what procedure should be followed to organize a
trip here?

Teacher C [pre-interview]: You need to make a reservation by following the
procedure that is available on its website.

When asked to elaborate on Feza Giirsey SC at the pre-interview, she admitted that
she knew only the name of this science center: “I did not go there myself nor took my
students. 1 just heard the name of it”. Based on Teacher C statements, it could be

claimed that she actually recognizes only one science center more or less in Ankara.
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Table 4.2

Summary of Findings related to Influence on Teacher B’s Awareness about Science
Centers and Their Resources

Awareness Before PD
Program

Awareness After PD Program

Evidence of Influence
on Awareness

(Q1) Do you have any idea about the science centers in Ankara?

About METU SC - “T
worked there for short period
of time as a volunteer student
within the community service
course. There are mostly
physics-related exhibits
inside...”

About Feza Giirsey SC —
“My colleague took our
fourth graders to Feza
Giirsey SC... I participated in
this trip as an assistant
teacher to look after
students... The  students
watched the video about
Sun... looked around the
exhibits. There were
explainers near the exhibits
to explain.”

About METU SC - “I have learned
that presentations for the specific
themes like sound, electricity were made
thanks to the trips that | organized
within this study. | also learned that a
workshop on worms was organized at
regular intervals.”

About Feza Giirsey SC — “During
actual visit to Feza Giirsey SC in the PD
program, we watched a static electricity
demonstration.”

METU SC visit — “I
have learned ... thanks
to the trips that |
organized within this
study.”

Field trip to SC -
“During actual visit to
Feza Giirsey SC in the
PD program, we...”

Summary: The findings indicated that she had some additional knowledge about METU SC (e.g.,
theme-specific presentations, workshop on worms) and about Feza Giirsey SC (e.g., static electricity

demonstration).

Conclusion: Providing field trips to both science centers contributed to her awareness about well-
known science centers in Ankara.

(Q2) Do you have any idea about the science centers (out of Ankara) in Turkey?

About Konya and
Eskisehir SCs - “I heard
Konya SC. I went Eskisehir
SC within our school's trip.
There was a planetarium in
Eskigehir SC. Apart from
exhibits, there were some
models and historical things
about dinosaurs.”

About Bursa, Konya, Eskisehir,
Gaziantep, and Kocaeli SCs - “...
science centers that have planetarium
such as Bursa, Konya, Eskisehir and
Gaziantep. There were various tours
like 'geography tour' and ‘thematic tour’
in Eskisehir Science Center... the
workshops, especially conducted in the
Kocaeli Science Center. For instance,
on Mother's Day, “Science with my
Mom” workshop...”

Explainer’s

presentation - ‘7
learned a lot from
introductory

presentations of science
centers. Explainers
made presentations

involved a lot of
information...”

Summary: The findings indicated that she was able to talk about the science centers in Turkey after
gaining knowledge in the PD program.

Conclusion: Presentations of explainers in the PD program contributed to her awareness regarding

science centers in Turkey.
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Table 4.2 (cont’d)

Summary of Findings related to Influence on Teacher B’s Awareness about Science

Centers and Their Resources

Awareness Before PD
Program

Awareness After PD Program

Evidence of Influence on
Awareness

(Q3) Do you have any idea about science center resources?

About exhibits and
planetariums - “Exhibits and
planetariums can be resources of
science centers.”

About brochures, exhibitions,
theme-based tours -
Eskigehir SC has different theme-
based tours or Konya Science
Center has exhibitions such as the
"Sultans of Science". Similarly,
brochures distributed by the

explainers can be counted...”

Explainer’s presentation
— “.. I think about
presentations made by the
different science centers’
explainers during the PD
program. For example...”

Summary: The findings indicated that she could count brochures, theme-based tours, and
exhibitions in addition to exhibits and planetariums as science center resources after gaining
knowledge in the PD program.

Conclusion: Explainer’s presentation in the PD program contributed to her awareness regarding
science center resources.

(Q4) Do you think that using science center resources will be useful for your science
teaching?
Enriching lessons with science

Utilization from workshops — Explainer’s presentation

center visit — “You enrich the “... | also had the idea of - “Owing  to  the
lessons with ... resources. When participating workshops as a part introductions of science
you conduct a ... visit, you can of science center visit in addition centers in the PD

provide more effective learning
opportunities for students. |
mean... My students learn by

to the exploration of science
center. For instance...”

program... | also had the
idea of participating
workshops...”

doing...”

Summary: Although she saw science center visits as effective learning opportunities for her
students before, the findings indicated that introduction of science centers influenced her approach
to utilization from resources through visits.

Conclusion: Explainer’s presentation in the PD program contributed to her awareness regarding
utilization from science center resources.

At the post-interview, when asked to elaborate on Feza Giirsey SC, she claimed that
she had information about this science center thanks to the trip organized during the

PD program.

Teacher C [post-interview]: I visited Feza Giirsey SC for the first time in the
PD program. They [project team] gave us free time to explore. As far as | can
see, there were exhibits relevant for both physics and biology. Then, they
[explainers of Feza Giirsey SC] presented a scientific demonstration and gave
some information about functioning of science center. | learned that they offer
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various activities such as workshops, organizing science-based birthday
events and so on.

At the post-interview, Teacher C mentioned the same things for METU SC that she
said in the previous interview. However, as a remarkable result, Teacher C was aware
of the differences between the METU SC and Feza Giirsey SC after participating in
the PD program. For instance, she said that Feza Giirsey SC has a wider area and
more exhibits than the METU SC. Similarly, she added that there are no workshops
in METU SC as in Feza Giirsey SC. In terms of fields of exhibits, she compared that
METU SC has only a few exhibits related to biology but Feza Giirsey has more rich
content in this field. The science center trips in the PD program seemed to be
beneficial for teachers. In addition to having detailed knowledge of a science center
she has never known before, Teacher C has reached the level of awareness that can
compare the resources of these science centers. Moreover, this awareness might help
her in making proper trip venue choice regarding the needs of her students and lessons
in the future. On the other hand, she also mentioned the Polatli SC in addition to the
METU SC and Feza Giirsey SC at the post-interview.

Teacher C [post-interview]: It was not mentioned during the PD program.
After that, when | was searching on the internet about science centers in
Ankara for planning future school trips, I learned that one was in Polatli. If
you ask for details, | do not know because I did not visit.

Although she did not have detailed knowledge about Polatli SC, she increased her
awareness about science centers in Ankara at least by doing research on the internet.
Who knows! Perhaps, she was influenced by the PD program and felt the need to do

research as a science teacher.

4.1.3.2. Awareness about science centers in Turkey (Q2)

Regarding science centers out of Ankara in Turkey, Teacher C declared that she had
no idea about the other science centers in Turkey at the pre-interview. She has not
seen or heard about other centers in Turkey so far. However, she could name six

different science centers for the post-interview, which are Kocaeli, Eskisehir, Konya,
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Izmir, Gaziantep and Istanbul ITU science centers. When further prompted how she
knew them, she pointed out the PD program: “Before participating the PD program,
I had no knowledge of the science centers in Turkey. Presentations made by the
explainers helped me to recognize that there are many science centers in Turkey. But
yet, [ have not seen any of them.”. When asked to elaborate on what she learned about
these science centers, she mentioned a little about science centers as far as she

remembered.

Teacher C [post-interview]: It seemed to me that almost all of them have the
same exbihits. One of the most appealing was the Kocaeli Science Center
because they are doing a variety of activities besides science shows and
exhibits. For example, on Mother's Day, “Science with my Mom” event,
during Disability Awareness Week "Science Without Barriers” event and so
on. Another science center that draws my attention due to its proximity to
Ankara is Eskisehir. Here, there are various tours such as “free tour”, “guided
tour”, and “thematic tour” are offered to visitors. In addition, they organize
workshops, science festivals and various seminars. | learned that the ITU
Science Center also provided some training for teachers within a project.

Moreover, when Teacher C was asked whether she had done any individual research
on science centers she learned in the PD program, she said “No! | just searched on
the internet about science centers in Ankara for planning future school trips”. Thus,
presentations in the professional development program could be accepted as a source
of her knowledge.

4.1.3.3. Awareness about science centers’ resources (Q3)

The researcher also tried to figure out the awareness level of science teachers about
the resources provided by the science centers. At the pre-interview, Teacher C said
referring to the past trips organized to the METU SC that she can count exhibits and
explainers as resources of science centers. She added some additional knowledge
such as workshops, science festivals, brochures and planning guides for teachers
referring to the explainers’ presentations and the actual visits to science centers

during PD program at the post-interview.
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Teacher C [post-interview]: Exhibits are the main resources of science centers.
In addition to these, there are also workshops, science festivals and exhibitions
that explainers have mentioned. What’s more, websites... Brochures and
planning guides for teachers distributed by explainers in the PD program can
also be counted as resources. Moreover, the impact of science center visits
cannot be denied in terms of seeing inside of SC buildings and listening to
activities conducted by explainers from the first hand at there. In this regard,
the contribution of the program to us is great.

4.1.3.4. Awareness about utilization from science centers’ resources (Q4)

Regarding utilization from science center resources, Teacher C talked about the
science center resources as a source of review and inspirational materials for her

lessons.

Teacher C [pre-interview]: Sound topic was presented with simple materials
[referring to METU SC visit for the current study]. | would like to handle
sound topic in a similar way in the classroom. In short, science-related
activities inspired me. On the other hand, if the science center could have
brochures for exhibits or activities, these brochures may be helpful in
repeating science center’s activities in the classroom.

Considering her explanations, it could be claimed that the experiences on the first-
trip organized for this study had an influence on her thoughts. On the other hand, it
was seen in her following explanations that Teacher C was influenced by the idea of
the utilization from tabletop exhibits integrating science center resources into the

science lessons.

Teacher C [post-interview]: Previously, | think that | could use the resources
as follows: during the visit the students see the exhibits, the explainers present
them something and ends here. Now, after participating in the PD program, |
realize that | can integrate these resources into my lessons in some way. For
instance, if science centers provide us with brochures, guides — including brief
explanations of activities/exhibits etc. — | can produce tabletop version of
exhibits as I learned in the PD program and do some curriculum-fit activities
related to them in the class. Thus, I can do much more different activities that
will excite my students in my classes.

All in all, the results indicated that she (1) gained knowledge about Feza Giirsey SC
and was aware of the differences between METU SC and Feza Giirsey SC; (2) was

92



able to talk about the science centers in Turkey after gaining knowledge in the PD
program; (3) could count workshops, brochures and planning guides for teachers in
addition to exhibits and explainers as science center resources after participating in
the PD program and (4) was influenced by the idea of utilization from tabletop
exhibits integrating science center resources into her science lessons. As seen in the
Table 4.3., these results led the researcher to conclude that providing field trip to Feza
Giirsey SC, communication with explainers, explainers’ presentations and tabletop
exhibits in the PD program might help Teacher C to become more aware of these

issues.

Table 4.3.
Summary of Findings related to Influence on Teacher C’s Awareness about Science
Centers and Their Resources

Awareness Before PD
Program

Awareness After PD
Program

Evidence of Influence on
Awareness

(Q1) Do you have any idea about the science centers in Ankara?

About METU SC - “I had the
chance to visit METU SC twice
with my students. The last one
was the first-organized trip for
this study. There is a variety of
exhibits...Generally, explainers
give a brief presentation
on...Later, students and
teachers... try out exhibits
there...”

About Feza Giirsey SC — “I did
not go there myself nor took my
students. I just heard the name of
it.”

About METU SC -
She mentioned the same things
as in the previous interview.

About Feza Giirsey SC -
“There were exhibits relevant
for both physics and biology... I
learned that they offer various
activities such as workshops,
science-based birthday...”

About Differences between
METU SC and Feza Giirsey
SC — “Feza Giirsey SC has a
wider area and more exhibits
than METU SC. There were no
workshops in METU SC... Feza
Giirsey SC has more rich
content in biology field.”

Field trip to SC - “I visited
Feza Giirsey SC for the first
time in the PD program.”

Communication with
explainers - “I visited Feza
Giirsey SC for the first time
in the PD program... they
[explainers of Feza Giirsey

SCj gave  some
information about
functioning  of  science
center.”

Summary: The findings indicated that she gained knowledge about Feza Giirsey SC and was aware
of the differences between METU SC and Feza Giirsey SC after participating in the PD program.

Conclusion: Providing field trip to Feza Giirsey SC and communication with explainers in the PD
program contributed to her awareness about well-known science centers in Ankara.
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Table 4.3. (cont’d)
Summary of Findings related to Influence on Teacher C’s Awareness about Science
Centers and Their Resources

Awareness Before
PD Program

Awareness After PD Program

Evidence of Influence on
Awareness

(Q2) Do you have any idea about the science centers (out of Ankara) in Turkey?

No idea - “I have no
idea about the other
science centers in
Turkey.”

About Eskisehir, Istanbul iTU, and
Kocaeli SCs - “... the Kocaeli
Science Center a variety of
activities besides science shows and
exhibits. For example, on Mother's
Day, “Science with my Mom” event...
Another science center ... is
Eskisehir. Here, there are various
tours such as 'free tour'... I learned
that the /TU Science Center also
provided some training for teachers
within a project.”

Explainer’s presentation —
“Presentations made by the
explainers helped me to recognize
that there are many science
centers in Turkey.”

Summary: The findings indicated that she was able to talk about the science centers in Turkey after
gaining knowledge in the PD program.

Conclusion: Presentations of explainers in the PD program contributed to her awareness regarding
science centers in Turkey.

(Q3) Do you have any idea about science center resources?

About exhibits and
planetariums - “I can
count exhibits and
explainers as
resources of science
centers.”

About workshops, brochures and
planning guides for teachers -
“Exhibits are the main resources...
there are also workshops, science
festivals and exhibitions that
explainers have mentioned. What’s
more, websites... Brochures and
planning guides for teachers
distributed by explainers in the PD

2

program...

Explainer’s  presentation —
“there are also workshops,
science festivals and exhibitions
that explainers have mentioned. ”

Field trip to SC - “...the impact
of science center visits cannot be
denied in terms of seeing what is
its inside and listening to
activities conducted by explainers
from the first hand. In this regard,
the contribution of the program to
us is great.”

Summary: The findings indicated that she could count workshops, brochures and planning guide
in addition to exhibits and explainers as science center resources after gaining knowledge in the PD

program.

Conclusion: Explainers’ presentations and field trips to science centers in the PD program

contributed to her awareness regarding science center resources.
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Table 4.3. (cont’d)

Summary of Findings related to Influence on Teacher C’s Awareness about Science

Centers and Their Resources

Awareness Before PD Program

Awareness After PD Program

Evidence of Influence
on Awareness

(Q4) Do you think that using science center resources will be useful for your science teaching?

Inspiration from activities of
science center —

“Sound topic was presented with
simple materials [refers to METU
SC visit for the current study]. |
would like to handle sound topic in

Utilization from tabletop
exhibits - “I can integrate these
resources into my lessons... I can
produce tabletop versions of
exhibits as | learned in the PD
program and do some curriculum-

Tabletop exhibits — “7
can produce tabletop
versions of exhibits as |
learned in the PD
program.”

fit activities related to them in the
class.”

a similar way in the class...
science-related activities inspired
me.”

Summary: Although she was inspired from the science center activities for her science teaching
before, the findings indicated that she was influenced by the idea of utilization from tabletop
exhibits integrating science center resources into the science lessons.

Conclusion: Tabletop exhibits contributed to her awareness regarding utilization from science
center resources.

4.1.4. Summary

Introduction of science centers both through explainers’ presentations and field trips
to some of them, providing communication with explainers and presenting tabletop
versions of some of exhibits during the professional development program
contributed to teachers’ awareness about science centers, their resources and
educational potentials. The results indicated that teachers are now more aware of
making a proper trip venue choice comparing the resources of science centers to
maximize students’ gains. Summary of findings related to influence on teachers’

awareness about science centers and their resources were presented in the Table 4.4.

4.2. Through the Lenses of the Researcher: Change in Teachers’ Strategies for

Conducting Science Center Visit

In this section, changes in science teachers’ strategies for conducting science center
visit was presented through the lenses of the researcher. Accordingly, the researcher

examined answers given by teachers to the interview questions as a main data source.
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Their instructional plans and observations during science center visits were also used
as data sources. During interview sessions, teachers were asked to describe what they
did before, during and after the visit to make their trip successful. In the analysis,
categories were constructed according to the fieldtrip (pre-, during-, and post-visit)
strategies mentioned in Kisiel’s (2003a) dissertation. Data from observations and
interviews indicated that teachers didn’t make any plan for their first trip. On the other
hand, they did some preparations for their second trip by considering their learning

from PD program.

Table 4.4.
Summary of Findings related to Influence on Teachers’ Awareness about Science
Centers and Their Resources

Influence on Teachers’ Awareness about Science Centers and Their Resources as a Result
of...
(Q1) Awareness about Science Centers in Ankara

Teacher A Teacher B Teacher C
PD Program; PD Program; PD Program;
» Field trip to SC » Field trip to SC » Field trip to SC
» Communication with » Communication with
explainers Current Study; explainers
» METU SC visit
Other;

> Website of METU SC

(Q2) Awareness about Science Centers in Turkey (out of Ankara)

Teacher A Teacher B Teacher C
PD Program; PD Program; PD Program;
» Explainer’s presentation » Explainer’s presentation » Explainer’s presentation

(Q3) Awareness about Science Centers’ Resources

Teacher A Teacher B Teacher C
PD Program; PD Program; PD Program;
» Explainer’s presentation » Explainer’s presentation » Explainer’s presentation,
» Field trip to SC

(Q4) Awareness about Utilization from Science Centers’ Resources

Teacher A Teacher B Teacher C
PD Program; PD Program; PD Program;
» Explainer’ presentation, » Explainer’s presentation » Tabletop exhibits

» Tabletop exhibits
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4.2.1. Case 1: Teacher A

4.2.1.1. Before field trip to the METU SC

It is important to note that Teacher A brought about the nearly same number of sixth
grade students (x1-2 students), who were in the same class, on both excursions.
Remember that pre-visit activities were not observed - all of them were reported by
teacher during the interview sessions. Researcher also analyzed the instructional plan
of Teacher A.

4.2.1.1.1. First field trip to the METU SC

Teacher A organized a trip to the METU SC for the first time in March 2016. She
reported that she had only made a reservation and she was informed about that
activities related to the sound unit were presented [During February - March 2016,
interactive presentations (see Appendix D) related to the sound unit were conducted
atthe METU SC. Thus, they participated in the typical process of the science center.].
She also mentioned that she did not ask to the explainer for any details about what to
do or information about how the process would go on in the science center. Teacher
A reported that they had completed the sound topic in the curriculum before the first
trip. But this was not an action the teacher did purposefully. Coincidentally the topic
presented at the science center and taught in the school were the same. Moreover,
Teacher A just mentioned about doing some sort of general preparation for the field
trip, “I just made preparation like getting necessary permission (from school
administration/ families/ provincial directorate of national education), arranging
transportation service, and booking visit”. Although Teacher A was aware of the
importance of preparing an instructional plan, she reported that she did not make any
planning for either the curriculum, the student gains or things to do during visit. When
further prompted: “Why did not you make preparations other than general things to
do?”, she complained about various reasons due to being a teacher in a new school

environment.
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Teacher A: | changed my school. I was assigned a new school in this semester.
Obviously, I did not have time to prepare because of some situations as
acclimatization to the school, getting to know the students, learning the
principles of the school administration.

Teacher A also reported conducting some sort of site familiarization with her sixth
grade students about a week before the visit to give them some idea of science center,
“My students did not know anything about what the science center was like. | said
that there are various hands-on exhibits that they can touch and try. I also mentioned
that they could take part in the activities in an interactive way, not in a passive
position like during a normal museum visit. There were also those who did not know
where METU was. | talked about that it was a university that | had studied, and that

science center was located in the part of this university campus.”.

4.2.1.1.2. Second field trip to the METU SC

Teacher A could make the second trip to METU SC in May 2016. Again, she
mentioned about general preparation same as the first trip: “I just made preparation
like getting necessary permission (from school administration/ families/ provincial
directorate of national education), arranging transportation service, and booking
visit”. On the other hand, this time, field trip was planned. In other words, an
instructional plan was prepared, and it was determined that what was to be shown in
the science center’s presentations and which exhibits were to be addressed during the
trip. In this context, Teacher A reported that she called the science center for making

a reservation and communicate with the explainer of METU SC.

Teacher A: | was going to start to teach electricity topic in my class and so |
wanted to plan a trip related to electricity. Thus, when I called the science
center, | informed the explainer about that. I also requested the explainer to
send me explanations of exhibits related to electricity. On request, the
explainer shared with me both the past years’ “electricity and magnetism”
presentation program (including interactive demonstration of Van de Graaff
Generator, Energy Ball, Magnets and Copper Pipe) and explanations of the
exhibits related to electricity. There was an exhibit called as Copper Pipe in
the presentation program. Science behind it was related to Eddy currents and
this topic was not included in the sixth grade science curriculum.
Nevertheless, I requested the explainer to demonstrate us as a show because |
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thought that watching interesting science shows would increase students’
attitudes toward and curiosity about science.

One of the pre-visit strategies, which is procedure familiarization, might be traced on
the above explanations of Teacher A. For instance, she became aware of the
presentation program and exhibits related to electricity in detail. In terms of students,
procedure familiarization strategy might also be traced on descriptions of Teacher
A’s instructional plan (see Appendix F) as well as the explanations below. She
claimed that she tried to provide awareness of what will happen on trip and what

students will be doing during trip.

Our trip to the METU Science Center will be composed of two parts. In the
first part, the explainers in the science center will perform you a stationary
presentation with exhibits about electricity. During this presentation, you will
meet with ‘Van de Graaff Jenerator’, ‘UFO Ball’, ‘Magnets’, and ‘Mysterious
currents: Eddy’. The second part will take the form of free-choice trips. You
can explore other exhibits in the center by testing and examining them on your
own. Do not forget to read explanations right next to the exhibits. (Excerpt
from Teacher A’s Instructional Plan —Information Form-)

Teacher A: The previous class hour before the trip, | distributed an
“Information Form” (see Appendix F) to my students. Then, we talked about
the information on the front page of the form, which was about trip’s date,
time, objectives, exhibits that we will see and procedure that will be followed.
Moreover, I mentioned to my students that they will fill ‘L’ part of the KWL
chart, which was on the back page of the form, after watching explainer’s
presentation about electricity in the science center — before free time
exploration-. For free time, | also gave my students an assignment, which was
about the detail examination of any one of the exhibits that interests them and
making presentation about it when they return to the class. For that purpose,
I divided my students into groups of four and provided each group with having
one hard-working student [Supervision Coordination]. However, | was not
able to locate any chaperone for the groups. 1 was only responsible person for
my students.

In terms of site familiarization, it might be claimed that Teacher A and her students
were familiar with the site since they conducted a field trip to the same science center
a few months earlier. However, by the help of “Information Form”, students were
familiar with what they would see at the science center at this time (pictures and

explanations of target exhibits such as VVan de Graaff Jenerator, UFO Ball etc.). On
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the other hand, brief explanations about target exhibits right next to their pictures
provide students with introductory information regarding exhibit topics, which were
introduced during explainer’s presentation. These explanations might be considered
as content familiarization because they provide students some prior knowledge before

museum Visit.

Moreover, Teacher A reported that she purposefully used the trip as a means of
introducing the sixth grade electricity topic. Therefore, she did not give any
information to the students about the electricity topic before the trip. She mentioned
that she took the trip to her students with only the information they learned from the

fifth grade electricity topic.

Teacher A: 1 did not give any information to the students about the electricity.
We just repeated what they learned in the fifth grade. That is, | prepared a
KWL chart behind the “Information form”. The previous class hour before
the trip, | requested my students to fill “K” and “W” parts of the KWL chart
to see what they remember about electricity topic taught at fifth grade level,
whether they have misconceptions, and what they want to learn about the
topic during the trip.

In terms of other pre-visit activities, completing “K” (Know) and “W” (Want to
Know) parts of the KWL chart before the trip might be considered as a kind of
preparation activity in which students shared their prior knowledge about electricity
and generated questions related to electricity. The summary of the comparison of

Teacher A’s pre-visit strategies for conducting SC visits was shown in the Table 4.5.
4.2.1.2. During field trip to the METU SC
It is important to note that during-visit activities were observed and all of them were

reported by Teacher A during the interview sessions as well. Also, the researcher
utilized instructional plan of Teacher A to analyze her during-visit strategies.
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Table 4.5.

Comparison of Teacher A’s Pre-visit Strategies for Conducting SC Visits

Before PD After
K (1 Trip PD .
PRE-VISIT STRATEGIES to SC) (2" Trip Evidence
to SC)
1. Familiarization Strategies
1.1 Site familiarization v v 1% Trip: Explanation of inside the
(introduction of field trip site) METU SC
2" Trip: Talking with students about
what they will see at the SC by means
of ‘Information Form’
1.2. Content familiarization v 2" Trip: Providing students some
(introduction of field trip content) prior knowledge about target exhibits
by means of “Information Form”
1.3. Procedure familiarization v 2" Trip: Communicating  with
(knowing about or introduction of explainer to become familiar with the
what will happen on the trip) presentation program and the exhibits
related to electricity / Informing
students about how the visit will go
on in the SC by means of
“Information Form”
2. Supervision Strategies
2.1. Behavior clarification
(discussions with students about
expected behaviors and
consequences of unexpected ones)
2.2. Supervision coordination v 2" Trip: Dividing students into
(finding chaperones and assistants, groups of four
dividing students into groups)
3. General Things to Do v v 1t and 2" Trip: Booking visit,
(organization of transportation, entry getting  necessary  permissions,
costs, booking, getting related arranging transportation
permissions, etc.)
4. Instructional Planning v 2" Trip: Preparing an instructional
(comprehensively defined action plan
plan including the integration of
curriculum and visit)
5. Other Pre-visit Activities v 2" Trip: Preparing KWL chart to be

(preparing worksheet, study guide or
activity in which students generate
questions related to visit or activity to
use during trip)

used in both pre- and during-visit

Note. Pre-visit strategies. Adapted from Revealing teacher agendas: An examination of teacher motivations and
strategies for conducting museum fieldtrips (pp. 77-79; 106-118), J. F. Kisiel, 2003a, University of Southern

California, Los Angeles.
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4.2.1.2.1. First field trip to the METU SC

Although Teacher A did not make any plan for the first field trip, she was so lucky
during-visit. Remember that a typical field trip at METU SC consists of two sections:
stationary and interactive presentation and free exploration time. METU SC has its
own structured procedure. By this means, their trip began with the orientation and
presentation of experienced explainer of the science center. Even if stationary
presentation of the science center’s explainer seems to fit the “Information receiving
activities”, because students get information about particular topic (sound unit) from
the explainer, it would not be categorized as “Structured Student Engagement
Strategy”, since presentation was not intentionally planned together by the teacher
and the explainer before the trip. During presentation about sound unit by explainer,
Teacher A just sat and watched. Neither did she make any association with the
curriculum nor asked any question to her students about the subject (Observation
record, March 2, 2016).

During free exploration time offered by the science center, students explored
whatever they wanted within the science center alone or in small groups. They ran
from there to there, talked to each other about what they saw. Some of them pulled
their friends to show an interesting or particular exhibit (Observation record, March
2,2016). When asked during interview whether she gave any direction to her students
about how they were going to explore the science center during free time, she reported
that she actually did not know there would be a free time option so that she was
unprepare to direct her students. Therefore, it could be assumed that her students

roamed at the science center.

Meantime, Teacher A mostly toured exhibits on her own, reading their labels.
Sometimes she communicated with her students (Observation record, March 2,
2016). For instance, there was a student struggling with ‘Tower of Hanoi’. Student
asked the teacher how to do it. Then, Teacher A read out loud the explanation on the

label, and then reiterate it to the student.

102



Teacher A: You can only move one disk at a time. Large disks are not placed
on small disks. You have to count your movement.

Student: [Tries to do it without counting...]

Teacher A: [shows how to do a movement] This counts as one. [makes another
movement]. This counts as two...You will continue like this.

This conversation between them indicated that Teacher A utilized interpretation
strategy because teacher interpreted the meaning of the exhibit based on the label and
then direct the student what he should focus on. In another example, there was also
the sign of interpretation strategy, according to which Teacher A interpreted the

meaning of “Pulley System” exhibit based on her knowledge.

Student: I can lift myself

Teacher A: How can you lift yourself up so easily?

Student: ...

Teacher A: How much is your mass?

Student: 30 kg.

Teacher A: If | give you 30kg box, can you lift it easily?

Student: No.

Teacher A: So, how can you easily lift yourself here? Did you read the
explanation?

Student: No.

Teacher A: Look! [Pointing pulley wheel and rope]. Thanks to the pulley
system, much work is done with little force. Think about the cranes used in
construction. We will learn more about pulleys in higher grade level.

In order to document their experiences at the science center, Teacher A took some
photos using her cell phone, especially when some students helping the explainer’s

demonstration (Observation record, March 2, 2016).

4.2.1.2.2. Second field trip to the METU SC

As stated by Kisiel (2003a), following an instructional plan during visit could be
considered as the issue of during-visit visit strategy. For instance, Teacher A and her
students, firstly, participated in stationary and interactive presentation about
electiricity, then students were requested to complete the “L” (Learned) part of the
KWL chart and finally, they explored exhibits during free time, as stated in Teacher

A’s instructional plan (Observation record, May 4, 2016).
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Since the Teacher A had organized a planned trip this time, it was possible to find
examples of structured student engagement strategies during the trip. For instance,
presentation of the science center’s explainer seemed to fit the “Information receiving
activities” because students got information about particular topic (electricity unit)
from the explainer and this time, it was intentionally planned together by the teacher
and the explainer before the visit. During presentation, Teacher A mostly sat and

watched like her students.

After the presentation, Teacher A requested her students to fill “L” part of the KWL
chart in the science center in five minutes — before free exploration time -. However,
the teacher did not succeed in running this process since some students tried to fill
out the KWL chart, while others began to roam in the science center, ignoring the
teacher's direction. Within a few minutes, the teacher, being aware of this situation,
collected the papers from the students and announced that she would distribute their
papers back to them at the school and they have to complete the chart at home as an
homework (Observation record, May 4, 2016). When asked during interview: “What
causes this process to fail?”, Teacher A said that “l was worried that my students
would not remember the information they learned if they filled out the chart in class
after visit. In addition, some students need to learn some answers related to questions
of “W” part by asking questions to the explainer. For this reason, I thought that the
best time to do this might be after the presentation. However, they did not want to fill
out the chart because they wanted to start free exploration time after the presentation.
Free time activities were more attractive for them.”. When prompted further what
solution you propose to solve this problem, Teacher A suggested that “More during-
visit time should be allocated. We had an average hour and a half of time. The
presentation lasted about half an hour. There was also the assignment | had wanted
them to do in free time. For this reason, the students wanted immediately look at
everything. | think that if we had more time, we would not face such a situation.”. On
the other hand, completing “L” part of the KWL chart and the detail examination of
any one of the exhibits that interests students seemed to fit the “Information seeking
activities” because these activities helped students focus their attention on exhibits

and carry on appropriate behavior.
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Unstructured student engagement strategies could be sometimes inevitable,
especially during free exploration time since these strategies might be counted as
spontaneous (Kisiel, 2003a). During free time, Teacher A wanted students, who had
already been grouped, to conduct detailed observation and research on anyone of the
exhibits. Some student groups tried to gather information, some other just took photos
of the exhibits and their explanation on the labels while others began to roam in the
science center, ignoring the teacher's direction (Observation record, May 4, 2016).
Moreover, Teacher A was observed helping her students. For instance, a student,
standing next to the “Magnetic Field” exhibit, called the teacher and the following

conversation took place between them.

Student: Teacher! What's in it? Dirt / dust?

Teacher A: It's like an iron dust. Look! this is a magnet.

Student: Woooow!

Teacher A: Actually, you can find necessary information about how we find
the north and south direction of the magnet by reading label. [Then, she
attracted her student attention on the figure about the magnetic field lines
around the Earth]

Student: [For a while, students read the some part of the explanation and
focused on the figure. Then tried to see these lines on the exhibit]. This must
be the north pole.

Above conversation indicated that Teacher A motivated her student to read the label
to find more about exhibit. Observation of Teacher A also revealed a few common
supervision strategies, which were keeping track of time and eye on students. The
following examples represented direct quotations from Teacher A: “You have five
minutes to complete KWL chart”, “We do not have much time. Last five minutes
left”, “Did you do your group work?”, “Where's your group of friends?”, “Do not

wander around. Did you finish your group work?”.

In terms of event documentation, most of the time, students took photos of exhibits
and their explanations, as requested by the Teacher A (Observation record, May 4,
2016). In this way, students were able to utilize from them while preparing their
presentation as well as document their experience at the science center. The summary
of the comparison of Teacher A’s during-visit strategies for conducting science center

visits was shown in the Table 4.6.
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Table 4.6.

Comparison of Teacher A’s During-visit Strategies for Conducting SC Visits

ijfgre After PD
DURING-VISIT STRATEGIES (1% Trip (2™ Trip Evidence
to SC) to SC)
1. Student Engagement Strategies
1.1. Structured student engagement
1.1.1. Information seeking activities (e.g., v 2" Trip: Completing
completing worksheets, notetaking, drawing ‘L> part of the KWL
artifacts, finding and recording information chart and examining
presented through the exhibits) exhibits in detail to
gather information
1.1.2. Information receiving activities v 2" Trip: Participating
(quided tours or staff presentations or stationary in stationary
presentation) presentation
1.2. Unstructured student engagement
1.2.1. Interpretation (interpretation of v 1t Trip: Explaining
exhibits’ meaning based upon teachers’ “Tower of Hanoi”
knowledge or information panel to draw exhibit and ‘“Pulley
students’ attention to particular topic or exhibit) System” exhibit
1.2.2. Connecting (helping students correlate
some parts of curriculum with exhibits)
1.2.3. Facilitation (asking open-ended
questions to help students’ meaning-making)
1.2.4. Label reading
1.2.4.1. Deliberate label reading (prompting
one student to read information on the panel
out loud to the class and interfere to clarify
unfamiliar things)
1.2.4.2. Complementary label reading v 2" Trip: Motivating
(directing students to read and find the answer her student to read the
to a particular question or more about the label to find more
exhibits) about exhibit.
1.2.5. Orientation and advance organizers
(e.g., maps for introducing exhibit halls)
1.2.6. Free exploration (allowing students to v v 1 and 2" Trip:
hang around and explore items/exhibits of Permitting students to
interest) roam
2. Supervision Strategies (dividing students into v 2nd Trip: Keeping

groups, guidance of chaperone, monitor time spent
on site, keeping an eye on students, refocusing
students about the rules and learning objectives etc.)

track of time and eye
on students
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Table 4.6. (cont’d)
Comparison of Teacher A’s During-visit Strategies for Conducting SC Visits

Bi,fgre After PD
DURING-VISIT STRATEGIES (1% Trip (2™ Trip Evidence
to SC) to SC)
3. Event Documentation (taking photo, v v 1st and 2nd Trip:
videotaping) Documenting the trip
using her cell phone
4. Following Instructional Plan v 2nd Trip: Following

her previously
prepared plan

Note. During-visit strategies. Adapted from Revealing teacher agendas: An examination of teacher motivations
and strategies for conducting museum fieldtrips (pp. 79-80; 119-145), J. F. Kisiel, 2003a, University of Southern
California, Los Angeles.

4.2.1.3. After field trip to the METU SC

It is important to note that post-visit activities were not observed - all of them were
reported by teachers during the interview sessions. The researcher also utilized from

instructional plan of Teacher A for analyzing her post-visit strategies.

4.2.1.3.1. First field trip to the METU SC

Teacher A explained that they conducted some sort of review session about what
students did or saw. Based on her claim, she tried to relate the exhibits in science
center to what students learn about sound unit in the class. Teacher A also stated that
since there is no laboratory in the school, the children have experienced the practice
of the theoretical issues in the science center. The following example represented

direct quotations from Teacher A:

Teacher A: There was an exhibit showing that no sound was emitted in space.
| asked my students "Do you remember?”. | do not have the opportunity to
show them in school. However, in the science center, they have a chance to
interact with the exhibit, called “Vacuum Bell Jar”. | also explain in the class
that sound spreads in waves. However, at the science center, they saw the
wave form created by a rod-like device and learned that the wave was also an
energy form just like sound. The plastic tube about the thickness of sound was
one of the memorable materials. Thus, we summarize and repeat the sound
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topic. In other words, we made both the curriculum review and the curriculum
adaptation of the contents of the trip activities.

4.2.1.3.2. Second field trip to the METU SC

Teacher A explained that they conducted some sort of review session about what
students did or saw by means of going over the answers of students to the “L” part of
the KWL chart and the student groups’ presentations about some exhibits in the

science center that attract their attention, as stated in her instructional plan.

