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ABSTRACT

THE EFFECTS OF A PROFESSIONAL DEVELOPMENT PROGRAM ON

PHYSICS TEACHERS’ CLASSROOM PRACTICES

Oktay, Ozlem
Ph.D., Department of Secondary of Science and Mathematics Education

Supervisor: Assoc. Prof. Dr. Ali Eryilmaz

October 2015, 404 pages

The purpose of the study is to examine the effects of a professional development (PD)
program on in-service physics teachers’ classroom practices. Changes in teachers’
practices were investigated in terms of four dimensions: content/skill/ misconception,

teaching strategy, material/technology, and assessment.

Qualitative research methodology was used in the study, and a case study was
combined with action research. Data were collected from seven participating teachers
(1 male, 6 female) and their 9" grade students in Ankara. The study was conducted in
2012-2013 academic year during the long term PD treatment. Since the physics
curriculum was updated in 2013, in-service physics teachers’ classroom practices were
assessed on the common topics of the two units: Nature of Physics Unit (NOP) in 2012
and Introduction to Science of Physics (ISOP) in 2013. Teacher survey on the NOP

unit PD program (TSNOP), observation form (OF), student group interview protocol



(SGIP), documents, treatment fidelity expert opinion form (TFEOF), treatment
verification opinion form (TVOF), and professional development program evaluation
interview protocol (PDEIP) were developed as measuring instruments for the study.
The PD model framework has four main components; analysis, planning,
implementation and evaluation. Twelve PD characteristics were integrated in the new
PD model framework. The process of the PD program was explained in the following
five phases: Before Workshop |, during Workshop I, between Workshop | and
Workshop I, During Workshop 11, and after workshop 11.

Thematic coding was utilized under each dimension. The data were evaluated by using
frequency analysis and displayed by tables. The impact of the PD program in each
dimension was associated with the level of teacher participation rate in the PD
program. This rate was calculated considering the total time of face to face and non

face to face interactions for each teacher.

The results yielded that, the PD program had positive effects on teachers’ classroom
practices. The more participation to the PD program in each dimension the more
positive change was observed in lesson applications of the teachers. All teachers
positively changed due to delivery of the common topics after the PD program. A
positive development was seen in the Physics-Technology-Society-Environment
(PTSE), Information and Communication Skills (ICS), and Problem Solving Skills
(PSS) objectives. Misconceptions were eliminated and cautions were paid more
attention in the lessons after the PD program. When the results were examined in terms
of the use of teaching strategies materials/technologies, and assessment techniques for
different purposes, it was seen that there was an increase in number, variety, and

quality usage in these dimensions.

Keywords: Physics Education, Professional Development, Physics Teacher Practices,

Quialitative Methodology
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BiR MESLEKI GELiSiM PROGRAMININ FiZiK OGRETMENLERININ

SINIF UYGULAMALARI UZERINE ETKIiSi

Oktay, Ozlem
Doktora, Orta Ogretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Yoneticisi: Dog. Dr. Ali Eryillmaz

Ekim 2015, 404 sayfa

Bu galigmanin amaci bir mesleki gelisim (MG) programinin fizik 6gretmenlerinin sinif
i¢ci uygulamalar {izerine etkisini incelemektir. Ogretmenlerin uygulamalarindaki
degisim dort boyutta; icerik/beceri/kavram  yanilgisi, Ogretim  stratejisi,

material/teknoloji ve degerlendirme bakimindan incelenmistir.

Calismada nitel arastirma yontemi kullanilmig, durum c¢alismasi ile eylem arastirmasi
birlestirilmistir. Veriler Ankara’da yedi katilimc1 6gretmen (6 kadin, 1 erkek) ve bu
ogretmenlerin 9. sinif dgrencilerinden toplanmistir. Arastirma, 2012-2013 akademik
yilinda, uzun donemli MG uygulamas: boyunca yapilmigtir. Caligma esnasinda
Ogretim programi glincellendigi i¢in fizik 6gretmenlerinin siif i¢i uygulamalar1 2012
yilinda Fizigin Dogasi (FD), 2013 yilinda ise Fizik Bilimine Giris (FBG)

tinitelerindeki ortak konularda degerlendirilmistir.
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Calisma i¢in Olgme araglar1 olarak; Hazirlanacak olan “Fizigin Dogasi” Konulu
Egitime Yénelik Ogretmen Goriis Anketi (FDOGA), Gozlem Formu (GF), Ders
Degerlendirme Ogrenci Gériisme Formu (DOGF), Dékiimanlar, Mesleki Gelisim
Egitiminde Yapilacaklarla Ilgili Uzman Gériisi (MGUG), Mesleki Gelisim
Egitiminde Yapilanlarla Ilgili Ogretmen Goriisi (MGOG) ve Mesleki Gelisim
Egitiminin Degerlendirilmesi ile flgili Ogretmen Gériisme Formu (MGOGF)
gelistirilmistir. MG modeli: Analiz Etme, Planlama, Uygulama ve Degerlendirme
olarak dort ana boliimden olugmaktadir. 12 MG 6zelligi, yeni gelistirilen modele dahil
edilmistir. MG programinin siireci bes agsamada agiklanmaktadir: 1. Calistay 6ncesi, 1.
Calistay sirasinda, 1. Calistay ve II. Calistay arasinda, II. Calistay sirasinda ve II.

Caligtay sonrast.

Her bir boyutun altinda tematik kodlama yapilmigtir. Veriler frekans analizi
kullanilarak degerlendirilmis ve tablolarla sunulmustur. Her bir boyutta MG
programinin etkisi 0gretmenin programa katilim orani seviyesi ile iligkilendirilmistir.
Bu oran her bir 6gretmen i¢in yiiz ylize ve yliz ylize olmayan etkilesim zamanlar1 goz

ontinde bulundurularak hesaplanmistir.

Sonuglar, MG programinin dgretmenlerin sinif i¢i uygulamalarina olumlu etkileri
oldugunu géstermektedir. Ogretmenlerin her bir boyutta MG programina katilimlar
ne kadar fazlaysa, ders uygulamalarindaki olumlu degisim de o kadar fazla olmustur.
Biitiin 6gretmenler MG programindan sonra ortak konulari1 verme bakimindan olumlu
degisim gostermislerdir. Beceri agisindan bakildiginda; Fizik-Teknoloji-Toplum-
Cevre (FTTC), Bilisim ve Iletisim Becerileri (BIB) ve Problem Cézme Becerileri
(PCB) kazanimlarinda olumlu gelisim goriilmiistiir. MG programindan sonra kavram
yanilgilar1 giderilmis, uyarilara derslerde daha fazla dikkat c¢ekilmistir. Sonuglar
Ogretim stratejileri, materyaller/teknolojiler ve farkli amaglar i¢in kullanilan
degerlendirme teknikleri bakimindan incelendiginde ise, bu boyutlarda kullanim

sayisi, ¢esitlilik ve kullanim kalitesinde bir artma goriilmiistiir.

Anahtar Kelimeler: Fizik Egitimi, Mesleki Gelisim, Fizik Ogretmenlerinin

Uygulamalari, Nitel Yontemler
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CHAPTER 1

INTRODUCTION

Teacher is a vital component of education. Teacher and student are not separate from
each other. Teachers have large effects on their students’ success and failure. They
have a role for preparing students to life to become capable adults. They are
responsible for implementing the curriculum. They have control over to create
effective learning environments for students by using suitable teaching strategies,
technology, materials and assessment techniques to improve content understanding.
Therefore, high-qualifield teachers are necessary in educational settings. Teacher
practice contributes more to the classroom learning. According to Wenglinsky’s
(2002) study, teacher classroom practices has the first significant (effect size= .56)
predictor variable for students performance.

1.1 The Need for Professional Development

Teachers need to be lifelong learners so professional development (PD) is a strong
mechanism for improving in their career. Teachers maintain to have developmental
needs in their teaching. Initial teacher education is not enough for teachers in all their
career. They must grow and increase in their experiences by practicing. This
development never ends and has continuity. Teachers keep track of new changes in
their profession and update their teaching. Reform initiatives can not be succeeded
without teachers’ involment. Teachers should analyze and internalize the changes and
then transfer them into their classroom teaching. Reform efforts support PD programs

to see possible outcomes about changing teacher practices, learning and impact on



economy and educational foundations. PD of teachers is one of the biggest investments
in education. PD introduces to learn contents deeply and offers appropriate tools
associated with curriculum and student needs. Especially for science teachers, PD is
significant because science has more abstract concepts and require strong scientific
knowledge. Teachers need to have current innovations in science and prepare
themselves for using new peadagogical approaches. They should be educated in some
ways that are compatible with goals and standards (Darling-Hammond, 2000). Sparks
(2002) has an idea that PD correlates with teacher quality and that is significantly
related to student achievement. This idea has also been supported by some researchers
(Carey, 2004; Darling-Hammond, 2000; Elmore, 1997; Guskey, 2011).

A longitudinal research result showed that “students assigned to the most effective
teachers for two years could boost the scores of their low achieving students up to 50
percentile points compared to similar low achieving students who had ineffective
teachers for two years” (Sanders & Rivers, 1996, p. 7). Therefore, special attention

should be paid to teachers’ quality to improve education.

1.2 Characteristics of Ineffective Professional Development Programs

Undoubtedly, high quality PD programs can affect teachers’ practices and positively
influence student learning (Borko, 2004). For improving teacher effectiveness, any
initiatives under the name of PD must be well planned and organized. Teachers are
more familiar “sit and get” traditional style PD programs in which there is no clear
goals or purposes. Mostly are one-day workshops that a presenter comes and explains
more general things (e.g., educational theories) without any connection to real
classroom practices. These are not directly linked to issues and areas within the context
of discipline. Effective teaching requires using proper instructional practices, content
understanding and then to integrate content and pedagogy in teaching (Ball, 2000).
Teachers must learn in real life contexts like their students. Many of PD programs are

ineffective because of some reasons as stated below:



e PD programs do not clearly explain the process of change and what motivates
teachers to engage in PD (Guskey, 2002).

e PD programs fail to examine participant needs and explain how a PD program
meets them. The adult learning literature support the importance of considering
needs (Knowles, Holton, & Swanson, 2005).

e PD programs do not give practice and implementation opportunities to
teachers. Teachers are passive receivers to the knowledge in many programs.
They need time to evaluate PD programs and find opportunity for their personal
development (Hawley & Valli, 1999).

e Change needs time so the duration of PD is an important indicator of effective
programs. It needs to be periodic. One-shot (top down) and no sustained, no
follow-up designs are not perfect models of PD (Cranton & King, 2003).

e Mostly teacher PD programs are non-collaborative and no any interactions
among participants (Roberts, 2010).

e PD workshops, that are not hands-on, do not encourage networking with other
teachers, are not useful (Meichtry & Harrell, 2002).

In this area, research in science on PD is complicated and difficult because it has
number of related elements. In addition, practical difficulties can appear because of
many components such as the length of time for teaching practice and requiring rich
research techniques must be needed. When designing framework for PD, it has some
basic factors that professional developers should be considered. These are respectively
as indicated by Lederman (2007):

— Set of context factors affecting PD (Professional developers have to know
teachers and their learning needs, teachers’ students, the standards of expecting
achievements, local curriculum, instruction that teachers use, assessment techniques,
teaching and learning environments).

— Critical issues in the designing PD (such as finding time for PD, equity, building
of professional culture, leadership, sustainability, scaling up and collecting public
support).

— Strategies for professional learning.



Literature emphasized that studies in this area are not adequate. Thus, lots of studies
need to show large picture of this field. Because of the complexity of teacher PD in
science and its systematic nature, not only the people involved in, but also systems in
which programs should be included in the PD. Evaluation process is also valuable to
show the PD effectiveness. Developers can make decisions to extend or stop the
programs depend on their results. All process is difficult to achieve, so assessment of
PD should give evidence that time and efforts are not wasted. Detailed evaluation can
provide more advancement in the discipline (Archibald, Coggshall, Croft, & Goe,
2011). When assessing the PD programs, it should be taken into account the outcomes
of the PD programs, the processes and the systems, effective communication of all

participants in the system and their evaluations.

Some of the international assessments such as PISA (Program for International Student
Assessment), and TIMSS (The Trends in International Mathematics and Science
Study) rank and measure student achievement. These are valuable data to give
information for assessing educational systems and their impacts on student
performance among countries (Hanushek & Woessmann, 2010). Recent data from
2012 PISA results showed that top performers are Shanghai-China, Singapure, Korea,
Hong Kong, and Japan on mathematics, reading and science tests among 65 countries.
Organisation for Economic Co-operation and Development (OECD) 2013, noticed
that Asian countries focus more on teacher training and quality of teachers. Teachers
spend their time working with other teachers to improve their practices in these

countries.

Unfortunately, Turkey had poor results compared to other countries. For example,
Turkey has lower scores on problem solving and science literacy in PISA 2012
(OECD, 2013). Turkish students had difficulty in solving problems and lack of making
cause-effect relationships. Results inferred that students are not well educated to use
reasoning skills when they met real-life issues. They did not make right connections
between daily life experiences and abstract concepts. They were not familiar with this
type of questions requiring critical thinking skills. Most students perceive science in a

wrong way. Indirectly, this unsuccessful result may be from transferring knowledge to



students by teachers. Teachers must translate their knowledge to students and properly
use teaching approaches and strategies. If they do not have adequate knowledge, they
are not able to teach effectively and so may remain lots of misconceptions related to
concept. In addition, they must be qualified in terms of both content and pedagogical

knowledge.

The Turkish Ministry of National Education (MoNE) has started wide curriculum
reform in education for all levels. Before education reform in Turkey, science
education curriculum was criticized; because it had mostly theoretical concepts with
less emphasis on student-centered activities. The teacher was the provider of
information considering the curriculum. This situation entails memorizing rather than
meaningful learning (Ekiz, 2001). Since the year 2005, Turkey has started to national
curriculum reform in all discipline to consider classroom instruction and student
performance (Aksit, 2007). Then, reform continued with high school curriculum. The
reform movement led high school education in Turkey to become four years (grade 9
to 12). Turkish curricular reforms now put more emphasis on Nature of Science (NOS)
and Scientific Literacy as central curricular themes. Basically, NOS refers as a way of
knowing (epistemology of science), or the values and beliefs for developing the
scientific knowledge. Although there is no consensus among researchers on the
universal definition of the NOS, scientists and philosophers have agreed on the some
characteristics of NOS (Lederman, 2007), which relate to the scientific knowledge as

following:

(a) Tentativeness (subject to change). Scientific knowledge is provisional. When
the new observations and investigations are done, this knowledge can change.

(b) Empirically based. It is derived from observations of the natural world.

(c) Subjectiveness (theory-laden). It is affected by prior knowledge and theoretical
backgrounds. Accepted theory and laws are important for scientific knowledge.

(d) Formed by human inference, imagination, creativity, explanation, reasoning.

(e) Socially and culturally grounded. It is produced by human so; social and

cultural values affect it.



(f) Differences between observations and inferences. Observations are collected
through human senses; on the other hand inferences are interpretations of
observations. However, both of them are necessary for science.

(g) Differences between scientific theories and laws. They are different types of
knowledge. Theories are used for describing why certain laws work. It has
general explanations; whereas law shows relationships of observed or
perceived concepts without asking how and why. They do not track each other
in a hierarchical line.

(h) There is not step-by step scientific method and one way to do science.

Scientific literacy is the understanding of the scientific processes, concepts,
developing the personal decision making about the natural world, the ability to use of
scientific knowledge, economic productivity, participating in cultural events, having
specific types of abilities to draw a conclusion about the scientific issues, the
relationship science, technology and society (Atkin & Black, 2007). That is, students

should know science, content of science and science-related issues.

As well as other disciplines, physics education curriculum renovated in the light of
curriculum efforts. In 2007 physics curriculum emphasized context-based approach
including more daily life and student centered examples. Focused on the importance
of NOS, 2007 physics curriculum included the Nature of Physics Unit (NOP) in the
ot and 12" grades. Depending on the feedbacks, 9™ grade physics curriculum was
revised in 2011. After the new reform movements, again the curriculum has changed
in 2013. New curriculum emphasizes on NOS, scientific literacy to acquire students’
problem solving skills, and inquiry. New physics curriculum still has the NOP concept
renamed as Introduction to Science of Physics (ISOP) Unit in the 9" grade. It also
includes some activities based on history of science into the some physics contents. In
terms of NOS aspects given above, most of pre and in-service science teachers have
some misconceptions and believe that scientific knowledge is absolute, if theories are
supported, they become laws, there is step by step scientific process, models represents
reality, technology and science are the same things, etc. (McComas, 1998). Some of

NOS related tenets are in NOP unit and be given correctly by teachers.



This new challenge leads to implement curriculum more effectively using correct
teaching methods, approaches, and taking care of students’ needs, attitudes and
interests in science education. Traditional teaching methods do not seem to be effective
and feasible for today’s children (Battista & Clement, 1999), and that, they are not
useful for promoting meaningful learning. With the current reform, special attention
must be given to teachers. Teachers cannot teach if they do not understand the content,
thus students do not learn necessary concepts and skills. They should experience new

curriculum advances themselves instead of just telling them what to do in classroom.

Also, in 2011 Ministry of National Education published special competencies of
physics’ teachers (MEB, 2011). They consist of three main parts: (a) physics content
knowledge, (b) physics education knowledge, and (c) physics literacy knowledge.
Teacher should know the core subjects, ideas of physics, misconceptions and skills.
They need to have necessary knowledge and skills to convey their students. They
should know the science related issues, technological applications in the field of
physics, use mathematics and mathematical modelling, and solve problems. NOS
aspects are involved in the scope of physics literacy knowledge that a physics teacher
should have in their profession. Therefore, helping teachers to acquire some skills and
knowledge are essential for implementing new ISOP unit effectively. This can be
achieved by designing well-equipped professional development programs for teacher

improvement.

1.3 In-Service Training of Teachers in Turkey

The in-service training of teachers was undertaken by the Pedagogical Branch of Gazi
Education Institute in the first years of the Republic and Visiting Teacher Trainers
(Gezici Basogretmenler) in 1937-1940s (Tekisik, 1998). In-service training activities,
held in 1960, continued in evening and summer courses hamed "Seminars of Growing
Teacher in Practice" given in teacher schools and high education institutions growing
teachers (MEB, n.d). In the historical term, the Ministry of Education continues in-

service training activities as follows:



In 1960 Office of Growing Teacher in Practice

In 1966 Directorate of Education Unit

In 1975 In-service Training Department

In 1981 General Directorate of In-service Training

In 1982 Presidency of in-service Training Department

Today, in-service training activities are within the duties of “The MoNE Directorate
General for Teacher Training and Improvement (OYGM)”. In this context, in-service
Training Centers were established due to Presidency of In-service Training
Department on the date of 04.01.1995 (MEB, 2015).

Throughout the country, there are seven In-service Training Institutes and Evening
School of Arts (ESA):

Ankara In-service Training Institute and ESA
Aksaray In-service Training Institute and ESA
Erzurum In-service Training Institute and ESA
Mersin In-service Training Institute and ESA
Rize Cayeli In-service Training Institute and ESA

Yalova Esenkdy In-service Training Institute and ESA

N o o a &~ w Db E

[stanbul Atasehir Ziibeyde Hamim In-service Training Institute and ESA

Teacher-focused in-service training activities in Turkey used to be performed
centrally. However, in order to solve the problems faced and to meet education need
in time and place, the Presidency of In-service Training Department has authorized the
provincial authorities to regulate in-service training activities in addition to the central
in-service training activities in the year of 1993. Thus, the local in-service training
application has started in addition to the in-service training activities made by the

Presidency of In-service Training Department (Abazaoglu, 2014).

The Ministry of Education makes coordination and cooperation with OYGM in
vocational training activities to be given to the teachers. A teacher can make an
application to maximum five central training activities in a year, but except for the

obligatory activities, they can join only one of those approved by the center.



The researches reveal that there are some problems in in-service training activities.
The contents of seminars given by the Ministry of Education are thought to be
ineffective due to the fact that they were prepared without considering the in-service
needs of teachers working in centers and the branch differences (Gokdere & Kiigiik,
2003). The main problems determined in the in-service training in Turkey are
mentioned as not planning the education needs scientifically, not making sufficient
investment for in-service trainings, wrong usage of expert staff in institutions and not

making effective assessment in in-service training activities (Pehlivan, 1997).

In the study made by Aydogan (2002), it was revealed that the views of teachers and
directors on applied in-service trainings are generally negative, purposes of in-service
training programs are sufficient in medium level according to both teachers and

directors and they are not satisfied of the applied in-service training activities.

1.4 Purpose of the Study

There are two main purpose of the study. One of them is to design an effective PD
program. The other is to examine the effects of this PD program aimed at improving
in-service physics teachers’ practices. Changes in teacher practices in four dimensions
(content/skill/misconception, teaching strategy, material/technology and assessment)

are investigated in teachers’ classrooms.

1.5 The Research Questions

This study consists of a major and following specific questions, each of which

addresses separately in the study.

Major Question: What is the effect of the PD program on in-service physics teachers’

classroom practices?



SubQ1: To what extent are the common topics and skill objectives delivered, and
content specific misconceptions/cautions emphasized by in-service physics teachers in
physics classes before and after the PD program?

SubQ2: What and how frequently and effectively teaching strategies are used by in-
service physics teachers in physics classes before and after the PD program?

SubQ3: What and how frequently and effectively instructional materials/technologies
are used by in-service physics teachers in physics classes before and after the PD
program?

SubQ4: What, for what purposes, how frequently, and effectively assessment
techniques are used by in-service physics teachers in physics classes before and after

the PD program?

In-service physics teachers’ classroom practices were assessed by systematic
observation data in the fall term of 2012, before the PD program and the following fall
term in 2013, after the PD program. Group interviews with students and classroom
documents were also used to provide evidence for teachers’ behavioral changes in their
classrooms. Teachers evaluated themselves to see their changes after the PD program.
In addition, they gave opinions about the strengths and weaknesses of the PD program.

1.6 Definition of Important Terms

The terms used in this study can be defined as follows:

1. Teacher Professional Development

It is a development process of intellectual, pedagogical growth, knowledge abilities
and required learning situations for teachers on the job (Lieberman & Miller, 1992).
PD has some experiences for in-service teachers by engaging them into active learning
to improve their knowledge, ability and understanding (NRC, 1996).

