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ABSTRACT

CHANGES IN A SCIENCE TEACHER’S PEDAGOGICAL PRACTICES AND
BELIEFS FOLLOWING ABI: ONSITE ONGOING PROFESSIONAL SUPPORT

Erdal, Fatma Nur
M.S., Department of Mathematics and Science Education
Supervisor: Prof. Dr. Jale Cakiroglu

Co-Supervisor: Prof. Dr. Murat Giinel

September 2018, 165 pages

The purpose of the current study was to investigate how a middle school science
teacher’s pedagogical practices and beliefs about teaching and learning has changed
during implementation of argument-based inquiry (ABI). In this context, one-on-one
onsite ongoing professional support was provided to the teacher by considering

teacher’s needs.

The participant of this study was one middle school science teacher. The multiple
data sources were collected as part of the research: video records of teacher’s
classroom implementations, teacher interviews, audio records of briefings and
informal conversations, researcher’s field notes and onsite observations. The video-
recorded lessons and the semi structured interviews were two main data sources.
Data analysis was conducted by using RTOP scores and constant comparative

method.
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The results indicated that ongoing-onsite support contributed to teacher’s
advancement in her ABI practices in the classroom. The participant teacher shifted
her pedagogical practice from traditional teacher centered teaching to a more
student-centered approach. Additionally, the teacher’s beliefs about teaching and
learning shifted. There is a change in teacher’s beliefs to a more student-focused
pedagogy over the professional development period. The present study showed that
the teacher’s beliefs about learning is the central belief which is the reference point
of the other beliefs. Furthermore, the results showed that there is a bi-directional
relationship between beliefs and practice which confirms Thompson's (1992)
theoretical model that there is a dialectic relationship between beliefs and practice.
At the end, this study provided recommendations for teacher professional

development.

Keywords: Onsite Ongoing Professional Support, Argument-Based Inquiry, Teacher

Beliefs, Teacher Professional Development
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ATBO ESLIGINDE BiR FEN OGRETMENININ PEDAGOJIK
UYGULAMALARI VE INANCLARINDAKI DEGISIKLIKLERIN
INCELENMES]I: iSBASI DEVAMLI PROFESYONEL DESTEK

Erdal, Fatma Nur
Yiiksek Lisans, Matematik ve Fen Bilimleri Egitimi Boliimii
Tez Yoneticisi: Prof. Dr. Jale Cakiroglu
Ortak Tez Yoneticisi: Prof. Dr. Murat Giinel

Eyliil 2018, 165 sayfa

Bu ¢aligmanin amaci, bir ortaokul fen bilgisi 6gretmeninin bir y1l boyunca yaptigi
argiimantasyon tabanli bilim 6grenme (ATBO) uygulamalar siiresince pedagojik
uygulamalar1 ve 6gretme ile 6grenmeye iliskin inan¢larindaki degisimi incelemektir.
Bu baglamda 6gretmene bir yil boyunca ihtiyaglart dikkate alinarak bire bir yerinde

stirekli profesyonel destek saglanmistir.

Calismada yer alan katilimeci, bir ortaokul fen bilgisi 6gretmenidir. Arastirma
kapsaminda cesitli veriler toplanmistir: 68retmenin smif i¢i uygulamalarinin
videolar1, 6gretmen miilakatlari, bilgilendirme ve ders dis1 konusmalarin ses kaydi,
arastirmacinin alan notlar1 ve yerinde yapilan gozlemler. Video kaydina alinan

dersler ile yar1 yapilandirilmis miilakatlar iki ana veri kaynagini olusturmaktadir.
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Veri analizi, RTOP puanlart ve stirekli karsilastirma yontemi kullanilarak

yapilmistir.

Arastirmanin sonugclari, siirekli ve yerinde verilen destegin 6gretmenin sinifta yaptigi
ATBO uygulamalarinda ilerleme kaydetmesine katki sagladigini gdstermistir.
Katilimer 6gretmen, pedagojik uygulamalarinda geleneksel oOgretmen merkezli
ogretimden daha 6grenci merkezli olan bir yaklagima ge¢mistir. Ayrica 6gretmenin
ogrenme ve ogretmeye iliskin inanclar1 da degismistir. Ogretmenin inanglarinda,
profesyonel gelisim silireci boyunca daha 6grenci merkezli bir pedagojiye dogru
yonelme seklinde bir degisiklik olmustur. Bu arastirma, katilimci 6gretmenin
ogrenmeye iliskin inanglarinin diger inanglarmin referans noktasi olan merkezi
inancinmi olusturdugunu gdostermektedir. Ek olarak sonuglar, inancglar ile uygulama
arasinda iki yonli bir iliski oldugunu ortaya koymaktadir ki bu da Thompson’un
(1992) inaglar ve uygulama arasinda diyalektik bir iliski oldugunu savunan teorik
modelini desteklemektedir. Son olarak bu calisma 6gretmen mesleki gelisimine

iliskin 6neriler sunmaktadir.

Anahtar Kelimeler: Isbasi-Devamli Profesyonel Destek , Argiimantasyon Tabanl

Bilim Ogrenme (ATBO), Ogretmenlerin Inanglar1, Ogretmen Mesleki Gelisimi
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CHAPTER 1

INTRODUCTION

The aim of the science education in Turkey is to educate scientifically literate
individuals (Turkish Ministry of National Education [MoNE], 2013). MoNE has
made some radical changes in science programs in 2004, 2013 and lastly in 2018.
Under the vision of scientific literacy, science curriculum played an essential role in
innovative learning strategies (Duruk, Akgiin, Dogan, & Giilsuyu, 2017). Scientific
literacy has been defined in variety of ways in the literature. According to National
Research Council (NRC), scientific literacy means that an individual is able to seek
and find answers to the questions originated in curiosity related to daily experiences.
It is an ability of explaining, describing and predicting the facts of nature. Scientific
literacy implies the ability to describe, explain and predict natural phenomena,to read
scientific articles in the popular press by understanding, and to involve socially
conversations regarding the validity of the outcomes. Furthermore, it means that an
individual is able to read scientific concerns between the lines of national and local
purposes and mentions the steps which are suitable for science and technology. It is
expected from a literate citizen being able to evaluate the quality of scientific
information depending upon its sources and the methods preferred to produce it. The
competency of posing and evaluating arguments depending on evidence and
applying relevantly conclusions from these arguments is regarded as scientific

literacy (NRC, 1996, p.22).

In general, a scientifically literate person is able to use basic scientific attitudes,
processes, reasoning skills, and scientific information to get consequence by
manipulating (Martin, Sexton, Franklin, Gerlovich, & McElroy, 2009). To be able to
evaluate the quality of scientific information, there is a need to develop or increase
the capacity of posing and evaluating arguments. Researchers have argued on how to

achieve these goals and they stated that the students should be actively involved in
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scientific investigations (Wallace, Hand, & Prain, 2004). Actually the point is as in
an ancient proverb stated: “Teach a person how to fish, feed the person for a life
time.”

In this manner, scientific literacy is a kind of umbrella term in science education
(Norris & Phillips, 2003). Turkish Ministry of Education refers -with this term- to
inquirer, effective decision maker, problem solver, self-confident, open to
cooperation, effective communicable and conscious lifelong learner about
sustainability. Argument-based inquiry (ABI) is an approach through which students
can gain all these traits in the classroom. ABI approach develops learners’
conceptual understanding and ability to defend their ideas by means of strong
interaction between peers and teachers. Moreover, this process benefits students’
critical thinking skills and body of knowledge (Hand, 2008). According to
Cavagnetto (2010) there are three different instructional models of argumentative
discourse considering students: (1) explicit instruction in the structure of argument,
(2) an understanding of the socio-scientific aspects of science, (3) immersion in
argumentative practice and structure. In present study, third one is expected to
transfer into practice; because, it requires the hidden elements of argumentation in
terms of inquiry based education to trigger, scaffold and sustain critical thinking
skills (Cavagnetto, 2010; Martin & Hand, 2009). Furthermore, Cavagnetto (2010)
stressed that immersive approaches as being the most beneficial one for use within
science classrooms. Pieces of argument should be embedded in instructional context
in order for students to use these embedded argument elements as an important tool
of constructing understanding scientific concepts (Prain & Hand, 1996). At the time
of building understanding around an argument framework, students experience
research activities like scientists (Cavagnetto, 2010; Cavagnetto & Hand, 2012;
Cavagnetto, Hand, & Norton-Meier, 2010; Prain & Hand, 1996). Researchers
generally use ABI approach to enable students an inquiry process around an
argument framework they produced (Akkus, Gunel & Hand, 2007; Gunel, 2006;
Hand & Keys, 1999; Prain & Hand, 1996).

It is important to highlight that the adoption of any immersive approach necessitates

that teachers’ adjustment in their perspectives toward teaching and learning has to
2



change from transfering information towards to understanding and implementing
cognitive perspectives of learning. This change is what all teachers experience in
adopting the ABI approach (Hand, Norton-Meier & Jang, 2017). Also adopting ABI
approach does not require adopting a new curriculum but a different adjustment to
the existing curriculum (Hand, Norton-Meier & Jang, 2017). On the other hand, this
change process is not easy for teacher as a key person of this shift. For example,
although ABI stands in the curriculum regulated by MoNE recently, teacher have
difficulty to implement it. Attending an inservice training or a workshop is not

sufficient to transfer a new approach into the classroom (Gunel & Tanriverdi, 2014).

The reasons of the incompetency for argumentation implementations are stated as
the deficiency of teachers’ pedagogical practice with respect to classroom discourse,
anxiety of completing national curriculum and system of its assessment (Newton,
1999), and the problem of mediating the argument-based learning environments
(Duschl, 2007). Therefore, at this point teachers need assistance during the
implementation of this new approach so that they can make necessary changes in the
classroom to provide this learningful environment. Within the context of the present
study, it was aimed to give both onsite and ongoing support to a science teacher after
an ABI oriented inservice training during the implementation of this innovative
approach in the classroom and to make onsite ongoing orientation to the teacher.
This support may actually cause a big shift in the classroom’s learning environment.
In order to make this change, there is a variety of things to do. It can be called as a
“process”. This innovation movement in science education requires important
teacher change in their teaching practices. Making change in teaching practices is a
big challenge for teachers. When teachers are changing their practices, they develop
new skills, knowledge, and beliefs. This process actualizes in the scope of

professional development program.

Professional development can impact on teachers’ beliefs and practices in their
classroom (Pajares, 1992). Bybee (1993) asserts that teachers’ beliefs and their
teaching are the main elements for the shift in education and eventually for the

successful educational progress. As national and international education reforms are
3



increasingly enacted to enhance the teaching and learning in today’s classrooms, it is

obvious that teachers’ beliefs are critical if significant shifts are to eventually occur.

Since the belief system of each person is complicated (Bryan, 2003; Boulton-Lewis,
Smith, McCrindle, Burnett, & Campbell, 2001; Crawford, 2007; Peterson, Fennema,
Carpenter, & Loef, 1989; Wallace & Kang, 2004), there is not just one way to
describe the relationship between teachers’ beliefs and practices. There are various
studies claiming teachers’ beliefs are represented in their classroom practices (Borko
& Putman, 1995; van Driel, Beijaard & Verloop, 2001; Yerrick, Park & Nugent,
1997), while some of the studies indicate sometimes teachers’ practices form their
beliefs (Anderson, 2002; Simmon et al., 1999). There is an interrelation between
teachers’ beliefs and practices; however, their sequence is not always linear (Marx,
Blumenfeld, Krajcik, & Soloway, 1997). Teachers may sometimes change their
beliefs differently than their classroom practices because of some factors (Prawat,
1992; Tobin, Tippins, & Gallard, 1993; Wetzel, 2001). This study is an attempt to

describe the relationship between teacher beliefs and practice.

The objective of this study was to investigate how a middle school science teacher’s
pedagogical practices and beliefs about teaching and learning changed when
implementing ABI approach through onsite ongoing professional support during a
year. The present study was conducted within a professional development program
which specifically focused on the required characteristics of ABI approach. The
professional development program consists of two parts: an inservice teacher
training and onsite ongoing support. In the first part, science teachers attended to an
ABI oriented three-day inservice teacher training program incorporating diverse
workshops. Second part of the program is based on voluntariness and willingness of
teachers and one-on-one onsite ongoing professional support was given to a science
teacher in the context of the present study. Professional development programs
which require systematic follow-up and ongoing support are strongly recommended
in the reform movements (Danielson, 2006; DuFour & Eaker, 1998; Feiman-
Nemser, 2001; Gunel & Tanriverdi, 2014; Kent & Lingman, 2000; Killion, 2000;

Lewis, 1997). Therefore, in the context of this study the effect of onsite ongoing
4



support on a teacher’s pedagogical practices and beliefs about teaching and learning

was examined.

1.1. Research Questions

The specific research questions addressed in the present study are:

1- What changes occur in science teacher’s pedagogical practices following
implementation of ABI accompanied by onsite ongoing professional support?

2- What changes occur in science teacher’s beliefs about teaching and learning
following implementation of ABI accompanied by onsite ongoing professional

support?

1.2.  Significance of the Study

Turkey has made revisions in its science curricula. ABI is highlighted in the last
version of the science curriculum of Turkey (MoNE, 2018). All of the specific skills
for science in the curriculum (science process skills; life skills: analytical thinking,
decision making, creative thinking, entrepreneurship, communication, team work;
engineering and design skills: innovative thinking) can be experienced within the
context of ABI approach. Furthermore, the main purpose of the science curriculum is
raising scientifically literate individuals (MoNE, 2018). Scientific literacy continues
to progress through years as a piece of lifelong learning. Since argumentation in
science classroom fosters scientific literacy (Erduran & Jimenez-Aleixandre, 2007),
the aim of scientific literacy has caused a consistent rise in argument-based
interventions in science education contexts (Cavagnetto, 2010). Despite a wealth of
studies on the effectiveness of argumentation as an educational goal and instructional
approach in science education literature (Duschl & Grandy, 2007; Osborne, Erduran,
& Simon, 2004), argumentation has been rarely observed in science classrooms
(Driver, Newton, & Osborne, 2000). Bricker and Bell (2008) see the reason of this as
partly the failure of teachers or curriculum in reflecting argumentation practices

found in professional scientific practice. Since ABI is present in the curriculum in



Turkey, the problems of the teachers remain. Teachers need courage and support in
terms of implementing these kind of innovative activities matching up with the
curriculum. From this point of view this study may have a small but important
contribution for teacher development, professional development projects,

improvement of teacher pedagogy and curriculum development.

As it is stated above, there is scarce of studies about science teacher preparation and
reflecting these preparations into the classroom (and) especially from the ABI
perspective. Sparks and Hirsh (2007) propose that the professional development
programs most teachers experience are not highly qualitative. Many of the teacher
development programs are frequently one-shot workshops and lack of follow up
support, and for this reason these programs fail to make the necessary changes
(Schmocker, 2006; Sparks & Hirsh, 1996). In this sense, the present study gave a
middle school science teacher an opportunity of a year-long onsite ongoing support
after a 3-day ABI oriented inservice teacher training. This support was not an
element of a package program as in many studies; on the contrary, this research was
custom-made which means that the teacher was worked in line with her needs and
given onsite ongoing support during preparation, in-class implementation and
assessment process of ABI implementations. The findings of the present study can
particularly be useful to the researchers for efficiently developing professional
development programs in which science teachers can totally immerse themselves in

ABI approach. Therefore this study had worthy of being searched.

Programme for International Student Assessment (PISA) and Trends in International
Mathematics and Science Study (TIMSS) are two international examinations.
TIMMS proposes a rational and support for educational reform needed in many
countries and PISA has become an impulse at the time of improving skills such as
ability to coordinate evidence and claims (Erduran & Jiménez-Aleixandre, 2008).
Turkey has also participated these assessments; however, the scores of Turkey in
these studies are quite low. This research may present a model for both teacher and

student education in the field of science to enhance learning environment for better



PISA and TIMSS results in the future. It is expected that ABI approach would

provide related strategies which positively affect students performance in these tests.

Limited number of study investigated teacher beliefs in the context of case study
(Martin, 2008). Most studies prefered larger sample size and quantitative approach.
The powerful side of this study is being centered on one inservice science teacher
through qualitative approach and being an in-depth investigation of this teacher’s
pedagogical practices and beliefs about learning and teaching as the teacher was
running an ABI oriented reformed science program. Therefore, broad information
about the teacher and the change in her beliefs and practice during the
implementation process of ABI approach were provided in this study. Teacher
beliefs are essential factors in understanding pedagogical practices and conducting
teacher education considering how prospective and inservice teachers improve their
thinking and practices (Richardson, 1996). The present study has the potential to
inform teacher education programs about the importance of teacher beliefs regarding

teaching and learning.

The present study was an attempt to draw a clearer picture of the relationship
between practice and beliefs. On the one side there are studies indicating beliefs
affect practice and on the other side some studies proposing practice affects beliefs.
Additional studies show the relationship may be bidirectional and even tenuous.
Therefore, there is a complication about the relationship and directionality between

practice and beliefs. This study may be a step for uncluttering in this area.

To sum up, this research is a step to present rich information related to the changes
of a middle school science teacher’s experiences in terms of beliefs and practices as

she makes an attempt to change her pedagogical practices in the classroom.



1.3.  Definition of Important Terms

Argument-Based Inquiry (ABI): ABI approach is an argumentative instructional
cognitive and social apparatus guiding students and teachers in productive activities
in order to provide them learning and teaching context in which the negotiation of
meaning among learners are actualized through inquiry explorations (Keys, Hand,
Prain & Collins, 1999). Moreover, ABI is an instructional tool by embedding
argumentative discursive actions into inquiry learning and inquiry teaching through
mainly using hands-on and minds-on inquiry activities by means of verbal and

written scaffolding (Nam, Choi & Hand, 2010).

Belief: Pajares (1992) defines belief as “attitudes, judgments, axioms, opinions,
ideology, perceptions, conceptions, conceptual systems, preconceptions,
dispositions, implicit theories, explicit theories, personal theories, internal mental
processes, action theories, rules of practice, practical principles, perspectives,
repertories of understanding, and social strategy” (p. 309). The present study
attempted to describe a teacher's beliefs by analyzing what she says, what she
intends to do, and what she does (Clark & Peterson, 1986; Pajares, 1992; Rokeach,
1968;). Furthermore, in this study teacher beliefs are defined as teacher’s opinions,
perceptions, expressions, attitudes and judgements as her beliefs since they are based

on her understandings.

Onsite Ongoing Professional Support: Onsite ongoing support is the backup
provided from the researcher both onsite (in the school) personally and offsite (out of
the school) personally or with various communication tools (phone calls, emails,
whatsapp messages) requiring systematic follow-up in an ongoing manner. Because
the possibility of teachers’ transfering new learning into their classrooms increased
by ongoing support provided by instructional coaches (Cooter, 2003; Cranton &
King, 2003; Loucks-Horsley & Matsumoto, 1999; Zemelman, Daniels, & Hyde,
2005).



CHAPTER 2

LITERATURE REVIEW

In this chapter, the literature related to this study was examined in order to present a
theoretical framework for answering research questions. In this literature review, the

content focused on ABI, teacher professional development and teacher beliefs.

2.1 Inquiry Through Argumentation: Argument Based Inquiry

In this part, ABI was presented from starting to explain inquiry, argumentation and
science argumentation in school setting. Then the concept of ABI was introduced,
SWH was mentioned as an ABI learning and research on ABI was presented in

detail.

2.1.1. Inquiry

As an old proverb stated perfectly: “Tell me and I forget, show me and I remember,
involve me and I understand.” This sentence refers to inquiry by saying involving
and understanding. In the National Science Education Standards (NSES), inquiry is

stated as in below:

Scientific inquiry refers to the diverse ways in which scientists study the
natural world and propose explanations based on the evidence derived
from their work. Inquiry also refers to the activities of students in which
they develop knowledge and understanding of scientific ideas, as well as,
an understanding of how scientists study the natural world. (NRC, 1996,

p.23)

In the reform movements in science teaching, emphasis has been placed on changing
pedagogical practices from teacher-centered didactic practices to student-centered

constructivist principles, or teaching through inquiry. Inquiry approaches involve



students in activities and thinking practices which scientists use in order to improve
their comprehension of the natural life (Akkus et al., 2007; Bliss, 2008; Chinn &
Malhotra, 2002; Jiménez-Aleixandre & Erduran, 2008; Kuhn, Black, Keselman, &
Kaplan, 2000; Ruiz-Primo et al., 2010; Sandoval, 2005). NRC has informed that the
main purpose of science teaching and learning is students’ learning “scientific
knowledge with understanding” (1996, p. 21). Involving students in science through
inquiry supports student learning (NRC, 2000). Scientific inquiry learning has a
crucial role for students to think in a higher level with the teacher guidance (Gillies,
Nichols, Burgh, & Haynes, 2012); however, teachers have difficulty when they are

trying to teach higher order thinking in science classrooms (Zohar, 1999).

There i1s no single method of inquiry teaching (NRC, 2000). According to
Cavagnetto (2010) 5E learning model, model-based inquiry and ABI approaches are
the three main inquiry-based approaches. Inquiry is a broad array of strategies that at
its core has a problem to be solved or a question that needs answering (Deboer,
2006). Crawford (2000) suggested that an inquiry approach involves supporting
students in using data as evidence to investigating authentic questions. In the science
inquiry classroom, students’ role is changed from passive receivers to active learners
(Anderson, 2002). Science as inquiry promotes students to think as if they were
scientists (Duschl, 2008), enhances their scientific ability, and advances their
learning by understanding (NRC, 2000). Blumenfeld, Max, Patrick, Krajcik, and
Soloway (1997) argue that when learners start to discuss about science “they learn
the ways of knowing in the discipline, what counts as evidence, and how ideas are
validated and communicated” (p.154-155) as it happens in the nature of inquiry. In
this manner, inquiry-based teaching focuses on the development of scientific
reasoning and requires opportunity for constructing and supporting claims by using
evidence, and communicating findings in a scientific framework (NRC, 1996;

Wallace, & Kang, 2004).
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2.1.2. Argumentation

Argumentation is seen as a main characteristic of scientific inquiry (Kuhn, 1991;
Newton, Driver & Osborne, 1999). There is a variety of meanings of argumentation
in the literature. According to van Eemeren and Grootendorst (2004),
“argumentation is a verbal, social and rational activity aimed at convincing a
reasonable critic of the acceptability of a standpoint by putting forward a
constellation of propositions justifying or refuting the proposition expressed in the
standpoint” (p. 1). Kuhn (1992) interprets argumentation as “rhetorical” and Boulter
and Gilbert (1995) interpret this as “didactic”. From this explanation people conduct
arguments, which are mostly used in science lessons, either to say others or to
convince them of their arguments’ power (Driver et al., 2000). In the rhetorical form
of argument, teacher shows evidence and make arguments for students, which is
one-sided, has limitations and from that reasons not preferable; on the other side, in
the second explanation of argument named dialogical or multi-voiced, different
views are considered and the aim is to agree on apt ideas (Driver et al., 2000).
Argument is not a final output of a process, instead it is the major mediation tool of
knowledge co-construction (Hand, 2008). Since participation of learner in argument
improves ‘“communication skills, metacognitive awareness, critical thinking,
understanding of the culture and practice of science, and scientific literacy”
(Cavagnetto, 2010, p. 336). Duschl and Osborne (2002) proposed that argumentation
is a core practice and advised for science learning and teaching. This is also stated in

NGSS (2013).

Many studies on including argumentation in science education have been published
in both national and international journals in the past few years (e.g., Aymen Peker,
Apaydin & Tas, 2012; Cetin, Metin, Capkinoglu, & Leblebicioglu, 2016; Clark &
Sampson, 2007; Driver et al., 2000; Erduran, Simon, & Osborne, 2004; Kelly &
Takao, 2002; Kuhn, 1993; Lawson, 2002; Lawson, 2003; Maloney and Simon, 2006;
McNeill, & Pimentel, 2010; Osborne et al., 2004; Ozdem, Ertepinar, Cakiroglu &
Erduran, 2013; Zohar, 2008). Argumentation has a core role in the construction of

explanations, models and theories (Siegel, 1995). Therefore the importance of
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teaching students scientific argumentation has been pointed out ever-increasingly by
the researchers and reformers from the area of science education in the last decade
(Chin, & Osborne, 2010; Duschl, 2008; Jiménez-Aleixandre, & Erduran, 2008;
Kuhn, 2005).

2.1.3. Science Argumentation in School Settings

The importance of argumentation in science education is declared by both national
and international institutions (Australian Curriculum, Assessment and Reporting
Authority [ACARA], 2009; MoNE, 2005; NRC, 2007; Organization for Economic
Co-operation and Development [OECD], 2003). Argumentation is a fundamental
aspect of scientific inquiry (Duschl, 1990; Kelly, Drucker, and Chen, 1998; Kuhn,
1991, 1993; Newton, Driver, & Osborne, 1999; Osborne et al., 2004; Richmond and
Striley, 1996) since it makes students informed about the changeable nature of
scientific knowledge and the significant role of empirical data to the enterprise
(Maloney, & Simon, 2006). Science is the generation of socially constructed
knowledge, and within scientific community argumentation is essential for the
establishment of scientific knowledge (Newton, Driver, & Osborne, 1999). Science
argumentation can be stated as developing knowledge claims, providing evidence for
these claims, and criticising of those evidence and claims by listening, talking and

writing (Duschl, Schweingruber, & Shouse, 2007).

In their book “Argumentation in Science Education”, Erduran and Jiménez-
Aleixandre (2008, p.5) presented connected dimensions or possible contributions in

case of introducing argumentation in science classrooms:

. Supporting the access to the cognitive and metacognitive processes
identifying expert performance and providing modelling for students (e.g., Von
Aufschnaiter, Erduran, Osborne, & Simon, 2008).

. Supporting the improvement of communicative competences and specifically

critical thinking (e.g., Sampson, & Clark, 2009).
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. Supporting the attainment of scientific literacy and strengthening of students
to talk and to write the languages of science (e.g., Gott, & Duggan, 2007).

. Supporting the enculturation into the practices of the scientific culture and
the development of epistemic criteria for knowledge evaluation (e.g., Nussbaum,
Sinatra, & Poliquin, 2008).

. Supporting the progress of reasoning, especially the choice of theories or

positions depending upon rational criteria (e.g., Dawson, & Venville, 2009).

In addition to the five function introduced by Erduran and Jimenez-Aleixandre
(2007), Driver et al. (2000) pointed three emphases of argumentation in science
education: (1) argumentation for developing conceptual understanding, (2)
argumentation for increasing investigational capability, and (3) argumentation for
understanding scientific epistemology. They asserted that these points are of
significant importance to the decision-making in socio-scientific issues and so the
development of scientific literacy (Driver et al., 2000). Examining the research on
the impact of argumentation on investigational capability, it was found that most of
the research applied laboratory activities to evaluate investigational competence.
Investigating student performance by changing the nature of traditional laboratory
instruction, Sampson, Grooms, and Walker (2011) developed a model, called
Argument Driven Inquiry (ADI) in which students would be more reflective as they
work. It is a profound and meaningful point that authors required students to engage
in many inquiry based lab activities through ADI. Differently from the traditional
laboratory environment, ADI model provided students opportunities to participate in

argumentation and peer review.

In both review of Sadler (2004) and Driver et al. (2000), it was found that students
exert themselves for argument construction and consideration of evidence
contradicting their initial views. Driver et al. proposed that students could gain
competence related to argument and argumentation by repeating them in the
classroom. Moreover, they also asserted that teachers could have a critical role in

promoting student involvement in argument. However, teachers were not
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experienced in promoting discussions during their ABI implementations (Hand et. al,

2017).

Cavagnetto (2010) also suggested in his review that students participating in
argumentation develop communication skills, critical thinking, metacognitive
awareness, scientific literacy, and an understanding of the culture and practice of
science. Erduran and Jiménez-Aleixandre (2008) addressed two purpose of science
education: “science for all” and “science for prospective scientists” in which
argumentation is able to contribute both. Because of its important role,
argumentation should be supported in science classrooms (Duschl, & Osborne, 2002;
Jiménez-Aleixandre et al., 2000; Kelly, Druker, & Chen, 1998). However, this is not
possible to occur in a classroom in which traditional teaching takes place and teacher
voice dominates student voice. For argumentation to take place in science
classrooms, students need to have an active role in discussions (Erduran, & Jiménez-
Aleixandre, 2008). Therefore, to let student involvement in discussions there is need
for teachers to coordinate and intercede the relevant scientific applications in
classroom as a vital issue in argumentation (Duschl, 2008; Simon, Erduran, and
Osborne, 2006). Newton (1999) found that discussion supported activities do not
take place in the course of teacher-dominant practices in science lesson. Moreover,
he pointed out the reasons of the incompetency for argumentation implementations
as the deficiency of teachers’ pedagogical practice with respect to classroom
discourse, anxiety of completing national curriculum, and system of its assessment.
Similarly, Bricker and Bell (2008) argued that the lack of argumentation practices in
science classrooms arises from the failure of teacher or curriculum in reflecting the
dimensions of it. Another problem is about teachers to mediate the argument-based
learning environments (Duschl, 2007). Furthermore, teachers’ lack of pedagogical
strategies to support students’ argumentation is a major barrier for the

implementation of argumentation in school science (Driver et al., 2000).