Unlike the previous field trip, Teacher A also referred to conducting some sort of
post-visit  activities to extend students learning about electrical
conductivity/nonconductivity. She reported that students tested some materials’
conductivity (e.g., pencil point, eraser, scissor, nail... etc.) by using their test circuits.
She also told very interesting and noteworthy question of a student: “I am touching
the cables of the two ends of this simple electric circuit but light bulb doesn’t work
as in UFO Ball that we saw in the science center. Why?”. Teacher A also mentioned
that in this example, student was able to relate his/her experience with their one of
the topics in electricity unit. Thereon, Teacher A claimed that she witnessed both the
impact of the field trip on students and the need for follow-up activity. The summary
of the comparison of Teacher A’s post-visit strategies for conducting science center

visits was shown in the Table 4.7.

4.2.2. Case 2: Teacher B

4.2.2.1. Before field trip to the METU SC
It is important to note that Teacher B brought about the same number of (+1-2
students) fifth grade students, who are in the same class, on both excursions.
Moreover, pre-visit activities were not observed - all of them were reported by teacher

during the interview sessions. Also, researcher utilized the instructional plan of

Teacher B for analyzing her pre-visit strategies.
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Table 4.7.
Comparison of Teacher A’s Post-visit Strategies for Conducting SC Visits

Before PD After PD
POST-VISIT STRATEGIES (1 Trip (2™ Trip Evidence
to SC) to SC)

1. Review and Discussion (to talk v v 1%t Trip: Reviewing what they
about what students saw, did, liked and saw during explainer’s
why they like; share experience; relate presentation

what they saw to curriculum etc.)
2 Trip: Going over the
answers of students to the ‘L’
part of the KWL chart and the
student groups’ presentation
about some exhibits

2. Documentation (not-graded writing
or drawing assignment, photo memory
board, students’ presentations or
posters)

3. Assessment (graded descriptive
writing assignment or report about
students’ experiences)

4, Other Post-visit Activities v 2" Trip: Extending students’
(activity to correlate special exhibits learning by using electrical test
with classroom unit, integration of circuits.

tabletop version of exhibits)

Note. Post-visit strategies. Adapted from Revealing teacher agendas: An examination of teacher motivations and
strategies for conducting museum fieldtrips (pp. 80-81; 145-148), J. F. Kisiel, 2003a, University of Southern
California, Los Angeles.

4.2.2.1.1. First field trip to the METU SC

Teacher B organized a trip to the METU SC for the first time in February 2016. She
reported that she had only made a reservation and did not ask to the explainer for any
details about what to do, what would happen on the trip, or information about how
the process would go on in the science center. On the other hand, they participated in
the typical process of the science center since demonstrations related to the sound
unit were conducted at the METU SC during February - March 2016. That is, she was
not aware about that there would be a stationary presentation about sound for

students.

109



Teacher B reported that before the trip, they had started the sound topic by making
an activity showing that the sound was a vibration. But this was not an action that the
teacher did purposefully. Coincidentally, the topic presented at the science center and
taught in the school were the same. Moreover, Teacher B just mentioned about doing
some sort of general preparation for the field trip, “I set the day of the trip according
to the schedule of the school and booked the visit. | had prepared permission slips
and made sure my students returned their permission slips. Also, | arranged
transportation service”. On the other hand, she reported that she did not make any
planning for either the curriculum, the student gains or things to do during visit
though she thought that preparing an instructional plan was useful. Upon this, the
researcher tried to find out why she did not make any preparations other than general

things to do.

Researcher: Why did not you make any preparations other than general things
to do?

Teacher B: My workload at school is too much. Besides, | have never had a
trip to the METU SC before. For this reason, | felt like a teacher in the first
years of profession who did not know what to do.

Researcher: Did you get information about what to do at the science center
when you make a reservation?

Teacher B: No. Obviously it did not come to my mind because | thought that
the students would freely try the exhibits in the science center on their own. |
did not think that they [explainers] could make presentation about a subject to
the students. For example, if | knew that they would make a presentation about
the sound, maybe | could have prepared a worksheet to take notes, but I did
not.

Above responses led the researcher conclude that in addition to the having a lot of
workload at school, confidence of Teacher B seemed low in this issue and so she
couldn’t know what to do for her first time. Similarly, Teacher B reported that she
benefited from some sort of site familiarization: “l told my students that we were
going to the METU SC and that there were a wide-variety of science-related exhibits.
In order to satisfy their curiosity, | showed the students photos of buildings and some
exhibits from the web page of the METU SC on the internet.”

Furthermore, based on the interview results, it could be said that Teacher B also

utilized pre-visit strategy related to supervision, which was behavior clarification.
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Teacher B: I reminded my students on the bus that “please carefully observe
all the exhibits that you will explore at the science center. Also, when anything
is told or explained to you, please listen carefully to explainers of the science
center. When we return to the school, we will share our learnings all together.”

4.2.2.1.2. Second field trip to the METU SC

Teacher B could make their second trip to METU SC in April 2016. Again, she
mentioned general preparation same as the first trip: “I set the day of the trip
according to the schedule of the school and booked the visit. | had prepared
permission slips and made sure my students returned their permission slips. Also, |
arranged transportation service”. On the other hand, this time, field trip was planned.
In other words, an instructional plan was prepared, and it was determined that what
was to be shown in the science center’s presentations and which exhibits were to be
addressed during the trip. In this context, Teacher B mentioned that she called the

science center to book the visit and communicate with the explainer.

Teacher B: | said explainer that | want to plan a trip related to electricity unit
because | was teaching electricity to the class in those days. | know from our
first trip that they make various stationary presentation programs related to
some curriculum topics and so, | demanded their presentation programs. Upon
this, the explainer proposed me to send electricity presentation program and
explanations of the science center exhibits related to electricity so that I will
become more aware about presentation program and exhibits related to
electricity. | made a second call to the explainer after reviewing the program.
| said that | did not want Copper Pipe demonstration removed from our
program, although Eddy currents described by Copper Pipe are not included
in fifth grade science curriculum. I requested that it can be shown as an
interesting science show since | thought that my students can meet the curious
and fun aspects of the science by means of this type different and interesting
science demonstrations.

Pre-visit strategy, which was procedure familiarization, might be traced on the above
explanations of Teacher B. For instance, she became aware of presentation program
and different exhibits related to electricity in detail. Moreover, as written on her
instructional plan, she mentioned during the interview that she did not do any site
familiarization as follows: “This time, | did not need to re-introduce METU SC to my

students because they had gone before”. Furthermore, Teacher B reported that she
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gave information to the students about the “Electricity in Our Lives” topic before the

trip by means of worksheets and activities conducted in the class.

Teacher B: In my previous lessons, | started to talk about electricity. The
previous class hour before the trip, we completed the worksheets containing
questions about the elements of and setting up a simple electric circuit (see
Appendix F). Then, I asked students to set up their own electrical circuits with
supplied materials. Afterwards, | mentioned my students that they will
participate a presentation about electricity in the METU SC. | briefly
introduced exhibits of electricity presentation using field trip guide of the
METU SC. Subsequently, | made my students to try a tabletop version of
“Hand-eye-brain Coordination” exhibit, that I brought in the class. Using this
tabletop version of the exhibit, I emphasized that when any circuit was not
completed, bulb did not light up. Thus, my students were both motivated and
got the idea about an exhibit of METU SC. And finally, | finished the lesson
with another activity that would allow them to think about why a broken
electrical circuit does not work. Now, | had made sure my students were ready
to go on science center trip related to electricity.

Above explanations of Teacher B indicated preparation strategy related to content
familiarization, according to which she provided students prior knowledge before the
visit. Furthermore, based on the interview results, it could be said that Teacher B also
utilized pre-visit strategy related to supervision, which was behavior clarification.

Teacher B: I reminded my students on the bus that “Do not ask every question
that comes to your mind. Ask questions that are really important to you and
relevant to the topic. Do not behave that will leave me in trouble. If you have
any trouble, contact me or the explainer”.

The summary of the comparison of Teacher B’s pre-visit strategies for conducting

science center visits was shown in the Table 4.8.
4.2.2.2. During field trip to the METU SC
It is important to note that during-visit activities were observed and all of them were

reported by Teacher B during the interview sessions as well. Researcher also utilized

the instructional plan of Teacher B for analyzing her during-visit strategies.
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Table 4.8.

Comparison of Teacher B’s Pre-visit Strategies for Conducting SC Visits

Before PD  After PD
(It Trip to

PRE-VISIT STRATEGIES

sC)

(2™ Trip
to SC)

Evidence

1. Familiarization Strategies

1.1. Site familiarization
(introduction of field trip site)

1.2. Content familiarization
(introduction of field trip content)

1.3. Procedure familiarization
(knowing about or introduction of
what will happen on the trip)

2. Supervision Strategies

2.1. Behavior clarification
(discussions with students about
expected behaviors and
consequences of unexpected ones)

2.2. Supervision coordination
(finding chaperones and assistants,
dividing students into groups)

3. General Things to Do
(organization of transportation, entry

costs, booking, getting related
permissions, etc.)
4, Instructional Planning

(comprehensively defined action
plan including the integration of
curriculum and visit)

5. Other Pre-visit Activities
(preparing worksheet, study guide or
activity in which students generate
questions related to visit or activity to
use during trip)

1% Trip: Browsing the web page of METU
SC

2" Trip: Completing worksheets about
the elements of and setting up a simple
electric circuit / Making an activity in
which students set up electric circuit /
Trying a tabletop version of “Hand-eye-
brain Coordination” exhibit

2" Trip: Communicating with explainer
to become familiar with the presentation
program

1%t Trip: Reminding careful observation of
exhibits and listening of explainers

2" Trip: Emphasizing questioning related
to topic / Emphasizing behavior
expectations

1%t and 2" Trip: Setting the day and
booking, preparing and getting permission
slips, arranging transportation

2" Trip: Preparing an instructional plan

Note. Pre-visit strategies. Adapted from Revealing teacher agendas: An examination of teacher motivations and
strategies for conducting museum fieldtrips (pp. 77-79; 106-118), J. F. Kisiel, 2003a, University of Southern

California, Los Angeles.
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4.2.2.2.1. First field trip to the METU SC

Even if stationary presentation of the science center’s explainer seemed to fit the
“Information receiving activities”, because students got information about particular
topic (sound unit) from the explainer, it would not be categorized as “Structured
Student Engagement Strategy”, since Teacher B did not intentionally plan explainer’s
presentation before the trip. During presentation about sound unit, Teacher B mostly
sat and watched like her students and sometimes took photos and videos using her

cell phone (Observation record, February 24, 2016).

Moreover, as the explainer began to demonstrate “Vacuum Bell Jar” exhibit, she
refocussed her students attention to the demonstration with the following statements:
“This exhibit is also mentioned in our textbook. But we do not have this exhibit in
our school. For this reason, let's observe this part carefully. I will remind you on a

subsequent lesson.”

During free exploration time offered by the science center, students explored
whatever they wanted within the science center alone or in small groups. They ran
from there to there, talked each other about what they saw. Some of them pulled their
friends to show an interesting or particular exhibit (Observation record, February 24,
2016). When asked during interview session whether she gave any direction to her
students about how they are going to explore the science center during free time, she
said: “No. This happened spontaneously. When the explainer said ‘Now it is free
time’, students went to the exhibits that attract their attention. Afterwards, I did not
interfere.”. Therefore, it could be assumed that her students roamed at the science

center.

Meantime, Teacher B explored some exhibits on her own and took some photos of
both students and some exhibits. Sometimes she communicated with her students
(Observation record, February 24, 2016). For instance, there was a small student
group asking Teacher B how to try “Depth Spinner” exhibit. Then, Teacher B directed

her students as follows:
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Teacher B: When | start the spiral rotating, focus your eye on its center for
about 20 seconds. When I say ‘Look at me!’, then turn your face to me. Let’s
begin!

Students: [Staring at the center of the exhibit]

Teacher B: Look at me!

Students: Waaoow...

Teacher B: What did you observe?

Student-1: Your face seems so funny.

Student-2: Your face shrinked.

Teacher B: This is a kind of optic illusion. When you stare at a spiral which
is rotating outward for a while and then look at a standing object, you see this
object as rotating inward.

Above conversation indicated that Teacher B used interpretation as a way to
introduce her students to the “Depth Spinner” exhibit, upon their request. That is,
although students got the necessary information from the label near the exhibit, the

teacher chose to explain it.

4.2.2.2.2. Second field trip to the METU SC

Technically, making an instructional plan for the visit seems a kind of pre-visit
strategy. However, following it during the visit could be considered as the issue of
during-visit strategy, as stated by Kisiel (2003a). For instance, Teacher B and her
students, firstly, participated in stationary presentation about electricity and then they
explored exhibits during free time, as stated in Teacher B’s instructional plan.
Similarly, Teacher B reminded her students to do detailed observation of exhibits

related to electricity during free time (Observation record, April 27, 2016).

Since the Teacher B had organized a planned trip this time, it is possible to find
examples of structured student engagement strategies during the trip. For instance,
presentation of the science center’s explainer seemed to fit the “Information receiving
activities” because students got information about particular topic (electricity unit)
from the explainer and this time, it was intentionally planned together by the teacher
and the explainer. During stationary presentation about electricity unit, Teacher B
mostly sat and watched like her students and sometimes took photos and videos using

her cell phone (Observation record, April 27, 2016).
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During free exploration time, students mostly explored whatever they wanted within
the science center alone or in small groups. They ran from there to there, in other
words, they roamed at the science center. Teacher B just reminded her students to do
detailed observation of exhibits related to electricity since they had to write a
composition about them when they returned to the school (Observation record, April
27, 2016). Moreover, Teacher B was observed accompanying some students near the

“Hand-eye-brain Coordination” exhibit. She pointed out as follows:

Teacher B: This exhibit is the bigger version of our tabletop version of “Hand-
eye-brain Coordination” exhibit in the class.

Students: Ohh, yeah. They look alike.

Teacher B: Remember, when you touch metal stick to the pipe...

Student: Circuit is completed

Teacher B: Yes.

Above conversation indicated that Teacher B connected students’ classroom learning
with exhibits in the science center. The summary of the comparison of Teacher B’s
during-visit strategies for conducting science center visits was shown in the Table
4.9.

Table 4.9.
Comparison of Teacher B’s During-visit Strategies for Conducting SC Visits

Before PD  After PD
DURING-VISIT STRATEGIES (1t Trip  (2"Trip Evidence
to SC) to SC)

1. Student Engagement Strategies
1.1. Structured student engagement

1.1.1. Information seeking activities (e.g.,
completing worksheets, notetaking, drawing
artifacts, finding and recording information
presented through the exhibits)

1.1.2. Information receiving activities v 2" Trip: Participating
(guided tours or staff presentations or in stationary
stationary presentation) presentation
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Table 4.9. (cont’d)
Comparison of Teacher B’s During-visit Strategies for Conducting SC Visits

Before PD  After PD

DURING-VISIT STRATEGIES (1t Trip (2™ Trip Evidence
to SC) to SC)
1.2. Unstructured student engagement
1.2.1. Interpretation (interpretation of v 1t Trip: Explaining
exhibits’ meaning based upon teachers’ “Depth Spinner”
knowledge or exhibit’s label to draw students’ exhibit
attention to particular topic or exhibit)
1.2.2. Connecting (helping students correlate v 2" Trip: Connecting
some parts of curriculum with exhibits) “Hand-eye-brain
Coordination” exhibit
with students’
classroom learning
1.2.3. Facilitation (asking open-ended
questions to help students’ meaning-making)
1.2.4. Label reading
1.24.1. Deliberate label reading
(prompting one student to read information
on the label out loud to the class and interfere
to clarify unfamiliar things)
1.2.4.2. Complementary label reading
(directing students to read and find the
answer to a particular question or more about
the exhibits)
1.2.5. Orientation and advance organizers
(e.g., maps for introducing exhibit halls)
1.2.6. Free exploration (allowing students to v v 1% and 2" Trip:
hang around and explore items/exhibits of Permitting students to
interest) roam
2. Supervision Strategies (dividing students v 1%t Trip: Refocussing
into groups, guidance of chaperone, monitor time students’ attention on
spent on site, keeping an eye on students, the demonstration of
refocusing students about the rules and learning “Vacuum Bell Jar’
objectives etc.) exhibit
3. Event Documentation (taking photo, v v 1% and 2" Trip:
videotaping) Documenting the trip
using her cell phone
4. Following Instructional Plan v 2" Trip:  Following

her previously
prepared plan

Note. During-visit strategies. Adapted from Revealing teacher agendas: An examination of teacher motivations
and strategies for conducting museum fieldtrips (pp. 79-80; 119-145), J. F. Kisiel, 2003a, University of Southern
California, Los Angeles.
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4.2.2.3. After field trip to the METU SC

It is important to note that post-visit activities were not observed - all of them were
reported by Teacher B during the interview sessions. The researcher also utilized the
instructional plan of Teacher B for analyzing her post-visit strategies.

4.2.2.3.1. First field trip to the METU SC

Teacher B reported that she had requested her students to share their experiences
through writing, which was not graded. This could be considered as documentation

strategy.

Teacher B: | requested my students to write a letter about their visits to METU
SC. I wanted them to tell me in the letter what they had learned and what they
had seen during visit.

4.2.2.3.2. Second field trip to the METU SC

Teacher B reported that they did all post-visit activities written on her instructional
plan, which were review and discussion, not graded writing or drawing and making

a pano with them.

Teacher B: In our subsequent lesson, we had a brief review and discussion
session about our visit in the class since | wondered whether my students have
had misconceptions or what they had learned during visit. | asked my students
some questions like “Which activity or exhibit did you like most? Why?”,
“What was X activity about?”, “What was the function of X exhibit?”.
Moreover, 1 asked whether everyone observe the ‘“Hand-eye-brain
Coordinaton” exhibit. Then, we reiterated that it works with the principle of
simple electric circuit. Afterwards, | requested my students to draw or write
about their favourite exhibits related to electricity. Finally, we made a pano
with their works.

The summary of the comparison of Teacher B’s post-visit strategies for conducting

science center visits was shown in the Table 4.10.
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Table 4.10.

Comparison of Teacher B’s Post-visit Strategies for Conducting SC Visits

Before PD  After PD

POST-VISIT STRATEGIES (1 Trip (2™ Trip Evidence
to SC) to SC)
1. Review and Discussion (to talk about v 2" Trip: Having a brief
what students saw, did, liked and why they review and discussion
like; share experience; relate what they saw to session about visit
curriculum etc.)
2. Documentation (not-graded writing or v v 1%t Trip: Having students

drawing assignment, photo memory board,
students’ presentations or posters)

3. Assessment (graded descriptive writing
assignment or report about students’
experiences)

4, Other Post-visit Activities (activity to
correlate special exhibits with classroom unit,
integration of tabletop version of exhibits)

write a letter to share their
experiences

2" Trip: Having students
write  or draw their
favourite exhibits related to
electricity and making a
pano of students’ work

Note. Post-visit strategies. Adapted from Revealing teacher agendas: An examination of teacher motivations and
strategies for conducting museum fieldtrips (pp. 80-81; 145-148), J. F. Kisiel, 2003a, University of Southern

California, Los Angeles.

4.2.3. Case 3: Teacher C

4.2.3.1. Before field trip to the METU SC

It is important to note that Teacher C brought about the same number (£1 or 2

students) of fourth grade students, who are in the same class, on both excursions.

Remember that pre-visit activities were not observed - all of them were reported by

teacher during the interview sessions. Also, researcher utilized the instructional plan

of Teacher C for analyzing her pre-visit strategies.
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4.2.3.1.1. First field trip to the METU SC

Teacher C organized a trip to the METU SC for the first time in March 2016. She
reported that she had only made a reservation and asked what topic of the presentation
would be because she worried about the appropriateness of the topic to her students’
grade level. Then, she talked about that she agreed with explainer on that the topic of
the stationary presentation would be sound. However, she also mentioned that she did
not ask to the explainer for any details about what to do or information about how
the process would go on in the science center. Teacher C with her students
participated in the typical process of the science center.

Teacher C talked about that she had done water and paper conservation activities in
the classroom before the trip. She had not taught something related to sound topic.
So, it could be claimed that she did not utilize from content familiarization strategy.
Moreover, Teacher C also mentioned about doing some sort of general preparation
for the field trip, “I set the day of the trip according to the schedule of the school and
got permission from the school administration. I made a reservation from the METU
SC and communicated with the explainer to decide on the topic of the trip. | arranged
our school's transportation service. Moreover, | asked our classroom teacher to assist
me in making sure students focused on task and controlling them during the visit”.
On the other hand, Teacher C reported that she did not make any planning for either
the curriculum, the student gains or things to do during visit. Then, the researcher
tried to find out why she did not make any preparations other than general things to
do.

Teacher C: I have too much workload in the school. I want to say that | work
both as a teacher and as an administrator. Therefore, I did not have enough
time for a more detailed preparation. And also... | thought that it is useful to
make a detailed plan for a trip, but how? | think that I do not have enough
knowledge to prepare a trip plan integrating with curriculum.

Above responses led the researcher conclude that the workload, not being able to find
enough time and not knowing exactly what to do prevented the teacher from doing

other preparations.
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Furthermore, based on the interview results, it could be said that Teacher C also
utilized from some sort of site familiarization: “The day before the trip, | informed
the students verbally about what kind of place the science center is and what kind of

exhibits to see there. | also said that they could touch and try the exhibits”.

4.2.3.1.2. Second field trip to METU SC

Teacher C could make the second trip to METU Science Center in May 2016. Again,
she mentioned general preparation same as the first trip: ““ I set the day of the trip
according to the schedule of the school and got permission from the school
administration and parents. Also, | booked the METU SC visit. | arranged our
school's transportation service”. On the other hand, this time, field trip was planned.
In other words, an instructional plan was prepared (see Appendix F), and it was
determined that what was to be shown in the science center’s presentations and which
exhibits were to be addressed during the trip. In this context, Teacher C called the
science center to book the visit and communicate with the explainer to plan the trip

together.

Teacher C: First of all, I booked the visit and then communicated with
explainer because | want to plan a trip related to electricity unit. I asked
whether there is a stationary presentation related to electricity. Also, |
demanded from the explainer to send me electricity presentation program,
photographs and explanations of the science center exhibits related to
electricity (e.g., Van de Graaff Generator, Magnetic Pendulum, Pedal
Generator, Wind-powered Generator, etc.). After reviewing the electricity
program and exhibits, I called the explainer a second time. And this time, |
requested that Copper Pipe activity in the presentation not to be shown
because my students’ grade level is junior and science behind the Copper Pipe
activity will be complex for my students. | also asked the explainer to assist
me in explaining one of the exhibit [Pedal Generator] that | had selected. |
mean... | divided my students into three groups and | selected three different
exhibits [Pedal Generator, Hand-eye-brain Coordination (simple electric
circuit) and Wind-powered Generator] to be respectively discussed together
with each student group after the presentation. To be able to actualize this, |
needed three people but we were only two teachers, classroom teacher and
me. So | needed another person to guide students in one of the groups.
Fortunately, the explainer agreed to help us.
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As understood from the explanations of Teacher C, pre-visit strategies related to
supervision coordination were addressed by dividing students into three groups and
getting assistance from the explainer and the classroom teacher. Another pre-visit
strategy, procedure familiarization, might be traced on the above explanations of
Teacher C. For instance, she became aware of presentation program and different
exhibits related to electricity in detail. She also discussed a “plan of action in the
science center” with the explainer, including the idea that they would participate in
presentation first and then the explanation of three different exhibits as a three-group.
With this plan of action, it could be claimed that they minimized chaotic atmosphere
and amusement park perception of students during visit. In terms of students,
procedure familiarization strategy might also be traced on descriptions of Teacher
C’s instructional plan as well as the explanations below. She claimed that she had

spoken to students about how the visit would go on in the science center.

It is declared to students that we, first of all, participate in the electricity
presentation of the explainer. Then, students are divided into three groups.
Students are told that they will examine three pre-determined exhibits as each
group in turn and will be able to visit science center freely in the end. (Excerpt
from Teacher C’s Instructional Plan)

Teacher C: The previous class hour before the trip, I reminded METU SC to
my students by browsing the web page of the science center [site
familiarization]. I told them that the topic of the trip is about electricity and
for this reason the explainer will give us a presentation about electricity. | also
said that they will have free time after presentation but it will not be long like
the last time. That is, after the presentation, | said that they would examine
the three different exhibits in three groups in turn, and then they would be
able to freely explore in the science center in the end. I also told them that
they should take their science notebooks to the science center and take notes
in this notebook about the presentations of explainer and exhibits we will
discuss together.

Teacher C also mentioned preparation strategy related to content familiarization by
providing students prior knowledge before the visit.

Teacher C: Our trip’s topic was “Electrictity in Our Lives”. For this purpose,
I did an activity in the class about a week ago to prepare my students. First of
all, 1 gave a brief theoretical information about electricity to my students.
Then, | divided them into groups. | distributed a simple electric circuit
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elements such as battery, battery bed, conductive and insulated wire, light
bulb, switch to each group. | wanted them to set up various circuits using the
materials in their hands. Afterwards, we discussed each circuit with the
questioning strategy. I asked my students such questions: “Why did you use
two bulbs?, Is there a change in bulb when used two batteries? Is the bulb
lighted by using insulated wire?” As a result, they learnt by experiencing the
effects of simple electric circuit elements on the electricity. Thus, | have
provided basic level knowledge necessary for students in terms of what we
will do in the science center.

Furthermore, based on the interview results, it could be said that Teacher C utilized

pre-visit strategy related to supervision, which was behavior clarification.

Teacher C: I reminded my students on the bus that “please carefully observe
and take notes all the exhibits that you will explore at the science center. Any
time, you can ask me or explainer questions that you wonder about electricity
and related exhibits. However, do not ask for interrupting questions other than
the subject.”

The summary of the comparison of Teacher C’s pre-Vvisit strategies for conducting

science center visits was shown in the Table 4.11.

Table 4.11.
Comparison of Teacher C’s Pre-visit Strategies for Conducting SC Visits

Before PD  After PD
PRE-VISIT STRATEGIES (1t Tripto (2™ Trip Evidence
SC) to SC)

1. Familiarization Strategies

1.1. Site familiarization v v 1%t Trip: Informing students
(introduction of field trip site) verbally about science center
and exhibits, in general

2" Trip: Browsing the web
page of METU SC

1.2. Content familiarization v 2" Trip: Making an activity in

(introduction of field trip content) which students set up electric
circuit

1.3. Procedure familiarization v 2" Trip: Discussing a plan of

(knowing about or introduction of action in the science center

what will happen on the trip) with the explainer / informing

students about how the visit
will go on in the science center

123



Table 4.11. (cont’d)
Comparison of Teacher C’s Pre-visit Strategies for Conducting Science Center Visits

Before PD  After PD
PRE-VISIT STRATEGIES (Ist Trip  (2nd Trip Evidence
to SC) to SC)

2. Supervision Strategies

2.1. Behavior clarification v 2" Trip: Reminding careful
(discussions  with  students  about observation of and taking
expected behaviors and consequences notes about exhibits /
of unexpected ones) Emphasizing  questioning

related to topic

2.2.  Supervision  coordination v v 1%t Trip: Asking classrom
(finding chaperones and assistants, teacher to assist her during
dividing students into groups) visit

2" Trip: Asking classrom
teacher and explainer to
assist her during visit /
Dividing students into three

groups
3. General Things to Do (organization v v 15t and 2" Trip: Setting the
of transportation, entry costs, booking, day and booking, getting
getting related permissions, etc.) permission  from  school

administration and parents,
arranging transportation

4. Instructional Planning v 2" Trip: Preparing an
(comprehensively defined action plan instructional plan

including the integration of curriculum

and visit)

5. Other Pre-visit Activities (preparing
worksheet, study guide or activity in
which students generate questions related
to visit or activity to use during trip)

Note. Pre-visit strategies. Adapted from Revealing teacher agendas: An examination of teacher motivations and
strategies for conducting museum fieldtrips (pp. 77-79; 106-118), J. F. Kisiel, 2003a, University of Southern
California, Los Angeles.

4.2.3.2. During field trip to the METU SC
It is important to note that during-visit activities were observed and all of them were

reported by Teacher C during the interview sessions as well. Also, researcher utilized

the instructional plan of Teacher C for analyzing her during-visit strategies.
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4.2.3.2.1. First field trip to METU SC

Even if presentation of the science center’s explainer seemed to fit the “Information
receiving activities”, because students got information about particular topic (sound
unit) from the explainer, it would not be categorized as “Structured Student
Engagement Strategy”, since Teacher C did not intentionally plan explainer’s
presentation before the trip. That is, she agreed with the explainer about the sound
topic before the visit but she did not know anything about what would be presented
to her students during the presentation program. During stationary presentation about
sound unit, Teacher C mostly sat and watched like her students and sometimes took

photos and videos using her cell phone (Observation record, March 1, 2016).

During free exploration time offered by the science center, students explored
whatever they wanted within the science center alone or in small groups. They ran
from there to there, talked each other about what they saw. Some of them pulled their
friends to show an interesting or particular exhibit (Observation record, March 1,
2016). Meantime, Teacher C explored some exhibits on her own and took some
photos of both students and some exhibits. Sometimes she communicated with her
students (Observation record, March 1, 2016). For instance, there was a small student

group exploring “vortex” exhibit.

Teacher C: What is happening now?

Students: Water is rotating

Teacher C: What do you expect to happen?

Student-1: Look here!

Student-2: Something is happening.

Student-3: Something like whirlwind.

Teacher C: Yes, but not whirlwind. It is a vortex. Why vortex occurred? |
mean... What is happening While water is draining into the hole? What is in
the hole?

Students: Air

Teacher C: Yes. While water wants to drain into the hole, the air inside the
hole wants to go out. So, vortex occurred.

Above conversation indicated that Teacher C used interpretation strategy since she

interpreted the meaning of the exhibit based upon her knowledge.
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4.2.3.2.2. Second field trip to METU SC

Technically, making an instructional plan for the visit seems a kind of pre-visit
strategy. However, following it during the visit could be considered as the issue of
during-visit strategy, as stated by Kisiel (2003a). For instance, Teacher C and her
students, firstly, participated in stationary presentation about electricity and then they
discussed three different exhibits related to electiricity together with each student
group after presentation. Finally, Teacher C gave free exploration time to her
students, as stated in her instructional plan. Similarly, Teacher C reminded her
students to take notes about exhibits related to electricity. Throughout the visit,
students were seen taking on notes about exhibits which were shown in explainer’s
presentation or discussed during group activity (Observation record, May 9, 2016).
This notetaking could be considered as “information seeking activity” since this was

planned by the teacher and this strategy kept students engaged during visit.

Since the Teacher C had organized a planned trip this time, it was possible to find
examples of structured student engagement strategies during the trip. For instance,
presentation of the science center’s explainer seemed to fit the “Information receiving
activities” because students got information about particular topic (electricity unit)
from the explainer and this time, it was intentionally planned together by the teacher
and the explainer before the visit. During stationary presentation about electricity
unit, Teacher C mostly sat and watched like her students and sometimes took photos
and videos using her cell phone. However, it is also important to note that Teacher C
sometimes took the floor during presentation to help her students make connection
between exhibits and classroom topics (Observation record, May 9, 2016). For
instance, when the explainer started to talk about magnets and their poles, Teacher C

asked the explainer for permission to speak and then she continued as follows:

Teacher C: Kids! We did the "Magic Magnets" activity on this subject in our
prior classes. Do you remember?

Students: Yes.

Teacher C: What we did?

Student-1: We had colorful magnets.

Teacher C: What was happenning with the magnets?

126



Student-2: They attracted and repelled each other.

Student-3: Because they had poles.

Teacher C: If they attract each other [showing two magnets’ attraction], their
facing poles are...

Students: North and South

Teacher C: And, if they repel each other [showing two magnets’ repulsion],
their facing poles are...

Students: South and South

Teacher C: Or...

Students: North and North

Teacher C: Yes. Do you remember that we moved the toy car without
touching. How could be possible?

Student-4: Using our magnets’ attraction force.

Another connection example were mentioned by Teacher C during post-interview:
“During the UFO Ball activity, students held hands to complete an electrical circuit.
In the meantime, | referred to our previous lesson before the trip by reminding
conductivity, insulation and conductivity of human body. In this way, | wanted to
make students feel that things in science centers were not much different from what
they had learned in the class. Moreover, | tried to help my students make connection

between exhibits and classroom topics”.

After presentation, Teacher C directed students to the second phase of the visit, which
was structured free exploration time. They discussed three different exhibits related
to electiricity (Pedal Generator, Hand-eye-brain Coordination and Wind-powered
Generator) together with each student group. Teacher C reminded her students to take
notes about these exhibits as well since they will talk about them when they return to
the class. Teacher C tried to ensure that all students in a group explore exhibits in
turn. At the same time, she tried to explain exhibits based on her prior knowledge and
information on the exhibit’s label as well (Observation record, May 9, 2016). For

instance;

Teacher C: This exhibit shows the conversion of wind energy to electrical
energy. Let’s run it.

Student-1: [Pressed the button]

Teacher C: What do you observe?

Student-2: Propeller is turning.

Student-3: Light is on.
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Teacher C: | want to draw your attention to another part of it. Look at here
[Pointing out dynamo]. This is a kind of dynamo. It helps the conversion of
wind energy to electrical energy.

Although students could find necessary information on the labels, she preferred to
explain it. The reason of Teacher C to prefer the interpretation might be time
constraint. During unstructured free exploration time, students mostly explored
whatever they interested in the science center alone or in small groups (Observation
record, May 9, 2016). Meanwhile, observation of Teacher C revealed a few common
supervision strategies, which are keeping track of time and eye on students. The
following examples represented direct quotations from Teacher C: “You have fifteen
minutes to explore freely”, “Each group has six minutes”, “Group 3 follow me

please”, “Did you take notes?”, “Where are you going? Please, follow your group

members”.

The summary of the comparison of Teacher C’s during-visit strategies for conducting

science center visits was shown in the Table 4.12.

Table 4.12.
Comparison of Teacher C’s During-visit Strategies for Conducting SC Visits

Before PD  After PD
DURING-VISIT STRATEGIES (1t Tripto (2™ Trip Evidence
SC) to SC)

1. Student Engagement Strategies

1.1. Structured student engagement

1.1.1. Information seeking activities (e.g., v 2" Trip: Taking notes
completing worksheets, notetaking, drawing about exhibits related
artifacts, finding and recording information to electricity
presented through the exhibits)

1.1.2. Information receiving activities (guided v 2" Trip: Participating
tours or staff presentations or stationary in stationary
presentation) presentation
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Table 4.12. (cont’d)

Comparison of Teacher C’s During-visit Strategies for Conducting SC Visits

Before PD After PD
DURING-VISIT STRATEGIES (It Trip (2™ Trip to Evidence
to SC) SC)
1.2. Unstructured student engagement
1.2.1. Interpretation (interpretation of v v 1%t Trip: Explaining
exhibits’ meaning based upon teachers’ “Vortex” exhibit
knowledge or exhibit’s label to draw 2 Trip: Explaining
students’ attention to particular topic or “Wind-powered
exhibit) generator” exhibit
1.2.2. Connecting (helping students v 2 Trip: Connecting
correlate some parts of curriculum with “Magnets” and “Ufo
exhibits) Ball”  exhibit  with
students’ classroom
learning
1.2.3. Facilitation (asking open-ended
questions to help students’ meaning-making)
1.2.4. Label reading
1.24.1. Deliberate label reading
(prompting one student to read information
on the label out loud to the class and
interfere to clarify unfamiliar things)
1.2.4.2. Complementary label reading
(directing students to read and find the
answer to a particular question or more
about the exhibits)
1.2.5. Orientation and advance
organizers (e.g., maps for introducing
exhibit halls)
1.2.6. Free exploration (allowing students v v 1% and 2" Trip:
to hang around and explore items/exhibits of Permitting students to
interest) roam
2. Supervision Strategies (dividing students v 2" Trip: Keeping track
into groups, guidance of chaperone, monitor of time and eye on
time spent on site, keeping an eye on students, students
refocusing students about the rules and learning
objectives etc.)
3. Event Documentation (taking photo, v v 1% and 2" Trip:
videotaping) Documenting the trip
using her cell phone
4. Following Instructional Plan v 2" Trip: Following her

previously prepared plan

Note. During-visit strategies. Adapted from Revealing teacher agendas: An examination of teacher motivations
and strategies for conducting museum fieldtrips (pp. 79-80; 119-145), J. F. Kisiel, 2003a, University of Southern

California, Los Angeles.
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4.2.3.3. After field trip to the METU SC

It is important to note that post-visit activities were not observed - all of them were
reported by Teacher C during the interview sessions. The researcher also utilized the
instrcutional plan of Teacher C for analyzing her post-visit strategies.