2. Teacher practices
A broad definition from Goe’s (2007) states that practice is teachers’ actions doing in
the classrooms with their students. Practice must be observable in the class and can be

different in specific disciplines.
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3. Common topic

It is a common objective which is included in both 2011 revised physics curriculum
and 2013 physics curriculum. Fifteen common topics were determined to compare the
teacher changes in four dimensions due to the PD program, and were labelled with the

letter “O” in the study.

1.7 Significance of the Study

Teachers have a chance to develop and revise their understandings and pedagogical
developments by participating PD programs. It gives a support and provides feedback
for building their teaching models within the physics content. We expect teachers to
develop effective classroom practices. They are able to share teaching strategies and
knowledge with colleagues. What is more, this study easily identifies the strengths and
limitations of teachers’ implementations. PD program also aims at overcoming
common misunderstandings related to the content. Most of the studies continue to offer
traditional one-shot PD programs. Instructors passively give knowledge to the learners
and then they hope them to absorb this knowledge and easily transform it to their
classroom. This PD involves face to face and non face to face interactions between
participating teachers and experts in the field. Teachers are actively engaged activities
working in small groups. They assess, select, revise, develop and modify materials for
their implementation. They oriented to the first unit of new physics curriculum and
enriched their practices.

They access many sources related to the ISOP unit. Most PD does not meet the
individual needs of teachers (Walker, 2013). This model identifies the needs of
teachers before the implementation of the PD program. During the PD, they expand
their content knowledge, the use of materials/technologies, teaching strategies and

assessment techniques.
PD research is more complicated, and it has many variables. Design process has many

concerns and questions as well. To combine teacher needs, program structure, design,

implement and evaluate seems extremely important, but at the same time tough work.
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One of the drawbacks is duration and contact time of PD programs. There is also little
time for participants to internalize what they have learned during the PD programs. |
design long-term sustained program so that teachers are aware of what is going on and
find enough time to prepare their lessons. Program offfers two workshops distributed
over time. There is enough time for teachers to adapt and reflect their learning. As
indicated by National Staff Development Council (2008) more research needs to be
done related to teachers’ experiences to show PD research quality (as cited in Jackson,
2014). Very few studies have been able to follow teachers’ practice after they have
engaged in PD programs. This study intented to do this as much as possible. How
teachers reflect what they have learned during the PD program on their teaching
practices is the core of this study. The transfer of learning from PD environment to the
classroom is an indicator of the PD success. In this study, teacher practices are
examined through teachers’ knowledge base which includes content, skills, and
misconceptions; the use of teaching strategies; the use of materials, technologies; and

the assessment techniques for different purposes.

This research incorporates qualitative designs with multiple data collection techniques.
Manzaro and Toth (2013) recommended that data regarding teacher practices should
come from different sources. | provide as much as evidence about classroom
implementations and their effects. Different data collection tools such as need-based
survey, observation form, interview protocols, and documents were combined for this
study to gauge teachers’ practices. One of the important points about the PD studies
that there is no study to unify effective PD characteristics within a long term PD
program and examine classroom practices in the domain of physics in Turkey. Most
of studies have investigated the opinions of teachers’ PD experiences and short term
PD effects. There is limited research to look into both teachers’ practices in a long
term PD implementation (Darling-Hammond & Richardson, 2009). This research is
also unique conducting PD research in physics education. The findings of this study
intend some implications to teacher education reform, and teacher preparation
programs. It is hope that this research gives significant results for researcher and
evidence for successful PD applications. It might offer an example of different design
and alternative process for current PD programs. Its findings will make a contribution

to physics education literature and PD research.
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Study finds out and explores the actual classroom practices before and after the PD
program. Lots of studies are needed to depict the large picture of this field. This study
results have a practical significance those who want to develop teacher training
programs as a sample model and for practicing teachers who need professionally
development.
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CHAPTER 2

REVIEW OF THE LITERATURE

The purpose of this review is to build a theoretical framework in order to support for
the results of the study. | present the body of the literature that is all relevant in line
with my research questions. Review consists of eight parts. First, some definitions of
Professional Development (PD) are given. Then, PD concept is explained underlying
the adult learning theory. Later, PD studies are overviewed in general. Different PD
models/forms/types/approaches are examined. Following, characteristics/features of
effective PD programs are discussed. Studies with PD and teacher practices, and
practices with other combinations of PD outcomes are examined to see the existing
international PD research. Next, only conducted studies in Turkey are presented to
display current situations of PD research in national literature. Last part includes

summary of literature review.

In the literature, teacher PD appears in some names such as in-service training, career
development, teacher training, staff development, and teacher development that all of
which are often used synonymously. Although these names have nearly similar
meanings, | used professional development during the study. I reviewed studies which
were conducted on science and mathematics education and their structural and PD
characteristics were explicit. |1 excluded some specific PD research studies such as
online PD, and school-based PD, some particular research types used in PD research

like action research, lesson study, as well as PD studies with pre-service teachers.
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2.1 Definition of Professional Development for Teachers

As a general term, PD is a process to increase people capacity to develop new
knowledge, skills and provide support for participants in the long term and continuous
way (Campbell, 2004; Holmes, Signer, & MacLeod, 2011). During the thesis process,
I will focus on teacher professional development and its applications. PD has current
importance for science teachers to apply effectively learner-centered instruction. This
instruction points out what learners should know and do in the learning environment.
Teacher PD in science is defined by Hewson (as cited in Abell & Lederman, 2007) in

a detailed way as following:

First, it is about teachers and their teaching activities involving curriculum,
instruction, and assessment; about their students and their learning; and about
the educational system in which they practice. Second, it is about teachers
being professionals who have an extensive knowledge base of conceptions,
beliefs, and practices that they bring to bear on the unique complexities of their
daily work lives, a knowledge base that is shared within a professional
community. Third, it is about teachers as adult learners who have an interest in
and control over the continuing development of their professional practice
throughout their working lives, a process that is greatly facilitated by working
in community with their peers. Finally, it is about science and the
epistemologies, methodologies, and bodies of knowledge about the natural

world that give scientific disciplines their distinctive character (p. 1181).

Another definition by Guskey (1986) documents PD as an organize initiative for
change. Change can be in teachers’ classroom implementations, attitudes, beliefs, or
student learning. PD includes various activities in the specific disciplines to contribute
teachers’ learning. Workshops, seminars, courses, conferences, action research,
mentoring, lesson study can be used as PD attempts. It has formal and informal
procedures and intends continuous improvement. No Child Left Behind Act (2001)
states PD activities which are not short term workshops and design for increasing

teachers’ subject knowledge and practices bring about student achievement.
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2.2 Adult Learning Theory as a Professional Development

PD as a concept is explained by adult learning theory. How people learn is critical
issue to understand learners and learning. Actually any change in teaching requires the
new learning and puts them existing one. Learning happens in an active environment
and meaningful context. Change requires process in which knowledge is built.
Experiences are important to the knowledge construction. Interaction among learners
supports learning (Bransford, Brown, & Cocking, 1999). Some adult learning
frameworks associating with PD are given as an example below. Researchers support
to the use of these strategies that may be the key elements to develop effective

programs.

Andragogy

The word “andragogy” means “the art and science of teaching and helping adults based
on learner characteristics” (Knowles, 1980). When designing a PD program for
teachers, some researchers use the methods and techniques considering to how adults
learn. For example, Gordon (2004) stated that motivation to learn comes from the
needs and interests of learners. It is a good way to identify needs, concerns,
experiences and culture in working lives. Every teacher comes with previous
experiences. If they find opportunity to be actively engaged in the PD context and
share their experiences, they adapt and learn more conceptual. Learning requires
transfer, so PD designers should be aware of the given enough time and sources for

change.

Learning transfer

It means to be aware of a need for transit and modify new learning with existing ones
(Knight, 2002). Namely, it has constructivist assumptions. Mostly, it is explained as
an influence of PD into classroom practice and student achievement. The learning
transfer from PD environment to the classroom is vital for program success. Therefore,
PD transfer has a worth and can be directly observed and measured to show the overall

effects. Transformative learning is expected to occur during and after the PD program.
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Self-Directed Learning

Learners are motivated to take responsibility and control over their learning. They
realize their needs and analyze opportunities in learning environment (Merriam &
Cafferella, 1999). They are more flexible to find their development demands. Social
context needs to be appropriate for learning sources to constitute knowledge. It is
important to have opportunity to work individually or in small groups during the PD.
To provide meaningful learning, teachers can a role as researcher, instructor, mentor,

and student.

Learning opportunities

Craft (2000) classified the learning opportunities in the way of the duration of
engagement. Long term opportunities (one to three years in time intervals) can include
school improvement. Short term opportunities can consist of one-time courses, or
seminars. Incidental opportunities are one day or meetings like conferences. The
researcher also documented learning opportunities during the PD experiences from
classroom, learning by testing experiments and ideas, learning through reflection, and
learning by conceptualizing. If teachers have multiple learning opportunities in long

term duration, they can construct strong knowledge base.

Reflection

Reflection is a key role before, during and after PD attempts. Teachers needs to
reanalyzing and rethinking of their practices. They try to examine their teaching and
find solutions for some missing parts. To spend time for thinking of learning
experience and discuss collaboratively with others gain learners new perspectives on
their practices. It is an active engagement into the process and leads development. PD
programs can do this by using teachers’ diaries or feedback mechanism (Adey, 2004).

Reflective discourses and actively discussions make learning more effective.
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2.3 An Overview of Professional Development Studies

At 1950s, PD programs had a role by giving teachers some directions and then
expected teachers to follow these directions. After that, the concept of PD has started
to change and adapt sociocultural theories in education. Researchers began to propose
collaborative strategies for PD (Lieberman & Miller, 1992). PD research shifted from
descriptive and theoretical to experimental and correlational in the early 1980s. With
the educational reforms, a process-product view has dominated in PD research (Sparks
& Loucks-Horsley, 1989). By 1990, different PD forms have been used to improve
teachers’ different knowledge base and student learning. National and individual
attempts have been increased since 1900. PD researchers still work on different design
and approaches to get more effective PD results for teacher quality. They define some
characteristics of PD and combine different forms/types (e.g., networking, lesson
study, inquiry, study groups) into PD programs. | categorized PD research conducted

in some areas based on literature review as:

e Technology—based professional development programs (e-learning and online,
hybrid, blended approaches)

e Evaluation of PD studies (changes in teacher practice, subject-matter
knowledge, pedagogical content knowledge, self-efficacy beliefs, attitudes,
student achievement)

e School-based PD programs (professional development schools)

o Different forms/types of PD that makes different in teaching (action research,
study group, lesson study, mentoring, coaching, peer assistance, leadership,
etc.)

e Studies that use different characteristics of PD programs or combine some of
them (collaborative, active learning, content specific, sustained, coherence,
etc.)

e Teachers’ perceptions and opinions about PD programs (experiences)

e Some PD approaches (evidence-based, need-based, job-embedded, laboratory-

based, inquiry based, research-based, data-driven, etc.)
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e The effectiveness of PD programs on different sample (with beginning

teachers, pre-service teachers, teacher educators, etc.)

2.4 Models/Forms/Types/Approaches of Professional Development

In the PD literature research, sometimes model, form, type and approach are used in
the same meaning and interchangeably. | prefer to give the same way, depending on
how these terms are used in the studies. | introduce some common and some specific
models proposed by some researchers. Then, | give information about some different
types and or forms of PD. Literature mostly agrees on the effectiveness of reform type
(e.g., lesson study) rather than traditional (e.g., seminar) PD activities (Porter, Garet,
Desimone, Yoon, & Birman, 2000). Many different types can be used in the teacher
development such as action research, working with colleagues (collaborating and
cooperative strategies, peer observing, teaching, and study groups), adding teaching

useful activities, reading the professional literature (Harmer, 2002).

One of the well-known models is Bell and Gilbert’s (1996) PD model. This model
includes personal, social and professional development. If progress became, three
types of development have to be addressed by the PD programs. There are three
phases, and all phases include three types of development. In the first phase, teacher
realizes some parts of their practices are problematic. Then, teachers look for another
ways in order to address the problem. Personal development requires solving the
problems in teaching. Social development includes the collaboration with other peers.
During this phase, teachers start to relationship with the colleagues. Then they search
different development opportunities that are relevant to the PD. In the professional
development phase, PD emerges from developing more consistent practice. Teachers
are prepared to implement new activities in their class. It should be considered that
this model is not a stage model.

Guskey and Sparks’ (1996) model has tree factors that effect on the quality of PD
programs. Content factor is the “what” variable. It is related to the new knowledge,
skills acquired, subject matter and understanding of pedagogical knowledge during the

PD, and involving parents to support student learning. Process refers to “how” variable
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considered when organizing and implementing the PD. The last one is context factors

in which “who”, “when”, “where”, and “why” variables such as institute, society and

system.

Content-focused coaching is another type of model working with a coach and teachers.
Coach role is to help teachers to learn new subjects, new curriculum materials,
teaching methods, and find available resources in a content area. Coaches need to have
high quality characteristics such as deep content knowledge, pedagogical knowledge,
leadership skills, and communication skills. Coach guides teachers and facilitates them
for PD development (West & Staub, 2003).

The Texas Regional Collaborative (TRC) for Excellence in Science Teaching (2009)
proposed a model of PD for science teachers. Model includes scientific literacy,
constructivism view, and integration of communication technology, standards-based
instruction, equity and authentic assessment strategies. It focuses on collaboration
between university and state education department. Teams consist of science/science
education professors, specialists, and master teachers. Over 700 science teachers
participated in this program. The project director studied 100 contact hours with
teacher team. Needs assessment was conducted yearly to learn participating teachers’
special needs. This model implementation resulted in increasing teacher understanding

and teacher confidence.

Lieberman and Wilkins (2006) defined Pathways model of PD consisted of three steps:
needs assessment, determine PD pathways and reflection. Teachers asked needs based
on the adult learning theory and development levels. Appropriate pathways means
selecting PD activities associated with curriculum standards. Reflection stressed the
PD and its effect on student learning. Model emphasized giving the enough time for

teachers to adapt changes to transfer their teaching.

Kubitskey, Fishman, and Marx (2002) examined design approach model suggesting
four pieces for a PD framework: planning, activities, community and structure.
Planning should start to descriptions of PD and support to continuous PD assessment.

Activities provide active learning of the subjects. Community leads to collaboratively
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work among participants from the same grade, discipline or school. Structure is related
to classroom needs of teachers and their experiences. This iterative model as seen in

Figure 2.1 proposes to improve teacher practices and student learning.

Evidence of Professional Evaluation of
Standards Student | Drevelopment e = u:ilgﬁ @
Ferformance Design

Continuous Evaluation of Observation
Re-Design of |[--— Student — of Classroom
FD Performance teaching

"

Figure 2.1 Professional development research design model (Fishman, Marx, Best, &
Tal, 2003).

Problem based learning PD model explained by Clossen (2008) involves small groups
to solve problems. There is a trainer or a group leader to present problem, and help to
the others. Learning together view is mostly utilized to identify problems and reaches
consensus. Teachers spend their time in a socially supportive environment to apply

new knowledge and share their ideas.

Professional learning community model of PD aims to have a consistency of
curriculum standards among teachers and schools. Schools allocate time for teachers
to create and implement the curriculum. A culture is developed between community
members inside and outside of the school. They decide what is taught based on the
standards. Learning occurs in a socially environment. Learning from others is a main

theme in this model (Lieberman & Pointer-Mace, 2008).

Five models are identified by The Northwest Regional Educational Laboratory (1998).

These are:

e Individually Guided: Teachers are the master of their learning. They arrange
their activities. They can attend courses, workshops or any other PD programs.
e Peer Coaching: Collaborative teams work together. Teachers visit and observe

their colleagues.
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e Engagement in an improvement and development: It refers school reform
model of PD.

e Training: The district arranges an expert to present knowledge to teachers.

e Inquiry: Teachers prepare questions about their practices to find answers.

Action research approach can be used in study groups or alone.

2.4.1 Professional Development Forms

Some PD forms are presented giving with explanations as follows:

2.4.1.1 Training Forms

Training as a model has some forms such as workshops, seminars, institutes, clinics,
academies, individualized trainings, and courses (Gordon, 2004). Workshops are more
flexible including some active components like discussions and applications. Seminars
are small groups working with expert participation from the disciplines. Institutes more
focus on intensive program. Clinics can be on specific problems by using expert
coaching or demonstrations. Academies are programs mostly assisted by government
agencies or institutions. Individualized training uses self-directed learning based on
individual needs. Courses are the other forms of training and generally finish in a
specific time. They have some credit hours including assignments, or any other

requirements.

2.4.1.2 Collegial Development Groups

Participants come together and interact collaboratively with others. Responsibility is
shared by all members around the specific common goals and interests. Study group,

lesson study, partnership, and professional network are the forms of collaborative

strategies.
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2.4.1.2.1 Study Group

Study groups shape around a specific content or problems of participants about their
teaching (Loucks-Horsley, Love, Stiles, Mundry, & Hewson, 2003). Group size is
limited and participation is mostly voluntarily. It may offer benefit to implement new
teaching strategies, assessments, curriculum sources and materials working with
colleagues by assigning group roles. They have structured regular meetings and each
teacher is guidance in turn. It can be an online format depending on the technological

facilities.

2.4.1.2.2 Lesson Study

It is a research type, teacher-directed study which started in Japan and gain popularity
in the U.S. During the lesson study process teachers come together to develop a lesson
plan. Then one teacher implements it in his/her class. The teacher teaches the lesson
and the others participate to the lesson to observe and take notes of the progress. After
that they meet again. A discussion begins into the group to revise and enhance the
lesson. Teachers can use some students’ work (e.g., portfolio) to collect evidence-
based results. As an optional, teachers reteach the lesson again based on feedbacks.
There is an advisor (not as a leader) in the group to provide information. Main focus
is to learning from each other in lesson study groups. There are seven steps to success
with the lesson study: improvement subject matter and knowledge of instructional
strategies, collaborative networks, observation of students, motivation, self-efficacy,

and quality of lesson plans (Watanabe, 2002).

2.4.1.2.3 Partnership

Teachers collaboratively work with scientists and mathematicians to improve learning.
They can come together to evaluate curriculum resources. They share their knowledge
to contribute teaching. Scientists and mathematicians are mentors and they are
mutually benefits of each other. Museums, universities, zoos, science centers or other
institutions can be environments for partnership interaction (Loucks-Horsley et al.,
2003).
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2.4.1.2.4 Professional Network

Around the common purpose, teachers join networks to share their problems or
improve their teaching. They focused on specific subject. Networks can be through
meetings, or online (e.g., forum). Continuity is important to pursue communication.
Teachers participate voluntarily formal or informal way. Members respect and trust
each other. There is a strong mechanism to discuss and share knowledge in PD
networks (Lieberman & McLaughlin, 1992).

2.4.1.3 Action Research

It is a research practice used by teachers to evaluate a problem in their classroom and
try to find out a solution. Teacher collects and analyzes data to solve an issue related
to their teaching (Bakula, 2010). It provides the enhancement of inquiry and problem
solving skills. Teachers think their own practice and criticize their work as a
researcher. Action research can focus directly on issues with students, teachers,
curriculum, school, and teaching practices. Teacher conducts a research in their own

teaching settings.

2.5 Characteristics/Features of Effective Professional Development Programs

Literature identifies some important characteristics that need to be found in effective
PD programs. Most of them indicated the same features or similar things. I reviewed

some of them given by researchers and then explained the most common ones in detail.

Birman, Desimone, Porter, and Garet (2000) stated that important structural features
of PD are form, duration, and participation. Content based, coherence and active
learning are the core features. Content means to improvement of knowledge in the
discipline. Active learning engages teachers more in discussion and practice. If
teachers actively participate in constructing knowledge, they translate it into the
practice. Coherence refers the integration of the PD program to the teacher context.

Effective PD links to the curriculum and teachers’ knowledge standards. Coherence
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relates to the duration. Short term PD programs do not connect to the previous

experiences to build on new ones.

According to Blank and de la Alas (2009) effective PD should be sustained, apply

active learning and focus on content knowledge.

No Child Left Behind Act of 2001 [NCLB] (2002) announced the effective PD criteria;
intensive, sustained, content dependent, coherence, focusing on increasing content
knowledge, using effective instructional strategies, evaluating teacher practices and

student learning.

Shulman and Shulman (2004) defined the elements of personal and professional
development. A teacher should be ready to change and volunteer to the development
(willing). He/she is capable to be able to do (trust). He/she is a reflective learner

(connection to experience) and member of a group (feeling a member of community).

A meta-analysis study conducted by Desimone, Porter, Garet and Birman (2002)
presented six features for high quality of PD as: (1) Structural features: These features
refer to the (a) form of the activity; including reform or traditional types such as
mentoring, networking, lesson study, study group workshops, or seminars, (b) the
degree of collective participation. This participating can be from the same or many
different schools, (c) duration includes total time in which participants spend in the
activity (contact hours) and the span of time over which the activity occurs. (2) Core
features: (a) active learning provides teachers opportunity actively engagement on
teaching such as analyzing students work or getting feedback for their practices. (b)
content-based refers to the specific subject to improve knowledge in the discipline (c)
coherence associated with common standards and link previous experiences with

teachers’ goals and supporting continuous communication.

Darling-Hammond & Richardson (2009) stated that PD should be focus on curriculum
content to improve student learning. Teachers involve in actively learning
environment, transfer their knowledge to the students, identify students’ difficulties,

develop their own lessons and plan their teaching with the help of PD programs. PD
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should relate with goals of school environment. Teachers should strong relationships
with their colleagues. Programs should also be sustained, intensive, long-term and link

to practice.

Based on literature and researcher views, | pick up some of the most common

characteristics and elaborate them in below:

Need-Based Assessment

To consider teachers’ needs and respect for teachers’ ideas when designing PD
program, creates strong base for effective program and gives overall perspectives
about specific details to the researchers. Inputs from teachers and students assist to
plan effective learning activities. Meeting the needs stimulates teacher participation as
a motivational factor. In his study, Bethel (1982) considering 254 elementary teachers’
needs designed a PD program and reported significantly test score improvement of
teachers’ science knowledge. Exposing teachers’ needs should be one of the primary

steps in the planning process for any PD program (Ricketts & Duncan, 2005).