Science teaching has given little emphasis to practice of argumentation as

instructional approach (Driver et al., 2000). In the existing literature, it was shown

14



that students seldom found the chance of joining authentic science argumentation in
the classroom (Roth et al., 2006; Weiss, Banilower, McMahon, & Smith, 2001). It is
proposed that altering the type of classroom discourse requires both illuminating
roles of teachers and also students. According to Kuhn and Reiser (2006) teachers
should permit their students to engage in critical thinking processes as in the form of
argumentation in responding conflictions of science. When argumentation provided,
students start to pose “why” questions rather than “what” questions (Duschl, 1990).
“Why” questions warrant that students make discussions and review on data and
evidence like scientists (Bricker & Bell, 2008). Questioning increases student talk
(Gunel, Kingir & Geban, 2012; Martin & Hand, 2009), starts and guides the
negotiation in the classroom (Gunel et al., 2012; Kawalkar and Vijapurkar, 2013).
Presenting students a step of dialogical discourse in which they can talk about their
ideas and discuss them with their friends is one of the main roles of teachers (Driver
et al., 2000; Ritchi and Tobin, 2001; Simon et al., 2006). Moreover, argumentation
gives students opportunities to conceptualize others’ ideas and this improves
students’ way of thinking (Vygotsky, 1987). Teachers should present opportunities
for students to practice comfortably by creating a supportive learning environment in
order to stimulate argumentative learning environment in a science class (Berland &
Reiser, 2009). Erduran et al. (2004) suggested teacher trainings to create learning
environments for students in order to participate in construction of explanations and
evaluation of evidences as well as in inquiry-oriented activities. In the present study
it is intended to give a science teacher onsite ongoing support for her preparations
and classroom practices after an inservice teacher training within the context of ABI

oriented teacher professional development program.

Zohar (2008) proposed that there is a need for science teachers to experience a major
change in their pedagogical understanding and practice in order to apply
argumentation in science lessons. Driver et al. (2000) drew implications for
investigating teachers’ beliefs and values to change their implementations. Science
teachers first need to be convinced on the importance of argumentation to change

their practices (Driver et al., 2000). Promoting the practice of argumentation in
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science lessons is highly related with development of appropriate pedagogical
strategies (Osborne et al., 2004). In this process teachers need time for practicing

(Richardson, 1990).

Argumentation finds more and more place for itself in science curriculums in all
around the world (e.g., in the United States, the United Kingdom, Spain, South
Africa, Australia) (Jimenez-Alexiandre & Erduran, 2008). Reform efforts in national
Turkish science curriculum focused on the adopted strategies and methods for the

middle-schools related to argumentation:

1. Learning process comprises exploration, questioning, argument building and
product design.
2. The environments should be provided where students can discuss their

advantage-disadvantage relationship related scientific facts so that they can express
their opinions comfortably, support their ideas with different warrants, and develop
counter-arguments in order to refute their friends' claims (MoNE, 2018, p.11,

researcher’s translation)

2.1.4. Argument Based Inquiry (ABI)

As a definitional approach ABI refers to as an argumentative instructional cognitive
and social apparatus guiding students and teachers in productive activities in order to
provide them learning and teaching context in which the negotiation of meaning
among learners are actualized through inquiry explorations (Keys, Hand, Prain &
Collins, 1999). Accordingly, ABI also stands for an enhancing instructional tool by
embedding argumentative discursive actions into inquiry learning and inquiry
teaching through mainly using hands-on and minds-on inquiry activities by means of
verbal and written scaffolding (Nam, Choi & Hand, 2010). According to Hand and
Norton-Meier (2011), ABI approach is engaging students in inquiry activities based
on a questions, claims and evidence structure. For a brief explanation, ABI approach
is the junction of inquiry, argumentation and language (Keys et al., 1999). An ABI
approach gives rise to a better understanding of the epistemology of scientific
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knowledge which is a basic objective of scientific literacy as well as advanced social
skills (Cavagnetto, 2010; Driver, Asoko, Leach, Scott & Mortimer, 1994; Driver et
al., 2000; Duschl, 2008). Furthermore, ABI gives students the chance of engaging in
authentic science discourse where their own ideas can be challenged on the qualities
of argument given above (Newton et al., 1999). In other words, ABI is a kind of tool
providing the scientific inquiry classroom in a sense of enabling all of the students to
communicate and reflect upon their reasoning by offering claims and evidence to
construct new knowledge (Driver et al., 1994, 2000; NRC, 1996). Osborne, Erduran,
and Simon (2004) asserted that, “learning to think is learning to argue” (p. 998). This
means that argument and learning go hand in hand. Furthermore, ABI is a process of
negotiation and argumentation in which learners have to be immersed in and play an
active role over the processes of raising claims, constracting evidence, and
negotiating their ideas with friends through getting involved in the activities (Milar

& Osborne, 1998; Siegel, 1995).

Adopting the ABI approach is compelling and needs time for both teachers and
students (Gunel, 2017). After various studies, Gunel (2017) found that teacher
development needed shifts in beliefs related to learning and teaching practices and
such basic shift needs time, practice and cooperation. Because in the Turkish
educational system test-oriented learning environment and a dense national
curriculum make things difficult for teachers about seeing the advantages of change
for them and their students. Considering aforementioned reasoning, in the context of
this study it is needed to give onsite ongoing professional support to the teacher in
the preparation and implementation process, and examine the effects of this
professional support on teacher’s pedagogical classroom practices and beliefs. It is
important to highlight that the acception of any immersive approach necessitates
teachers’ adaptation toward teaching and learning. The change during this adaptation
period should be from previous information transfer perspectives towards to
understanding and applying cognitive perspectives of learning (Hand, Norton-Meier

& Jang, 2017).
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2.1.4.1 The Science Writing Heuristic (SWH) Approach as an Argument-Based

Inquiry Learning

The Science Writing Heuristic (SWH) approach was developed by Hand and Keys
(1999) to facilitate student learning from scientific inquiry through writing-to-learn
strategies (Hand & Keys, 1999; Keys et al.,, 1999; Hand & Prain, 2002). Hand,
Norton, Staker and Bintz (2009) emphasized the importance of SWH to encourage
students about actively participating in collaborative and constructive inquiry
activities. The SWH approach comprises both teacher and student frameworks that
provides suggested strategies for reasoning in writing and for laboratory activities.
The SWH approach has a framework modeled to lead science inquiry activities,
embed science argumentation as a basic element of students’ inquiry experiences,
and give metacognitive support to arouse student reasoning related to data (Keys et
al., 1999). As presented in Table 1, the SWH approach consists of two heuristic
templates which are used as a structured teaching and learning tool and necessitate
both teachers and students to be active and interactive in laboratory investigations
(Burke, Greenbowe, & Hand, 2006). The teacher template is a kind of pedagogical
and conceptual reasoning tool for teachers’ preparations related to in-class argument-
based activities. Soysal (2017) defines the teacher template as “a tool of teacher
learning for teaching.” (p.39). The student template encourages students to
investigate their own question(s), apply scientific methods during their investigations
and use their own language to share their findings. Furthermore, in this study these

templates were applied.

18



Table 1. The Two Templates for the SWH: The Teacher Template and the Student

Template

Teacher Template

Student Template

1. Exploration of pre-instruction understanding
through individual or group concept mapping or
working through a computer simulation.

2. Pre-laboratory activities including informal writing,
making obscrvations, brainstorming, and posing
questions.

3. Participation in laboratory activity

4. Negotiation phase I - writing personal meanings for
laboratory activity. (For example, writing journals).

5. Negotiation phase II - sharing and comparing data
interpretations in small groups. (For example, making
a graph based on data contributed by all students in
the class.)

6. Negotiation phase III - comparing science ideas to
textbooks for other printed resources. (For example,
writing group notes in response to focus questions.)

7. Negotiation phase IV - individual reflection and
writing. (For example, creating a presentation such as
a poster or report for a larger audience.)

8. Exploration of post-instruction understanding
through concept mapping, group discussion, or
writing a clear explanation

1. Beginning ideas -
What are my
questions?

2. Tests - What did I
do?

3. Observations - What
did I see?

4. Claims - What can I
claim?

5. Evidence - How do I
know? Why am I
making these claims?

6. Reading - How do
my ideas compare with
other ideas?

7. Reflection - How
have my ideas
changed?

8. Writing - What is
the best explanation
that explains what I
have learned

Source: Hand, B. (2008). Introducing the science writing heuristic approach. In B.
Hand (Ed.), Science inquiry, argument and language: A case for the science writing

heuristic. Rotterdam, The Netherlands: Sense Publishers

Hand (2008) also describes the nature of the discussion if SWH approach is applied

as follows:

The SWH is designed to promote classroom discussion where students’
personal explanations and observations are tested against the perceptions
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and contributions of the broader group. Learners are encouraged to make
explicit and defensible connections between questions, observations,
data, claims, and evidence. When students state a claim for an
investigation, they are expected to describe a pattern, make a
generalization, state a relationship, or construct an explanation (p. 7)

By comparing an inquiry-based approach known as the SWH with the traditional
science teaching practices, Akkus et al. (2007) found a significant difference on the
quality of teacher’s implementation of scientific activities and students’ achievement
level. The researchers concluded that the SWH helped students to develop big ideas
of science contents through constructing and testing questions, justifying their claims
with evidence, comparing their views with others and considering how their views
have changed. In order to get abovementioned efficiencies, teachers should know
how to carry out argumentative activities and need to have pedagogical knowledge

related to teaching argumentation (Zohar, 2007).

Tucel (2016) investigated the effects of SWH approach on eighth grade students'
scientific epistemological beliefs, metacognition, and science achievement by
comparing with traditional teaching. She applied a non-equivalent control group
post-test only design in two eighth grade classes. One of the classes was selected as
experimental grup and the other one was chosen as control grup. Epistemological
Belief Questionnaire, Metacognitive Awareness Inventory, and Science
Achievement Test for Eight Graders were employed as pre-test and post-test in
experimental grup. The analysis of the data was made through MANOVA and t-test.
Pre-test outcomes showed that there was no statistically significant mean difference
between the two groups; on the other hand, post-test results indicated that there was
a statistically significant mean difference between the comparison and the

experimental group, in countenance of the experimental group.

Argument Based Inquiry (ABI) and Science Writing Heuristics (SWH) are used
most of the time interchangeably within the existent literature. In this study ABI is

used as terminology.
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2.1.4.2 Research on ABI

In the literature, there has been growing number of studies related to ABI in the last
twenty years. During the literature review it was remarked that most of the studies on

ABI approach were focused on the students.

There are many studies (e.g., Akkus et al., 2007; Burke, Hand, Poock, &
Greenbowe, 2005; Cavagnetto, Norton-Meier, & Hand, 2006; Hohenshell & Hand,
2006; Keys, Hand, Prain & Collins, 1999; Mohammad, 2007; Nam, Choi, & Hand,
2010; Omar & Hand, 2004; Greenbowe, Poock, Burke & Hand, 2007) which
reported that students’ conceptual understanding and cognitive engagement in
science becomes deeper if the degree of the teachers’ implementation level of ABI
increases. The analysis of the implementation level was made through the video
analyses, field notes, and observations. In these studies, the modified Reformed
Teaching Observation Protocol (RTOP) was applied during the scoring of the ABI
implementation quality. For example, the study of Greenbowe et al. (2007) showed
that the implementation quality affects achievement on standardized tests and

positively affects the achievement of low achieving students and females.

Researchers generally investigated the effect of ABI on students’ achievement and
attitudes towards science together (e.g., Giinel, Kabatas Memis, & Biiyiikkasap,
2010; Kingir, 2011; Oguz Cakir, 2011). In Kingir’s (2011) research, the effect of
ABI approach on 9th grade students’ comprehension of chemistry concepts and
chemistry achievement in the subjects of chemical changes and mixtures was
investigated. The tests related to the subjects were administered as pre-test, post-test
and by the end of the year interviews were made with students from both control and
experimental group. The results of the interviews showed that students from
experimental group presented better scientific understanding of chemical change and
mixture concepts in comparison to those from control group. Moreover, the
outcomes indicated that students from experimental group enhanced positive

attitudes toward chemistry and ABI approach. Similarly, Oguz Cakir (2011)
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administered in her study the Science Attitude Scale developed by Geban, Ertepinar,
Yilmaz, Altin and Sahbaz (1994) as pre-test and post-test to examine the impacts of
instructional strategies of ABI on students’ attitudes toward science. The results of
the study revealed that students from the experimental group developed more

positive attitudes toward science than students from the control group.

Akkus et al. (2007) examined the efficiency of the ABI approach on students’ post-
test scores with respect to students’ science achievement level and teacher’s
implementation of ABI. Seven teachers and 592 students from grades 7 to 11 took
part in the study. All of the teachers involved in 2-day workshop related to
employing the ABI approach before their implementations. Teacher observational
data was used to define the quality of teacher implementation level and test scores
was applied to determine students’ science achievements. At the end of the study
researchers proposed that high-quality implementation of the ABI approach played a

crucial role in declining the achievement gap in the science classrooms.

Furthermore, Yesildag-Hasancebi and Giinel (2013) investigated the effects of ABI
approach on low-achieving, socioeconomically disadvantaged students’ science
content understanding and argument development in the properties and structures of
matter unit. Two eighth grade classes of one science teacher from a school in a
disadvantaged social economic area were participated and quasi-experimental, pre-
posttest design was preferred. The treatment group, engaged in ABI activities and
the students wrote activity reports. Moreover all students did chemistry subject based
tests as pre and post assessments. They presented evidences of scaffolding science
learning for disadvantaged students. ABI significantly helped low-achieving students

as compared to traditional teaching approach.

In a different study, Choi (2008) examined the quality of argument found in student
science writing in chemistry laboratory classes in which ABI was applied. The
quality of students’ arguments in their writings was evaluated by using two scoring
frameworks: an analytical and a holistic framework. In this study, producing a high

quality of argument required generating strong evidence to support a claim and the
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results showed that integration of argumentation into science classrooms triggers
higher-order scientific thinking skills of the students. Students were able to use to

produce reasonably good quality arguments in the context of ABI.

In a quasi-experimental, pretest-posttest design mixed-method study, Hohenshell and
Hand (2006) presented the advantages of integrating the startegies of writing-to-
learn into ABI implementations. The study was applied to 91 ninth and tenth grade
students in advanced biology course. There were three student groups: SWH group
(writing in SWH format and summary writing to the teacher), peer review group
(writing in SWH format and summary writing to peers) and control group (writing
traditional in format and summary writing to the teacher). The researchers compared
the students report writing in ABI format and in traditional format, and also
administered a summary report of concepts explored in the inquiry activities. The
results indicated that ABI affected students’ performance better on conceptual
questions and there was no difference on recall questions. Moreover in ABI classes,
the students who wrote to their peers had higher scores than those wrote to their
teacher. Furthermore the reseracher stated that the students in ABI and peer review

groups were more aware of their own learning at the time of writing.

Chen, Hand and Park (2016) examined fifth grade students’ development of oral and
written argumentation practices in 16 weeks through ABI. Data sources consisted of
five times of whole-class discussion focused on arguments of the groups that
happened over 11 class periods; interviews with six target students and the teacher;
students’ group writings; and the researcher’s field notes. The outcomes presented
that five remarkable tendency in students’ development of oral and written
argumentation practices in time. Students came to use more critique elements as they
involved in much times of whole-class discussion focused on arguments of the
groups; students came to use evidence to defend, support, and reject arguments; by
challenging the arguments of each other, students came to concentrate on the
convenience of the argument and the evidence quality; the quality of students’
writing constantly developed in time; and students interrelated oral argument skills

to written argument skills as they found chances of revising their writing after
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discussion and developed awareness related to the benefits of critique from their

friends.

There are also studies in the literature that focused on teachers. For example; Gunel
et al. (2012) conducted a study to analyze the ABI approach implementations by
focusing on questioning in the classrooms. The purpose of the study was to
investigate the relation between levels of questioning and negotiation of ideas. The
participants were 3 teachers and 146 students. The transcripts of the videos gathered
from participant teachers’ classrooms were analysed through discourse analysis. The
results showed that the questioning and implementation level of the teachers were
two important elements in starting and sustaining the negotiation of ideas in the
science classrooms. Furthermore, a relation was found among teachers’ questioning
patterns, number and question types posed by the students. Lastly, the talk moves

used by the teacher allowed for students’ talk and negotiation.

In another study related to teacher questioning, Kilic (2016) described the
characteristics of teachers’ different implementation levels of ABI teaching (middle
and high) on questioning. From a longitudinal professional development program
chosen participants were two science teachers, teaching from sixth to eighth grades.
Multiple cross-case comparison was used during the analysis of the video records of
the teachers’ classroom implementations. The medium and high-level ABI
classrooms were compared and the results showed that teacher’s close-ended
questions significantly reduced while meta-cognitive questions significantly

increased within the high quality science classrooms.

Benus (2011) examined the patterns of dialogue that were demonstrated and showed
up during the implementation of ABI by a fifth-grade science teacher and the ways
in which these patterns of dialogue and consensus-making were used toward the
building of a grasp of science practice. Collection of data included classroom video
including transcriptions, semi-structured interviews, conversations after lessons, and

field notes of the researcher. Three findings revealed in this study. First, the teacher
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generally attempted to three forms of whole-class dialogue with students; talking to,
talking with, and thinking through ideas with students. The teacher’s interplay in
whole-class dialogue focused progressively on thinking through ideas with students
over time, while students also dialogued more as each unit went forward. Second,
this teacher insistently attended the activities with students toward consensus-making
at the time of whole-class dialogue. Third, the classroom did not take part in critique
and development of knowledge necessarily like the community of science but rather
used agreeing and disagreeing and justifying the reason with intentional dialogic

interactions to build a grasp of science classroom practice.

In another study, Pinney (2014) characterized the forms of teaching practice in a
classroom continuing first semester implementation of an ABI approach changes in
whole-class discussion. A basic qualitative approach was used after collection of
multiple source of data: classroom video, teacher interview, student questionnaire,
teacher lesson plans from previous years, field notes, and student journals. The
results of this study contributed to the literature related to the practice of whole-class
dialogue, science argumentation, and the understanding of practice in four facets:
First, obvious lack of comprehension regarding big ideas and how to take advantage
of them as the central organizing characteristic of a subject; second, development of
dialogue and argument independently; third, obvious lack of comprehension
regarding the construction of argument and use of basic nomenclature with argument

and big ideas; fourth, challenges of ABI implementation.

As a different context, Promyod (2013) made a research about the change of five
Thai teachers’ views of learning and their pedagogical practices from the traditional
approach to be more centered on ABI approach. The teachers and learners in
Thailand have been accustomed to the lecture-based tradition for a long time. After
fourteen weeks the results showed that the three teachers who stated a positive
attitude toward the ABI approach and stated their enthusiasm to practice began to
change their practices and views of learning toward a student-centered model.

Despite the fact that each teacher displayed a different beginning within the three
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observed criteria, all of them started to change their practices first, before
considering on their beliefs. Unlike these teachers, the other two teachers were
hindered by some obstacles (such as lack of teaching practice, time constrains,

curriculum, testing, college pressure) and thus failed to implement ABI.

Williams (2007) examined a teacher group for shifts in their practice and beliefs
during their implementation of ABI approach accompanied by long-term in-class
support. Moreover, the relationship between the teachers’ beliefs and the amount that
their practice changed was also found out. Both qualitative and quantitative methods
were used in this research. The results of William’s study proposed a few emerging
themes. Despite some of the obstacles related to the teachers’ skills, knowledge and
beliefs, two of the three teachers did make progress towards more efficient ABI
implementations. The teachers’ beliefs seemed to play an important role in the
efficient implementation of inquiry and the amount that their practice shifted.
Moreover, the time that the teachers spared for implementing the ABI approach in
their classroom also seemed to play a crucial role in the amount of change in practice

happened.

In another study related to beliefs and practice, Martin (2008) examined the
relationship between one experienced elementary science teacher's beliefs and her
practices, and the factors that influenced this relationship by utilizing from single
case study. The participant made ABI implementations during two semesters. Data
were collected from interviews, classroom observations, field notes, audio-tapes of
student discourse, student responses, RTOP scores, video-tape analysis, teacher's
written reflections, professional development liaison reflections, think-aloud
protocol, and metaphor analysis. Constant comparative method and RTOP scores
were used during data analysis. The findings show that this teacher’s central belief
was her beliefs about how students learn which is intertwined with other peripheral
beliefs. As the teacher innovated her central belief from traditional to more
constructivist view, her peripheral beliefs also changed. Additionally, as teacher’s

beliefs shifted, so did her practice, which appeared that teacher’s beliefs and practice
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were consistent and entangled during the whole study.

In a study conducted in Turkey, Yesildag-Hasangebi and Kingir (2012) examined the
potential problems faced during implementation of ABI approach and the ways that
teacher used to handle those problems. They applied a case study as methodology.
The participant science teacher made ABI implementations in his classroom for two
years. Semi-structured interviews and classroom videotape recordings were the data
sources. The findings presented the problems the teacher faced with during
comprehending ABI approach: questioning (both student and teacher questioning),
classroom management, accessing resources and equipment, and classroom

interaction.

Most studies on ABI in the literature agree on the idea that argument building is not
easy and solely obtained by the way of practice (e.g., Gunel, 2017; Martin & Hand,
2009). Furthermore, most studies emphasized the importance of longtime and

ongoing professional development of ABI in teaching practice.

2.2 Teacher Professional Development

Professional development, in-service education, professional growth, teacher
development, career development, human resource development, staff development,
and teacher training are used in the literature alternatively (National Staff
Development Council, 2006). According to Victoria Deneroff, “Professional
development could be designed to facilitate reflexive transformation of identity

within professional learning environments.” (2013, p. 33).

The traditional teaching approach causes scientific concepts to be understood poorly,
declines popularity of science and reduce number of the students who choose
scientific subjects as an expertise because science teachers generally introduce
science as a conglomeration of facts, theories and principles have to be memorized
and practiced by the students (Millar & Osborne, 1998). By investigating the

changes in science teaching, it shows up that inquiry has considerable significance
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because of having the potential of involving students in active learning environments
(Kilig, 2016). In the variety of resources the teacher professional development is the
most important one which needs to be supported for effectiveness of inquiry based
teaching and learning in science (Smith et al., 2007). Professional development
programs have a fundamental role for teacher to develop understanding of teaching
science as an inquiry and experience inquiry as a learner (NRC, 1996 and 2000).
Moreover, professional development programs are the major resource of reforms in
education and the most effective way to transfer innovations to teachers (Supovitz &
Turner, 2000). According to Borko (2004), professional development is an
opportunity for teachers to upgrade their knowledge and improve new teaching

practices.

Reform based professional development has been found to be more efficient than
traditional professional development (Loucks-Horsley, Stiles, Mundry, Love &
Hewson,, 2010; Putnam & Borko, 2000) and includes more comprehensive
involvement than traditional professional development (Easton, 2004). Traditional
professional development programs included courses and presentations in which
teachers improve their certain instruction skills and knowledge, but then this
understanding has shifted and now the school is seen as a learning environment for
everyone and an ongoing inquiry for teachers, students, and administrators (Fullan,
2001; Knight, 2002; Loucks-Horsley, 1995; Loucks-Horsley, Stiles & Hewson,
1996).

Hand (1996) accepted teachers as learners and built a model on the conceptual
change model of Posner and colleagues (1982). Hand suggests five subsequent
stages for a constructivist teaching approach oriented professional development:
teacher’s knowledge of own pedagogy and science concept knowledge,
identification of teacher’s knowledge of classroom practice, teacher’s identification
of students’ knowledge of science, teacher’s implementation and connecting science
concepts and pedagogical knowledge, and building of a constructivist teaching

framework.
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Sparks and Hirsh (2007) argue that most of the teachers do not attend high quality of
professional development programs. These programs are focused on just filling
required time and meeting state requirements. Also workshops are for one time and
there is no following and supporter program, which makes positive change in student
learning (Schmocker, 2006; Sparks & Hirsh, 1996). Darling- Hammond and
McLaughlin (1995) have proposed that teachers are seen both as learners and as
teachers in the effective professional development which supports them to compete
with the uncertainties that go along each role. Argyris and Schon (1974) found that
presenting teachers new content knowledge or instructional strategies is not enough
for efficient professional development. It should be assisted by a change in teachers’
beliefs. Because beliefs and perceptions of teachers are the barriers standing in front
of reform based professional development (Penuel, Riel, Frank, & Krause, 2009;
Schmocker, 2006). In other words, the professional development programs which do
not consider attitudes and beliefs of the teachers have been seen as ineffective
(Stipek & Byler, 1997). Furthermore, successfully changing teachers’ beliefs and

practices needs involvement of teacher (Borger, 2012).

Researches about the quality of professional development programs reported that
teachers should experience the process as learners (Radford, 1998). Also adult
learners wish to see before learning a new initiative that this is relevant.
Furthermore, best learning occurs when their learning is positioned in a real context
and they need time for connection between new learning and their variety of
backgrounds (Knowles, Holton & Swanson, 2000). Educators concentrate on
teaching and learning with the long term, strategically planned professional
development programs as more of an inquiry: job-embedded learning, individual and

systematic improvement, and student learning outcomes (Loucks-Horsley, 1995).

Professional development should be consisted of “follow-up experiences with
multiple interactions” (Luft, 2001, p.552). Systematic follow-up and ongoing
support are strongly recommended for the structure of reform based professional

development (Danielson, 2006; DuFour & Eaker, 1998; Feiman-Nemser, 2001;
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Gunel & Tanriverdi, 2014; Kent & Lingman, 2000; Killion, 2000; Lewis, 1997).
Teachers cannot conveniently get ready without continual training in the context of
ongoing professional development (Wood, 2013). The purpose of follow-up
activities 1s enabling teachers to implement what is learnt in professional
development programs in their own classrooms (Danielson, 2006; Darling-
Hammond, 2000; DuFour, Eaker & DuFour, 2005). In the current study, onsite
ongoing professional support was provided to the participant science teacher in order
to apply what she learned in the trainings of the professional development program

to her classrooms.

Teachers need time to become fully adopted and see the ground theory beyond the
new teaching approach. For inservice programs to be efficient and fruitful “teachers
must begin to engage in practices that have built-in support for the changes they
have made; otherwise, the changes are likely to erode over time" (Franke, Carpenter,
Fennema, Ansell & Behrend, 1998, p. 67). Bryan (2012) stated that mentoring and
coaching relationship positively affects the revision and readjustment of science
teachers’ beliefs and practices. Important trait of a successful professional
development is constructing a support system for teachers requiring continued
communication with and support from the professional development facilitators and
participants in order to lighten the teachers’ implementation of training ideas

(Kazempour, 2009; Banilower, Heck & Weiss, 2007).

Teachers’ enthusiasm for engaging with a new teaching approach is an essential
element throughout the implementation process (Ghaith & Yaghi, 1997). Teachers
need to be persuaded about applying innovations in order to make better instruction.
Therefore, in the way of sustaining learning, follow-up workshops or ongoing
support is important (Kubistky & Fishman, 2007). It is obvious that professional
development should be accepted as a process, not an event (Loucks-Horsley et al.,
1987, 1998). Gaining proficiency at something new and clearing the meaning up of
this new way is not easy and from time to time exhausting. All innovations requiring

great promise of enhancing individuals’ qualification or extending an organization’s
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efficiency is probably gradual and involve overwork (Huberman & Miles, 1984).

On the other side, teachers have some concerns when trying to implement a new
teaching approach (Omar, 2004). The lack of administrative support, large class
sizes, and the lack of planning time are presented by the teachers as obstacles during
the implementation of instructional methodologies (Hootstein, 1999). Moreover
teachers stated obstacles related to inquiry teaching as the lack of materials
(Anderson & Helms, 2001; Blumenfeld, Krajcik, Marx, & Soloway, 1994), covering
the mandated curriculum and preparation for state-mandated tests (Ladewski,
Krajcik & Harvey, 1994; Schneider, Krajcik & Blumenfeld, 2005). According to
social learning theory of Bandura (1986), if the teachers believe that the
consequences outweigh the risks and cost to themselves in time and energy invested
in applying differentiation, if the teachers have sufficient confidence in their self-
efficacy to organize and do the actions necessary to achieve the desired results, and

if teachers believe they can influence student learning, they generally do.

Efficient professional development programs should be long duration and aim many
complicated values such as; beliefs, perceptions, and pedagogy which influence
classroom practices of the teachers (Yager, 2005). Loucks-Horsley et al. (2003,
2010) presented basic principles related to the quality of professional development
for science and mathematics teachers which also support the common visions of
noted science and mathematics education standards (NCTM, 2000,2006; NRC 1996)
and current standards for professional development (NSDC, 2001). According to

these principles effective professional development experiences

* are designed to address student learning goals and needs. Based upon student
data, professional learning experiences help teachers develop knowledge and
skills to focus enduring content to improve student learning.

* are driven by a well-defined image of effective classroom learning and
teaching. The images of a science classroom would include inquiry learning,

investigations, applications of ideas, and an in depth understanding of core
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2.3

concepts, challenges to learning faced by students, and a clear means to
measure meaningful achievement.

provide opportunities for teachers to build their content and pedagogical
content knowledge and skills and investigate and reflect on practice critically.
The process supports teachers in learning science content, learning how
students learn, and learning how to integrate curriculum and learning
experiences.

are research based and engage teachers as adult learners in the learning
approaches they will use with their students. The process needs to start where
teachers are and provide ample time for meaningful investigations,
collaborative work, reflection, and connect explicitly with other professional
development experiences.

provide opportunities for teachers to work with colleagues and other experts
in learning communities to continually enhance their practice. When
consistent learning is a part of the school culture teachers are willing to take
risks, learn together, and share best practices.

support teachers to amplify their professional expertise throughout their
career and serve in leadership roles. Teachers become supporters of other
teachers, agents of shift, and prompter of reform.

provide connections to other parts of the educational system. It is integrated
with district initiatives, state and district curriculum frameworks and
assessments and has supports within the community.

are consistently evaluated to make certain of a positive impact on teacher
effectiveness, student learning, the school community, and leadership

(Loucks-Horsley et al., 2010, p. 70-71).