4.2.3.3.1. First field trip to METU SC

Teacher C reported that she did not do anything other than receiving feedback from
her students on the bus. This could be considered as review and discussion strategy.

Teacher C: I asked some general questions like “Are you happy?”, “Did you
learn something?”. They said that they had a lot of fun, wanted to be a METU
student and wanted to be a scientist in the future. That’s all. Actually, we
haven't talked about sound topic yet in the class. However, when 1 start to
teach this topic, | am going to utilize from photos, that | took during visit, to
remind students what they had seen.

4.2.3.3.2. Second field trip to METU SC

Teacher C reported that they conducted some sort of review session through students’

note about what they saw and liked, as stated in Teacher C’s instructional plan.

Teacher C: In our subsequent lesson, | had my students read their notes to the
class. Meanwhile, | asked them some questions like “Which one was your
favourite?”, “What was the function of X exhibit?”. Most of the students told
that the most attractive exhibit was Van de Graaff Generator.

On the other hand, Teacher C admitted that she could not carry out other post-visit
activities written on the instructional plan, due to her some extra works at school.
However, she mentioned that she requested her students to compare their two visits
to METU SC through writing assignment, which was not graded.

The summary of the comparison of Teacher C’s post-visit strategies for conducting

science center visits was shown in the Table 4.13.
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Table 4.13.
Comparison of Teacher C’s Post-visit Strategies for Conducting SC Visits

Before PD  After PD

POST-VISIT STRATEGIES (1t Tripto (2™ Trip Evidence
SC) to SC)
1. Review and Discussion (to talk about v v 1%t Trip: Reviewing of the
what students saw, did, liked and why they day on the bus
like; share experience; relate what they saw
to curriculum etc.) 2nd Trip: Reviewing

students notes about what
they saw and liked

2. Documentation (not-graded writing or v 2" Trip: Having students
drawing assignment, photo memory board, compare their two visits to
students’ presentations or posters) METU SC through writing

3. Assessment (graded descriptive writing
assignment or report about students’
experiences)

4. Other Post-visit Activities (activity to
correlate special exhibits with classroom
unit, integration of tabletop version of
exhibits)

Note. Post-visit strategies. Adapted from Revealing teacher agendas: An examination of teacher
motivations and strategies for conducting museum fieldtrips (pp. 80-81; 145-148), J. F. Kisiel, 2003a,
University of Southern California, Los Angeles.

4.2.4. Summary

The commonly reported pre-visit strategies included site familiarization and general
things to do before teachers’ participation in the professional development program.
On the other hand, teachers’ reports after their participation in the professional
development program indicated that instructional planning, content familiarization
(e.g., providing students some prior knowledge about target exhibits) and procedure
familiarization (e.g., informing students about how the visit will go on in the METU
SC) in addition to general things to do were common pre-visit strategies. Summary
of the all teachers’ pre-visit strategies before and after their participation in the

professional development program was listed in Table 4.14.
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Table 4.14.
Summary of the Teachers’ Pre-visit Strategies Before and After PD Program

Before PD Program After PD Program
PRE-VISIT
STRATEGIES Teacher Teacher Teacher Teacher Teacher  Teacher
A B C A B C
1. Familiarization Strategies
1.1. Site v v v v v
familiarization
1.2. Content v v v
familiarization
1.3. Procedure v v v
familiarization
2. Supervision Strategies
2.1. Behavior v v 4
clarification
2.2. Supervision v v v
coordination
3. General Things to Do v v v v v v
4. Instructional Planning v v v
5. Other Pre-visit v

Activities

The commonly reported during-visit strategies included unstructured student
engagement strategies (e.g., free exploration and interpretation) and event
documentation before the professional development program. On the other hand,
teachers’ report indicated that structured student engagement strategies (e.g.,
information receiving activities), following instructional plan in addition to event
documentation and unstructured student engagement strategies were common
during-visit strategies after the professional development program. Summary of the
teachers’ during-visit strategies before and after the professional development

program was listed in Table 4.15.
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Table 4.15.
Summary of the Teachers’ During-visit Strategies Before and After PD Program

Before PD Program After PD Program

DURING-VISIT

STRATEGIES Teacher Teacher Teacher Teacher Teacher Teacher
A B C A B C

1. Student Engagement
Strategies

1.1. Structured student
engagement

1.1.1. Information v v
seeking activities

1.1.2. Information v v v
receiving activities

1.2. Unstructured student
engagement

1.2.1. Interpretation v v v v
1.2.2. Connecting v v
1.2.3. Facilitation

1.2.4. Label reading

1.2.4.1. Deliberate
label reading

1.2.42. %
Complementary label
reading

1.2.5. Orientation and
advance organizers

1.2.6. Free exploration v v v v v v

2. Supervision Strategies v v v

3. Event Documentation " v v v v v

4. Following Instructional v v v
Plan

The commonly reported post-visit strategies included review and discussion before
the PD program. On the other hand, teachers’ report indicated that documentation in

addition to review and discussion were common post-visit strategies after PD
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program. Summary of teachers’ post-visit strategies before and after PD program was
listed in Table 4.16.

Table 4.16.
Summary of the Teachers’ Post-visit Strategies Before and After PD Program

Before PD After PD

POST-VISIT (1%t Trip to SC) (2™ Trip to SC)
STRATEGIES Teacher  Teacher  Teacher  Teacher  Teacher  Teacher

A B C A B C
1._Revie_w and v y y v v
Discussion
2. Documentation v v v
3. Assessment
4. Other Post-visit v

Activities

4.3. Through the Lenses of the Science Teachers: The Characteristics of PD
Program Influencing Their Instructional Planning regarding Science Center
Visit

The main goal of this section is to better understand the views of teachers on the
characteristics of PD program influencing their instructional planning regarding
science center visit. But first, the researcher revealed teachers’ awareness about the
change in their science center visits and then their views on the characteristics of PD
program. Accordingly, the researcher examined responses given to interview
guestions as a main data source. It was also important to note that even though
teachers were requested to prepare a plan for their second visits, they were asked
during post interviews whether they would prepare a plan when it was not requested.
They reported that they would surely prepare plans due to various reasons (e.g.,

making process monitoring and evaluation easy).
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4.3.1. Case 1: Teacher A

During post-interview, the researcher requested Teacher A to compare two visits to
METU SC with her students to understand whether she was aware of the changes
between these visits. She stated as follows:

Teacher A: | think there is so much difference between the our first trip and
the second trip. Both me and my students did not know what we would
experience on the first trip. I did not make any plan for the trip. More
specifically, I did not know anything such as “How should I behave children?,
At what points should | be involved?, What will the students see?, Are the
activities appropriate for student level and our topic?”. Similarly, | completely
let the students free to explore science center by themselves and so they
roamed around during the first trip. But the second was planned and more
organized. Both me and my students knew the purpose of the trip and the
activities and exhibits to see. Similar to the first trip, students explored science
center by themselves, but not completely free, by following the path | had
drawn or with a purpose. The greatest contribution of this PD program to me
was to teach planning an entire science center visit from beginning to the end.
So | developed a trip plan and students are explored again by themselves in
accordance with this plan. In addition, since | was aware of the missing points
in terms of student gains, | planned post-visit activities to remedy these
deficiencies. Thus, | have combined both a lesson and a science center visit
together so that my students can reach the relevant gains. Therefore, | can say
with peace of mind that the first thing I applied and I received the results
immediately after the PD program was efficient trip management. I mean...
Planning and implementation of a curriculum integrated trip.

According to above explanations of Teacher A, it might be claimed that she was
aware of the changes between the two trips’ entire processes and these changes might
be the result of the influences of the PD program on her. Correspondingly, curriculum
connection, exchange of ideas, teaching techniques and methods, instructional plan
and emphasis on communication were found as the characteristics of PD program
influencing her instructional planning regarding science center visit through the
lenses of Teacher A (see Table 4.17).
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Table 4.17.

Teacher A’s Views on the Characteristics of PD Program Influencing Her
Instructional Planning regarding Science Center Visit

Codes Evidence Action
“The experts in the project team made I purposefully used second visit to
Curriculum a presentation about how to integratea METU SC as a means of
connection science center visit into science introducing electricity topic to my

Exchange of ideas

Teaching
techniques

Teaching methods

Emphasis on
communication

Instructional plan

lessons.”

“While preparing an instructional plan
for a successful science center visit, we
as teachers discussed with explainers
about what to do during visit (e.g.,
letting students focus on predetermined
exhibits; giving students some choice
and control in exhibits’ exploration).”

“We learned how to use POE technique
and KWL chart for science center
visits.”

“Different teaching methods as well as
teaching techniques were emphasized
during PD program.”

“Experts emphasized the importance of
communication with explainers of
science centers during planning a field
trip.”

“We were provided with a sample
instructional trip plan.”

students.”

“During free exploration time, I
asked my students for selecting one
exhibit that interests them to
explore painstakingly and present
them when we get back to school.”

“I used KWL chart both before and
after the field trip.”

“I adopted 5E instructional model
in my instructional plan regarding
our visit.”

“I talked with the explainer to
inform him about the purpose of
visit and get more information
about exhibits related to electricity
topic.”

“T adopted the sample instructional
trip plan in my own instructional
plan.”

4.3.2. Case 2: Teacher B

During post-interview, the researcher requested Teacher B to compare two visits to
METU SC with her students to understand whether she was aware of the changes

between these visits. She stated as follows:

Teacher B: The biggest difference was that | had planned before, during and
after parts of a science center visit, regarding my learnings in the PD program.
Apart from that, | can not say that there was a very big difference. I did not
know what will happen on the first trip, my students as well. However, for the
second visit, | communicated with the explainer before we went to METU SC,
while planning during visit program. Besides, | prepared my students
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regarding electricity visit. For instance, | made my students to try a tabletop
version of Hand-Eye-Brain Coordination exhibit [a kind of simple electric
circuit], which they will observe during visit. As it was before, our visit started
with the explainer presentation and then the students freely explored around.
We had post-visit activities for both visits. But in the second one, the focus of
what we did was electricity topic.

According to above explanations of Teacher B, it might be claimed that she was
aware of the changes between the two trips and these changes might be the result of
the influences of the PD program on her. Correspondingly, tabletop exhibits,
curriculum connection, instructional plan and emphasis on communication were
found as the characteristics of PD program influencing her instructional planning

regarding science center visit through the lenses of Teacher B (see Table 4.18).

Table 4.18
Teacher B’s Views on the Characteristics of PD Program Influencing Her
Instructional Planning regarding Science Center Visit

Codes Evidence Action

“We were introduced tabletop exhibits

Tabletop like ‘Black box’ during the hands-on
exhibits and minds-on activities of PD “I added a tabletop version of hand-
program”. eye-brain coordination exhibit as a
pre-visit activity related to electricity
. “We also learned that tabletop exhibits topic into my instructional plan.”
Curriculum

could be used to link science center

connection visits with science lessons.”
“Explainers emphasized during their “I communicated with the explainer
reszntations thgt if we commgnicate of METU SC before our second visit.
Emphasis on P Thus, 1 was able to be aware of

with them, they can better direct us
about the planning of during visit
activities.”

communication exhibits related to electricity and the
inclusion of explainer’s

presentation.”

“When preparing my instructional
plan for the second visit to METU
“The sample instructional trip plan SC, | used mainly the outline of
presented to us in the PD program was  school’s plan. However, I made some
very instructive.” modifications in my plan like adding
pre-, during-, and post-visit sections
of the sample plan.”

Instructional
plan
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4.3.3. Case 3: Teacher C

During the post-interview, the researcher requested Teacher C to compare two visits
to METU SC with her students to understand whether she was aware of the changes
between these visits. She stated as follows:

Teacher C: Conducting a trip before and after the PD program made it possible
to notice the differences between them. During our first trip, | felt that
something was missing, but | did not know what it was. However, | got the
chance to question my deficiencies and learn how to overcome them
throughout the PD program. The first thing to do was preparing good plan
integrating science lessons into trip. | had not planned for the first trip, but |
did it for the second one. For example, | talked with explainer before the trip
about what we can do during science center visit. | also asked him for
assistance for free time. Moreover, | did not give any information to my
students about the topic of first visit before we go. But in the second one, |
gave a brief theoretical information to them. Thus, my students were more
conscious during the second visit. Similarly, my students roamed around
during the first trip’s free time but not in the second one. During second one’s
free time, | had grouped them and they explored three pre-determined exhibits
as each group in turn. Besides, as taught in the PD program, | tried to guide
my students through questioning technique so that they could find the right
answer. In short, compared to the first trip, | can say that our second trip was
more efficient in terms of student gains and my process management.

According to above explanations of Teacher C, it might be claimed that she was
aware of the changes between the two trips and these changes might be the result of
the influences of the professional development program on her. Correspondingly,
exchange of ideas, instructional plan and emphasis on communication were found as
the characteristics of professional development program influencing her instructional
planning regarding science center visit through the lenses of Teacher C (see Table
4.19).

4.3.4. Summary

The results suggested that there were seven different characteristics of the PD
program influencing teachers’ instructional planning regarding science center visit,

which were curriculum connection, exchange of ideas, instructional plan, teaching
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Table 4.19
Teacher C’s Views on the Characteristics of PD Program Influencing Her
Instructional Planning regarding Science Center Visit

Codes

Evidence

Action

Exchange of ideas

Emphasis on
communication

Instructional plan

“While working as a group, in which
teachers and explainers brought
together, various ideas regarding
visitations  were  emerged like
organizing students into groups,
providing each group with exploring
predetermined exhibit(s) or designing
scavenger hunt activities.”

“The importance of communication
with explainers was highlighted in PD
program, especially for reviewing our
expectations from each other.”

“After  scrutinizing a  sample
instructional plan, we worked together
with  explainers in groups for
developing our own instructional plans
towards a science center visit. Then,
each group presented its plan to get
feedbacks from other groups for
improvement.”

“During our visit, I divided my
students into three groups and
each group examined three
predetermined exhibits in turn.”

“I booked the visit and then
communicate with explainer
demanding him to send me field
trip program, photographs and
explanations of exhibits related
to electricity. Even | asked
explainer whether he will assist
me in explaining one of the
exhibits called pedal generator
during our visitation.”

“While developing my own
instructional plan, | benefited
from what | already knew, what |
learned and the sample plan
presented in PD program. As a
result, | adopted the titles of the
sample plan in my own plan”.

techniques and methods, tabletop exhibits and emphasis on communication.
However, instructional plan and emphasis on communication were commonly
reported ones by all teachers. Summary of teachers’ views on the characteristics of
PD program influencing their instructional planning regarding science center visit
was listed in Table 4.20.

4.4. Summary of Teachers’ All Results

In this section, all the results of the three teachers (Teacher A, B and C) will be
summarized respectively. Accordingly, providing field trips to METU SC and Feza
Giirsey SC and communication with their explainers in the PD program contributed

to Teacher A’s awareness about well-known science centers in Ankara.
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Table 4.20
Summary of Teachers’ Views on the Characteristics of PD Program Influencing
Their Instructional Planning regarding Science Center Visit

Codes Teacher A Teacher B Teacher C
Curriculum connection \' \'
Exchange of ideas \' \
Instructional plan \' ' \
Emphasis on communication \' \' \
Teaching techniques \
Teaching methods \'

Tabletop exhibits \'

More specifically, she had more information about the Feza Giirsey SC than before
and was aware of the differences between METU SC and Feza Giirsey SC after
participating in the PD program. Moreover, it was found that presentations of
explainers from different science centers in the PD program contributed Teacher A’s
awareness about science centers in Turkey, science centers’ resources and utilization
from these resources. That is, she was able to talk about science centers in Turkey
including their resources and count planetarium and brochures in addition to exhibits
as science center resources after participating in the PD program. Similarly, the
findings indicated that she was influenced by the idea of utilization from tabletop
exhibits [which were introduced during the PD program] integrating science center
resources into the science lessons in addition to her inspiration from the science center
activities for her science teaching before. Regarding teachers’ ways of conducting
field trip to METU SC, some changes in Teacher A’s pre-, during-, and post-visit
strategies regarding her two field trips to METU SC were revealed through the lenses
of the researcher. For instance, while she only used site familiarization and general
things to do as pre-visit strategies on her first organized trip, she extended her pre-
visit strategies on her second organized trip by adding new ones such as supervision
coordination, instructional planning, content and procedure familiarization.
Similarly, while she only used event documentation and unstructured strategies
during her first organized trip, she utilized from her instructional plan, supervision
and structured strategies as well during her second organized trip. Furthermore, it was

found that Teacher A did not prepare an instructional plan for her first trip without
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being requested. Even though Teacher A was requested to prepare a plan for her
second trip, she was asked during post interviews whether she would prepare a plan
when it was not requested. She reported that she would surely prepare plan due to
various reasons (e.g., making process monitoring and evaluation easy). Moreover,
when asked Teacher A during post-interview to compare these two visits to METU
SC, she reported some changes in trips’ entire processes in a positive way. Regarding
Teacher A’s views on the characteristics of PD program influencing her instructional
planning regarding science center visit, curriculum connection, exchange of ideas,
teaching techniques and methods, instructional plan and emphasis on communication

were found as the influential characteristics of PD program.

Regarding Teacher B, providing field trip to Feza Giirsey SC in the PD program and
METU SC visit in the current study contributed to her awareness about well-known
science centers in Ankara. More specifically, she had some additional knowledge
about METU SC (e.g, theme-specific presentations, workshop on worms) and about
Feza Giirsey SC (e.g., static electricity demonstration). Moreover, it was found that
presentations of explainers from different science centers in the PD program
contributed Teacher B’s awareness about science centers in Turkey, science centers’
resources and utilization from these resources. That is, she was able to talk about
science centers in Turkey including their resources and count brochures, theme-based
tours, and exhibitions in addition to exhibits and planetariums as science center
resources after participating in the PD program. Besides, she gained the idea of
participating in workhops in science centers as a part of science center visit.
Regarding teachers’ ways of conducting field trip to METU SC, some changes in
Teacher B’s pre-, during-, and post-visit strategies regarding her two field trips to
METU SC were revealed through the lenses of the researcher. For instance, while she
only used site familiarization, behavior clarification, and general things to do as pre-
visit strategies on her first organized trip, she extended her pre-visit strategies on her
second organized trip by adding new ones such as instructional planning, content and
procedure familiarization. Similarly, while she only used event documentation,
supervision and unstructured strategies during her first organized trip, she utilized

from her instructional plan, and structured strategies as well during her second
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organized trip. Besides, Teacher B used the review and discussion strategy in addition
to the documentation strategy after the second trip. Furthermore, it was found that
Teacher B did not prepare an instructional plan for her first trip without being
requested. Even though Teacher B was requested to prepare a plan for her second
trip, she was asked during post interviews whether she would prepare a plan when it
was not requested. She reported that she would surely prepare plan by stating the
following explanation: “I realized during the activities in the program that although
science centers filled with so many exhibits which were able to meet the objectives
of science teaching, we, being teachers, could not benefit from it properly”.
Moreover, when asked Teacher B during post-interview to compare these two visits
to METU SC, she reported some positive changes in trips’ entire processes like
making a plan. Regarding Teacher B’s views on the characteristics of PD program
influencing her instructional planning regarding science center visit, tabletop
exhibits, curriculum connection, instructional plan and emphasis on communication

were found as the influential characteristics of PD program.

Regarding Teacher C, providing field to Feza Giirsey SC and communication with its
explainers in the PD program contributed to her awareness about well-known science
center in Ankara. More specifically, she gained knowledge about Feza Giirsey SC
and was aware of the differences between METU SC and Feza Giirsey SC after
participating in the PD program. Moreover, it was found that presentations of
explainers from different science centers in the PD program contributed Teacher C’s
awareness about science centers in Turkey and science centers’ resources. That is,
she was able to talk about science centers in Turkey including their resources and
count workshops, brochures and planning guides for teachers in addition to exhibits
and explainers as science center resources after participating in the PD program.
Similarly, the findings indicated that she was influenced by the idea of utilization
from tabletop exhibits [which were introduced during the PD program] integrating
science center resources into the science lessons in addition to her inspiration from
the science center activities for her science teaching before. Regarding teachers’ ways
of conducting field trip to METU SC, some changes in Teacher C’s pre-, during-,

and post-visit strategies regarding her two field trips to METU SC were revealed
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through the lenses of the researcher. For instance, while she only used site
familiarization, supervision coordination, and general things to do as pre-visit
strategies on her first organized trip, she extended her pre-visit strategies on her
second organized trip by adding new ones such as behavior clarification, instructional
planning, content and procedure familiarization. Similarly, while she only used event
documentation and unstructured strategies during her first organized trip, she utilized
from her instructional plan, supervision and structured strategies as well during her
second organized trip. Furthermore, it was found that Teacher C did not prepare an
instructional plan for her first trip without being requested. Even though Teacher C
was requested to prepare a plan for her second trip, she was asked during post
interviews whether she would prepare a plan when it was not requested. She reported
that she would surely prepare plan due to various reason (e.g., It is useful to have
something written to remember "to do list" or to notice and complete missing points.).
Moreover, when asked Teacher C during post-interview to compare these two visits
to METU SC, she reported some positive changes in trips’ entire processes such as
making a good plan, being efficient in terms of students’ gains and her process
management. Regarding Teacher C’s views on the characteristics of PD program
influencing her instructional planning regarding science center visit, exchange of
ideas, instructional plan and emphasis on communication were found as the

influential characteristics of PD program.
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CHAPTER 5

DISCUSSION, IMPLICATION, AND RECOMMENDATION

This chapter includes the conclusions and discussions of the findings of the current

study, implications of the study and some recommendations for future studies.

5.1. Conclusions and Discussions of the Results

In this part, the results of this study were compared and contrasted with other studies
in the literature. Moreover, each discussion of the results was represented under
different headings as the influence of the PD program on teachers’ awareness about
science centers and their resources and as the influence of the PD program on

teachers’ way of conducting field trip to a science center.

5.1.1. The influence of the PD program on teachers’ awareness about

science centers and their resources

In the literature, logistic problems, lack of support from school administration and
colleagues, lack of personal motivation, and unavailability of resources were depicted
as the potential barriers behind the underutilization of informal learning environments
like science centers by school groups (Michie, 1998; Sentiirk, 2015). However, what
if teachers were unaware about science centers and their resources? Or, what if they
do not have detailed knowledge about them? From this point of view, teachers’
awareness about science centers and their resources was tried to be increased

throughout the PD program in the current study.

There is a limited number of research about the effects of professional development
programs related to informal learning settings on teachers’ awareness about these
settings (Chin, 2004; Faria et al., 2012; Melber & Cox-Peterson, 2005; Ogbomo,
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2010). In fact, these studies did not directly focus on the awareness issue, but they
examined teachers’ awareness in addition to other variables such as planning
effective field trips, integration of these trips with classroom instruction, etc. In
recognition of limited literature that exist, this study extended the related literature
about the increase in science teachers’ awareness of science centers in Ankara and
Turkey as a result of participating in the PD program. More specifically, all teachers
in this study knew more than anything about well-known science centers in Ankara
before the PD program by means of their education years at METU, childhood field
trip memories about Feza Giirsey SC and their first-organized visit to METU SC for
this study. On the other hand, teachers were more aware of the well-known science
centers in Ankara thanks to adopting collaborative team approach (bringing teachers,
explainers, and academicians together) offered by Duran et al. (2010) and conducting
science center field trips to explore and examine (as in the studies of Chin, 2004;
Duran et al., 2010; Melber & Cox-Peterson, 2005; Ogbomo, 2010) during the PD
program. To explain, during field trips to METU SC and Feza Giirsey SC in the PD
program, about one-hour free time was given to participants before giving detailed
information about the science centers and their resources by the explainers so that
they could thoroughly examine science centers. In this way, teachers were able to
explore and examine these science centers in detail with their colleagues, explainers
and academicians together as well as get more detailed information about activities
conducted there from the explainers of these science centers. As a result, teachers
built augmented knowledge about them. For instance, two teachers pointed out the
differences between METU SC and Feza Giirsey SC during interview session. They
said that Feza Giirsey SC had more rich content in the field of biology than METU
SC. This result led the researcher to conclude that being aware of the differences
between science centers or making comparison of the science centers including
resources might help teachers making a proper trip venue choice to maximize their
students’ gains. Regarding awareness about science centers in Turkey (out of
Ankara), two teachers had no idea about them before the PD program. During
interview session after the PD program, all of the teachers were able to talk about
seven different science centers in Turkey whose explainers participated in the same

PD program. More specificially, teachers generally mentioned about what they learnt
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from the presentations of explainers of these science centers such as having similar
exhibits, organizing science festivals and special workshops for special days (e.g.,
Mother’s Day), etc. Since teachers admitted during post-interviews that they had done
no individual research about science centers in Turkey (out of Ankara), presentations
of science center explainers could be accepted as their sources of knowledge gain. It
was important to note that this was not just an ordinary powerpoint presentation of
the explainers, in which teachers just sit back and listen. This was an interactive
presentation, in which teachers actively participated in by means of asking questions
to the explainers, discussing with each other and the explainers about science centers
and their resources. Moreover, as suggested by Fallik, Rosenfeld and Eylon (2013),
designing the basis for interaction and cooperation between teachers and explainers
throughout the PD program may also have contributed to teachers’ acquisition of
information about these science centers. Besides, the results indicated that the field
trips to science centers and communication with their explainers were so prominent
regarding teachers’ awareness about science centers in Ankara, while explainer’s
presentations were so prominent regarding teachers’ awareness about science centers
in Turkey (out of Ankara). Considering this indication, it could be claimed that
teachers might prefer field trips to get information about science centers, which were
reachable distance away. Furthermore, Melber (2007) stated that “instruction on how
to take scientific notes related to an unknown specimen can be done in any setting —
museum or school. Demonstrating effective use of exhibits, visits to a working
curatorial lab, or displaying the items available for loan from a local museum cannot”
(p.40). Therefore, if teachers' awareness about science centers and their resources are
desired to be promoted, field trips to science centers should be organized in PD
programs. If science centers are not reachable distance away, at least teachers and

science centers’ explainers of should be brought together.

Awareness about science centers and their resources can be considered as an
inseparable pair. Regarding awareness about science center resources, the teachers
were aware of exhibits, explainers, and planetariums as the resources before the PD
program. On the other hand, they built augmented knowledge of science center

resources as results of explainers’ presentations and field trips to well-known science
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centers in Ankara (i.e., METU SC and Feza Giirsey SC) in the PD program. These
findings supported the conclusions of Ogbomo (2010) who found that teachers built
augmented knowledge of resources available to them as a result of participating in
museum/science center workshops, including presentations about introduction of
activities, a typical visit and a guided tour. Similarly, critical analysis of exhibits with
science center educators (Melber & Cox-Peterson, 2005) and specially arranged visits
guided by instructors (Chin, 2004) were found to be useful to increase teachers’
knowledge about the museums and their resources. On the other hand, Melber and
Cox-Peterson (2005) put forward that teachers could make better decisions about
their science teaching if they promote their understanding of available museum
resources. Regarding awareness about utilization from science center resources, all
of the teachers thought that using science centers resources would be useful for their
science teaching somehow both before and after participating in the PD program.
Before participating in the PD program, they stated that they inspired from science
center activities for their science teaching and saw science center visits as effective
learning opportunities for their students. On the other hand, after the PD program,
two teachers stated that they were influenced by the idea of benefit from tabletop
exhibits (introduced during PD program) while integrating them as science center
resources into their science lessons. Also, one teacher reported that she realized via
explainer’s presentation that she can not only explore the exhibits of science centers
but also participate in workshops conducted in science centers. These findings may
imply that the PD program seems to help teachers adjust their previous teaching
schema and use new ways (e.g., integration of science center resources, utilization
from tabletop exhibits, etc.) to enhance their science teaching, as claimed by Chin
(2004). After all, it might be claimed that if teachers have enough knowledge about
science center resources, they could use them in their lessons consciously and decide
what and how to use them in their instructional plans regarding science center visit
(Melber & Cox-Peterson, 2005). Besides, the results indicated that the explainer’s
presentation was so prominent regarding teachers’ awareness about science centers’
resources and utilization from them. Considering this, it could be claimed that
teachers might prefer to get information about utilization from science centers’

resources and about these resources from the explainers. As a matter of fact,
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explainers are generally considered as the most knowledgeable person according to
visitors including teachers and students (Gomes da Costa, 2005; Rodari &
Xanthoudaki, 2005). Therefore, it may be good to bring teachers and science centers’
explainers together in PD programs. Eventually, this study added to the professional
development literature in science education because it highlighted the value of
integrating science center resources with science classroom practices by raising

teachers’ awareness about this issue.

To sum up, introduction of science centers both through explainers’ presentations and
field trips to some of them, communication with explainers, and presenting tabletop
exhibits during the PD program have contributed to teachers’ awareness about
science centers, their resources and educational potentials. However, the common
influential factors reported by teachers on their awareness (i.e., science centers in
Ankara and Turkey, science center resources and utilization from them) were
respectively the explainers’ presentations and field trips to science centers in the PD
program. The reason why explainers' presentations are so prominent may be due to
the nature of the research and interview questions. That is, the nature of research and
interview questions based on measuring what and how much teachers know about
science centers and their resources. It could be thought that teachers can get
information about a science center either by visiting or browsing its web site or
science center’s explainer or someone who really knows about it. Nonetheless, it was
seen that getting information from knowledgeable people (explainers) who actually
work in a science center could provide teachers with an extra motivation, which might
have had an influence on teachers' awareness of these issues. On the other hand, same
gains in teachers’ awareness of these issues might not have obtained if some of
instructors in the project team of the PD program had informed teachers about science
centers and their resources. Put differently, getting information from knowledgeable
people (explainers) who actually work in a science center may have given teachers
positive emotions that play role in motivation and learning (e.g., enjoyment, arousal
and interest), as asserted by Fallik et al. (2013) and Pintrich and Schunk (2002). In a
similar approach, Pintrich and Schunk (2002) indicated that the use of interesting

presentations, task, texts, and the so on, are more likely to result in generation of and
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increased situational interest, which is “the psychological state of being interested in
the task or activity” (Pintrich & Schunk, 2002, p.291). In the current study, authentic
experiences through field trips to well-known science centers in Ankara and
interactive presentations of explainers —seen as most knowledgeable people by
visitors- might result in the teachers’ generation of and/or increased situational
interest and so, their knowledge about science centers. Therefore, the results
suggested that explainer’s presentations and field trips were important and necessary
in the PD programs related to science centers to influence participants’ awareness of

these issues.

5.1.2. The influence of the PD program on teachers’ way of conducting

field trip to a science center

In this part, the researcher discussed the influence of the PD program on teachers’
way of conducting a field trip to a science center under two perspectives, which were
the change in teachers’ strategies conducting science center visit through the lenses
of the researcher and the characteristics of the PD program influencing teachers’

instructional planning regarding science center visits through their lenses.

In the literature, studies related to school field trips generally focused on the
identification of teacher’s field trip strategies (Kisiel, 2003a) and revealing various
suggestions for their pre-visit preparation, during-visit roles and/or post-visit
activities (Anderson & Lucas, 1997; Anderson et al., 2000; Behrendt & Franklin,
2014; Sentiirk, 2015). However, there was no study in the literature which reveals the
change in or improvement of these strategies of teachers as a results of an intervention
such as professional development programs, in-service training, and summer school
programs, etc. Therefore, the current study extended the related literature by
revealing the changes in teachers’ strategies for conducting science center visit as a
result of participating in a professional development program. Identifying the changes
in teachers’ strategies in a science center setting as a result of a PD program, it might

become easier for educators of science center and science teachers to help teachers
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improve particular strategies to maximize their students’ field trip learning

experiences.

The change in teachers’ strategies for conducting science center visit were examined
under three parts, as identified in the study of Kisiel (2003a), which were pre-visit,
during-visit, and post-visit strategies. Before the PD program, the commonly reported
pre-visit strategies included site familiarization and general things to do. We could
make two assumptions about the reasons of why the teachers mostly preferred these
two strategies. First of all, teachers might not really know to support class work with
science center visit, as mentioned in the literature (Behrendt & Franklin, 2014; Kisiel,
2006). Secondly, they might not see the science center visit as a part of a classroom
unit, unlike in Kisiel’s study (2003a). In his study, teachers (48%) mostly cited
content familiarization strategy and this finding was interpreted as seeing museum
visit as a culminating part of a classroom unit. On the other hand, in the current study
teachers’ report after PD program indicated that instructional planning, content and
procedure familiarization in addition to general things to do were common pre-visit
strategies. (Refer Table 4.14 in Chapter 4 for a summary list of pre-visit strategies
found in this study). It could be implied that this result indicated the validity of our
first assumption. That is, teachers in the current study might not know how to
integrate their visit into their class work previously. As a matter of fact, the following
quote from Teacher A’s response to the one of the interview questions could be

presented to validate this assumption:

...I did not know anything [about first visit to METU SC with her students]
such as ‘How I should behave children?, At what points should I be involved?,
What will the students see?, Are the activities appropriate for student level
and our topic?’...

Participating in the PD program may have enabled them to take advantage of these
strategies on their second trip. Put differently, some characteristics of the PD
program, which were curriculum connection, tabletop exhibits and emphasis on
communication [i.e., special attention to communication with explainers before SC
visit or during planning a SC visit], seemed to have an influence on teachers’ content

and procedure familiarization strategies, respectively. For instance, one of the
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teachers used a tabletop version of hand-eye-brain coordination exhibit before visit
[coded as content familiarization] since she learned in the PD program that tabletop
exhibits can be used to link science center visits with science lessons. Similarly, all
of the teachers communicated with the explainer of the METU SC before their visit
to become familiar with what will happen on the trip [coded as procedure
familiarization] and “emphasis on communication with explainers during planning a
field trip in the PD program’ was found as reason of this action. Likewise, this finding
supported the suggestion of Kisiel (2006) who stated that if teachers were informed
about the configuration of museum halls by museum staff, they can better prepare
their students for museum experience. Moreover, as put forward by Fallik et al.
(2013), mutual recognition of informal and formal curricula (e.g., purposes of the
educational programmes) by both teachers and explainers might lead them to
collaboratively plan beneficial learning experiences. On the other hand, PD
program’s sessions about learning and preparing an instructional plan regarding
science center visit might be helpful in the instructional planning strategies of
teachers, as in the study of Chin (2004). Teachers of the current study stated that they
utilized from the sample instructional plan, which was presented in the PD program,

while preparing their own plans.

Regarding during-visit strategies, the commonly reported ones included unstructured
student engagement strategies (e.g., free exploration, interpretation) and event
documentation before the PD program. On the other hand, teachers’ report after PD
program indicated that structured student engagement strategies (e.g., information
receiving activities), following instructional plan in addition to event documentation
and unstructured student engagement strategies (e.g., free exploration) were
common during-visit strategies. (Refer Table 4.15 in Chapter 4 for a summary list of
during-visit strategies found in this study). Although some changes in teachers’
unstructured strategies were detected individually, some of these changes were not.
That is to say, while one teacher utilized from interpretation and free exploration
strategy during her first visit to METU SC, she used connecting and free exploration
strategy during her second visit. About these changes, it is hard to directly talk about

the influence of the PD program since unstructured strategies are spontanous, based
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on what particular situations dictates, and less dependent on particular preparation
before visit, as claimed by Kisiel (2003a). In the current study, the identified changes
in teachers’ unstructured strategies might be due to various reasons such as students’
grade level, teachers’ approach to particular situations, grouping students during free
exploration time, etc. On the other side, the use of event documentation strategy both
before and after PD program might be accepted as exclusive strategy to visits to
informal learning settings, as in the other studies (Kisiel, 2003a; Sentiirk, 2015) since
teachers generally took photos to document their visit experience. During their first
visit to METU SC, all teachers took the advantage of free exploration time, which
was a part of typical visit process at METU SC, since teachers were unprepared and
let students to roam. On the other hand, teachers again took the advantage of free
exploration time during their second visit, but this time they did it both in a structured
and unstructured way. That is, teachers again permitted their students roaming for a
while but they wanted them to fulfill some duties like making detailed observation of
topic-specific exhibits to prepare their post-visit presentations before roaming. This
finding may be an indication of that teachers have learned how to utilize from free
exploration time efficiently in the PD program. Put differently, one of the
characteristics of the PD program, which is exchange of ideas, seemed to have an
influence on two teachers’ utilization from free exploration time efficiently. The
following quote from Teacher A’s responses could be shown as an example for this:
“During free exploration time, | asked my students for selecting one exhibit that
interests them to explore painstakingly and present them when we get back to school”
[coded as information seeking activity - Structured Student Engagement Strategy —].
She put forward “exchange of ideas with her colleagues and explainers in the PD
program about what to do during visit while preparing an instructional plan as a group
for a successful visit” as reason of this action. It was also found that teachers did not
use structured students engagement strategies during their first visits to METU SC
and this may be due to the fact that they did not know how to organize and conduct a
planned (structured) visit before the PD program. Likewise, most of the studies
reported that teachers (Michie, 1998; Tal & Morag, 2009) or preservice teachers
(Kisiel, 2006; Tal, 2004) do not have sufficient pedagogical knowledge and trainings

considering field trip planning and preparation or strategies towards how to benefit
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from field trip as an informal learning resource (Griffin & Symington, 1997).
However, they used some structured student engagement strategies (e.g., making
students participate in predetermined stationary presentation, making students take
notes about exhibits related to electricity) during second visit after the PD program.
This finding may be resulted from general information about effective strategies used
in the informal settings presented in the PD program (Chin, 2004), lowering novelty
space of teachers by enabling them in the PD program to experience activities that
characterize both the school and science center (Fallik et al., 2013) or teachers’
experiences during their first visitations to science center. As claimed by Kisiel
(2003a), “every teacher comes from a different set of circumstances [e.g., personal
experiences, expectations] that shape the school field trip...” (p.210). The following

quote from Teacher C’s responses could be shown as an example for this:

During our first trip, | felt that something was missing... my students roamed
around... I can not control my students... However, | got the chance to question
my deficiencies and learn how to overcome them throughout the PD program.
The first thing to do was preparing good plan...