Content

Research studies have an agreement that content-based PD significantly impact on
teacher practices and student learning (Blank & de la Alas, 2009; Owston, Sinclair &
Wideman, 2008). Focusing on specific topics and issues (e.g., misconceptions of NOS,
understanding of force concept in physics) makes PD program more useful and
purpose dependent. Content-based PD increases teacher knowledge, skills, practice
and finally student achievement. Teacher subject-matter knowledge should be strong
and rich thus he/she can transfer it to their students. PD programs must focus on
important concepts and provide conceptual understandings in science disciplines.
Study by Simon and Black (2011) found that 59% of teachers indicated only content-
specific PD is useful. According to a national survey in the U.S, only about half of PD
focuses on specific content areas in the related disciplines (Hochberg & Desimone,
2010).
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Active Learning

Active learning can take many forms; working mentally and physically in the learning
environment, providing teachers to implement their learning with a presentation,
participating in discussions actively, giving feedbacks, planning how delivering
curriculum in the classroom, examining students’ work, etc. It requires fully
participation in learning, and experimenting what they have learned during the PD. It
can involve inquiry based practices or interaction among peers. Teachers must actively

engage in PD process as both teacher and learner (Desimone, 2009).

Coherence

Coherence is seen another effective characteristic of PD. Program connects with
teachers’ experiences and goals. It aligns with current curriculum and standards
(Darling-Hammond & Richardson, 2009). Teacher learning experiences should be
associated with curriculum objectives and should provide opportunities for student

learning.

Duration

The total time of PD can be thought as the contact hours in which participants spend
time on any practice, and span time refers from the beginning to the end of program
(Desimone et al., 2002). Duration is an important variable that affects more on
teachers’ practices. If experiences last long enough, teachers start changing process.
PD programs with between 30 to 100 contact hours and follow up, long enough nearly
between 6-12 months span time are the most influence on teacher practices (Darling-
Hammond & Richardson, 2009). Sustain PD programs have a significant role for the
change. Collaborative types of PD impact sustainability more than traditional PD
forms as presented in Table 2.1. Yoon, Duncan, Lee, Scarloss, and Shapley (2007)
reviewed nine studies in terms of duration and span time of PD and their effects on

student achievement. These studies have characteristics (contact hour-span time) as:
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e 83 hours in 4 month period PD (Carpenter, Fennema, Peterson, Chiang, & Loef,
1989)

e 60 hours in 6 month period PD (Saxe, Gearhart, & Nasir, 2001)

e About 100 hours in 10 month period (McCutchen et. al. 2002)

e About 40 hours in a year (Cole, 1992)

All these studies had positive significant effect on student achievement. Other five
studies which had less than 14 hours of PD did not show significant effect. Banilower,
Boyd, Pasley, and Weiss (2006) have common consensus that at least 50 hours of PD
training had positive effects. Another study of Supovitz and Turner (2000) showed

teachers implemented less effective teaching practices between 1 and 19 hours of PD.

Table 2.1 Percentage of professional development sustainability

Categories Impact

One day workshops Less than 5 to 15% use of strategy
Conference or summer institutes Less than 5 to 10% use of strategy
Practice, feedback, coaching 85-90% continued use of strategy
Action research 85-90% continued use of strategy

Source: Baker, 2014, p. 4

Collaborative Participation

Research has shown that collaboratively working and discussing possible issues
related to teaching in PD process positively impact on teacher practices (Loucks-
Horsley et al., 2003). Chinese and Japanese teachers spent over 20 hours in every week
to collaborate with other teachers working on some subjects (e.g., teaching strategies)
to improve classroom practices. This opportunity provides improvement of teachers
and student achievement (Darling-Hammond, 2006). It can be with schools meeting
or different types on group settings. Interaction and effective discourse lead to deepen
understanding. Teachers learn much more from each other. According to Locke

(2012), using internet for collaboration can be an effective way in PD designs.
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Building Learning Community

Collective participation can be met through the learning communities including
teacher’s attendance from the same school, institute, grade level or district. Building
learning group with teachers commonly called Professional Learning Communities
(PLC). Especially for school based PD models, building strong communities and
strong culture can affect positively teacher and school improvement. Teachers in PLC
work interdependently on common goals, and build strong relationship. Members of
community are ready, eager to teach. By participating in a learning community,
teachers gain new learning strategies, discuss and reflect their knowledge, examine
goals, standards, and have an opportunity for ongoing progress (Putnam & Borko,
2000). Collaborative work and support contribute to create PLC. Graham’s study
(2007) also supports the idea that PLC improves the teacher effectiveness.

Reflection

Reflection is another feature of PD programs. If teachers reflect their teaching, they
can more easily change their practice (Tripp & Rich, 2012). Reflection includes
learning from previous experiences and extracting meaning from them. Teachers think

and then revise their teachings. It also includes self-assessment and metacognition.

2.6 Professional Development Programs and their Effects on Teacher Practices

Some of PD studies asserted that PD is a way to positively change and improve
teachers’ classroom practices (Chen, 2010; Borko, 2004; Fullan & Stiegelbauer, 1991;
Heller, Daehler, Wong, Shinohara, & Miratrix, 2012; Pohland & Bova, 2000). There
is also found a strong correlation between students’ achievement gain and observed
practices of teachers in the Heneman, Milanowski, Kimball, and Odden’s (2006)

research.
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A single case study presented by Rosebery and Puttick (1998) investigated the effect
of a PD project. The most important features of this project was intensive and being
long time (nearly two years). She also found opportunities to explore her idea and her
daily life issues related to teaching. Teacher Liz, six grade classroom science teacher,
was videotaped during the workshops. She also interviewed about her teaching and
learning. Data results showed that there is an improvement of her learning of science

and classroom practice.

Cohen and Hill (1998) performed a PD study and its effects on teaching practices and
student achievement. Time length and content had a strong effect on student learning.
However the same effect was not seen in changing teacher practice. It also found that
there is a positive relationship between the frequency of use of teacher practices and

California Learning Assessment System’s mathematics student test scores.

A PD program in Ohio’s statewide systemic initiative (SSI) was evaluated in terms of
teachers’ standards-based teaching practices on middle school science students’
achievement. Eight teachers participated in the PD program. Questionnaires and
achievement tests were data collection tools. Results stated that effective PD increased

teaching practices and student achievement (Kahle, Meece, & Scantlebury, 2000).

Porter et al. (2000)’s study examined teachers’ changes in terms of instructional
practices as a result of a PD program. This result failed because of insufficient active
learning, and under the 25 contact PD hours. They suggested cooperative and active

learning strategies within a long term PD program.

Supovitz and Turner (2000) collected survey data to see the relationships between
professional development and teaching practice. 3500 K-8 teachers participated in a
program supported by the Local Systemic Change initiative of the NSF. Different
professional development strategies were used from the related literature, including
aligning and implementing curriculum, immersion experiences, and examining

teaching and learning (Loucks-Horsley et al., 2003). Data on classroom teaching
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strategies were gathered in different ways, including classroom observations,
interviews with teachers about their teaching, and student surveys of teaching
strategies. Classroom teaching improved after the PD program. The inclusion of
students in these studies provided a further opportunity to gather data about teaching

that was not provided by the teacher.

Garet, Porter, Desimone, Birman, and Yoon (2001) searched different characteristics
of PD and their effects on teachers’ knowledge/skills and classroom practices based
on self-reports of teachers. These features are “structural features” and “core features”.
Structural features includes PD forms (conference or study group), duration (contact
hours, time span of the activity), and collective participation (from the same school or
department). Core features are content focus PD, active learning and coherence (link
to standards, previous experiences). 1.427 science and mathematics teachers attended
to the Eisenhower Professional Development Program. Teacher responses rate was
72%. Researchers examined the linear regression between the six features of PD and
self-reported change in teachers’ practices and knowledge. Activity type effects on
duration according to the results. Reform based activities require longer time (f = 0.10,
p <0.01) and more contact hours (B =0.21, p <0.001) than traditional ones. Time span
(B=0.30, p <0.001) and contact hours (f = 0.31, p <0.001) effect on active learning
(B =0.26, p < 0.001) and coherence (B = 0.16, p < 0.001). Coherence has positive
impact on teaching practice (f = 0.21, p <0.001).

Lee, Hart, Cuevas, and Enders (2004) sought to effect of four day workshops on
elementary teachers’ practice and their pedagogical content knowledge. Teacher
trained to learn inquiry based lessons on third grade matter and measurement and
fourth grade weather and climate topics. Mixed method study analyzed with pre-post
questionnaire, interview and observation. PD program focused on content based, and
had follow-up workshops. At the end, teachers’ self-confidence increased and
teachers’ fears related to inquiry decreased. PD provided opportunities to study with

curriculum materials.
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Minuskin (2009) conducted a study to find the effectiveness of a PD program on
teacher knowledge and classroom practices. Eight elementary school science teachers
in grade 4 participated in this study. The researcher used collaborative models of PD.
Teachers were trained with content and pedagogical practices. A content test was
administered to measure teacher knowledge. Lesson plans, surveys, observations were
used as data collection tools. According to the result, teachers did not significantly
change (in terms of knowledge and practice) after the PD program. The researcher
stated local factors could affect the outcomes and suggested to well-designed PD

program.

Harlow (2014) reported elementary school teachers’ practices after the course on
Physics and Everyday Thinking (PET) curriculum. Course was thought as a PD
program. Course content was magnetism and electricity. Hands-on and computer-
based activities used in small group and class discussions. Videos, lesson plans,
student works, pre-post exams, attitude survey were used as data collection tools. As
a limitation of the PD program, researcher showed 15h contact time which is short for
teacher changing. But researcher insisted that some content transfer occurred for some
teachers. PD helped transferring content knowledge and instructional activities easily

to the students.

In Jacobs, Franke, Carpenter, Levi, and Battey (2007) study investigated the effects of
a one year PD program with elementary teachers. Teachers divided two groups, one of
them participated in PD program, and the other group was non-participated teachers.
Teachers received an algebra test to measure their understanding. There was not any
significant difference between two groups of teachers (participating teachers M=2.23,
SD=1.19, non-participating teachers M=2.14, SD=1.16). There was a difference in
interview results. Based on logistic regression analysis, participation was associated
with the number of strategies (z = 6.62, p =<.05; R? = .27). Research also pointed out
that participating teachers’ students (X2 = 7.70, p = <.05) performed better than non-
participating teachers’ students (X?= 3.84, p =<.05).
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As a scope of the research, | am interested in effective PD models, their characteristics
and possible outcomes in terms of teacher practices. | want to give some information

about conducted PD research based on the literature review presented in Table 2.2.
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Table 2.2 Summary of some PD research studies in terms of structure/characteristic, duration, participants, instruments, and outcomes

Author (s) Structure and Duration Participants Instruments Outcomes
characteristics
David L. Reform-based, 90 middle- Classroom Changes in teacher behavior and
Radford (1998)  active engagement, 3-week intensive summer  grades life observations, improvements in student attitude and
conceptual change course science surveys, achievement
problem-centered learning teachers student tests
Jonathan A. Primary The relationship between teacher
Supovitz & (K- 8) background characteristics, teacher
Herbert M. Inquiry-based Minimum of 100h science Survey PD experiences, school environment
Turner (2000) teachers characteristics, and teacher practices
and classroom culture
Fernando Epistemology and history 12 Changes teachers in their
Flores, Angel of physics, theories of In-service teacher course  preparatory epistemological and learning
Lopez, learning and intuitive working sessions for a school Questionnaire conceptions
LeticiaGallegos  models, experimenting year and a half physics
& Jorge Barojas  and computing, and teachers
(2000) problem solving and
assessment
Ellen van den Constructivist approach Four three hour meetings 43 Lesson The effect of the program on
Berg (2001) elementary observations and  teachers’ constructivist approach
teachers interviews practice
Tracy John Three main phases Once a week for threeto 43 Beliefs Changes positively in self-efficacy
Posnanski (planning, training, four hours, 32 weeks elementary instrument, beliefs and teaching behavior
(2002) follow-up), and 16 during the school year science evaluation forms
components or strategies teachers
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Table 2.2 (continued)

Author (s)

Structure and
characteristics

Duration

Participants

Instruments

Outcomes

Judith A. Morrison &
Jeffrey C. Estes
(2007)

High-quality
curriculum,
sustained PD,
materials
administrative and
community
support, student
and program

4-day workshop

47 middle
school science
teachers

Interviews, surveys,
and classroom
observations

Positive experience,
Improve teachers’ science
content and understanding

assessment
Ji Shen, Patrick C. Conceptual
Gibbons, change, Fall semester electricity 15 K-8 science Support using the research-
John F. Wiegers & use of research and magnetism course teachers Survey based tests to identify
Ann P. McMahon based assessment teachers conceptions
(2007) tools
Genaro Zavala & Constructivist,
Hugo Alarco” n, Julio  active learning,
Benegas (2007) small collaborative  3-day meeting 25 in-service Multiple-choice test  Improve instruction
groups, read and physics (FCI)
discuss specific teachers

physics education
research literature

Dorit Taitelbaum,
Rachel Mamlok-
Naaman, Miriam
Carmeli & Avi
Hofstein (2008)

Inquiry approach in
the chemistry
classroom-
laboratory

Meetings, lasting about
three hours, in once a
month

14 experienced
chemistry
teachers

Interviews, teachers’
portfolios,
documentation of the
workshop,
videotaped
observations

Changes in teachers’
reflections, and teachers’
practice




LE

Table 2.2 (continued)

Author (s)

Structure and
characteristics

Duration

Participants

Instruments

Outcomes

Carla C. Johnson &  The transformative 21 The state-mandated The effect of model on
Jamison D. Fargo professional A 2-year period elementary assessment student achievement
(2014) development (TPD) teachers, 311
students

Norma D. Felton Opportunity to Two week summer 66 Survey, Teachers’ perceptions of the
(2014) collaborate, institutes and long  mathematics/ Focus group impact of research based

content specific, term professional science discussions, teaching practices

practice with material ~ development teachers individual interviews

and modeling of RBTS (a year or two)
Lindsay B. A week-long Understanding of inquiry
Wheelera, session totaling 30 21secondary  Classroom instruction and factors
Randy L. Bellb, Inquiry based contact hours science observations, pre/post- affecting implementation
Brooke A. 7 follow-up teachers surveys,
Whitworthc, & sessions, totaling interviews
Jennifer L. Maeng 15 contact
(2015) hours
Okhee Lee, Juliet E. Four full-day 53 third-and  Focus group The impact of the workshops
Hart, Peggy Cuevas workshops on fourth-grade  interviews, on teachers’ beliefs and
& Craig Enders Inquiry-based regular school days elementary guestionnaire, and practices
(2004) teachers classroom

observations
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Table 2.2 (continued)

Author (s) Structure and Duration Participants  Instruments Outcomes
characteristics
Claudia Khourey- 10 full days of instruction 135 middle Out-of-class
Bowers & Doris G. extended over a 10- grades assignments, Changes in self-efficacy beliefs,
Simonis (2004) Inquiry approach month time span (paper teachers beliefs chemistry content, PCK
discussed on years of the Instrument

1994, 1995, 1999
2001)

Yehudit J. Dori, &
Orit Herscovitz
(2005)

Case-based
teaching method

One day per week during
the 3-year period

51 teachers

Teacher portfolios,
reflection,
questionnaires,
classroom
observations,
teacher interviews,
student feedback
guestionnaires.

Improve theoretical, content
knowledge, and PCK

Soonhye Park,

Lectures on

Soo-Young Lee, creativity Each day lasted for 8 35 secondary  Open-ended Changes in Korean science

J. Steve Oliver, & -centered science hours in 2 weeks science questionnaire, teachers’ perceptions of creativity
Bonnie Cramond teachers interviews and science teaching

(2006)

Eric R. Banilower,  Content based, Longitudinal data from 42 18.657 The impact on teacher attitudes,
Daniel J. Heck & sustained over time  projects over a science Survey perceptions of preparedness, and
Iris R. Weiss span of 7 years teachers in classroom practices

(2007) grades K-8
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Table 2.2 (continued)

Author (s) Structure and Duration Participants Instruments Outcomes
characteristics
Andrew Lumpe, Five characteristics of  Six, 2-week-long Approximately The effect on the teacher belief
Charlene Czerniak, effective professional ~ summer program 450 elementary systems (self-efficacy),
Jodi Haney & development listed intense (over 100 teachers Survey teaching practices, and student
Svetlana earlier (content focus,  contact hours learning
Beltyukova (2012) active learning, annually)
coherence, duration,
and collective
participation)
An argue-to-learn Content Improving content knowledge
intervention test, (gain was statistically
Kent J. Crippen 2-week summer 42 high school artifacts, significant, but the magnitude
(2012) science institute science electronic of change
teachers argumentation was not large)
maps,
group interview
Transformative Interviews, The effect of PD content course

Danielle B. Harlow
(2014)

professional
development (TPD)
model (engaging
participants with
experiences,
supportive,
collaborative, and
meaningful discourse)

A semester-long
undergraduate
course

5 elementary
school
teachers

observation,
content exams,
attitude surveys,
artifacts (lesson

plans, student work)

based on the Physics and
Everyday Thinking (PET)
curriculum on teaching
practices
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Table 2.2 (continued)

Author (s) Structure and Duration Participants  Instruments Outcomes
characteristics
Melissa Lynn Kiehl Inquiry based laboratory A three-year PD Five Interviews, Impacts teachers’ learning

(2008)

science

model

participants

observations, surveys

and classroom practice

Tyler Beamer,

Constructivist teaching

225 hours, in a

Four teachers

Observations,

Increase the teachers’ use of

Meta Van Sickle, methods three-year survey, constructivist practices
Gary Harrison & program interviews
George Temple (2008)
Tracy J. Posnanski Constructivist approach 22 Surveys, Positive effect on developing
(2010) content knowledge, activity elementary action research plan the
practice sessions, 2 year PD project  teachers documentation, teachers’ understanding of
discussion, classroom NOS
reflection, action observations
Jonathan Singer, Grade level specific 105 contact hours 13 middle Observation Improve teachers’ ability to
Christine Lotter, contents (earth science, life 15 consecutive school use inquiry-based
Robert Feller & science, physical science, days, 7 h perday  science pedagogical practices
Harry Gates (2011) chemistry), teachers
Inquiry based
Diosdado M. San Module-based professional 55 grade six  Surveys Effects of teachers’ levels of
Antonio , Nelson S. development (MBPDT) elementary Open-ended commitment (not significant)
Morales & Leo S. (learning activities, higher  Five weeks mathematics  questionnaire and professional content
Moral (2011) order thinking skills, teachers knowledge (significant)
mathematics, teaching 18,466 pupils Effects of MBPDT on pupils’

approaches)

academic achievement (not
significant)




2.7 Professional Development Research in Turkey

In this section, the studies, made on professional development in science and
mathematics in Turkey, are given under the name "in-service training". As mentioned
in the summary part at the end of this section, there are quite many in-service
publications in the literature. Within the scope of this study, the researches made with
teachers from science and mathematics group in the last 10 years are considered. For
reaching these studies, Turkish Journal Park Academic in which there are more than 2
million Turkish articles was scanned by using the following keywords; Teacher
professional development, in-service training, teacher training, teacher practice,
teacher education, teacher career development, teacher change and teacher
development. Then the following journals and indexes such as SSCI, ERIC, which are
common in the field and possibly contain Turkish articles in the related subject, were
scanned with the same keywords:

Eurasia Journal of Mathematics, Science & Technology Education
Education and Science Journal

Hacettepe University Journal of Education

Educational Sciences: Theory & Practice

Eurasian Journal of Educational Research

In the following section, there are some studies obtained from the literature review:

Kaya (2006) has performed an in-service training which was developed as university
supported in order to provide development of physics teachers in laboratory studies.
Four of thirty physics teachers, who participated in the in-service course program
applied for two weeks and who worked in the schools in Trabzon province's center on
June 2002, participated in the research. The data were collected with observation and
interview methods. As result of this observation assessment, it was determined that the
participant physics teachers still have not used the laboratory method actively in their
lessons yet, however they performed 83% of the expected behaviors in in-service
education and training ( INSET) program and three fourth of them could use skills and

knowledge they gained in INSET program in their lessons.
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Akkus and Kadayif¢r (2007) examined the knowledge level on new education
approaches and techniques, point of views on laboratory usage and the cognitive levels
of questions prepared for measuring understanding levels of students, of 23 Anatolian
Teacher High School chemistry teachers attended in-service training on laboratory
usage. Case study method was used for the research. The lessons were performed as
three 90-minutes sessions each day in the 10-days laboratory usage course given in
Sinop Anatolian Teacher High School's chemistry laboratory. At the beginning of
course, needs of teachers, expectations from the in-service course and the content of
course were discussed. The content of course was presentations on science education
and laboratory usage, demonstrations on the subjects in high school chemistry program
and assessment of teachers by making experiments and planning experiments by using
new approaches. Five presentations which are planned to be made with new
approaches in laboratory use and science education were considered in appropriate
sessions during the course. The results of research has revealed that, with the in-service
training course, there has been a meaningful change in point of views of the teachers
on new education approaches and laboratory usage and the levels of questions prepared

by teachers for measuring the understanding levels of students.

Senel (2008) has prepared an in-service training course program (IST) related to the
structured grid and diagnosis branches tests, student portfolio and performance
assessment and he examined its efficiency with the alternative measurement and
assessment techniques applied on science and technology teachers. In the research,
case method was used. The sample of study was consistent of 40 science and
technology teachers working in Trabzon and its districts. IST course in the research
was prepared in accordance with the System Approach Model. In this process, while
preparing IST course program, the stages of analysis, design, development, application
and assessment were considered. Six science and technology teachers from the sample
voluntarily participated in IST course program. Data were obtained from observation,
researcher diary, interview, achievement test, questionnaire, and document. As result
of the research, it was determined that IST course, which was prepared on the
alternative measurement and assessment techniques, has contributed to development

of knowledge and skills of participant teachers (z=2.20, p<.05). It was determined that
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IST course has impacted attitudes of teacher on IST activities but there hasn't been a
meaningful change. On monitoring assessment phase of the research, it was
determined that two science and technology teachers participating in the course could
transfer many of knowledge and skills gained in course to their lessons but they did
not use them in the lessons due to the fact that analytical rubric and structured grid

preparation stage is hard, inconvenient and time-taking.