Teacher Beliefs

Despite considerable research attention in the field of belief recently there is no

agreed description of the theme (McLeod & McLeod, 2002). Ajzen and Fishbein

(1980) describe belief as anything that an individual regards as true. According to

Pajares (1992) beliefs must necessarily be inferred from the words or actions of
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individuals. In the literature researchers either define beliefs by interpreting the
meaning of the term, or by attempting to distinguish it from the notion of what
constitutes knowledge. Knowledge is vitually explained as a factual and rational idea
based on facts and experiments (Gess-Newsome, 1999), while belief is described as
an emotional element originated from people’s attitudes, experiences, and values
(Bryan, 2003; Gee-Newsome, 1999; Richardson, 1996). According to Nespor (1987)
belief systems are much more effective than knowledge in determining how
individuals frame and organize tasks and problems and are stronger indicators of the
behavior. Therefore, rather than focusing on knowledge versus beliefs, studies
should better target on the relationship between beliefs and actions and the factors
that affect that relationship (Kagan, 1992; Kane, Sandretto, & Heath, 2002; Nespor,
1987; Pajares, 1992; Prawat, 1992). Because to change teachers’ practices to a
constructivist learning approach, deciding their beliefs, perceptions, values, and
attitudes should be the principal focus (Ghaith & Yaghi, 1997; Martin & Hand,
2009; Richardson, 1998).

Bryan (2003) summarized the reviews and analyses of the related studies in the
literature that there is a general agreement that beliefs are psychological structures
that (a) involve images, propositions, understandings, or assumptions that are felt to
be right (Kagan, 1992; Richardson, 1996); (b) motive a person’s actions and support
judgments and decisions (Goodenough, 1963; Pajares, 1992); (c) have highly
changeable and unclear connections to episodic, emotional, and personal experiences
(Nespor, 1987); and (d) despite undeniable connection to knowledge, vary from
knowledge in that beliefs do not include a condition of truth (Dewey, 1933;
Richardson, 1996).

Rokeach (1968) described beliefs as “any simple proposition, conscious or
unconscious, inferred from what a person says or does, capable of being preceded by

2 99

the phrase, ‘I believe that...” ” (p. 113). Some of the theoretical assumptions in this
study are guided by Rokeach’s seminal work (1968). He argued that all beliefs have

a cognitive, an affective and a behavioral constituent. Cognitive constituent
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represents knowledge, affective constituent is capable of arousing emotion, and
behavioral constituent is activated when action is necessary. Cognitive researchers
(e.g., Nisbett & Ross, 1980) delineate beliefs as a subset of knowledge, Rokeach
delineates knowledge as a subset of beliefs. According to him, understanding beliefs
involves making inferences about individuals' underlying cases, inferences full of
difficulty since individuals are generally unable or reluctant to exactly show their
beliefs. Therefore, beliefs cannot be directly observed or measured. However, they
must be inferred from what people say, intend, and do (Pajares, 1992). Rokeach’s

(1968) work has three principles:

* beliefs vary in intensity and power;
* beliefs differ along a central-peripheral dimension;

* the more central a belief, the more it will resist change

As Martin (2008) also referred in her study, Rokeach (1968) compared a belief
complex to an atom, in which there is a nucleus and particles around it. Central
beliefs form the nucleus. He explained the centrality with the term of connectedness,
so the more connected a belief is to other beliefs the more central it is. He suggested
that centrality of a belief is determined by four assumptions: beliefs touching on
personal identity; beliefs shared with others; beliefs created in an underived or
derived manner; or if it is a matter of taste. Central beliefs are those related to a
sense of self or personal identity, shared with others, or created in an underived
manner, through which formed by a direct encounter with a belief object. This
underived belief is thought to hold more importance considering its connection to an
existential "self". Peripheral (less central) beliefs then are those that are derived-
learned from others, and beliefs about matters of taste. Rokeach (1968) proposed that
attitudes and values are connected to beliefs and they altogether form an individual’s
belief system. The connection of attitudes and values to the beliefs varies in
strengths and the extent of the power is related to how they are connected to beliefs.

One of the models in the related literature is “Sociocultural Model of Embedded

Belief Systems” which was developed as a tool for understanding the construction
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and development of beliefs and attitudes (Jones & Carter, 2007).

Belief Systems
— Efficacy
I~ Social Norms Epistemologies
— Environmental
Constraints Beliefs about:

e Science
e Science learning
e Science teaching

Attitudes toward

Instruction

L—{ Attitudes toward
Implementation

Knowledge, Skills, &
Motivation

Perceptual Filter

Environmental Responses
Gnstructional Practich

Sociocultural Context

Figure 1. Sociocultural Model of Embedded Belief Systems (Jones & Carter, 2007,
p. 1074)

This model has a cyclic nature and no starting point that is bound by the
sociocultural context of the teacher (peers, students, culture, etc.). Knowledge, skills
and motivation are prerequisites for attempting in a particular instructional practice.
According to this model, motivation 1is influenced by attitudes toward
implementation and attitudes toward instruction. Each set of attitude includes related
belief system and can be either positive or negative. In this model, science teachers’
attitudes are strongly affected by epistemological beliefs. Epistemologies represent
beliefs about science, beliefs about learning and beliefs about teaching. Another

group of component includes efficacy, social norms, and environmental constraints.
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Jones and Carter (2007) explain self-efficacy as “beliefs about one’s ability to
successfully implement an instructional strategy” (p. 1075). Social norms are
teachers’ perceptions related to others’ expectations with regard to their teaching.
Environmental constraints are barriers to successful implementation of an
instructional practice, such as a lack of time or resources. According to Jones and
Carter, beliefs are very connected to each other: “For example, a teacher’s beliefs
about using cooperative learning in the science classroom cannot be separated from
her beliefs about science, science teaching, science learning, her motivation, her self-
efficacy, her knowledge of constraints, her knowledge of cooperative learning, her
skills using cooperative learning, prior experiences, the class and school context, as

well as the larger cultural contexts.” (p. 1070)

Another model is Ajzen’s Theory of Planned Behavior (1985) in which beliefs are
used to predict an individual’s intention to engage in a behavior. This model consists
of three constructs: attitude toward behavior, subjective norm, and perceived
behavioral control. Attitude toward behavior (AB) is described as “the individual’s
positive or negative evaluation of performing the particular behavior of interest”
(Ajzen, 2005, p. 118). Subjective norm (SN) is a person’s perceived social pressure
coming from such as school principals, colleagues, parents, and classmates when
having or not having a behavior. Perceived behavioral control (PBC) is “the sense of
self-efficacy or ability to perform the behavior of interest” (Ajzen, 2005, p. 118).
Alhamami (2018) examines language students’ attitudes toward learning in a face-
to-face language learning (FLL) group and an online language learning (OLL)
group. The degree to language students attending face-to-face and online language
classes positively or negatively valued shows their AB. In Alhamami’s study, SN
implies the perceived behavioral expectations of important individuals or groups,
such as a student’s spouse, family, friends, teachers, or classmates, about attending
and learning in FLL and OLL classes. Furthermore, PBC represents for example
beliefs about the existence of elements that may facilitate or hinder attending and
learning in FLL and OLL classes (Alhamami, 2018). Ajzen’s Theory of Planned

Behavior is seen one of the most popular models for explaining, predicting, and
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changing human behavior (Alhamami, 2018).

Teacher beliefs are important since as Dewey (1933) stated “They cover all the
matters of which we have no sure knowledge and yet which we are sufficiently
confident of to act upon and also the matter that we now accept as certainly true, as
knowledge, but which nevertheless may be questioned in the future” (p.6).
Fenstermacher (1979) predicted that the study of beliefs would become the focal
point of teacher effectiveness research. In the related literature, Pajares (1992) said
that beliefs are “the best indicators of the decisions individuals make throughout
their lives” (p. 307). As a similar finding, beliefs structures are important in teacher
decision-making related to curriculum and instructional tasks (Nespor, 1987; Pajares,
1992; Richardson, 1996). It is claimed that teachers trust their core belief systems
rather than academic knowledge at the time of determination of classroom actions
(Nespor, 1987). Many studies in the literature revealed that beliefs are origin of
teachers’ understanding of pedagogical practices, of how students learn, and how
they choose to act within the classroom (Abd-El-Khalick, Bell & Lederman, 1998;
Brickhouse, 1990; Bryan, 2003; Clark & Peterson, 1986; Cronin-Jones & Shaw,
1992; Feldman, 2002; Lew, 2001; Luft, 1999; Pajares, 1992; van Driel et al., 2001).
On the other hand, understanding beliefs necessitates researchers to make inferences
about a person's internalized thinking which is a difficult task (Rokeach, 1968).
However, studies on understanding the beliefs of teachers have been scarce (Clark &
Peterson, 1986). It is stated that in actuality little is known regarding the content of
teachers’ beliefs and the nature of the relationship between beliefs and practice (e.g.,
Kagan, 1992; Luft, 2001; Pajares, 1992; Richardson, 1996; Skamp and Mueller,

2001). This present study is also an attempt to contribute teacher belief research.

There has been considerable amount of research on the phenomenon that teacher
beliefs are strongly affected by the school culture (Tobin & McRobbie, 1996;
Yerrick et al., 1997; Munby, Cunningham & Lock, 2000). Greater number of
research in the literature discusses teacher’s beliefs about teaching (Levitt, 2001;

Bryan, 2003). In other respects, teacher beliefs related to how learning occurs help
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teachers to reorganize beliefs about the teacher and the students’ role in the
classrooms, which thereby affect the way they teach (Levitt, 2001; Luft, 2001;
Richardson, 1996).

Haney, Czerniak, & Lumpe (1996) presented in their quantitative study that teacher
beliefs were a powerful predictor of their intentions to apply innovative approaches.
They found out that the most remarkable four beliefs below to predict teachers’

intention for initiating inquiry:

1. increase interest and enjoyment of student in science;
2. promote positive scientific attitudes and habits of mind;
3. support students learn to think independently;

4. do science related to the students’ daily lifes.

Furthermore, the study implied that experienced teachers desired training related to
inquiry approach and the most impressive element of lasting reform may be the

chance to experience accomplishment with inquiry-based teaching.

2.3.1. Belief-Practice Relationship

Beliefs and practices are interrelated, and beliefs are reliable signals of the
resolutions people have the potential to take (Bandura, 1986; Czerniak & Lumpe,
1996; Kang and Wallace, 2004; Luft & Roehrig, 2007; Nespor, 1987; Pajares, 1992;
Roehring and Luft, 2004). However, there are studies proposing little or no
relationship between beliefs and practice (Bauersfield, 1988; Hoyles, 1992;
Simmons et al., 1999; Wilcox-Herzog, 2002). The form and course in which
teachers’ beliefs and practices change is complex and differ, as occasion requires.
Most of the studies promote the idea that teacher beliefs directly influence teaching
practices (Bryan, 2003; Clark & Peterson, 1986; Crawford, 2007; Deford, 1985;
Ernest, 1991; Fang, 1996; Kamil & Pearson, 1979; Mangano & Allen, 1986; Nisbett
& Ross, 1980; Pajares, 1992; Richardson, Anders, Tidwell, & Lloyd, 1991;
Schoenfeld, 1992; Tobin, 1993; Wallace & Kang, 2004), whereas others defend that
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teaching practices influence teacher beliefs (Cobb, Wood, & Yackel, 1990; Cobb &
Yackel, 1996; Guskey, 1986; Ruthven, 1987). One more agreement is that there is a
two-way relationship where beliefs impact practice and then the outcome of those
experiences in turn impacts beliefs (Cobb et al., 1990; Thompson, 1992). William
(2007) found logical that change in teachers’ beliefs should come before the change
in their practice and hence should be the main focus of professional development
efforts. Luft (2001) proposed that novice teachers generally start with changing their
beliefs, whereas experienced teachers shift their classroom practices at first.
However, the opposite situation is also possible. Many teachers may first try a new
curriculum and then may shift or think about shifting their beliefs if they find the
new approach produces positive effects in their students (Anderson, 2002; Arora,
Kean & Anthony, 2000; Guskey, 1986; Hand & Treagust, 1997; Huberman & Miles,
1984; Simmon et al., 1999).

Beliefs have a key role in affecting science teachers’ practice and may ultimately
decide if teachers choose to implement a new practice (Pajares, 1992; Richardson &
Placier, 2001). There are many studies that have proposed that teachers’ beliefs
characteristically represent the actual practice happening in the classroom (Boulton-
et al.,, 2001; Haney, Lumpe, Czerniak & Egan, 2002; Luft, Roehrig & Patterson,
2003; Richardson et al.,, 1991; Yerrick et al., 1997). On the other hand,
inconsistencies between teachers’ belief and their actual classroom practice have
been interpreted by some of the researchers (Kang & Wallace, 2005; Luft, 2001;
Murray & MacDonald, 1997; Simmons et al., 1999); in most of these studies the
teachers supported student-centered beliefs but were intended to have teacher-
centered pedagogical practices. Teachers who have old and new ideas about teaching
at the same time; their learning and actions mix simultaneous and change based on
the case and personal factors (Bryan, 2003; Hancock & Gallard, 2004; Marx et al.,
1997). Change in teachers’ beliefs to constructivist learning does not certainly imply
that their teaching behavior in classroom will meet with a similar change (Duit &
Treagust, 2003; Fischler, 1994). When a teacher is dissatisfied with his/her beliefs,

shifts in beliefs exist by means of a conversion or a gestalt shift (Feldman, 1997;
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Nespor, 1987; Pajares, 1992). On the other side, Hand (2008) claimed in the sense of
implementing ABI, if teachers change their classroom practice from teacher-centered
to student-centered, the purpose of science learning should be constantly shifted

from concentrating on ‘content’ to ‘concept’ or ‘big idea’.

It should be stated at the end of the literature review that several assumptions guided
this study:

* Beliefs are the set of all things that we believe

* Knowledge is a subset of beliefs;

* People have belief systems that involve beliefs, attitudes and values

* There is a relation between beliefs and practice

To sum up, ABI approach was administered in this study as teaching and learning
environment. Providing this environment is not an easy task for a teacher since it is
not a sudden action. This requires a long process in which the teacher shifts their
practice and beliefs about teaching and learning with the help of well-structured

professional development program related to ABI approach.
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CHAPTER 3

METHOD

The main focus of this study was to investigate how a science teacher’s pedagogical
practices and beliefs were changed in the context of Argument Based Inquiry (ABI)
accompanied by onsite ongoing professional support. The method chapter adresses
the procedure selected for this study including research design, data collection,

participants, data coding and analysis, trustworthiness and limitations of the study.

3.1. Research Design

3.1.1. Design of the Study

Qualitative research approach was applied in this study. Qualitative research is
interested in collecting data in a natural setting or in a place that the participants take
part in the study (Creswell, 2007; Stake, 1995). In this sense, most of the data in the

present study were collected from the school settings especially from the classrooms.

As one of the qualitative research designs case study was prefered for this research.
The case study design was the appropriate methodology to address each research
question of this study since it helped the researcher to investigate and ensure deep
and detailed characterizations of the participant teacher’s beliefs and pedagogical
practices from teacher’s authentic ABI implementations in the classrooms. Merriam
(1998) discriminated case studies from other types of qualitative research by
characterizing them as “intensive descriptions and analyses of a single unit or
bounded system” (p. 19). Depth of individual cases is a substantial feature of using
the case study approach (Creswell, 1998). Crabtree and Miller (1999) expressed that
one of the advantages of qualitative case study approach is the close cooperation

between the researcher and the participant by providing participants to tell their
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stories. By means of these stories the participants are able to define their views of
actuality and this provides the researcher to better comprehend the participants’

moves (Lather, 1992; Robottom & Hart, 1993).

In the literature, there is an agreement between researchers that the relationship
between practice and beliefs is not apparently understood (Kagan, 1992; Luft, 2001;
Pajares, 1992; Richardson, 1996; Skamp & Mueller, 2001). For instance, Pajares
(1992) said that "Beliefs cannot be directly observed or measured but must be
inferred from what people say, intend, and do - fundamental prerequisites that
educational researchers have seldom followed." (p.207). In the belief research it is
seen that qualitative approaches are mostly used (Martin, 2008). Generally, single
case studies have been used in teacher beliefs research (Bryan, 2003; Marsh, 2002;
Tobin & LaMaster, 1995; van Veen, Sleegers & van de Ven, 2005) . Since the
change process of teachers in their instructional practices and beliefs is complicated,
a qualitative case study approach which makes rich and thick descriptive data
available was used by the researchers (Geertz, 1973). For data collection,
observation and interviews are the most commonly used tool of measurement in
antropological research (Richardson, 1996). Patton expressed that the aim of the
interviewing is learning what is “in and on someone else’s mind” (p.278). According
to Merriam (1997), carrying out an interview is “the best technique to use when
conducting intensive case studies of a few selected individuals” (p.72). For that
reason, in the present study case study design was used and data were collected via

observations and semi-structured interviews.

3.1.2. The Context of the Study

3.1.2.1. The School

This study was set in a public middle school located in a district where low-income
families lived in the capital of Turkey, Ankara. The school has one laboratory
insufficiently equipped with mostly old materials. The laboratory is smaller than an

average class. A typical class period consisted of 40 minutes, and was represented
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four times in two days in a week. Break time between periods was ten minutes.

3.1.2.2. The Participant

In the present study, researcher used purposive sampling. At the beginning, 4
participants were selected from the 48 middle school science teachers involved in 3-
day inservice teacher training program (The program will be discussed below.) by
considering their willingness to make ABI implementations and take onsite ongoing
professional support. The reseacher met all of the teachers during inservice training
as one of the trainers in the program and also considered the school locations of
these teachers during sample selection. The researcher asked them if they want to
support during the implementation of innovative approach that they experienced in
the inservice training. The teachers accepted to make ABI implementations
accompanied by onsite ongoing professional support and they volunteered for this
study. At the beginning of the study four participants involved in the study in the
first semester; however, only one of them was able to continue in the second
semester. The researcher prefered to focus on this teacher in the present study with
the aim of deeper analysis of the process related to pedagogical practice and beliefs

about teaching and learning.

The purposefully selected teacher in this research enabled a unique situation because
she was in her first semester of professional development using the ABI approach
with the 36 students who had experience in traditional teaching for years. The 30-
year-old teacher in this study held a bachelor degree of elementary science education
and she said that she had five years of experience in teaching in direct instruction
method. The teacher did not claim that she was a really good teacher; however, she
gave herself 60 points out of 100 since she made great effort for it. The teacher had
just started implementing ABI approach to promote student-centered approaches to
learn at the beginning of this study and experienced inservice training just prior to

the semester starting. Furthermore, she was willing to participate in this study.
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Participant teacher’s beliefs about how she should teach science were characteristic
of a teacher-centered classroom where she was the transmitter of knowledge. Prior to
the study, the teacher taught science through the use of the science textbooks by
direct instruction. If students had questions, they asked them to the teacher and she
answered. Also she was preparing herself for the lesson by considering high-stakes
testing (TEOG) in Turkey and took care of multiple-choice questions. Moreover,
students made experiments in which the teacher determined what to examine, gave
the materials and told students what to do as it is in the cookbooks. However, she is
open to innovative approaches, attends different inservice trainings of the prominent
universities of Turkey and follows different scientific programs. For example, she
conducted a scientific project of TUBITAK (in which students prepare their own
projects and present them to school students, parents, teachers, guests and
TUBITAK committee in a specified day at the end of the year) in the school besides
this study. Moreover, she wants to get a master degree. The teacher’s explanation
(after inservice training and before ABI implementations in the classroom) of which

type of teacher she is presented below:

In spite of the fact that I am a middle school science teacher, there is so
much that I do not know and learn together with my students but of
course I do my best to learn and question how to teach better. Certainly at
times I have difficulties yet I try to do my best. Since I come a little bit
from rote learning, I tend to multiple-choice tests actually and I was not a
teacher who would do activites in the class so far but I really want to be
this kind of teacher, because I quite enjoy doing activities with students
and learn together. Our generation mostly internalized the parrot fashion
and direct instruction method. Now the new generation is more inclined
to use scientific activities and constructivism. I do not know how much |
can but am trying to be so.

3.1.2.3. Professional Development Program

The purpose of the professional development (PD) program was to enhance the
teachers’ comprehension and implementation skills of ABI teaching in the middle
school science classrooms. The teachers were able to construct pedagogical skills
and knowledge with the aim of allowing their students to encounter enthusiasm and

challenges of investigative and experimental science as well as to improve skills
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recommended by the recent science reforms. So as to reach this purpose, the design
and content of the PD program were constructed through regarding practice-based
understanding, data-driven evidence and expectations about national science reform
in relation to the classroom practices. In this part, the structure and content of the PD

program was presented in detail.

PD program in this study consisted of two main stages. The first stage was a 3-day-
long (approximately 24 hours) inservice teacher training and the second stage was
onsite ongoing professional support over a year. Bowyer, Ponzio, and Lundholm
(1987) proposed that eight to sixteen hours of inservice training program time is
needed to successfully make shift in teacher's pedagogical practice. The professional
development program mentioned in this study was in line with their proposal.
Furthermore, much more time was devoted to the second stage of the PD program
which made this study significant. The structure of this PD program was based on

the theoretical framework stated in the literature review.

3.1.2.3.1. Inservice Teacher Training Program

The teacher was selected among participants enrolled in a 3-day inservice teacher
training program at the beginning of the school year (2014-2015) that was carried
out in a university in Ankara in Turkey. Phases of the in-service teacher training
program incorporate diverse workshops. Pinney (2014) stated five key features of
workshops in his study as examining the role of language in learning science,
involving in a SWH lesson enabling the participants to experience the lesson as
students would, practical and pedagogical matters regarding implementation,
discussing alignment of one’s teaching practice with learning theory, and assisting
teachers to construct instructional units built around a “big idea” in science that are
consistent with the SWH approach and standards of NGSS. The workshops of the

present program contained the key features, which Pinney mentioned.

In the preset study, the program began with theoretical negotiations on learning and
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teaching in order to see teachers’ pre-existing beliefs, perceptions and postures
related to teaching, learning and learners. Then the first day of the program
continued with ABI content related activities. Within the scope of these ABI
activities, teachers were involved in hands-on inquiry experiences within the selected
curriculum-based unit. In these activities teachers were treated “as if they were
learners” in order to face them intensely in inquiry, questioning and experimentation.
Hence, the program could be a model for teachers regarding forms of teaching
through ABI. Also another aim of treating teachers as learners was to show them
how they should behave their students as learners and to make them understand how
students really feel and what they do in an ABI related learning process. Such
activities not only highlighted the value and joy of ABI learning but also presented
an opportunity for self-reflection about their own learning dynamics. The national
and international research analysis in inservice teacher education pointed out the
necessity of teacher practice of the training period as a learner in an attempt to make
the teachers share their own learning experiences and to make their own inferences

about how learning occurs (Gunel & Tanriverdi, 2014).

After implementation of ABI related activities, teachers participated in discussions
with respect to this implementation. The purpose of these discussions was to cross-
question with teachers whether there is a difference between their learning and the
students’ learning, and to reflect upon what they carried out over the ABI-related
activity as a learner. Moreover, after the implementation of this activity, it was also
intended to manifest participant teachers that the process they were a part of was
planned by taking the learning outcomes in the science curriculum into
consideration. After these practices, another pedagogical discussion was carried out

relevant to learners’ conceptions and learning.

Abovementioned implementations were applied in the first day of the inservice
teacher training program. In the second day, the program continued with a second
ABI related activity in a different content from the previous one. After this activity

second pedagogical discussion in the name of “fish bowl” with the purpose of
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demonstrating how the trainers made preparations for the ABI related activities was
hold. Two of the trainers presented the preparations of previous parts of inservice
training by negotiating with teachers. Here, the aim was to convince the participatory
teachers that if they were diligent for the preparations, they could have a chance to

make an authentic application of an ABI oriented activity in their classrooms.

On the other hand, what were the necessary preparations to get ready for
implementing an ABI content related activity? Cooperation between trainers and the
participating teachers was essential. In the third and last day, inservice training
continued with the lesson preparations of teachers, which starts with the construction
of a well-designed individual concept map. Because developing this concept map
provides teacher what s/he knows about the content and which deficits s/he has
related to content. Jonassen, Reeves, Hong, Harvey and Peters (1997) also stated that
the intention to construct a concept map is revealing the perceptions of the map’s
author, rather than a reproduction of memorized facts. Particularly it is one of the
best ways of reflecting someone’s knowledge about a content and it is a kind of
individual negotiation about concepts. Therefore, the concept map can be an

effective tool to reflect and manage this conceptual and cognitive process.

After the finalization of concept maps, big and sub-ideas were formed by taking into
account of the individual concept maps. Concept map oriented big idea(s) provides
teachers to see the limits of the unit and to achieve a holistic view to the flow of the
unit. Because ABI includes very open-ended processes for students. In this case
students can get drowned in the subject and enter into nonsense and dubious
investigations unless a teacher draws the red lines of his/her primary purposes. Thus,
in the light of big idea(s) teacher will be able to keep the implementation where it
belongs and prevent students’ minds not to get meaninglessly confused. Also, “sub-
ideas” provide teacher ABI activities in which students are lead to a common insight
and if the teacher makes implementations touching with each sub-idea, students will

be able to reach the big idea of the unit.
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After teachers prepared their concept map and constructed big and sub-ideas of unit,
some further preparations for the beginning activities followed. In these beginning
activities, students were lead to ask a researchable question raising their curiosity via
initial class discussion and make experimental investigations. Afterwards holding all
these workshops in the university classrooms, the 3-day-inservice teacher training

program ended with general evaluation of the workshops.

After the first stage of the PD program, teachers had a chance to take support from
the expert trainers in their classrooms. These trainers are the people who guide the
teachers during the inservice training and make research on ABI approach,
professional development and science education as being professors, associate
professors, graduate students and doctoral students. The researcher of this study was
also one of the trainers in the inservice training. The support for the teachers after the
inservice training was valuable because even the teachers saw some examples of

ABI activities in the trainings they needed assistance when experiencing it.

In the literature, it was stated that changing teachers’ practices is not an easy job. In
order to innovate teachers’ practices there were two major stages of this present PD
program. First stage was inservice teacher training program. After inservice training,
PD program continued with on-demand part. The second stage was “onsite ongoing
professional support”. Onsite ongoing professional support was given optionally
when teachers decided to make changes in their teaching and make preparations for
ABI implementations. The abovementioned structure and content of the PD program

was summarized in the Table 2 below.
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Table 2. The Content and Structure of the PD program

The Professional Development Program

Content Components Description Purpose
Scaffolding teacher
perceptions through
. Constructing an learning and teaching of
Pedagogical . . :
Discussions unde{sta.ndmg of . science to better inform and
learning and teaching guide the development of
the necessary pedagogical
practices
Immersing teachers in
Hands-on ABI activities within the
In- . selected units so that Development of familiarity
. Inquiry . . o ere
service : they can experience the | with hands-on activities
. . Experience
Training process by themselves
Activities as learners
. Development of unit Successful implementation
Curriculum ial £ . ..
Preparations plans and potenti of ABI inquiry teaching in
pathways activity actual classrooms

On-site Professional

Support

On-going support in
teachers’ school settings
by the school visit of
researchers

Teacher engagement in
ABI teaching;
accommodation of their
instructional needs;
monitoring incentives

Assessment and
Measurement

Analysis of classroom
videos recorded by
teachers during ABI
implementations in their
own classroom
environments

Providing feedback on
teacher pedagogical
development after each
semester in the program

Source: Kilic, B., (2016). Investigating questioning patterns of teachers through their

pedagogical progression in ABI classrooms.

Some of the teachers attending this ABI oriented inservice teacher training program

and willing to make ABI implementations in her classrooms by taking onsite

ongoing support. One of them was selected purposefully and she volunteered for this

study. She also accepted that her implementations would be evaluated within the

context of the present study.

3.1.2.3.2. Onsite Ongoing Professional Support

Participant teacher would implement ABI in her selected classroom(s). Although she

attended the inservice teacher training program, she was not sure about how to apply
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it. What were the requirements of the preparation, what was waiting for her in the
classroom and which reactions of students did she face with if she wanted to practice
ABI? The teacher had many questions and hesitation since she had never applied
ABI. The intention was to locate a new lens on teacher’s preparations and
implementations in order to monitor. Ongoing support provided by instructional
coaches raised the possibility that teachers would transfer new learning into their
classrooms (Cooter, 2003; Cranton & King, 2003; Loucks-Horsley & Matsumoto,
1999; Zemelman, Daniels & Hyde, 2005).

Considering that teacher needs time for training and investigating the innovative
approach, one-on-one onsite ongoing professional support was planned by the
researcher. These sessions were conducted by taking into account teacher’s needs.
Besides face-to-face communication e-mail, mobile phones and whatsapp were used
to ease communication with the teacher. The researcher provided onsite supports in
teacher’s school settings at least once in two weeks, and ongoing supports at least

once in a week and whenever teacher needed with other communication tools.

In the first meeting with the participant teacher in her school on October 22, 2014, a
detailed briefing about the coming process was given to the teacher. A general time
schedule was formed for preparations and in-class implementations, and also science
units were decided for ABI implementations. After the teacher signed the consent

form, pre-interview was conducted. In the second meeting, preparations were started.

The participant teacher was asked to choose one or two unit(s) from the first and
second semester curriculum to make instruction in ABI format. Teacher had freedom
to choose topic, grade and classes. She chose “Electricity In Our Life” (third unit in
the seventh grade science curriculum) in the first semester and “Light” (fifth unith in
the seventh grade science curriculum) in the second semester. Actually, we planned
one more unit for the second semester; however, we could not arrange the time
because of various factors: snow holiday, teacher’s other project liabilities, students

went to their hometowns before the start of school holiday. Also first two units could
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not be included into the schedule because of the duration of official authorization
process for the research. Moreover, the teacher chose to make implementations in
seventh grade and in one section (7/C). Implementation dates were given in the table

below:

Table 3. ABI Implementation Units In Science Curriculum

Unit Semester Recorded ABI Content of the ABI
lessons Implementation
2 Frictional Electricity

Electricity In Our

. 1 2 Electric Current
Life
2 Series-Parallel Circuit
2 Absorption of Light
Light 2 2 Refraction of Light
2 Lenses

The researcher attended all class periods with the teacher and observed the class by
taking field notes and video records. The dates and times of all class observations
were organized beforehand by the teacher and the researcher. But, the teacher gave
the final decision about the days and times the researcher could come and observe

her classes.