Therefore, it was claimed that if teachers are informed about strategies that can be
used in field trips or are exposed to field trip experiences, they are more likely to use

the strategies during their subsequent visits.

Regarding post-visit strategies, review and discussion strategy was commonly
reported by teachers before the PD program. On the other hand, teachers’ report after
PD program indicated that documentation in addition to review and discussion were
common post-visit strategies. (Refer Table 4.16 in Chapter 4 for a summary list of
post-visit strategies found in this study). It seemed that teachers typically conducted
post-visit activity in the form of review and discussion. This “unstructured wrap-up”
(Kisiel, 2003a, p. 187) might be seen as an easy way to review students’ fieldtrip
experience. On the other hand, after their second visit to METU SC, teachers
extended the post-visit review and discussion into additional activities such as using
electrical test circuits [coded as other post-visit activities], writing or drawing, and
making a pano of students’ work [coded as documentation]. Participating in the PD
program may have enabled them to extend their post-visit activities in this direction.
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That is to say, during the PD program, teachers were advised of a variety of strategies
except formal assessment strategies that could be used after the trip such as
completing KWL chart, utilization from tabletop exhibits, writing composition and
the like.

Up to the graduation of these teachers, no existence of pre-service teacher education
programs in Turkey towards informal learning settings given by either these settings
or universities might be the reason behind the use of more general and unstructured
strategies in their first visit to METU SC. In a few universities (e.g., Gazi University
and Hacettepe University), courses on this subject have more recently begun to be
offered. Similarly, Tal et al. (2005) held professional development programs offered
by museums responsible as the reasons of teachers’ uninvolved role in visit plan since
these programs center on informing teachers about museums and their resources, and
not on teachers’ pedagogies about how to conduct a successful visit. However, in the
current study, teachers’ strategies for organizing and conducting science center visit
has diversified in an extended manner after participating in the PD program. It might
be claimed that the reason of this improvement was the PD program, which includes
not only actual visits to science centers to inform teachers about them and their
resources, but also activities focusing on teachers’ and explainers’ pedagogies about
how to conduct a successful visit that bridge the gap between school and science
center, as suggested by Fallik et al. (2013). As a result, all of these might induce a
positive influence on teachers’ volition, which is defined as “the process of translating
intentions into actions” (Pintrich & Schunk, 2002, p. 21), regarding their field trip
strategies. Moreover, this is not to say that all teachers, who participated in this PD
program, will use these strategies or will change their strategies in these directions.
Even in the current study, changes in teachers’ strategies differed from each other
although they organized and conducted the visit related to same topic (i.e., electricity)
and to the same science center. The reason behind this might be due to various other
reasons such as difference in students’ grade level, type of school, teaching
experiences of teachers, etc. Eventually, teachers are the key decision makers for a
group of students in the case of field trips (Kisiel, 2003a; Sentiirk, 2015).
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Moreover, the teachers in the current study pointed out the following characteristics
of the PD program influencing their instructional planning with regard to their second
visitto METU SC: (1) curriculum connection, (2) exchange of ideas, (3) instructional
plan, (4) teaching techniques, (5) teaching methods, (6) tabletop exhibits, and (7)
emphasis on communication. However, instructional plan and emphasis on
communication were commonly reported ones by all teachers. These results were
somehow consistent with findings of limited past research. For instance, at the end of
the museum-focused professional development course, Chin (2004) put forward that
getting feedback from their peers and reviewing the instructional plans developed by
other groups help preservice teachers to refine their own instructional plans. A similar
finding was also reported by one of the teachers in the current study: “after
scrutinizing a sample instructional plan, we worked together with explainers in
groups for developing our own instructional plans towards a science center visit.
Then, each group presented its plan to get feedbacks from other groups for
improvement” and “While developing my own instructional plan, | benefited
from...what I learned and the sample plan in the PD program...”. Unlike from the
study of Chin (2004), all of the teachers also mentioned about the sample instructional
plan, which had been presented them in the PD program, as an inspirational material
for their instructional plan regarding their second visit to METU SC. This result
indicated the importance and necessity of presenting a sample instructional plan
regarding science center visits in the PD programs related to science centers. On the
other hand, Chin (2004) also found that specially arranged science museum visit
guided by instructor and several self-visits to science museum increased preservice
teachers’ in-depth knowledge about museum and its resources and subsequently
contributed their ability to integrate science museum resources into their school
science plans. In the current study, specially arranged field trips to well-known
science centers in Ankara (METU SC and Feza Giirsey SC) were not shown by
teachers as an influential factor on their instructional planning. We could make three
assumptions about the reasons of why the teachers did not report the specially
arranged field trips in the PD program. The first one might be that they conducted a
visit to METU SC before the PD program and so they already knew the setting. The

second one might be that teachers did not organize and conduct their second visit to
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Feza Giirsey SC. That is to say, if they conducted their second visit to there and made
an instructional plan for this, then specially arranged field trips in the PD might be
shown as an influential factor on their instructional planning. The last one might be
that they communicated with the explainer of METU SC before developing
instructional plan regarding their second visit to METU SC. In other words, the
“emphasis on communication” characteristic of the PD program may be more
dominant since it was highlighted in the PD program that teachers’ communication
with explainers for reviewing their expectations from each other was necessary while
planning a science center visit. Thus, specially arranged field trips in the PD program
may not have an influence on the instructional plans of the teachers. On the other
hand, the “exchange of ideas” characteristic of the PD program might be seen as
similar to “the development of learning communities”” among teachers and explainers,
which is one of the principles of the effective professional development related to
education issues. The development of learning communities among teachers and
explainers involves sharing of knowledge among each other and collaboration in their
learning (Darling-Hammond & McLaughlin, 1995; Loucks-Horsley et al., 1998).
Likewise, not only while preparing an instructional plan for a successful science
center visit in the PD program, teachers and explainers worked as a group and got a
chance to share their knowledge, experience and ideas each other, but also they had
this chance in all three days of activities during the PD program. Although Loucks-
Horsley and Matsumoto (1999) articulated that teachers do not have chance to
establish relations with their colleagues by studying closely together during
professional development programs with one-time sessions, the fact that the exchange
of ideas is so prominent might be an indication that this can be achieved in this three-
day PD program. Apart from that, teachers in the study of Ogbomo (2010) found
museum/science center workshops useful since these workshops provided resources
and materials aligned to state goals. Based on these finding, Ogbomo (2010) claimed
that this would encourage teachers to implement their learnings from the program
which were already linked to their curriculum since it facilitated teacher’s
instructional practices. In line with the Ogbomo (2010), in the reports of two teachers,
the PD program's "curriculum connection” characteristic was also found influential

on their instructional planning regarding science center visit. Even, one of the
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teachers utilized from tabletop exhibits (which were presented in and another
characteristics of the PD program) integrating science center visit into her science
lesson. Thus, the results also suggested that curriculum connection was important and
neccessary in the PD programs, especially related to science centers to influence
participants’ instructional planning. It was also important to note that the results of
the current study showed only three science teachers’ views on the characteristics of
the PD program influencing their instructional planning regarding science center
visit. If more teachers were studied, or if teachers with different background or from
different disciplines were studied, other different characteristics of the PD program
might be found.

According to one of the characteristics of effective learning experiences for teachers,
called as assessment-centered, teachers should be helped to reflect about what they
learnt and how to apply what they learnt (Loucks-Horsley & Matsumoto, 1999).
Correspondingly, the current study gave teachers opportunity to monitor themselves
about what they learnt and their own improvement in organizing and conducting field
trips to a science center. In other words, the teachers had a trip experience before the
PD program, saw their deficiencies, learnt about them in the PD program and then

applied their learning through a second visit.

All in all, it might be claimed that this study adds to research on the PD program's
influence on teachers’ instructional planning regarding science center visit by the
characteristics mentioned above. However, it should be noted that each case related
to teacher learning necessitate a unique design combining effective professional

development elements in various ways (Loucks-Horsley et al., 1998).

5.2. Implications of the Study

In the lights of the obtained results and discussed points, this study has several
implications for pre-service and in-service teacher education, science teacher
educators, science centers and similar settings, PD program developers and Ministry
of National Education (MoNE).
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This study extended the related literature about the increase in science teachers’
awareness about science centers as a result of participating in the PD program. By
introducing science centers both through explainers’ presentations and actual visits,
and presenting tabletop versions of some exhibits during the PD program, this study
contributed to teacher’s awareness about science centers, their resources and
educational potentials. In other words, this study exemplified the importance of
authentic experiences to increase the awareness of both pre-service teachers and in-
service teachers. This led to the idea of conducting professional development
programs regarding out-of-school environments in informal settings (e.g., science
centers, science museums, planetariums, zoos, aquarium) rather than in a seminar
room, or in classrooms. In this regard, science teacher educators may utilize from a
science center setting and/or actual visits to them in their teaching method courses to
make pre-service teachers aware of educational resources within science centers.
Alternatively, these educators may also conduct actual visits to not only science
centers but also other informal settings to raise pre-service teachers' awareness about
the resources and educational potentials of these settings. Similarly, as for in-service
teacher education, PD program developers might consider organizing actual visits to
science centers to help teachers built augmented knowledge of resources available to
them. More specifically, even if there is no informal learning setting in the
province/district where teachers work, PD programs should include actual visits to
these settings. During these visits, the teacher would learn a different types of
resources that settings have like a virtual tour. Thus, maybe s/he would benefit from
this virtual tour in her classes even if s/he couldn’t take her students to that setting.
Moreover, if conducting actual visits is not possible, explainers from science
centers/similar settings and teachers might be brought together to promote teachers’
awareness about science centers and their resources. Thus, both pre- and in-service
teachers will be more aware of making a proper venue choice for their trip comparing

the resources of science centers to maximize students’ gains.

On the other hand, this study exemplifies how a purposeful science center visit
aligned with school science curriculum could be conducted through identifying the

changes in teachers’ strategies after participating in the PD program. With that, it
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becomes easier for educators of science center and science teacher to help teachers
improve particular strategies to maximize their students’ field trip learning
experiences. In other words, science centers and similar settings, teacher educators
and indirectly school administrations might consider how they would better support

teachers’ strategies used in these kind of visits.

The results also indicated that teachers gave importance to the cooperation between
science center’s explainers and them regarding exchange of ideas and
communication, especially while developing instructional plan related to science
center visit. For that reason, if possible, units that provide a one-to-one answer to the
questions and requests of teachers can be established in the science centers. If this is
not possible, science centers might develop a teacher guide including an expectation
list from a visit and teachers, procedures to be followed before and during visit,
suggested activities to be used pre-, during- and post-visit, and detailed information
about science center’s activities and programs — referring to the connection between
the exhibits, activities and school curriculum objectives. Separately, explainers of
science centers can work with teachers to develop pre-, during-, and post-visit
activities (e.g., worksheet, workshop... etc.) that enhance students’ gains. Moreover,
science centers may sign a protocol with MoNE so that this institution may inform
schools about the guide with an official written statement. Thus, teachers will be
informed about it and their instructional planning including science center visit will
be facilitated regarding their workload at school. Besides, all of the teachers also
mentioned about the sample instructional plan, which had been presented them in the
PD program, as an inspirational material for their instructional plan regarding their
second visit to METU SC. This result indicated the importance and necessity of
presenting a sample instructional plan regarding science center visits in the PD

programs related to science centers.

Additionally, this PD program serves as valuable characteristics (e.g., providing
sample instructional plan, curriculum connection, and emphasis on communication
with explainers) for influencing teachers’ instructional planning regarding science

center visits that can be adopted and contextualized to meet teachers’ instructional
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needs on this issue by other teacher educators, PD program developers and MoNE.
As a matter of fact, the importance given to informal learning environments such as
science centers in our country has been increasing day by day. For instance, the
informal learning environments (e.g., school gardens, science centers, museums, oo
etc.) have been highlighted in the adopted strategies and methods by MoNE’s science
curriculum in 2018 (MEB, 2018). Similarly, at the 23 meeting of the High Council
of Science and Technology, it was decided to carry out the studies for the
establishment of science centers in all metropolitan cities as of the year 2016 and in
all provinces in 2023 in cooperation with local administrations (Colakoglu, 2017). At
a time when the establishment of science centers in all provinces in Turkey was
completed and when these science centers across the country fight to stay open,
professional development programs like in the current study might be more
significant than ever before to bridge resource gap between informal and formal
learning settings — as claimed in the study of Duran et al. (2010). Therefore, similar
PD programs might be organized with MoNE partnership on a large scale or offered
as in-service training to our teachers within MoNE. More specifically, experienced
and qualified teachers can be trained in this field (e.g., internship program conducted
at science centers with MoNE partnership for pre-service teachers) by increasing their
awareness of science centers and resources, providing the necessary and sample
instructional plans for them to benefit from science centers efficiently and teaching
them how to do the planning regarding science center visits through this kind of PD
programs. Subsequently, these teachers might help to create harmonious learning
contexts between schools and informal learning environments like science centers
and accommaodate the influx of school groups’ visitation to the science centers. For
instance, teachers, being aware of the science center resources, may design on-site
activities integrating field trip experience with school curriculum in many
complementary ways. Similarly, these qualified teachers will take this experience
back to their schools, becoming reflective practitioners. That is to say, we reached
three science teachers in the current study and these three teachers might reach many
other teachers in their schools and so they might help the other teachers change in
their way of conducting field trips and their field trip frequencies to the science

centers.
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5.3. Recommendations of the Study

Based on my experiences throughout the current study and the related literature, the

following recommendations for future science education research and researchers

were suggested:

A complementary study examining the effects of professional
development programs on teachers’ field trip strategies and subsequent
student outcomes might be useful in identifying which characteristics of
the program are more likely to affect teachers’ strategies and their
subsequent results on students’ learning.

For this study, only three science teachers were examined. However, their
characteristics are not similar to whole other science teachers. Similarly,
they are not the only teachers to conduct science center visits. Therefore,
this study might be a starting point of other studies of other teachers.
Since each science center settings have particular resources and particular
implementation of field trips, teacher strategies might be different from
one to another science center. Therefore, studies investigating different
science centers having different resources and field trip implementations
to determine whether the change in teacher strategies after participating a
PD program are completely different or have a lot in common are
necessary.

Similar professional development programs might be offered as in-service
training to our teachers within the Ministry of National Education. In
addition to this, large scale PD programs can be organized with MoNE
partnership.

Regular reexamination of teachers’ fieldtrip strategies is necessary to keep
up with the needs of teachers, especially while developing professional
development programs.

Since teachers’ pre- and post-visit activities were not observed in the
current study, observations of teachers’ implementations of pre- and post-

visit activities in the classroom environment (if possible) were suggested
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for future researchers. Besides, classroom observations of teachers
coupled with interviews might further reveal how field trip strategies are
enacted in the classroom.

Studies investigating the effect of PD program on teachers’ self-efficacy
beliefs related to conducting field trips might be useful in identifying
which characteristics of the program are more likely to affect their self-
efficacy beliefs. Besides, to assess whether or not these teachers’ self-

efficacy beliefs sustained over time, follow-up studies would be valuable.
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APPENDICES

A. INSTRUMENTS

OGRETMEN GORUSME FORMLARI

On Soz

Merhaba, adim Semra Tahancalio. Orta Dogu Teknik Universitesi [lkogretim
Béliimii Fen Bilgisi Ogretmenligi alaninda Doktora 6grencisiyim ve ayn1 zamanda
ODTU Toplum ve Bilim Uygulama ve Arastirma Merkezi’nde arastirma gorevlisi
olarak ¢alismaktayim. Daha 6nce de soyledigim gibi, bilim merkezleri konusunda
gerceklestirilecek mesleki gelisim programina katilacak fen bilgisi 6gretmenlerinin
bazilar1 ile bu goriismeleri yapiyorum. Bu goriismelerden elde edilecek bilgiler,
arastirmacilari, fen bilgisi 6gretmenlerini ve Milli Egitim Bakanligini bilgilendirmek

icin kullanilacaktir. Katkilariniz i¢in simdiden tesekkiir ediyorum.

Bana goriisme siirecinde s0yleyeceklerinizin tiimii gizli olarak kalacaktir. Bu bilgileri
arastirmacilarin disinda herhangi bir kimsenin gormesi miimkiin degildir. Ayrica,
aragtirma sonuclarini yazarken, isimleriniz kesinlikle yer almayacak, bunun yerine

takma isimler kullanilacak ya da isimleriniz sifrelenecektir.

e Baslamadan once, bu soylediklerimle ilgili belirtmek istediginiz bir diislince
ya da sormak istediginiz bir soru var mi?

e (Goriismeyi izin verirseniz kaydetmek istiyorum. Bunun sizce bir sakincasi
var mi1?

e Bu goriismenin yaklasik bir saat siirecegini tahmin ediyorum. izin verirseniz

sorulara baglamak istiyorum.
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Goriisme Sorulari

Bilim merkezleri ve kaynaklari ile ilgili sorular

1. Bilim merkezi deyince akliniza ne geliyor?
2. Ankara’daki bilim merkezleri hakkinda bir fikriniz var mi?

‘EVET’ Cevabi icin:

Nereler oldugunu sdyleyebilir misiniz?

- .... Bilim merkezini ne kadar tanimaktasiniz? (Cok/Biraz/Hic)

- .... Bilim merkezinin isleyisi nasil? Nasil bir prosediir takip ediliyor?

- .... Bilim merkezinin i¢erisinde neler var?

- ... Bilim Merkezinde ne tip etkinlikler yapiliyor olabilir? (Sadece atolye
calismalar1 m1 var? / Sadece deney diizenekleri mi var? )

- .... Bilim Merkezine gezi diizenlemek icin neler yapilmasi gerektigini

(randevu alma ve gezi siirecini) biliyor musunuz? / Siz nasil bir yol izlerdiniz?

‘HAYIR’ Cevabi i¢in: Daha 6nce herhangi bir bilim merkezini ziyaret ettiniz mi?

3. Tiirkiye’deki (Ankara harig) bilim merkezleri hakkinda bir fikriniz var mi1?

4. Bilim merkezi kaynaklar1 hakkinda bir fikriniz var mi1?

5. Bilim merkezi kaynaklarin1 (Gezi rehberi, ¢alisma yapraklari, deney diizenekleri
vb.) kullanmanin fen 6gretiminize fayda saglayabilecegini diislinliyor musunuz?

Nasil?

Mesleki gelisim programu ile ilgili sorular

1. Katildigimiz mesleki gelisim programinda neler 6grendiniz? Kisaca bahsedebilir
misiniz?
e Ogrendikleriniz arasinda sizin i¢in en dnemli olan sey neydi? Nigin bdyle
diistiniiyorsunuz?
2. Mesleki gelisim programina katiliminizin, fen Ogretiminize bir katkisi
oldugunu/olacagini diisiiniiyor musunuz?
e Cevabmz ‘Evet’ ise, liitfen ne tiir bir katki yaratacagimi kisaca bahsediniz.
Sizce fen 0gretiminiz dnceden nasildi? Simdi nasil?

a. Fen bilgisi alan bilginize
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b. Pedagojik alan bilginize

c. Fen 6gretim yontemlerinize

e (Cevabiniz ‘Hayir’ ise neden bdyle diisiinliyorsunuz?
3. Mesleki gelisim programina katiliminizin, fen 6gretiminizde bilim merkezlerinden
ve kaynaklarindan yararlanmaniza bir katkis1 oldugunu/olacagini diisiiniiyor
musunuz?

e Cevabimz ‘Evet’ ise, liitfen ne tiir bir katki yaratacagini kisaca bahsediniz.

e (Cevabiniz ‘Hayir’ ise neden bdyle diisliniiyorsunuz?
4. Katildigimiz mesleki gelisim programi, bir bilim merkezine yonelik sinif gezisi
diizenleme yontemlerinizi nasil etkiledi?

e Sizce 6nceden nasildi? Simdi nasil?

5. Mesleki gelisim programinda yer alan konulardan en ¢ok hangisini fen

Ogretiminize entegre etmek istersiniz?
e Nasil entegre ederdiniz? / Neden bunu entegre ederdiniz?

6. Mesleki gelisim programinda yer alan aktivitelerden en ¢ok hangisini fen

Ogretiminize entegre etmek istersiniz?
e Nasil entegre ederdiniz? / Neden bunu entegre ederdiniz?

7. Mesleki gelisim programinda yer alan materyallerden en ¢ok hangisini fen

Ogretiminize entegre etmek istersiniz?

e Nasil entegre ederdiniz? / Neden bunu entegre ederdiniz?

Bilim merkezi gezileri ile ilgili sorular

Gezi oncesi yapilanlarla ile ilgili;

1.Gezi Oncesi herhangi bir hazirlik yaptiniz mi1?

‘EVET’ Cevabi icin:

e Geziden ne kadar 6nce ve neler yaptiginizi anlatir misiniz? (6rnegin; gidilecek
bilim merkezi ile ilgili oryantasyon sunumu). Neden bunlar1 yaptiniz?
a. Ogretim programi (miifredat — bilimsel icerik ile ilgili)
b. 6grenci kazanimlar1 (BSB, FTTC, Tutum ve Deger Kazanimlari)
C. izin/servis/ randevu vb.

d. diger
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‘HAYIR’ Cevabu icin:

e Neden bir hazirlik yapmadiginizi 6grenebilir miyim?

e Sizin yap(a)mamanizin 6niindeki engeller nelerdi?

e Ne olsaydi, yapardiniz?
2. Gezi Oncesi yaptiginiz etkinliklerin size ya da 6grencilerinize bir faydasi oldugunu
diisiiniiyor musunuz?

‘EVET’ Cevabi icin:

e Ne gibi fayda sagladi? Orneklendirebilir misiniz?

‘HAYIR’ Cevabi icin:

e Neden boyle diisiiniiyorsunuz? Ne olmasini isterdiniz?
3. Bilim merkezi kaynaklar1 ile okul derslerini iligskilendirmek i¢in herhangi bir ders
plan1 gelistirdiniz mi? Miimkiinse bir kopyasini benimle paylasabilir misiniz?
e Sizden talep edilmeseydi de bir plan hazirlar miydiniz? Neden? [ Yalnizca son
goriismede]

‘EVET’ Cevabi icin:

e Ders plan1 gelistirirken en ¢ok hangi kisimlara/nelere dikkat ettiniz?

‘HAYIR’ Cevabi icin:

e Ders plan1 gelistirmeme sebebinizi 6grenebilir miyim?

Gezi boyunca yapilanlarla ilgili;

1. Bir fen bilimleri dgretmeni olarak, geziniz sirasindaki roliiniizle ilgili neler
sOylemek istersiniz?

e Neden bu rolii benimsediniz?
2. Geziniz sirasinda neler yaptiniz? Biraz bahsedebilir misiniz?

o ilk giriste neler yaptiniz?

e rehber sunumu sirasinda neler yaptiniz?

e serbest zamanda neler yaptiniz?
3. Ogrencileriniz bilim merkezindeki diizenekleri nasil gezdiler? (tek basina yada
sizin rehberliginizde)

¢ Nigcin boyle gezdiler? Siz mi onlar1 bu sekilde yonlendirdiniz?
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4. Geziniz sirasinda, Ogrencilerinizle aranizdaki iletisimden biraz bahsedebilir
misiniz?

5. Gezi Oncesi yaptigmiz etkinliklerin, sinif gezisi esnasinda yaptiklariniza bir etkisi
oldu mu? Yani bu etkinligi yapmasaydiniz, sinif gezisi esnasinda yaptiklarinizda bir

degisiklik olacak miydi?

Gezi sonrasi yapulanlarla ilgili;

1. Gezi sonrasi, dgrencilerinizle birlikte gezinizle ilgili herhangi bir aktivite yaptiniz
mi1?

‘EVET’ Cevabi icin:

e Geziden ne kadar sonra bir aktivite yaptiniz?

e Gezi sonrasi neler yaptiginizi anlatir misiniz?

e Smifici uygulamalarda gezideki deneyimlerden yararlaniyor musunuz? Bunu
nasil yaptyorsunuz? Neden yapiyorsunuz?

‘HAYIR’ Cevabt i¢in: Neden bir aktivite yapmadiginizi 6grenebilir miyim? Sizin

yap(a)mamanizin oniindeki engeller nelerdi?
2. Gezi Oncesi, boyunca ve sonrasinda yaptiginiz aktiviteleri nasil birbiri ile
iliskilendirdiniz?

3. Gezi sonrasi islediginiz ilk fen dersinde neler yaptiniz?
Genel sorular;

1. Bilim merkezine gezi Oncesi-boyunca-sonrasinda hazirlanirken sizin i¢in en
onemli seyler nelerdi? Diger bir deyisle, en ¢cok nelere dikkat edersiniz?

e Nigin bunlarin 6nemli oldugunu diisiintiyorsunuz?
2. Bu geziyi diizenleme amaclarinizdan bahsedebilir misiniz?
3. Gezinizin basarili olup olmadigina nasil karar verirsiniz?
4. Ogrencilerinizin bu geziden herhangi bir kazamim elde ettigini diisiiniiyor
musunuz?

‘EVET’ Cevabi icin:

e Ne tip kazanmimlar elde ettiklerini diisiiniiyorsunuz? Orneklendirebilir

misiniz?
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e Sizce, bu kazanimlari elde etmelerindeki neden ne olabilir?

‘HAYIR’ Cevabi icin: Neden boyle diislinliyorsunuz? Kazanim elde edebilmeleri igin

ne olmasi gerekirdi?
5. Ogrencilerinizin geziden maksimum diizeyde deneyim kazanmasi igin neler
yapilmasi gerektigini diisiinliyorsunuz?
6. Diizenlediginiz siif gezisi nasil olsaydi daha iyi olabilirdi?
7. Diizenlediginiz iki gezi arasindaki benzerlik ve farkliliklar1 sdyleyebilir misiniz?
e Degisen bir sey var miydi? Neler? Ornek verebilir misiniz?
e Bu degisimlerin ardinda yatan sebep ne olabilir? (Mesleki gelisim programi

mi, deneyim kazanmak m1 ya da diger etkenler mi?)
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Bilim Merkezi Gezisi Esnasindaki Gozlem Formu

Tarih:

Okul Tiirii: Ozel ya da Devlet
Sinif Seviyesi:

Siif Mevcudu:

Asagidaki segeneklerden her biri igin, Ogretmen/6grenci belirtilen davraniglar
yaptiginda EVET, yapmadiginda HAYIR kismina “/” isareti yazimiz. Ayrica,
asagidaki seceneklerle ilgili ekstra not almak istediginizde ilgili secenegin notlar
boliimiine yaziniz.

EVET | HAYIR Notlar

Ogrencilere gezi i¢in zaman cizelgesi dagitilmusti.

Ogrencileri bilim merkezine giris ve ¢ikislarda
komut vererek yonlendirdi. (Ornegim; Siraya
oec!, arkadagslarini takip et!, suraya otur!)

Ogretmen, dgrencileri soru sormaya tesvik etti.

Ogrencilerin 6n bilgi ve deneyimlerini, bilim
merkezindeki deneyimleri ile iligkilendirmelerine
yardimer oldu. (Soru sorarak, ogrenci sorularina
cevap vererek, geri doniitler saglayarak vb.)

Ogretmen gezi icerigini fen miifredati/dersi ile
iliskilendirdi. (Soru sorarak, a¢iklama yaparak,
hatirlatarak) (Ornegin; Hatirlarsamiz, gegen ders
esin titregsimlerden olustugunu bahsetmistik. Ya
da, sunumu dikkatli dinleyin oniimiizdeki ders
sesin ¢ukur ayna konusuna baslayacagiz.)

Ogretmen gezi sirasinda bilimsel kavramlara
iliskin aciklamalar yapti. (Rehberin séylediklerini
ekrar ederek/izetleyerek, agiklama panolarim
okuyarak... vb.)

(Ogretmen bu tiir ortamlarda nasil davranilacagina
iliskin Ogrencilerine rol model oldu (Ornegin;
iciklama panolarinda yazan uyarilart dikkate
ilarak deney diizeneklerini ¢alistirdi. Rehber,
‘telefonlarin sesi kapatilsin’ dediginde once kendi
telefonunun sesini kapatt)

Ogrencilere, deney diizenekleri/sergileri gezmede
yonlendirme ve yapilandirilmis gorevler igeren
kisith segme ve kontrol hakki tanidi.
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EVET [ HAYIR | Notlar

Ogrencileri ile birlikte biitiin sergileri/deney
diizeneklerini  gezmek  yerine, dersi ile
ilgili/onceden belirledigi diizenekleri gezdi.

Ogrencilere, deney diizenekleri/sergileri gezmede
secme ve kontrol hakki tanidi.

Ogretmen, ogrencileri _deney  diizeneklerini
denemeye tesvik etti. (Ornegin; Hadi ¢ocugum
sende yapabilirsin!)

Qgrenciler arasinda sosyal iletigimi tesvik etti.
Ornegin; ‘Hadi arkadasinla birlikte dene!’
diyerek.)

Ogrencilerin ikili ya da kii¢iik gruplar halinde
calismasini/gezmesini sagladi.

(Ogretmen, gezi boyunca fotograf ve video cekti.

Ogretmen, kendi kendine deney diizeneklerini
gezdi.

Rehber tarafindan 6grencilere yoneltilen sorulari
Ogretmen cevapladi.

Ogretmen rehbere deney diizenekleri, bilimsel
aciklamalar ya da gezi ile ilgili sorular sordu.

Ogretmen, o&grencilerin  ne tiir davramslar
sergilediginden habersizdi.

Gezi esnasinda  Ogrenciler c¢alisma kagidi
goldurdu.

Gezi esnasinda 6grenciler defterlerine not aldi.

Ogrenciler kendi basina gezdi.

Ogrenciler fotograf ve video gekti.
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B. PROFESSIONAL DEVELOPMENT PROGRAM BROCHURE
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C. INFORMATION FROM PRESENTATIONS AND DISTRIBUTED
BOOKLET/BROCHURE OF SCIENCE CENTERS

Table C.
Information from Presentations and Distributed Booklet/Brochure of Science Centers
iTO SC Sancaktepe SC Gaziantep SC

Web address http://www.bilimmerkezi.it  http://www.sabide  http://www.gezegenevi2
u.edu.tr m.org 7.com.tr

Tour program Reservation is necessary Reservation is Incoming school groups
for groups for science necessary for are divided into groups of
center tour, workshop groups. Individual fifteen people. First, the
programs and science visitors are hosted ‘Robot  Theater’ is
shows. Every 20 students weekend. watched for about ten

Planetarium

Exhibition
Gallery
Hands-/Minds-
on Exhibit(s)

Workshop(s)

Activity/Project/
Show

Material(s)

are assigned one explainer
and they are visiting the

science center in the
presence of these
explainers.

There are various exhibits
about such as sound, optics,
mechanic, space topics.

“Yaz/Kis Okulu’,
‘Haftasonu Bilim
Atolyesi’, ‘Model Ugak
Atolyesi’

‘TUBITAK Bilim Okullari
ve Doga Egitimi Projeleri’,
‘Avrupa Birligi Projeleri
(Irresistable, Researchers’
Night)’, ISTKA’, ‘Galileo
Ogretmen Egitimi
Program1’

Brochure

There is a
planetarium
having a capacity
of 52 visitors

There are 39
different exhibits.
E.g., Bernoulli
Blower,  Pulley,
Kaleidoscope,
Archimedan
Screw

“Yaz/Kis Okulu’

‘TUBITAK Bilim

Geng Robotik
Projesi’, ‘Yildizh
Geceler’

Brochure

minutes. There are two
robots that inform
students about the science
center and how to take a
tour. Later, the groups are

briefly taken a tour
accompanied by
explainers. Then,

students are given free
time to explore.

There is a planetarium
having a capacity of 77
visitors. Films:
‘Muhtesem  Teleskop’,
‘Zula Patrol’.. etc.

‘Bilim Adamlar1 Sergisi’

‘Archimedes Principle’,
‘Solar System & Planets’,
‘Constellations’

‘Robot Atolyesi’,
“Yaz/Kig Okulu’, ‘Enerji
Atolyesi’

’23 Nisan Bilim Senligi’,

‘Bi’ Diinya Bilim
Gosterisi’, ‘Robot
Tiyatrosu’

Teacher Guide, Visitor
Booklet
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Table C. (cont’d)

Information from Presentations and Distributed Booklet/Brochure of Science Centers

Bursa SC

Kocaeli SC

Web address

Tour program

Planetarium

Exhibition Gallery

Hands-/Minds-on
Exhibit(s)

Workshop(s)

Activity/Project/Show

Material(s)

http://bursabilimmerkezi.org

Reservation is necessary for
groups. Tour program lasted in
about 2 hours. In the program,
presentation  of  exhibits
regarding grade level is carried
out by the explainers. Then,
school groups are led to watch
‘Science Show’. After that,
they take a tour on ‘Mars
Exhibition’ accompanied by
explainer. Finally, there is free
time for their own exploration.
If anyone wishes, s/he can take
advantage of paid events like
simulators or  planetarium
shows during this time.

There is a planetarium
building, which operates on a
fee basis.

‘Mars Sergisi’, ‘Altincag’da
Bilim Sergisi’

E.g, Newton’s Cradle,
Downhill Race, Magdeburg
Spheres, Green-screen TV
studio

‘Model Ugak Yapma’, ‘Minik
Mucitler’

‘Bursa Bilim
‘AstroFest’, ‘Bilimsel
Geceleme Etkinligi’, ‘Max
Flight’, “7D & 9D Simulators’

Senligi’,

Brochure, 34 — 4% Grade

Exhibit Areas Booklet

http://www.kocaelibilimmerkezi.com

Reservation is necessary for groups.
First of all, students are informed about
the science center and how to take a
tour for about five minutes when they
arrive to the science center. In the
"Perception and Reality Gallery"
primary  school students  are
accompanied by a guide, secondary
school and high school students take a
tour by themselves to freely explore.
Then, some exhibits are explained them
by explainers. In the "Dynamic World
Gallery", students are allowed to walk
around freely. Explainers help out on
issues they do not understand. Besides,
there is an information panel next to
each exhibit.

‘Bilimin Sultanlar1’

"Perception and Reality Gallery" has
different exhibits in the field, such as
optics, light, vision and sound.
“Dynamic ~ World Gallery” has
differents exhibitions about our World,
Solar System and Universe.

In different fields such as robotics,
physics, chemistry and biology,
workshops are being carried out free of
charge four days a week. E.g., ‘Organik
Bakim Atdlyes (for women’s day)’,
‘Annemle Bilim (for Mother’s Day)’,
‘Ogretmenime En Giizel Hediye (for
Teacher’s Day)’

‘Bilim Sahnesi (Van de Graaff
Jenerator, liquid nitrogen etc.)’,
‘Kocaeli Matematik Dehalarint
Ariyor’, ‘Miisliiman Bilginleri

Tantyalim (Ramazan Ay1)’,

There is a library including 1500
scientific publications and intelligence
games. Moreover, teachers can utilize
from the lab and workshop areas in the
science center to do the lessons.
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Table C. (cont’d)

Information from Presentations and Distributed Booklet/Brochure of Science Centers

Eskisehir SC

Bornova SC

Web address

Tour program

Planetarium

Exhibition Gallery

Hands-/Minds-on
Exhibit(s)

Workshop(s)

Activity/Project/Show

Material(s)

http://www.eskisehirbilimdeneymerkezi.com

Reservation is necessary for groups. There
are five different tour programs, which
lasted in about one hour. 1) School Tour:
School groups are taken an explainer-led
tour based on groups’ grade level. 2) Free
Tour: Visitors freely and individually
explore SC based on their interest. 3)
Dynamic Tour: Five different exhibits are
explained by explainer. Then, free time is
given to groups for their own exploration.
4) Thematic Tour: Presentation exhibits
determined by teachers based on their topic
is carried out by the explainer. 5)
Geography Tour: Explainers conduct
presentations about geography at both SC
through geography-related exhibits and
planetarium buildings.