Onen, Mertoglu, Saka, and Giirdal (2009) have made a research on whether there is a
difference in knowledge of Anatolian Teacher High School teachers, who participated
to the in-service training, on used methods and techniques after and before IST. 104
out of 120 teachers from six different fields participated in the research. Pretest-
posttest design was used to evaluate changes. Research was made in July and August
2007 within the 15-days (10 business days=1.5*4 hours/day) project work performed
mutually by MoNE, Turkish Education Foundation (TEF) and Vodafone. In the
qualitative research conducted with 11 open-ended questions, it was determined that
the teachers used question and answer, lecturing and experiments more in their classes
before the training; and no differences in terms of their experience and fields was
found. However, it was determined that there have been importance increases in the

teachers' knowledge on teaching methods, techniques and constructivist approach.

Metin (2010)'s study investigates on the efficiency of IST program made for
performance assessment for science and technology teachers. In the research, mixed
method approach has been adopted. The sample of study was consistent of 30 science
and technology teachers and 245 elementary teachers working in Artvin. Twenty-five
science and technology teachers from the sample voluntarily participated in IST course
program. In the first stage, the relevant needs of teachers were identified with surveys
and interviews. Then the course program was presented to the teachers with a 60-hours
application plan. Achievement test and attitude scale were developed within the
research and they were applied as preliminary test on the teachers before applying IST
program and as final test after applying IST program. Besides, observations were made
and the documents prepared by the teachers were examined during the research. In the
last stage, observation, interviews and document examinations were made in order to
determine how two of the participant teachers apply performance assessment in their

classes after the course. As result of the research, it was determined that IST course,
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which was prepared on performance assessment, has contributed to development of
knowledge and skills of participant teachers. It was determined that IST course has
impacted attitudes of teacher on performance assessment but there hasn't been a

meaningful change.

Aydin and Cepni (2011) have developed a professional support program based on
Continuous Professional Development of Teachers (CPDT) model in order to
contribute to use of Project-Based Teaching Method (PBTM) in classes by science and
technology teacher. This support program is consistent of two stages. On the first stage,
an in-service training course on PBTM was given to the teachers and the teachers
prepared draft projects in seven groups under consultancy of academicians working in
universities. 14 science and technology teachers participated in this stage. On the
second stage, five volunteer teachers among the science and technology teachers
participating in the first stage made their students prepare projects and the researchers
directed them in this progress. Interview was used as data collection tool in the study.
The interview, which was applied before the support program, was used for
determining needs of teachers about PBTM and the interviews, which were applied
after each stage, were used for determining the supply statuses of these needs. NVivo
8.0 was used for qualitative data analysis. Quantitative results were obtained from
project scores. According to the results obtained from the study, it was seen that the
support program has been effective in meeting the relevant needs of science and
technology teachers on PBTM.

Dogan, Cakiroglu, Cavus, Bilican, and Arslan (2011) conducted an in-service training
program supported by MoNE and TUBITAK for a week with 44 elementary science
and technology teachers in the subject of NOS. Summer training program focused on
NOS tenets. In determination of teachers' opinions on nature of science, 14 questions
of Views on Science, Technology and Society (VOSTS) survey were used as
preliminary and final tests. Teacher views were categorized as “naive”, “merit” and
“informed”. It was determined that the opinions of teachers on "scientific information
is based on evidences obtained from experiments and observations, nature of
classification level of scientific information, “Scientific Method” myth and

epistemological situation of hypothesis” have developed positively after the training.
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These results reveal that the in-service program made effectively to change teachers’

NOS understanding.

In the thesis study carried out by Esendemir (2011), the impacts of a PD program,
which is prepared through mathematical problem solving and metacognitive thinking
skill, on development of the teachers' knowledge levels and the impacts of teacher
development on understanding and awareness of students in problem solving were
examined. 15 elementary classroom teachers and 15 elementary mathematics teachers
working in Gaziantep and 761 first school students before training and 550 first school
students after training participated in the research. Participants received a 4-week (a
total of 16 hours) of development program. The data on development of teachers were
collected with surveys consisting of open-ended questions and video records. The data
on student development were collected with a survey consisting of open-ended
questions applied after and before the PD program. As result of analysis of data
obtained within the study, it was determined that the development program has
contributed to development of understanding and awareness of teachers on problem
solving and metacognitive thinking skills as well as development of students in
problem solving with help of aforementioned developments.

Demir, Boyiik and Erol (2012) have developed a training program through the
educational needs on laboratory usage of science and technology teachers who work
in rural areas and have limited laboratory facilities and they presented the assessment
of its pilot application. This program, named Mobilim Education Program, was
developed based on the system approach. An important factor separating the program
from the other training programs is that the application place was a mobile laboratory.
The application was conducted with participation of 46 teachers in the yard of Yozgat
Province Erdogan Akdag Primary School and it lasted 15 business days and totally 90
hours. Mobilim evaluation questionnaire and Mobilim interview form were used as
data collection tools. As result of analysis of data obtained from the study, it was
concluded that the applied training has made important contributions to laboratory
works of teachers and improvement of teachers’ laboratory skills. It was also

determined that such applications should cover the students either.
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Bas (2013) examined the change of teachers’ noticing (i.e. understanding of students’
mathematical thinking) on the students’ mathematical thinking within a PD program
prepared in accordance with the principles of model and modeling perspective. Case
study approach was adopted in the research. The study was made in two high schools
with four secondary mathematics teachers in 2011-2012 education term. Program
duration was seven months divided into one-month terms and three 1-week stages were
passed in each term. These stages are respectively an introductory meeting, application
of modeling activities prepared within the program and the follow-up meeting. One-
to-one interviews were made with teachers after each follow-up meeting. In analysis
of data, a previously prepared frame was adopted and used for examining development
of recognition skills of teachers on mathematical thinking of the students. As result of
the analyses, it was determined that there has been development in three teachers’

noticing on mathematical thinking of the students.

Yilmaz (2013) has developed and implemented an in-service training (INSET) through
gaining the necessary professional knowledge and skills for the elementary school
mathematics teachers to gain reflective thinking skill and to use this skill effectively
in lessons. The sample of study was consistent of six elementary mathematics teachers.
The study was made with mixed approach and it was completed in four stages. In the
first stage of research, IST needs for the elementary school mathematics teachers to
gain reflective thinking skills were determined and literature review, survey and
interviews were made for this. In the second stage, a course program on INSET needs
of teachers was developed. INSET program was created within the research and a
system approach model consisting of five stages as need analysis, design,
development, application and assessment was adopted. In the third stage, the course
program was given to the teachers with a 20-hours application. Interview and reflective
thinking trend scale (RTTS) were applied before INSET within the research. This scale
was re-applied for examining knowledge-skill change after the training. Besides, the
teachers were requested to make theme diaries during the training and the documents
they prepared were examined. In the last stage, they were asked to assess INSET. As
result of the research, it was determined that INSET, which was prepared for gaining
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reflective thinking skill, has made contribution on development of qualitative
knowledge and skills although there has been no meaningful quantitative change. The
documents prepared and the discussions made have supported the necessity to
integrate reflective thinking to mathematics education. Besides, it was determined that
the teachers generally assess IST positively. Suggestions such as provision of
environment to take teachers to IST in certain periods, making IST special to branches

and gaining and applying this skill by the teachers were made.

The purpose of Kog¢ (2014) is to examine impact of teacher-centered, Reading-
Writing-Application (RWA) and Student Teams-Achievement Division (STAD)
methods used in application of cooperative learning model to academic successes of
students in science and technology lessons; and to inform science and technology
teachers working in Agri on cooperative learning model. The sample of study was
consistent of 25 science and technology teachers and 331 students studying at 6%, 71"
and 8" classes in four elementary schools in this province. Thirty-six hours of
workshop on cooperative learning model was given to the science and technology
teachers within the study. After the course, four teachers were selected for performing
the applications in schools. In the research, pre-workshop and post-workshop scales
on cooperative learning model, pre-achievement tests for students, academic
achievement tests and attitude scales for students were used. Study was made in three
different groups for each class. In the first of these groups, RWA method, in the
second, STAD method and in the third, traditional teaching method was used.
Descriptive statistics and one way variance analysis (ANOVA) were used. As a result,
it was determined that the workshop has made great contribution on both theoretical
and practical learning of teachers on the cooperative learning model. Besides, it was
determined that RWA and STAD methods have generally similar impacts on academic
successes of students but STAD method is more effective on some groups and these

students are more successful than the students studying with the traditional method.
In short, it is noticeable that the trainings given as in-service training in Turkey are

generally made as short seminars. The subject content is mostly a single field and/or

method. It is seen that only the researchers are educators in a big portion of studies.
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When the assessment on quality of training is considered, it is seen that it is made by
using methods such as survey and interviews either during PD or just after PD. Not
much research is made on variables such as in-class applications of participant teachers
or the students’ success. Almost all of publishing as articles and/or thesis are
researches made by academicians in universities. There are scarcely any studies on in-
service trainings conducted by MoNE. When the content of publishing are considered,
in most of time, there is no detailed information on the components forming IST
trainings and the application method of them in the system. This either reduces the
common impact of applications made or prevents feedbacks that may be gained in long

terms.

Some In-service Training Models Currently Applied in Turkey

School Based Professional Development (SBPD) Model was created by MoNE for
school managers and teachers to meet their individual and professional development
needs through their general and field-specific qualifications. The SBPD model is a
road map for managers and teachers to question their individual and professional
qualifications by taking self-assessment and performance assessment results as base,
to create development targets and to make necessary applications for reaching these
targets (MoNE, 2007). The following issues are targeted with the School Based
Professional Development Model:

» School managers and teachers to determine the fields in need of individual and
professional development by making self-assessment,

+ School managers and teachers to become more conscious on the new approach and
information about school development and teaching strategies,

« School managers and teachers to share their experiences with their colleagues and
to reflect these to their implementations,

» To increase teaching and learning quality,

» To increase students' participation in all kinds of learning and development

progresses,

48



» To take advantage of expertise and experiences of school managers, teachers and
other shareholders due to development of school culture (values, norms, symbols,
traditions, etc.),

» To integrate the school with the environment and to use environmental facilities
more for solving the problems of the school due to development plans of the school
(MoNE, 2007 p.3).

With this model, the teacher will perform his/her development at his/her duty, in the
school. He/she works without disrupting his/her education-training progress. Thus, it
IS much more economical. The teacher creates his/her own development model. The
teacher is an active participant in preparation, application, observation, interpretation
and assessment of own professional development plan. Thus, he/she plays an active

role in the development process.

Another in-service training model currently applied in Turkey is the Innovative
Teachers Program performed within Microsoft’s PIL Program (Partners in Learning)
in 86 countries with support of Microsoft. It was started in Turkey with the protocol
signed between the Ministry of National Education and Microsoft in 2007.
Emphasizing the teacher as “continuously learning individual” role model is among
main targets of the program. It shows teachers how to take advantage of national and
international education and development facilities by using technology actively. It
makes available the web portals prepared specially for teachers and enables the
teachers to present themselves, applications they make and the projects they prepare.
At the same time, it is an umbrella program covering global and regional sharing
conferences and award programs. In the Innovative Teachers Program performed in
volunteering principle, the main target is to grow new “Innovative Teachers” by the
"Innovative Teachers", who have taken partner orientation and leadership training, as
“Guide Innovative Teachers” in the next stage in cooperation with the managers in
their own region especially in their own schools. In this way, it is targeted to make

great common impact.
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2.8 Summary of the Literature Review

There are many research investigated of PD effects in terms of different outcomes in
the literature (e.g., beliefs, self-efficacy, practices, content knowledge, student
achievement, etc.). Common core features of PD given by Desimone et.al. (2002)
content-based, coherence, duration, active learning and collective participation are
confirmed by some studies in the literature (Borko, 2004; Darling-Hammond, 1997,
Darling-Hammond&Richardson, 2009; Lieberman 1995; Penuel, Fishman,
Yamaguchi & Gallagher, 2007). Literature also discussed the ineffective of PD
programs that is not follow-up, traditional style seminars or workshops, without
specific content aligned with curriculum, and lack of information of planning and
transferring to the classroom setting (Fullan & Stiegelbauer, 1991). Literature has also
indicated that the importance of need-based analysis before starting the PD
development (Lieberman & Wilkins, 2006; Ricketts & Duncan, 2005).

Although there is a consensus on that PD programs have some characteristics, it is not
more clear evidence to how these characteristics were combined together and affected
teachers’ practices with systematic data collection procedures in long term duration.
Most research conducted in short time duration as a seminar or workshops (traditional
style) that are not effective to improve the teacher development (Clarke &
Hollingsworth, 2002). On the other hand, longitudinal research usually spread over
more than one year and financially support with a project. PD programs built on
general learning approaches such as constructivism and inquiry based learning.
Literature has limited research on content specific PD programs and pedagogical
approaches in special discipline. Most PD research was found at elementary level. As
a missing part there is a need for more research to examine the changes in real
classroom situations after participating in a PD program (Eylon, Berger & Bagno,
2008). Teacher professional development in science is itself inherently complex,
consisting of many interrelated components. Therefore, it is necessary for research to
focus on the nature of relationships between these components (Hewson, as cited in

Lederman, 2007) and explain them in its own context.
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In Turkey, there are the same deficiencies similar to international PD literature. Most
PD research was made in the format of in-service training carried out in short-time
duration. Instead of focusing specific content, they include more general topics.
Teacher opinion surveys are generally used to measure the effectiveness of trainings.
There is no detailed information about the training components and its long term
effects. On the other hand, recently some model based research initiatives such as
SBPD created by MoNE and Innovative Teachers Program with support of Microsoft

have been performed.

Based on the gaps that are summarized by the literature review above, this study aims

to address the following deficiencies:

The effect of PD is measured by considering different variables in the literature. There
are few studies on the reflection of these PD programs on teaching practices and the
achievement levels of students. In this study, the change in teachers’ classroom
practices after the PD program was taken as a measure of the success of the program.
As | understand from the literature review, there are PD models (designs) using
different forms and/or types (e.g., lesson study, workshop) or approaches (e.g.,
constructivism, inquiry based) in combination with different characteristics (e.g.,
collaboration, content specific). Based on this, | try to develop an effective PD model
framework including teachers who work together on a voluntary basis through face to
face (workshops) and non face to face interactions. Considering the adult learning
theory, this model incorporates effective PD characteristics in one research design and
investigates what happened before and after the PD program in terms of teacher

practices.

There is a common consensus on the main characteristics that are supported by
different studies in the literature. In addition, the literature specifies some
characteristics as ineffective. There is a need for more evidence to show how these
effective PD characteristics are integrated in PD programs and to describe the whole
PD process in detail. According to the results obtained from all of these studies

examined in depth, 12 PD characteristics are put together in this PD model framework.
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The literature review has shown that the impact of PD trainings on teachers’ practices
was generally measured with teachers who teach at elementary level. The study is
performed with the participation of physics teachers at the high school level. In this

respect, it is believed to contribute to the literature.

52



CHAPTER 3

METHODOLOGY

This study proposes a professional development (PD) model to improve in-service
physics teachers’ practices. It includes qualitative methodology using multiple data
collection methods. This chapter provides information about the methods and
procedures used in this study. The following sections construct the structure of this

chapter.

3.1 Research Design and Rationale

This study employed qualitative approaches. Main focus is to improve in-service

physics teachers’ practices due to the PD program.

3.1.2 Research Methodology

This study is used both action research and qualitative case study research
methodology. Action research is a type of inquiry allows investigation of situations to
improve practices (Fazio & Melville, 2008). | focused on the process in which what is
happening and how it affects to the research group. Teachers involved in action
research process. Teachers helped researcher to form the study. According to need
analysis results, teachers were unsatisfied with previous PD programs. Based on the
pre data analyses, problems are identified about teachers’ practices in the learning
context. I searched existing conditions and set goals. I assessed teachers’ performance
with careful observations and students’ interviews. Teachers need support and
guidance for the implementation of a new curriculum unit. To improve the quality of

education, a PD model is proposed and reviewed in the process.
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Case study is a systematic process to search events by collecting, and analyzing data
to explain of why event happened (Gerring, 2005). The total group of teachers
participated in the PD program is a single case of my study. The PD program was
investigated to see the teachers’ changes. Case study is complemented by action
research process in the study to investigate the success of the PD program. Multiple
data collection methods (survey, observations, interviews, document collection) were
used. Teacher selection, measuring instruments, qualitative data analysis, procedure,

design and implementation of the PD program are presented in the following sections.

3.1.2.1 Teacher Selection

Main participants of the study are in-service physics teachers. Firstly, participating
teachers in the PD program were chosen based on the following criteria announcing
via e-mail, social networks or online websites, and communicating school and their

administrations in Ankara. These criteria are:

(1) To work in state public high schools or private schools as a physics teacher
(2) To teach in 9" grade before and will teach then
(3) To have interest in new physics curriculum and its development

(4) To have willingness to participate in the study

As much as possible, I intended to reach in-service physics teachers in Ankara. |
created a database of teachers’ e-mail. | announced these criteria to them by a Google
Docs survey. At the same time this group of teachers (N=64) were asked in which
content areas they wish to attend in the PD program. | intended to study in 12" grade
NOP unit as well. | asked teachers the possibility of studying on this unit in a survey.
| was concerned that it is the last unit of 121" grade physics curriculum. They indicated
it is impossible to find students and implement this unit completely. For that reason, |
just focused on NOS unit in 9" grade level. An open-ended question was asked
teachers expressing their willingness in more than one specific content area related to

NOP unit. Results were given as following:
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e NOP knowledge and its misconceptions (80%)

e Teaching strategies (methods, techniques) (75%)
e Materials/technologies (68%)

e Assessment techniques (65%)

e Laboratory applications (40%)

e The use of computers (28%)

e Others (classroom management, project development training, etc.) (15%)

Nearly similar results were also found by Oztiirk Akar (2007). 338 biology teachers
stated that they need professional training more in some specific subject area such as;
new effective method/techniques (N=70), effective use of internet, learning
technologies (N=59), and measurement/assessment (N=11). Considering incoming
results and feasibility conditions, it was decided to design in the first four content areas
which were the most desired. Teacher survey on the NOP unit PD program (TSNOP)
(Appendix A) was developed. TSNOP was implemented to select teachers to be
observed and to determine teachers’ needs. In the administration process, survey was
given to in-service physics teachers by hand, e-mails or sent to their schools. I provided
to return them back by communicating teachers or vice principals of those schools
more than once. | also asked teachers who | know to deliver this survey to their
colleagues. Survey was commonly distributed and collected by me. | gave this survey
between June and July term in 2012. Sixty surveys returned to me (90.9% response
rate). | directly asked teachers whether they want to take part in this PD program.
According to the results in August, 2012, 20 teachers said “yes” to involve in the
program. I obtained teachers’ contact details and announced them at the beginning of
September. Five of them indicated they will not have 9™ grade or they will not allocate
time for this type of intensive program. 2012-2013 fall term observations of NOP unit
were made with the remaining 15 teachers. While there was a little time for the
beginning of Workshop 1, four teachers indicated they were not able attend to the
program because of private reasons. Then, totally 11 teachers participated to the PD
program. Although 11 teachers participated in the PD program, the entire study was
carried out by seven teachers. | was not able to observe four teachers in 2013-2014 fall

term because of health issues, the task of administrative work in school, school change,
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and the lack of given 9" grade. Seven teachers named in this study as TA, TB, TC,
TD, TE, TF and TG, for research convenience. Table 3.1 shows teachers’

demographics and their professional experiences from TSNOP survey.

According to the table, seven teachers (1 male, 6 female) participated in this study.
Two teachers are graduates of science faculty and five of faculty of education.
Teachers have different degrees from undergraduate to doctoral program. They had
20.7 years of teaching experience on average. The distribution of school types is
Anatolian, vocational and sport schools. Work/project related to education and

previous PD experiences are given in a detailed manner.
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Table 3.1 Teachers’ demographics and their professional experiences

Teachers 1Gender

Faculty
graduated

Degree

Years of
teaching

Type of
school

Work/project
related to education

2Previous PD experiences

TA

F

Education

MSc

18

Sport

e 4 times, 15 days, related to curriculum knowledge,
passive participation

o 4 times, 25 days, related to curriculum knowledge,
active participation

B

Education

BS

26

Anatolian

Science fair

o 4 times, 4 days, related to curriculum knowledge,
assessment, passive participation

¢ 1 times, 15 days, related to basic computer, active
participation

TC

Education

BS

24

Anatolian

Writing physics
books

¢ 1 times, 20 days, related to basic computer, active
participation

TD

Education

MSc
student

19

Vocational

o 2 times, 18 days, related to curriculum knowledge,
passive participation

e 4 times, 28 days, related to curriculum knowledge,
assessment, active participation

TE

Science

BS

23

Anatolian

e 1 times, 15 days, related to curriculum knowledge,
passive participation

¢ 5 times, 39 days, related to curriculum knowledge,
material development, active participation

TF

Education

PhD

11

Vocational

Research project

e 2 times, 9 days, related to curriculum knowledge,
passive participation

TG

Science

BS

24

Vocational

o 3 times, 129 days, related to curriculum knowledge,
basic computer, passive participation

1= F: female, M: male

2= The total number and duration of trainings so far, PD content, and the role of participant, respectively in the previous PD experiences section.



3.1.2.2 Measuring Instruments

Data collection tools are teacher survey on the NOP unit PD program (TSNOP),
observation form (OF), student group interview protocol (SGIP), documents,
treatment fidelity expert opinion form (TFEOF), treatment verification opinion form
(TVOF), and professional development program evaluation interview protocol

(PDEIP). All measurement tools are explained in the following sections.

3.1.2.2.1 Teacher Survey on the Nature of Physics Unit PD Program

Need assessment is used in research area to find out particular problems and points
current situations about the topic being studied. It is recommended to provide
evidence-based results and be data-driven (Hayes & Robnolt, 2007). The main purpose
of this survey is to explore teachers’ needs for the PD program. Survey developed by

the researcher to:

(@) select teachers and get their demographics information.

(b) explore teachers’ previous PD experiences, issues, concerns and their ideas for
possible solutions to the problematic areas.

(c) determine content specific needs and get information for planning structure of
the PD program.

(d) gather any opinions about the PD organizations.