There are three phases in teacher preparations accompanied by onsite ongoing
professional support:
1. Teacher-on-preparation
o Teacher-researcher collaborative content related negotiations

o Preparation of concept map
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o Deciding big and sub-ideas
o Preparations of classroom activities and teacher’s negotiation
cycle
= Development of possible negotiation cycle taking place
during initial class discussion
= Development of ABI activities including alternative
scenarios
2. Teacher-on-action
o Classroom implementation (Researcher is a nonparticipating
observer but ready for onsite support if needed in the classroom)
(The procedure is explained below in detail.)
3. Teacher-on-self reflection
o Teacher’s briefing (self-reflective judgement) after each ABI
implementation
o Semi-structured interviews at the beginning of first semester and
at the end of the year
o Informal conversations during preparations, before and after

lessons.

Teacher-on-preparation

At first, teacher constructed a concept map related to the unit by herself and the
researcher gave feedback on it via e-mail. Then a face-to-face meeting was arranged.
In this meeting, collaborative negotiations about the content were held. In this way,
she experienced how a negotiation cycle (class discussion) about the topic could be
formed in the classroom with the students. Then the researcher and the teacher
worked on the preparation of the concept map, talked about its logic and evaluated
the concept map she made. Teacher-researcher collaborative concept maps were
given in the Appendix C. After that they went through the formation of big and sub-
ideas. The final decision of big and sub-ideas was left to the teacher. Teacher always
had the freedom to accept or reject the suggestions posed during this one-on-one

discussion sessions between the researcher and herself.
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The next step in the preparations for the unit was to choose at least 3 ABI oriented
activities related to big- and sub-ideas for implementations. Hand, Wallace, and
Prain (2003) suggested that minimum 3 SWH activities was required to make a
noticeable difference in a teacher's instructional approach and thereby have effect on
students' understandings of the scientific conceptual knowledge. The teacher had a
chance of experiencing 6 ABI implementations in two science units during this
process. The activities were ABI oriented which promoted the negotiation of science

knowledge in the classroom, and allowed for higher-level student thinking.

During each ABI oriented planning, the teacher used an ABI teacher template (given
in Appendix B) in order to visualize the negotiation cycles that would happen during
initial and whole class discussions. First she prepared an attention grabber question
related to content and then possible questions that she can ask and/or the students
pose. This prediction of questions during initial class discussion enables also taking
precautions for students’ irrelevant and searchless questions. Furthermore, one more
possible initial class discussion was structured for each implementation as plan B.
Then she decided possible ABI activities. If the teacher asked for advice in activity
selection, the researcher helped her to find or choose the activities. After she fully
constructed the ABI teacher template, she mailed it to the researcher and the
researcher gave feedback for it by e-mail and phone calls. Furthermore, before each
ABI implementation the teacher and researcher talked about the planning and the

process that would take place in the classroom.

Teacher-on-action

What happened in the classroom during ABI implementations? In general ABI was
applied in 3 consecutive phases: (1) initial class discussion (opening negotiation) (2)
experimentation and small group discussions (3) whole class discussion. The teacher
followed the below procedure in each ABI implementation. RTOP scores of the

teacher represented how successful she implemented this procedure.

The teacher engaged students in a discussion about the topic by asking an open-

ended and attention-grabber question. Teacher attempted to reveal students’ prior
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understanding through initial class discussion and created negotiation environment in
order to force them to think and state their ideas related to discussion, and she
pushed them into the negotiation cycle. At the end of this opening negotiation, it was
intended to create a conflict in students’ mind. Then students as groups formed the
questions that they wanted to investigate. After revising the questions from the view
of whether they are researchable and suitable (for topic) questions or not, each group
made experiments in order to find out an answer related to their questions. The
experiments totally focused on students’ purposes were decided by the students
themselves and they might be changed as a result of negotiation between the students
or between the students and the teacher. While students were making discussions in
small groups, the teacher attended these negotiations by visiting each group and
asking what they did, how they did it, what they found and what they thought about
it. While she was making this, she tried to direct students to the big idea.

As students were performing their experiment, they were required to provide
relevant qualitative observations and quantitative data. Each group recorded
observations and data during investigation. The teacher encouraged students to
negotiate their understandings about the data with their friends. The students were
encouraged to make knowledge claims to answer their beginning questions which
were also a statement of explanations for their data. And based on their interpretation
of their findings they supported their claims with evidence. After completing this
process, each group wrote their questions, claims and evidences on the blackboard.
All groups explained and defended their claims with evidences in front of their
friends respectively, which occured in whole-class discussion. At the end of each
group’s presentation the rest of the class asked the questions that they did not
understand or make challenge to group members which creates a discussion
environment. Moreover, some students refuted the arguments of the presenter group.
The teacher also time to time attended to whole-class discussion with her questions
and tried to direct students to the big idea, draw their attention to the missing parts
and increase student-student interaction. After this discussion, students finished ABI

reports that they started to write in the process. Students individually wrote for each

54



implementation their questions, experiments, observations/findings, claims,
evidences, reflections related to the change in their first ideas and information from

other sources related to their findings in their ABI reports.

Teacher-on-self reflection

After each class session, the researcher discussed with the teacher about the
implementation of ABI approach. The teacher gave briefings related to her ABI
experiences. During this one-on-one debriefing session, the researcher first
accompanied the teacher with questions (e.g., What was the best part of the lesson?,
Did you have any difficulties, which moment did you face with this difficulty?) to
make self reflective judgements and then highlighted some aspects of the
implementation and pedagogical moves that needed improvement in order to
promote teacher’s awareness of certain behaviors, and finally made suggestions to
the teacher for the proper implementations in the next weeks. At the time of the
implementation period, the researcher repeated the same procedure. Moreover, this
process built trust between the teacher and the researcher. All discussions between
the researcher and the participant teacher were recorded audially for later analysis.
Furthermore, at the end of the first semester, researcher gave a general feedback
related to in-class implementations by watching the videos for better experiences in

the next ABI implementations.

3.1.3. Data Collection

Data collection for this thesis study comprised a period of ten months. Within the
span of these months, the researcher of this study applied qualitative methods of data
collection. According to Yin (2002), there are three key principles in case study data
collection: using multiple data sources of evidence, creating a case study database,
and maintaining a chain of evidence. The multiple data sources used in this study
were:

* Observations of six ABI implementations including classroom videos and

non-participant onsite observations
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e Semi-structured interviews

* Teacher’s briefings and informal conversations

Table 4. Data Collection Tools and Purposes

Data Source Data Type

Purpose

Research
Question

RQ)

Classroom Video

video records

Observations

To analyze the level of teacher’s
ABI implementations with RTOP
scale and the classroom moments
in which the teachers initiated,
scaffolded and maintained whole
class negotiation(s) and overall
classroom interactions for further

implementations.

RQI

Non-

participant Written

onsite (field notes)

observations

To be able to discuss with the
teacher immediately after ABI
implementations related to the
classroom moments in which the
teacher initiated, scaffolded and
maintained the negotiation(s) and

overall classroom interactions.

RQI

To capture researcher’s thoughts
from being in the classroom and
to help illustrate what videoing

may not be able to capture.

RQ2

Audio

records

Semi structured interviews and

transcribed

texts

To understand and capture the

teacher’s beliefs, perceptions,
ideas about teaching, learning,
ABI and the experiences of ABI
(implementations and preparation

process).

RQ2

56



Table 4 continued

Audio To capture teacher’s  self-
Teacher’s briefings records reflection about her beliefs and
and and instructional practices when she RQI1, RQ2
informal conversations transcribed  explicitely explained.
texts

Observations (Classroom Videos and Non-participant Onsite Observations)

In order to interpret teacher’s beliefs and pedagogical practices, observation was
necessary as a primary data source. together with other data collection methods as an
additional evidence. Observations included classroom videos and non-participant
onsite observations. The 6 ABI implementations of the teacher from the two science
units (Electricity in Our Life, and Light) were observed and recorded as videos. The
videos allowed the researcher to see and hear the most of the aspects of the
classroom and evaluate the lessons by using RTOP scale with other researchers.
Each class period was approximately 40 minutes in length and each ABI
implementation continued as two class periods. Most of the students voluntarily used
10 minutes break between two periods for ending their investigations. Since it was
impossible to see all details related to teacher’s practices in the videos, the researcher
observed the class sessions. Furthermore, another important reason for non-
participant onsite observation was to make it easier to interpret teacher’s beliefs. As
Pajares (1992) and Bryan (2003) stated studying teachers’ beliefs was difficult,
because individuals are generally incapable or even unwilling to share their beliefs
and it is thought that teachers often do not explain their thoughts. These non-
participant observations were recorded as field notes. Field notes included strengths
and weaknesses of ABI implementations, remarkable student-teacher interactions,
missed teacher opportunities, and how students and the teacher reacted in the small
group and whole class discussions. Moreover, notes included reflections on the
teacher’s practices related to her beliefs. The field notes were hand written in a field

journal and dated.
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Semi-Structured Interview

Interviewing is one of the most important techniques preferred when applying case
study research (Merriam, 1998). Interview enables for researcher to examine
teachers’ beliefs concerning teaching, learning and ABI approach. Semi-structured
interview is generally used to investigate teacher beliefs in the way they define their
thoughts and practices (Kagan, 1990). Interviews were oriented to understand
teacher’s current views of learning and the pedagogy she believed she was
performing. Case study analysis should "show how it sought to use as much
evidence as was available, and [the] interpretations should account for all of this
evidence and leave no loose ends" (Yin, 2009, p. 160). This study includes semi-
structured interviews, which were conducted at the beginning and end of the year.
Each interview has 31 questions (given in Appendix D and E) which were developed
to make explicit teacher’s beliefs and practices before, during and at the end of the
process, and focusing on the information this study searched. Each interview
continued almost two hours. The researcher tried to give the teacher enough time for
deeply answering the questions. they were recorded audible in order to transcribe

dialogs later for coding in data analysis procedure.

Teacher’s Briefings and Informal Conversations

The teacher gave briefings related to her ABI experiences immediately after the
implementations. These briefings enabled to make her self-reflected judgements with
the guidance of the researcher during one-on-one debriefing dialogs. Informal
conversations also generally occured after the lessons and sometimes during the
lesson while students working individually or in groups. These conversations
concentrated on teacher’s moves related to the elements of ABI implementation.
Briefings and informal conversations were generally captured by audio recording or

notes were taken after the conversations.

3.1.4. Data Coding and Analysis

The researcher investigated the change in science teacher’s pedagogical practices

and beliefs when she implemented ABI oriented science lessons in seventh grade
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classrooms with onsite ongoing professional support over a year. The research

questions of the study are:

1- What changes occur in science teacher’s pedagogical practices following
implementation of ABI accompanied by onsite ongoing professional support?
2- What changes occur in science teacher’s beliefs about teaching and learning
following implementation of ABI accompanied by onsite ongoing

professional support?

3.1.4.1. Analysis of Research Question One

The Reformed Teaching Observation Protocol (RTOP) (Piburn & Sawada, 2000)
was selected to measure teachers’ ABI instructions. The RTOP is an observational
instrument that was designed to evaluate changes in classroom environments as
regarding reform as implied by the NRC and was used to analyze videotaped science
lessons. The RTOP was also modified into Turkish by Giinel, Akkus, Ozer-Keskin
and Keskin-Samanci (2013). The items of RTOP, which were appropriate to the
teacher template of the SWH approach, were categorized into four components:
student voice, teacher role, problem solving and reasoning, and questioning (Martin
& Hand, 2009). Scores were calculated by using a rubric of 0 (never occured) to 4
(very descriptive) which was detailed enough to identify the participant teacher’s
level of ABI implementation of each criterion. The RTOP has been shown to have a
high inter-rater reliability and has been factor analyzed for construct validity.
Despite the fact that RTOP is an effective tool for identification of reformed based
teaching, the researcher shared the same concern with Promyod (2013) related to
RTOP’s limitations for evaluating teacher’s questioning since it contained only one
item directed to questioning practices. In this study, the three items which were
added by Promyod (2013) to the RTOP’s questioning category were also considered

and included. Abovementioned 17 RTOP categories were given in Table 5 below:
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Table 5. RTOP Categories

Student Voice

- The instructional strategies and activities respected students’ prior
knowledge and the preconceptions inherent therein.

- The focus and direction of the lesson was often determined by ideas
originating with students.

- Students were involved in the communication of their ideas to others
using a variety of means and media.

- There was a high proportion of student talk and a significant amount of
it occurred between and among students.

- Student questions and comments often determined the focus and
direction of classroom discourse.

Teacher Role

- The teacher acted as a resource person, working to support and
enhance student investigations.

- The metaphor “teacher as listener” was very characteristic of this
classroom.

Problem Solving
and

Reasoning

- This lesson encouraged students to seek and value alternative modes of
investigation or of problem solving.

- Students were actively engaged in thought-provoking activity that
often involved the critical assessment of procedures.

- Students were reflective about their learning.

- Intellectual rigor, constructive criticism, and the challenging of ideas
were valued.

- Active participation of students was encouraged and valued.

- Students were encouraged to generate conjectures, alternative solution
strategies, and/or different ways of interpreting evidence.

Questioning

- The teacher’s questions triggered divergent modes of thinking.
- Questioning to encourage student’s investigation

- Teacher’s questioning to promote students’ negotiation and multi-
person conversation

- Opportunity for learners to pose their own questions

In this study, participant teacher’s 6 ABI implementations were videotaped. Each

video continued for 90 minutes of two consecutive lessons. Videorecords of the

lessons were evaluated using RTOP instrument. According to McMillan and
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Schumacher (1997), the common reliability estimate applied for observational
research is agreement. This means that when two or more raters observe and rank
something independently, inter-rater reliability is achieved if they agree with each
other with respect to rating and observations. In this study, two independent raters
watched the videos and scored the participant teacher’s ABI instructions by using
RTOP. The raters were experienced researchers in the use of the RTOP instrument.
In case of different ranking in scorings of these two independent raters, revisions of
the observation notes and discussions were made until an agreement was reached.
When it was needed, videos were consulted again and watched related minutes of
ABI lessons to reach an agreement. Inter-rater reliability between two raters was

very close to 100%.

3.1.4.2. Analysis of Research Question Two

The research on teacher change draws attention to the reality that teacher
pedagogical changes in their practices cannot be acquired without a change in their
perceptions and beliefs about learning and teaching (Gunel & Tanriverdi, 2014).
This study attempted to describe a teacher's beliefs by analyzing what she says
(professed), what she intends to do (intentions), and what she does (practices) (Clark
& Peterson, 1986; Pajares, 1992; Rokeach, 1968;). Therefore, in order to examine
teacher’s beliefs different data sources such as observation, interview and informal
conversations were used in the present study. The purpose of the use of variety of
data sources was to make explicit the words that the teacher chose to describe her
beliefs and her practice as related to the teaching and learning of science, in order to
better understand her beliefs throughout the study. All data were recorded by

audible, video or written.

All interview audiotapes were transcribed in full. Interview transcripts, audio records
of briefings and informal conversations, and field notes were typed and brought
together. Because of the variety of data sources constant comparative method was

applied for the analysis of the second research question (Glaser & Strauss, 1967).
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The constant comparative method (CCM) is a method for the data analysis in order
to develop a grounded theory. Researchers use CCM to develop concepts from the
data by coding and analysing at the same time (Taylor & Bogdan, 1998). According
to Glaser and Strauss (1967), the advantage of this method is that the research starts

with raw data, through constant comparisons a substantive theory will emerge.

Corbin and Strauss (2008) refer to the process of analyzing data as coding. Coding
involves three levels of analyses: open coding, axial coding, and selective coding. In
this research, first unified data were descriptively coded. In the process of open
coding every passage was labelled with the most appropriate codes in the context of
entire story. Then it was important to make categorizations; therefore, axial coding
was used and some codes were combined with other codes and formed a pattern. In
the final stage of coding, as Corbin and Strauss (2008) stated, core categories
validating the similarities and differences were identified. Following themes

emerged as a result of analyzing the complete data set:

* Beliefs about teaching

* Beliefs about learning

* Beliefs about ABI

* Beliefs about own ABI teaching experience

* Beliefs about obstacles to teaching and learning in ABI
* Beliefs about professional development programs

* Beliefs regarding teaching profession

At the end, an external researcher who is experienced in coding independently coded
the data. After two raters disscussed about the codes they made and reached a

consensus, inter-rater reliability was calculated as almost 100%.

3.1.5. Trustworthiness of the Study

Credibility, transferability, dependability and conformability are the four issues to

determine the trustworthiness of a qualitative study (Lincoln & Guba, 1985).
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Lincoln and Guba argued that ensuring credibility is one of most important factors in
establishing trustworthiness. By having prolonged engagement during this study,
trust was established and adequate understanding was gained between researcher and
the participant teacher (Erlandson, Harris, Skipper & Allen, 1993; Lincoln & Guba,
1985; Merriam, 1995). Another technique for developing credibility for this study
was peer debriefing (Lincoln & Guba, 1985). The researcher discussed the analysis
with peer-researchers from the field of science education and the external researchers
who coded the data. During the interpretation of the data in order to answer research
questions, many discussions were regularly held with the advisors of this study.
Triangulation is another technique to ensure credibility of the study since data were

collected from multiple sources to produce greater understanding (Merriam, 1995).

In terms of transferability, Merriam (1998) and Stake (1994) expressed the
importance of qualitative studies whose findings are applicable to other or broader
areas. This study is a representation of presenting thick descriptions of a teacher’s
classroom practice and beliefs, and a professional development program to transfer

the findings to other situations.

To ensure dependability of the study, transcripts of the data were coded by another
experienced researcher mentioned before and videos of ABI implementations of the
participant teacher were rated with RTOP by two other experienced researchers who
were specialized enough in RTOP scoring. Furthermore, in order to reach consensus

about RTOP scores and data coding many discussions were held.

3.1.6. Limitations of the Study

The greatest limitation of this study was that first interview was conducted after the
inservice teacher training program since the participant was selected purposefully
from the teachers who attended this program. Even she explained her previous
beliefs honestly and clearly, inservice training could have affected some of the
teacher’s expressions and accordingly this might affect the data. The data addressed

the teacher’s previous teaching practices and beliefs about teaching and learning
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which were based on teacher’s expressions. Observation before the inservice training
could have been done and this would present us more data source; however, the
training was conducted immediately after the participant was identified following the

inservice teacher training program.
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CHAPTER 4

RESULT

This chapter will report the findings of the data analysis procedures discussed in the
previous chapter. In this section the case of a science teacher was presented and in
the light of research questions how much teacher’s pedagogical practices and beliefs
were changed with onsite ongoing professional support given after inservice training

was explained in detail. The research questions are:

1- What changes occur in science teacher’s pedagogical practices following
the implementation of ABI accompanied by onsite ongoing professional

support?

2- What changes occur in science teacher’s beliefs about teaching and
learning following the implementation of ABI accompanied by onsite

ongoing professional support?

As it was stated before in the method chapter of the study, this professional
development program consists of two parts: in-service teacher training and ongoing
onsite professional support. Second part of the program requires three stages:

teacher-on-preparation, teacher-on-action and teacher-on-self reflection.

4.1. Introduction: Developing Lessons Using the ABI Approach

After inservice training the participant teacher was willing to implement ABI
approach in her classrooms. She was open to innovative approaches to apply. When
she applied a few things from what she saw in the inservice training program, the

teacher was amazed of students’ reaction:
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Everybody in the classroom incredibly attended to the lesson. Students
started to be more interested when they feel they are doing something.
Although I cannot apply new approach in eighth grade classes, at least I start
the lesson by questioning. After attending inservice training I initiate lessons
with questions. Firstly I could not wait for the answers but now I give time
for it. This takes time; however, students really learn. Also because they
comment on their learnings, they learn more permanently. We made
negotiations and they liked arguing.

After the teacher was very pleased with these kind of small but positive changes, she
decided to innovate her teaching; however, she did not find herself enough to change
her pedagogical practices and not know how to implement ABI. Therefore, she
requested to take onsite ongoing professional support in order to apply ABI
implementations as it should be in her classrooms and volunteered for this study.

Then preparations started at full steam. The whole process was planned in detail with

the teacher.

Preparations were made with teacher-researcher collaboration in several meetings
before in-class implementations. During this time, with the feedbacks of the
researcher, teacher formed her concept maps, big and sub-ideas related to content.
Then the researcher and the teacher deeply had both conceptual and content related
negotiations. Hereafter the teacher modified her preparations and brought
negotiation cycle (what would happen in the classroom) into being. Throughout the
year researcher and the teacher constantly kept in communication via face-to-face
communication, mails, phone calls and whatsapp messages. Moreover, the
researcher attended all classroom implementations as an observer. In this case, the
researcher was able to record immediately teacher’s reflection and make negotiation

with the teacher related to ABI instruction after each classroom implementation.

Teacher came to the classroom after having a different preparation process from the
previous ones as it was stated above (More detailed information about the
preparation process was given in the method chapter). Big idea of the
implementations was identified by the teacher; however, the activities were
conducted by the students. During the whole process from the initial class

discussions -through the identification of the questions by the students as
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groups after having small group discussions, experimentation and developing claims
related to questions in groups- to the discussion of the claims and evidences as whole
class, the teacher incorporated the students into the conceptual framework of the
topic and the discussions parallel to the objectives of the unit. Furthermore, the
teacher structured the relationship between conceptional elements of the unit through

student focused questions, investigation activities, discussions, claims and evidences.

4.2. Teacher’s Process Trajectory in her Pedagogical Practices

The teacher made 6 ABI implementations in her one seventh grade class over a year.
In each semester she made 3 ABI implementations. Each implementation was rated
with the RTOP scale from the classroom video records by the two independent
experts who were also trainers in the inservice teacher training program. Experts
evaluated their scores until reaching a consensus to get the final score which
represents the ABI implementation level of the teacher. Furthermore, interviews
were coded by two independent researchers. Then interrater reliability was

calculated as 100%.

In the whole process, teacher’s RTOP scores came from 0.60 to 1.82 over 4.0. After
inservice training teacher’s first implementation score was 0.60. With the onsite
ongoing support, highest RTOP score of the teacher was rated as 1.82 in the same
academic year. The teacher’s RTOP scores show the improvement of ABI
implementations throughout two semesters. Based on this outcome, it can be roughly
said that onsite and ongoing support contributed to teacher’s advancement in her
ABI practices in the classroom. The teacher’s process trajectory in the modified

RTOP scale was evaluated below.

In the first semester, ABI was implemented in the unit of “Electricity in Our Life”.
The teacher wanted to apply it in seventh grade level and chose the class of section C
from her three seventh grade sections. In this semester she experienced three ABI

implementations. In the second semester, ABI was implemented in the unit of
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“Light”. Teacher made a three ABI implementations in the second semester and

totally six implementations over an academic year.

In this part teacher’s moves during her ABI implementations in sections C were
presented together from the very first implementation to the last (sixth) one through
interpretation in four categories of RTOP: student voice, teacher role, problem

solving and reasoning, and questioning.

4.2.1. Student Voice

Participant science teacher’s RTOP scores in each item of student voice category

which show the ABI implementation level were presented in Table 6.

Table 6. Scores of Student Voice

RTOP Scores of ABI Implementations

1 st 2nd 3rd 4th sth 6th

The instructional strategies and

activities respected students’ prior

knowledge and the preconceptions 0.5 1.5 1.5 1.5 2 1.5
inherent therein.

The focus and direction of the lesson
was often determined by ideas

originating with students. 0.5 1 1.5 1 2 1.5
- Students were involved in the
$ o communication of their ideas to others
= -g using a variety of means and media. 0.5 1 2 2 2 1
Ry
wn >

There was a high proportion of student
talk and a significant amount of it
occurred between and among students. 0.5 1 1.5 1.5 2 1

Student questions and comments often
determined the focus and direction of
classroom discourse. 0.5 1.5 1.5 2 2 1

Total/5 0.5 1.2 1.6 1.6 2 1.2

(RTOP scores are over 4.0.)
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At the beginning of the first semester, student voice showed up just as answering
teacher’s questions. While the vast majority of the class was involved for the short
answer questions, just certain students were active for the open ended questions
teacher asked to move discussion further. Only the ones who raised finger to talk
were given the permission. The movement towards other students to push them into
initial class discussion was limited. Moreover, the teacher skipped some of the
willing students. Even when she gave permission to these willing students to talk, it
was observed that she did not ask follow-up questions; therefore, they could not find
much opportunity to talk. The focus and the direction of the lesson was not
determined by ideas originating with the students; because, the teacher picked the
ideas of the students suiting her plan. Student-student interaction was almost none.
Dialogs were commonly between teacher and student. Same students were generally
actively partipated in the discussions. The teacher repeated the groups’ presentations
and asked questions to understand whether the students follow their friends or not.
Also it was observed that mostly the teacher asked questions to the groups during the
whole class discussion. The teacher was talking loudly, there was no any other
person in the class louder than her. It cannot be exactly said for the first semester that
-as it 1s stated in the RTOP scale as a criterion- student questions and comments
often determined the focus and direction of the classroom discourse. Students could
not find much opportunity to communicate their ideas to each other. On the other
hand, the teacher’s attempts to extend the conversation or questions to students

why/what they believed increased in time.

From time to time, the questions of the students crossed the border that the teacher
determinated with the big idea for the lesson without teacher’s interference during
the initial class discussion. The students had difficulty when they were developing
their questions that they were curious about. One of the possible reasons for this
situation may be that the students did not have enough question marks in their
minds. It was expected that the teacher constructs contradiction in students’ minds at
the time of the initial class discussion. This could not exactly happen in the first

semester. Sometimes the teacher could not use some opportunuties. For example, it
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was seen in one of the groups that the students collected two types of data and the
teacher could have used this variety of data as a chance to involve the silent students
into the discussion and also give students an opportunity to think on what they did.
Sometimes the teacher went towards the students who had not talked. There were
moves for non-participating students in order to count them into ABI; nonetheless,
argumentation was squeezed between the teacher and student. The teacher did not
know fully what happens in each group especially in the first implementations, since
she had difficulty to follow. At the end of the first semester (in the third
implementation), when the teacher started to succeed being silent during whole class
discussions, the proportion of student talk increased and sometimes the students’
comments determined the direction of the classroom discourse. Everybody was
talking all together because they were trying to make themselves heard by the
teacher. The groups sometimes had very similar research questions which shows us
that the teacher could not follow what each group searched; however, there were
times that she interfered in small group discussions and showed different point of
views of these very similar questions to direct students make their investigations in
various ways for the same research question. As time passes, student voice in the
classroom increased; however, it was generally followed by much larger turns of talk

by the teacher.

In the second semester especially beginning from the first implementation (teacher’s
fourth ABI experience) the teacher tried to encourage her students more to
communicate their ideas in front of the class after group work with the presentations
during the whole class discussion. Also she tried more to engage the other students
by encouraging them to ask questions to the presenter from their friends and to argue
about conflicting ideas. Therefore, these moves of the teacher increased the

proportion of the student talk.
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Figure 2. Teacher’s Reformed-Based Practice Scores Representing Level of
Implementation of the ABI in the Category of “Student Voice” throughout Two
Science Units

Figure 2 reveals the participant teacher’s levels of ABI implementations over two
science units. As illustrated, the scores of the teacher compared from the beginning
until the end of the year varied. Despite the fact that there was not a spectacular
change in terms of the practice scores, this figure exposes the trend of the teacher’s
actions in her science classrooms across the ABI implementation phase. It can be
seen that the participant teacher performed an improvement except for the last
implementation throughout the observation period. This ABI practice was focused
on “lenses” in the unit of “light”. The reason beyond the decline in the last one can
be explained with the teacher’s inadequate preparation during the construction of

initial class discussion (compared with the previous ones).

4.2.2. Teacher Role

Teacher’s RTOP scores in each item of teacher role which show the ABI

implementation level were presented in Table 7.

71



Table 7. Scores of Teacher Role

RTOP Scores of ABI Implementations

1 st 2nd 3rd 4th Sth 6th

The teacher acted as a resource
person, working to support and 1 1.5 1.5 2 2 2

% enhance student investigations.
22
. The metaphor “teacher as listener”
2 was very characteristic of this 0.5 1 1.5 2 2 2
&  classroom.
%)
F
Total/2 0.75 1.25 1.5 2 2 2

(RTOP scores are over 4.0.)

At the beginning, the teacher was the most dominating factor in the classroom. Most
of the negotiation was between student and the teacher, not among students. Initial
class discussion was completely teacher centered. Sometimes the students gave
really nice answers that the teacher could use them to make argumentation in the
classroom; nevertheless, the teacher preferred to follow through the plan and missed
such good chances for argumentation. Teacher sometimes totally held the control of

the process and started to tell which one to discuss next.

Teacher: You saw in the sixth class that an object pulled pieces of
paper. How does this pulling and/or pushing happen?

Student: I made an experiment. When I brought a plastic comb near to the
water flowing from tap, water came close to the comb. Is it about the
charges pulling in comb and water?

Teacher: OK then, what are the factors affecting frictional electricity?

Normally, she had to discuss the student’s question; however, she passed another
question as if she did not hear it. This situation also explains that the teacher moved
away from the inquiry process in her mind and set her previous teaching practices to
work. Moreover, the teacher did not carefully follow what happened in small groups.
All moves of the teacher was based upon taking the right answer. When she heard a
wrong answer, she did not discuss it most of the time and just passed on to another
student. Although the teacher was trying to act as a resource person who works to

support and enhance student investigations, she had difficulty leaving her routine.
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Furthermore as it was stated in the RTOP scale as a criterion, the metaphor “teacher
as listener” was not characteristic of this classroom at the beginning; because, she

was the one in the classroom who talked the most.

Still at the beginning of the second semester, since the teacher focused on controlling
the planned process related to ABI, she followed the steps in her mind without
asking enough follow-up questions directed to examining thoroughly students’
answers. Sometimes she seemed to like talking more as she did in previous science

unit (Electricity In Our Life) in the first semester.