It has a capacity of 96 visitors. 40-minute
presentations are made regarding age
groups. Each presentation consists of 2
sections. In the first part, special
planetarium film (e.g., Zula Patrol, Dawn
of the Space Age) is watched, in the second
part, the real images of universe are shown.

Mostly based on physics-theme such as
Bernoulli Blower, Van de Graaff, Pipes of
Pan

18 different workshops were held at
different times

‘Robot Bilim Projesi’, ‘7’den 77’ye
Gokbilim  Semineri’,  ‘Science-based
Birthday Celebration’

Brochure

http://mtbm.bornova.bel.tr

Reservation is necessary
for workshops.

Workshops in seven
different areas such as
Astronomy, Physics,
Chemistry and Biology is
done. An educational
period consists of twelve
weeks.  Science  and
philosophy education is
given for 2  weeks.
Workshops on  topics
selected by students are
also being held for 10
weeks.

Brochure
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Table C. (cont’d)

Information from Presentations and Distributed Booklet/Brochure of Science Centers

Feza Giirsey SC

METU SC

Web address

Tour program

Planetarium

Exhibition
Gallery
Hands-/Minds-
on Exhibit(s)

Workshop(s)

Activity/Project/
Show

Material(s)

http://www.fezagurseybilimmerkezi
.com

Reservation is necessary for groups.
Tour program lasted in about 1 hour.
In the first 20 minutes of one session,
liquid nitrogen or Van de Graaff
Jenerator show is presented. In the
second 20-minute section, 4-5
exhibits are explained by the
explainers to the students. Students
are given free time to explore in the
last 20 minutes. A total of 6 sessions
are performed in one day.

‘Dinazor Diinyasi Sergisi’

There are various exhibits such as
‘Reaction time’, ‘Van de Graaff
Jenerator’, ‘Black Hole Model’,
‘Colored Shadows’, ‘Human Body
Model’

‘Su Deneyleri Atélyesi’, ‘“TUBITAK
Robot Etkinlik Atolyesi’

‘Liquid Nitrogen or Van de Graaff
Jenerator Show’, ‘Science Theatre’,
‘7D  Cinema’, ¢ Science-based
Birthday Celebrations’, ¢
Observation with Solar Telescope’, ¢
Science Festivals in  Shopping
Centers’

http://www.tbm.metu.edu.tr

Reservation is necessary for groups.
Three sessions (9.30am, 1lam and
2pm) are held on weekdays to school
groups for that monthly activity
program. One and half hour time slots
are reserved for each group. In the tour
program, school groups are greeted at
the entrance and requested to seat in
theater seating arrangement in the
seating area to participate in
explainers’ presentation. This
presentation  consists  of  the
explanation about three or four
exhibits related to that months’ topic,
which is usually structured by the
explainers in parallel to the school
curriculum. Then, free time is given to
students to explore other exhibits
attracting their attention.

There is a planetarium having a
capacity of 40 visitors. Films: ‘Oasis in
Space’, ‘Muhtesem Teleskope’, ‘We
are Astronomers’.. etc.

There are about 80 different exhibits
including ‘Weight
‘Everyone is You and Me’, ‘Hand
Battery’, ‘Center of Gravity’ .. etc.

Simulator’,

Scientific Research Projects,
‘TUBITAK Bilimin Besigi Sallasin
Sizi Projesi’,
2016 & 2017,

‘Researchers’ Night-

Gezi Rehberi

190



D. PROGRAM DETAILS AT THE SCIENCE CENTER AND FIELD TRIP
GUIDELINE FOR SCIENCE CENTER EXPLAINER

ODTU Toplum ve Bilim Uygulama ve Arastirma Merkezi

2015-2016 Egitim Ogretim Yih Bahar Dénemi

Bu c¢alisma kapsaminda, bilim merkezinde gdsterim yapacak egitmen asagidaki

yonerge dogrultusunda bilgilendirildi.

Sevgili Bilim Merkezi Egitmenim,

Bu c¢alisma kapsaminda Bilim Merkezine gelen okul gruplarina yapilacak sunum
hizmetinin standartlastirilmas1 icin ODTU Bilim Merkezi arastirma gérevlileri
tarafindan olusturulan ve bu c¢alisma i¢in arastirmaci tarafindan yeniden diizenlenen
yonergeyi ilerleyen sayfalarda inceleyebilirsiniz. Yonergede sunulan anlatimlari,
gelecek katilimer Ogretmenlerin  6grencilerine uygulayarak ¢aligmama destek

oldugunuz i¢in tesekkiir ediyorum.

Saygilarimla.

Semra Tahancalio
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Sinif Gezisi Esnasinda...

1. Temel amacimiz biitiin 6grencileri giidilemek oldugu i¢in Ogrenci
cevaplarina “Aferin”, “Dogru sdyledin”, “Uzgiiniim, yanls cevap verdin”
gibi tepkiler vermeyelim. Aksine, “Arkadasimmizin soyledigine katiliyor
musunuz?”’, “Baska fikri olan var mu1?” gibi sorularla 6grencileri kendi
aralarinda yonlendirerek dogru cevaba ulagmalarini saglayalim.

2. Yapacaginiz  agiklamalar1  Ogrencilerin  simif  seviyesine — gore
ayarlayabilirsiniz. Ogrenci siif seviyelerine gore dikkat etmeniz gereken
kavram yanilgisi, kavram kullanimi1, miifredat iligkisi vb. konulara asagida yer
alan diizenek aciklamalar1 boliimiinde deginilmistir.

3. Sunumunuz sirasinda, ogrencileri en iyi taniyan kisiler olan dgretmenleri
stirece dahil edebilirsiniz. Bunun i¢in, sunumun baslangicinda veya sunum
sirasinda ara ara 6gretmene “Eklemek istediginiz baska bir sey var m1?” gibi
soru yoneltip, goz temasi kurabilirsiniz.

4. Sunum sirasinda, Tahmin Et-Gozle-Agikla yontemine yer vermeye ¢alisalim.
Boylelikle, 6grencileri siirece katip, onlarin da fikir {iretmelerini saglayalim.

5. Gruba serbest zaman verildiginde, tek bir noktada sabit bir sekilde
beklemeyin. Ogrencilerin aralarinda dolasarak, cesitli sergi diizeneklerini
denemeleri i¢in onlar1 tesvik edin. Sizden yardim talep etmedikleri takdirde,
herhangi bir aciklama veya miidahalede bulunmayn. Size diizeneklerle ilgili
bir soru sorduklarinda direkt cevap vermek yerine, diizenegi birlikte
deneyerek gozlemlenen olayin neden olmus olabilecegine yonelik tartisin

veya agiklama panolarii okumalari i¢in yonlendirin.

Grubu Karsilama Esnasinda...
Grubu giiler yiizle karsilaym. Bilim merkezi kapisindan girerken o6grencilere
minderlere basmadan merdivenlerden inerek, On siradan itibaren oturmaya
baslamalarini isteyin. Ogrenciler oturduktan sonra kendinizi tanitabilirsiniz. Ornegin;
Merhaba Arkadaslar,
Hepiniz hosgeldiniz! Bugiin sizlere ben yardimci olmaya ¢alisacagim. Ismim
Semra. Toplum ve Bilim Merkezinde arastirma gorevlisi olarak ¢alistyorum.

Ayn1 zamanda, ilkogretim fen bilgisi 6gretmenliginde doktora yapryorum.
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Bugiin hep birlikte .... konusunu irdeleyecegiz. Oncelikle sizlere ... adet sergi
diizenegini gosterecegim ve ardindan gozlemledigimiz olaylarin neden olmus
olabilecegini tartisacagiz. Bunun ig¢in sizlerden sunumlara ¢ekinmeden
katilmanizi ve fikirlerinizi paylasmanizi rica ediyorum. Daha sonra ise, sizleri
serbest birakacagim ve boylece istediginiz / merak ettifiniz sergi
diizeneklerini deneyebileceksiniz. Yardima ihtiya¢ duyarsaniz, seve seve

sizlere yardimci olacagim. Hadi baglayalim!

SUBAT - MART 2016: SES VE DALGALAR

Asagida, ilk gezi sirasinda anlatilacak sergi diizenekleri ile ilgili hazirlanmig

yonergeyi inceleyebilirsiniz.

1. GURULTU DAVULU [Ses nedir ve nasil olusur?]

[Ikogretim kademesindeki 6grencilerin ellerini birbirine vurarak, tempo tutmasini
saglayabilirsiniz. Ahenkli bir ses duymak i¢in her 6grencinin ayni anda ellerini
birbirine vurmasi gerektiginden, siz de tempo tutun. 5-6 saniye tempo tuttuktan sonra
ogrencileri durdurun ve duyduklarinin ne oldugunu sorun. SES diyeceklerdir. “Nasil

olugsmus olabilir?”” sorusunu sorarak ¢esitli fikirler tiretmelerini isteyin. Gelebilecek
fikirler:

a. Ellerimizi birbirine vurunca [Boyle bir cevap gelirse sdyle devam edelim:
“Dogru fakat ellerimizi birbirine vurunca ne olmus olabilir?”’],
b. Ellerimizin arasindaki havayi sikistirdik,

c. Ellerimizi titrestirdik vb.

Olabildigince fikrini sOylemek isteyen Ogrencilerden fikirlerini
aldiktan sonra, “Gelin sesin nasil olugsmus olabilecegi ile ilgili bir
deneme yapalim” diyerek giiriilti davulunu elinize alin ve
ogrencilere gostererek elinizde agzi agik bir davul oldugunu,

inceledigimizde de davulun alt kisminda bir yay, yayin baglh oldugu bir kagit pargasi
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oldugunu sdyleyin. “Acaba yayi sallasak, ne olur?” Yine 6grenci fikirlerini alin. Yay1
sallayimn ve muazzam sesi 0grencilerin duymasini saglaym. Ne olmus olabilir sorusu
ile devam edebilirsiniz. “Yay1 tek basina sallasaydik, yine boyle bir ses duyar
miydik? Davulun altindaki kagidin bir amaci var m1?, Yay1 salladigimizda kagida ne
oluyor olabilir?” vb. sorular1 sorabilir; fikirleri toplayarak ve deneyerek hep birlikte

cevap arayabilirsiniz.

Iste, ellerimizin birbirine ¢arpmasi, yayr sallamamiz sirasinda [Giiriiltii Davulu] bu
cisimleri olusturan atomlar1 titrestiriyoruz. Ellerimizi birbirine ¢arptik, ellerimizi
olusturan atomlari titrestirdik; yay1 salladik, dnce yay1 sonra davulun altindaki kagid
titrestirdik. Bir enerji formu olan ses de herhangi bir kaynakta meydana gelen

titresimler sonucu olusuyor diyebilirsiniz.

“Yay1 sallamis ve kagidin titresmesini saglayarak ses tiretmistik. Peki, tam tersini
yapsak? Davulun igerisine dogru konussak, bu sirada bir elimizle yayi tutsak; bir sey
hisseder miyiz?” diyerek 6grenci fikirlerini alabilir; haydi deneyelim diyerek, tek tek
ogrencilere denetebilirsiniz. Davulun igerisine dogru konusulurken, yaydaki
titresimleri Ogrencilerin  hissetmesini arzu ediyoruz [Sesin titresimler sonucu
olustugunu 5. Sinif itibari ile 6grendikleri i¢in, titresimleri 6grencilere hissettirmek

onemli.].

Ozetlersek, enerji formu olan ses herhangi bir kaynakta meydana gelen titresimler
sonucu olusuyor diyebiliriz. Peki, bu titresimlerin kulagimiza ulasabilmesi i¢in hava
gibi gaz, su gibi s1v1 ya da tahta gibi kati bir ortama ihtiyaci var m1? Haydi deneyelim!

2. VAKUMDA ZIiL [Sesin yayilmasi i¢in bir ortama ihtiya¢c var mdir?]

Ogrencilere “Vakumda Zil” sergi diizenegini tanitmakla baslayabilirsiniz.

e (Gordigiiniiz gibi diizenegin iizerinde plastik bir kapak ve icerisinde bir

kapu zili var. Igeride baska ne olabilir? sorusunu sorun ve dgrencilerin

fikirlerini alin. Hava diyen bir 6grenci olursa, arkadasimiza katiliyor

musunuz diyerek diger 6grencilerin fikirlerini alin.
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e Diizenegin iizerinde de baz1 diigmeler var. Sagdaki diigmeye bastigimizda zil
calisiyor. [Diigmeye basin ve zilin ¢almasini saglayin]. Herkes zilin sesini
duyabiliyor mu? [Tiim 6grencilerin zilin sesini duydugundan emin olun].

e Diizenek iizerinde bir vana ve bir diigme daha var. Igeriye hava girisi ya da
iceriden hava ¢ikist olmasin diye once vanay1 kapatiyorum. Sonra da diizenegin
sol kismindaki diigmeye basarak, icerideki havanin alt kisimdaki pompa
yardimiyla disar1 ¢ikmasini sagliyorum. Tipki evlerimizde kullandigimiz elektrik
siipiirgesi gibi. I¢erideki havay1 olabildigince disar1 ¢ikartiyorum. Simdi sizden
dikkatlice gdzlem yapmanizi rica ediyorum. icerideki hava azaldikga, duyulan ses
nasil degisiyor? Artiyor mu? Azaliyor mu?” [Soldaki diigmeye basarak vakum
stirecini baslatin].

e Bu gozlemimizden nasil bir sonu¢ ¢ikarabiliriz? [Ogrencilerin fikirlerini
paylasmasini rica edin. igerideki hava miktar1 azaldik¢a, duyulan sesin [siddetinin
—ses siddetini 3. sinif itibari ile 6grendiler.] azaldig1 ¢ikarimini yapmis olmalarini
bekliyoruz. Eger bu ¢ikarim yapilamiyorsa, tekrar deneyin].

e O zaman zil igeride calmaya devam ederken igerideki tiim havay1 alirsak, ne
olmasii bekliyorsunuz? [Ogrencilerin ‘Hi¢ ses duymayacaktik’ cevabini
vermelerini bekliyoruz].

e Ses kaynakta meydana gelen titresimler sonucu olusuyordu. [Kapi zilinin
titresmesi]. O zaman yayilmak i¢in neye ihtiya¢ duyuyor olabilir? [Hava gibi bir
ortama ¢ikarimini yapmalarini bekliyoruz.]

e Ozetleyecek olursak degerli arkadaslar, sesin yayilabilmesi igin kaynakta
meydana gelen titresimlerin aktarilmasi gerekiyor. Kaynaktaki titresimlerin
aktarilmasi i¢in de tanecikli bir ortam gerekiyor. Bu ortam su gibi sivi, tahta,
duvar gibi kat1 ya da hava gibi gaz olabilir. [Normalde maddenin plazma halinde
de ses yayilabiliyor. Fakat 6gretim programinda olmadigi i¢in deginmiyoruz].
Eger herhangi bir ortam olmaz ise, ses yayilamiyor. Bu yiizden sesin boslukta
yayillamayacag1 cikarimini yapiyoruz. lyi ki de ses boslukta yayilamiyor.
Boslukta yayilabildigini bir diisiinsenize... Giines’teki patlamalarin hepsinin
diinyamiza ulastigini. ..

Enerji formu olan ses, kaynakta meydana gelen titresimler sonucu olusuyor.

Yayilmak i¢in de tanecikli bir ortama ihtiyag duyuyor. Yayilirken de dalgalar
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seklinde yayiliyor. Eger su dolu bir kovaya iistiinden bir damla su birakirsaniz, suyun
nasil ilerledigini gorebilirsiniz. Ses de su dalgalar1 gibi kiiresel bir sekilde her yone
dogru yayiliyor. Fakat biz dalgalar1 biraz yakindan incelemek istiyoruz. Haydi

deneyelim! [Heliks diizenegine geciniz].
3. HELIKS [Ses dalgalar halinde yayilir.]

Yine sergi diizenegini tanitmakla baglayabiliriz.

e Diizenek {lizerinde uglarinda bilyeler olan c¢elik c¢ubuklar oldugunu ve bu
cubuklarin bir plastik iizerine tutturuldugunu goriiyoruz. Birazdan diizenegi
calistiracagim. Diizenegi gozlemenizi rica ediyorum. [Diizenegi ¢alistiralim].

e Diizenek calistiginda ilk basta asagidan yukar1 dogru bir dalga olustugunu
gozlemleyecegiz. Ogrencilere ¢elik ¢ubuklarin uglarinda bulunan T
bilyelerin yukaridan asagiya ya da asagidan yukariya gidip gitmedigini . - | .
sorun. [Bilyelerin dikey yonde yer degisikligi yapmadigini fark
etmelerini arzu ediyoruz].

e Bilyelerin yeri degismemesine ragmen ilerleyen bir dalga olustugunu
gozlemliyoruz. O zaman bu dalganin ilerlemesini/yayilmasini ne

sagliyor olabilir? [Ogrencilerden bilyelerin hareket enerjilerini

birbirlerine aktarmalari sonucu dalganin ilerledigi sonucuna h
ulagmalarini bekliyoruz].
Ozetleyecek olursak, dalgalarin yayilmasi sirasinda taneciklerin yeri degismiyor.
Bunun yerine birbirlerine hareket enerjilerini aktariyorlar. [Tipki, denizin ortasindaki

bir su molekiiliiniin dalga ile sahile gelmesi gibi.].

4. INCE/KALIN SESLER

Glin boyu bir¢ok farkli ses duyuyoruz. Fark etmissinizdir her seyin sesi birbirinden
farkli. Bir kusun, bir arabanin ya da riizgarda yapraklarin ¢ikardigi ses. Bu ses
cesitliligin ardinda yatan ne olabilir diye plastik boruyu 6nce yavas sonra hizh
dondiirerek sallamaya baslayalim. Ogrencilerin, borudan ¢ikan seslerin yavas

sallandiginda kalin, hizli sallandiginda ince oldugunu fark etmelerini saglayalim.
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Ardindan, hizli ve yavas sallamanin ¢ikan seslere nasil bir katki saglamig
olabilecegini soralim. Ogrencilerden gelen cevaplari aldiktan sonra, bu cesitliligi ses
kaynagindaki bir saniyedeki titresim sayisinin sagladig1 s6yleyelim. Kaynakta birim
zamanda (1saniyede) meydana gelen titresim sayisi ne kadar fazla ise o kadar tiz/ince
bir ses; kaynakta birim zamanda (1saniyede) meydana gelen titresim sayist ne kadar

az ise o kadar bas/kalin ses duyuyoruz [8. sinifa kadar Frekans kavramina girilmez].

“Ben de sesimi degistirmek istiyorum. Ne yapmami Onerirsiniz?” sorusu ile 6grenci
fikirlerini alin. Genellikle taklit fikri ortaya atiliyor. “Baska ne yapabilirim?” sorusu
ile fikir toplamaya devam edin. Helyum ¢ekerim vb. Oneriler gelebilir. Gelirse
deneyin; gelmez ise sorularla dgrencileri ydnlendirmeye galisalim. Orn. Suan itibari
ile icime ne ¢ekiyorum? Hava. Hava disinda farkli bir gaz karisimi ¢ceksem ya da
sadece belirli bir gazi ¢eksem benden ayni1 ses ¢ikar m1? vb. Helyum (He) ve Kiikiirt
Hekzafloriir (SFs) gazlarni cigerlerinize gitmeyecek, agzinizda birikecek sekilde
¢ekin ve konusun [Sadece deneyimli, bu konuda egitim almis, ve alerjik biinyeye
sahip olmayan personel yapabilir, ziyaretcilere kesinlikle denettirmeyiniz. Onemli
Not: Kesinlikle evde denemeyiniz.]. Ogrencilerin havadan yaklasik 6 kat hafif
Helyum gazini ¢ekerek konustugunuzda sesinizin inceldigini; havadan yaklasik 6 kat
agir Kiikiirt Hekzafloriir (SFe) gazini gekerek konustugunuzda sesinizin kalinlagtigini
fark etmelerini, agiklamasinin yapilip yapilmamasina kendinizin karar vermesini arzu
ediyoruz. Cisimler ne kadar agirsa onlar1 hareket ettirmek o kadar zor olacaktir.
Nitekim biz de yaklasik havadan 6 kat agir Kiikiirt Hekzafloriir (SFe) gazini1 ¢cekerek
konustugumuzda sesimizin kalinlagtigini fark ettik. Bunun sebebi ses tellerimizin
havadan yaklasik 6 kat agir olan Kiikiirt Hekzafloriir (SFs) gaz molekiillerini havaya
gore daha zor titrestirebilmesidir. Helyum gazi havadan yaklasik 6 kat hafif oldugu
icin ise ses tellerimiz Helyum gaz molekiillerini havaya gore ¢ok daha kolay
titrestirebilmektedir. [Gaz ¢ekimlerinden sonra mutlaka saf oksijen gazi ile liitfen en
az 1 dakika normal teneffiis yapmn. Detayli giivenlik dnlemleri ve aciklama i¢in
bakimiz: https://www.stevespanglerscience.com/lab/experiments/heavy-gas-sulfur-
hexafluoride-sf6/]
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NISAN-MAYIS 2016 - ELEKTRIK VE MANYETIZMA

Asagida, ikinci gezi sirasinda anlatilacak sergi diizenekleri ile ilgili hazirlanmis

yonergeyi inceleyebilirsiniz.

1. ELEKTRIKLENiYORUZ! - VAN DE GRAAFF JENERATORU

Bildiginiz iizere her sey atom ve molekiillerden olusuyor ve bunlarda yiikler var.
Hangi yiikler oldugunu hatirliyor musunuz? Protonlar (+); Elektronlar (-) ve nétronlar
(ylksiiz). Eger ayni iki yikii birbirine yaklastirirsak, birbirlerini ittigini goriiriiz.
Farkli yiiklerin ise birbirini ¢ektigini... Cogumuz, kazagimiz1 ¢ikarirken ¢itir ¢itir
sesleri en az bir kere duymusuzdur ya da kap1 kolunu tam tutacak iken en az bir kere
carpilmisizdir. Bu durumlarin hepsini elektriklenme ¢esitleri ile agiklayabiliriz. Gelin

stirtiinme ile elektriklenmeyi inceleyelim.

Bir balonu bir kazaga ya da sagimiza siirtersek, baslangigta notr ( - ile + yiiklerin esit
dagilimi) olan balonumuz, kazaktaki (—) yiikleri toplayarak, (-) yiikle yiiklenecektir.
Eger balonumuzu (n6tr) kagit parcalarina yaklastirirsak parcalar1 ¢ektigini goriiriiz
ya da (ndtr) duvara tutarsak balonun duvara yapistigini goriiriiz. Eger bagka bir
balonu da ayni sekilde kazak ya da sagimiza siirtiip asarsak ve baslangictaki
balonumuzu yaklastirirsak, birbirlerini ittiklerini goriirtiz. Buradan, aym ytiklerin

birbirini ittigi, farkli yiiklerin birbirlerini ¢ektigi sonucuna ulasabilir miyiz?

Yiklerin birbiriyle etkilesmesine aslinda asinayiz. Bir yildirim,
simgegin olugsmasinda da temelde yiiklerin etkilesmesi s6z konusudur.
Gelin birlikte yildirim olusturalim. Van de Graaff jeneratorii aletini
tanitalim.  Sistemi calistirdigimzda kiirenin igerisindeki kayis
donmektedir. Donen lastik, sistem igerisinde bulunan firgalara

stirtiindiigiinde eksi yiikler topraklanmaktadir. Geriye kalan art1 yiikler

kiirede toplanmaktadir. Aletimizde iki sey deneyebiliriz [Hatirlatma:
sahneye davet edeceginiz dgrencilere giivenlik 6nlemi agisindan herhangi bir saglik

probleminin olup olmadigini, lizerinde kalp pili, isitme cihazi vb. aletlerin olup
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olmadigint mutlaka sorunuz. Eger bu tip durumla karsilagirsaniz, sahneye bagka bir
ogrenci davet ediniz]: (1) bir kiz 6grenciyi alip, kiire kapali konumdayken elini
kiireye dokundurun. Sonra sistemi c¢alistirin. Sacglarin1 sallamasini isteyin. Sag
tellerinin birbirinden ayrildigini gézlemlemeliyiz [+’ yiikler birbirini ittigi i¢in]. (2)
Simdi de iki erkek &grenci alalim. Ogrencilerden biri kiireye dokunsun; digeri
yaninda dursun. Sistemi ¢alistirdigimizda kiireye dokunan 6grencimizin yiikiinii notr
den (+)’ya dondiirecegiz. Yaninda duran 6grencimizin yiikii ise hala notr; eger isaret
parmaklarini birbirlerine yaklastirirlarsa, bir yildirnrm olustugunu gorebiliriz. (+)
yiikler, (-) ytikleri ¢ekti ve dyle bir an geldi ki (—) yiikler (+) yiikiin oldugu yere go¢
etti (yilk bosalmasi). Boylece, yiiklerin etkilesmesini gormiis olduk ve siirtiinme ile
elektriklenme ile bir kiviletm olusturmus olduk. Aslinda suan zararsiz gibi
goziikiiyor; fakat yanict maddelerin bulundugu bir yerde bu olayin gerceklestigini
diistiniin. Bir felaketle sonuclanabilir. Bu yiizden, ameliyathanelerin zeminleri iletken
bir madde ile kaplanmaktadir, boylelikle yiikler topraklanmaktadir. [Etil alkol, eter
gibi yanici maddelerin yanmasini engellemek i¢in]. Roket yapilan bir fabrika
diistiniin. Ufak bir kivilcim, hayati tehlike yaratabilir. Bu yiizden, burada ¢alisanlarin
ayakkabilar1 antistatik yani siirtlinme ile elektriklenmeyen malzemeden yapilmis

olmalidir.

2. BEN BIiR GARIiP KABLOYUM! - ENERJi TOPU

Peki, basit bir elektrik devresi yapacak olsak, igerisinde neler

olurdu? Kablo, gii¢ kaynagi, ampiil, anahtar. Elimizde bir
pinpon topu var. Bu topun icerisinde aslinda basit bir elektrik P
devresi var. Gii¢ kaynagi (pil), lamba,

ses cikaran bir alet, baglant1 kablolar:.
Fakat kablolar1 birlestirmek yerine, uglarini

acikta biraktik. Eger, elimizde bir iletken tel olursa ve uglari

birlestirebilirsek devremiz tamamlanacak ve topumuz hem ses
cikarak hem de i¢indeki lamba yanacaktir. “Aramizda iletken teli
olan var m1?” diye sorabiliriz. Ogrencilerin “kendimizi kullanabiliriz” demesini

bekliyoruz. insan viicudunun elektrigi ilettigini buldurmaya ¢alismaliyiz. Sonra da
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istediginiz kadar Ogrenciyi sahneye alip, bir yuvarlak olusturarak devreyi
tamamlayabilir ve insan viicudunun elektrigi ilettigini yani bir iletken madde

oldugunu 6grencilere gosterebilirsiniz.

Devremizde lamba bir direngti. Nedir bu diren¢? “Maddelerin elektrik enerjisinin
iletimine kars1 gosterdikleri zorluk™, diren¢ olarak tanimlanabilir. Bir iletkenin
direnci nelere baglidir? Formiil verilmeden, direcin iletkenin boyuna, kesit alanina ve
cinsine bagl oldugunu gorebilirsiniz. Uzunluk arttik¢a, direncin biiyiikliigii artiyor;
kesit alan arttiginda ise direncin biiyiikliigii azaliyor. Cinsi de etkiliydi. Nikel-Krom
telin direng biiylikliigi, bakir telden daha biiytiktiir.

3. MIKNATISLAR DUNYASINA YOLCULUK

Elektrik yiiklerinde farkli yiiklerin birbirini ¢ektigini, ayni yiiklerin birbirini ittigini
gordiik. Acaba miknatislarda durum ne? Miktanislarda da elektrik yiiklerinde oldugu
gibi birbirini iten ve ¢eken bir seyler var mi1? Deneyelim. Miknatislar1 6grencilere
dagitin. Yanyana oturan o6grencilerden miknatislar1 birbirlerine yaklastirmalarini,
sonra da bir 6grencinin elindeki miknatis1 ters cevirerek tekrar yaklastirmasini
isteyin. Bir durumda ¢ektiklerini, bir durumda ittiklerini fark edecekler. iten, ceken
seyin ne oldugunu buldurmamiz gerekiyor. “Kutuplar”. Miknatislarda da kuzey ve
giiney kutup oldugunu diinyadan yola ¢ikarak buldurabiliriz. Yon bulmaya yarayan
aleti sorun? Pusula diyeceklerdir. Pusulanin nasil yon bulmamizi yardimer oldugunu
soralim. Diinyanin manyetik alan1 sayesinde. Diinyamizda iki kutup var, degil mi?
Kuzey ve Gliney. Miknatislarda da durum bdyle. Bir miknatisda hem kuzey hem
giiney kutup bulunuyor ve miknatislarin ¢evresinde gormedigimiz manyetik alan
kuvvet cizgilerinin yoniiniin miknatisin kuzey kutbundan giliney kutbuna dogru
oldugunu biliyoruz. Pusula bir miknatisti; o zaman manyetik alan kuvvet ¢izgilerinin
yonii miknatisin kuzey kutbundan giiney kutbuna dogru. Ama pusula bize yon olarak
giineyi degil, kuzeyi gosteriyor? Acaba neden? Hatirlatalim: miknatislarin kutuplar
ile diinyanin cografik kutuplari terstir. Yani, kuzey manyetik kutup, giiney cografik
kutupta; giiney manyetik kutup ise cografik kuzey kutbunda bulunmaktadir. Aklimiza

su gelebilir: “Miknatisin kutuplarini nasil belirleyecegiz?”” Elimizdeki miknatislarla
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basit bir deney yapalim. Miknatisin bir yoniinii pusulaya yaklastirdigimizda, eger
kuzey kisim (kirmizi ok) miknatisa dogru yaklasiyorsa, miknatisin o tarafi giiney
kutbu, miknatisin diger tarafi kuzey kutbu olacaktir. Buradan ayni kutuplarin
birbirlerini ittiklerini, farkli kutuplarin da birbirlerini gektiklerini gormiis oluyoruz.
Hatirlatma: Elimizde var olan miknatislarda hem kuzey hem giiney kutup oldugunu
unutmayalim. Istediginiz kadar kiiciik pargalara ayirsanizda her bir parcada hem

kuzey hem giiney kutup olacaktir.

4. GIiZEMLI AKIM: EDDY

Bakir boru ve Neodmiyum miknatis etkinligini gerceklestirmeden 6nce ‘Elimde
tuttugum Neodmiyum miknatis1 yere biraksam diiser mi?” diye soralim. Ogrenciler,
“Yer ¢cekiminden dolayi diiser’ gibi cevaplar verebilir. Ardindan, elimizdeki miknatisi
serbest birakarak yere diismesini saglayalim. Daha sonra ‘Ayni miknatisi elimde
gordiigiiniiz bakir borudan biraksam yere diiser mi?’ diye soru yoneltip, 6grencilerin
fikirlerini toplayalim. Ogrenciler, ‘Diiser’, ‘Diismez, icine yapisir’ gibi cesitli fikirler
belirtecektir. Hadi hep birlikte gorelim diyerek miknatist bakir borunun i¢inden
birakalim. Sonucta, 6grenciler miknatisin diistiiglinii fakat bir dnceki duruma gore
daha yavas distiigiinii gozlemleyeceklerdir. Acaba bu durumun neden olmus
olabilecegini sorarak etkinligi tamamlayalim. Bdylece, 6grencileri merak icerisinde
birakacak ve bu soru onlar1 aragtirma yapmaya yoneltecektir. Bu etkinligin nedenini
merak edip, serbest zamanda gelip egitmene soracak olurlarsa, asagida egitmen i¢in

kisa bir detayli agiklama yer almaktir.

Bir miknatisi, bir iletken telin ¢evresinde hizlica hareket ettirsek akim olusturabilir
miyiz? [Faraday, manyetizmadaki degisimin akim olusturdugunu (indiiksiyon akimi
— indiikleme olayi) buldu.]. Miknatisin kendine ait bir manyetik alan1 var. Miknatis
bakir boru igerisinde diiserken, bakir borudaki elektronlarin hareket etmesine, yani
elektrik akimi olugmasina neden olmaktadir. Bu akimlar «Indiiksiyon Akimlari»
«Eddy Currents» olarak bilinmektedir. Tipki suda olusan anaforlar (girdap) gibi.
Ilging olan, akim bakir boruda ilerlerken manyetik alan yaratiyor. Lenz Kanununa

gore de yeni yaratilan manyetik alanin, kendisini yaratanla zittir. Bu yilizden, iki
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manyetik alanin birbirini itmesi ile miknatis serbest diisme yerine, yavasca

diismektedir.
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E. SAMPLE INSTRUCTIONAL PLAN

Siif Gezisi Ders Plan1 Ornegi (TUBITAK 1001, BILMER Project, Project No: 114K646)

artirmak,
e Denge ve

Dersin Adi Fizik Simif Seviyesi 11

Unite Kuvvet ve Onerilen Siire Gezi 6ncesi — 40dk

Adi/Konusu Hareket Gezi siireci — 150dk
Gezi sonras1 — 40dk

Ilgili Kavramlar | Denge, agirhk | Ilgili Deney Tirmanan koni,

merkezi Diizenekleri: Denge kartali

Kavram Agirlik ve kiitle kavramlari birbirinin yerine kullanilmamalidir.

Yanilgilar:

(varsa)

Gezinin Amaci: e Bilime yonelik olumlu tutum gelistirmek,

e Bilime, 6zellikle miifredat konularina yonelik ilgiyi

agirlik merkezi konularini gercek bilimsel alet

/modellerle test etmek

Ogretim Yontem ve Teknikleri:
Bilimsel sorgulayici-aragtirma
ogretim yaklasimi: SE Modeli,
Tahmin et-Gozle-Agikla (TGA)
Ogretim teknigi ve Bildiklerim-
Merak Ettiklerim-Ogrendiklerim
(BMO) teknigi

Unite Kazammlar:

11.1.9.1. Cisimlerin denge durumunu analiz eder.
11.1.9.2. Kuvvetlerin dengesi ile ilgili giinliik
hayattan problem durumlar ortaya koyar ve
¢0Oziim yollar tiretir.

11.1.9.3. Cisimlerin kiitle ve agirlik merkezlerinin
yerini

karsilagtirir.

Problem Cézme Becerileri
(varsa):

Tutum ve Deger Kazanimlar (varsa):

1.a. Tlgili, merakly, icten, diiriist, agik fikirli ve
girisimcidir/yaraticidir.

1.k. Bireysel olarak ve(ya) digerleri ile is birligi
igerisinde ¢aligir.

Bilisim ve iletisim Becerileri (varsa):
2. Amacina uygun bilgi gelistirir.
4. Tletisim becerileri gelistirir.

Fizik-Teknoloji-Toplum-Cevre Kazamimlari (varsa):
1.h. Anahtar fizik kavramlarinin farkina varir.

Bilimin Dogas1 Kavramlar (varsa):
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GEZIi ONCESI YAPILACAKLAR:

BUROKRATIK ISLEMLER SURECI:

Gezi 6ncesi ODTU TBM’den randevu almmalidir. Randevu alabilmek icin;

1. 0 312 210 6043’1 arayarak randevu tarihinizi ve saatinizi gorevliyle birlikte
kararlastirip onaylatmaniz,
2. “http://www.tbm.metu.edu.tr/iletisim.aspx’ adresinde var olan “Bilim Gosterisi”

randevu formunu eksiksiz doldurarak 0 312 210 6044’¢ faks ¢ekmeniz,

3. 0312210 6043 nolu telefonu arayarak faksinizin ulasip ulasmadigini ve ziyaret
tarih ve seans saatinizin dogrulugunu teyit ettirmeniz gerekmektedir.
Gezinin diizenlenebilmesi i¢in okul idaresi ve velilerden gerekli izinleri almay:

unutmayiniz.

Ogrencilerinizi getirmeden Once merkezi ziyaret ederek binalar1 ve sundugu
imkanlar1 incelemeli, lavabolar, yeme-i¢me, acil ¢ikis yerlerini ve 6grencileriniz i¢in

uygun bir yer olup olmadigini belirlemelisiniz.

EGITIMSEL HAZIRLIK SURECI:

Ogrencilerinizi geziye hazirlamak igin “http://www.tbm.metu.edu.tr” adresinde var
olan TBM tanitim sunumlarini kullanarak YA DA EK-1’deki gibi bir Gezi Brosiirii
hazirlayarak, gezi gilinii yapilacaklart ve Ogrencilerinizi neyin bekledigini
paylasabilirsiniz. Boylece Ogrencileriniz merkez ve sizin tarafinizdan sunulacak

etkinliklere daha 1yi bir katilim sergileyecektir.