TSNOP survey was developed in approximately four months (between January to
April in 2012) investigating by current PD literature (see for the first version of
TSNOP in Appendix B). Need based studies were analyzed and existing surveys were
searched during the development process. | and my advisor had regular meetings to
develop need based survey. We also prepared expert opinion form presented in
Appendix C to validate this survey. TSNOP survey and expert opinion form together
were given to 13 experts (8 academicians and 5 teachers). They checked TSNOP
according to content, language, format and appropriateness of the development
purpose. They also gave feedbacks about the readability and checked whether
questions are understandable or not. Percentage agreement was 95% among the experts

for all items. In addition, a 45-minute interview was conducted with a physics teacher.
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I told her she could think aloud and feel comfortable during the interview. | took some
notes when she was completing the survey. By regarding to all feedbacks coming from
experts as seen in Appendix D and the interviewed teacher, the survey was modified.
Pilot study was applied in an in-service training program held in May, 2012. Twenty-
two in-service physics teachers filled in the survey. They were asked to check and
make comments if there are problematic parts. The last version was created without
any changes. The survey was elaborately prepared consisting of structured and
unstructured question formats. Final TSNOP survey provided in Appendix A has 10
pages consisting of 4 parts. The first has demographics information from participants.
Second part comprises of some questions about the teacher professional experiences.
It is aimed to learn teachers’ concerns and issues faced with the previous PD programs.
Teachers are also asked to propose some possible solutions for these problems. They
answer some more specific questions about how training can be organized (e.g., type,
context, roles in PD, time, etc.) in the third part. They express their requests about
general features (collaborations among teachers and researcher, evaluation procedures,
supports, incentives) of the PD program. If they want, the teachers may indicate

general opinions and thoughts in the last part of the survey.

3.1.2.2.2 Observation Form

Observation is a strong mechanism to make detailed explanations and descriptions
about the phenomenon being investigated in the natural setting (Yildinnm & Simsek,
2006). In the qualitative nature, this record is taken to what the researcher sees, hears,
experiences, and thinks in the context of the study. In-service physics teachers’ real
classroom teaching practice may be different from what they intended to plan. That’s
why observing their lesson enables researchers to find out how their lesson actually

works and occurs in the classroom.

One of the aims of my study is to observe in-service physics teachers’ classroom
practices and investigate implementations on the related curriculum content. |
documented how teachers put the PD training into practice and change in their
behavior before and after the development program. | developed unit-specific
observation form (see Appendix E for the first version of OF) to show how extent

objectives of unit are delivered and transferred by the teachers.
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For validity purpose, | got expert opinions to improve form and check if there are some
problematic and unclear parts. Six academicians as experts gave their feedback (see in
Appendix F for the analysis of the expert evaluation of the OF) to improve this form.
2012 fall term form included the NOP unit and its objectives are given in Appendix G.
On the other hand, as the new curriculum has been implemented since 2013, the form
given in Appendix H was modified preserving the original structure and made
available to the ISOP unit content. I just added new objectives of 2013 curriculum into
the existing form. I observed all class lessons in 2012 and 2013 term without any break.
Sometimes I had a change to observe teachers’ another classes. This provided me

evidence to see all classes were taught as the same way by each teacher.

Form development process took five months. It was developed based on NOP unit
curriculum objectives. It consists of two main parts. Part | evaluates how teachers
deliver content/skill teaching strategy, material/technology and assessment in their
classrooms during the whole unit implementation. Changes in practices were assessed

in terms of variety, increase in number, and quality as a result of the PD program.

Part 11 covers the general elements (e.g., physical situations of the context) that may
be observed related to the course. In addition, form has evaluation column for some
tables. It requires the ratings as “3=good”, “2=medium”, “1=poor”, and “O=irrelevant”
to evaluate the quality of using teaching strategies, material/technology and

assessment. Each curriculum objective was elaborately evaluated.

In the development process, literature was searched to find similar forms. Actually,
this form is not a similar classroom observation form types. This is not a checklist
style. Observation form was in the same format for each unit objectives and coded
with related objectives numbers. After identifying the presented objectives in class,
observer can complete the some parts of the form during the teaching. All classes were
audio-recorded to get more reliable results. In order to display the overall situation, all
forms were completely filled with the help of classroom taking notes and transcripts

after the each lesson.
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3.1.2.2.3 Student Group Interview Protocol

This group discussion method provides interactions among the different group of
members to identify different perspectives given on the particular topic. It is a
systematic questioning technique conducted in formal or informal environments
(Fontana & Frey, 1994).

I conducted group interviews in participating teachers’ observed classes. For that
reason, | developed SGIP (see the first version of SGIP in Appendix I). I discussed
implementation of the unit with the students in their natural settings. | saw how
students interacts each other on the common topics. They responded to the questions
showing agreement or disagreement about the unit teaching in their classes. They were
also encouraged each other to verify what did during the teaching. SGIP was made for
the two purposes in 2012 term, before the PD program. One of them was made a need
assessment to see the problems of teachers’ implementations and their students’
requests. This helped to develop the PD program. Second, it provided support to the
observation results of each teacher. SGIP was used again to represent the changing of
teachers’ practices in 2013 term. [ was a moderator during the unit implementation in
the classrooms. At first, | explained the process and introduced myself to the students.
| asked students their experiences about the lesson and their opinions for their own

teachers’ practices.

Experts gave feedback for the development of interview questions. The analysis of the
expert opinion for the SGIP is presented in Appendix J. Questions in 2013 as seen in
Appendix K were in the same parallel with the version in 2012 protocol (see Appendix
L for the SGIP-2012 version). Interview protocol has two parts; first part is related to
the PD content dimensions and their implementations in the classes of teachers, second
part consists of general questions about attitudes toward unit and opinions to improve
lesson. Teachers obtained the summary of the first group interview results to see their
tudents’ opinions about their lesson. It motivated teachers at the beginning of the PD

program. Interviews lasted one class hour.
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3.1.2.2.4 Classroom Documents

Document is a written material that includes information about the phenomenon being
investigated. It can be used as a supplementary material to main data collection
methods (Yildinnm & Simsgek, 2006). I collected students’ notebooks after the unit
implementation in two terms. | obtained two notebooks from different classes taught
by the same teachers. Before the Workshop 1, teachers received the results as a
summary format. For the two implementations of the unit, assessment tools (exams,
quizzes) used in the classrooms were taken to see the changes in assessment

dimension.

3.1.2.2.5 Treatment Fidelity Expert Opinion Form

It is important to ascribe the changes observed in teachers’ practices to the PD
treatment. Before the study, treatment fidelity was ensured in some ways. The PD
characteristics used in this program were selected by a detailed literature review. For
the treatment fidelity, a form (Appendix M) was developed and sent to the experts who
are university members and profession in PD and teacher education research. A
detailed explanation followed after the each PD characteristic. Two questions with
three choices (“yes”, “no” and “partially”’) were asked to the experts. These are:
“Could this title given be a characteristic of the PD program?” And “Is given the
characteristic and its explanation integrated into the PD program?”. If they want to
make any comment and or add new characteristics, there is also an explanation part in
the form. They approved for each characteristics which can be as PD components.
They evaluated all the PD characteristics. They also gave some comments and made
corrections of unclear parts before the PD program. In addition, I regularly met with
my supervisor to construct and check the PD characteristics. Every step of the PD

treatment was reviewed by the supervisor and me.
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3.1.2.2.6 Treatment Verification Opinion Form

Treatment fidelity opinion form was modified for treatment verification of the PD
implementation (see TVOF in Appendix N). | had explicitly identified my PD
characteristics and wrote clear explanations of them in the treatment fidelity form.
Based on the treatment verification, the same PD characteristics were verified by seven
teachers and me after the PD program. For this purpose, the question “Did you do the
things that I wrote in the ‘What I did’ section in the TVOF form” was asked. Teachers
were asked if they have additional opinions to improve this model with this form.
There is one question with three options (“yes”, “no” and “partially”) to approve the

characteristics on the form. As a same manner, form has explanations/opinions column

for additional information. It took approximately 20 minutes to fill the form.

3.1.2.2.7 Professional Development Program Evaluation Interview Protocol

Interviewing is one of the data collection methods. It is used when “we cannot observe
behavior, feelings or how people interpret the world around them” (Merriam, 1998, p.
72). So, this technique can provide to remove the limitations of the observations.

Interviewing is explored what is in someone else’s mind about the concept.

Teacher reaction is measured by a set of questions at the end of the teacher PD program
(see the first version of PDEIP in Appendix O). The feedback about the interview
protocol given by six experts was assessed. Teacher educators found the protocol is
clear and they just suggested some minor corrections. Based on these opinions, the
arrangements made on PDEIP are given in Appendix P. All experts are university

members. They are specialist in teacher education.

The final interview protocol (Appendix Q) consists of five open-ended and a rating
scale questions. Teachers gave opinion about the overall PD activities and evaluate the
strengths and weaknesses of the program. Data were collected from teachers with 40
minutes semi-structured interviews. Interviews were conducted using audio recording
by the permission of the participants. In addition, reflective notes were taken to

interpret the progress of the interviews.
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During the interviews | talked with the teachers as a friendly manner. Although | asked
the list of interview questions, sometimes they were free to add additional information
and expressed their opinions related to topics. | took some notes on the critical points
and then | transcripted the interviews without passing more time so as to remember

much more things and make comments in conjunction with raw data.

3.1.2.2.8 Qualitative Data Analysis

In the qualitative analysis method, data were investigated to make sense of and infer
from social settings. It includes some general steps as: collecting and organizing the
data, reading data to understand overall meanings, arrangements the information by
coding, placing the codes under the meaningful themes and categories, choosing the
appropriate representation, and interpreting the results for the intended purpose (Yin,
2011). There is no a step by step process instead researchers can make changes and
use iterative path. Initially, research process reshaped according to data results. My
focus is to utilize thematic coding under the name of four dimensions: (a) content/skill/
misconception, (b) teaching strategy, (c) material/technology and (d) assessment. |
carefully read the note takings, and comments that can be relevant to my study. |
categorized range of answers of each questions to develop the same categories in
TSNOP survey. Frequencies were calculated and tables were created to display data.
Questions were included in the related parts, so categories were listed before the
developing of the survey. Findings common codes were easy for that reason.

To code observation data more accurately: | developed coding manual observation
form (Appendix R). Then this form was clarified and modified with my supervisor to
make sure the consistency of data coding. Major criteria lists were created and set of
rules were put for each dimension. To increase to the reliability of coding, the scoring
criteria for the quality of three dimensions (teaching strategy, material/technology and

assessment) was prepared.

As indicated in Table 3.2, totally 60 and 64 hours were observed in NOP and ISOP

units, respectively.
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Table 3.2 Timetable in observation classes

Teacher 2012 (9 hinthe 2013 (8 hinthe 18t 2nd

curriculum) curriculum) observation observation
TA 10 9 9A 9A
B 8 10 9A 9D
TC 8 8 9D 9D
TD 10 10 oM oM
TE 9 9 9D 9B
TF 7 9 9B 9B
TG 8 9 9A oF
Total (h) 60 64

There were two hours of physics lessons in 9" grade high schools. Classes were
selected randomly. In addition, availability of the researcher schedule was important,
because | observed 15 classes in 2012 term. This number decreased to seven classes
in 2013. Classes were selected in the same order of last year's lectures for each teacher
considering this might be an effect on teachers’ practices. For example; Teacher TB
gave her first physics course to 9A students in 2012 and to 9D students in 2013. | used
the same coding manual observation form in the two terms, because | wanted to
compare the common topics in two units. New curriculum objectives and skills were
also integrated in 2013 observation form. All lessons were transcripted by me and
stored in word documents. The first six hours (nearly 10% of the total observed hours)
of teachers’ classes which are randomly selected in 2012 term, were also observed by
one of a research assistant. Before class observations, he was trained and got necessary
information about the coding process. At the same time we were in class and took
notes individually. Then I gave him coding manual observation form with lesson
transcripts. We coded independently. The consistency of coding rate was found 80%
among us. After having long discussions on the disagreements, we arrived at a
common consensus with the 92% agreement. After that, | continued coding myself. |
needed to do more coding practices to get more reliability results from the observation
data. It was iterative process, so if | had a problem on coding, | consulted my advisor
with weekly meetings. Separate folders for each participant were created. | analyzed
teacher by teacher preparing detailed coding schema in each dimension (see the sample
coding schema for content/skill dimension in Appendix S). | wanted to be familiar
with all teachers’ practices. I filled the form detailed in 2012 and 2013 seperately
(detailed coding example of the observation form is given in Appendix T). After

coding the observation form in 2012, | selected a sample (randomly one of teachers’
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whole class data) and examined the same data nearly a month later. | calculated the
agreement rate among the two same data and found as 97%. After the detailed
investigations, | reached full agreement with my previous coding. Then | compared
the two terms results in order to show the changes in practices. According to level of
participation rate, observation results were analyzed based on this ranking in each PD
content dimension. Teachers categorized as in upper and lower group to show the PD
program effects associating with participation level. Group averages were measured
and changes were given by showing difference between 2012 and 2013 year. Data

were displayed in tables.

Interviews (SGIP and PDEIP) were tape-recorded and then transcribed question by
question. | wrote notes and codes on the manuscripts. | re-read data many times to be
familiar with contexts. | prepared coding scheme sorting out categories and sub-
categories. A thematic approach (Miles & Huberman, 1994) was used to analyze coded
transcripts. During the interviews, | preferred using everyday vocabulary instead of
terminology. I used prompts (nonverbal noises such as “Ok” “Yes” and probes (e.g.,
has anyone else had the same thought?) to stimulate and expand discussions.
Interviews were passed in everyday language. Data results were represented in tables.

As a document, notebooks were investigated based on unit content. Missing parts and
wrongly delivered topics were noted and summarized. Exams and quizzes made for
summative purposes were collected from participating teachers’ classrooms to check
the content validity of the tests. Table of specification was prepared for each test and

results were given in tables to show the quality of assessment for formative purposes.

Study focuses on in-service teachers’ practices and investigates any changes as a
consequence of the PD program. Research purpose, questions, research types and

measurement tools are summarized in Table 3.3.
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Table 3.3 Purpose, research questions, types of research, and data collection tools

Purpose

) Types of
Research questions
research

Data collection tools

Improvement of
teacher practices
(due to the PD

program)

What is the effect of the PD program on
in-service physics teachers’ classroom

practices?

(i) To what extent are the common
topics and skill objectives delivered, and
content specific misconceptions/cautions
emphasized by in-service physics
teachers in physics classes before and
after the PD program?

(if) What and how frequently and
effectively teaching strategies are used
by in-service physics teachers in physics  Qualitative
classes before and after the PD
program?

(iii) What and how frequently and
effectively instructional materials/
technologies are used by in-service
physics teachers in physics classes
before and after the PD program?

(iv) What, for what purposes, how
frequently, and effectively assessment
techniques are used by in-service
physics teachers in physics classes

before and after the PD program?

= Observation Form
= Student Group
Interview Protocol
= Professional
Development
Program Evaluation
Interview Protocol
= Classroom

Documents

3.2 Procedure

The procedures of the study are explained as followings:

(1) After the decision is made to work with teacher PD, an initial literature review

conducted to build a logical framework for the research. As the study progress, a

detailed literature review continued in all the time. | labelled some key terms of

my study. The initial key terms are as follows: teacher professional development,
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@)

in-service training, staff development, classroom practices, and in-service
teachers. Then, general references were searched for the relevant primary sources
such as; Educational Resource Information Center (ERIC), International
Dissertation Abstract Database, Science Direct, Social Science Citation Index
(SSCI), Ebcohost and Thesis Research of Council of Higher Education. To reach
primary sources in international e-journals, library databases were searched such
as; Journal of Research in Science Teaching, Teaching and Teacher Education,
Journal of Teacher Education, Teacher Development and International Journal of
Science Education. To reach primary sources in Turkey the following journals
were searched manually: Hacettepe University Journal of Education, Education
and Science, Journal of Turkish Science Education, and Gazi University Journal
of Gazi Educational Faculty. Then, books were reviewed by using determined key
words in internet and library search. Articles were categorized in terms of
publication year and put the files giving their journal names. Continuously and
periodically new articles were checked and added to these files. After the review
of the related literature, obtained resources were read by taking notes. Finally, if
there is an additional source in the reference part of primary sources, these sources
were obtained and read. At that time, | was abroad as a visiting researcher at
Harvard University. | searched all databases using Harvard library portal (Hollis+,
http://library.harvard.edu). A review of literature was conducted between
February, 2012 and April, 2013.

Based on the literature review, | focused more on PD characteristics. | started to
think like a designer and then constitute of my research framework. | wanted to
select appropriate physics topics and see teacher PD results on this. | am interested
in NOS as a concept and conducted research with this topic before. Although this
research area is perceived as an easy concept, | knew there are many
misunderstandings of all levels of learners. After discussing my supervisor, |
chose related topic to my research interest. NOP was the first unit of the 2007
physics curriculum. It took place in the physics curriculum for the first time.
Teachers might not be familiar more and could not have enough pedagogical
equipment. Therefore, | decided to study on the NOP unit as PD content. Then |
need to focus on improving some specific teacher knowledge bases related to this

unit.
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3)

| created a Google Docs survey asking teachers to their preferences of components
of effective teaching to determine specific PD contents. They preferred PD
training in four dimensions that are named as; content/skill/misconception,
teaching strategy, material/technology and assessment. | developed need analysis
survey based on the NOP unit to find out teacher professional development needs
and explore their PD experiences. During the development process of the TSNOP,
experts gave opinions for revision of this tool. It also helped me organize of my

PD program. | also used this survey to select the participants of my study.

| developed some instruments for the purpose of the study. All of them were
checked many times by experts for validity and reliability purposes. The main data
tool of my study was observation form. It was implemented two times in 2012
during the NOP unit and in 2013 during the ISOP unit. OF gave detailed results
for the comparison of teachers’ practices in two terms. I observed only one class
of each teachers and audio-typed all lessons. | did note taking to get more
information in each lesson. I listened to all audio recordings, transcribed and then
coded on observation form. I used well designed coding book to get more accurate
consistent result. One of my friends also coded some of lessons to ensure coding
reliability. A content specific achievement test was developed for the NOP unit.
In the scope of this study, it was not used as a PD outcome to see the effects of
PD program on students’ achievement. Pre-post test results of achievement test
(in percentages) were given teachers before the PD program. They were aware of
their students’ situations and motivated more to the trainings. At the end of the
units, participating teachers’ classes were interviewed by me. | allocated one class
lesson asking students to evaluate the classroom teaching during the units. I did it
again after the PD program. First term interviews provided for need analysis
through the eyes of students. | used some results for the PD design. Results were
given to the teachers as the same purpose of student achievement test results
before the PD program. | compared two semester interview data to collect more
evidence of changing of each teacher’s practices. As documents, students’
notebooks were evaluated in two terms. Two different notebooks from different

classes were collected after teaching and assessed in two semesters. Class exams
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(4)

and quizzes were collected to the analysis of teacher assessment. Treatment
fidelity and verification opinion forms were developed to check the PD
implementation. These were the same format with different purposes. Treatment
fidelity form was assessed by experts before the PD program, while treatment
verification was evaluated by participating teachers and me after the PD program.
Experts investigated PD characteristics and approved that they are adequately
integrated in the PD process as planned. In order to test the PD implementation,
treatment verification form was used. The observers (teachers and me) evaluated
the PD characteristics, whether they were used in the PD program. At the end of
the training, the teachers evaluated themselves, strengths and weaknesses of the

PD program. These were all data collection tools used for the study.

The PD program had face to face and non face to face interactions. Teacher

development was explained under the five phases. These are:

Phase 1: Before Workshop |

Phase 2: During Workshop |

Phase 3: Between Workshop | and Workshop 11
Phase 4: During Workshop 11

Phase 5: After Workshop 11

In summary, Phase 1 includes all preparations for the PD program. Need based
assessment, first term classroom observations, student group interviews, literature
review to select appropriate PD characteristics, and treatment fidelity were used
to build my PD framework in this phase. | formed a PD model with 12
characteristics explained in the next parts. In Phase 2, Workshop | was held in
June, 2012. It had theoretical and practical features. Teachers attended the 20
hours face to face training. It consists of four hours in each five session (regularly
every other day in the afternoon) spreading two weeks. Phase 3 involved in non
face to face interaction between the two workshops. Teachers prepared their
teaching presentations during the summer time. Teachers interacted with
colleagues and me (researcher) via social environment networks and phone calls.
Shortly before the opening of schools, teachers were given the opportunity to

teaching practices in Workshop 1I. They had voluntarily selected common topics
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at the end of Workshop I, and then prepared teaching during the summer time.
They lectured in Workshop 1l as if they were in actual class in Phase 4. They
prepared themselves to their classes after receiving feedbacks from Workshop 11
in Phase 5. They communicated with each other and me through non face to face

interaction before the start of classes.

(5) 1 observed again each teacher classes in 2013 fall term. As a remarkable point, the
PD program was designed based on the content of the ISOP unit. Because, physics
curriculum has changed at the middle of the study. Then, | decided to compare the
common topics of two units pointing out positive changes of teachers’ practices.
As similar in 2012 term, | interviewed with students, and collected class documents
in 2013. I implemented treatment verification opinion form to the teachers. In
addition, I conducted an interview with teachers to evaluate their own changes and

the PD implementation as a whole at the end of the teachers’ classroom teaching.

(6) Qualitative data analysis techniques were used for this study. | depicted the data
by using frequency and percentage tables. Mostly, I discussed all teachers’ result
together calculating the average scores. Microsoft Office Excel and Word helped
me to organize data. | transcripted audio recordings and then coded themes

considering research questions.