In the fourth implementation, students’ questions mostly became like “say what you
think and pass”. Moreover, when the teacher faced with points that were not present
in her prepared teacher template, she said “We will negotiate it next week”. She had
difficulty to handle unexpected moments and concepts not included in the
preparation; however, she started to better handle these kind of situations as time
progressed. Sometimes she pretended to be a listening teacher by playing “find what
is in my mind”. As time passed, beginning from the second semester with the unit of
“Light”, the teacher started to succeed keeping silent during whole class discussions
in order to give students the floor and in this phase she mostly became the listener as
a difference from the first semester. When students made their presentations as a

group, she sit back and watched.
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Figure 3. Teacher’s Reformed-Based Practice Scores Representing Level of
Implementation of the ABI in the Category of “Teacher Role” throughout Two
Science Units

As it can be seen in the Figure 3, in terms of teacher role, the participant teacher
performed a shift and developed her ABI implementations. The teacher reached her
highest score in the fourth implementation for the first time. She tried to act as a
resource person who works for supporting and enhancing student investigations, and

tried to listen more than talking; however, she needs more improvement.

4.2.3. Problem Solving and Reasoning

Teacher’s RTOP scores in the category of problem solving and reasoning which

show the ABI implementation level were presented in the Table 8.
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Table 8. Scores of Problem Solving and Reasoning

RTOP Scores of ABI Implementations

1 st 2nd 3rd 4th sth 6th

This lesson encouraged

students to seek and value

alternative modes of 0.5 1.5 1 1.5 1.5 1.5
investigation or of problem

solving.

Students were actively

engaged in thought-

provoking activity that often 0.5 1 1 1.5 1.5 1.5
involved the critical

assessment of procedures.

Reasoning

Students were reflective
about their learning. 0.5 1 1 1 2 2

and

Intellectual rigor,

constructive criticism, and

the challenging of ideas were 0.5 1 1 1.5 1.5 1.5
valued.

Solving

Active participation of
students was encouraged and 1 1 2 1 1.5 1.5
valued.

Problem

Students were encouraged to

generate conjectures,

alternative solution 0.5 1 2 1 2 2
strategies, and/or different

ways of interpreting

evidence.

Total/6 0.58 1.1 1.33 1.25 1.67 1.7

(RTOP scores are over 4.0.)

At the onset of the first semester, when the students were asking questions each other
the during whole class discussion in section C, it was seen that teacher did not make
any moves for arguing the thoughts and reasons beyond the process. Moreover, it
was observed that the teacher asked a few questions which creates contradiction;
however, this negotiation atmosphere did not continue for a very long time because
the teacher dominated it by going on with asking terms and the effect of this

atmosphere disappeared. An example was given below:
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Teacher: What does energy consist of?

Students: Friction of airscrews.

Teacher: No. Electricity originates and airscrew turns because of
electricity. What does flow here?

Students: Wind / energy / wind energy / powerhouses (Answers
came from different students)

Teacher: What does matter consist of?

Students: Atom

Teacher: What are the building blocks of atom?

Students: Electrons.

A student: positively and negatively charged electrons.
Teacher: Are electrons negatively charged?

Teacher: Does electiricty consist of matters?

Students: Yes / No (Answers came from different students)

Instead of creating a negotiation setting based on the answers coming from students,

the teacher asked about the terms in students’ answers. For example:

Teacher: What is needed to create current?

Student A: Ammeter.

Teacher: For what to measure is ammeter necessary?

Student B: If the ammeter is necessary for measuring the current, it is not
necessary for creating the current.

The teacher mostly managed the process with questions and answers without making
negotiation as it was seen in the example above. She asked the related terms as if
they are seperate terms and has no relationship. For example, in the third
implementation in section C in the first semester, after making argumentation of
current and voltmeter, the teacher asked what the voltage is. This showed that the
connection between the terms had not formed in teacher’s mind. When variables
were being argued in the class, the teacher just took the ideas of the students but did
not ask any question related to the variable students had said. For instance, when
factors affecting brightness of lightbulb were being discussed in the classroom again
in the same implementation, the teacher approved variables that she wanted to hear
by saying “super, good” but did not discuss them. For example, one of the students
said as a variable “the wire in the lightbulb”. Then the teacher wrote it on the
blackboard and passed on to another one. Actually, the teacher could have asked
how and why the wire in the lightbulb affected the brightness, and this question

might have caused a discussion between students. Moreover, in this third ABI
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implementation, it was observed that the teacher focused on the results of the
students’ investigations rather than the process students experienced. In this context,
the teacher did not focus on the discussion between students but stayed connected to
the plan in her mind. This had arisen from the fact that the teacher was guiding

students' dialogue only on the axis of the classroom management.

Especially in the first semester implementations, the students were not really
encouraged to generate assumptions, alternative solution strategies, and/or different
ways of interpreting evidence because the teacher’s mind was so complicated and
the conceptualisation related to subject was weak. Therefore, she did not know
where to put what was said and with which question to continue the argumentation.
Also “how?” questions were flying in the air, she could not clearly state her

questions.

Since the teacher had difficulty to bring students to the big idea, students mostly
moved away from the subject. At the moments that she realized this situation she
asked for example “What 1s absorption?, how does absorption occur?”. On the other
hand, while students were developing their questions, it was observed that these
questions were from different topics other than absorption due the fact that no
contradiction in students’ minds had occured in the initial class discussion.
Moreover, the connection between the questions teacher asked in the discussion was

weak.

Except for a few situation, student-student interaction was rarely seen especially at
the beginning of the second semester. As time passed, the interaction increased. The
variables coming from students were not deeply argued before they formed their
questions to make investigation. In the fourth implementation of the teacher, even
two or three groups at the back of the classroom were not really actively involved in
the process. In addition to this, the teacher still had difficulty to pull students in the
big idea.
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At the beginning of the second semester the teacher asked questions based on

reasoning as stated below:

Student: There needs to be generator to form light.
Teacher: Is there a generator inside the sun?

Even she asked this type of a question which requires reasoning in the forth
implementation, she mostly proposed a kind of “find the answer in my mind”
question. Based on the students’ answers related to the question “What happens to
the sun and the light exists?”, teacher asked them without making any challenge to
the answers “Does it has a relation with atom?”. Students explained, teacher listened

and passed. The discussion did not continue further.

The teacher sometimes typically encouraged students to remember the terms. After
asking what absorption and reflection were, a student gave related examples but it
was observed that the teacher asked these terms again. This situation showed that the
teacher was searching for an exact description she wanted. Moreover, the subject of
light had not taken its certain position in teacher’s mind, and therefore it seems that
initial class discussion did not reach the objective for the students. Where the subject

goes, about what students wonder and ask questions were unclear.

The teacher expected from students to give bookish definitions of the terms. She
focused on how students use the terms and what their meanings were rather than
students’ reasoning beyond the terms. This showed that the teacher’s pedagogical
beliefs overweight in the direction of “teaching in her old style”. Also it can be seen
that this situation reflected on the teacher’s pedagogical practices. For example,
when the teacher thought that the students’ ideas were important, she mostly
repeated these ideas in the classroom. She asked sometimes questions to take
students to “find the answer in my mind”. For example, during whole class
discussion the teacher’s reaction to the students’ claim of “As density increases,
fraction increases.” seemed to bring the terms into the forefront by saying “Can we

call it refractivity instead of density?”. The teacher made effort to bring
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argumentations through class level but she did not seem to be approaching with the
right pedagogical moves. She tried to include all class members in the process and
asked non-participating students questions. In this situation she could have proposed
questions from small group discussions to these students in the whole class
discussion but she did not. The teacher started the lesson once by saying the topic of
the week. This brought a picture to the students’ minds and was not prefered to
happen at the beginning of an ABI implementation. Since the teacher had not make
the big idea clear enough in her mind in most of the time, it was observed that she
lost the control of the process. It can be said that the implementation sometimes

continued with discussion of the titles in the book.

Teacher’s behaviors were generally in such a manner that she encouraged silent
students to talk. Some of the non-participating students were actively involved after

teacher moves for encouragement.
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Figure 4. Teacher’s Reformed-Based Practice Scores Representing ABI
Implementation Level in the Category of “Problem Solving and Reasoning”
throughout Two Science Units

As it can be seen from the Figure 4, teacher’s RTOP scores related to problem
solving and reasoning improved. A small amount of decline was seen in the fourth

implementation in section C. The reasons were stated above in detail. To state
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briefly, not all groups were active in the fourth implementation and the teacher faced
difficulty taking the students’ attention to the big idea. However, she had a positive
trend to improve her ABI implementations.

4.2.4. Questioning

Participant science teacher’s RTOP scores in the category of questioning which

show the ABI implementation level were presented in the Table 9.

Table 9. Scores of Questioning

RTOP Scores of ABI Implementations

1 st 2nd 3rd 4th sth 6th

The teacher’s questions
triggered divergent modes 0.5 1 1 1 1.5 1.5
of thinking.

The teacher asks

questions that reveal the

preliminary knowledge of 1 1.5 1.5 2 2 1.5
the students.

The teacher is using the

questions that start and

continue the negotiation 0.5 1.5 1.5 2 2 1.5
process effectively.

Questioning

The teacher continues the
negotiation process by

asking follow-up 0.5 1 1 1 1.5 1
questions.
Total/4 0.63 1.25 1.25 1.5 1.75 1.38

(RTOP scores are over 4.0.)

In the first of six ABI implementations, the teacher had a problem of stating open-
ended questions. She used short answer questions very much; on the contrary, she
could also ask open ended questions like “What does come to your mind when I say
electricity?” and had difficulty to keep the borders of the subject. In addition to that,

the teacher was asking basic recall and lower level comprehension questions related
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to the content. Sometimes it was enough for the teacher to hear an answer to pass the
next question during whole class discussion. The students could not mostly hear the
answers from their friends, the teacher repeated them loudly. Teacher’s questions
merged at the point of “How do you know?” over time and this situation caused
unrelated behaviours of students in the classroom. There was a plenty of “What
else?” question, which was not challenging the ideas. It was seen that the students’
questions were mostly related to experimental setup oriented in whole class
discussion. Since students newly experinced ABI, these were expected questions;
however, the teacher did not make any onset towards argumentation of ideas and
reasons beyond what students investigated. In order to keep her plan, sometimes she
made unconnected transitions between answers when asking follow-up questions.
Therefore, it cannot be absolutely said that the teacher’s questions triggered
divergent modes of thinking in the unit of electricity during three ABI

implementations in the first semester.

In the second semester starting from the fourth ABI application, the teacher’s
questions were mostly about understanding what students think when compared to
teacher’s previous ABI implementations. The teacher should have been patient and
not answered what she asked to the students. The interaction between the teacher and
students was based on conceptual remembering. Students’ answers were not
intended to think but to answer the teacher. The teacher asked a question but did not
listen to anyone hazarding the big idea. She made as if she listened somebody. Once
she took the answer she wanted to hear, she passed on immediately to another
question and skiped other students who wanted to talk. Instead of following the
process cognitively, the teacher posed questions to pursue the flow that she had
prepared before. There was a general problem with follow-up questions. The teacher
did not ask “how” questions and this prevented deeper argumentation. Even she tried
to deepen students’ answers by posing questions, she did not ask mostly follow-up
questions. For example, in the sixth implementation, upon teacher’s question of
“How can I make a lens?” one of the students answered “By using a black cartoon

and changing the shape of glass”. Then the teacher asked “Why black?” and the
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student gave an answer. Although the answer was a good opportunity to create a
negotiation and she made a good start for argumentation, the teacher then wanted
students to tell another variable at this point. It is thought that this situation was
caused by the teacher’s intention to pursue the plan in her mind step by step

regardless of students’ various ideas.

At another time in the same lesson, based on the teacher’s question “Did you think
like this before?”, one student said “No, I thought the opposite.” and then the teacher
said nothing in response. This could be used as a chance to make student-student
negotiation and argumentation might take place by posing just one “why?” question.
Since the teacher focused too much on the concept, she just posed questions related
to them. She sometimes asked about only the relationship between two concepts:
“What is the relationship between lens and light?” Instead, it would be better to ask

“How does a lens show an object big and small, or close and distant?”.
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Figure 5. Teacher’s Reformed-Based Practice Scores Representing ABI
Implementation Level in the Category of “Questioning” throughout Two Science
Units

As it can be seen from the Figure 5, teacher’s RTOP scores related to questioning

increased. The most dominant factor on this result was the change in teacher’s
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questioning style. At the beginning, she had a problem of asking open-ended and
thought-provoking questions, and also provided almost no opportunity for students
to investigate independently or to investigate questions. As the teacher experienced
ABI throughout two semesters, the amount of yes/no or factual recall questions
decreased, the high-level questions increased so did the student voice. Therefore the
teacher improved her ABI implementations; however, taking into account the RTOP
scale from zero to four (lowest to highest) it cannot be said that a huge improvement
is seen in the Figure 5, which means the teacher still needs to innovate her teaching a
lot. To talk about the final RTOP score from the figure, it can be said that the teacher
had better ABI implementations in previous ones; however, in the last lesson there
was a big relation problem in the process of identifying initial class discussion
questions. It was assumed that this situation lowered the last score from the expected

one.

4.2.5. General Summary of Teacher’s Pedagogical Practice

In the Figure 6, a general picture of teacher’s ABI performance in each segment of
RTOP scale is presented. All in all there is a tendency to have better ABI

implementations. The declines are evaluated below.
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Figure 6. Teacher’s Reformed-Based Practice Scores Representing Level of
Implementation of the ABI in the Categories of RTOP throughout Two Science
Units
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Furthermore, all scores are given in the Table 10 one by one for each implementation
one under the other in each RTOP category in order to represent the genaral situation

in another way.

Table 10. RTOP scores by subscale (average)

Student Voice 0.45 1.2 1.6 1.6 2 1.2
Teacher Role 0.75 1.25 1.5 2 2 2
Problem Solving and
Reasoning 0.58 1.1 1.33 1.25 1.67 1.7
Questioning 0.63 1.25 1.25 1.5 1.75 1.25
TOTAL 0.60 1.2 1.3 1.47 1.82 1.47

(RTOP scores are over 4.0.)

The analyses of the data showed that the teacher moved from a traditional approach
to a more student-centered approach through presenting an improvement in her ABI
implementations in general. As it can be seen from the Figure 6, as time passed, the
teacher as a talker was still the basic characteristic of this class; however, it should
be noted that the teacher made an effort for changing her role in the class, such as
providing more opportunities for students to discuss in groups and to present their
ideas to the whole class. Moreover she succeeded in staying mostly silent during
group presentations in the whole class discussion. Despite this big endeavor, she still

could not keep herself from controlling students’ investigations and presentations.

The lesson was still not completely ABI oriented, where students were unlimited in
conducting their own investigations; however, the teacher provided more
opportunities for students’ involvement in both investigation and presentation. She
mostly encouraged non-participating students to ask questions to the presenter and to

argue about conflicting ideas.

Although the teacher took important steps and her good intentions to provide a
classroom environment that supported student work, she mostly did not provide
enough waiting time for the students to think or respond to her questions. Therefore,

her questions were mostly answered by the teacher herself at the end.
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In general, as measured by RTOP scores it can be said that the teacher shifted her
pedagogical practices throughout the six ABI implementations in two semesters of
investigation but still need to improve when the RTOP scale from 0.0 to 4.0 is

considered.

4.3. The Change of Teacher’s Beliefs

Since this study required the implementation of a new approach, it was important to
start constructing initial interpretations of the teacher’s beliefs about teaching and
learning that the teacher held before implementing ABI approach. In pursuit,
teacher’s expressions from informal conversations, her briefings, and pre and post
interview were presented in accordance with the flow of the content. In general, it

can be said that the researcher’s observations supported the teacher’s beliefs.

From the coding of all transcribed expressions by two independent researchers,
seven themes were emerged and the trajectory of teacher’s beliefs were accordingly
explained under these themes: beliefs about teaching, beliefs about learning, beliefs
about ABI, beliefs about own ABI teaching experience, beliefs about obstacles to
teaching and learning in ABI, beliefs about professional development programs and

beliefs regarding teaching profession.

4.3.1. Beliefs about teaching

At the onset of the study, the participant teacher’s beliefs about how she should teach
science were characteristic of a teacher-centered classroom where she was the giver
of knowledge. Before the professional development program she stated that she was
prefering direct teaching. She also mentioned that she taught science through the use
of the science textbooks. She was preparing her lesson plan by considering high
stakes tests (TEOQG). She was asking short answer and information based questions
to her students. If they had questions, she was directly replying to these questions.

She was sometimes doing activities but these were taking just a little time in the
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lesson. This situation can be exemplified through teacher’s statement below:

I was implementing direct teaching and also made my preparation a little bit
TEOG (high-stakes tests) focused since I was generally teacher of high grade
classes which enter these tests. We had textbook. For example, if the first
unit was electricity in the book, I was teaching it related to the book and did
not add anything from myself. In early times of my teaching, I did not look
for the objectives, just narrated what appeared inside of the book. Then
objectives came into play and this time I started to do some activities
oriented to these objectives but the laboratory in our school did not have
enough materials. Sometimes I was applying questioning which took small
part of the course.

Before professional development program, experiments were done only in elective
course named science applications. This course was also teacher directed. She

explained what happened in this course in the following excerpt:

I am preparing myself for the elective course by deciding the experiment.
First of all, I make an introduction related to the experiment. For example,
lastly we made a research about the effect of the type of spring of a
dynamometer on elongation. At the beginning I gave brief information
related to topic. I covered the content by questioning. We made negotiation
with questions such as “What is force?”, “Where do we use force?”, “What
kind of a matter is a spring?”, “Where can be used elastomers?” etc. Then
we passed directly to experiment. I put the materials in front of the students.
They could not make out at first what to do with these materials. I gave a
little bit clue and drew something like a chart which shows extent of
elongation vs. type of spring. I said “You will try it for three times.” and
then they prepare an experiment sheet.

As it can be seen from this explanation, when teacher had a little bit freedom from
time and curriculum, she chose to teach in this way. There was again no
argumentation, no inquiry, no negotiation. Teaching was again teacher centered. She
believed that she was the transmitter of knowledge. When she was asked in pre-

interview what teaching is and if she believes that she teaches well, she said:

Teaching is transmitting information in shortest way with the best method by
adapting students existing knowledge to daily life. Am I thinking that I teach
well? For linguistic subjects yes. If some students cannot conceptualize a
subject, I help them by showing visuals. I do not know whether it is effective
or not but my students take good grades from high-stakes tests. On the other
side, students cannot do anything in their daily life with this learning. In my
opinion, good teaching is not dictating something scientific on notebooks.
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The matter is about if students use a subject in their everyday life, what
profits they have and if they use what they saw in the lesson in a practical
way. This is the good teaching I believe. A teacher who knows much is not a
good teacher. A teacher who can transmit his/her knowledge is a good
teacher. If a child can use what s/he learned in everyday life, his/her teacher
is good. Knowing much is not a measure of good teaching. The matter is
transmitting.

On the contrary, at the end of the year she expressed that education should be in a
way that it turns into experience other than directly transmitting information.
Previously she had the opinion that if students have good grades from high-stakes
tests, this meant that they had a good teacher. As time passed the teacher’s ideas

slowly started to change as follows:

If children bring a good project, you can understand from the product that
they have a good teacher. This means the teacher captivated students’
interest which is the main concern. I believe that a good teacher is the person
who reveals the hidden talent of children. I do my best to be such a teacher. I
am not very good but try to be. I think real success is increasing unwilling
students’ motivation and including them in the lesson. Believe me I make an
effort for that but do not think that is enough. In my opinion it is because of
heavy workload other than teaching and large class size.

But then after inservice training as she started to apply ABI by herself before taking
professional support, she realized that beginning lesson by questioning gets students’
attention. The teacher thought that her job gets easier. Since students were naughty,
she believed that ABI could have benefits for her classroom management during
teaching. She was inspired by the video recordings in 3-day inservice training. The
teacher watched a short video of a teacher who makes an ABI implementation in the
classroom. The teacher in the examplary video was not making a direct teaching and
the students in the classroom was very actively involved in the lesson. When the
teacher saw that even the students at the back row were active, she thought that ABI
could be a useful approach to change her teaching. She also recorded her teaching
and then evaluated how she taught by watching videos. She believed that this makes
a contribution to her teaching and also she confessed that she sometimes used video

camera as a threat to silence the students.
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At the onset of the study, the teacher was seeing her role as an instructor. Then she
changed her belief and saw herself as a person who makes adaptation when students
transfer their knowledge to daily life. At the end of the study, she was thinking that
she was a learner, too just as the others in the classroom. She thinks that she learns

her teaching field. She expressed herself below:

Previously we were talking about the known things in the books but as
being unaware of the reasons beyond them. I was getting information from
the book and giving it to the students; however, things are changed and
now the situation is different. I doubt the truth and justification of the
information. My role has changed, it is not directly giving information
anymore. This year has a great effect on me. Since I know ABI process
better and I make better observations, I got used to my new role and started
to enjoy learning. I observed that now I am more patient and tolerant. We
alltogether present a product and then enjoy that product. I began to get
pleasure out of my job. I liked being a teacher but now more like it. Now
me and my students, we all are part of ABI process.

After she attended inservice training and started to take support for implementing
ABI, she began to ask more open ended, syntesis level questions which provoke the

curiosity of the students. She indicated this through her words:

After inservice training and with your support for ABI, I saw my
deficiencies and learned many things. For example, I learned to define
electricity as a concept with my own words. There was nothing like this
before. I was narrating what is exactly inside the book and adding nothing
from myself. On the other side, when I make my preparations for the class,
I think on much how to construct initial class discussion and which
activities can be integrated. I changed my questioning. I was asking
information based and short answer questions before and now I started to
ask more synthesis level, open ended and curiosity provoking questions,
and even I also sometimes do not know the answer and wonder answers.

The teacher realized the meaning of questioning. She believes that posing

challenging questions is very effective during teaching.
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4.3.2. Beliefs about learning

Before the participant teacher implemented ABI approach, she believed that reading
and listening were some of the ways of learning, and also visuals could help
learning. The teacher stated that when she explained a subject, she believed that
students would learn it. According to her, students were learning through a
transmission of factual information provided by the teacher. Moreover, when a
student did not learn a topic although she had made a great effort for it, she did not
take the responsibility of this situation since she thought that she had already done
her best. The teacher carried this on parents’ and the student’s shoulders, and saw the
reason as student’s unwillingness. On the other side students did not have a chance

to experience constructivist learning.

To understand the concept of learning in teacher’s mind, she was asked in the pre-

interview what learning is, she defined it as below:

Learning is the accumulation of knowledge related to making my daily life
easier. It is a little bit simpler than teaching I thought.

According to the teacher, learning is how much information you have in order to use
in life. Also she made a comparison between teaching and learning and found that
transmitting information is harder than collecting it. After giving the definition, the
teacher talked about how better learning occurs and complained about how students

failed to do that:

Better learning occurs as it is used. Students cannot direct their everyday
used knowledge into the class and exams and/or vice versa. They cannot
transmit scientific and theoretical information learned in the class to their
daily routine. Students isolate these two. They think that scientific
knowledge and the life are apart from each other. This perception has to be
changed.

Here the teacher talked about the students’ lack of ability of internalisation and
conceptualisation related to their learning. She thought that using the information

from classroom and experiencing them in daily life showed the amount of learning.
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On the one side, she talked about this problem and on the other side in another
explanation of the teacher, she said her learning criteria which show how much
students learn as the scores of high-stakes tests, numbers of correct answers in tests,
performance homeworks, end of unit worksheets and the answers given her

questions.

As she started to make ABI implementations, learning environment of the classroom
changed gradually and so as teacher’s beliefs about learning. Students’ motivation
increased and they started to be more active during lessons. The lessons became
more student centered and the teacher realized that students learn from each other.

The teacher expressed this change below:

Actually I observed that starting the lesson by questioning got students’
attention. When their motivation increased, they learn better. At first, the
noise students made disturbed me. I thought that they were cheeting but then
I realized that it was productive noise. It was because they discuss their
questions, argue with each other, and try to reach a consensus about the
question they would investigate. This process is very exhausting; however,
actually a good thing.

After the participant teacher made ABI implementations, her beliefs about students’
learning changed in a way that students became more curious, started to ask better

questions and transfered their learning into their daily life:

I understand whether students learned or not from the questions they ask
because sometimes they pose such questions that they have to know
something and build that question on it. The most important factor for
learning to occur is curiosity. Students satisfy their sense of wonder by
questioning. During ABI implementations, students learned how to ask
question. They found out that there has to be a problem in order to produce
something, which is a milestone of inquiry I believe. Students started to
make connection between everyday life and the things they did in the
classroom. Now they are really thinking on the reasons beyond they see.
ABI provoked students’ creativity, and provided them a constructivist
learning environment. They also learned how to present arguments to each
other. Moreover, the feedbacks coming from parents give clue about
students’ learning. They say “Our child came and made this, we were very
surprised. They experienced that in the class. Thank you.”.

From this explanation it can be easily realized that the learning criteria of the teacher
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totaly changed. While the teacher believed at the beginning that scores of high-stakes
tests, numbers of correct answers in tests, performance homeworks, end of unit
worksheets and the answers given to her questions were learning criterias, now she
thinks that the questions they pose, the arguments they present and their products

give more clue about students’ learning.

When the teacher expressed the change in students’ learning, she emphasized the
differences in students’ behaviors. She said that they started to try being more active

during lesson rather than just considering taking high grades.

The project homeworks are another indicator of how much students learn.
Prior to the study, students were making a superficial search in Google and
bringing me its print on which they added nothing from theirselves.
However, now they make great effort for their homeworks and bring me
really original products on which much contemplated and worked a lot.
Students started to think about how to be more active in the lesson rather
than how to take higher grades.

In the process of preparation and implementation of ABI with onsite ongoing
support, the teacher questioned not only how students learned but also how she
learned. ABI provided the teacher a chance of self-evaluation of her own learning

which is stated below:

Previously I was thinking that just reading is enough for my learning but
now | am aware that it is not. I do not accept a new information anymore
without questioning it. First I convince myself. Actually there is so much
that we do not know. Namely, I discovered that I just know the center of a
circle but do not know its circumference and this pushed me for seaching. I
pondered how to reach more information from more sources during this
process. Now I want to learn more about ABI and start a master program.

As it can be seen from teacher’s statement, much has changed with ABI
implementations. The change of her beliefs about how she learns, how students learn
and the desire of learning show how much ABI implementations affects significantly

the learning occured in the classroom.
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4.3.3. Beliefs about ABI

The teacher thought at the beginning that ABI was very time consuming both in
class and preparation before the class, it took teacher’s time and was tiring. The
teacher had to make more detailed, careful and student-caring preparation; therefore,
she has to allocate more time and thinking to it. This situation was clarified through

teacher’s statement below:

More detailed and careful process comes into question with planning. I make
plan, too but this approach requires more extensive and more student
focused plan. Also at the same time it is so tiresome and time-consuming
program. I sit at home and think about how I should do and ask questions. It
really takes teacher’s time. I cannot predict that how much a teacher who
works hard can implement ABI. I really do not know actually.

Regarding the teacher’s concerns about classroom management, at first she had been
anxiously thinking about the high extent of noise that students could make; however,
she realized during ABI implementations that there was noise in the class but it was
productive noise. It occured since students asked their questions, discussed their
ideas and made investigations. In other words, it was because of the learning
environment of ABI. Furthermore, in this context, teacher mentioned her ideas
related to classroom management in general and adaptation period during ABI

implementations:

When I first met with ABI approach, I thought that classroom management
would get really easier since medium level students would probably be
active during lesson. However, it did not happen the way I thought. It was
very hard at the beginning stages but then, as students got used to this
approach and learned the process, we made it up. Actually, this was very
natural. Everybody faces with difficulties when trying to be accustomed to a
new situation. This was new both for me and for my students.

At the beginning the teacher thought that it could be hard to apply ABI in crowded
classes; however, at the end she did not see high class size as an obstacle for the
implementation. Moreover, before starting ABI she held the idea that actually
implementing ABI was not very difficult if the science curriculum would be

narrower. After she started to apply ABI, as time went on she saw that students
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gained more objectives related to topic than she expected in a short time. Many
elements of a science subject could be covered in one ABI implementation thanks to
intensive questioning and investigations. This was surprising for her and she
changed her belief. Thereby curriculum was not an inhibiting factor for applying

ABI.

Before the teacher experienced ABI, she believed that ABI’s effect would be
positive in general. She was thinking that the students would be more interested to
the lesson and their participation to the lesson would increase. In the post interview
she expressed that the students enjoyed the lesson, were curious about the content,
and they learned how to ask questions and make inquiry based investigations in ABI
lesson. ABI enabled students to form their questions which promotes curiosity,
argumentation and inquiry. She also believed that ABI provided more permanent
learning, encouraged creative thinking and made available for students to transfer
their learning into their daily life. ABI changed students’ attitudes towards science

lesson. She explained her ideas in the following statements:

ABI is a process in which students apply their thoughts and thinking abilities
by taking students’ attention rather than direct teaching. It is a kind of
system that students learned fully by themselves through doing, straining,
eliminating and finding, and therefore students learn more and keep this
learning longer. Other approaches teach also but students cannot transfer this
learning into their daily life. Maybe the students keep it for a while but then
they forget it. On the other side, ABI absolutely enables students permanent
learning. Moreover they enjoy it, wonder it. Children learn how to ask
question, make investigation and present argument. That is the point I think.
ABI is a kind of approach which enables long-lasting learning, teaches
questioning and encourages creative thinking. Also it is student-centered and
can be applicable in all science topics I think.

Teacher said after a few ABI implementations students started to request for looking
their exam papers in order to follow what they did and why it was wrong.
Furthermore, an inclusive student started to be active in the lesson and ask questions.
The teacher did not talk about this inclusive student before implementing ABI;
however, she mentioned about him in the final interview as if she was surprised

about his attendance at the small group works and whole class discussion:
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I had a student with the name of Kutay. He was an inclusive student. An
inclusive student can ask question. I think, this is a very precious thing for a
teacher. His attendance is really valuable for me. A kind of perception and
curiosity came into being. Even this was very important. Therefore, I think
this was the most effective and most fascinating part of ABI. That is to say,
questions asked by a student who normally does not care about my class.
This is so good and a teacher becomes happy with this. I am happy, too.