[DIKKAT CEKME ASAMASI] Gezi éncesi, dgrencilerinizin denge ve agirlik
merkezi konularinda 6n bilgilerini belirlemede ve ne 6greniyor olduklarini daha iyi
anlamalarma yardimc1 olmada BMO ¢izelgesini kullanabilirsiniz. Bunun igin
ogrencilerinize EK-2’deki ¢izelge formunu dagitiniz. Geziden bir dnceki dersinizde,
‘Bildiklerim (B)’ kismi doldurularak Ogrencilerin denge ve agirlik merkezi
konularinda 6n bilgileri ve alternatif kavramlarini belirleyebilir, ‘Merak Ettiklerim
(M)’ kismu ile de 6grencilerin amaclanan kavram grubu ile ile ilgili merak ettigi
noktalar1 tespit edebilir, gezinizin isleyisini ona gore yonlendirebilirsiniz. Bu sayede,

ogrencilerinizin zihinsel olarak konuya odaklanmalarini saglayabilirsiniz. B ve M
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stitunlar1 doldurulan ¢izelgeleri, geziden sonra tekrar &grencilere verilmek {izere
toplayiniz. Bununla birlikte, konunun islenis agsamasinda TGA 6gretim tekniginden
yararlanilacagi i¢in 6grencilerinizin gozlem becerilerini gelistirmelerine yardimei
olmak iyi olabilir. Bu nedenle, geziniz dncesinde EK-3’teki Gozlem Etkinligini

yapmanizi tavsiye ediyoruz.

GEZI ESNASINDA YAPILACAKLAR

TBM’deki egitmenlerin yaklasik 20 dakika siiren gosterisinden sonra 6grencilerinizi
2 gruba ayiriniz. Bir grup 6grenci egitmenin (ve varsa diger dgretmenin/velinin)
gozciiliginde kendi ilgi ve gereksinimleri dogrultusunda serbestce merkezi
gezerken, diger grup 6grenci de sizin rehberliginizde gezinizin odaginda olan asagida

belirtilen fizik etkinliklerine katilabilir.

[ARASTIRMA ASAMASI] Tirmanan Koni sergi iinitesinin basinda “Bir cismi
birakirsak diiser degil mi?” sorusu sorularak etkinlige baslayabilirsiniz.
Ogrencileriniz biiyiik ihtimalle “Tabi ki, yer ¢ekimi var.” diyecek, tam bu esnada
tirmanan koni sergi iinitesini gdsterebilirsiniz. Ogrencilerinizden, asag1 dogru itilecek

koninin hareketini tahmin etmelerini isteyiniz (Tahmin Et Asamasi).

Asagi dogru itilmesine ragmen koninin kendi kendine yukari ¢iktigini 6grencileriniz
gozlemleyecektir (Gozle Asamasi). “Boyle bir sey nasil olabilir?” denerek, tartisma
baglatabilirsiniz. Tartismay1 baslattiktan sonra, 6grencilerinize fikirler iretmeleri ve
bunlari test etmeleri icin zaman veriniz. Ogrencileriniz cesitli tahminler ve hipotezler
one siirecektir: (1) “Iginde miknatis var.”, “Arada gériinmez ip olabilir mi?”, “Kesin
seklinden dolay1 boyle oluyor?” gibi. Bu tip bir durumda, 6grencilerine yonlendirici
sorular sorabilirsiniz: “Seklinden mi diyorsun, o zaman bu sekil cismin hareketine
nasil bir fayda saglamis olabilir?”. Aym1 zamanda, 6grencilerinizin One siirdiigi
fikirler dogru ya da yanlis olsun onlara, bunlar1 deneyip arkadaslari ile test etme
imkan1 sunmalisiniz. Ornegin; tirmanan koninin tekrar yukari ¢ikmasinin nedeninin

igerisinde bulunan miknatistan kaynaklanabilecegini Oneren bir 6grenci olursa,
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bunun bir metal (sa¢ tokasi vb.) ile test edilmesini ve bundan kaynaklanmadiginin

gosterilmesini saglayiniz.

[ACIKLAMA ASAMASI] Buradaki temel yaklasim yine sorunun cevabini yine
ogrencilere buldurma olmalidir. Ogrencilerinizi ydnlendirerek onlar1 dogru cevaba

yaklastirabilirsiniz. Ornegin; Bir cismin diismesini saglayan sey nedir? [Yer ¢ekimi]
Yer ¢ekimi cisimlerin neresine etki ediyordu? [Agirlik merkezine]

Bana tirmanan koninin agirlik merkezinin nerede oldugunu gosterebilecek

olan var m1? [Ogrenci denemeleri ve sizin yonlendirmeleriniz]

Sonunda, tirmanan koninin asagi dogru itilirken aslinda agirlik merkezinin yerden
yiiksekliginin arttirildiginin, boylelikle yer g¢ekiminin tekrar agirlik merkezini
diistirerek baslangi¢ konumuna tirmanan koniyi getirdiginin, bu esnada da sanki koni

yukar1 dogru ¢ikiyor gibi algilandigi agiklamasi yapilarak etkinlik tamamlanmalidir.

GEZI SONRASINDA YAPILACAKLAR

[DERINLESTIRME ASAMASI] Bu asamada &grencilerinize, gezi esnasinda
gelistirdikleri kavram, aciklama ve becerileri baska baglamlara uygulama firsati
vermelisiniz. Boylece, Ogrencileriniz yeni gelistirdikleri kavramlar {izerinde

diistinme ve derinlemesine anlama imkanina sahip olacaklar.

Tirmanan koni diizeneginde 6grendikleri agirlik merkezi konusunu bir de asagidaki

etkinlikler yardimi ile pekistirme imkani saglayabilirsiniz.
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Etkinlik-1: Diizgiin Olmayan Cisimlerin Agirltk Merkezi

Gerekli Malzemeler: Karton, makas, delge¢ zimba, ip, cetvel

On Hazirlik: Asagidaki sekile benzer karton parcalart hazirlaymiz.

Sekil-1. Karton pargasi

Ogrencilerinizi gruplara ayirip, her bir gruba sekli
diizgiin olmayan karton pargalari, delge¢ zimba,
cetvel, ip ve makas veriniz. Ardindan, ellerindeki
malzemeleri  kullanarak, verdiginiz  karton

parcalarinin  agirlik  merkezlerini  bulmalarini

isteyiniz.

Islem Basamaklari:

1.
2.

Elinizdeki kartonun dort bir yanina delge¢ zimba yardima ile delikler aginiz.
Actigimiz deliklere ip baglayarak, dikey dogrultuda kartonu tutunuz. Bu
sirada, ipin dogrultusunu bir cetvel yardimiyla karton tizerinde isaretleyiniz.
Bu islemi sirayla actiginiz tiim delikler i¢in gerceklestiriniz.

Karton {iizerinde isaretlediginiz dogrultularin kesistigi nokta size
kartonunuzun agirlik merkezini verecektir.

Agirlik merkezinin yerini dogru bulup bulmadiginizi test etmek i¢in, kartonu
o noktadan parmaginizin lizerinde dengede tutmaya calisiniz. Karton dengede

duruyor ise, agirlik merkezinin yerini dogru buldunuz, tebrikler!

P Agirlik Merkezi (G)
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Etkinlik-2: Cetvelin Agirlik Merkezi

Gerekli Malzemeler: 30 cm, 50 cm ve 100 cm uzunlugunda cetveller

Ogrencilerinizi gruplara ayirip, her bir gruba farkli uzunluklarda cetvel vererek, bu

cetvellerin agirlik merkezlerini ellerini kullanarak bulmalarini isteyiniz.

Islem basamaklari:

1.

Resimde gosterildigi gibi uzun bir cetveli isaret
parmaklariniz iizerinde tutunuz.

Isaret parmaklariniz orta yerde bulusuncaya
kadar parmaklarinizi kaydiriniz. Parmaklariniz
cismin agirlik merkezinin altinda bir araya
gelecektir.

Cetvelin herhangi bir ucuna agirlik ya da oyun
hamuru yapistirarak agirlik ekleyiniz.

Yine resimde gorildigi gibi cetveli isaret

parmaklariniz iizerinde tutunuz.

2

.

M

|

http://www.exploratorium.edu/snacks

[center-gravity, =~ Alinma tarihi:
01.03.2016.

Isaret parmaklarmmz yeni agirhik merkezinin altinda bulusuncaya kadar

birbirine yaklastiriniz.

Ekleyeceginiz agirliklarin cetvel iizerindeki yerlerini degistirerek, deneyi

tekrarlaymiz. Her defasinda parmaklarinizin cetvelin yeni agirlik merkezinin

altinda bulustugunu fark ettiniz mi?

Neler Oluyor?
Cetvelin agirlik merkezi tek parmagimizla cetveli dengede tutabildiginiz yerdir.

Cetveli uglarindan iki isaret parmaginizla desteklediginizde, agirlik merkezine yakin

olan isaret parmaginiz diger parmaginizdan biraz daha fazla cetvelin agirligini

tasimaktadir. Parmaklariizi birbirlerine yaklagtirmaya ¢alistiginizda, daha az agirlik

tasiyan parmaginiz daha kolay hareket edecektir (Daha fazla agirlik tasiyan

parmaginiza daha fazla siirtlinme kuvveti etki ettigi icin -- Fs = k.N). Bu parmaginiz

cetvelin agirlik merkezine diger parmaginizdan daha yakin olana kadar hareket

edecektir. Bu parmaginiz diger parmaginizdan agirlik merkezine daha yakin
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oldugunda ise, diger parmaginiz hareket etmeye

L 1§

baslayacaktir. Sag ve sol isaret parmaginiz T

basitce cetvelin  agirhiim1  ayni  miktarda
. . sol isaret
tasidiklart cetvelin agirlik merkezinin altinda  parmagimz

sag isaret
bulusuncaya kadar hareket edecektir. Dikkat!: { parmaginiz
Eger her iki parmagimizi ayni sekilde, aym Cetvelin Agirhig

kuvvetle hareket ettirebilirseniz, her ikisi ayn1 anda agirlik merkezinin altinda
bulusuyor. [Cismin vyiizeyinin ayni siirtiinme Kkatsayisina sahip oldugunu

varsaylyoruz. ]

[DEGERLENDIRME ASAMASI]

Geziden dondiikten sonraki ilk dersinizde derinlestirme asamasindan sonra, BMO
cizelge formlari Ogrencilerinize tekrar dagitimiz ve konu ile ilgili 6grendiklerini
cizelgedeki “Ogrendiklerim (O)” kismma kaydetmelerini isteyiniz. Daha sonra,
ogrencilerin diisiincelerini tahtada tek bir cizelgede birlestirip, sinifca B-M-O

kisimlarinda yazilanlar tartisip degerlendirebilirsiniz.

KAYNAKCA
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yontemleri. Palme Yayincilik, Ankara.
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Programi. Ankara.
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Ogrencinin Adi-Soyadi:

Gezinin Amaci:

EK-2. B.M.O Cizelgesi

Bildiklerim Merak Ettiklerim Ogrendiklerim
1. 1. 1.
2. 2. 2.
3. 3. 3.
4. 4. 4,
5. 5. 5.

212




EK. 3 GOZLEM ETKINLIiGI

Dikkatli gozlem yapma becerisi bilim insanlarinin aragtirmalarinin vazgecilmez bir
basamagidir. Bazen bir seyleri detayli inceleme, onlar hakkinda daha fazla merak
etmemize neden olabilir. Bilimsel arastirmanin temeli de budur! Bunun yani sira,
bilim insanlar1 diger bilim insanlarinin yaptigi deneyleri tekrarlamaya ihtiyag
duymaktadir. Bu dikkatli gozlem yapmay1 ve gozlemleri uygun bir sekilde kayit

altina almay1 gerektirir.

Gozlem, duyu organlarimiz veya araglar (mikroskop, teleskop, biiyiite¢ vb.) yardim
ile bir durumu tanimlamaktir. Seker hastaliginin kesfinin basit bir gozlemle
basladigini biliyor muydun? Hastaligin bilinmedigi yillarda, iki kdpegin idrarindan
birine sinekler {stisiirken, digerinden uzak dururlar. Bu dikkat cekici farkin
arastirilmast sonucunda seker hastaligt bulunur. Newton’un evrensel ¢ekim
kanununu bulmasi basit bir gézlemle baglar. Arsimet’in suyun kaldirma kuvvetini

bulmasi da...

Cikarimlarimiz, gézlem sonuglarimiza dayanan zihinsel kararlarimizdir. Diistinmek
gerektirir. Ornegin, sabah kalktiginizda havada siyah bulutlar gordiigiiniizii, havanin
serin oldugunu hissettiginizi, yolun 1slak oldugunu gordiigiiniizii varsayalim. Bu
gbzlemlerinize dayanarak su cikarimi yapabilirsiniz: “Yakin bir zamanda yagmur
yagmis olabilir”. Fakat yagmurun yagdigimi goérmediniz. Fakat gozlemlerinize

dayanarak bu ¢ikarimi yaptiniz.

Gozlem mi, Cikarim Mi?
Alttaki resmi, projeksiyon yardimiyla 6grencilerinize gosteriniz ve bu resim ile ilgili
gozlemlerini paylasmalarm talep edin. Ogrencilerinizin gdzlemlerini tahtanin bir

kosesine not ediniz.
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(http:/fillpot.pbworks.com/w/file/fetch/110511133/Observation%20Inference%20(1).pdf)

Resimle ilgili gézlemler:

1. Ornegin, resimde 1 kdpek var.
2. ..

3. .

“Benzer ya da farkli seyleri fark eden var m1?” gibi sorular sorarak dgrencilerinizin
katilimlarin1 saglayiniz. Verilen cevaplarda gercek gozlem ve ¢ikarim arasindaki

farka vurgu yapmay1 unutmayiniz.

Ornegin;

Eger 2 arac kaza yapmus, biri telefonla goriisiiyor, kaza yapan insanlar diisiinceli vb.
oneriler sunduysan; bunlarin hicbirinin gdzleminiz olamayacagini sdyleyebiliriz.
Bunlarin hepsi ¢ikarimdir. Araglarin kaza yapma animi goézlemlemedik. Kulagina
sadece telefon ahizesini tutan bir adam goriiyoruz ya da yolun kenarinda biri ayakta

biri oturan iki adam...
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F. INSTRUCTIONAL PLANS OF TEACHERS

INSTRUCTIONAL PLAN OF TEACHER-A

Dersin Adi Fen Bilimleri | Simf Seviyesi 6
Unite Elektrigin Onerilen Siire Gezi oncesi: 40’
AdvKonu fletimi Gezi siireci: 150°
Gezi sonrast: 40°
Tlgili fletken ve | Ilgili Deney | Elektrikleniyoruz (Van de graaff
Kavramlar Yalitkan Diizenekleri jeneratorii)
Maddeler Ben bir garip kabloyum
Miknatislar diinyasina yolculuk
Gizemli akim: eddy
Kavram
Yanilgilan
(varsa)
Gezinin Amaci e Bilime yonelik tutum gelistirme
e Bilime, 6zellikle miifredat konularina yonelik ilgiyi artirmak
e  Elektrigin iletimi konusunu gergek bilimsel alet/ modellerle test etmek

Ogretim Yontem ve Teknikleri:

Unite Kazamimlari:

5E Modeli, TGA ve BMO |e 6.7.1.1. Tasarladizi elektrik devresini kullanarak
teknikleri maddeleri, elektrigi iletme durumlarina gére siniflandirir.
e 06.7.1.2. Maddelerin elektriksel iletkenlik ve yalitkanlik

Ozelliklerinin hangi amagclar igin kullanildigint giinlik
yasamdan orneklerle agiklar.

Problem Tutum ve  Deger

Cozme Kazanimlan

Becerileri

Bilisim ve Iletisim Becerileri

Fen- Teknoloji- Toplum- Cevre
Kazanimlan

Bilimin Dogas1 Kavramlar:
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GEZI ONCESI YAPILACAK ISLEMLER:
Egitimsel Hazirhk Siireci
[Dikkat Cekme Asamasi]

e Gezi brosiirii (Ek1) 6grencilere dagitilarak 6n bilgilendirme yapilacak.

e Geziden bir 6nceki derste BMO teknigindeki ¢alisma kagidimin (Ek2) B
(Bildiklerim) ve M (Merak ettiklerim) boliimlerinin 6grenciler tarafindan
doldurulmasi istenecek. Bu yolla 6grencilerin alt smiftan gelen bilgileri
kontrol edilerek varsa kavram yanilgilar1 giderilecek. Ayni1 zamanda
ogrencilerden bildiklerim kisminda yazilanlarin diger ogrencilerle de
paylagmalar1 istenecek. Bu yolla alt siniflarda 6grendikleri temel bilgilerin
hatirlanmasi saglanacak. Merak ettiklerim kisminda ise d6grencilerin konuyla
ilgili diisiinmeleri saglanacak ve ilgilerinin bu yolla arttirilacaktir.

e (Calisma kagitlar1 6grencilerden gezi sonrasi dagitilmak tizere toplanacak.

e Oprenciler gezi esnasinda yapilacak grup calismasi igin 4 kisilik gruplara

ayrilacaklar.

GEZIi ESNASINDA YAPILACAKLAR:
[Arastirma Asamasi]

e Ogrenciler ilk olarak bilim merkezi e§itmenleri tarafindan hazirlanan ve

miifredat kazanimlar1 kapsamindaki gosteriye alinacaklar.

Ogrencilerden bilim merkezi etkinlikleri esnasinda gézlem yoluyla merak ettiklerine
cevap aramalart istenecektir. Etkinlikler esnasinda sorularina cevap bulamamalari
halinde bilim merkezi egitmenine sorularini yoneltmeleri istenecektir. Bu asamada
bilim merkezi egitmeni tarafindan diizenekler tanitilacak ve &grencilerin

diizeneklerin ¢aligmalarina ait bilimsel prensipleri kavramalari saglanacaktir.
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[A¢iklama Asamasi]

Diizeneklere ait prensipler 6grencileri de yonlendirerek agiklanacaktir. Bu asamanin

sonunda Ogrencilerden BMO calisma kagitlarinda bulunan O (Ogrendiklerim)

kismini doldurmalar1 istenecektir.

Gosterinin ardindan 6grenciler serbest gezi etkinligine alinacaklar.
Daha 6nce gruplandirilan 6grenciler diger gruplardan farkli olarak serbest
etkinlik gezisinde bulunan diizeneklerden herhangi biri hakkinda detayh

gbzlem ve arastirma yapacaklar.

GEZI SONRASINDA YAPILACAKLAR:

[Derinlestirme Asamasi]

Bu asama geziden sonraki ilk derste okulda gergeklestirilecektir. Serbest
etkinlik esnasinda grup calismasi yapan Ogrenciler ilgili deney diizenegi
hakkinda kisa sunumlar yapacaklar.

Ogrencilerden ders kitaplarinda bulunan TGA ¢alismasmmin T (Tahmin
ettiklerim) kismin1 doldurmalari istenecektir. Bu yolla 6grenciler maddelerin
elektrik iletkenligi durumunu tahmin edeceklerdir. Daha sonra dgrencilerden
bir test devresi kurmalari istenecek ve daha dnce belirledikleri malzemelerin
elektrik iletme durumunu gozlemleyerek G (Gozlemlediklerim) kismini
doldurmalar1 istenecek. Daha sonra A (Aciklama) kismina ise tahmin ve

gbzlem arasindaki uyumu belirlemeleri istenecektir.

[Degerlendirme Asamasi]

BMO calisma kagitlari degerlendirme asamasi icin toplanacak. Ogrencilerden

maddelerin iletkenligi hakkinda genelleme yapmalari istenecektir. Ornegin; plastikler

elektrik yalitkanidir ve metaller elektrik iletkenidir.
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EK 1. TANITIM BROSURU

EGLENEREK OGRENMEYE GiDiYORUZ!

o 1% , .
“ce\‘d"' * Gezi Sahasi: ODTU Toplum Bilim Uygulama ve

Arastirma Merkezi

“ “ Gezi Tarihi: 4 Mayis 2016

Gezi Saati: 15:30-17:00

o, ODTU  Toplum  Bilim

Uygulama ve Arastirma Merkezi

Temas ile elektriklenmeyi, yilldinm ve simsek
olusumunu inceleyecegiz.

gezimiz iki boliimden
olusacaktir. Birinci  boliimde
bilim  merkezinde  bulunan
it | cZitmenler  size  elektrik

konusunda deney diizenekleri ile

bilim sovu yapacaklar. Bu sov

_ o sirasinda “Elektrikleniyoruz
\ ‘Manyetik alan nedir?’, ‘Bir miknatisin kutuplari nasil
belirlenir?’, sorularinin cevaplarini birlikte . e
aratiracagiz. (Van de graaff jeneratorii), ben
g«-'// bir garip kabloyum, miknatislar
' Gi diinyasina  yolculuk, gizemli

Bu etkinlikte, bir miknatisin bakir borunun aklm: eddy” iSimli del’ley

icerisinden gegerken ki siirecine taniklik edecegiz.

(.

etkinlikleri seklinde olacak. Merkezde bulunan diger diizenekleri kendiniz test ederek

diizenekleri ile tanisacaksiniz.

Ikinci boliim ise serbest gezi
ve inceleyerek kesfedebilirsiniz. Gezimizin bu boliimiinde diizeneklerin hemen

yaninda bulunan agiklamalar1 okumay1 unutmayin. Bu tablolardan bilimin gizemli

kapilarini aralayan yeni bilgiler edinebilirsiniz.
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Ogrencinin Adi-Soyadi:

5. smifta iken ‘Yasamimizdaki Elektrik’ isimli tinitede elektrik hakkinda
bilgiler edinmistiniz. Bu bilgilerden hatirladiklarinizi asagidaki tabloda
bulunan ‘Bildiklerim’ siitununa yaziniz.

Elektrik konusunda 6grenmek istediklerinizi ya da akliniza takilanlari ise
‘Merak ettiklerim’ siitununa yaziniz. Bu boliimdeki ifadelere gezimizin
elektrik sovlar1 boliimiindeki diizenekleri gozlemleyerek ya da bilim
merkezindeki gorevli egitmenlere sorarak ulasmaya calisiniz.

Gezi Oncesinde bu c¢aligma kagidini dgretmeninize teslim ediniz. Elektrik
sovundan sonra ise ‘Ogrendiklerim’ siitununu doldurmak igin

Ogretmeninizden isteyiniz.

BILDIKLERIM | MERAK ETTIiKLERIM | OGRENDIKLERIM
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INSTRUCTIONAL PLAN OF TEACHER-B

DERS: Fen Bilimleri

SINIF SEVIYESI: 5

KONU/KAZANIM: Yasamimizin vazge¢ilmezi elektrik
SURE: 35 + 35 + (gezi) + 35

Dersin Kazanimlari:

5.6.2.1. Bir elektrik devresindeki elemanlar1 sembolleriyle gosterir.
Devre semalarinin ortak bilimsel dil agisindan 6nemi belirtilir.

5.6.2.2. Bir elektrik devresi semas1 ¢izer, ¢izdigi devreyi kurar ve

OGRENME calistirir.
KAZANIMI
Bagimsiz Calismay1 Tanimla: Dersimizde dncelikle devre elemanlari
ve devre elemanlarinin gorevlerini hatirlayip, yiiziik oyununu oynayip
ardindan bize verilen devrelerin neden ¢aligmadigini tespit edecegiz.
Genel Yasanti Deneyim:
Evde ne gibi elektrikli esyalar kullantyorsun?
Evde lamba yanmiyorsa bunun sebepleri neler olabilir?
O-NCEKI . Alt Becerilerin Géozden Gegcirilmesi:
BILGILERIN — - -
Basit bir elektrik devresinde neler bulunur?
HAREKETE Devre elemanlarinin gérevleri nelerdir?
GECIRILMESI )
Anlamay1 kontrol etme: Bilimsel deneylerde degisken kavramini
aciklaymmz. Her devre elemaninin semboliinii ¢iziniz.
Kisisel Onem: Akademik Onem: Gercek Yasam
Baz1 durumlarda | Elektrik iinitesi | Onemi:
lambalarin daha ¢ok | fizigin bir parcasidir, | Giinlik hayatta
151tk vermesini  ve | parlakliklarin = nasil | semay1 inceleyerek
DERSIN ONEMIi daha parlak | degisecegini devreyi kurmadan bir
yanmasint, bazi | 6grenmek, sembolleri | devrenin calisip
durumlarda ise daha | ve devre semalarini | ¢aligmayacagini
az 1s1k  vermesini | okumak seni daha | anlayabiliriz.
isteriz. Bunu kendi | basarili yapacaktir.
kendine kontrol
edebilirsin.

ICERIGIN SUNUMU

Dikkat cekme asamasi:
e Basit elektrik devresini verilen malzemelerle kuran 6grenciler
yiiziik oyununu oynamaya hak kazanirlar.
o Oprencilere sorular sorarak bir onceki dersin &zetlemesi

yapilir.
e Devre elemanlar1 ve sembolleri hatirlatilir.

GEZi ONCESINDE;

TBM’ye daha 6nce geldikleri i¢in ek olarak bir tanitim yapilmaz.
Ogrencilere elektrik konusunda bir sunum dinleyecekleri ifade edilir.
TBM’nin brosiirlindeki elektrik konulu sayfa {izerinden elektrik
sunumu Sgrencilere kisaca anlatilir. Ogrencilerin hazir bulunuslugu
saglanir.
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Elektrik konusu ile ilgili ekteki ¢aligma kagidindaki sorular ¢oziiliir.
Calisma kagidinin son sayfasi 6dev verilir.

Anlamay1 kontrol etme:

Devrede sembolleri olan ve olmayan elemanlar var midir?
Semboller ne ise yarar?

Lamba, pil, kablo ve anahtarin sembollerini ¢izer misin?

3 lamba 2 pil ve bir agik anahtardan olusan devreyi
sembollerle ¢izer misin?

Caligma kagidi bittikten sonra, sinifta ya da laboratuvarda gesitli
devreler hazirlayarak 6grencilerden devre semasini ¢izmeleri istenir.
Ayrica devre semasi gizildikten sonra 6grencilerden 3-4 kisilik gruplar
olugturarak kendilerine verilen devreleri galistirmalari beklenir.
Devresini tamamlayan Ogrenciler yilizik oyununun masaiistii
versiyonunu oOynamaya hak kazanirlar. Derste yiizik oyununun
etrafinda sirayla oyunu oynarlar. Yiizilk oyununu bitiren 6grenciler
bozuk bir devre alarak devrenin neden caligmadigi hakkinda fikir
yiiriitiip devreyi ¢alisir hale getirmeye ugrasirlar.

GEZi SIRASINDA;

Ogrenciler elektrik konusunda yapilan sunumu dinlerler. 46 kisiden
olusan grup ikiye boliinerek ayrilir ve alanda diizenekleri serbetge
kullanir. Gezi boyunca Ogretmen Ogrencilerine eslik eder ve
ogrencilerine en begendikleri 3 tane elektrik konusuyla ilgili diizenek
belirlemelerini ve okula dondiiklerinde yazip vermelerini ister.

NOT: Derste masaiistii versiyonu kullanilan yiiziikk oyunu oynandigi
icin, bilim merkezi &grenciler yiiziik oyunu bilylik versiyonda [EL
BECERISI] gozlemlenir.

GEZi SONRASINDA;

Ogrencilerle gezinin nasil gectigi soru cevap ydntemiyle tartisilir.
Ogrencilerden en begendikleri 3 tane elektrik konulu diizenegi
anlatmalar1 ve yazmalari istenir, isterlerse resim yapip boyama da
yapabilirler. Ogrencilerden alinin ¢alismalarla bir pano olusturulur.

Devre kurma caligmalari, 6gretmen tarafindan yiriitiiliir. Yiiziik

BIiRLIKTE .

YAPALIM oyunu bireysel oynanir.

PEKISTIRME-

DI"JZESLTME Bu derste devre eleman1 sembollerini ve bir devrenin neden
OZETLEME calismadig1 hakkinda fikir yiiriitme becerisi kazanmis olduk.
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e Hatirlama: Bilimsel deneylerde kag tiir degisken vardir?

e Anlama: Bagimsiz degisken nedir?

e Uygulama: Pil sayisini sabit tutarak deney devreleri olustur.
e Analiz: Lamba sayisini sabit tutarak devreler kuracak olsan

DERS iCi degiskenlerin neler olabilirdi?

DEGERLENDIRME e Degerlendirme: Lamba parlakligini degistiren bir faktoriin de

lamba sayist oldugunu ispatla.

e Yaratma: Kendi istegine gore sembollerden olusan devreler
tasarla

ODEV: Calisma kagidi son sayfa ddev.
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EK 1. Calisma Kagidi

Asagida verilen tabloyu 6g@retmenimizin rehberliginde dolduralim.

[ Devre Devre
egfr\;crﬁ) , W elemaninin i elemaninin
resmi sembolu
R
Lamba . j )]

Badglanti
kablosu

®
i

Anahtar

A i ——]

Sembolleri kullanarak asagiya bir devre ¢izelim.
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Asagidaki devrelerde lambanin 151k verip vermedigini sebebiyle yazalim.

.:__’_“‘.

-+

1

[

[

Devre numarasi

Isik verir / Isik

vermez

Sebebi

o O &~ W N
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Asagidaki devreleri sembollerle gosterelim.
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ODEV - DOGRU YANLIS ETKINLiGi YAPALIM

Asagida verilen ifadeleri okuyarak, baslarinda bulunan parantez isaretlerinin

icine ifade de anlatilmak istenen dogru ise “D”, yanhs ise “Y” yaziniz.

1.

O N o g B

( )Bir elektrik devresinde art arda bagli 6zdes ampullerin sayis1 arttikca
parlakliklar artar.

( )Birden fazla deger alabilen her sey degiskendir.

() Bagimsiz degiskene bagh olarak degisen degiskene bagimli degisken
denir.

( )Basit elektrik devresindeki piller birbirine belli bir diizene gore baglanir.
( )Tiim elektrikli aletlerde ayn1 6zellikli devre elemanlar1 kullanilir.

( ) Elektrik devresinde anahtar devreyi kontrol etmeyi saglar.

( ) Elektrik diigmeleri devredeki anahtar gérevini iistlenir.

() Devredeki elemanlari ¢izmek zaman alacagindan, elemanlarin sekil ve
ozellikleri farkli olabileceginden her bir eleman sembolle gosterilir.

( ) Basit elektrik devrelerinde devreye baglanan her bir pil ampuliin

parlakliginin artmasina neden olur.

10. ( ) Elektrikle ¢aligan her aletin iginde bir elektrik devresi bulunur.

11. ( ) Kapali devrede anahtar kapalidir ve devre 151k verir.

12. () Bir devrede ampul 151k vermiyorsa piller ters baglanmis olabilir.
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INSTRUCTIONAL PLAN OF TEACHER-C

Ders Adi: Fen Bilimleri Simif Seviyesi: ilkokul 4
Unite Adi/Konusu: Yasamimizdaki Elektrik/ Basit Elektrik Devreleri
Siire: Gezi Oncesi: 40 dk Gezi Stireci: 150 dk

Gezi Sonrasi: 80 dk

Gezinin Amaca:

v

v
v
v

Bilime yonelik olumlu tutum gelistirmek.

Miifredat konularinin daha iyi anlasilmasini saglamak.

Bilime ilgiyi arttirmak.

Basit bir elektrik devresindeki elemanlart ile iletkenlik ve yalitkanlik

kavramlariin pekistirilmesidir.

flgili Kavramlar: Devre elemanlari, basit elektrik devresi kurulumu

Kazamim(lar): 4.6.1.1. Basit elektrik devresini olusturan devre elemanlarini

islevleriyle tanir ve ¢alisan bir devre kurar.

Ogrenme Ogretme Yontem ve Teknikleri: Anlatim, tiime varim, tiimden gelim,

grup tartigmasi, gezi gozlem, gosteri, soru yanit, beyin firtinasi, grup caligmalari,

gosterim, kesfetme

Tutum ve Deger Kazanimlari:

TD-1.

* Kendini vererek dinler.

* Cevresinde olaylari/etkinlikleri takip eder.

+ Ogrenmeye ve anlamaya isteklidir.

* Acik fikirlidir.

Bilimin Dogas1 Kavramlari: Deney, Gozlem ve Cikarim Yapma
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Gezi Oncesi Yapilacaklar

Biirokratik Islemler Siireci:
e Okul idaresi ve velilerden gerekli izinler alinir.
e Gezi dncesi ODTU TBM’den randevu alinr.
e Ogrencileri gotiirmeden dnce merkez ziyaret edilerek veya telefonla aranarak,
binalar1 ve sundugu imkanlar1 incelemeli, lavabolar, yeme-igme, acil ¢ikis

yerleri belirlenir.

Egitimsel Hazirlik Siireci:

ODTU Bilim Merkezi egitmenleri ile irtibata gegilerek, dgrencilerin yas gruplarina
uygun yapilabilecek etkinlikler ve kullanilacak diizenekler hakkinda konusulur.
Bilim Merkezi’'nin Gezi Rehberindeki elektrik sunum programi incelenir ve
Ogrencilerin yaglarina uygun olan etkinlikler se¢ilir. Daha sonrasinda, egitmenden

sunum sonrasi bir diizenegi anlatma konusunda yardim istenir.

Gezi konusu olan “Yasamimizdaki Elektrik’ hakkinda 6grencilere 6n bilgi verilir. Bu
baglamda, 6grenciler gruplara ayrilir ve her bir gruba pil, pil yatagi, ampul, anahtar,
iletken/yalitkan kablo dagitilir. Ardindan, ellerindeki malzemeleri kullanarak ¢esitli
elektrik devreleri olusturmalar istenir. Daha sonrasinda, gruplarla yaptiklar: devreler
lizerine konusulur. “Neden iki ampul kullandin? iki pil kullandiginda ampulde bir
degisiklik oldu mu? Yalitkan tel ile lamba yakilir mi1?” gibi ¢esitli sorularla

ogrencilerin diisiinmesi saglanir.

Geziye gitmeden once, O6grenciler gezi giinli yapilacaklar ile ilgili bilgilendirilir.
Internet sitesi ile Bilim Merkezi hatirlatilir. Bilim Merkezi’nden beklentileri
hakkinda konusulur. Bununla birlikte dncelikle egitmenin sunumuna katilacagimiz
belirtilir. Ardindan 6grenciler ii¢ gruba ayrilir. Onceden belirlenen ii¢ degisik
diizenegi her bir grubun sirasiyla inceleyecegi ve en son bilim merkezini serbestce
gezebilecekleri dgrencilere sdylenir. Ogrencilerden Uygulamali Fen Bilimleri
Dersi’nde kullandiklar1 Bilim Giinliikleri’nin bilim merkezine gotiiriiliip, egitmen
tarafindan gosterilecek etkinliklerle birlikte, orada kullanilacak ilgili diizeneklerle de
ilgili not almalar1 gerektigi belirtilir.
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Gezi Sirasinda Yapilacaklar

Ogrencilerin gezi kurallarina uygun olarak diizenli bir sekilde Bilim Merkezi'ne
girmeleri saglanir. Tiim 6grenciler egitmen tarafindan yapilacak etkinlikleri dinlemek
tizere uygun alana oturtulur. Elektrikleniyoruz ve Ben Bir Garip Kabloyum,
Miknatislarin Kutuplarina Yolculuk etkinlikleri egitmen tarafindan 6grencilerin
seviyelerine uygun olarak yapilir. Egitmenin yaptig1 etkinlikler sirasinda 6grenciler
soru-cevap yontemi ile konu ve etkinliklerle ilgili merak ettikleri sorular1 yoneltirler.
Ogrenciler sunum sirasinda, egitmenin programi dahilinde yapilan etkinlikleri

deneyimler ya da gozlemleri sonucunda ¢ikarimlarini paylasirlar.

Egitmen sunumu bittikten sonra 6grenciler 3 gruba ayrilir ve dnceden 0gretmen
tarafindan konuya uygun olarak belirlenmis her 3 diizenek her grubun basinda bir
ogretmen olacak sekilde gezilir. (Bilim merkezi egitmeni, simif dgretmeni, fen
bilimleri 6gretmeni) Gezi sirasinda da 6grencilerin diizeneklerle ilgili not almalar
gerekliligi 6gretmen tarafindan tekrar hatirlatilir. Her 3 grup da ilgili diizenekleri

gezdikten sonra 6grencilere 15 dk serbest gezme siiresi verilir.