(7) Duration of this thesis approximately took place four years. All PD characteristics
were integrated to the model from June, 2012 to September, 2013 (including need
based assessment). Within this time, PD treatment (face to face + non face to face
interactions) was held from June 2013 to September, 2013. Totally contact time is
42 hours, consisting of 32 hours for face to face and 10 hours for non face to face
interactions. A schedule given in Table 3.4 indicating the order of the events was
the timeline of the study.
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Table 3.4 Timeline for the study

Date

Events

January / April, 2012

Literature review
Development of the TSNOP

May, 2012 Pilot study of the TSNOP
June, 2012 Implementation and recollection of the TSNOP
July, 2012 Analysis of the TSNOP

April/August, 2012

Development of the OF

September 17, 2012

First day of the classes (the beginning of the NOP unit)

September/December, 2012

Implementation of pre-post student achievement test
Classroom observations

Student group interviews

Collection of classroom documents/exams

January/May, 2013

Analysis of pre-post student achievement test

Classroom observations

Student group interviews

Documents/exams

Literature review to form the PD model and its organization
Development of treatment fidelity opinion form and getting
experts opinion

Analysis of treatment fidelity opinion form and constitution of
the PD model

June 15, 2013

Last day of the classes

June 11-13-17-19-21, 2013

Workshop | (face to face interaction)

July/August, 2013

Non face to face interaction (summer time)

September 9-10-11, 2013

Workshop I (face to face interaction)

September 16, 2013

First day of the classes (the beginning of the ISOP unit)

September/December, 2013

Classroom observations

Student group interviews

Collection of classroom documents/exams

Development of treatment verification opinion form
Development of PD program evaluation interview protocol

January, 2014

Implementation of treatment verification opinion form
Implementation of PD program evaluation interview protocol

February, 2014/June, 2015

Analysis of classroom observations
Student group interviews
Documents/exams

Treatment verification opinion form

PD program evaluation interview protocol

July/October, 2015

Writing thesis

3.3. Design and Implementation of the Professional Development Program

In this part, | described the PD design process into the five phases. Basically the PD
model components; analysis, planning, implementation and evaluation are elaborately
explained into these phases. | also explained to how effective PD characteristics were

integrated in the PD program.
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The role of the researcher

I was the PD provider to the teacher so | am a natural part of the research process. |
organized all processes and made arrangements. In addition, | had a role as a mentor.
Teachers consulted me in any time. | also had a role of instructor. Sometimes |
explained some contents to the teachers. In the data collection process, especially
implementation parts, | was totally as a researcher. | participated to the classes as an
observer. | sat back to the class and took notes. I did not involve in any class discussion
between teacher and students. As stated Cresswell (2003), if researchers are “observer

as participant”, there is a minimum level of engagement in observation.

Design and implementation of the PD program includes five phases as given in Figure

3.1. Detailed descriptions of these phases are clarified, respectively.

eTeacher Survey onthe NOP Unit PD Program
ePre-Observation

eStudent Group Interview

eClassroom Documents

eFace to face Interaction (5 sessions)

*Non face to face (via telephone, social media) interaction

eFace to face Interaction (3 sessions)

*Non face to face (via telephone, social media) interaction
*Post-Observation

eStudent Group Interview

¢ Classroom Documents

*PD Program Evalation Interview

Figure 3.1 Design process of the PD program
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3.3.1 Phase 1: Before Workshop |

This part describes the preparatory phase of the PD program. Required permissions
were taken from METU Human Subjects Ethics Committee (HSEC) for this study.
Then, Ankara Provincial Directorate for National Education approved my study before
the starting of data collection from participated teachers’ schools (see permission from
MoNE in Appendix U). Permission process took about two and half months. | also
applied this activity as in-service training workshop to the MoNE (see permission of
in-service training workshop from MoNE in Appendix V). After two workshops, they
said they will provide certificates to the participating teachers for two times separately.
I had used TSNOP survey to do need based teacher assessment and to identify critical
needs of the participants. After the selection of the teachers, communications between
me and the teachers launched to warm up and motivate for the PD program. | made
conversations with them one by one explaining the purpose of the PD program and
expectations from them. At the same time, | also searched literature review of existing
PD models and characteristics to help me create mine. | and my supervisor evaluated
and revised the whole process during the weekly meetings to prepare the Workshop |.
To decide the content of the PD program sessions, determine the problematic topics in
the unit and see the teaching practices of teachers, observations were made in 2012 fall
term in the NOP unit. It has nine hours separated weekly in two hours sessions. This
unit has 15 objectives (see Appendix W for the NOP unit objectives). | visited 15
teachers’ classes as an observer. Schools gave permission to conduct the study and
provide every facility. | used audio records in the lessons. | have monitored one of
teachers’ classes from beginning to end of the unit. | took some additional notes to
depict the classroom situations. These field notes helped me to grasp some points that
are not noticeable in the recordings. After the first physics exams in all teacher classes,
I conducted group interview with students in the observed classes. During the one class
hour, the students were asked their needs, and wishes about the unit of teaching. They
gave useful information to evaluate unit implementation. Unit specific achievement
test (Nature of Physics Achievement Test) was given students before and after the
teaching of NOP unit. Classroom documents (notebooks, exams) were collected when
the unit was finished. Based on the evidence-based results and my availability, |

arranged the structures and scopes of the Workshop | and Workshop Il. Table 3.5 and

74



3.6 categorize some issues that teachers experienced in their previous in-service

trainings. The teachers proposed some possible solutions on these issues.

Table 3.5 Some uncontrollable issues related with in-service training and possible

solutions offered by teachers

Category Issue Possible solution
Giving general unrelated topics to the ~ Physics curriculum based
physics physics content knowledge

Content Passive learning Active learning
Lack of new physics curriculum -
contents
Lack of knowledge of trainers L_e ct.url_ng from experts in their

disciplines
Over-crowded environment Working with small groups
Lack of social activities Taking part in social activities
Personal/

general needs

Technical incompetencies, lack of
internet connection

Accomondation problems, lack of
food

Unplanned organization

Giving program syllabus

Program Unknown the program content in
advance
Duration Short- time duration Long-time duration
Participation Compulsory participation Volunter participation
Follow-up Lack of follow-up after the training Observing classes after the
training
Other Perceived as a holiday Made within the province

The level of knowledge differences -
among participating teachers

When considering past experiences of the teachers, they criticize mostly in in-service
trainings that contents in the training are general. The teachers want to obtain new
information and experiences that directly provide benefit in physics education. This
demand was considered in preparation of the PD program. A unit in the curriculum
was directly selected as content, and the PD program was prepared. Another issue that
was mentioned frequently from previous in-service training experiences is lack of
knowledge levels of incoming instructors. Thus, academicians who are expert in their

fields were called in the PD workshops.

The teachers played an active role in trainings rather than their passive positions that
they criticized in previous in-service trainings. Points that | consider in the PD program
on personal and general needs are as follows; Ventilation, adjustment of physical

environment as seating order, providing internet connection and offering of coffee, tea

75



and snacks in training breaks. The PD program was introduced to the teachers with
syllabuses. Another subject criticized from previous experiences is that trainings are
short-term and participation is compulsory. Mostly, no communication is provided
after trainings. These criticisms were considered in the planned the PD program, and
participation was arranged as optional and long-term. Besides, communication with

the teachers was continued after the PD program and their evaluation was made.

When considering problems arising from the teachers as given in Table 3.6 below,

unwillingness heads.

Table 3.6 Some issues arising from the teachers, themselves, and possible solutions

offered by them
Category Issue Possible solution
L Unwillingness Providing motivation, making
Participation products

Lack of sharing knowledge -

UL between teacher to teacher

Perception Not to believe in benefit of Showing evidences to change
P training
Other Lack of knowledge Active learning during the training

Certificates approved by the Ministry of Education were given by obtaining necessary
permissions to motive participation in the PD workshops. Demands of teachers to
increase communication among them were tried to be provided continuously before,
during and after the PD program. One of the most important components of the
planned PD program is evidences providing that teachers believe importance of the
trainings. Observations of the teachers before the PD, interviews made with their
students and successes of their students in the unit were used to convince them for
change. Activities were made to provide active participation of the teachers during
trainings, and it was provided that they studied together. In terms of the PD
organization, Table 3.7 shows the results of the TSNOP.

Sixty in-service physics teachers were asked about their opinions about how the PD

program should be designed. The following results were guided the planning of the

PD program.

76



LL

Table 3.7 The results of the TSNOP in terms of the PD organization

Training  Application of  Sources you The place By whom Your role  Products Application Period Frequency
PD content type training demand to be training should in time of of training
dimension used in training be training training
given (hour)
Workshop Theoretical Technological School Academician Listener  Worksheets At the 4 hours 2 hours per
(47.7%) and practical devices (50%) (68.2%) (38.6%)  (47.7%) beginning (31.3) week
Seminar (61.4%) (61.4%) Outside of ~ Teacher Develop  PowerPoint  (45.5%) 2 hours  (18.8%)
(27.7%) Theoretical Laboratory my school trainer material ~ (45.5%) during (12.2)
(13.6%) equipment in province  (36.4%) (22.7%)  Tests (20.5%)
Practical (38.6%) or district Give (43.2%) end of the
9th grade (4.5%) Internet (20.5%) sample Handouts school
NOP unit (36.4%) Outside of lectures (38.6%) (15.9%)
objectives Book (34.1%) the (20.5%) In need
Article (27.3%) province (9.1%)
Magazine (20.5%) Summer
(29.5%) Distance (6.8%)
learning Weekends
(6.8%) (2.3%)
Evening

(2.3%)
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Table 3.7 (continued)

Application of  Sources you The place By whom Your role  Products Application  Period of Frequency
PD content demand to be training in training time training  of training
dimension used in should be (hour)
training given
Technological ~ School Academician  Listener Worksheets At the 2 hours 2 hours per
and practical devices (38.6%) (50%) (38.6%) (38.6%) beginning (23.5%)  week
(59.1%) Outside of my  Teacher Develop PowerPoint  (34.1%) 4 hours (16.7%)
Laboratory school in trainer material (38.6%) At the end (17.7%)
equipment province or (27.3%) (20.5%) Tests (15.9%)
Technology (38.6%) district Give (34.1%) During the
in teaching Internet (18.2_%) sample Handouts school
NOP (31.8%) Outside of the lectures (31.8%) (13.6%)
Book (29.5%)  province (9.1%) In need (6.8%)
Magazine (15.9%) Summer
(20.5%) Distance (4.5%)
Article learning Weekends
(18.2%) (6.8%) (2.3%)
Evening

(2.3%)
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Table 3.7 (continued)

Training  Application  Sources you The place By whom  Yourrole  Products Application Period of Frequency
PD content type of training  demand to be training in time training  of training
dimension used in should be training (hour)
training given
Workshop  Theoretical Technological ~ School Academician Listener ~ PowerPoint At the 2 hours 2 hours per
(45.5%) and practical  devices (45.5%) (54.5%) (34.1%)  (43.2%) beginning (35.7%)  week
Seminar (52.3%) (50%) Outside of Teacher Develop  Worksheets  (38.6%) 4 hours  (16.7%)
(20.5%) Theoretical Laboratory my school in  trainer material ~ (40.9%) during (21.4%) 2 hours per
(9.1%) equipment province or (29.5%) (22.7%)  Tests (13.6%) month
Practical (40.9%) district Give (38.6%) end of the (16.7%)
Assessment (4.5%) Book (31.8%)  (18.2%) sample Handouts school
in teaching Internet Outside of lectures (29.5%) (13.6%)
NOP (27.3%) the province (18.2%) Summer
Article (15.9%) (6.8%)
(20.5%) Distance In need
Magazine learning (6.8%)
(20.5%) (9.1%) Weekends
(2.3%)
Evening

(2.3%)
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Table 3.7 (continued)

Training  Application  Sources you The place By whom Your role Products  Application Period of Frequency
PD content type of training  demand to be training in training time training of training
dimension used in should be (hour)
training given
Workshop  Theoretical Technological ~ School Academician Listener Worksheets At the 4 hours 2 hours per
(34.1%) and practical  devices (34.1%) (50%) (29.5%) (43.2%) beginning  (33.3%) week (20%)
Seminar (40.9%) (38.6%) Outside of Teacher Develop PowerPoint  (36.4%) 2 hours
(25%) Theoretical Laboratory my school in  trainer material (36.4%) Attheend  (16.6%)
(9.1%) equipment province or  (25%) (25%) Tests (15.9%)
Practical (34.1%) district Give (34.1%) during the
Material (6.8%) Internet (18.2%) sample Handouts school
in teaching (31.8%) Outside of lectures (29.5%) (11.4%)
NOP Book (29.5%) the province (9.1%) In need
Article (25%)  (15.9%) (6.8%)
Magazine Distance Summer
(25%) learning (4.5%)
(9.1%) Weekends
(2.3%)
Evening

(2.3%)
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Table 3.7 (continued)

Training  Application  Sources you The place By whom  Your role Products Application Period of  Frequency
PD content type of training demand to be training in time training of training
dimension used in should be training (hour)
training given
Workshop Theoretical Technological ~ School (38.6%)  Academician Listener Workshee At the 2 hours 2 hours per
(34.1%) and practical devices Outside of my (52.3%) (34.1%) ts beginning (18.8%) week (20%)
Seminar (47.7%) (40.9%) school in Teacher Develop (40.9%) (34.1%) 4 hours
(20.5%) Theoretical Laboratory province or trainer material PowerPoi At the end (18.8%)
Teaching Conference (11.4%) equipment district (29.5%) (1.8.2%) nt (15.9%)
strategy (15.9%) Practical (36.4%) (18.2_%) Give (40.9%) During the
in teaching (4.5%) Internet Outs_lde of the sample Tests school (13.6%)
NOP (29.5%) province lectures (34.1%) In need (9.1%)
Book (29.5%)  (15.9%) (9.1%) Handouts ~ Summer (2.3%)
Magazine Distance (27.3%) Weekends
(27.3%) learning (6.8%) (2.3%)
Article Evening (2.3%)
(18.2%)




Training type:

The most preferred training types: workshop, and seminar.

Workshop was demanded in four content dimensions (content/skill/misconception,
assessment, material, and teaching strategy), and seminar was demanded in one
dimension (technology).

The reasons:

Given subjects may be practically learned better in workshop.

The subject may be understood better by listening from expert in a seminar.

e Accordingly, it was planned to make training on type of workshop that includes

both theoretical and practical applications in the PD program.

Application of training:

Both theoretical and practical are the most demanded types on the PD content
dimensions as given in the TSNOP.

The reasons:

Efficient learning is realized.

The subjects are understood more clearly when they are given theoretically and
practically.

It is more attractive.

Firstly, theoretical basics of event should be known. Teaching is important in
application because it is a practical profession. Only theory remains incapable. Sample

applications will be guiding for learning.

e The PD program included both theoretical and practical applications.
Sources you demand to be used in training:
Using technological devices are the most preferred in all content dimensions.

Laboratory equipment, internet, book, article, magazine were demanded

approximately at the same rates on each dimension.
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The reasons:

Variety of sources enriches content of training.

Opinion of each source is valuable in itself and usage of various sources increase
efficiency.

e These sources mentioned above were used in training that was made.

The place:

Training on school environment was mostly demanded in five content dimensions.
The reasons:

Transport is easy.

However some teachers said that:

“There is no proper environment in each school, and transport does not create problem
provided that the school is located in the same province or district.”

“I prefer that training is made apart from environment in which people work but within
the same province. Change of place may be useful, but the fact that this place is distant
may cause problem on transport”

Teachers stated that they will prefer a physical place apart from their own school
provided that this place is located in the same province or district. Even some teachers

said that physical place in which training is made is not important.

e However, PD trainings were made at university instead of school. Easy
transport is important for easy access to internet for the participant. It was

thought that these expectations can be met at university.

By whom training should be given:
Academician was selected on all PD content dimensions.
The reason:

The training will be more efficient because academicians are expert on their fields.

e Academician support was provided on particular subjects in workshop

trainings.
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Your role in training:

Teachers stated that they want to participate into training as listener, develop material
in training and to give sample lectures.

The reasons for being a role as listener:

Listening is sufficient.

Learning by listening to contents of the subjects is important.

The reasons for being a role as developing material:

It is important to develop activities that will teach nature of physics after training given
theoretically.

Learning by doing is permanent.

The reason for being a role as giving sample lectures:

It is important to apply known things and obtain feedback.

e Teachers played active role in two workshops as they stated above.

Products:

Teachers wanted to see worksheets, power point presentations, tests for different
assessment purposes and handouts as PD products.

The reasons for worksheet as PD products:

Work sheet facilitates expression.

It increases student participation.

The reasons for power point presentations as PD products:

They make content of subject visual.

They are more attractive.

The reasons for tests as PD products:

Using tests for different assessment purposes enriches the student learning and
assessment.

Prepared tests with different purposes provide time efficiency in the semester.

The reason for handout as PD products:

Student receives summary of the contents thanks to the handouts.

e Teachers were given opportunity to create products mentioned above in the

training.
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Application time:

It is mostly-preferred time frame at the beginning and end of school.

The reasons for application time at the beginning of school:

It provides an opportunity for preparation before starting to apply subjects at school.
Time-wise participation is more proper.

The reasons for application time at the end of school:

It provides an opportunity for evaluating lessons within the period and correcting them
while the topic is hot.

Time-wise participation is more proper.

e Workshop I which is face to face application was made when the school was
closed within June, and Workshop 11 was made before starting school in period

of September.

Period of training:

Time was demanded at interval of 2-4 hours for each dimension. When considering
that there are five content dimensions in the TSNOP survey, it can be said that a
training of 20 hours in total is demanded.

The reason:

No comment

e Workshop I took 20 hours, whereas Workshop 11 was completed in 12 hours.

Frequency of training:

Mostly-preferred frequency is trainings of two hours per week. Teachers demanded a
rare and short-term training spreading on a long term period. When considering
implementation conditions of research that was made, this preference is out of being
applicable.

The reason:

No comment

o All of the teachers are obliged to participate into trainings without hindering

their lessons and as a whole group for a long period. Thus, training spreading
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on a period of three months condensed at the end of beginning of school was

planned.

Communication in PD program
The teachers emphasized that communication should be available among them and
with instructors before, during and after the PD program. Teachers expressed their

requests related to the communication during the PD program in Table 3.8.

Table 3.8 Communication in the PD program

Before the PD Program

Between teacher to
teacher

Determination of the content of the training (topic
distribution, etc.)

Questioning, discussion (e.g., on learning difficulties)

Introduction

Between teacher to
instructor

Setting goals before the PD program

Determination of the content of the training (topic
distribution, etc.)

Questioning, discussion (e.g., on learning difficulties)

During the PD Program

Between teacher to

Sharing knowledge

teacher Giving feedback
Between teacher to  Mentoring
instructor Questioning, discussion

After the PD Program

Between teacher to

Sharing knowledge

teacher Sharing products
Between teacher to  Sharing outcomes
instructor Questioning, discussion

They wanted to determine content of the PD program among them and with the
instructors before the PD program. Besides, they stated that they want to discuss
subject content, and to share learning difficulties encountered by students with their
colleagues and the instructors. However, when considering these expectations for the
planned PD, no teacher to teacher communication was established before the PD
program. Information sharing among the teachers and opportunity of giving feedback
for each other during the PD program were provided. This communication was
continued after the PD program. Besides, obtained products and resources used in the

PD program were shared.
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Supports to increase participation

The most important demand by the teachers from MoNE is financial support. They
claimed that expenses that they will make in case they attend the PD trainings are
covered and that additional course payments are continued to be made. Teachers’

demands for supports to increase participation are presented in Table 3.9.

Table 3.9 Supports to increase participation

To whom Supports
Expenditure (remuneration)
From MoNE Tuition fee payments during the trainings
Permission
Certificate

Material/technology support

From PD provider Lecturing from academicians/experts
Planned organization
Mentor

They demanded that schools give permission during the participation. Another
attractive demand is having certificate. Communication was made with MoNE before
the PD program for these expected supports. It was provided that the teachers who will
attend the PD program after negotiations were assigned with daily wage-travel pay.
Besides, participation certificates approved by MoNE were given to the teachers after

two workshops.