In the post interview the teacher was asked if ABI affected students learning process
positively and in which phase it was most effective. In consideration of this question,
she pointed out that the students’ questioning is the most prominent positive part of

ABI. The whole answer given by the teacher was:

Of course ABI affected students learning process positively and I believe
forming their questions by themselves is the most effective part, because this
arouses curiosity to the subject. Students think when they are asking
questions whether they can prove it or not and also how they can prove it.
This situation naturally promotes interest, inquiry, and searching. These
reveal their creative thinking. They started to generate their own questions
and I think this is the most effective part of ABI.

4.3.4. Beliefs about own ABI teaching experience

Participant teacher’s beliefs about own ABI teaching experience are characterized by
her beliefs about teaching, by her beliefs about learning and by her beliefs about
ABI. At the beginning, she did not believe that she could do effective ABI
implementations. She had some drawbacks such as, “Do we skip some topics?”,
“Would there be uncovered parts of the subject?”, “Could we finish in time?”,
“Which questions should 1 ask?” etc. Moreover, she believed that first
implementations would be difficult since students were not used to the ABI
approach. The teacher talked about her experiences by comparing her first ABI

implemantations with the last ones:

In the first implementation I was so fussy and anxious about asking how to
ask which questions, whether time was enough or not, if I could make
connection between my questions and students’ questions. Actually, I was
very excited. On the contrary, [ was very relaxed in the last implementation.
There is a big difference between the first and the last one because both me
and my students got used to the ABI approach in the progress of time. The
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process was like domino. I started to handle the questions coming from
students. I learned much about science subject as a result of preparation
before the class. Everything was very lovely. While I was doubtful at the
beginning about whether I could handle it or not, in my last ABI
implementation I said that it is OK now. I can easily apply ABI in fifth, sixth
and eighth grade classes too. I do not have problem with covering all the
topics, if I make my lesson plan accordingly.”.

Although she had the abovementioned drawbacks towards ABI (such as; timing,
questioning and proper application of the ABI procedure), as she explained in the
pre-interview she had believed that experiencing ABI would affect students’ learning
positively. She was foreseeing that curiosity would direct students’ investigation and
this situation could ease her job. She believed that first implementations would be
hard. Immediately after her first ABI experience she said that first implementation
was not as she was afraid of. Moreover, she realized that ABI was an applicable
approach. She believed that ABI supported student centered cooperative learning
rather than teacher centered direct teaching. That is why she thought it could be
effective. On the other hand, she pointed out the main problem of ABI

implemantation as the noise in the classroom.

She interpreted the change from the beginning to the end and mentioned the
difficulties she faced during adaptation to a new approach. Classroom management,
time arrangement, preparation before ABI implementations were really hard for her
at the beginning; however, she succeeded to better handle all these in time. In this

regard, teacher expressed the change in the process of ABI implementation as below:

It was very difficult at the beginning but then we made it up. A kind of
adaptation period happened to children, too. In this period, classroom
management was very hard for me. After students learned when to do what,
we started to finish an ABI implementation in time (weekly in 2 course
hours). Previously, whole class discussions were left half finished.
Sometimes | got in a quandary since I had habits coming from the past.
Especially in the preparation level during formation of my concept map and
big ideas, I made many mistakes. I checked up my content knowledge,
searched a lot and discovered many new things. Getting used to ABI was not
an easy task for me; however, it was good to experience. I complete my
deficiencies in time by more experience. Nothing happens suddenly. I
believe that after two or three years much better works will appear. It has not
finished yet; however, we made a good start. We learned how to do, how to
reveal students’ creativity which is the most important thing. Did we know it
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before? No. We were teaching in a traditional way. We attached here
importance to individuality. Previously we were equating them all.

Moreover, in the post interview the teacher talked about the things that were
surprising for her during ABI experiences. She found out the reason beyond why
some of the students were not active during lesson. The teacher realized that
provoking their interest was the key point to make them join to the class. Related

explanation of the teacher was given below:

During ABI experiences we understood that in fact lazy students do not
participate in the lesson because they are not interested in lesson not because
of they do not know the subject. When I make ABI applications, I saw that
hardworking students were not smarter than the others. I believe the ones
sitting at the back of the class can make much better things. We succeed in
provoking their interest. These children came to me and said they want to
attend the science festival. Previously, the ones I mentioned had nothing to
do with these kind of festivals or so. They said to me that they could make a
project. I think this is very important. Developing self-confidence is a really
hard job and they gained self-confidence.

The teacher thought that the ones who wants to implement ABI would meet with
difficulties (e.g., adaptation, preparation) at first. She said that they would have
difficulty but after that when they saw their own improvement, they enjoyed it. She
said it happened to her in this way. Her openness to change allowed her to make ABI
implementations, but it was not an easy process although she was willing. At the
beginning she was murmuring like “Oh God!” and finding it very difficult to prepare
but then it became pleasure for her. The teacher expressed that now she tells ABI

wherever she goes:

When I go to seminars, I always narrate what we did: “At first, adaptation
and preparation are very difficult and take time, but after approximately
applying it two or three times, it is on the track. First semester is the
adaptation period.”

In addition, she justifies her foreseeing. As she said in the pre-interview she believed
that she could not make effective implementations in the earlier stages. In the post-
interview the teacher did not think that she experienced -effective ABI

implementations in the first ones and called this as adaptation period. She gradually
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managed the time better and during implementations she observed her own
deficiencies, took feedbacks from the researcher, wondered reasons beyond the
things she never questioned before, learned how to ask question and liked searching
more. She said that she became a learner just like her students and found this more
enjoyable and better than being a traditional teacher. As time went on, she spent less
time for ABI preparations. She believed that if she would continue to apply ABI for
a while, even less time could be spent. She also pointed out the importance of
planning before the ABI implemantation in the class. She belived that effective
planning provided better implementations, effective teaching and learning together
with students. She stated that time to time she left her plan, she could not exactly
sticked to it because of the different questions of the students caused by their
curiosity; nevertheless, she succeed in staying in the borders of the subject with the

help of the concept map and big ideas she prepared before.

After ABI implementations, the teacher was asked in which points she had
deficiencies and wanted to improve herself. The teacher believed that she needs to
improve herself in all parts of ABI (initial class discussion, small group discussions
and investigations, and whole class discussion). She believed that she needs to be
more patient, keep silent, give the floor to students and let each student to talk. As
she stated that she should ask better questions and manage the time effectively.
Furthermore, she thought that she needs to follow students’ questions and

investigations more carefully. She answered this question as below:

Actually, at every stage I had deficits. For example, initial class discussion is
not really an easy process. Putting together all the questions during
negotiation, making connections between questions, providing each student
to state his/her idea and recognizing each of them equal time, being able to
hear each of them, stepping back and keeping silent etc were not easy tasks.
During initial class discussion now I try to ask more nested questions rather
than more detailed ones. While I could not estimate which questions
students could ask previously, now I started to forecast them slowly.
Because you also search the topic, namely you study it, too. Therefore, you
can guess what you can face with. In small group discussions, I can be more
patient because sometimes I gave some directions to students. I started to
minimize my directions. Now [ just started to answer, if they ask me
something and try not to interfere, if there is no need for it. I cannot say that
I do something completely OK in each phase; however, I evaluate and think
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on them and say that I can ask better questions, more curiosity provoking
questions and let each student talk. I did not give word to each of them
because of time issue, but I know that this is not a good thing. Since I can
manage time better lately, I can give the floor to more students. I work on all
of my deficiencies to improve and I believe I will handle them in time.

The teacher told that from one implementation to another one as she experienced
ABI, she accomplished one more thing in each time. Despite all of her deficiencies
she believed that non-participating students joined the classroom activities and also
she saw this as a profit. ABI caused noise in the classroom but she defended it as a
kind of productive noise which was caused by competition between students. During
argumentation they tried to convince each other on their ideas. She believed that
when she asked good questions, attention of the students increased and they also
posed better questions. Even some of the students did not go out during breaks and

continued their investigations.

At the beginning she did not believe that she could do effective ABI
implementations, had some hesitations and faced with some difficulties; however, at
the end she was confident that she could apply ABI effectively. On the other hand,

she was aware of her deficiencies related to her ABI implementations.

4.3.5. Beliefs about obstacles to teaching and learning in ABI

The participant teacher believed that there were some factors affecting teaching and
learning negatively. These factors were seen as obstacles to better ABI
implementations. The teacher’s related beliefs towards this issue mostly did not
change during whole year. Since the curriculum was already very intense, the
teacher had difficulty to finish teaching all subjects on time. In respect of covering
all the curriculum, the teacher felt pressure not only from the Ministry of Education
but also from the school director and parents. The students had to enter high-stakes
tests and there was a great expectation from teacher to help them in terms of taking
high grades. The teacher believed that the education system should be changed for

better learning and teaching. Her statement below presented an explanation of the
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situation:

I think that better learnings occur as you use it. Unfortunately our education
system does not evaluate how much you use and internalize knowledge, but
how much information you have. I wish the science curriculum could be
more different than that. Even small changes made in the curriculum such as
new activities related to daily life drew students’ attentions and enabled them
to bring better science projects.

At beginning of the year, the teacher talked about crowded classes as an obstacle for
teaching and learning. She had approximately 36 students in each of her classes. She
thought that if class size would be lower, ABI can be applicable; however, at the end
of the year she did not see the high number of students as an important barrier for
ABI. She believed that the most important obstacle to better learning and teaching,
and applying innovative approaches was the curiculum. Both in pre- and post-
interview she adressed intensity of the curriculum as an obstacle in front of teaching
and learning. Teacher’s ideas about the curriculum in the pre-interview were given

below:

We have psychological pressure about the curriculum. I think that the reason
that teacher cannot ask good questions is the intensity of the curriculum.
Inquiry based questions are good questions but a teacher cannot ask qood
questions and spare much time for it because of timing. There is much to
teach and the teacher has limited time. Objectives of a unit have many sub-
ideas and this needs time. Therefore, our education program is not suitable
to have ABI implementations. If at least the curricula would be narrower, it
could be applicable and teacher can do much more better things in lessons.

Another factor the teacher believed as an obstacle was the parents of the students.

She thought that they affected their children’s learning. She explained it as below:

Family factor is very important. They prefer that their children find
something from the internet, write it and bring to school as homework.
Actually, parents block students’ creativity. Our school laboratory has lack
of materials. When I want children to bring some materials for experiments,
families suddenly give reaction because of financial reasons. The level of
income in our school region is low. Moreoever, when I give students a
research work, parents ask whether they get a score in return of that
homework. We cannot change the perception related to grades. Parents say
to their children “If the teacher does not give a grade for it, making this will
not be useful for you.”. Therefore, the students have a concern of grade.
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They evaluate learning in this way. I say again, parents inhibit students’
creativity. Furthermore, in the second semester of ABI (spring semester) the
students wanted to make more ABI implementations, they wanted to do
investigations about planets; however, they went with their families to
hometowns before the end of academic year. Most of the students did not
come to school in the last couple of weeks. If it was up to students, I believe
they would have come.

In the post interview she stated that with one ABI implementation she could cover
many objectives than she thought before and she believed that she did not face any
problem catching up with the curriculum. Although she thought there was not a big
problem with covering all the science content, she again thought that curriculum

should be narrowed:

Alongside narrowing curriculum, our education policy should be changed
radically. The Ministry should expect from teachers other than teaching and
waste their energy. Now there is constructivist learning in the program but
there is no infrastructure for it. You see our lack of materials in the
laboratory. Moreover, when I teach the “Human and the Environment”, I
want to be able to take students to a botanical garden not to stay in the class.
Actually this is already possible in our system but there are so many
procedures for it.

In general, teacher’s beliefs about obstacles to teaching and learning were mostly
based on the Turkish education system and parents’ attitude toward students’

learning.

4.3.6. Beliefs about professional development programs

Even the participant teacher was not asked any questions about professional
development programs both in pre- and post interviews, she addressed it in the last
interview. She stated her displeasure about mostly done inservice trainings in which
teachers are just listeners and she characterized these programs as traditional. Her
explanation about how a professional development program should be is presented

below:

Professional development programs should have periodicity rather than
being one-time study. In this way, the interest of the teachers can be kept
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alive. Also they should be practical and speciality based. At the present time
knowledge is reachable from everywhere, I can find them anywhere if they
will just narrate me something in training. I am interested in application
oriented information. Moreover, programs can be enjoyable. The
environment is important.

Furthermore, the teacher talked about this present professional development related
to ABI. She expressed below how she realized her deficiencies and improved herself

in this professional development process:

I learned so many things from these trainings. I was doing direct teaching
before. Especially after attending this inservice training I learned a lot. Also
by doing ABI implementations with given onsite ongoing support I found
out my deficiencies. For example, I learned constructing the definition of
electricity with my own words. I was telling directly what the book required
and I was not adding anything from myself.

This program directed the teacher to self-monitoring. For example, she started to use
video recording in order to watch herself and improve her teaching. Moreover, the
feedback of the researcher provided her with an opportunity to revise what she did.

The onsite ongoing support helped teacher learn how to construct a concept map.

I started video recordings in lessons after I attended the inservice teacher
training. We watched a video of a teacher and evaluated her teaching. I was
inspired from that. Your comments guided me (in the second stage of
professional development program) when I was preparing concept map. I
was thinking about how I should teach during preparation but it was a wrong
move. Your feedback helped me to learn how to construct a concept map.

After ABI experience, more wish for making research come into existence. Now the

teacher wants to join these kind of programs and the European Union projects.

4.3.7. Beliefs regarding teaching profession

The participant teacher’s beliefs about teaching profession has changed during this
process. In the post interview, she explicitly used the expressions “The work I have
done became more enjoyable”, “I started to find pleasure in my job.” and “I like my

job more.” This change is actually a result of the shift in beliefs about teaching and
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beliefs about learning. She expressed the change in the role of teacher as below:

There was no product before but now there is. It is nice to have a product.
My role was “evaluating” before and now it is different. | am a part of the
process, too.

Moreover the teacher is not satisfied with teachers’ attitude towards their profession

after the adoption process of ABI approach:

I hope that all the teachers will make these ABI implementations. I see many
teachers in inservice trainings who do not want to teach and prepare an extra
activity, and escape from the workload. There is a great reluctance and they
always complain. I was thunderstruck. Almost nobody is solution oriented.
They are so tired of the workload. On the one part, I can say that they are
right because there is pressure from MoNE. The Ministry makes teachers
responsible for very unnecessary things and their energy is wasted for no
reason. The education policy should be changed. I can understand them; they
have children at home and do not spare much time. However, raising
generations is not an easy job. Therefore, everybody should not be a teacher
in this case. Sacrifice has to be the most important thing. Conscientious part
of this job is really important. Teachers have to be forced to do something
anymore. There must be teachers who want to do good things. The teacher
should be innovative. I believe that I am really so. I always think about what
to search from where and how to be more helpful for the students.

The teacher thought that good constructed professional development programs make
changes in teachers, provoke their research willingness and show the way of

enjoying their teaching profession.

4.3.8. Summary of the Teacher’s Beliefs

At the end of the study, the participant teacher’s beliefs about teaching in the context
of both her teaching style and her role in the classroom changed. She shifted her
teaching from teacher-centered to student-centered and her role from content
deliverer to collaborator or mentor. As her role shifted, her questioning patterns

changed to allow more divergent modes of thinking.

Her beliefs about how learning occurs and how learning is assessed have changed.
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At the onset of the study she believed that better teaching and learning may occur in
the context of ABI. She mentioned the importance of student participation during her
implementations. ABI promoted creative thinking and encouraged students to
participate actively teaching and learning process and make investigations. The
teacher believed that as student participation increased, students learned much more,

better and more permanently and also they gained self-confidence.

At the end of the study, she expressed that ABI was student-centered and suitable to
implement in all science subjects and crowded classes. She stated that she still had
deficiencies but would improve herself in time. The teacher believed that after two
or three years much better products would be revealed, therefore, she was confident

that she could apply effective ABI implementation in the future.

According to the participant teacher, Turkish teachers also face with the pressure
from parents and students in respect of the educational goals. In her estimation, the
major goal of the students at the middle school level in the Turkish educational
system 1s to be able to enter a good high school. Because of this widespread
objective the teachers are unable to avoid the pressures associated with the parents
who expect their children to take high grades from lessons.

In addition to the concerns associated with curriculum, the teacher had also some
hesitations towards ABI. She mentioned her concerns about the materials and the
curriculum to be covered. At the onset of the study, she said that her class had lack
of materials for investigations; however, at the end of the study she did not think that
this is a big obstacle to students’ learning. Furthermore, she touched upon the
students’ problem of transmitting learnings into daily life and believed that with the
experience of ABI approach the students could be able to overcome this problem.
Although there were some obstacles in front of teaching, learning and a new
approach, she realized that ABI did not need perfect conditions related to number of
students, materials and curriculum. Then she attempted to transfer her positive
attitude about ABI to her colleagues. When she had a chance to meet with other

teachers in different trainings she also advised and tried to convince them to
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implement ABI. The teacher believed that change is not easy and sudden, and also

difficult for a teacher, but it is worth that and they should continually try to improve.

In general, she was satisfied with the changes in her students and liked her job much
more. The teacher further expressed her satisfaction after being introduced to and
trying to implement this new approach in her classrooms. Furthermore, she stressed

that she would continue to improve her teaching.
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CHAPTER 5

DISCUSSION

The research questions examined in this study were focused on changes occur in a
middle school science teacher’s pedagogical practices and beliefs about teaching and
learning during a year of the implementation of ABI accompanied by a year of onsite
ongoing professional support. In this chapter, findings are discussed and located in
the existing body of literature. Then limitations and implications for professional

development programs and future research are presented.

5.1. Discussion of the Findings

First of all, it should be remembered that the participant of this study did not
experienced ABI before this research and also she was volunteered for the study after
the 3-day ABI oriented inservice teacher training (first step of the professional
development program); therefore, her readiness was high. Willingness of a teacher
for engaging with a new teaching approach is an important factor during the
implementation process (Ghaith & Yaghi, 1997). The participant teacher made six
ABI implementations throughout one year. During this process onsite ongoing
professional support was given to the participant and it was expected to occur some
changes in teacher’s pedagogical practices and her beliefs about teaching and
learning. Just as a basic overall outcome it can be said that ABI approach helped to
change teacher’s pedagogical practices and beliefs about teaching and learning in a
positive way with the help of onsite ongoing support. According to Wood (2013)
teachers cannot be appropriately prepared without the determined training that comes

through ongoing professional development.

The participant teacher shifted her pedagogical practice from traditional teacher

centered teaching to a more student-centered approach. As the teacher’s RTOP
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scores shows, she presents an improvement in her ABI implementations in time.
These findings are in line with the related literature (e.g., Gunel, 2006; Kingir, 2011;
Nam et al., 2010) which shows that teachers generally make higher level of ABI
implementations in time. On the other side, there are also studies that show the non-
shifting pattern of the teachers (e.g., Gunel, 2006; Promyod, 2013). In this process,
the teacher in this study made an effort for changing her role in the class, such as
providing more opportunities for students to ask questions, discuss in groups and
present their ideas to the whole class. Furthermore, she started to succeed mostly to
keep silent during group presentations in the whole class discussions towards the end

of the year.

Despite her big endeavor, she still was not able to desist from controlling students’
investigations and presentations. Teacher’s highest RTOP score is 1.82 out of 4.00;
therefore, it cannot be talked about a perfect shift in teacher’s practices. However,
the teacher provided more opportunities for students’ involvement in both
investigation and presentation. Teacher’s use of questioning is an important factor
that affected her pedagogical practice, because questioning involves all necessary
elements of ABI classrooms (Piburn et al., 2000). Questioning increases student talk
(Gunel et al., 2007, Martin & Hand, 2009), starts and guides the classroom
negotiation (Gunel et al., 2007; Kawalkar & Vijapurkar, 2013), implements
scientific argument (Martin & Hand, 2009); improves reasoning and justification for
explanations (Benus, Yarker & Hand, 2010). She changed her questioning style by
decreasing direct recall short answer questions and by increasing open-ended,
thought provoking questions. Furthermore, the teacher mostly encouraged non-
participating students to ask questions and to argue about conflicting ideas.
Encouraging students increased student voice. One of the surprising result of ABI for
the teacher is that an inclusive student started to be active in the lesson and ask
questions. This is one of the significant moments of the present study. The teacher
tried to provide a learning environment that really include all the members of the
classroom no matter which deficit they have. Moreover, as the teacher stated in the

final interview, passive students who were normally not interested in science lesson
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started to be active and even sometimes they became the prominents of their groups.
Students’ role is shifted from passive receivers to active learners in the science
inquiry classroom (Anderson, 2002). Because students need to have an active role in
discussions for argumentation to take place in science classrooms (Jiménez-
Aleixandre & Erduran, 2008). It is obvious that the improvement in participant
teacher’s pedagogical practices related to ABI approach is not satisfactory. How
longer she need onsite ongoing support to make much more better ABI
implementations is unclear. However, according to literature it is certain that at least
6 months more this teacher needs to make effort in order to be observed significant
shifts in her pedagogical practices (Gunel & Tanriverdi, 2014; Martin & Hand,
2009). Gunel and Tanriverdi (2014) explained that the changes in teaching practices

remain stable after the 18 months of a longitudinal training time.

Teachers’ lack of pedagogical strategies to support students’ argumentation is a
major barrier for the implementation of argumentation in school science (Driver et
al., 2000). Onsite ongoing professional support helped the teacher to improve her
teaching and ABI implementations. The possibility of teachers’ transfering new
learning into their classrooms raised with ongoing support provided by instructional
coaches (Cooter, 2003; Cranton & King, 2003; Loucks-Horsley & Matsumoto, 1999;
Zemelman et al., 2005). Teacher-researcher collaborative negotiations, preparations
before lessons and teacher’s self-reflection accompanied by researcher’s reflections
enabled better ABI implementations. Feedbacks, before and after lesson
conversations, support during preparations for in-class implementations were
continued the whole year during six ABI implementations of teacher. For the
sustainability of motivation and ability of the teacher, long-term training of inservice
teachers and onsite ongoing support is very important. PD programs which require
systematic follow-up and ongoing support are strongly recommended in the reform
movements (Danielson, 2006; DuFour & Eaker, 1998; Feiman-Nemser, 2001; Gunel
& Tanriverdi, 2014; Kent and Lingman, 2000; Killion, 2000; Lewis, 1997). Bryan
(2012) stated that mentoring and coaching relationship possitively affects the

revision and readjustment of science teachers’ beliefs and practices. The participant
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teacher also stressed how much the onsite ongoing support positively affected her
implementations. As it is suggested in the literature, professional development
should provide trained peer-observers at the time of implementations in order to get
feedback with respect to what progressed well and what were the lost opportunities
during the lessons (Borko, 2004, p. 6). In the present study teacher’s both
pedagogical practice and beliefs were investigated as elements that can affect
learning in the classroom. Yager (2005) stated that efficient PD programs should be
long term and aim at many complex values such as; pedagogy, beliefs, and

perceptions that affect teacher classroom practices.

It is also worth to be mention why the teacher could not do better ABI
implementations. First of all, not all the things in the schedule were applied as they
were expected. For example, more feedbacks were intended to be given during onsite
ongoing support; however, since teacher devoted much time to form ABI teacher
template than expected, there was time for just one feedback mostly. If at least two
feedbacks for each teacher template requiring negotiation cycle were given, better
ABI implementations could take place in the classroom and the teacher could ask
better questions, and more follow-up questions. Second, more and more detailed
feedback could be given during evaluation and self-reflection of implementation
after lesson. Third, the adaptation to a new approach and to classroom dynamics
during new approach application takes time. This study did not comprise a short time
but also not a very long time. It is seen that participant teacher needs time longer than
an academic year. Martin and Hand (2009) have shown that shifting teaching
practice to include scientific argumentation takes time (at least 18 months). It is
found that an extended period of professional development helped to adapt classroom

practice toward the use of argument (Simon, Erduran, & Osborne, 2006).

Over a year of ABI implementations, the teacher’s beliefs about teaching and
learning shifted. In general, there is a change in teacher’s beliefs to a more student-
focused pedagogy over the professional development period. Since the given support

to the teacher in this research was both onsite and ongoing, the change in teacher’s
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beliefs was followed more precisely. At the onset of the study, the teacher’s beliefs
about teaching were characteristic of a teacher-centered classroom. She shifted her
definition of role of teacher from the transmitter of knowledge to a person who
increases unwilling children’s motivation to science by captivating their interest, who
reveals the hidden talent inside of the students by allowing them more opportunities
to formulate questions and investigate freely, and who guides students when they
transfer their knowledge into their daily life. She described her role at the end of the
study as a facilitator. As her role shifted, her questioning patterns changed to which
allow more divergent thinking. Teacher’s beliefs about learning are also changed in
this process. She was thinking at the onset of the study that students learn through a
transmission of factual information, but then the teacher shifted her beliefs about
learning to a more ABI approach focused learning in which students ask questions,
negotiate them with their friends, investigate their questions and present their claims

in a process promoting critical thinking.

In this study the teacher stated her beliefs about teaching, learning, ABI, her own
ABI teaching experience, obstacles to teaching, and professional development
programs; however, the main focus of the interview questions was teaching and
learning. Martin (2008) discussed teacher’s beliefs about both teaching and learning
and supports the claim that teacher’s core belief was related to how students learn.
Similarly in the present study, the teacher’s belief about learning is the central belief
which is the reference point of other beliefs. Because the idea of how students learn
better shapes the teacher’s teaching and provides a positive attitude towards the ABI

approach when the teachers statements considered.

This present study is consistent with Rokeach’s (1968) idea. According to Rokeach
(1968), the most central beliefs are the ones that most intertwined with other beliefs
and connected in many ways to other beliefs, values and attitudes. Furthermore, he
proposed that the entire belief system is affected by the change of a central belief.
Teacher understanding related to how learning occurs help them to reorganize beliefs

about both teacher’s and students’s role in the classrooms, which thereby affect the
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way they teach (Levitt, 2001; Luft, 2001; Richardson, 1996). In the present study, a
change in beliefs about learning (core belief) shapes the teacher’s beliefs about
teaching (peripheral belief). Therefore, she modified her teaching by looking at how

she herself learnes and her students learn.

At the beginning of the study, the teacher was thinking that the students learn
through a transmission of factual information provided by the teacher. She changed
her teaching since she saw that this way of teaching was useless in learning. The shift
is from a traditional learning to one which is more constructivist. This finding is in
line with the proposal that if a teacher is dissatisfied with his/her beliefs, shifts in
beliefs exist by means of a conversion or a gestalt shift (Feldman, 1997; Nespor,
1987; Pajares, 1992). During the 3-day inservice training program the teacher
realized that students do not learn when she directly narrates science and ABI
approach can be a guiding spirit to help her in the classroom; therefore, she shifted
her beliefs. Because inservice teacher training caused dissatisfaction in the teacher’s
beliefs. This finding supports Martin’s (2008) suggestion that a critical event causes
change in beliefs or practice. If there is no dissonance in teacher’s previously held

beliefs, the change would not occur.

As in Martin’s study, this dissonance was caused by the professional development
meetings held before the change in beliefs and practice. During the inservice
training, teachers were treated as if they were students in order to focus on how
students learn. At that time the teacher felt dissatisfaction and shifted her beliefs
about learning and was convinced to apply what she saw in the trainings to her
classroom. Here as a key finding of this study it can be said that the teacher’s beliefs
shifted before her practice. As her practice changed, her beliefs and practice
continued to shift. This situation shows that there is a bi-directional relationship
between beliefs and practice (Martin, 2008; Haney et al., 2002; Cobb et al., 1990)
which confirms Thompson's (1992) theoretical model that there is a dialectic
relationship between beliefs and practice. As she got surprised what the students did

and how they enthusiastically engaged in the lesson, she became more motivated and

110



confirmed her beliefs and continued to improve her practice. This is a kind of cyclic
in which beliefs and practice continually shifted by turns. This is an example of the
dialectic relationship between beliefs and practice interpreted by Thompson (1992).
On the contrary, in the related literature there are also studies proposing little or no
relationship between beliefs and practice (Simmons et al., 1999; Wilcox-Herzog,
2002; Hoyles, 1992; Bauersfield, 1988), or a unidirectional relationship from practice
to beliefs (Guskey, 1986; Schoenfeld, 1992; Ruthven, 1987).

The teacher was thinking that there was obstacles (such as lack of material,
curriculum, high-stakes testing, time etc.) affecting her ABI implementations. During
the process the teacher’s beliefs about obstacles to teaching and learning in ABI
have changed. Curriculum, the pressure from MoNE in relation to curriculum, high-
stake tests, the pressure from parents and school director related to these tests, large
class size, lack of materials for investigation and sparing much time for preparation
of ABI were the obstacles the teacher saw. In time she changed her mind in which
ABI does not need perfect conditions for proper implementations and appropriate
learning environment. At the end of the year although the teacher thought that with
the present curriculum ABI is possible, she still insisted that curriculum was an
obstacle to better ABI implementations. Furthermore she still believed that pressure
from parents related to high-stake tests was an obstacle to teaching and learning in
ABI. Similarly in the literature, teachers are generally concerned about the lack of
materials and the curriculum to be covered (Gallagher & Tobin, 1987). Related to
inquiry teaching, teachers stated the lack of materials (Anderson & Helms, 2001;
Blumenfeld et al., 1994), covering the mandated curriculum and preparation for
state-mandated tests as obstacles (Ladewski et al., 1994; Schneider et al., 2005).
Independently of ABI, the lack of administrative support, large class sizes, and the
lack of planning time are presented by the teachers as obstacles during the
implementation of instructional methodologies (Hootstein, 1999). Promyod (2013)
stated that the major obstacle to implementing and developing argument-based
learning is a general need of support for an argument-based learning environment in

the science classroom. In the present study, this main obstacle was eliminated by
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providing the participant science teacher onsite ongoing professional support.