Gezi Sonrasinda Yapilacaklar

Ogrencilerle gezi degerlendirmesi yapilir. En ¢ok hangi etkinlik ve diizenegin dikkat
cektigi, nedenler konusulur. Ogrenciler tarafindan alan notlar sinifta paylasilir.
Gezi sirasinda olusturulan gruplara, bilim merkezinde konuyla ilgili belirlenen
diizeneklerden ya da egitmenin gosterdigi deney ve diizeneklerden herhangi bir tanesi
arastirma odevi olarak verilir. Poster ya da sunumlarinin bir sonraki derste sunulmasi

istenir.
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G. PROTOCOLS FOR CODING

PROTOCOL FOR CODING TEACHERS’ AWARENESS

Table G.1.
Protocol for Coding Teachers’ Awareness about Science Centers and Their

Resources

Codes Explanation
Explainer’s Code if any mention of presenting or introducing of detailed
presentation information about resources and activities carried out in the

science centers (e.g., workshops, festivals and exhibits, etc.)
by the explainers of these science centers in the PD program

Communication Code if any mention of getting information about science

with explainers center’s resources and activities carried out in the science
centers (e.g., workshops, festivals and exhibits, etc.) from the
explainers of them during field trips to these science centers
in the PD program

Field trip to SC Code if any mention of conducted visits to some science
centers in Ankara in the PD program to explore and examine
these science centers.

METU SC visit Code if any mention of organizing and/or conducting a visit
to METU SC for the current study

Website Code if any mention of getting information from and/or of
learning something from the website of any science center

Tabletop exhibit ~ Code if any mention of utilizing from tabletop exhibits to
integrate science center resources into the science classes

Note. Tabletop exhibit is a portable exhibit that can be used to
extend students’ learning in the classroom (or to introduce
related science concepts to the trip before the visitation). It can
be a small size of science center exhibits such as “Newton’s
Cradle”. Also, it can be an exhibit be used to extend the same
science concept(s) related to science center exhibit(s) such as
vacuum bag [tabletop exhibit] for “Magdeburg Spheres”
[science center exhibit].
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PROTOCOL FOR CODING TEACHERS’ STRATEGIES

Table G.2.

Protocol For Coding Teachers’ Strategies for Conducting Science Center Visit

PRE-VISIT STRATEGIES

1. Familiarization Strategies: were related to the arragement of some sort of background
knowledge for teacher and/or students.

a) Site
familiarization

b) Content
familiarization

¢) Procedure
familiarization

is about the field trip site’s general introduction. These strategies
might be [for students] (1) discussion of what they will see at the
site (e.g., exhibits, halls, objects...etc.) on a museum map or
browsing the website of the museum, (2) sharing their previous
museum experience (if any); [for teachers] (3) finding out the
location of the site browsing the Internet map, (4) the field trip
site visitation before the trip, (5) participating an exhibit preview
(if any), (6) obtaining information about ongoing events

involves providing prior information about the topics of
museum’s displays or science center’s exhibits to help students
familiarize with them. Teacher might also need to familiarize
themselves with them if the trip will be unguided tour.

refers to get familiar with what will be going on the trip. These
strategies might be [for students] (1) the introduction of the
detailed trip schedule, planned activities, trip’s goals and what is
expected of them do during the trip; [for teachers] (2)
information about visitor rules and regulations such as
admission, food & drink, security, guidance, demonstrations,
film/video recording etc.

2. Supervision Strategies: involves student behavior clarification and supervision

coordination.

a) Behavior
clarification

b) Supervision
coordination

refers to the discussion of which behaviors are expected of
students as well as possible consequences of inappropriate
behavior.

refers to arranging parent chaperones and dividing students into
small groups.

3. General Things To Do: refers to the general works to do such as organization of
transportation, entry costs, booking, getting related permissions

4. Instructional Planning: is comprehensively defined action plan including the
integration of curriculum and visit for every part of the visit. It is used to determine whether
teachers prepare an instructional plan for their trips or not.
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Table G.2. (cont’d)

Protocol For Coding Teachers’ Strategies For Conducting Science Center Visit

5. Activity Development (Other Pre-visit Activities): is used as a way to motivate
students to learn or bring up their questions or incorporating their prior knowledge into the
new concepts in the setting by means of discussions, assignments before going.

DURING-VISIT STRATEGIES

1. Student Engagement Strategies: can be divided as structured and unstructured student
engagement activities based on the structure level of activities like gquestioning, taking
notes, exploring, completing scavenger hunts and guided tours, etc.

a) Structured
student engagement

i. Information
seeking activities

ii. Information
receiving activities

b) Unstructured
student engagement

i. Interpretation

ii. Connecting

iii. Facilitation

iv. Free
exploration

v. Label reading

vi. Orientation
and advance
organizers

refers to similar classrom learning activities like worksheets
or explanation of guide.

refer to such activities as completing worksheets, note-
taking or exploring and recording information presented
through the exhibits are used to help students engaged in
activities and keep up proper behavior

refer to such activities as guided tours or expert
presentations about particular topics, which require
students’ listening to or observation.

refers to less formal activities, that is more spontaneous and
less dependent on specific pre-visit preparation. E.g.,
discussing, sharing, asking or answering questions, pointing
out items of interest, reflecting, facilitating, and guiding.

interpretation of exhibits’ meaning based upon teachers’
knowledge or exhibit’s label to draw students’ attention to
particular topic or exhibit

helping students correlate some parts of curriculum with the
exhibits

asking open-ended questions to help students’ meaning-
making

allowing students to hang around and explore items/exhibits
of interest

e Deliberate label reading: prompting one student to read
information on the label out loud to the class and interfere
to clarify unfamiliar things

e Complementary label reading: directing students to read
and find the answer to a particular question or more about
the exhibits

e.g, maps for introducing exhibit halls
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Table G.2. (cont’d)
Protocol For Coding Teachers’ Strategies For Conducting Science Center Visit

2. Supervision Strategies: refer to the chaperone guidance, monitor time spent on site,
keeping an eye on students, refocusing students about the rules and learning objectives etc.

3. Event Documentation: includes taking photos or videotaping during the trip.

4. Following Instructional Plan: is used to determine whether teachers follow their
instructional plan or not.

POST-VISIT STRATEGIES

1. Review and talking about what students saw, did, liked and why they like;
Discussion sharing experiences; relating what they saw to curriculum

2. Documentation ~ not-graded writing or drawing assignment, photo memory board,
students’ presentations or posters

3. Other Post-visit  activities other than writing or discussion to correlate special
Activities exhibits or the day with classroom unit. E.g., create classroom
wordbanks and organizational visual maps, etc.

4. Assessment graded descriptive writing assignment or report about students’
experiences.

Note. Strategies to make field trip successful. Adapted from Revealing teacher agendas: An
examination of teacher motivations and strategies for conducting museum fieldtrips (pp. 77-81; 106-
148), J. F. Kisiel, 2003a, University of Southern California, Los Angeles.
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PROTOCOL FOR CODING TEACHERS’ VIEWS ON THE
CHARACTERISTICS OF PD PROGRAM

Table G.3.
Protocol for Coding Teachers’ Views on the Characteristics of PD Program
Influencing Their Instructional Planning regarding Science Center Visit

Codes Explanation
Curriculum Code if any mention of integrating a science center visit into
connection science lessons.

Code if any mention of emerging various ideas regarding
Exchange of science center visit followed by a discussion among teachers
ideas and explainers and/or followed by a collaborative work of
teachers and explainers

Code if any mention of developing instructional plan and/or
Instructional plan being introduced to a sample instructional plan and/or getting
feedback on instructional plan

Code if any mention of special attention to communication
with explainers before science center visit or during planning a
science center visit

Emphasis on
communication

Code if any mention of being introduced to any teaching

Teaching techniques that can be used for a science center visit such as

techniques POE, KWL chart, argumentation, demonstration and hands-on
activities

Teaching Code if any mention of being introduced to any teaching

methods _meth_ods that can be usgd for a scie_nce center visit such as
inquiry, 3E and 5E learning model, discussion method

Code if any mention of tabletop exhibits, which is a portable
exhibit that can be used to extend students’ learning in the
classroom (or to introduce related science concepts to the trip
before the visitation). It can be a small size of science center
exhibits such as “Newton’s Cradle”. Also, it can be an exhibit
be used to extend the same science concept(s) related to science
center exhibit(s) such as vacuum bag [tabletop exhibit] for
“Magdeburg Spheres” [science center exhibit].

Tabletop exhibits
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J. TURKISH SUMMARY / TURKCE OZET

BILIM MERKEZLERINE YONELIK MESLEKI GELISiM UZERINE BIR
CALISMA: FEN OGRETMENLERININ BiLIM MERKEZLERI HAKKINDAKI
FARKINDALIKLARINDAKI VE BILIM MERKEZLERINE GEZI
DUZENLEME YOLLARINDAKI DEGISIM

1. Giris

Bir¢ok gelismis tilkede, Kkariyer tercihi olarak fen alanim1i segecek Ogrenci
sayilarindaki diigiis biiyiik bir sikinti olarak goriilmektedir (Braund ve Reiss, 2006b).
Okullardaki mevcut fen derslerinin genellikle giinliik yasamla ilgili olmamasi, soyut,
sikici, modasi gegmis ve yalnizca gelecek bilim insanlarini egitmek i¢in tasarlanmis
olmast (Braund ve Reiss, 2006b; Lagin Simsek, 2011) bunun nedeni olarak
gosterilebilir. Halbuki, alanyazinda 6grencilerin fene olan ilgilerini artirmada ve
stirdiirmede 6nemli olan birbiri ile uyumlu bir 6grenme ortami olusturmak amaciyla
miizeler ve okullarin birbirlerine ihtiya¢ duyduklarina dikkat gekilmektedir (Jolly,
Campbell, ve Perlman, 2004). Ellenbogen ve Stevens (2005), okul gibi resmi bir
ortamda basarili olamayan bazi ¢ocuklarin informal ortamlarda daha etkili bir sekilde
ogrenebileceklerini belirtmistir. Benzer sekilde, Ulusal Fen Ogretmenleri Birligi
(NSTA, 1998, s.30) “informal fen egitiminin, siniftaki fen dersi g¢alismalarini
tamamladigini, destekledigini, derinlestirdigini ve gelistirdigini” belirtmistir. Her ne
kadar sinif miifredatinin ve formal egitim ¢alismalarinin iyilestirilmesi i¢in informal
egitimi formal egitim siirecine, 6zellikle fen egitimine, dahil etmek etkili bir strateji
olsa da (Duran, Ballone-Duran ve Haney, 2010), bilim merkezlerine ve miizelere
yapilan sinif gezileri 6grenmeyi artiracak sekilde diizenlenmemektedir (DeWitt ve
Osborne, 2007). Bunun nedeni olarak, (1) dgretmen yetistirme programlarinda fen
ogretmen adaylarinin bir sinif gezisini nasil planlayacaklar1 ve organize edecekleri
konusunda yeterli bir sekilde egitilmemeleri (Behrendt ve Franklin, 2014), (2)

ogretmen adaylarinin, bilim merkezlerinin olanaklarindan haberdar olmadan mezun
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olmalar1 (Tasdemir, Kartal ve Ozdemir, 2006), (3) 6gretmenlerin sinif igerigini miize

ziyareti ile nasil biitiinlestirecegini bilmemeleri (Kisiel, 2006) gosterilebilir.

Ogretmenler hala kendilerine informal ortamlara yapilan simf gezileri hakkinda su
tiir sorular sormaktalar: “Ogrencilerimin bilimsel bilgi ve bilimi anlama agisindan
kazanglar1 ne olacak?” (Braund ve Reiss, 2006a, s.1377). Rennie ve McClafferty'nin
(1996; akt. Braund ve Reiss, 2006b, s.220) belirttigi gibi, “asil soru: ‘insanlar bir
bilim merkezi ziyaretinden bilimi 6greniyor mu?’ olmamali. Bilim merkezleri
insanlarin bilim ile daha olumlu bir iliski kurmasina yardimci oluyor mu?” (s.83)
olmaldir. Iste bu noktada Ogretmenler, gerek ogrencilerin bilime olan ilgisini
harekete gegirme ve ¢ekmede, gerekse bilimsel bilgi ve bilimi anlama agisindan
kazanglar1 igin Ogrencilerin Onceki bilgileri ile bilim merkezi icerikleri arasinda
baglant1 kurmalarina yardimei olmada 6nemli bir rol oynamaktadir (Cox-Petersen ve
Pfaffinger, 1998). Ancak, bu tiir etkinliklerin 6gretmenler agisindan planlama ve
organizasyon gibi bazi gereksinimleri vardir (Behrendt ve Franklin, 2014). ilgili
alanyazinda, ziyaret oncesi informal 6grenim kurumunu ziyaret etmek, 6grencileri
ziyarete hazirlamak, gezi sirasinda kullanilmak iizere ¢alisma kagidi hazirlamak gibi
Ogretmenlere c¢esitli tavsiyeler sunulmaktadir (Griffin, 1999). Ama yine de,
ogretmenlerin ziyaret i¢in Ogrencilerini yeterince hazirlayamadiklari; ziyaret i¢in
herhangi bir 6zel amag¢ benimsemedikleri; ve ziyaret edilen yerdeki Ogrenme
stratejilerini bilmedikleri goriilmistiir (Anderson, Kisiel ve Storksdieck, 2006;
Griffin, 1994; Griffin ve Symington, 1997; Jarvis ve Pell, 2005; Kisiel, 2005; Orion
ve Hofstein, 1994; Storksdieck, 2001). Bu nedenle, 6gretmenlerin 6grencilerinin
informal 6grenme ortamlarinda Ggrenmelerine nasil yardimer olacaklari ya da
informal 6grenme ortamlarina basarili bir sinif gezisini nasil yapacaklar1 konusunda
egitilmeleri gerekmektedir. Sonu¢ olarak, Ogretmenlerin bilim merkezleri gibi
informal ortamlara yonelik smif gezileriyle ilgili bilgi, strateji ve 06gretim
planlamasini iyilestirmede etkili olmak i¢in tutarli ve kapsamli bir mesleki gelisim

programi gereklidir.
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1.1. Arastirmanin Amaci

Yukarida belirtilen konulari ele alarak, Tiirkiye Bilimsel ve Teknolojik Arastirma
Kurumu'na (TUBITAK) BILMER projesi adiyla bir mesleki gelisim programi
(MGP) &nerilmistir. BILMER projesinin amact (“BILMER Projesi: Bilim
Merkezlerinin  Bilim-Toplum Iletisiminde ve Bilim Egitiminde Etkinligini
Arttirmaya Yonelik Bir Ogretmen ve Egitmen Mesleki Gelisim Modeli” - Proje
Numarasi: 114K646) O6gretmen adaylarinin, Ogretmenlerin ve bilim merkezi
egitmenlerinin bilim merkezleri hakkindaki farkindaliklarini artirmak, bilim
merkezlerini egitsel amagh kullanimlarimi gelistirmek ve onlarin bu alandaki
yeterliklerini artirmaktir. Ayrica, BILMER projesi tarafindan gelistirilen mesleki
gelisim programinin fen bilimleri 6gretmenlerine uygulanmasi durumunda, bilim
merkezlerine yapilan gezilerde 6grencilerinin 6grenmelerini en st diizeye ¢ikarmak
icin bu Ogretmenlerin bilim merkezlerindeki 6grenme firsatlarinit daha iyi
kullanabilecegi varsayilmaktadir. Bu ¢aligmanin temel amaci, “BILMER Projesi:
Bilim Merkezlerinin Bilim-Toplum Iletisiminde ve Bilim Egitiminde Etkinligini
Arttirmaya Yonelik Bir Ogretmen ve Egitmen Mesleki Gelisim Modeli” tarafindan
gelistirilen mesleki gelisim programmin fen bilimleri &gretmenlerinin  bilim
merkezleri hakkindaki farkindaliklarini ve bilim merkezine gezi diizenleme yollarini
nasil etkiledigini ortaya koymaktir. Bu amaglar dogrultusunda, arastirma sorulari

asagidaki gibidir:

1. Mesleki gelisim programi fen §gretmenlerinin bilim merkezleri ve kaynaklari
hakkindaki farkindaligini nasil etkilemistir?
2. Mesleki gelisim programi, fen Ogretmenlerinin bilim merkezlerine gezi
diizenleme yollarini nasil etkilemistir?
a) Aragtirmacinin goziinden, fen 6gretmenlerinin bilim merkezi ziyaretini
bastan sona gergeklestirme stratejilerindeki degisiklikler nelerdir?
b) Ogretmenlerin goziinden, mesleki gelisim programinin ne tiir
ozellikleri 6gretmenlerin bilim merkezi ile ilgili 6gretim planlarina

katkida bulunmustur?
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1.2. Arastirmanin Onemi

Tirkiye'de altmis iki farkli sehirde altmis dokuz egitim fakiiltesinde fen bilgisi
ogretmenligi bolimi bulunmaktadir (CoHE, t.b.). Her sehrin etnografik ve arkeolojik
materyaller iceren en az bir miizesi olmasina ragmen (Tasdemir ve dig., 2014),
iilkemizde on farkli ilde on sekiz farkli bilim merkezi bulunmaktadir (TUBITAK,
t.b.). Baz1 sehirlerde (6rnegin, Ankara'da Feza Giirsey Bilim Merkezi, Polatli Bilim
Merkezi ve ODTU Bilim Merkezi) birden fazla bilim merkezi oldugu gdz 6niine
alindiginda, bilim merkezlerinin sayisi ve sehirlerarast dagilimi, egitim fakiilteleri
sayisina gore oldukga diisiiktiir. Ayrica, Tasdemir ve dig. (2014), yirmi ildeki egitim
fakiiltesinde okuyan Ogretmen adaylarmin yiizde yirmisinin dogrudan bilim
merkezlerinden yararlanabildigini belirtmistir. Bu oldukga diisiik olan oran, 6gretmen
adaylarmin ¢ogunun, bilim merkezlerinin olanaklarindan haberdar olmadan mezun
olduklarin1 géstermektedir. Buna bagli olarak da 6gretmenler bilim merkezleri gibi
informal ortamlara basarili bir gezi diizenlemeyi ve fen 6gretimini bu gezilere nasil
entegre edeceklerini bilememektedir (Kisiel, 2003a; Tasdemir ve digerleri, 2014).
Ancak tilkemizdeki bilim merkezleri gibi informal 6grenme ortamlarina verilen 6nem
giin gectike artmaktadir. Ornegin, Bilim ve Teknoloji Yiiksek Kurulu’nun 23.
toplantisinda, 2016 y1l1 itibariyle tiim biiyiik sehirlerde ve 2023’te tiim illerde yerel
idarelerle igbirligi i¢cinde bilim merkezlerinin kurulmasina yonelik c¢alismalarin
yapilmast kararlagtirilmistir. (Colakoglu, 2017). Benzer sekilde, Milli Egitim
Bakanligi'nin 2018 yilinda yayimladigi fen bilimleri dersi 6gretim programinda
benimsenen strateji ve yontemler boliimiinde okul disi 6grenme ortamlar
vurgulanmistir: “Ogrencilerin bilgiyi anlamli ve kalic1 olarak 6grenebilmeleri igin
sinif/okul i¢1 ve okul dis1 6grenme ortamlari, aragtirma-sorgulamaya dayali 6grenme
stratejisine gore tasarlanir. Bu baglamda informal 6grenme ortamlarindan da (okul
bahgesi, bilim merkezleri, miizeler, planetaryumlar, hayvanat bahceleri, botanik

bahgeleri, dogal ortamlar vb.) faydalanilir.” (s. 11).

Glinlimiizde o6gretmenlerin  bilim merkezlerinden 6gretim ic¢in  yeterince
yararlanamadiklar1 goriilmektedir (Griffin ve Symington, 1997; Ramey-Gassert,

Walberg ve Walberg, 1994; Tal, Bamberger ve Morag, 2005). Bu da, 6gretmenleri
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okul dis1 6grenme ortamindan nasil faydalanabilecegi konusunda egitecek bir mesleki
gelisim programi olmamasi nedeniyle olabilir (Melber ve Cox-Petersen, 2005).
Bununla birlikte, alanyazinda siif gezileri ile ilgili yapilan ¢alismalar genellikle (1)
ogretmenlerin gezi diizenleme stratejilerinin belirlenmesine (Kisiel, 2003a) ve (2)
ziyaret dncesi hazirlik, ziyaret sirasindaki rolleri ve / veya ziyaret sonrasi etkinlikleri
icin ¢esitli Onerileri ortaya koymaya odaklanmistir (Anderson ve Lucas, 1997;
Anderson, Lucas, Ginns, ve Dierking, 2000; Behrendt ve Franklin, 2014; Sentiirk,
2015). Bu baglamda, fen bilimleri 6gretmeninin bir MGP’ye katilmasi sonucunda bir
bilim merkezi ziyareti diizenleme yollarindaki degisimin arastirilmasi faydali
olacaktir. Bu ¢alisma, ilgili alanyazini1 genisleterek ve mesleki gelisim programinin
yukarida bahsedilen konulardaki etkisine dair daha ayrintili bir tablo ¢izerek
ogretmen egitimcilerine, Milli Egitim Bakanligi’na (MEB), mesleki gelisim programi

gelistiricilerine ve bilim merkezlerine gesitli 6nerilerle katki saglayacaktir.

2. Yontem

Calismada nitel arastirma yontemlerinden biri olan durum ¢alismasi deseni
kullanilmistir. Durum ¢alismasinda, BILMER projesi kapsaminda diizenlenen iic
giinliik mesleki gelisim programina katilan ve bu calismanin amact dogrultusunda
ODTU Bilim Merkezi’ne MGP 6ncesi ve sonrasi olmak iizere iki kez gezi diizenleyen
ti¢ fen bilimleri 6gretmeni durum olarak seg¢ilmistir. MGP’nin segilen bu iig
ogretmenin bilim merkezleri hakkindaki farkindaliklarina ve bilim merkezine gezi

diizenleme yollarina etkisi agisindan incelenmistir.

2.1. Katihmeilar

Katilimeilar goniilliilik esasina dayali, tipik 6rnekleme yaklasimiyla arastirmanin
amacina yonelik se¢ilmistir. Katilimcilarin se¢iminde 6gretmenlikte en az bir yil
deneyimli olmak, bilim merkezi gibi okul dis1 6grenme ortamlarina ilgi duymak, daha
once bilim merkezleri ile alakali bir mesleki gelisim programina katilmamis olmak,

calisma icin istekli olmak gibi kriterler goz oniine alinmustir.
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2.2. Veri Kaynaklar

Veriler yar1 yapilandirilmis gériismeler, gézlem ve 6gretim plani ile toplanmustir.
Buna gore, yari yapilandirilmis goriismelerin amaci, mesleki gelisim programinin fen
ogretmenlerinin bilim merkezleri hakkindaki farkindaliklarini1 ve bilim merkezine
gezi diizenleme yollarin1 nasil etkiledigini ortaya koymaktir. Bu goriismeler
MGP’den 6nce ve sonra olmak iizere Oon goriisme ve son goriisme seklinde
diizenlenmis olup, tiim goriismeler ses kaydedici ile kayit altina alinmistir. Gozlem
ise, arastirmacinin  goziinden  Ogretmenlerin  bilim  merkezi  ziyaretini
gerceklestirmedeki stratejilerindeki degisikligi tespit amaciyla Ogretmenlerin
MGP’den o6nce ve sonra diizenledigi geziler sirasinda yapilmistir. Gozlemler
sirasinda arastirmaci katilimci olmayan disaridan gézlemci (nonparticipant) roliinii
benimsemistir. Ogretim planinin bir veri toplama araci olarak kullanilmasiin amaci,
goriismeler ve gozlemlerden elde edilen verileri ¢esitlemektir (triangulation). Baska
bir deyisle, arastirmaci, dgretmenlerin ziyaretleri hakkindaki goriisme sorularina
verdigi cevaplarin ve ziyaretleri sirasinda gozlemlenen eylemlerinin, Ogretim
planlarinda yazilanlarla eslesip eslesmedigini belirlemek icin 6gretim planlarini

kullanmustir.

2.3. Verilerin Analizi

Ogretmenlerin  bilim merkezi farkindahg ve ODTU Bilim Merkezi ziyareti
diizenlemedeki stratejileri ile ilgili toplanan verileri analiz etmek i¢in hem betimsel
hem de igerik analizi kullanilmistir. Daha spesifik olarak, ogretmenlerin bilim
merkezi farkindaligi, goriisme sorularina dayanarak takip eden cercevelerde
aciklayic1 (betimsel) bir sekilde sunulmustur: Ankara ve Tirkiye'deki bilim
merkezleri hakkinda farkindalik, bilim merkezi kaynaklar1 hakkinda farkindalik ve
bu kaynaklardan yararlanma hakkindaki farkindalik. Ayrica, 6gretmenlerin bilim
merkezi farkindaligi hakkindaki goriisleri ‘verilerden elde edilen kavramlara gore’
kodlanarak igerik analizine tabi tutulmustur. Benzer sekilde, dgretmenlerin ODTU
Bilim Merkezi ziyareti diizenlemedeki stratejileri, ilgili alanyazina dayanarak takip

eden gerceveler altinda agiklayict bir sekilde sunulmustur: gezi oncesi, sirasi ve
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sonrasi stratejileri. Bununla birlikte, 6gretmenlerin ODTU Bilim Merkezi ziyareti
diizenlemedeki stratejilerine iliskin veriler ‘Onceden tanimlanmis kavramlara gore’

kodlanarak icerik analizine tabi tutulmustur.

2.4. Calismanin Gegerligi ve Giivenirligi

Calismanin gecerligi ve gilivenirligini saglamak amaciyla verilerin inandiriciligi,
tutarlilig1 ve aktarilabilirligi agisindan ¢esitli yontemler kullanilmistir. Bu yontemler,

takip eden basliklar altinda sunulmustur.

2.4.1. Verilerin inandiricihig

Caligsmada elde edilen verilerin inandiriciligi ig¢in baz1 yontemler kullanilmistir. Bu
yontemler, cesitleme, akran degerlendirmesi (peer review) ve arastirmacinin
giivenirligi ve roliidiir (Merriam, 2009). Cesitleme yonteminde arastirmaci, farkli
yontemlerle (goriisme, gozlem ve 0gretim plani) elde edilen verileri birbirini teyit
etmek amaciyla kullanmistir. Akran degerlendirmesinde elde edilen bulgularin
giivenilir olup olmadiginin incelenmesi i¢in aragtirmaci, hem fizik egitiminde doktora
derecesine sahip bir meslektasindan hem de fen egitiminde bir uzmandan destek
almistir. Aragtirmacinin “egitimi, deneyimi, bir isi yapabilecegini gdsteren gecmis
tecriibeleri, statiisii ve kendisini takdimi” (Patton, 2002, s. 552) gibi ¢esitli faktorlerin
sunulmas1 da arastirmacilarin, dolayisiyla calismalarinin gilivenilirligini arttirdigi
bilinmektedir. Bu baglamda bu calismanin arastirmacisi olarak, ODTU Bilim
Merkezi'nde 2011-2019 yillar1 arasinda hem egitmen hem de arastirmaci olarak
calistim. Her y1l farkli sinif seviyelerinde bilim merkezini ziyarete gelen yaklasik bin
ogrenciye hizmet verdim. Ayrica, ODTU Bilim Merkezi’nin (6rnegin, TUBITAK,
H2020-MSCA-NIGHT) yiriittiigi bir¢gok arastirma projesinin tasarlanmasindan,
yazimina ve raporlanmasina kadar gesitli asamalarinda gorev aldim. Bu nedenle,
uygun tasarimin secilmesi, verilerin toplanmasi ve analiz edilmesi gibi ¢esitli
arastirma metodolojilerinde kendimi gelistirdim. Arastirmacinin rolii agisindan, (1)
aragtirmacinin gozlemsel roliinlin arastirilan ortamda ne o6l¢iide olacagma karar

verme (Patton, 2002; Merriam, 2009), (2) katilimcilarin gozlemleri ve ¢aligmanin
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amac1 hakkinda ne 6lgiide bilgilendirilecegine karar verme (Patton, 2002) ve (3)
arastirmacinin katilimecilar ve ¢alisma ortaminda harcadigi zaman miktar1 (Patton,
2002) gibi degiskenlerle ¢alismanin inandiricili@i i¢in detay sunulmalidir. Bu
baglamda, gozlemler sirasinda arastirmact katilimci olmayan disaridan gozlemci
(nonparticipant) rollinii benimsemistir. Caligmanin baslangicinda katilimecilara
gonilli katilim formu imzalatilarak, calismanin amaci, katilimcilardan beklentiler ve
verilerin gizliligi gibi konular hakkinda bilgi verilmistir. Ayrica, verilerin
gecerliliginin daha yiiksek olmasinda etkili olan katilimer ve arastirmaci arasindaki
etkilesim, telefon goriismeleri, okul ziyaretleri ve mesleki gelisim programinda

birlikte gegirilen zaman ile saglanmustir.

2.4.2. Verilerin tutarlihig1

Nicel arastirmalardaki bulgularin tekrar edilebilirligi, nitel arastirmalarda miimkiin
degildir, ¢iinkii insan davranislar1 asla duragan degildir (Merriam, 2009). Veri
kaynaklarinin tutarliligi ve degerlendiriciler (puanlayicilar) arasi giivenilirlik olmak
tizere tutarliligi saglamanin iki yolu vardir. Bu caligmada, 6gretim planlari,
goriismeler ve gozlemler dahil olmak {izere cesitli veri kaynaklar1 kullanilmis ve tim
bu veri kaynaklar1 igsel olarak birbirleriyle tutarhidir. Ayrica, 6gretmenlerin bilim
merkezleri hakkindaki farkindaliklar1 ve bilim merkezi ziyaretini diizenleme
stratejileri ile ilgili elde edilen kodlar nitel arastirmada, egitim alaninda ve bilim
merkezleri ile buralara yapilan ziyaretler alaninda uzman bir kisi tarafindan kontrol
edilmistir. Degerlendiriciler arasi giivenilirlik, Miles ve Huberman (1994) tarafindan
onerilen formiil kullanilarak, 6gretmenlerin bilim merkezleri farkindalig: i¢in %89,
bilim merkezine gezi diizenlemedeki stratejileri igin %97 olarak hesaplanmustir.
Ogretmenlerin bilim merkezi ziyaretine iliskin dgretim planlamasim etkileyen MGP
ozelliklerine iliskin goriisleri ile ilgili elde edilen kodlar nitel arastirma ve egitim
alaninda uzman olan iki farkli aragstirmaci tarafindan kontrol edilmistir. Bu kodlarin
puanlayicilar arasi giivenilirlik hesabi i¢in Kappa analizi yapilmistir. Buna gore, tim
puanlayicilarda ortalama Kappa degeri (p <.0005 anlamliligi ile) .88 olarak

bulunmustur.
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2.4.3. Verilerin aktarilabilirligi

Bir caligmanin aktarilabilirligi, sonuglarin diger durumlara genellestirilmesi ile
ilgilidir (Merriam, 2009). Arastirmanin aktarilabilirligini saglamak icin bir
arastirmact ayrintili betimleme yapmalidir. Bu nedenle, arastirmaci arastirmanin
gectigi ortamlari, mesleki gelisim programini, katilimecilar1 ve bulgular1 (yer yer
ayrintili alintilar ile) detayli olarak tanimlamistir. Ayrica, bu calisma Ankara’da
yasayan Ve arastirmanin amacina yonelik se¢ilen fen bilimleri 6gretmenlerini
incelemektedir. Bu agidan da, bu g¢alismanin aktarilabilirliginin sinirli oldugu
sOylenebilir. Bu ¢alismanin genellestirilebilirligi, 6zellikleri ve ge¢misleri mevcut
calismanin 6rneklemine benzeyen fen 6gretmenleri icin kabul edilebilir olacaktir.
Ayrica, 6gretmenlerin gézlemleri ve bilim merkezi gezi organizasyonu belirli bir
ortamda (ODTU Bilim Merkezi) gerceklesmistir. Bu nedenle, diger bilim

merkezlerine genellenebilirlik sinirl olabilir.

2.5. Calismanin Smmirhhiklar:

e Bu calismada, fen bilimleri 6gretmenlerinin 4., 5., ve 6. siif 6grencileri ile
diizenledigi simif gezisi deneyimleri incelenmistir. Bu nedenle, ¢alismanin
bulgular1 diger sinif 6gretmenleri i¢in gegerli olmayabilir.

e Simf gezisi deneyimi yalnizca belirli bir bilim merkezinde (ODTU Bilim
Merkezi) gergeklestiginden, calismanin bulgular1 benzer ortamlar i¢in gegerli
olabilir.

e Ogretmenlerin gezi oOncesi ve sonrast gerceklestirdigi etkinlikler
gozlemlenmemistir. Bu nedenle, O6gretmenlerin gezi Oncesi ve sonrasi
stratejileri ile ilgili veriler goriismelerde 6gretmenlerden elde edilen cevaplara
dayanarak raporlanmstir.

e Bilim merkezine diizenlenen ikinci gezi sirasindaki 6gretmenlerin davranist,
sadece mesleki gelisim programindaki deneyimlerden degil, ODTU Bilim
Merkezi’'ne ilk ziyaret sirasinda edinilen deneyimlerden de etkilenmis

olabilir.
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2.6. Mesleki Gelisim Program

Bu calismadaki mesleki gelisim programi 11-13 Mart 2016 tarihlerinde Gazi

Universitesi Egitim Fakiiltesi’nde gergeklestirilmistir. Onalt1 oturum ve toplam

otuzalti saatten olusan mesleki gelisim programinda ODTU ve Feza Giirsey Bilim

Merkezlerine, Ankara Universitesi Kreiken Rasathanesine geziler diizenlenmistir.

Programa, Tirkiye’nin farkli illerindeki bilim merkezlerinden toplam 13 bilim

merkezi egitmeni ile farkli okullardan ve branslardan (Fen, Fizik, Kimya, Biyoloji)

toplam 25 ogretmen katilmistir. Katilicimlar, goniilliliikk esasina ve bazi kriterlere

(6rnegin, daha once MEB ve(ya) TUBITAK tarafindan diizenlenen etkinliklere

katilma durumuna) gore se¢ilmistir. Programin igerigi ile ilgili detaylar Tablo J.’de

Ozet olarak sunulmustur.

Tablo J.

Mesleki Gelisim Programi Igerik Ozeti

Oturumlar lcerik

1. Oturum o

2. Oturum .

3. Oturum .

4., Oturum .