It attracts attention that supports expected from the PD providers are rather academic.
The most important is material/technology support. The teachers demand that trainings
are given by people who are expert on their fields. A planned PD organization is
expected from the PD program providers. All necessary materials and technology
supports were provided during the PD program within the frame of these incoming
demands. Two academic members who are experts on their fields gave training on
needed contents. Syllabus was given to the teachers in the first day of workshops to
show that trainings that were made for them are planned organization, and necessary
explanations were made in the first session. Mainly the TSNOP, SGIP, literature
review and 2012 fall term observations provide meaningful data to construct the
structure and content of the PD program. According to results, I developed my PD
characteristics. Table 3.10 shows these characteristics and where they were obtained

from.
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Table 3.10 PD characteristics and where they were obtained from

PD characteristics Purpose PD survey (teachers) Observation (2012)  Student focus group  Student
interview (2012) achievement test
(pre/2012)
PD content dimensions Strengths and Problematic Problematic
Organization (transportation, weakness of the objectives in the NOP  objectives in the
Consider to the needs  environmental characteristics, etc.) teachers in four unit NOP unit

NEEDS, DEMANS

of the teachers,

Requests and suggestions (set goals,

dimensions

Requests (teaching

students etc.) (content/skill/ strategies,
Previous PD experiences misconception, material/technology,
teaching strategy, assessment)
material/technology,
assessment)
AWARENESS Convince teacher to Strengths and Problematic Assessment of
change weakness of the objectives in the NOP their student data
Collect evidenceto - teachers in four unit
show current dimensions Requests (teaching
situations (content/skill strategies,
Enable teachers to /misconception, material/technology,
recognize their teaching strategy, assessment)
weaknesses and material/technology,
strengths assessment)
SUPPORT Increase participation/ ~ Support from MoNE (certificate, - e e
motivation permission)
Support from academicians/teachers
(lecturing, providing sources, easily
access to them)
FEEDBACK Evaluate teachers - e e e

work and products

OPPORTUNITY

Provide opportunity
to practice

Opportunity to develop material in
training and give sample lectures
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Table 3.10 (continued)

PD characteristics

Purpose

PD survey (teachers)

Observation (2012)

Student focus
group interview
(2012)

Student
achievement test
(pre/2012)

PLANNED AND
FLEXIBLE PROGRAM

Design uniform,
specific as well as
flexible structure,
encourage teachers to
prepare their own
implementation
strategies

Set goals (preparing syllabus, time

arrangements)
Previous PD experiences

DURATION

Having an ongoing
and sustained
structure to improve
effectiveness

Previous PD experiences

Giving workshop nearly to the class

implementation
Period of training
Frequency of training

CONTENT SPECIFIC

Getting to the core of
the ISOP unit
Aligning with the
curriculum

PD content dimensions

ACTIVE LEARNING

Improve learning

Training type

COLLABORATION/

Provided opportunity

Collaboration in training (teacher to

INTERACTION to work teacher, teacher to researcher
collaboratively to interactions before, during and after the
develop products PD program)
MOTIVATION/ Giving certificate to As an incentive fromMoNE - e e
INCENTIVES increase participation
EFFECTIVE Collaborate work Teacher to teacher - e e

COMMUNICATION/
BUILDING LEARNING
COMMUNITY

to increase
interactions

and teacher to researcher

communications before, during and

after the PD program




Treatment fidelity

Table 3.11 Treatment fidelity expert opinion form results

Title

Under the title given is a PD
characteristic

PD characteristic (detailed
explanations)

PD characteristic is
integrated in the program

El

E2

E3

E4

E5

El E2 E3 E4 E5

Needs, demands

Y

Y

Y

Y

Y

Consider to the needs of
teachers

Consider to the needs of
students

Awareness

Convince teacher to change

Support

Support from MoNE

Support from

academicians/ teachers

Workshops

Providing materials/sources

Easy access

Support from schools

Easy attendance

Easy application

Feedback

Feedback from researcher

Feedback from teachers

Self feedback

Opportunity

The opportunity to practice

Planned and flexible
program

Planned and flexible
program

o |<|<|o|o|<|<|<|<|<|<]|o] < | <
o |<|<|o|o|<|<|<|o|<|<]|T| < | <

Planned and flexible teacher
application

Duration

Long term PD

<| < | < |<|<|o|o|<|<|<|0|<|<|T| < | <
<| < | < |[<|<|o|<|<|<|<|o|<|<|<| < | <
<| < | < |[<|<|o|o|<|<|<|o|<|<|<| < | <

<| <
<| <

Having an ongoing structure

Giving workshop nearly to
the class implementation

<
<

Content specific PD

Getting to the core of ISOP
unit

Aligning with the
curriculum

< | <
< | <=
< | <=

Active learning

Effective/productive
working

<|=<|=<]=<
< | <

o
o
o

Reflective
thinking/discussion

<
<

Mostly pursued by teacher

Collaboration/
Interaction

Collaborate

<
o |<| <
o |<| <
0

o |<

Motivation/incentive

Providing
motivation/incentive

<
<

Giving certificate

<| <
<| <
<
<

Effective
communication/
Building learning
community

Before Workshop 1

Teacher to teacher
communication

Teacher to instructor
communication

During Workshop |

Teacher to teacher
communication

Teacher to instructor
communication

Between Workshop | and
Workshop |1

Teacher to teacher
communication

Teacher to instructor
communication

During Workshop 11

Teacher to teacher
communication

Teacher to instructor
communication

After Workshop |1

Teacher to teacher
communication

Teacher to instructor
communication
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In Table 3.11, E1, E2... shows each expert who gave opinions for TFEOF form. “Y
represents yes,” “P represents partially” and “N represents no” According to results,
all experts had common views that under the title given can be an effective PD
characteristic based on their PD research experiences. They indicated | covered many
PD characteristics and they did not add any extra features. However, when they were
asked their opinions to what extent the PD program includes these characteristics, they
stated explanations are not enough. Sometimes they put P letter. They recommended
giving more specific details (e.g., how often teachers will receive feedback, how active
participations will be provided, etc.). There were not any negative opinions given by
the experts.

3.3.1.1 Characteristics of my Professional Development Model

| explained some of the PD characteristics given below in Chapter 2. In this part, |
mainly focused on what | did and how | integrated characteristics into the whole PD
process. | suggest a model of PD having the following characteristics as general

headings given below. Then, I depicted my PD model components.

1) Needs, Demands

| considered the needs of teachers and students. | explored the content-related specific
needs. | analyzed each teacher observation data and searched where the missing parts
were in terms of misconceptions, as well as good examples and strengths of teachers’
implementations which could be shared with others in the PD program. | asked them
some questions related to the organizations such as where the meetings occur, who
attend to program as experts, the time and appropriate days for all, transportations, etc.
Some needs such as supports, regular feedbacks, evaluations, products and previous
PD experiences appeared in the TSNOP tool. The SGIP questioned the general needs

and wishes of the students.

2) Awareness

I tried to convince the teachers to change. | prepared some notes for evidence from
their observation data. | gave them in the first day of Workshop I. The teachers took
their observation results, students’ success in each objective of the unit, group

interview results, and students’ notebook evaluation as reports. | analyzed these results
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for them. They saw directly their own classroom situations. In the first session of
Workshop I, they discussed on these results together and evaluate their practices and
their students’ outcomes. They assessed their students’ success on curriculum
objectives. They had a chance to see themselves from their students’ eyes. They were
aware of their current states and it was aimed to motivate more them to the PD

program.

3) Support

I applied to the MoNE for permission that the participating teachers can easily attend
to the workshops. They supported my PD program and provided certificate for the
teachers. | organized two workshops. Two experts (one prof. and one assoc. prof.)
participated in one workshop session and gave lectures. One expert attended to the
misconception section of the PD program and made aware teachers related to the some
concepts including the meaning of physics, scientific method, law, theory, hypothesis
and their relationships, and modelling. He demonstrated an activity based on basic
tenets of the NOS in the context of physics. The other gave a lecture with different
assessment purposes. He supplied materials to be examples of placement, diagnostics,
and formative tests. | also prepared an example of summative tests by collecting all
teachers’ previous exams and combined appropriate questions aligned with the current
curriculum objectives. | collected materials, useful sources and shared them with
teachers. Teachers could easily access experts and ask questions to me by calling or
sending e-mail. With the permission from MoNE, their schools supported them
participating to the workshops. They arranged at least one 9™ grade class for the
teachers to conduct this study. | easily collected data from their schools and made
observations and communicated with students. Apart from me and the experts, the
teachers shared their materials, sources, books, journals, videos, simulations,

presentations, worksheets, and their exam papers with each other.

4) Feedback

The PD program gave feedback to the teachers. | provided feedbacks prepared
materials in written and oral formats. After presentations in Workshop 11, every teacher
filled in self evaluation form to criticize themselves and other teachers. They expressed
personal opinions and contributed to improve practices. Results were sent teachers as

a report to their e-mail. They discussed their presentations and preparations in the
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sessions and gave fruitful feedbacks. They reevaluated themselves before the actual
classroom implementations. We used social communication tools for sharing materials
and sources. They made comments and discussed on prepared materials and improved

them.

5) Opportunity

PD had a long term so there was enough time to revise and adapt the program. The PD
program provided opportunity for teachers to design, implement and share their works.
Every teacher had a responsible to prepare an hour lecturing. They selected a part of
the unit content or assessment type and lectured in Workshop 11 as if they were in real
classroom. They worked individual or with group. They developed worksheets, puzzle
or improved some activities (simple pendulum, etc.). They transferred what they had
learned during the PD activities. After the PD program, they implemented their

teaching in their classrooms.

6) Planned and Flexible Program

The content and the length of the program were designed together with the teachers.
The teachers arranged time and days of workshops. At the same time, purpose of the
program and content of sessions were previously planned by me. | was a moderator. |
informed teachers about the program and its possible changes. Apart from the
workshops, teachers’ preparation processes were both planned (facebook and e-mail
communications were organized by me) or flexible (teachers requested help or
feedback on their presentations) | asked them to prepare lecturing at least one time.
They chose common topic, teaching strategy, and material/technology according to
their wishes. Therefore, the teachers not only developed their own model of teaching

but also with the PD program they had a role as active learners.

7) Duration

It was not a one-shot style of PD program. It was an ongoing process spanning long
periods of time intervals. Workshop I took 16 hours (conducting in every other day),
Workshop Il was 12 hours on three successive days. After the Workshop I, non face
to face interaction was intensive during the summer time. Teachers spent time to be
ready for Workshop I1. After all workshops, teachers found opportunity to implement

lesson in their classes and were evaluated in the scope of the study. Intention is to be

93



aware of them PD is a lifelong learning process. Classroom results were shared with
all teachers, and they were asked their opinions after the PD program. Second
workshop was very close (there was one week to the opening of school) to the actual
class implementation. They practiced as if they taught to their students in Workshop
II. This was intensive and not fragmented and directly associated with teachers’
practices. Follow-up feature of the PD program entailed assistance to the teachers in

the application of knowledge.

8) Content-specific

| selected 9™ grade NOP (2011 revised physics curriculum)/ISOP unit (2013 physics
curriculum) as a specific content. 9" grade curriculum starts with this unit. Student
attitudes to lessons and courses can be a critical factor in their lives and might affect
their future. All students must take major courses like physics, chemistry in the 9%
grade. Most students also find physics boring and difficult. As a beginning unit, this
unit might affect students’ attitudes and motivation to the physics in future. It is a
starting point to meet physics at first, so understandings basic concepts of NOS makes
physics important for developing scientifically literate person. The PD program is
aligned with curriculum objectives. | investigated the NOP content and the ISOP
content in detail to find out the similar and different topics in these units. My PD
program completely designed based on the ISOP unit to assist the implementation of
the new curriculum. We (teachers and me) criticized and discussed unclear parts of the
curriculum. We made common decisions on how to teach this unit. We prepared new
materials and modified existing ones to meet the requirements of the new curriculum.
They first interacted with this unit in the program. The PD program aimed at improving
teachers’ pedagogical content knowledge. | intended to improve teacher practices in
four dimensions: content/skills/misconception, the use of teaching strategy,
material/technology and assessment with different purposes. It is known that content
knowledge, using materials, learning methods, and assessment are the core elements
of any curriculum (Saylor, Alexander, & Lewis, 1981). These were listed in
Google.Docs survey and asked teachers to select their content preferences for the PD
program at first. Together we criticized current material and technological sources and
adapted some of them for the ISOP unit. Teachers began to be more familiar with

formative, placement and diagnostic assessment strategies like summative assessment.
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9) Active Learning

During the PD program teachers made effective productive working. They used
materials, and developed activities. They studied individually but sometimes they were
actively working in groups instead of being passive listener. They used multiple
representations to create activities. For example, simple pendulum activities did by
simulations as well as by using hands-on materials. Each teacher selected different
common topics and prepared a lecture individually by integrating related
misconceptions/cautions, using appropriate teaching strategies and materials/
technologies. Three teachers wanted to prepare assessment tools considering
assessment purposes. | tried to follow teachers with non face to face communications
(facebook, phone calls) and they were encouraged to work. They analyzed classroom
materials. They gave suggestions and feedbacks to each other. They were involved in
all process with active participation. The PD program was mostly pursued by the
teachers. They learned together. There were not any hierarchical differences between

teachers.

10) Collaboration/Interaction

Some materials were shared by the teachers. | identified existing materials and sources
from the teacher observations before the PD program. During the workshops, | asked
to share them with others. Face to face and none face to face participant interactions
includes collaborative works to transfer the unit. Collaboration provided through
technological online sources such as facebook, and gmail. Sometimes, they did group
work activities. These collaborative works increased teacher interactions and their

productivity.

11) Motivation/Incentives

As incentives, MoNE gave certificates for participating teachers after the two
workshops. | encouraged them to see this work as a serious attempt. At the beginning
of the Workshop I, they saw and compared their students’ success in their own and
different schools. They also got their observation and students’ interview results to

show their practices in the class.
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12) Effective Communication/Building Learning Community

The PD program provided effective communications among the participants. Before
the Workshop I, teacher to instructor communication happened more instead of teacher
to teacher communication. I communicated them more and explained purposes and
expectations broadly. | tried to give a sense as we had a common goal that is to improve
implementation of the ISOP unit. Physics teachers with different backgrounds, from
different school types, and student characteristics participated to the program. There
were two communication ways: teacher to teacher and teacher to instructor provided
in Workshop 1. | and participating teachers shared information, gave feedbacks and
supports. The teachers asked questions to their peers and me. They worked together
on the new unit. The teachers mostly worked individually between the two workshops.
Teacher to instructor communication was more than teacher to teacher at that time. |
tried to keep teacher to teacher communication via online by sharing some questions
and materials. Teacher to teacher and teacher to instructor communications were
nearly the same at Workshop Il. Teachers gave feedback from their colleagues and
instructor provided feedback for presentations. They shared materials and information.
The teachers asked questions to instructors and others. After the Workshop 11, teacher
to instructor communication was more than between teacher to teacher. Second
workshop was done a short period of time left for opening schools. After the
comments, the teachers corrected and improved their presentations and opened
materials accessible online. They shared them and the teachers asked any questions to
the instructor and other teachers about the unit teaching until the beginning of the
actual implementations. The teachers built networks and practiced together in small

group of learning.

3.3.2 Phase 2: During Workshop |

Workshops setting

Two workshops were conducted in METU/SSME department in mathematics

laboratory class. When compared to other classes, it is designed with different style. It
is located apart from the other classes so there were no external distractions during the
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workshops. Settings were appropriate for teachers’ needs and expectations such as
heating and lightening (see Figure 3.2 for classroom settings). Before the workshops,
| rearranged the seating to work collaborately and see ourselves easily. | put all
equipment that teachers could facilitate during the workshops (e.g., books, laptops,

etc.) | provided food for the break time and beverage (water, tea, coffee) at any time.

Figure 3.2 Workshops’ setting

Workshop 1

Workshop | had five sessions including theoretical and practical applications. It was
made in the month of June with four hours afternoon sessions. Sessions were done at
one day intervals to provide teachers’ preparations before. Contents of each session
were determined by me as seen in Table 3.12. Teachers arranged the days and hours
of the training. Schools gave permission to the teachers and they attended Workshop
. 1t started with giving the purposes and general information about the training (see
Appendix X for general information about Workshop ). At first, the teachers were
introduced themselves. This helped to increase their communications with each other.
They mentioned about their school contexts and students’ backgrounds. They were

attending to the program from different schools.

97



86

Table 3.12 Contents of each session in Workshop |

SESSION 1

SESSION 2

SESSION 3

SESSION 4

SESSION 5

Openning / purposes

Introduction

Overview of the pre
observations and students’
group interviews in terms of
teaching strategies (teacher
presentations)
Discussion

Activity 4: Science and society

Investigation of common topics
(misconceptions/cautions)

Investigation of how common
topics should be measured
(the use of assessment for

different purposes)

Activity 7: KWL chart
(Know, Want to Know, Learned)

Discussion on assessment

Giving workshop
bags/materials descriptions of
the items in the bag

Investigation of how common
topics should be given
(the use of teaching strategies)

Overview of the pre observations
and students’ group interviews in
terms of materials/technologies
Discussion

Lecturing
Homework discussion (reading
book)

Activity 9: Multiple intelligent
test/evaluation (placement purpose)

Overview of the pre
observations and students’
group interviews in terms of
common topics
Discussion

Session break

Activity 5: Puzzle

Session break

Activity 10: Diagnostic test

example
Session break Activity 8a: Meissner Activity 11:
Effect Branched tree technique (formative
Article discussion: Modelling Activity 8b: KWL chart assessment)

Activity 6: Creating
material/technology list/Watching
video

(Know, Want to Know, Learned)

Activity 12: Summative/formative
test example

Session break

Activity 3: Simple pendulum

Session evaluation

Session evaluation

Session break

Investigation of common
topics, skills

Session evaluation

Lecturing

Activity 1: SI unit system,
basic quantities
Activity 2: Scalar and vector
guantities

Session evaluation

Session evaluation
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Totally 11 teachers (3 male, 8 female) were in Session 1. Except from the main
participants (7 teachers) of the study, 4 teachers (3 male, 1 female) voluntarily attended
the workshops. Each teacher received workshop bag in which there were a notebook,
pen, flash memory, and workshop materials. All written materials were given in the
flash memory. These were pre-readings, science journals related to the ISOP subjects,
e- books, and content related materials. Syllabus handed out to the teachers. I
distributed summary results of teachers’ classroom observations (see Appendix Y),
students’ group interviews (see Appendix Z), and students’ achievement test (see
Appendix AA). They investigated their classroom practices and made comments on
the results. It helped to become aware of the teachers. The main topic of this section
was to investigate common topics. | gave a summary paper about some points that
should be considered when delivering objectives as given in Appendix AB. | prepared
general notes regarding some issues in pre observations and students’ group
interviews. They discussed on this paper together and evaluate themselves. After a 20
minutes break, we started to analyze the NOP and the ISOP unit together. The aim is
to see differences and similarities between the two units. To make it clear, | prepared
a one page paper in which comparison was made between the 2011 NOP and the 2013
ISOP units. | integrated the 2011 NOP unit content into the 2013 ISOP content in order
to see the changes between two years. Skill objectives, misconceptions and cautions
are not clear in the new curriculum. I also put them skills in parenthesis next to the
new curriculum objectives as used in the 2011 revised physics curriculum (see
Appendix AC for the modified version of the ISOP unit curriculum objectives
considering the NOP unit). Although the PD program was included overall the ISOP
units content (see the 2013 9" grade ISOP unit objectives in Appendix AD), my scope
is the only common topics in both curriculum (see Appendix AE for the common
topics in the 2011 NOP and the 2013 ISOP units). These common topics are coded as
given below in Table 3.13. | labelled them with the letter of “O” to indicate the

common parts between the two units.
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Table 3.13 General and common topics

General topics

Common topics (specific topics)

Science of physics and its purpose

O1: What is physics?

02: The aim of science of physics (why I need
to know physics?)

Application fields of physics and its
relation with other disciplines

03: Physics practice areas, sub-areas

O4: Physics' relation with other disciplines
(chemistry, biology, etc.)

The relationship between physics and
technology

O5: The relationship between physics and
technology

Role of observation in emergence and
development of scientific knowledge

06: Role of observation in emergence and
development of scientific knowledge

O7:Qualitative-quantitative observation
relationship

The emergence and development of
knowledge and scientific methods

08: The emergence and development of
knowledge and scientific methods (law, theory,
imagination and creativity)

Role of experiment in emergence and
development of scientific knowledge

09: Role of experiment in emergence and
development of scientific knowledge
(differences between hypothesis, theory, law)

Role of mathematics in emergence and
development of scientific knowledge

010: Role of mathematics in emergence and
development of scientific knowledge

The use of mathematics and modeling in
physics

0O11: The use of mathematics and modeling in
physics

Measurement of some basic quantities in
physics and use of error and unit system
in measurement

012:Measurement of some basic quantities in
physics and unit system

013: Error in measurement and its sources

Describing units of some basic quantities
in physics in Sl unit system

014: Describing units of some basic quantities
in physics in SI unit system

Scalar and vector classification of some
basic quantities in physics

015:Scalar and vector classification of some
basic quantities in physics

We investigated these common parts and then revised them together. All teachers were
agreed on this new curriculum format which is more clear and understandable for
teachers. We were also focused on problematic concepts and missing parts that are
taught incorrectly. Then activity 1 and 2 were distributed to the teachers. First activity
was about the Sl unit system, basic quantities; the second one is related to the scalar
and vector guantities (see Appendix AF for activity 1 and 2 worksheets). Teacher
individually worked on these two activities. Then every sheet was filled out by other
teachers passing from hand to hand. They evaluated their colleagues’ works by using
different color pens. | was the last person to receive the sheets. After the activities, we
discussed and completed the sheets. Teacher took handout about the two activities. At
the end of Session 1, participating teachers did self evaluation about the session of the
day without writing their names (see Appendix AG for self evaluation form about the
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sessions of Workshop 1). I gave them a pre-reading for the next session before leaving.
I informed the next session topics as teaching strategies. | wanted some teachers to
give a five minutes lecture about teaching strategies that they had implemented when
teaching the NOP unit in the last term. They accepted this idea and were excited to

present their good examples. This provided to motive them for the next session.

Eight teachers were attended in Session 2. We overviewed last semester observation
results in terms of teaching strategies. Good examples related to teaching methods
were displayed by some teachers (e.g., modelling activity, argumentation: technology
or physics, a scientific method from Galileo, measurement of mass and length). The
teachers discussed these activities and thought how they can be modified in their
classes. They tried to improve some of the activities. As seen in Appendix AH, |
prepared general notes about the some points of teaching strategies coming from pre
observations and students’ group interviews. They studied on this paper together and
did brainstorming on the use of different teaching strategies. After the session break,
we talked about an article on modelling in science education. Simple pendulum
activity, modified from 9" grade 2011 revised physics curriculum program (Talim ve
Terbiye Kurulu Baskanligi, 2011), was used to grasp the role of observation and
experiment to produce scientific knowledge, understand science process skKills
(observation, making hypothesis, inferring, modelling, measurement data collection
and recording, evaluation). We consider some common topics labelled as O6, 08, O9,
010, and O11 with this activity. Teacher did experiment in groups (see simple
pendulum activity worksheet in Appendix Al). Activity consisted of four parts. Two
teachers paired and worked on different parts of the activity. First, we discussed how
to design this inquiry activity in their physics laboratory. They preferred to conduct

this experiment with a simulation (available at http://phet.colorado.edu/tr/simulation/

pendulum-lab) in order to use time effectively. Teachers received worksheets and
laptops for this activity. It was said to provide facilities for using activities by this

simulation in their own classrooms. Session was assessed by teachers at the end.
There were eight teachers in Session 3. We started with an activity to this session.

Science and Society is an activity that generally used to the introduction of NOS

(Cavallo, 2008). I modified this activity a little bit and provided worksheets to both
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two groups of members (see Appendix AJ for science and society activity worksheet).
Three volunteer teachers had the role of scientists, while the others were society
members. The teacher experienced what it feels like to think like a scientist. How a
scientist works and uses scientific process were tested by the teachers in the activity.
They tried out this activity as they were students and took some notes about how they
can implement in their classroom. We then discussed the importance of using scientific
methods in physics. Session continued with general notes regarding the use of
material/technology as presented in Appendix AK. I reported the common problems
of using material/technology in the previous lesson based on classroom observations.
We then discussed on these results and teachers mentioned their plans about how they
will enrich their practices in terms of using instructional tools for the next semester.
Teachers made a puzzle in group work (see puzzle activity in Appendix AL). Groups
were randomly formed by two teachers pulling a card of the same color. They
produced a material to use in their lessons. Session break continued with the
comprising of material/technology list. | put material list online. Together we added
extra resources to the list and then watched videos one by one at the rest of the time.
We analyzed all materials. Teachers reflected their opinions and criticized materials
whether they can be used or not in the teaching of the ISOP unit. Session finalized
with the assessment of the day. There was a reminding at the end of the session.