Even though it was not a part of the research questions, this study also attempted to
analyze beliefs-practice match. As with the implementation of ABI teacher’s beliefs
about teaching and learning shifted, changes in her teaching practice was observed.
As teacher’s beliefs shifted, she also changed her definitions about teaching and
learning. RTOP data reveals that the teacher demonstrated change in her beliefs
about pedagogical theory related to ABI approach and transmited her beliefs into her
ABI practice in the classrooms. She expressed her deficiencies in her ABI
implementations exactly as they are in her practice. On the other hand, teacher’s
beliefs and practice do not perfectly fit each other. When RTOP scores and teacher
statements from the interviews are taken into account, it can be certainly said that
teacher’s RTOP scores do not directly represent her beliefs about her ABI
implementations. The one who listen the audio record of the interview absolutely
think that she has higher RTOP scores (for example, as if she has a score of 3.0 or
3.5 out of 4.0) but she has not in reality (a score of 1.60 or 1.80 and so on). It can be
easily said that she is very enthusiastic about implementing ABI and has high level
of self-efficacy; however, there is a gap between her beliefs and RTOP scores related

to her ABI implementations although both have a positive trajectory.

On the one hand since both beliefs and practice were in tendency to ABI approach, it
cannot be said that there is an inconsistency between belief and practice. On the other
hand there is no perfect match between the teacher’s beliefs and practice. This issue
of consistency in belief and practice is complicated in the literature. There are studies
found the inconsistency (Kang & Wallace, 2005; Luft, 2001; Murray & MacDonald,
1997; Simmons et al., 1999) and there are studies found the consistency between
beliefs and practice (Boulton-Lewis et al., 2001; Haney et al., 2002; Luft, Roehrig &
Patterson, 2003; Martin, 2008; Richardson et al., 1991; Yerrick et al., 1997). Perhaps
this present study can be located within the literature that supports the idea that
teachers who hold both old and new ideas about teaching; their learning and actions

mix at the same time and change depending on the situation and personal factors
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(Bryan, 2003; Hancock & Gallard, 2004; Marx et al., 1997).

To sum up, although there is not an incredible shift in ABI implementations by
looking the teacher’s RTOP scores, teacher’s determined big endeavour to make
ABI present in the classroom was a great change for students when it is compared
with the teacher’s old traditional teaching. Moreover, this teacher is very decisive
not to go back to her previous teaching style since her beliefs about teaching and
learning shifted. Also she is confident about her beliefs about ABI’s effectiveness on
students’ learning and her teaching. Even just this output can make this present study
valuable. The teacher stated at the end that the change is not easy and sudden but it is

worth this difficulty and she should continually try to improve herself in this way.

5.2. Implications of the Study

The result of this study presents a number of implications. In this study it was
investigated that the changes occur in science teacher’s pedagogical practices, and
her beliefs about teaching and learning during a year of the implementation of ABI
accompanied by onsite ongoing professional support. The main effect provided by
ABI which comprehend all necessary elements for the following implications of this

study.

Focusing on after inservice trainings’ support which is called in this study onsite
ongoing support is very important for the teacher to deal with obstacles and make
sustainable changes in the pedagogical practice. Teachers need this kind of support
during shifting their beliefs and practices at the time of applying an innovative
approach in the classroom. The support given whenever the teacher needs makes the
process easier, shows the way of handling the problems faced with and helps to
better understand the process. As much as possible reflections and feedbacks are very
effective in this process. It is also stated in the literature that in order to promote the
change in teachers’ beliefs and practices professional development programs,

academic workshops and long-term collaborative inservice programs are important
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(Richardson et al., 2001). The suggested duration for the PD programs is at least 18
months to for teachers to make noticable shift in practice and start to understand the
chacteristics of the new teaching and learning approach (Blumenfeld et al., 1994;
Huberman & Miles, 1984; Martin & Hand, 2009;).The partipant teacher proposed
that good constructed professional development programs provoke teachers research
willingness and show them the way of enjoying their teaching profession. In
addition, teachers need time to experience a new approach; because, especially at the
beginning they may have questions or hesitation whether they can successfully make
the implementations or not. During this process, teachers should be given onsite
ongoing support to improve their related skills and to eliminate their concerns.
Moreover there are studies that suggest teachers enough time for practicing (e.g.,
Richardson, 1990; van Driel et al., 2001). This stresses the importance of long-term

sustained professional development.

Considering teacher’s beliefs about learning as her central beliefs, two main
implications can be mentioned. First, focusing on the beliefs about learning rather
than beliefs about teaching promotes teachers more prepared for the innovations in
science education. Second, focusing on learning in professional development
programs can promote teachers to rethink on their beliefs about learning and teaching
(Martin, 2008). This happens through discussion about beliefs and being treated as if
they were students during these programs. In this regard, PD programs should allow
participants to experience the innovative approach from the view of students, to
discuss with respect to this implementation by examining the role of language in
learning science and the pedagogical issues related to implementation of the new
approach. Teacher role in increasing student voice, teacher’s problem solving and
reasoning skills, and teacher’s questioning style can also be discussed during
programs by revealing their beliefs about teaching and learning. Moreover PD
programs should include assisting participants both in workshops during inservice
trainings and after training by supplying onsite ongoing support. In order to

accompany and help them in this new journey.
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This study conducted in Turkish educational context, where reform movements are

tried to be carried out in recent years. One of the purpose of this study to fill the gap

in the related literature on the shift of teachers’ pedagogical practice and beliefs

about teaching and learning in the context of ABI by providing onsite ongoing

support with particular emphasis on the Turkish educational context.

5.2.1. Implications for Future Research

There are several implications for future research:

There can be studies in which teachers are supported by professional
developers/coaches/mentors during the implementation process of innovative
approach.

Studies requiring longitudinal professional development programs are advised.
A similar study can be applied in a larger context by extending the number of
participant teacher and student, applying to other subjects and grade levels.

ABI can be applied by the teachers working in the same school in the same time
interval. Peer teachers can motivate and trigger each other rather than being
alone in the implementation process.

Numerous semi-structured interviews (pre, mid, after) can be conducted to
deeply express the shift in beliefs and practice.

Future studies should encourage teachers during implementation process in
order to eliminate their concerns about obstacles related to ABI such as
curriculum, time management, crowded class etc.

It can be focused on understanding the relationship between beliefs and practice

and how closely they are aligned to each other since this is a complicated issue.
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APPENDICIES

APPENDIX-A RTOP / OGRETMEN GOZLEM FORMU

Hig Duruma
Gozlenmedi Cok Uygun
-Ogretim yontemleri ve etkinlikler dgrencilerin 6n 0 4
bilgilerini ve bunlarin igindeki dnyargilan yansitiyor.
-Dersin odag: ve yonii 6grencilerden gelen fikirler 0 4
7 dahilinde belirleniyor.
o -Ogrenciler gesitli sunum yollar1 (modlar) ile kendi 0 4
E diigtincelerini arkadaglan ile paylasiyor.
= -Yiiksek oranda 6grenci konugmasi var ve bunun 0 4
L= biiyiik bir bolimii 6grenciler arasinda.
-Ogrenci sorulan ve yorumlan genellikle sinif 0 4
sOylemlerinin odagini ve yoniini belirliyor.
GENEL (Toplam/5) /5=
- -Ogretmen, grenci aragtirmalarini desteklemek ve
'5 gelistirmek igin ¢aba harcayan kaynak kisi olarak 0 4
E %’ hareket ediyor.
@ & -Busimfigin ‘6gretmen dinleyici’ dir benzetmesi 0 4
,c’u’ gok uygun
GENEL (Toplam/2) 2=
-Bu ders 6grencileri alternatif aragtirma ve problem
¢ozme modelleri bulmalan ve farklh diiglincelere 0 4
g deger vermeleri igin tegvik ediyor.
é -Ogrenciler, elestirel degerlendirmenin hakim
T; oldugu diisiindiiriicii etkinliklere aktif olarak 0 4
g .- katilyor.
= 5 -Ogrenciler kendi é3renme siiregleri hakkinda 0 4
‘: T yansitici diisiiniiyor.
: g -Elestirel ve sorgulayici fikirlere deger veriliyor. 0 4
E -Ogrencilerin aktif katilimi tegvik ediliyor ve 0 4
= dnemseniyor.
| -Ogrenciler varsayim kurmalari, altemnatif ¢oziim
= stratejileri bulmalar ve delilleri farkl: yollarla 0 4
yorumlamalari igin tegvik ediliyor.
GENEL (Toplam/6) /6=
-Ogretmenin sorulari 6grencilerin alternatif 0 4
diiglinme yollar dretmelerini saghyor.
E -Ogretmen 6grencilerin 6n bilgilerini ortaya gikaran 0 4
L sorular soruyor.
& -Ogretmen miizakere siirecini baslatan ve devam 0 4
E ettiren sorular etkili bir gekilde kullaniyor.
7z -Ogretmen takip sorular sorarak miizakere siirecini 0 4
devam ettiriyor.
GENEL (Toplam/4) /4=

IRTOP SCORE (TOPLAM/17) =
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APPENDIX-B ABI TEACHER TEMPLATE/DERSE GIRIS VE
MUZAKERELER OGRETMEN FORMU

Unite bilgileri: | ISIK

Biiyiik Isik bir enerji tiirtidir.

Diisiince*:

Alt Diisiinceler*: | 1. Isik madde ile etkilesimi sonucunda sogurulur. Sogurulan

madde 1smir
2. Isik enerjisi maddenin sicakliginda artisa sebep olur

3. Isik saydam bir ortamdan bagka saydam ortama gecerken
dogrultu degistirir.
4. Merceklerle 151k kontrollii sekilde kullanilir

Derse Giris Etkinliginin Tasarlanmasi

Alt diisiince(ler) ve
ilgili kazanimlarin
eslestirilmesi:

Secilmis iinite
kazanimlari:

* Is181n saydam bir ortamdan baska
bir saydam ortama gegerken
dogrultu degistirdigini kesfeder.

* Isik demetlerinin az kiric1 (az
yogun) saydam bir ortamdan ¢ok
kirici (¢ok yogun) saydam bir
ortama gegerken normale yaklastig1,
¢ok kirict (¢ok yogun) saydam bir
ortamdan az kiric1 (az yogun)
saydam bir ortama gecerken ise
normalden uzaklastig1 sonucunu
cikarir.

* Is1gin hem kirildigi hem de
yansidigi durumlara 6rnekler verir.
* Cesitli ortamlarda kirilma olayini
aciklamak icin basit 151n
diyagramlari ¢izer.

* [ki ortam arasinda dogrultu
degistiren 151k demetlerini
gdzlemleyerek ortamlarin
yogunluklarini karsilastirir.

* Is1gin her zaman ¢ok kirici (¢ok
yogun) ortamdan az kirici (az
yogun) ortama gecemedigini
deneyerek kesfeder.

* Isigin kirilmastyla agiklanabilecek
olaylara drnekler verir.

Eslesen ve kapsayic alt
diisiince(ler):

*151k saydam bir ortamdan
bagka saydam ortama
gecerken dogrultu degistirir.

Baslangi¢
miizakeresinin kisaca
tanitilmasi:

Is1gin soguruldugu ve yansidigini gegen derste 6grenmis
olan 6grencilere, 151k her ortamdan gecer mi sorusu
sorularak derse baslanir. Ogrenciler saydam ortamlardan
gececegini , saydam olmayan ortamlardan ise 15181n
gecmeyecegini vurgular. Ogrencilerin cevab iizerine her
saydam ortam ayni 6zelligi tasir mi sorusu sorulur,

141




ogrencilerden gelen hayir cevabina neden sorusu yoneltilir.
Ogrencilerden yogunluklarinin farkli oldugu, kati, siv1, gaz
halinde olduklar1 molekiiller aras1 bosluklarin farkli
olduklar1 gibi muhtemel cevaplar gelebilir.** Bunun
akabinde 151k hizinin her yerde sabit olup olmadig1 sorulur.
Ogrencilerden evet veya hayir cevabi gelebilir. Evet ve
hayir cevaplarin1 kanitlayict 6rnekler sorulur. Ardindan 151k
hizinin neden sabit kalmadig: arttig1 m1 yoksa azaldigi mi
sorulur? Isigin boslukta 300 bin km/h oldugu, maddesel
ortamda hizinin azalacagi, ortamdan ortama degisecegi,
yogunluk arttik¢a hizinin azalacag: gibi cevaplar gelebilir.
Bir ortamdan bagka bir ortama gegerken neden hizinin
degistigi, 15181n basina ne geliyor da hizinin degistigi
sorulur. Kirilma cevabi buradan gelebilir. Ve 15181n
kirilmasinin ne demek oldugu, nasil gerceklestigi
sorulabilir. ** Is181n dogrusal yolla yayildigini bilen
ogrenciler dogrultu degistirdigini vurgulayabilir. Kiricilik
her ortamda ayn1 midir sorusu yoéneltilir (kiriciligin
yogunlukla ayn1 kavram olmadig belirtilir). I¢i su dolu
bardaga belli bir a¢1 ile konulan kalemin dogrultusunun
ayn1 olup olmadig1 sorulur. Ogrenciler hava ile su gibi
ortamlarin farkli ortamlar oldugunu sdyleyebilir. Bunun
tizerine “farkli olan ortamlara konulan kalemin dogrultu
degistirip degistirmedigi durumlarin olup olmadig1”
sorulabilir. Evet/hayir cevaplar1 alindiktan sonra 1s181n
kirilmasini etkileyen faktorlerin ne oldugu sorulup
baslangi¢ miizakeresi tamamlanir.

Ogrenciler, 15181 kirilmasinin; maddenin cinsine,
yogunluguna, maddenin hallerine, parlak veya piiriizli
olmasina bagli olarak degisebilecegini sdyleyebilirler.

Alternatif baslangi¢
miizakeresi:

kK

Is181n kaynaktan ¢iktiktan sonra yayilirken nasil bir yol
izledigi sorulur. Dogrusal/daginik/kaynaga gore
degisir/diizgiin gibi cevaplar gelebilir. Isi8in gegtigi
ortamin davranisinda/dogrultusunda nasil bir etkisi oldugu
sorulur. Herhangi bir etkisi olmaz veya yon/dogrultu
degistirir diyebilirler. Neden ortam farklilastik¢a 15181n

PR

davraniginin/dogrultusunun degistigi sorulur.

Varsa arastirilmasi

istenilen degiskenler:

15181n kirilmasin etkileyen faktorler:
maddenin cinsi, yogunlugu, maddenin halleri, parlak veya
pliriizlii olmast

Olas1 6grenci
arastirmalar 1:

Saydam olan ortamlarin kati, sivi, gaz hallerinin 15181n
kirilmasina etkisi

* Buz

* Su
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* Hava
* Zeytinyagi

* Kolonya
* Beherglas
* Kalem

* Pipet

* Lazer kalemi
Burada 6grenciler maddenin hallerinin 15181n kirilmasina
etkisini inceleyeceginden ayn1 maddenin farkl fazlar (katu,
siv1, gaz) lizerinde caligabilir.

Olas1 6grenci
arastirmalar 2:

Saydam olan ortamlarin yogunlugunun (kiriciliklarinin)
15181n kirilmasina etkisi

* Zeytinyagi

e Su

¢ Cam

* Lazer kalemi
* Fener

I¢inde su, zeytinyag1 ve bos olan beherlere lazer kalemi
tutularak hangi ortamin 15181 ne kadar kirdigina bakilabilir.

Olas1 6grenci
arastirmalan 3:

Saydam olan ortamlarin cinsinin 151g1n hizina etkisi.

* Su

* Zeytinyagi
* Cam

e Hava

* Beherglas

* Lazer kalemi
Ornegin iginde su, kolonya, zeytinyag1 olan beherlere iki
ayni cisim koyularak kirilmaya bakilabilir. Ayni cimi
karsilastirma yapmak i¢in bos bir behere de koyulabilir.
Burada 6grenciler aslinda maddenin yogunlugu ile
maddenin cinsinin dogrudan iliskili oldugu sonucuna
varabilir.

Olas1 6grenci
arastirmalan 4:

Madde miktarinin kiriciliga etkisi.

Yar1 ve tam dolu beherlere koyduklar1 kalemlerin
kirilmasina madde miktarinin herhangi bir etkisinin olup
olmadigini da inceleyebilirler.

Kullanilacak
malzemeler

Su, zeytinyagi, kolonya, beherglas, lazer kalem, pipet.

Ogrenciler arastirmalar1 esnasinda diledigi uygun materyali
kullanmakta serbesttir.

Ogretmen notlar

Ogrenciler kolaylikla bu degiskenleri inceleyemeyebilirler.
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Dolayisiyla 6zellikle gruplar sorularini yapilandirirken ve
deneyleri tasarlayip, verilerini toplarken yeterince iy1 takip
etmek gerekiyor.

*Yukarida belirtilen tiim iiniteyi kapsayan biiyiik diisiince ve onun bilesenleri olan
alt diisiinceler linite siiresince 6gretmenin yapacagi giris etkinliklerini belirlemesinde

yardimc1 olacaktir.

** Alternatif baglangi¢ miizakeresinin entegre edilebilecegi yerler

The ABI teacher template adapted from Cavagnetto, A., Hand, B. M., and Norton-
Meier, L. (2010); Cavagnetto, A., and Hand, B. M., (2012); Hand, B., and Keys, C.
(1999); Hand, B., and Prain, V. (2006); Hand, B. (2008).
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APPENDIX-C CONCEPT MAPS
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APPENDIX-D PRE INTERVIEW QUESTIONS

A. Past Teaching Experiences

1) What are the preparations you make for the lesson?

-Do you review your time, objectives and the materials?

2) How do you decide what to teach? What are the things that help you giving
this decision? (Experiences, curriculum, course book, achievement levels of
the students etc.)

3) What are your criteria when choosing the methods you use for teaching?

4) How do you start your lesson?

5) How do you manage your time?

6) How do you evaluate the teaching method that you choose?

7) How do you check how much students learn when you are teaching?

8) How do you understand whether the students learn the objectives that you
teach or not?

9) How do you evaluate your teaching method?

B. Learning, Teaching, Pedagogy
10) What does learning mean to you?
11) What is teaching?
12) How do you see your role in the classroom?
13) How is a good teacher should be? What are the features of a good teacher?
-How much of these features do you have?
14) Do you think you have the control over what you teach in the classroom?
How?
15) What are the essentials of an effective learning environment?
16) How do you learn? Could you please give an example?
17) How do you understand as a teacher that your students learn?
18) How do you think that students learn best?
19) How does your classroom seen when you motivate your students to learn and

when you think that a learning environment occured in the classroom?
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20) How can a good question be asked? How do you ask your questions?

21) Do you think that you do not have enough content knowledge?

C. Perceptions and Expectations for ABI (Implementations)

22) What is the purpose of concept map?

23) What is big idea? What is the purpose of the big idea?

24) What do you think will be the impact of the preparations you made before the
class (constructing concept map, forming big and sub-ideas, planning entry
activities and negotiation cycle) on the ABI implementations?

25) What do you think about ABI?

26) Do you believe that you can effectively make ABI implementations?

27) Do you think that ABI is a suitable approach for students? How?

28) How do you think the implementations will affect students’ learning process?
(Do you think that ABI implementation will affect students’ learning process
positively?)

29) How do you think that ABI implementations affect classroom management?

30) Do you think that ABI implementations are appropriate for your teaching
understanding? In which way?

31)Do you think that these implementations are performable in the existing
education system? (exam system, administration, time, content of the

curriculum, intensity of the curriculum, parents etc.)
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APPENDIX-E POST INTERVIEW QUESTIONS

A. Perceptions for ABI (Implementations)

1)
2)

3)
4)

S)

6)

7)

8)

9)

What is the big idea?

Are there any benefits of defining big ideas in terms of your
implementations? How?

Do you check your content knowledge at the time of defining big ideas?
What is argument-based inquiry?

How was the effect of your preparations on ABI implementations? What is
the point of the preparations were the most effective?

Are there any maneuvers that you have planned in your preparations, but you
cannot implement in the classroom? What? Why could not you apply it?
Could you give an example?

What is the most effective part of ABI implementations on students’ learning
processes?

Do you think that you made effective ABI implementations? What are the
essential points that make these implementations effective?

What is the point that you think you did best during your ABI

implementations?

10) What are the problems you faced with during implementations? What was

the reason of the problem? At which point do you think that you were weak?

11) How did you handle classroom management issue during implementations?

12) Did your ideas change related to classroom management in this process?

13) How did you manage your time during ABI implementations?

14) What has changed in your practices during the process?

15) Do you think that ABI is a suitable approach for students? How?

16) Do you think that you can make an ideal ABI implementation in science?

Why?

17) Have you ever get any feedback related to implementations from students,

school, parents and your colleagues? If yes, what kind of feedback did you
get?
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18) Do you think that these implementations are performable in the existing
education system?
19) What differences you observed from your students after ABI

implementations?

B. Learning, Teaching, Pedagogy

20) Did these ABI implementations change your beliefs about learning? What
does learning mean to you?

21) Could you please tell a learning experience of yourself? Why did you define
this process as learning?

22) As a teacher how do you understand that your students learn?

23) Is there a difference between students’ learning and your learning when you
think of inservice trainings?

24) At which point learning and teaching intersect?

25) What is your role in the process of learning and teaching? What is teaching?

26) Is there any difference in your role between past and present? Did you have
any difficulties during this role change?

27)Did you feel that you do not have enough content knowledge during ABI
implementations?

28) What are your pedagogically strong points?

29) Do you think your students better learned with ABI approach compared to
previous lessons?

30) What is the importance of student-student interaction?

31) What is the role of questioning?
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APPENDIX-F TURKISH SUMMARY / TURKCE OZET

Tirk Milli Egitim Bakanliginin fen egitimindeki hedefi fen okuryazari bireyler
yetistirmektir (MoNE, 2013). Bakanlik 2004, 2013 ve son olarak 2018 yillarinda fen
bilimleri dersi 6gretim programinda biiyiik degisikler yapmistir. Fen okuryazarligi
vizyonu altinda fen bilimleri dersi 6gretim programi yenilik¢i 6gretim stratejileri
acisindan onemli bir rol oynamaktadir. Fen okuryazari bir birey bilimsel bilginin
niteligini  kaynagina ve {Uretilmesi ic¢in kullanmilan yontemlere bakarak
degerlendirebilmelidir. Ayrica fen okuryazarligi kanitlara dayanarak argiiman
iiretme ve degerlendirme ile bu argiimanlardan uygun sonuglarin ¢ikarilmasini ifade
eder (NRC, 1996). Bilimsel bilginin niteliginin degerlendirilebilmesi i¢in argiiman
iiretme ve degerlendirme yeterliginin gelistirilmesi veya artirilmasina ihtiyag¢ vardir.
Arastirmacilar bu hedeflere nasil ulagilacagini tartisarak Ogrencilerin bilimsel
arastirmalara aktif olarak katilim saglamalar1 gerektigi sonucuna varmislardir
(Wallace et al., 2004). Aslinda mesele bir atasoziinde de ifade edildigi gibi balik

vermek degil balik tutmay1 6gretmektir.

Fen okuryazari bireylerin arastirip sorgulayan, etkili karar veren, problem c¢ozen,
kendine giivenen, is birligine acik, etkili iletisim kuran ve hayat boyu 6grenmeye
acik olmasimi beklenmektedir (MEB, 2013). Bu baglamda Argiimantasyon Tabanl
Bilim Ogrenme (ATBO) yaklasimi o6grencilerin arkadaslar1 ve 6gretmenleri ile
giclii etkilesim halinde bulunarak kavramsal anlayislarint ve goriislerini
savunabilme kabiliyetlerini gelistirmektedir. Ayrica bu siire¢ 6grencilerin elestirel
diisinme becerilerini ve bilgi birikimlerine katki saglamaktadir (Hand, 2008).
Arastirmacilar genellikle ATBO yii 6grencilerin argiimanlar aracilifiyla 6grencinin
bir arastirma sorgulama siirecinden geg¢mesini saglamak icin uygulamaktadirlar
(Akkus et al., 2007; Gunel, 2006; Hand & Keys, 1999; Prain & Hand, 1996). ATBO,
Ogrencilerin  soru-iddia-delil ¢ergevesinde arastirma sorgulama etkinlikleri

yapmasidir (Hand & Norton-Meier, 2011).

Burada 6nemle vurgulanmasi gereken bu tiir bir yaklagimin 6gretmenlerin 6grenme
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ve Ogretmeye yonelik kabullerinin bilgiyr aktarandan O6grenmenin biligsel
perspektiflerini anlama ve uygulama yoniinde degismesini saglamay1 gerekli
kilmaktadir. Bu degisim, ATBO yaklasimin1 benimseme siirecinde biitiin
ogretmenlerin deneyimledigi bir durumdur (Hand, Norton-Meier & Jang, 2017). Bu
noktada Ogretmenlerin bu yeni yaklasimi smifta uygulama siirecinde gerekli
degisiklikleri yapabilmesi i¢in destege ihtiyaci vardir. Bu ¢alisma kapsaminda bir fen
bilimleri dersi 6gretmenine ATBO ile ilgili katildig1 ii¢ giinliik hizmet i¢i egitimin
ardindan hem 1§ baginda hem de siirekli olarak destek saglanmistir. Fen egitimindeki
bu yenilik¢i yaklagim 6gretmenlerin smif i¢i pratiklerinde 6nemli degisiklikler
yapmalarini gerektirmektedir. Ogretmenlerin pedagojik pratiklerini degistirmesi ise
kolay bir siire¢ degildir. Ogretmenler uygulamalarim degistirirken yeni beceriler,
bilgiler ve inanclar gelistirir. Bu degisiklik bir profesyonel gelisim programi
kapsaminda meydana gelir. Bu programlar 6gretmenlerin inanglarini ve smif igi

pratiklerini etkileyebilecek niteliktedir (Pajares, 1992).

Bybee (1993) 6gretmenlerin inanglariin ve dgretimlerinin, egitimde degisimin ve
nihayetinde basarili bir egitim siirecinin temel O6geleri oldugunu vurgulamistir.

Ogretmenlerin inanglari bu noktada énemli rol oynamaktadir.

Inang, iizerinde uzlas1 saglanmis bir tanima sahip degildir. Pajares (1992) tutumlar,
yargilar, goriisler, ideolojiler, algilar, anlayislar, kavramsal sistemler, Onyargilar,
egilimler, Ortiik teoriler, acik teoriler, kisisel teoriler, i¢ zihinsel siirecler, eylem
teorileri, uygulama ilkeleri, pratik ilkeler, perspektifler, anlama repertuar1 ve sosyal
stratejiyi inang olarak tanimlamaktadir. Ayrica, Pajares inanglarin mutlaka kisilerin
sOzlerinden veya eylemlerinden anlasilmasi gerektigini belirtmistir. Rokeach (1968)
inanc1 merkezi (¢ekirdek) inanglar ve ¢evresel (ikincil) inanglar olarak siiflandirmis
ve ayrica merkezi inancglarin c¢evresel inanclarla baglantili ve de8ismeye direngli

yapisina dikkat ¢cekmistir.

Her bir bireyin inang sistemi karmasik oldugu ic¢in (Boulton-Lewis, Smith,

McCrindle, Burnett, & Campbell, 2001; Bryan, 2003; Crawford, 2007; Peterson,
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Fennema, Carpenter, & Loef, 1989; Wallace & Kang, 2004), Ogretmenlerin
inanglariyla 6gretimleri arasindaki iliskiyi tanimlamanin tek bir yolu yoktur.
Ogretmenlerin inanglarmm sinif ici dgretimlerinde temsil edildigini iddia eden
caligmalar bulundugu gibi (Borko & Putman, 1995; van Driel, Beijaard, & Verloop,
2001; Yerrick, Park, & Nugent, 1997) zaman zaman 6gretmenlerin dgretimlerinin
inang¢larin1 sekillendirdigini isaret eden caligmalar da mevcuttur (Simmon et al.,
1999; Anderson, 2002). Ogretmenlerin inanglar1 ve uygulamalari arasinda karsilikli
bir iliski bulunmakla birlikte bu iligkinin siras1 her zaman dogrusal degildir (Marx,
Blumenfeld, Krajcik, & Soloway, 1997). Ogretmenler bazen cesitli nedenlerle
inang¢larin1 simif uygulamalarindan farkli olarak degistirebilir (Tobin, Tippins, &
Gallard, 1993; Wetzel, 2001; Prawat, 1992). Bu c¢alisma 6gretmenin inanclariyla

Ogretim pratikleri arasindaki iligkiyi tanimlama girisiminde bulunmustur.

Bu calismanin amaci, bir ortaokul fen bilimleri dersi 6gretmeninin arglimantasyon
tabanli bilim 6grenme (ATBO) yaklasimini smifinda uygulama siirecinde isbasinda
ve slirekli destek alarak pedagojik pratikleri ile inanglarinin nasil degistigini
incelemektir. Bu calisma, bilhassa ATBO yaklasimimin 6zelliklerine odaklanilarak
hazirlanmis bir profesyonel mesleki gelisim programi kapsaminda yapilmistir. Bu
program iki asamadan olusmaktadir: (1) hizmet i¢i 6gretmen egitimi, (2) isbasi-
siirekli profesyonel destek. Sistematik takip ve devamli destek saglayan mesleki
gelisim programlar1 reform ¢alismalarinda siddetle 6nerilmektedir (Danielson, 2006;
DuFour & Eaker, 1998; Feiman-Nemser, 2001; Gunel & Tanriverdi, 2014; Kent and
Lingman, 2000; Killion, 2000; Lewis, 1997). Dolayisiyla bu ¢aligma kapsaminda
isbaginda ve siirekli olarak yerinde saglanan destegin Ogretmenin pedagojik

pratiklerine ve 6grenme ile 6gretmeye yonelik inanglarina etkisi incelenmistir.
Calismaya yon veren aragtirma sorulari su sekildedir:
1- Isbasinda-siirekli destek esliginde ATBO uygulamalar1 yapan bir fen
bilimleri 6gretmeninin pedagojik pratiklerinde ne gibi degisiklikler meydana

gelir?
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2- Isbasinda-siirekli destek esliginde ATBO uygulamalar1 yapan bir fen
bilimleri 6gretmeninin 6grenmeye ve 6gretmeye yonelik inanglarinda ne gibi

degisiklikler meydana gelir?