BILMER Projesi ve MGP tanitimi
Bilim merkezi egitmenlerinin bilim merkezlerini etkilesimli tanitimla
sunmalari

“Bilim-Toplum Iletisimi ve Bilim Egitiminde Bilim Merkezlerinin
Onemi” konulu etkilesimli uzman sunumu

“Ses Konusu Ogretim Dizini” video gdsterimi — Bilim merkezlerinin
okul miifredatlarina alternatif degil, tamamlayic1i ortamlar olarak
kullanilabilecegini gdstermek

“Yergekimine Meydan Okumak” Etkinligi — Sorgulamaya dayali
Ogretim stratejilerinin bir bilim gosterisine nasil uygulanacagin
gostermek

“Soguk, Daha Soguk” Etkinligi — Bir bilim gosterisinin Tahmin Et-
Gozle-Agikla (TGA) teknigi kullanilarak nasil sunulabilecegini
gostermek

“Daphnia Kalbi” Etkinligi — Bilim merkezi ziyaretine entegre bir
etkinligin nasil verimli bir sekilde yiiriitiilecegini gostermek

“Zebra Balig1” Sergisi — Bilimsel ¢aligmalarin anlasilir ve basit bir dilde
nasil sunulacagini gostermek

“Sihirli Kutu” Etkinligi — Bilimin dogasina hizmet eden ve bilim
merkezlerindeki sergi diizeneklerinin masa iistii bir versiyonunu sunmak
“Plastinasyon” konulu uzman sunumu — Hem okullarda hem de bilim
merkezlerinde egitim materyali olarak kullanilabilecek yeni
teknolojiler/uygulamalar tanitmak
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Tablo J. (devami) . )
Mesleki Gelisim Programi I¢cerik Ozeti

Oturumlar Icerik
5. Oturum e “Allah Raydan Cikarmasm” Etkinligi — Bilim merkezi sergi
diizeneklerinden yararlanarak TGA teknigi ile nasil bir ders yapilacagim
gostermek
6. Oturum e “Bakmak Gormek Degildir” Etkinligi — Bilimin dogasini vurgulamak
e “Stvi Azotla Dondurma” Etkinligi — Hem ogretmenlerin hem de
egitmenlerin bilim gosterilerinin vazgecilmez bir pargasi olan ‘sivi azot’
konusunda farkindaliklarini artirmak
7.ve8. e ODTU Bilim Merkezi Gezisi;
Oturum o Kesif igin serbest zaman
o “Tirmanan Koni” Gosterimi — Bir sergi diizenegini 6grencilere nasil
daha iyi aciklayabilecegimizi gostermek
o “Magdeburg Kiireleri Ogretim Dizini” Gosterimi — Bilim merkezi
ziyaretinin ~ okul  miifredatina  tamamlayici  olarak  nasil
kullanilabilecegini gostermek
o Bir dizi Kimya etkinlikleri - Magnesium flasi, Hydrojen Balonu
Patlatma, sabun Yapimi, Limon Pili vb.
o “Goremedigimiz Canavarlar” Etkinligi — Bilim merkezlerinde ve
okullarda yapilabilecek bir biyoloji etkinligi tanitimi
9. Oturum e “Basarili Bir Sinif Gezisi” konulu etkilesimli uzman sunumu
10. Oturum e “Bilim Merkezlerinde Ogrenme ile ilgili Ders Planlar1 Gelistirme”
Etkinligi
11. ve 12. e “Ankara Universitesi Kreiken Rasathanesi” Gezisi — Tiirkiye’deki ve
Oturum Diinyadaki gézlemevleri ve teleskoplar, astronomi etkinlikleri hakkinda
bilgi edinmek
13. ve 14. e Feza Gursey Bilim Merkezi Gezisi
Oturum o Kesif igin serbest zaman
o “Durgun Elektrik (Van De Graaff Jeneratorii)” Gosterimi
o Feza Giirsey Bilim Merkezindeki gezi siiregleri hakkinda tanitici
sunum
o “Balik Pullarindaki Sirlar” Etkinligi - Bilim merkezi ziyaretine entegre
bir etkinligin nasil verimli bir sekilde yiiriitiilecegini gostermek
o “Iddiaya Giren Var m?” Etkinligi — Bilim merkezi gezisinden &nce
veya sonar kullanilabilecek bir sinif i¢i etkinlik 6rnegi vermek
o “Dondiirmek Gergekten Kolay mu?” Etkinligi - Bilim merkezi
gezisinden dnce veya sonar kullanilabilecek bir sinif i¢i etkinlik 6rnegi
vermek
15. Oturum e “Fillerin Dis Macunu” Demonstration — Bir bilim gosterisinin nasil
yapilmasi gerektigini gostermek
16. Oturum e MGP genel degerlendirme ve tesekkiir belgelerinin takdimi
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3. Bulgular ve Tartisma

Aragtirmanin sonuglari, mesleki gelisim programinda (1) bilim merkezlerinin hem
egitmenlerin sunumlari, hem de bazi bilim merkezlerine diizenlenen gezi yoluyla
tanitilmasinin, (2) bilim merkezi egitmenleri ile iletisimin saglanmasinin ve (3) bazi
sergi diizeneklerinin masa {istii versiyonlarinin sunulmasinin 6gretmenlerin bilim
merkezleri ve kaynaklar1 hakkindaki farkindaliklarina katkida bulundugunu ortaya
koymustur. Bu arada, egitmen sunumlarimin 6gretmenlerin arkasina yaslanip
dinledigi siradan bir “powerpoint” sunumu olmayip, 6gretmenlerin bilim merkezleri
ve kaynaklari hakkinda egitmenlere sorular sordugu, birbirleri ve egitmenlerle
tartistig aktif katilimli ve etkilesimli sunumlardi. Ayrica, Fallik, Rosenfeld ve Eylon
(2013) tarafindan Onerildigi gibi mesleki gelisim programi boyunca 6gretmenler ve
egitmenler arasinda etkilesim ve isbirligi saglayan altyapilarin olusturulmasi da
Ogretmenlerin bilim merkezleri hakkinda bilgi edinmelerine katkida bulunmus
olabilir. Ote yandan, sonuglar Ogretmenlerin Ankara'daki bilim merkezleri
hakkindaki farkindaligi konusunda “bilim merkezi gezileri” ve “egitmenler ile
iletisimin saglanmasi”nin 6n plana ¢iktigini; 6gretmenlerin Tirkiye'deki (Ankara
hari¢) bilim merkezleri hakkindaki farkindalig1 konusunda ise egitmen sunumlarinin
on plana ¢iktigmi gostermistir. Bu bulgu dikkate alindiginda, Ogretmenlerin
ulagilabilir uzakliktaki bilim merkezleri hakkinda bilgi edinmek i¢in gezileri tercih
ediyor olabilecekleri sdylenebilir. Nitekim, Melber’in (2007, s.40) de dedigi gibi:
“bilinmeyen bir ornekle ilgili nasil bilimsel notlarin alinacagina iliskin 6gretim
herhangi bir ortamda (miize veya okul) yapilabilirken, sergi diizeneklerinin etkin
kullanimina, c¢alisan bir kiirator laboratuvar ziyaretine, yerel bir miizeden 6diing
aliman nesnelerin sergilenmesine yonelik 0gretim yapilamaz”. Bu nedenle, eger
ogretmenlerin  bilim merkezleri ve kaynaklart hakkindaki farkindaliklarinin
arttirilmasi isteniyorsa, mesleki gelisim programlarinda bilim merkezi gezileri
diizenlenmelidir. Eger bilim merkezleri ulasilabilir uzaklikta degilse, en azindan
ogretmenler ve bilim merkezlerinin egitmenleri mesleki gelisim programlarinda bir

araya getirilmelidir.
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Mesleki gelisim programindan once Ogretmenlerin bilim merkezi kaynaklari
hakkindaki farkindaliklar1 incelendiginde, sergi diizeneklerini, egitmenleri ve
gokevlerini (planetarium) bilim merkezi kaynaklar1 olarak gordikleri tespit
edilmistir. Ote yandan, mesleki gelisim programinda egitmenlerin sunumu ve
Ankara’daki taninmis bilim merkezlerine (ODTU ve Feza Giirsey Bilim Merkezleri)
diizenlenen geziler aracilifiyla, 6gretmenlerin MGP sonrasi bilim merkezi kaynaklari
hakkinda daha genislemis bir bilgi yelpazesine sahip oldugu gorilmiistiir. Bu
bulgular, etkinliklerin tanitimi, tipik bir gezi ve rehberli [egitmenli] turlar igeren
miize/bilim merkezi atdlyelerine katilimin bir sonucu olarak dgretmenlerin bilim
merkezleri hakkindaki farkindaligmnin arttigini  bulan Ogbomo’nun (2010)
sonuclarint destekler niteliktedir. Bununla birlikte, 6gretmenlerin bilim merkezi
kaynaklar1 ve bunlarin egitsel amagli kullanimi1 hakkindaki farkindaligi konusunda
“egitmen sunum”larinin 6n plana ¢iktigi gorilmiistiir. Bu sonu¢ dogrultusunda,
ogretmenlerin bu konular hakkinda bilim merkezi egitmenlerinden bilgi almay1 tercih
ettigi sOylenebilir. Nitekim, bilim merkezi egitmenleri, 6gretmen ve 6grenci gibi
ziyaretgiler tarafindan bilim merkezlerindeki en bilgili kisi olarak kabul edilmektedir
(Gomes da Costa, 2005; Rodari ve Xanthoudaki, 2005). Bu nedenle, bir mesleki
gelisim programi hazirlanirken 6gretmen ve egitmenleri bir araya getirmenin faydali

olacagi soylenebilir.

Ogretmenlerin bilim merkezleri ve kaynaklar1 hakkindaki farkindaliklarmni etkileyen
faktor olarak egitmen sunumlarinin bu kadar 6n plana ¢ikmasinin bir baska nedeni
aragtirmanin ve gorlisme sorularinin yapisi olabilir. Diger bir deyisle, arastirmanin ve
goriisme sorularinin yapisinin 6gretmenlerin bilim merkezleri ve kaynaklar1 hakkinda
ne ve ne kadar bildiklerini 6lgmeye yonelik olmasidir. Ornegin; “Tiirkiye’deki bilim
merkezleri hakkinda bir fikriniz var m1? ... Bilim Merkezi ile ilgili neler
sOyleyebilirsiniz? Bilim merkezi kaynaklar1 hakkinda bir fikriniz var m1? Varsa,
neler?” gibi. Ogretmenler bir bilim merkezi hakkindaki bilgiye, bilim merkezini
ziyaret ederek, internet sitesini inceleyerek, bilim merkezi egitmeninden ya da bilim
merkezini iyi bilen birinden bilgi alarak ulasabilir. Ama yine de, bir bilim merkezinde
calisan bilgili kisilerden (egitmenlerden) bilgi almanin, 6gretmenlerin bu konu

hakkindaki farkindaligini artirmada ekstra bir motivasyon kaynagi olabilecegi iddia
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edilebilir. Eger 6gretmenler bilim merkezleri ve kaynaklari hakkinda egitmenler
tarafindan degil de mesleki gelisim programi ekibindeki uzmanlar tarafindan
bilgilendirilmis olsalardi, bu konulardaki farkindaliklarinda ayni kazanimlar elde
edilemeyebilirdi. Bagka bir deyisle, bilim merkezinde ¢alisan ve bilgili kisiler olarak
goriilen egitmenlerden bilgi almak Ogretmenlere, motivasyon ve dgrenmelerinde
onemli rol oynayan olumlu duygular (6rnegin, ilgi duymak, keyif almak) saglamis
olabilir (Fallik ve dig., 2013; Pintrich ve Schunk, 2002). Benzer sekilde, Pintrich ve
Schunk (2002) ilging sunumlarin, gérevlerin ve metinlerin kullaniminin kisilerde
“durumsal ilginin (situational interest)” olugsmasina ve artmasina neden olabilecegini
ileri siirmiistiir. Bu ¢aligmada ise, Ankara’daki taninmis bilim merkezlerine yapilan
geziler ile ger¢ek deneyimler ve egitmenlerin etkilesimli sunumlari, 6gretmenlerde
durumsal ilgi yaratma ve(ya) durumsal ilginin artmasina, dolayisiyla da onlarin bilim
merkezleri ve kaynaklar1 hakkindaki farkindaliklarinin artmasina neden olmus
olabilir. Bu nedenle, 6gretmenlerin bu konulardaki farkindaliklarinin artirilmasinda,
mesleki gelisim programlarinda bilim merkezi gezilerinin diizenlenmesinin ve

egitmen sunumlarinin 6nemli ve gerekli oldugunu gostermektedir.

Bu ¢alismanin bir diger 6nemli bulgusu ise, 6gretmenlerin bilim merkezi ziyaretini
gerceklestirirken kullandiklar stratejilerinin mesleki gelisim programina katildiktan
sonra genis bir sekilde cesitlenmesidir. Ornegin, mesleki gelisim programindan énce,
biitin Ogretmenler tarafindan raporlanan ortak gezi-Oncesi-stratejileri: “mekan
asinalig (site familiarization)” ve “yapilacak genel seyler (general things to do)”di.
Ogretmenlerin en ¢ok bu iki stratejiyi tercih etmelerinin nedenleri hakkinda iki
varsayimda bulunabiliriz: 1. O6gretmenler alanyazinda belirtildigi gibi, simif
caligmalarini bilim merkezi ziyaretleri ile nasil destekleyecegini bilmiyor olabilirler
(Behrendt ve Franklin, 2014; Kisiel, 2006), 2. Kisiel’in (2003a) ¢alismasindan farkli
olarak, dgretmenler bilim merkezi ziyaretini sinif ¢alismalarinin bir parcasi olarak
gdrmiiyor olabilir. Ote yandan, daha 6nce de biitiin gretmenler tarafindan raporlanan
“mekan asinali1” ve “yapilacak genel seyler” stratejilerine ek olarak 6gretmenlerin
mesleki gelisim programindan sonraki ortak gezi-6ncesi-Stratejileri: “Ogretim plani
hazirlama (instructional planning)”, “igerik asinalig1 (content familiarization)” ve

“prosediir asinalig1 (procedure familiarization)”dir. Bu bulgular, ilk varsayimin
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gecerliligini gostermektedir. Yani, mesleki gelisim programindan dnce, 6gretmenler
bilim merkezi ziyaretlerini sinif ¢caligmalari ile nasil entegre edeceklerini bilmiyor
olabilir. Nitekim, Ogretmen A’nin goriisme sorularma verdigi yanitlardan biri bu
varsayimi dogrular niteliktedir: “/ODTU Bilim Merkezi'ne 6grencileriyle ilk ziyareti
hakkinda] ...hi¢ birsey bilmiyordum: ‘Ogrencilere nasil davranmalyim?’, ‘Hangi
noktalarda yer almalyim?’, ‘Ogrencilerim ne gorecek?’, ‘Etkinlikler 6grencilerin
seviyesi ve konumuz icin uygun mu? ... . Ogretmenlerin ikinci gezilerinde farkl gezi-
Oncesi-stratejilerinden yararlanmalarina mesleki gelisim programina katilmalar
neden olmus olabilir. Bagka bir deyisle, (1) “mifredat baglantisi (curriculum
connection)”, (2) “masa ustii sergi diizenekleri (tabletop exhibits)” ve (3) “iletisime
vurgu (emphasis on communication) —bilim merkezi ziyaretinden dnce veya ziyaretin
planlanmasi sirasinda egitmenlerde iletisime gecilmesine 6zellikle dikkat ¢ekilmesi-
” gibi MGP’nin bazi 6zelliklerinin O6gretmenlerin sirasiyla “igerik asinaligl” ve
“prosediir asinalig1”  stratejilerinde  etkili oldugu  goriilmiistir. Ornegin,
Ogretmenlerden biri gezi Oncesi dersinde el-goz-beyin koordinasyon sergi
diizeneginin masatistili versiyonunu kullanmigstir. Mesleki gelisim programinda masa
istii versiyonlarin fen derslerini bilim merkezi ziyaretleri ile iliskilendirmede
kullanilabilecegi cesitli etkinliklerle anlatilmisti. Benzer sekilde, 6gretmenler ikinci
gezilerinde neler olacagini 6grenmek i¢in gezi 6ncesinde bilim merkezi ile iletisim

kurmuslardir.

Mesleki gelisim programindan Once Ogretmenler gezi-sirasi-Stratejileri olarak
“yapilandirilmamis 6grenci katilim (unstructured student engagement)” ve “etkinlik
dokiimantasyonu (event documentation)” stratejilerini yaygin olarakbelirtmislerdir..
Ote yandan, daha Once de biitiin Ogretmenler tarafindan raporlanan
“yapilandirilmamis 6grenci katilim” ve “etkinlik dokiimantasyonu” stratejilerine ek
olarak Ogretmenlerin mesleki gelisim programindan sonraki ortak gezi-sirasi-
stratejileri: “yapilandirilmig 6grenci katilim (structured student engament)” ve
“Ogretim planina uygun hareket etme (following instructional plan)”dir. MGP’den
once ve sonra ‘“etkinlik dokiimantasyonu” stratejisinin kullanilmas1 diger
caligmalarda oldugu gibi (Kisiel, 2003a; Sentiirk, 2015) Ogretmenlerin ziyaret

deneyimlerini belgelemek i¢in fotograf ve video ¢ektigi informal ortamlara yapilan
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ziyaretlere 0Ozgii 0Ozel bir strateji olarak disiiniilebilir. Diger yandan,
“yapilandirilmamis 6grenci katilim” strateji tiirlerindeki degisimlerle ilgili olarak,
MGP’nin etkisinden dogrudan s6z etmek zor olacaktir. Ciinkii yapilandirilmamais
stratejiler, Kisiel’in (2003a) de iddia ettigi gibi, kendiliginden, kosullara bagli olarak
gelisen, ziyaret oncesinde belirli hazirliklara daha az bagimli olan stratejilerdir. Bu
calismada, Ogretmenlerin “yapilandirilmamis 68renci katilim” strateji tiirlerindeki
degisimler, Ogrencilerin smif diizeyleri, serbest zamanda &grencilerin
gruplandirilmasi, 6gretmenlerin belirli durumlara yaklasimi gibi ¢esitli nedenlerden
kaynaklanmis olabilir. Ayrica, dgretmenlerin ilk gezilerinden farkli olarak, ikinci
gezilerinde bazi “yapilandirilmis 6grenci katilim” stratejilerini (6rnegin, 6grencilerin
onceden belirlenmis sunumlara katilmalar, elektrikle ilgili sergi diizenekleri
hakkinda notlar almalarimin saglanmasi) kullanmalarinda mesleki gelisim
programinin etkileri olabilir. SOyleki, mesleki gelisim programinda (1) 6gretmenlere
bilim merkezi gibi informal 6grenme ortamlarinda kullanilacak etkili stratejiler
hakkinda genel bilgilendirme yapilmasi (Chin, 2004), (2) 6gretmenlerin hem okul
hem de bilim merkezini karakterize eden etkinliklere maruz birakilarak yenilik
alanlarinin (novelty space) azaltilmasi gibi ¢esitli faktorler onlarin yapilandirilmis
stratejiler kullanmalarinda etkili olmus olabilir. Ayrica, 6gretmenlerin 6grencileri ile
bilim merkezini ilk ziyaretlerinde elde ettigi deneyimleri de goz ardi etmemek
gerekir. Kisiel (2003a, s.210) tarafindan iddia edildigi gibi: “her 6gretmen sinif
gezisini sekillendiren farkli kosullardan [6rnegin, kisisel deneyimler, beklentiler]
gelir’. Nitekim, Ogretmen C’nin gériisme sorularina verdigi yamitlardan biri bu
duruma 6rnek olarak gosterilebilir: “Ilk gezimiz sirasinda birseylerin eksik oldugunu
hissettim... Ogrencilerim etrafta basibos dolasti...Ogrencilerimi kontrol edemedim...
Ancak mesleki gelisim programi boyunca eksikliklerimi sorgulama ve onlarin
tistesinden nasil gelebilecegime dair 6grenme firsatim oldu. Yapilacak ilk sey iyi bir
plan hazirlamakt...”. Dolayisiyla, 6gretmenler sinif gezilerinde kullabilecekleri
stratejiler hakkinda bilgilendirilirse veya sinif gezisi deneyimlerine maruz birakilirsa,
bu yasantilarini bir sonraki gezilerinde yansitmalarinin daha olast oldugu iddia
edilebilir.
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Ogretmenlerin gezi-sonrasi-stratejileri olarak mesleki gelisim programindan énce ve
sonra “gdzden gecirme ve tartisma (review and discussion)” stratejisini kullandigi
tespit edilmistir. Aslinda, “yapilandirilmamis tamamlama (unstructured wrap-up)”
olarak da goriilen (Kisiel, 2003a, s.187) bu strateji, Ogretmenler tarafindan
dgrencilerin gezi deneyimlerini gzden gegirmenin kolay yolu gériiliiyor olabilir. Ote
yandan, ODTU Bilim Merkezi ne yapilan ikinci ziyaretten sonra “gdzden gegirme ve
tartisma” stratejisine ek olarak 6gretmenlerin elektrik test devrelerinin kullanilmasi
[“diger gezi-sonrasi etkinlikler (other post-visit activities)” olarak kodlanmis],
yazma-¢izme veya Ogrenci calismalarindan pano yapilmasi [“belgeleme
(documentation)” olarak kodlanmis] gibi ilave stratejilerde kullandigi bulunmustur.
Ogretmenlerin  mesleki gelisim programma katilmasi, onlarin  gezi-sonrasi
stratejilerini bu yonde genisletmelerini saglamis olabilir. Diger bir deyisle, mesleki
gelisim programinda ogretmenlere Bildiklerim-Merak ettiklerim-Ogrendiklerim
(BMO) g¢izelgesini tamamlama, sergi diizeneklerinin masa {istii versiyonlarmdan

yararlanma, kompozisyon yazma gibi ¢esitli gezi-sonrasi stratejileri onerilmisti.

Sonu¢ olarak, bu oOgretmenlerin mezuniyetine kadar gerek informal ortamlar
tarafindan, gerekse {iniversiteler tarafindan verilen informal 6grenme ortamlarina
yonelik bir egitimin olmamasi, &gretmenlerin ODTU Bilim Merkezi’ne ilk
ziyaretlerinde daha genel ve yapilandirilmamis stratejiler kullanmamalariin nedeni
olabilir. Nitekim, birka¢ iiniversitede (8rnegin, Gazi Uni. ve Hacettepe Uni.) bu
konudaki dersler yakin zamanda sunulmaya baslandi. Benzer sekilde, Tal ve
arkadaglar1 (2005) da, 6gretmenlerin gezi planindaki katilimer olmayan rollerinin
sebebi olarak miizeler tarafindan sunulan mesleki gelisim programlarini isaret
etmektedir. Cilinkli, bu programlar Ogretmenlerin basarili bir gezinin nasil
yapilacagina dair 6gretmen pedagojilerine degil, miizeler ve kaynaklar1 hakkinda
bilgilendirmeye odaklanmaktadir (Tal ve dig., 2005). Bununla birlikte, bu ¢aligmada
ogretmenlerin bilim merkezi ziyaretini gerceklestirirken kullandiklar: stratejilerinin
mesleki gelisim programina katildiktan sonra genis bir sekilde cesitlendigi tespit
edilmistir. Bu gelismenin sebebi, 6gretmenleri (1) sadece bilim merkezleri ve
kaynaklar1 hakkinda bilgilendiren gezileri igeren degil, ayn1 zamanda (2) okul ve

bilim merkezi arasindaki boslugu doldurmaya ydnelik basarili bir gezinin nasil
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gerceklestirilecegine iliskin 6gretmenlerin ve egitmenlerin pedagojilerine odaklanan
etkinlikleri igeren (Fallik ve dig. 2013) mesleki gelisim programi oldugu iddia
edilebilir. Sonug olarak, bunlarin tiimii 6gretmenlerin niyetlerini eyleme doniistiirme
siireci olan tanimlanan iradelerinin [“volition”] (Pintrich ve Schunk, 2002, s.21)
tizerinde olumlu bir etki yaratmig olabilir. Ayrica, bu ¢alismadaki mesleki gelisim
programina katilan tiim O&gretmenlerin bu stratejileri kullanacaklarini  veya
stratejilerini bu yonlerde degistireceklerini sdylemek dogru olmayacaktir. Mevcut
calismada bile, 68retmenlerin stratejilerindeki degisimler ayn1 konuya ve ayn1 bilim
merkezine iligkin geziyi ger¢eklestirmelerine ragmen birbirlerinden farkliydi. Bunun
nedeni, 6grencilerin sinif seviyesindeki farklilik, okul tiirii, 6gretmenlik deneyimleri
gibi cesitli sebepler olabilir. Nihayetinde, 6gretmenler sinif gezilerinde 6grencileri

i¢in kilit kararlar1 veren kisilerdir (Kisiel, 2003a; Sentiirk, 2015).

Bu c¢aligmadaki diger ©onemli bir bulgu ise, mesleki gelisim programinin
ogretmenlerin bilim merkezi ziyareti ile ilgili 6gretim planlamasini etkileyen,
miifredat baglantisi, fikir aligverisi, 6gretim plani, 6gretim teknikleri ve yontemleri,
masa Usti sergiler ve iletisime vurgu gibi yedi farkli 6zelligidir. Bununla birlikte,
“ogretim plan1” ve “iletisime vurgu” tiim 6gretmenler tarafindan ortak olarak rapor
edilenlerdir. Bu sonuglar, sinirli sayidaki ge¢mis arastirmalarin bulgulariyla bir
sekilde tutarlidir. Ornegin, miize odakli mesleki gelisim programmin sonunda Chin
(2004) ogretmenlerin meslektaslarindan geri bildirim almalarinin ve diger gruplar
tarafindan gelistirilen 6gretim planlarin1 gézden gecirmelerinin onlarin kendi 6gretim
planlarm1 iyilestirmede etkili oldugunu ileri sirmistir. Bu ¢alismadaki
ogretmenlerden biri tarafindan da benzer bir bulgu bildirilmistir: “ornek bir ogretim
planint detaylica inceledikten sonra, egitmenlerle birlikte grup olarak bir bilim
merkezi gezisine yonelik kendi 6gretim planimizi gelistirdik. Ardindan, her grup
kendi planint sunarak diger gruplardan geri bildirim aldi”, “kendi 6gretim planimi
gelistirirken MGP de ogrendiklerimden ve 6rnek ogretim planinindan yararlandim”.
Chin’in (2004) c¢alismasindan farkli olarak, bu calismadaki Ogretmenlerin tiimii
ODTU Bilim Merkezi’ne ikinci ziyaretlerine iliskin 6gretim planlarina ilham kaynag
olarak MGP’de sunulan drnek Ogretim planindan bahsetmistir. Bu sonug, bilim

merkezleri ile ilgili mesleki gelisim programlarinda 6rnek O6gretim planlarinin
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sunulmasimin 6nemini ve gerekliligini gdstermistir. Bunun diginda, Ogbomo’nun
(2010) calismasindaki 6gretmenler miize/bilim merkezi atdlye calismalarini okul
miifredatlarina uygun materyal ve kaynak sagladiklar1 i¢in yararli bulmuslardir.
Nitekim, Ogbomo (2010) bu durumun o6gretmenleri programdan 6grendiklerini
uygulamaya tesvik edecegini iddia etmistir. Ogbomo’nun (2010) iddiasina paralel
olarak, iki 6gretmen MGP’nin “miifredat baglantis1” 6zelliginin, bilim merkezi
ziyaretleriyle ilgili 6gretim planlarinda etkili oldugunu belirtmislerdir. Buradan
hareketle, “miifredat baglantisi’nin mesleki gelisim programlarinda 6nemli ve
gerekli bir 6zellik oldugu sdylenebilir. Unutulmamalidir ki, bu calismada sadece {i¢
fen bilimleri 6gretmeninin bilim merkezi gezileriyle ilgili 6gretim planlarini etkileyen
MGP ozelliklerine dair goriisleri sunulmustur. Daha fazla 6gretmenle c¢alisilsaydi
ve(ya) farkli gecmise veya farkli disiplinlerden 6gretmenlerle calisilsaydi, mesleki

gelisim programinin diger farkli 6zellikleri tespit edilebilirdi.

4. Oneriler

Bu calismadan elde edilen sonuglarin ve yukarida tartisilan noktalarin 1s1g8inda, fen
Ogretmen egitimcilerine, hizmet 6ncesi ve hizmet i¢i egitimine, bilim merkezleri ve
benzeri informal ortamlara, mesleki gelisim programi gelistiricilerine ve Milli Egitim
Bakanligi’na (MEB) bazi 6nerilerde bulunulmustur. Daha agik ifade etmek gerekirse,
bu calisma, fen 6gretmenlerinin bilim merkezleri hakkindaki farkindaligini mesleki
gelisim programina katilarak gelistirdigini gostererek ilgili alanyazina katkida
bulunmustur. Arastirmanin sonuglari, mesleki gelisim programinda (1) bilim
merkezlerinin hem egitmenlerin sunumlari, hem de bazi bilim merkezlerine
diizenlenen gezi yoluyla tanitilmasinin, (2) bilim merkezi egitmenleri ile iletisimin
saglanmasmin ve (3) baz1 sergi diizeneklerinin masa istii versiyonlarinin
sunulmasinin ~ dgretmenlerin  bilim  merkezleri ve kaynaklart hakkindaki
farkindaliklarina katkida bulundugunu ortaya koymustur. Diger bir deyisle, bu
aragtirma hem Ogretmen adaylarinin hem de ogretmenlerin bilim merkezleri
farkindaligin1 artirmada gergek deneyimlerin 6nemli oldugunu gostermistir. Bu da,
okul dis1 ortamlarla ilgili mesleki gelisim programlariin bir seminer odasinda veya

dersliklerde degil de, informal ortamlarda (6rnegin, bilim merkezleri, bilim miizeleri,
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hayvanat bahgeleri vb.) yapilmasi fikrine yol agmistir. Bu baglamda, fen 6gretmen
egitimcileri bilim merkezleri ve kaynaklarindan 6gretmen adaylarin1 haberdar etmek
icin derslerinde bu merkezleri kullanabilir veya buralara gergek geziler
diizenleyebilir. Alternatif olarak, 6gretmen egitimcileri, yalnizca bilim merkezlerine
degil diger informal 6grenme ortamlarina da gezi diizenleyerek 6gretmen adaylarinin
bu ortamlar hakkindaki farkindaliklarini da artirabilir. Benzer sekilde, hizmet ici
O0gretmen egitimi olarak mesleki gelisim programi gelistiricileri de d6gretmenlerin
bilim merkezleri hakkindaki farkindaliklarin1 artirmak i¢in programlarinda gercek
bilim merkezi gezileri diizenlemeyi géz 6niinde bulundurabilirler. Daha ag¢ik ifade
etmek gerekirse, 6gretmenlerin ¢alistigi il/ilgede informal 6grenme ortami olmasa
bile, mesleki gelisim programlari bu ortamlara yonelik gezileri icermelidir. Bu geziler
stirasinda, 6gretmenler informal ortamlarin sahip oldugu “sanal tur” gibi farkl 6zellik
ve kaynaklar hakkinda detayli bilgiye wulasabilirler. Boylece, Ogretmenler
Ogrencilerini bu gibi ortamlara gotiiremeseler bile, kendi derslerinde bu sanal turdan
faydalanabilirler. Eger programda gergek ziyaretlerin yapilmasi miimkiin degilse,
bilim merkezlerinden/benzer ortamlardan egitmenler ve oOgretmenler bir araya
getirilerek, 6gretmenlerin bilim merkezleri ve kaynaklar1 hakkindaki farkindaligini
artirmaya katkida bulunulabilir. Bu sayede, hem 0Ogretmen adaylar1 hem de
ogretmenler 0grencilerin gezilerden kazanimim iist seviyeye ¢ikarmak i¢in bilim
merkezlerinin kaynaklarini karsilagtirarak, gezileri i¢in en uygun informal ortami

segme konusunda daha bilingli olacaklardir.

Sonuglar ayrica, 6gretmenlerin 6zellikle bilim merkezi ziyaretiyle ilgili 6gretim plani
gelistirirken, bilim merkezinin egitmenleri ile fikir aligverisi ve iletisim konusundaki
isbirligine 6nem verdigini gostermistir. Bu nedenle, miimkiinse, bilim merkezlerinde
Ogretmenlerin soru ve isteklerine bire bir cevap veren birimler kurulabilir. Bu
miimkiin degilse, bilim merkezleri bir 6gretmen rehberi gelistirebilir. Bu 6gretmen
rehberi: (1) bir ziyaretten ve 6gretmenlerden beklentilerin listesini, (2) gezi 6ncesi,
sirast ve sonrasinda takip edilmesi gereken prosediirleri, (3) gezi oncesi, sirasi ve
sonrasinda kullanilabilecek etkinlik onerilerini ve (4) bilim merkezinin etkinlik ve
programlar1 hakkinda detayl bilgiyi (sergi diizenekleri, etkinlikler ve okul miifredat:

arasindaki iligkiye atifta bulunarak) icerebilir. Ayrica, bilim merkezi egitmenleri ve
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ogretmenler, 6grenci kazanimlarini artirmaya yarayacak gezi dncesi, sirasi ve sonrasi
etkinliklerini (6rnegin, c¢alisma kagidi, atdlyeler vb.) gelistirmek i¢in birlikte
caligabilirler. Hatta, bilim merkezleri MEB ile bir protokol imzalayarak, 6gretmen
rehberleri hakkinda okullar1 resmi bir yazili agiklama ile bilgilendirebilirler. Boylece,
ogretmenler de rehber hakkinda bilgilendirilecek ve onlarin bilim merkezi gezilerine
iliskin 6gretim plani hazirlamalar1 kolaylasacaktir. Bunun disinda, bu ¢alismadaki
tim ogretmenler ODTU Bilim Merkezi’ne ikinci ziyaretlerine iliskin &gretim
planlarina ilham kaynag1 olarak MGP’de sunulan 6rnek 6gretim planindan bahsetti.
Bu sonug da, bilim merkezleri ile ilgili mesleki gelisim programlarinda 6rnek 6gretim

planlarinin sunulmasinin énemini ve gerekliligini gostermistir.

Ayrica, bu ¢alismadaki mesleki gelisim programi ile 6gretmenlerin bilim merkezi
gezilerine iligkin 6gretim planlarin1 etkileyen degerli ozellikler sunmustur. Bu
ozellikler, 6gretmen egitimcileri, MEB ve mesleki gelisim programi gelistiricileri
tarafindan benimsenebilir ve baglamsallastirilabilir. Nitekim, iilkemizde bilim
merkezleri gibi informal 6grenme ortamlarina verilen 6nem giin gectikce artmaktadir.
Ornegin, MEB’in 2018 yilinda yayimladig: fen bilimleri dersi 6gretim programinin
benimsenen strateji ve yontemler bolimiinde okul disi 6grenme ortamlart (okul
bahgesi, bilim merkezleri, miizeler, planetaryumlar, hayvanat bahceleri, botanik
bahgeleri, dogal ortamlar vb.) vurgulanmistir. Benzer sekilde, Bilim ve Teknoloji
Yiiksek Kurulu’nun 23. toplantisinda, 2016 yili itibariyle tiim biiyiik sehirlerde ve
2023’te tiim illerde yerel idarelerle igbirligi iginde bilim merkezlerinin kurulmasina
yonelik caligsmalarin yapilmasi kararlagtirllmistir. (Colakoglu, 2017). Duran ve
arkadaglarinin (2010) ¢alismasinda iddia edildigi gibi, Tiirkiye’deki tiim illerde bilim
merkezlerinin kurulmasinin tamamlandig: ve iilkedeki bu bilim merkezlerinin agik
kalmak i¢in miicadele ettigi bir zamanda, informal ve formal 6grenme ortamlari
arasindaki kaynak acigimi kapatmak ve koprii olusturmak i¢in bu ¢aligmadaki gibi
mesleki gelisim programlar1 daha 6nce hi¢ olmadig1 kadar 6nem kazanacaktir. Bu
nedenle, MEB ortaklig1 ile biiyiik Olgekte benzer mesleki gelisim programlari
sunulabilir veya bu programlar MEB kapsaminda 6gretmenlerimize hizmet ici egitim
olarak sunulabilir. Hatta, 6gretmen adaylar1 i¢in MEB ortaklig1 ile okullarda yapilan

stajlara ek olarak bilim merkezleri gibi informal ortamlarda yapilan stajlar
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diizenlenebilir. Dolayistyla, bu alanda deneyimli ve kalifiye &gretmenler
yetistirilebilir. Daha sonra, bu 6gretmenler okullar ile bilim merkezleri gibi informal
O0grenme ortamlar1 arasinda uyumlu O6grenme baglamlar1 olusturmaya yardimeci
olabilir ve okul gruplarinin bilim merkezlerine ziyaretinin akisini diizenleyebilirler.
Ormegin, 6gretmenler -bilim merkezi kaynaklarmin farkinda olarak- siif gezisi
deneyimini okul miifredatiyla birgok tamamlayici sekilde biitiinlestiren yerinde
etkinlikler tasarlayabilirler. Benzer sekilde, bu nitelikli 6gretmenler bu deneyimlerini
okullarma geri gotiirecek ve bu konuda okullarinda yansitict uygulayicilar
olacaklardir. Diger bir deyisle, bu ¢aligmaya katilan ti¢ fen bilimleri 6gretmeni
okullarindaki diger bir¢ok Ogretmene ulasabilir. Bdylece, okullarindaki diger
Ogretmenlerin bilim merkezlerine siif gezisi diizenlemelerine ve gezi sikliklarini

degistirmelerine yardimei olabilirler.

Bu calisma ile, yukarida belirtilen Oneriler disinda gelecek galismalar i¢in de bazi
tavsiyelerde bulunulabilir. Ornegin, bu ¢alismada sadece ii¢ fen bilimleri 6gretmeni
incelenmistir. Ancak, diger tiim fen bilimleri 6gretmenleri ile bu caligmadaki
ogretmenlerin Ozellikleri benzer olmayacagi gibi bu calismadaki fen bilimleri
ogretmenleri bilim merkezi gezisi diizenleyen tek dgretmen degillerdir. Bu nedenle,
bu calisma diger 6gretmenlerin diger calismalar i¢in baslangic noktasi olabilir.
Benzer sekilde, her bilim merkezi ortaminin belirli kaynaklari ve 6zel gezi
uygulamalar1 oldugundan, 6gretmen stratejileri bir bilim merkezinden digerine
farklilik gosterebilir. Bu nedenle, bir MGP’ye katildiktan sonra Ogretmen
stratejilerindeki degisimin tamamen farkli olup olmadigini veya ortak bir cok noktaya
sahip olup olmadiklarin1 belirlemek i¢in farkli kaynaklara ve farkli gezi
uygulamalarima sahip farkli bilim merkezlerini arastiran calismalar yapilabilir. Ote
yandan, mesleki gelisim programimin Ogretmenlerin gezi diizenleme stratejileri
tizerindeki etkileri ile bunun 6grenci kazanimlari iizerindeki etkisini inceleyen
tamamlayict bir caligma yapilabilir. Bdylece programim hangi 6zelliklerinin
ogretmenlerin stratejilerini ve dolayisiyla dgrencilerinin kazanimlarii etkiledigi

tespit edilebilir.
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