Tiirkiye’de son yillarda fen bilimleri 6gretim programinda diizenlemeler yapilmis ve
programda ATBO’ye vurgu yapilmistir (MoNE, 2018). Fen bilimleri programinda
belirtilen biitiin beceriler (bilimsel siire¢ becerileri; yasam becerileri: analitik
diistinme, karar verme, yaratici diistinme, girisimcilik, iletisim, takim g¢alismasi;
miihendislik ve tasarim becerileri: yenilik¢i diisiinme) ATBO yaklagiminda tecriibe
edilmektedir. Fen bilimleri programinin ana amaci fen okuryazari bireyler
yetistirmektir (MoNE, 2018) ve fen siniflarinda argiimantasyon fen okuryazarligin
tesvik etmektedir (Erduran & Jimenez-Aleixandre, 2007). Programdaki bu hedef, fen
Ogretimi igeriginde argiimantasyona dayali girisimlerde istikrarli bir artisa sebep
olmustur (Cavagnetto, 2010). Ote yandan fen egitimi literatiiriinde bir egitim hedefi
ve Ogretim yaklasimi olarak argiimantasyonun etkililigine iliskin ¢okca calisma
bulunmasina ragmen (Duschl & Grandy, 2007; Osborne, Erduran, & Simon, 2004)
fen siniflarinda argiimantasyon nadiren gozlenmektedir (Driver, Newton & Osborne,
2000). Ogretmenlerin smiflarinda bu tiir yenilik¢i yaklasimlar1 uygulamasi icin
cesarete ve destege ihtiyaclari vardir. Bu bakis acisindan hareketle bu calisma
ogretmen gelisimine, mesleki gelisim projelerine, Ogretmen pedagojisinin

tyilestirilmesine ve 6gretim programi gelistirilmesine 6nemli bir katki saglayabilir.

Fen bilimleri dgretmenlerinin ders hazirligi ve bu hazirliklar1 6zellikle ATBO
perspektifinden sinifa yansitmasina iliskin az sayida ¢alisma mevcuttur. Sparks ve
Hirsh (2007) oOgretmenlerin  bliyiikk ¢ogunlugunun katildigi mesleki gelisim
programlarinin yiiksek kalitede olmadigmi ileri siirmektedir. Ogretmen mesleki
gelisim programlarinin ¢ogu genellikle tek seferlik atdlye calismalar1 olup takip
destegi saglamamaktadir. Dolayisiyla bu programlar gerekli degisikliklerin
saglanmas1 acisindan basarisiz olmaktadir (Schmocker, 2006; Sparks & Hirsh,
1996). Bu baglamda bu ¢alisma bir ortaokul fen bilimleri gretmenine ATBO odakli

tic gilinlik bir hizmet i¢i egitimin ardindan bir egitim 6gretim yilindaki iki fen
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bilimleri iinitesinde siirekli ve isbasi destek firsati sunmustur. Bu destek pek ¢ok
calismada oldugu gibi bir paket programin pargasi olmayip, 6gretmene ihtiyaglari
dogrultusunda ATBO uygulamalarinin  hazirhk, uygulama ve degerlendirme
stireclerinde yerinde ve devamli olarak destek saglanmistir. Bu ¢alismanin sonuglari,
arastirmacilarin dzellikle dgretmenlerin tamamen ATBO yaklasimina dahil edildigi

etkin mesleki gelisim programlar1 gelistirmesinde faydali olabilir.

Alanyazinda simirli sayida calisma Ogretmen inanglarini durum calismas: ile
arastirdig1 goriilmektedir. Calismalarin ¢ogu daha biiylik 6rneklemi ve nicel
yaklasimi tercih etmistir (Martin, 2008). Bu ¢alismanin giiclii yan1 tek bir 6gretmene
nitel arastirmayla odaklanmasi ve bu &gretmenin ATBO uygulamalari siiresince
pedagojik pratikleri ile 6grenme ile 6gretmeye iliskin inanglarinin derinlemesine
incelenmesidir. Bu ¢alisma, 68retmen egitimi programlarini 6gretmenlerin 6grenme
ve Ogretmeye iliskin inanglarmin 6nemi hakkinda bilgilendirme potansiyeline

sahiptir.

Alanyazinda uygulama ile inanclar arasindaki iliski ve bu iliskinin hangi yonde
olduguna dair bir karisiklik bulunmaktadir. Bir yanda inanglarin uygulamayi
etkiledigine dair calismalar bulunurken, diger yanda uygulamanin inanglari
etkiledigiyle ilgili baz1 arastirmalar bulunmaktadir. Bunlarin disinda bu iliskinin iki
yonlii veya belirsiz oldugunu isaret eden c¢alismalar da mevcuttur. Bu calisma
alandaki bu karisiklig1 gidermek adina, uygulama ve inanclar arasindaki iligskiye dair

daha agik bir resim ortaya koyulmaya ¢alisilmistir.

Bu caligmanin aragtirma sorularin1 cevaplandirmak i¢in nitel aragtirma
yontemlerinden durum ¢alismasina basvurulmustur. Durum calismasi, siirli bir

sistemin derinlemesine betimlenmesi ve incelenmesidir (Merriam, 1998).

Calismaya 2014-2015 egitim O6gretim yili baginda diizenlenen 3 giinliik hizmet i¢i
O0gretmen egitimine katilan 48 fen bilimleri 6gretmeninden dordi segilerek ilk

donem baslanmis olup, 6gretmenlerden ¢l siire¢ icinde cesitli sebeplerle ikinci
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donem calismaya devam edememistir. Kalan bir 6gretmenle egitim yili
tamamlanmistir. Dolayisiyla bu ¢alismada bir ortaokul fen bilimleri dersi 6gretmeni
katilimer olarak anlatilmistir. Katilimcinin se¢iminde 6gretmenin hizmet i¢i egitimde
deneyimledigi ATBO uygulamalarini kendi sinifinda uygulamak istemesi ve
okulunun arastirmaci i¢in ulasilabilir olmasi etkili olmustur. Ogretmen ATBO
uygulama siirecinde stirekli ve yerinde destek almay1 kabul ederek bu g¢alismaya
gontlliliik esasina dayali olarak dahil olmustur. Calismanin baginda 6gretmenin feni
nasil 6gretecegine dair inanglar1 bilgiyi aktaran konumunda olan 6gretmen merkezli
bir yaklasim yoniinde oldugu gériilmektedir. Ogretmen genellikle sinifta diiz anlatim
yapmakta, Ogrenciler kendisine soru sordugunda derhal yanitlamakta ve ders
hazirhgini TEOG smavini gdz Oniinde bulundurarak yapmaktaydi. Ote yandan
yenilik¢i yaklasimlara agik olan bu dgretmen, ii¢ giinlik ATBO odakli hizmet ici
egitimde kendisine 6grenciymis gibi davranildigi, atdlye ¢alismalarinda 6grencilerin
diiz anlatimla 6grenmedigini, soru-cevapla, tartisarak ve aragtirarak 6grendigini fark
etmis, 6grenme ve 6gretmeye yonelik inanglarinda bir degisim baslamis ve sinifinda
ATBO uygulamalar1 yapmaya karar vermistir. Ancak bu siireci nasil ydnetecegi
konusunda c¢ekinceleri bulunan 6gretmene ders Oncesinde ve sonrasinda ATBO

uygulamalarina yonelik destek verilmistir.

Calismada bahsi gecen mesleki gelisim programinin amaci, Ogretmenlerin fen
siniflarmda ATBO’ye yonelik anlayislarini ve uygulama becerilerini gelistirmektir.
Mesleki gelisim programi iki asamadan olusmaktadir. Birincisi ii¢ giinliik (yaklasik
24 saat) hizmet i¢i egitim, ikincisi ise slirekli ve igbasinda profesyonel destektir.
Arastirmac1 da hizmet i¢i programda gorev almis egitimcilerden biridir ve
Ogretmenle atdlye c¢alismalart esnasinda tanismis ve Ogretmenin ileri doniik
istedigine dair bilgi sahibi olmustur. Verilen destek 2014-2015 egitim o6gretim
yilinda devam etmis ve bu siiregte 0gretmenin sectigi iki fen bilimleri tinitesi
(Yasamimmizdaki Elektrik, Isik) toplam 6 ATBO uygulamas: (Siirtiinme ile
Elektriklnme, Elektrik Akimi, Serive Paralel Devreler, Isigin Sogurulmasi, Yansima,
Mercekler) ile 6gretmenin segtigi 36 mevcutlu 7/C smifinda yapilmistir. Destek

derse hazirlik asamasinda, ders esnasinda ve ders sonrasi degerlendirme esnasinda
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saglanmistir. Ogretmenle iletisim yiiz yiize, telefon goriismesi, email ve kisa mesaj

yoluyla siirekli olarak saglanmaistir.

Hazirlik asamasinda Ogretmenle arastirmaci konuya iligkin tartisma yiritmiis
O0gretmen kavram haritalar1 yapilandirmis tiniteye yonelik biiyiik ve alt diisiincelerini
belirlemistir. Ayrica, 6gretmenin derse nasil giris yapacagi, tartismaya yon verecek
sorularin neler olabilecegini, &grencilerin olasi arastirma sorularimi ve ATBO
etkinliklerini 6gretmen sablonu iizerinde planlanmistir. Ders esnasinda arastirmaci,
sinifta  gdzlemci olarak bulunmus, siireci gretmen yiiriitmiistir. ATBO
uygulamalar1 {i¢ temel asamadan olusmaktadir: (1) Ogretmenin dikkat ¢ekici acik
ucla sorularla baglattig1 ve 6grencileri akil yiiriitmeye tesvik ederek celiski durumu
olusturmaya calistig1 derse giris tartismasi, (2) 6grencilerin cevabini merak ettigi
arastirma sorularini belirledikleri kiigiik grup tartismalari ve
arastirmalarini/deneylerini  yapmalar1 (soru-iddia-delil olusturma stireci), (3)
Ogrencilerin soru-iddia-delillerini arkadaslariyla paylastigi ve yorumladigi biiyiik
grup tartismasi. Ders sonrasinda Ogretmen ile ATBO deneyimine ydnelik
degerlendirmelerde bulunulmus, arastirmacinin 6gretmene sorular yonelterek

Ozdiisiiniimsel degerlendirmelerde bulunmasi saglanmaya calisilmistir.

Bu siirecte 6gretmenin inanglarinin ve pedagojik pratiklerinin yorumlanabilmesi i¢in
6 ATBO uygulamasi yapilmistir. Uygulamalar hem arastirmaci tarafindan dahil
olunmadan gozlenerek alan notlar1 alinmis, hem de alaninda uzman bagimsiz
aragtirmacilarin  RTOP  06l¢egini  kullanarak daha sonra degerlendirmede
bulunabilmesi i¢in video kaydma almmistir. Bir diger veri kaynagi ise siirekli
yerinde destek saglanmadan 6nce ve 6 ATBO uygulamasinin sona ermesinin
ardindan yil sonunda yapilan yar1 yapilandirilmis 6n ve son miilakatlardir. Her biri
31 sorudan olusan miilakatlar arastirmaciya Ogretmenin Ogrenme, Ogretme ve
ATBO’ye iliskin inanglarii inceleme imkani saglamistir. Miilakatlar ses kaydina
alimmustir. Bagka bir veri kaynagi ise 6gretmenin ders sonras1 uygulamalarina iliskin
ozel olarak yaptig1 6zdiisiiniimsel bilgilendirmeler (Briefing) ve siire¢ ile ATBO’ye

dair biitiin resmi olmayan konusmalar/sohbetlerdir (informal conversations). Bunlar

157



da ses kaydina alinmis ve goriismelerden sonra alan notu tutulmustur.

Bu ¢alismada iki tiir veri analizi yapilmistir. Birinci aragtirma sorusu i¢in videolar iki
bagimsiz uzman arastirmaci tarafindan Reform Tabanli Egitim Go6zlem Protokolii
(RTOP) kullamlarak &gretmenin  ATBO uygulamalar1 puanlanarak pedagojik
uygulama diizeyine iliskin ¢ikarimda bulunulmustur. RTOP 0 (hi¢ gézlenmedi) ila 4
(duruma ¢ok uygun) arasinda bir puanlama sistemine sahip olup dort alt bashiga
sahiptir: 6grenci sesi, 6gretmenin rolii, muhakeme ve bilimsel siire¢ becerileri, soru
sorma. Ikinci arastirma sorusu igin siirekli karsilastirma yontemiyle analiz
yapilmustir. Oncelikle ses kayitlarinin tamami (6gretmenin miilakatlarda, verdigi
briefinglerde ve resmi olmayan konusmalarda ifade ettigi her sey) yazilarak alan
notlariyla bir araya getirilmistir. Arastirmaci acik kodlamayla baslayip cesitli
kategoriler olusturduktan sonra eksensel kodlamayla birlestirme yoluna gitmis ve en

son secici kodlamayla ¢ekirdek kategoriler belirlenmistir:

* Ogretmeye iliskin inanglar

* Ogrenmeye iliskin inanglar

* ATBO deneyimine iliskin inanglar

* ATBO’de 6grenme ve dgretmeye iliskin engellere dair inanglar
* Mesleki gelisim programlarina iligskin inanglar

* Ogretmenlik meslegine iliskin inanglar

Bu kategoriler iizerinden baska bir deneyimli arastirmaci da veriyi kodlamis

puanlayicilar arasi giivenirlik neredeyse %100 ¢ikmistir.

Veri toplama ve analiz siireclerinin glivenilir ve gegerli bir sekilde yiiriitiilebilmesi
icin belli bashh yontemler izlenmistir. Calismanin giivenirli§inin saglanmasi igin
calisma esnasinda arastirmaci ile katilimci1 68retmen arasinda giiven tesis edilmis ve
anlay1s kazanilmistir. Glivenirligi artirmak i¢in fen alanindan uzmanlardan diizenli
olarak geri bildirim saglanmistir. Buna ek olarak anlayis1 artirmak igin farkhi

kaynaklardan veri toplanarak giivenirlik emniyete alinmak istenmistir. Verilerin
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baska deneyimli arastirmacilar tarafindan kodlanmasit ve RTOP o6lcegiyle
puanlanmasi da gilivenirligi temin eden unsurlardandir. Puan ve kodlamalarda uzlasi
saglanana dek veri iizerinde cok¢a miizakere edilmistir. Transfer edilebilirlik
Olciitiiniin saglanmasi i¢in bir 6gretmenin sinif uygulamalari, inanglar1 ve bir mesleki
gelisim programi hakkinda detayli bilgi verilerek, bulgularin baska durumlarda da

basvurulabilir olmasi saglanmistir.

Bu calismanin sirliligi, 6n miilakatin 6gretmen hizmet i¢i egitim programindan
sonra yapilmis olmasidir. Her ne kadar 6gretmen gecmise dair goriislerini biitlin
samimiyetiyle agiklasa da bu durum 6gretmenin ifadelerini ve dolayisiyla da veriyi

etkilemis olabilir.

Ogretmenin her bir ddnemde iiger olmak iizere siirekli-isbasi destek esliginde toplam
olarak 6 ATBO uygulamasi yaptig1 siire¢ boyunca RTOP puanlari 4 puan iizerinden
0.60’tan baslayarak en fazla 1.82’ye cikmistir. Genel olarak 6gretmen geleneksel
yaklasimdan daha Ogrenci merkezli bir yaklasima dogru kayarak ATBO
uygulamalarinda gelisme saglamistir. Zaman ilerledik¢e konusan 6gretmen siifin
temel Ozelliklerinden biri olmay1 siirdiirse de Ogretmenin roliinii degistirmek icin
gosterdigi gayret dnemlidir. Ogretmen ogrencilere giris tartismasinda ve kiiciik
gruplarda tartismalarinda ve de biiyiik grup tartismasinda goriislerini ifade etmeleri
icin daha fazla firsat sunmaktadir. 0°dan 4’e kadar olan RTOP skalasinda 6gretmenin
en fazla 1.82 puan aldig1 goéz oniinde bulunduruldugunda dersin tamamen ATBO
odakli oldugu sodylenemese de Ogretmen Ogrencilerin merak ettikleri sorulari
arastirma ve soru-iddia-delillerini sunmada daha fazla olanak saglamaktadir.
Ogretmen derse katilmayan ogrencileri genellikle soru sormalart ve geliskili

goriislere argiiman sunmalar1 konusunda cesaretlendirmektedir.

Ogretmen soru sorma tarzini biiyiik dlciide degistirmistir. Baslangicta acik uglu ve
diistindiiriicti sorular sormakta zorlanirken siire¢ igerisinde kisa cevapli ve sadece
hatirlamaya yonelik sorularini azaltarak daha iist diizey sorular sormaya baslamistir.

Bu da smniftaki 6grenci sesinin artmasim saglamustir. Ogretmen, 6nemli adimlar
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atmasina ve Ogrenci ¢alismasini destekleyen bir 6grenme ortami sunma niyetine
ragmen hala Ogrencilerin diisiinmesi ve sorulari yanitlamasi i¢in yeterli zamani

tantyamamaktadir.

Calismanin sonunda katilimcr 6gretmenin 6gretmeye iliskin inancglar1 6gretim sekli
ve smiftaki rolii baglaminda degisiklik gostermistir. Ogretimini 6gretmen
merkezliden 6grenci merkezliye degistiren katilimci, roliinii de icerik aktaran kisiden
kilavuza déniistiirmiistiir. Ogretmenin rolii degistikce soru kaliplar1 da daha farkli

diisiinme bi¢imlerine miisaade eden sekilde degisiklik gostermistir.

Ogretmenin 6grenmenin nasil oldugu ve nasil dlgiildiigii ile ilgili inanglar1 da
degismistir. Calismanin basinda ATBO ile daha iyi dgretme ve ogrenmelerin
olabilecegine inanan Ogretmen, ATBO uygulamalarinin 6grencilerde yaratic
diisiinceyi tetiklediginden ve o6grencileri 6grenme-Ogretme siirecine etkin katilim
konusunda cesaretlendirdiginden bahsetmistir. Ayrica, 6grenci katilimi arttikca
ogrencilerin daha 1yi ve kalici sekilde ogrendiklerine ve o6zgiliven kazandiklarina

inandigini ifade etmistir.

Calismanin sonunda katilimc1 6gretmen ATBO’niin dgrenci merkezli oldugunu,
biitin fen konularinda ve kalabalik smiflarda uygulanmaya uygun oldugunu
belirtmistir. Ogretmen hala ATBO uygulamalarinda bazi eksiklikleri oldugunu,
ancak zamanla bu konularda gelisme kaydedecegini belirtti. Iki veya ii¢ sene sonra
cok daha iyi iiriinlerin ortaya c¢ikacagina inanan 6gretmen, gelecekte etkin ATBO

uygulamalar1 yapacagini inanmaktadir.

Ogretim programiyla ilgili kaygilarin yam sira 6gretmenin baslangigta ATBO ile
ilgili ¢ekinceleri vardi. Buna iligkin olarak 6gretmen, materyallerden ve yetistirilmesi
gereken Ogretim programindan bahsetti. Calismanin basinda smifinin aragtirmalar
icin yeterli materyale sahip olmadigini séyleyen Ogretmen sona gelindiginde bu
durumun 6grencilerin 6grenmesinde biiyiik bir engel olmadigini ifade etti. Ayrica

ogrencilerin 6grendiklerini giinliik yasama aktaramadiklarindan bahsetti ve ATBO
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yaklasimimi deneyimleyerek ogrencilerin bu sorunu asabileceklerine inandigini
soyledi. Ogretmen, 6grenme ve yeni bir yaklasimim 6niinde baz1 engeller olmasina
ragmen aslinda ATBO’niin 6grenci mevcudu, materyaller ve 8gretim programina

iliskin miikemmel kosullara ihtiyact olmadigini fark etmistir.

Ogretmen daha sonra ATBO’ye kars1 olan bu olumlu yaklasimini meslektaslarina
aktarmak istemistir. Baska hizmet i¢i egitimlerde cesitli 6gretmenlerle bir araya
gelme firsat1 bulan katilimei, onlart ATBOyii uygulamalar1 konusunda ikna etmeye
calisigin1  belirtmistir. Ogretmen degisimin kolay ve aniden olmadigina ayni
zamanda bir 6gretmen icin zor olduguna inanan 6gretmen ancak ayni zamanda buna
degdigine ve siirekli olarak gelistirmek i¢in ugragmalar1 gerektigini diisiintiyordu.
Ayrica, mesleki gelisim programlarinin tek seferlik egitimlerden ziyade belli zaman
araliklartyla yapilarak 6gretmendeki ilginin canli tutulmasi gerektigine inaniyordu.
Bu program, Ogretmenin kendini godzlemlemesini ve degerlendirmesini firsat
saglamis ve bu nedenle 6gretmen eksikliklerinin farkina varmistir. Ayrica, 6gretmen
devamli olarak verilen destegin hazirlik asamasinda kendini etkili bir sekilde

yonlendirdigini ifade etmistir.

Genel olarak, 6gretmen 6grencilerindeki degisimden memnun kaldigini ve meslegini
daha fazla sever hale geldigini ifade etmistir. ATBO ile tanistiktan ve smifinda
uygulama girisimlerinde bulunduktan sonraki memnuniyetini ifade eden 6gretmen,
ogretimini  gelistirmeye devam edecefine vurgu yapmustir. lyi yapilandiriims
mesleki gelisim programlarinin 6gretmenlerin arastirma isteklerini artiracagini ve

ogretmenlik mesleginden zevk almanin yolunu gosterecegini diisiinmektedir.

Bu calisma kapsaminda 6gretmenin ATBO uygulamalar1 zaman igerisinde ilerleme
kaydetmistir. Bu bulgu, 6gretmenlerin zaman gectikce genellikle daha st diizey
ATBO uygulamalari yaptigini  gdsteren oOnceki calismalarin  bulgulariyla
bagdasmaktadir (Gunel, 2006; Kingir, 2011; Nam, Choi & Hand, 2010). Ote yandan
ogretmenin yeni yaklasima adaptasyon saglamasi vakit almaktadir. Bu calismada

O0gretmenin bir yildan daha fazla zamana ihtiyaci oldugu gorilmiistiir. Calismalar
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bilimsel argiimantasyonun oldugu 6gretim uygulamalarinin degigmesi i¢in en az 18
aya gerek duyuldugunu gostermistir (Martin & Hand, 2009; Tanriverdi & Gunel,
2012).

Soru sorma, ATBO’niin &nemli bir pargasidir ve biitiin gerekli elementleri
blinyesinde barindirmaktadir. Bu c¢alismada Ogretmen soru sorma tarzinda
degisiklige gitmistir. Soru sorma sinifta 6grenci sesini artirmakta, siif tartismasini
baglatarak tartismaya yon vermekte ve akil ylriitme ile agiklamalar1 ispat ederek
savunmay1 gelistirir. Ilgili literatiir de bu bulguyu desteklemektedir (Benus, Yarker,
& Hand, 2010; Gunel, Kingir, & Geban, 2007; Martin & Hand, 2009; Kawalkar &
Vijapurkar, 2013; Piburn et al., 2000).

Ogretmen genellikle derse katilmayan dgrencileri soru sormasi ve celiskili goriisler
hakkinda tartismas: konusunda cesaretlendirmistir. Normalde fen dersine 1ilgili
olmayan pasif 6grenciler hatta kaynastirma 6grencileri bile derse etkin katilmaya ve
bazen gruplarinin 6nde gelenleri olmaya baslamiglardir. Yapilan calismalarda
arastirma sorgulama uygulamalarinin oldugu fen smiflarinda 6grenci roliiniin pasif
alicidan aktif O0grenene dogru degistigi gorilmiistiir (Anderson, 2002; Jiménez-

Aleixandre & Erduran, 2008).

Alanyazinda sistematik takip ve stirekli destek saglanan mesleki gelisim programlari
reform calismalarinda siddetle tavsiye edilmistir (Danielson, 2006; DuFour & Eaker,
1998; Feiman-Nemser, 2001; Gunel & Tanriverdi, 2014; Kent and Lingman, 2000;
Killion, 2000; Lewis, 1997). Bu c¢alisma kapsaminda Ogretmen-aragtirmaci
arasindaki is birlik¢i miizakereler, ders oncesi hazirliklar, 6gretmenin arastirmaci
esliginde uygulamalara yonelik 6z degerlendirmede bulunmasi daha iyi ATBO
uygulamalar1 yapilmasimmi saglamistir. Literatiirde de verilen destek fen
Ogretmenlerinin  inang ve uygulamalarin1 yeniden gozden gecirmesi ve
diizenlemesini olumlu yonde etkilemektedir. Katilime1 6gretmen de stirekli olarak ve

yerinde verilen destegin uygulamalarini pozitif yonde etkiledigine vurgu yapmistir.
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Martin (2008) 6gretmenlerin 6grenme ve 0gretmeye iliskin inanglarim tartismis ve
ogretmenlerin ¢ekirdek inanglarimi Ogrencilerin nasil 6grendiginin olusturdugu
iddiasim1 desteklemistir. Benzer sekilde bu calismada da 6gretmenin Ogrenmeye
iliskin inanglar1 diger inanc¢larinin referans noktasi olan ¢ekirdek inancim
olusturmaktadir. Ciinkii 6grencilerin nasil daha iy1 6grendigi, 6gretmenin 6gretim
uygulamalarmi daha iyi sekillendirmis ve ATBO yaklasimina kars1 olumlu bir tutum

gelistirmesini saglamistir.

Ogretmenin katildig1 hizmet i¢i 6gretmen egitimi, 6gretmenin dogrudan anlatimla
ogrencilerinin  aslinda fen  Ogrenmedigini fark ettiginde inanglarinda
memnuniyetsizlige neden olmus ve inancini degistirmesini saglamistir. Bu bulgu,
Martin’in (2008) kritik bir olay inan¢ veya uygulamalarda degisiklige yol acar
onerisini desteklemektedir. Ayrica, katilimci 68retmenin 6grenme ve Ogretmeye
iliskin inanglari ATBO uygulamasi yapmadan once degismistir. Ogretmenin
uygulamalarn siire¢ icerisinde degisiklik gosterdike¢e, inanglar1 ve uygulamalarindaki
degisim de devam etmistir. Bu durum inang ile uygulama arasinda karsilikli iki
yonlii bir iliski oldugunu (Martin, 2008; Haney et al., 2002; Cobb et al., 1990)
dogrulayan Thompson’in inan¢ ve uygulama arasinda diyalektik bir iliski oldugunu
ifade eden teorik modelini desteklemektedir. Ote yandan &gretmenin inanclari ile
uygulamalari miikemmel bir uyum icerisinde degildir. ikisi de pozitif yonlii bir
egilim izlemesine ragmen Ogretmenin inanglar1 ile RTOP puanlar arasinda aciklik
vardir. Literatiirde de inang¢ ile uygulama arasindaki uyuma iliskin olarak bir
karmasa hakimdir. Bu agidan bu calisma, alan yazinda ogretmenlerin 6gretme ve
ogrenmelerine iliskin hem eski hem de yeni goriislere sahip oldugu ve duruma ve
kisisel etkenlere gore degisen karisik eylemlerde bulundugu goriisiini
desteklemektedir (Bryan, 2003; Hancock & Gallard, 2004; Marx, Blumenfeld,
Krajcik, & Soloway, 1997).

Calisma esnasinda 6gretmenin belirttigi engeller olan 6gretim programi, bakanlik ve
ebeveyn baskisi, sonuglar1 6grenci i¢in biiyiik anlam ifade eden sinavlar (TEOG) ve

materyal eksikligi benzer sekilde literatiirde de engel olarak goriilmiistiir (Gallagher
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& Tobin, 1987; Schneider, Krajcik, & Blumenfeld, 2005; Ladewski, Krajcik, &
Harvey, 1994; Hootstein, 1999). Promyod (2013) argiimantasyon tabanl
ogrenmelerin gelistirilmesinin onilindeki en biiylik engel olarak genel bir destek
eksikligine isaret etmistir. Bu calisma kapsaminda katilimci 6gretmene devamli

olarak ve yerinde destek saglanarak bu engel ortadan kaldirilmaya calisilmistir.

Ogretmenlere katildiklar1 hizmet ici egitimin ardindan engellerle bas edebilmesi ve
pedagojik uygulamalarinda siirdiirtilebilir degisiklikleri yapabilmeleri agisindan

destek verilmesi olduk¢a dnemlidir.

Ogretmenlerin 6grenmeye iliskin inanclarmin ¢ekirdek inanglar1 oldugu gdz 6niinde

bulunduruldugunda su iki ¢ikarima ulasilabilir:

1) Ogretmeye yonelik inanglardan ziyade Ogrenmeye ydnelik inanglara
odaklanmak oOgretmenleri fen egitiminde yeniliklere daha 1yi1
hazirlamaktadir.

2) Mesleki gelisim programlarinda 6grenmeye odaklanmak 6gretmenlerin

O0grenme ve O0gretme lizerinde etraflica diisiinmeye tesvik etmektedir.

Bu ¢alismada bir ortaokul fen bilimleri 6gretmeninin bir y1l boyunca yaptigit ATBO
uygulamalar siiresince pedagojik uygulamalar1 ve 6gretme ile 6grenmeye iliskin
inang¢larindaki degisim incelenmistir. Bu baglamda 6gretmene bir yil iginde
uyguladig iki fen bilimleri tinitesinde ihtiyaglar1 dikkate alinarak bire bir isbasinda
siirekli profesyonel destek saglanmustir. ilerleyen ¢alismalarda daha uzun siire, daha
fazla sayida 6gretmene, farkli sinif diizeylerinde destek verilebilir. Benzer ¢alisma
ayn1 zaman araliginda ayni okulda calisan 6gretmenlere uygulanarak meslektaslarin
birbirine motivasyon saglamasi mimkiin kilnabilir. Daha fazla sayida yari
yapilandirilmis goriigmeler yapilarak oOgretmenlerin inanglar1 ve uygulamalar

arasindaki iliskiyi anlamlandirmaya odaklanilabilir.
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