Teachers were expected to do next session readings.

Misconceptions/cautions was the main topic of the Session 4. All teachers were in this
session. Based on the need analysis and data results, teachers need to support on some
subjects. An academician who is expert in the field of the NOS attended to this session
and provided knowledge and material support. He conducted KWL (know, want to
know, learned) activity about the scientific theories with the teachers. He tried to
explain the confused concepts and tenets on the NOS in the content of physics. They
evaluated his book chapter given to the teachers as homework before. After a short
break, he lectured superconductivity and demonstrated the Meissner Effect. He
integrated scientific law and theory concepts into the activity. The teachers again filled
in KWL chart to explore their ideas on the scientific law. The teachers indicated their

opinions on session evaluation form.
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The last session was devoted to the assessment dimension. Ten teachers participated
in Session 5. For this section, an academician was invited to the training. As a same
manner, firstly we discussed the deficiencies in the previous classroom observations
about the assessment based on data results given as general notes 4 in Appendix AM.
We mainly focused on purposes of assessment. It is the most clearly seen that teachers
generally know and use summative assessment as physics examination at the end of
the unit. The expert wanted to draw attention to other assessment techniques used for
different purposes. He focused on placement, formative and diagnostic assessments. |
and the expert had decided to give test examples for different assessment purposes
before. We had prepared some sample tests for the teachers. In the first activity, the
expert implemented multiple intelligence test (Ozden, 2003) to the teachers for
placement purpose. The teachers did the test and evaluated themselves. Training was
not just lecture format. It also included practical parts. The teachers asked questions to
the expert. Together they evaluated the results and discussed how this test can be used
at the beginning of the ISOP unit. The teacher received another placement assessment
example (anxiety/motivation survey) modified from Abak’s (2003) study as seen in
Appendix AN. Two questions were selected from VNOS-C survey (Lederman, Abd-
El-Khalick, & Scwartz, 2002) and adapted to the diagnostic test format to identify
misconceptions (see Appendix AO example for diagnostic test format). Teachers were
not familiar with this type of format. It seemed a bit difficult to the teachers to
understand question format and its evaluation. Formative assessment was explained
by the expert. Teachers indicated they knew this assessment but they were not able to
use in classes because of time constrain. My data also revealed that teachers confused
formative assessment with the summative purpose. The expert informed on this issue.
He first explained what formative assessment is and how it can be used during the
teaching. The branched tree technique was preferred as an example of formative
purpose. | and expert had prepared a branched tree of the ISOP unit concept from 9™
grade MoNE book (see Appendix AP for branched tree example). 2012 fall term
physics exam had collected from the teachers. | choice some questions appropriate to
the content of unit. | prepared table of test specification to consider the importance of
content validity of the test. As given in Appendix AQ, an example test for formative
and assessment purposes was distributed to the teachers. We investigated together and

teachers were explained they can use this for both formative and summative purposes.
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Table of specification had some missing questions of some new ISOP unit content. A
teacher volunteered to prepare questions of the new ISOP objectives for Workshop I1.

After the evalution of session break, we determined the distribution of the tasks. The
teachers selected their duties voluntarily. The common parts of both units were shared
by eight teachers. They were responsible for the content teaching, the use of teaching
strategy and material/technology. The remaining three teachers wanted to prepare tests
for formative, diagnostic, placement and summative purposes. Distribution of the tasks
is seen in Table 3.14. Teachers were expected to do preparations on particiular contents
in Workshop 1.

Table 3.14 Distribution of the tasks for Workshop 11

Teachers Selected contents
TD 01,02

TA 03, 04

T1 05

TF 06, 07, 09

TG 08, 010

TE 011

B 012, 013

T2 014, 015

TC Formative test

T3 Diagnostic test
T4 Placement test, summative test (considering missing parts)

Note: T1,T2,T3,T4 refer teachers participating in the PD program but not participating in the

data analysis

At the end of the each session, participating teachers received six statements in a five-
likert type format to evaluate the sessions. (see Appendix AG for self evaluation form
about the sessions of Workshop I). Figure 3.3 shows evaluations that teachers attended

the training made for each session in Workshop 1.
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It is observed that the teachers were generally satisfied with the sessions (Item 6). The
teachers stated that training in Session 4, in which misconception content is weighted,
achieved its goal less than others. (item 3, average 4.5). According to teachers, purpose
was achieved wholly in all other sessions. Level of being able to establish
communication with participants with each other was evaluated in the range of 4.8-5
(item 2). As it is observed, value of level of being able to establish minimum
communication is 95%. The lowest value given for relevant question on efficient time
usage in the training is 4.6 on average (item 1 and 4), and session confronts us as 4.
Session 2 and Session 5 are the sessions in which time was used most efficiently.
Session 5, was the session in which time was minimum. This is followed by Session 4
in which misconception is the content. Method session, Session 2, includes teaching
strategies, was considered entirely sufficient in terms of time. Lastly, Session 4 was
the session in which teachers thought that the things that learnt made least contribution
for them (item 5, average: 4.6). When the sessions are generally evaluated according
to average point, they are arranged respectively as Session 2, Session 3, Session 1,

Session 5 and Session 4.

3.3.3 Phase 3: Between Workshop | and Workshop 11

Workshop | and Workshop 11 sessions had been videotaped using a camera by the
permission of the teachers. | checked the attendance of the teachers. | skimmed video
records that everything did in the desired manner after the each session. During the
data analysis, sometimes | returned them to remember or see what had happened on
particular topics or sessions. | put all sessions in DVD. Each teacher got five DVD and
a flash disc after the first workshop training. | gave release time for the teachers to
prepare their presentations between Workshop | and Workshop Il. Duration was
approximately two months and non face to face interaction had an ongoing structure.
This summer time included non face to face interactions consisted of some activities.

These are:

¢ Individual feedbacks
Teachers requested feedbacks individually about their preparations to the Workshop
Il. Some teachers sent ppt presentations and activity sheets. | and the teachers

discussed on them in detail.
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e Communications via telephone
Teachers easily accessed to me to ask anything about the unit and got feedbacks for
individual preparations which will be in Workshop II.

e Communications through social media
I opened facebook group named as Introduction to Science of Physics PD program.
Teachers easily reached anytime to me and colleagues on facebook by sharing
classroom materials and discussing questions. | put activities on facebook. Based on
teachers’ needs, I uploaded questions and videos related to the ISOP unit content. The
teachers were involved in reflective discussions.

e E-mails
| created a group e-mail account to increase teacher to teacher and teacher to instructor
communications. Some teachers shared their ideas of class preparations for the next
semester. Teachers helped the others providing materials to support. | also gave

support anytime when they needed.

In addition, face to face interaction among teacher to teacher happened during this
time. Some teachers came together to give one another constructive feedbacks for their

presentations in Workshop II.

3.3.4 Phase 4: During Workshop 11

Workshop 1l had three sessions including practical applications. It was held in
September 2013 before opening the schools. Each session lasted four hours. It was
spread out three consecutive days with afternoon meetings. Before coming to the
meetings, | sent teachers program schedule as a syllabus. Participating in-service
physics teachers designed one hour lesson for the next semester. Each presentation
took approximately 40 minutes. They prepared available materials integrated with
suitable teaching strategies and shared their teaching practices with their colleagues.
Teacher explained their current practices and discussed together how the other teachers
would fit them in their classroom. They presented their lectures with ppt slides. Some
teachers enriched their teaching with handouts and worksheets. The teachers not only
develop their own model of teaching but also with the Workshop I1 training they have
a role being active learners. They had opportunity to practice as if they were in real

classroom. The most important benefit of the Workshop Il is to be recently held to the
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class implementation. Therefore, the teachers had opportunity to practice and were
ready to the actual classroom implementation. All three sessions were recorded by
video camera getting teachers’ permissions. Feedback provided more during the
training. Three feedback mechanisms were used for teacher assessment: feedback from
colleagues, feedback from expert and self-evaluation. A form developed by me was
used to get feedback (feedback from colleagues and self evaluation forms in Appendix
AR). According to results: Course lecturings were evaluated in common topics,
teaching strategy and material/technology usage with 5-rating scale by the teachers,
other colleagues and me (expert). Results of this evaluation are given in Table 3.15.
No name was written by the teachers during evaluation. Thus, the teachers were coded

as T1, T2... in the evaluated column.
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Table 3.15 Results of evaluation of course lecturing of the teachers

Evaluated Evaluator Dimensions
teacher
Common topic Teaching strategy Material/technology
T1 5 5 5
T2 5 5 5
T3 4 4 4
T4 5 4 4
o T5 5 4 4
= T6 5 5 5
T7 4 5 4
T8 5 5 5
Average 4.8 4.6 4.5
Himself/herself 5 5 5
Expert 5 5 5
T1 5 4 5
T2 4 3 5
T3 4 4 5
o T4 5 4 4
= T5 5 5 4
Average 4.7 4.2 45
Himself/herself 5 4 5
Expert 5 4 4
T1 5 5 5
T2 5 4 4
T3 4 4 4
T4 5 4 4
= T5 4 4 5
T6 4 4 4
Average 4.5 4.2 4.3
Himself/herself 5 4 5
Expert 4 4 4
T1 4 5 5
T2 5 4 4
T3 4 5 4
T4 4 4 3
o T5 5 4 4
= T6 4 4 4
T7 3 4 4
Average 4.1 4.3 4.0
Himself/herself 5 5 4
Expert 4 4 4
T1 4 4 4
T2 5 3 4
T3 4 4 4
T4 5 4 4
s T5 5 4 5
T6 5 4 3
Average 4.7 3.8 4.0
Himself/herself 5 4 4
Expert 5 4 4
T1 4 2 3
T2 3 4 4
T3 5 5 5
T4 5 5 4
T5 5 4 2
= T6 5 5 3
T7 5 5 5
T8 4 4 4
Average 4.5 4.3 3.8
Himself/herself 5 5 4
Expert 5 4 4
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3.3.5 Phase 5: After Workshop II

Feedback results were distributed to the teachers individually. VVideo records were also
given. They were asked to modify and finalized the last version of their products. They
uploaded their presentations on facebook and shared with the others until the beginning
of classes. They communicated each other during the implementation. Non face to face
interaction lasted at that time. 2013 curriculum 9" grade textbook approved by MoNE
has been published. We discussed and criticized before using this textbook. This helps
us to realize common issues before the implementation. This non-scheduled
networking continued until the beginning of the classes. As a same manner, | made
post classroom observations during the ISOP unit. Seven teachers’ practices were
noted to see the effect of the PD program on the teachers’ practices. Students were
interviewed in the observed classes. It took one class hour. The research sequence was
the same as in 2012. First observations were made. After the first unit physics exam,
students’ group interviews were conducted. At the end of the unit of teaching,
interviews were done with the teachers lasted about one hour. The teachers filled in
treatment verification form to ensure the PD treatment. | conducted semi-structured
interviews with the teachers on what teachers took from the PD program and how they
used this in the teaching of ISOP unit. In addition, they evaluated the PD program as

a whole and indicated their opinions about to what worked well or what didn’t.

Figure 3.4 presents the PD model framework which shows the pathway of the program.
As can be seen in this figure, PD program has four main components; analysis,
planning, implementation and evaluation. Table 3.16 displays how these components

are integrated in the PD program and summarizes the overall design.
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Table 3.16 PD model components and their integrations into the PD program

Components

Treatment

Analysis

Need assessment

Examine students’ and teachers’ needs concerns, problems
and wants (TSNOP, SGIP, documents)

Obtain necessary information (experiences, talents)

Context (OF)

Planning

The purpose and value of design to participants (common
topics, skill objectives, instructional environment, stategies)

Characteristics of the design (12 characteristics, my
framework

TFEOP

Implementation
Theoretical and
Practical Components
and Interactions

Implementation |

Face to face (Workshop 1)

Implementation 11

Non-face to face (networks)

Implementation 111

Face to face (Workshop I1)

Implementation IV
Non-face to face (networks)

Reflection

Evaluation

Outcomes (teacher practices; OF, SGIP, documents)

Revision (TVOF, PDEIP)
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CHAPTER 4

RESULTS

At the beginning of this chapter, the professional development (PD) program is
verified by giving the results of treatment verification. Following section presents
results related to teacher practices. Results are discussed in conjunction with the level
of teacher participation rate in the PD program. It elaborately gives the effect of the
PD program and teachers’ changes in four dimensions; content/skill/misconception,
teaching strategy, material/technology, and assessment. Then, results of students group
interviews and classroom documents are given. Finally, teachers’ opinions about the
strengths and weaknesses of the PD program are presented. Next, summary part

evaluates the overall results.

4.1 Treatment Verification

Evidence for the implementation of the PD program was assessed with two ways in
this study. Initially, the result of treatment verification opinion form is assessed by
seven teachers and me to see what extent characteristics of the PD program are applied
and whether they are applied or not (see Appendix N for the TVOF). This result is
givenin4.1.1. In addition to this, item 3 in the self-evaluation form (see Appendix AG
for self evaluation form about the sessions of Workshop ) given to the teachers after
the each Workshop | was used as verification of the PD treatment. According to item
3 “Aim of the session was achieved” was assessed with an average of 4.9 out of 5. The

teachers found that Workshop | sessions were made in accordance with the aims.

4.1.1 Results of Treatment Verification Opinion Form

“Was the PD program performed as planned in the beginning?”” The answer to this
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question supports the results of the study and gives clear evidence that the
implementation of the PD program was made as intended. Opinions of teachers, and
of researchers to the components of PD training, gain importance as observers. For
this purpose, a detailed form (Appendix N) about to what extent planned PD
characteristics were considered was developed. This form interrogates whether each
PD characteristic is in practice or not. This form was evaluated by me and participating
teachers. Common opinion of the seven teachers who participated in the study is that
all characteristics were reflected exactly into the PD program with face to face and non
face to face interactions. That is, 37 points (100%) were obtained from the form as a
result of seven teachers’ opinions. My treatment verification evaluation result
(Appendix AS) is given in detail. In the form “+ symbol means that the related
characteristic is integrated into the program”, “- symbol means that related
characteristic is not integrated into the program”. Each + symbol corresponds to 1
point, while — symbol corresponds to 0 point. Characteristics 5 and 27 in Appendix AS
were graded by considering each contribution of the three academicians participating
in the PD program. According to my evaluation, characteristic 24 (“communication
between teacher-teacher before Workshop I”’) was not performed in both face to face
and non face to face interactions. | had planned the followings according to this
characteristic while forming the PD model framework: The teachers are gathered
approximately one month before and they met each other. PD program is introduced
in this acquaintance meeting, and a sufficient period is provided so that teachers get
prepared beforehand for the subjects within the PD program. Besides, materials to be
used in the PD are given to them. Thus, teachers are acquainted with the program
content and materials before the PD program implementation and consult with each
other on these subjects. However, the teachers probably evaluated negotiations not in
the expected scope before Workshop | as a communication, and may have answered
this part positively and thought it was performed during the PD program. According
to my opinion, except from characteristic 24, the other PD characteristics were
performed similar to the teachers’ opinions. Figure 4.1 visually illustrates the treatment
verification result of my evaluation in detail. Given characteristics, it was obtained 34
out of 37 point (92%) in face to face interaction part, whereas 29 (78%) point was
attained for non face to face interaction. When these percentages are proportioned to

each other, the ratio is found as 1.2 (92/78). Common score (i.e. given score for
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common PD characteristics observed in both face to face and non face to face

interactions) was 27 (73%).

Common Non face to face
Face to face

*

7 (19%)

Figure 4.1 Treatment verification result of my evaluation

Consequently, The PD program included 32 out of 33 characteristics (except
characteristics 24). As aresult of 97 percent agreement between teachers and me, | can
say that applied PD is a PD that was planned before the PD program.

4.1.2 Level of Teachers’ Participation in the Professional Development Program

The extent to which the participating teachers to part in the PD program was calculated
and explained below. The impact of the program on teachers’ practices is presented on
the basis of participation rate. Then, the findings are discussed according to this

participation classification.

As it can be seen in Table 4.1, face to face interaction was made with two workshops
performed in different times in the PD program. Workshop | includes totally 20 hours
consisting of 5 sessions of 4 hours, and Workshop 1l includes totally 12 hours of
training consisting of 3 sessions of 4 hours. Distribution of 32 hours of face to face
training to content/skill/misconception, teaching strategy, material/technology and
assessment dimensions is given in Table 4.1. First digit in each dimension in the table
shows the time spent in Workshop | and the second digit shows the time spent in

Workshop I1. For example, Session 1 is just for content/skill/misconception dimension
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including 4 hours in Workshop I. Session 1 in Workshop Il has two hours for
content/skill/misconception dimension and one hour for teaching strategy dimension.

Table 4.1 Allocated time for each session in terms of four dimensions in face to face

interaction

Session Content/skill/ Teaching Material/ Assessment

misconception strategy technology (h)*
(h)* (h)* (h)*

Session 1 4+2 0+1 0+0 0+0

Session 2 1+1 3+1 0+1 0+1

Session 3 0+0 1+1 3+2 0+2

Session 4 3+0 0+0 1+0 0+0

Session 5 0+0 0+0 0+0 4+0

Total (h): 11 7 7 7

*Workshop | + Workshop 11

The teachers participated in trainings in different dimensions in face to face
workshops. Total participation time for each participant was given in Table 4.2. 32
hours of total workshop time (Workshop I + Workshop 11) were divided into four
dimensions: 11 hours for content/skill/misconception, 7 hours for teaching strategy, 7
hours for material/technology and 7 hours for assessment. Based on this, teacher TA
participated in 9 hours out of 11 (82%). Average participation rates to the face to face
trainings in each dimension vary between 77% and 80%.

Table 4.2 Participation time of teachers in session trainings with different dimensions

in face to face interaction and percentages according to the total training time of these

dimensions
Teacher Content/skill/ Teaching Material/ Assessment
misconception strategy technology time (%)
time (%) time (%) time (%)
TA 9 (82) 4 (57) 5(71) 5(71)
B 11 (100) 7 (100) 7 (100) 7 (100)
TC 8 (73) 4 (57) 4 (57) 4 (57)
TD 10 (91) 6 (86) 6 (86) 6 (86)
TE 8 (73) 6 (86) 5(71) 5(71)
TF 8 (73) 5 (71) 6 (86) 6 (86)
TG 7 (64) 6 (86) 6 (86) 5(71)
Total (h) 61 38 39 38
Average (h) 8.7 (79) 5.4 (77) 5.6 (80) 5.4 (77)
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Non face to face interaction time spent for each dimension is given in Table 4.3. Total

non face to face interaction (e.g., phone calls) time was calculated for each teacher. As

given an example, the total non face to face interaction time spent on

content/skill/misconception dimension is 157 minutes for Teacher TA. Non face to

face interaction takes attention as being 35 minutes in assessment dimension as

minimum for seven teachers in average and 160 minutes in content/skill/

misconception dimension as maximum level.

Table 4.3 Participation time of teachers in different dimensions in non face to face

interaction
Content/skill/ Teaching Material/ Assessment
misconception strategy technology (min.)
Teacher (min.) (min.) (min.)
TA 157 168 116 63
TB 148 142 87 22
TC 89 80 78 47
TD 182 173 94 46
TE 209 125 64 52
TF 200 168 56 7
TG 132 96 28 8
Average
(minute) 160 136 75 35

In Table 4.4 percentage rates of trainings in each dimension as face to face and non

face to face interactions are given. In session trainings, it is seen that face to face

interaction is performed at teaching strategy as at least twice more than non face to

face interaction and nine times more in the assessment dimension.
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Table 4.4 Distribution rates of face to face and non face to face interaction in the PD

program
Face to face Non face to face Rate
interaction* interaction**
(%) (%0)

Content/skill/misconception 77 23 3
Teaching strategy 71 29 2
Material/technology 82 18 4
Assessment 90 10 9

*= [av. time for face to face / (av. time for face to face + av. time for non face to face)] *100

**=Tav. time for non face to face / (av. time for face to face + av. time for non face to face)] *100
(For instance; Average time passed in face to face interaction for content/skill/misconception dimension
is 8.7x60=522 minutes. This time is 160 minutes for non face to face interaction. Therefore, when
calculating the percent of face to face interaction = [522/(522 + 160)]*100 formula was used and 77%

was found)

According to treatment verification results of my evaluation (Figure 4.1), the ratio of
face to face and non face to face interactions was 1.2. This rate was taken into account
to calculate weighted participation rate as presented in Table 4.5. To understand the
change of teacher practice in each dimension based on the participation time of teacher
in the PD program, weighted participation rate was calculated.
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Table 4.5 Teachers’ weighted participation rate in each dimension

Content  Teacher Face to Face Non face  Non Total
Dimension face to face to face face weighted
interaction % ™  interaction to  participation
(minute) (minute)  face rate
05 @

B 660 100 148 71 94

=35 TD 600 91 182 87 90

j ‘g TA 540 82 157 75 80

£ § TE 480 73 209 100 79

§ 3 TF 480 73 200 96 78

OE TC 480 73 89 43 66

TG 420 64 132 63 64

B 420 100 142 82 95

TD 360 86 173 100 90

23 TE 360 86 125 72 82

S TF 300 71 168 97 79

e 3 TG 360 86 96 55 77

TA 240 57 168 97 69

TC 240 57 80 46 54

B 420 100 87 75 96

- TD 360 86 94 81 85

= g TF 360 86 56 48 79

3 8 TA 300 71 116 100 76

S5 TG 360 86 28 24 75

- TE 300 71 64 55 69

TC 240 57 78 67 59

B 420 100 22 35 94

= TD 360 86 46 73 85

GE) TF 360 86 7 11 79

ﬁ TA 300 71 63 100 74

a TE 300 71 52 83 72

< TG 300 71 8 13 66

TC 240 57 47 75 59

() = (face to face interaction (min.) *100)/ interaction time (min.) in each dimension
@ = (non face to face interaction (min.) *100)/ max interaction (min.) in each
dimension

Total weighted interaction rate formulas:

Content/skill/misconception = (V) *3.6+® *1))/(3.6+1)

Teaching strategy= ((©) *2.4+® *1))/(2.4+1)

Material/technology= ((¥) *4.8+® *1))/(4.8+1)

Assessment= ((Y) *10.8+® *1))/(10.8+1)

119



For example, teacher's TB weighted participation rate in content/skill/misconception
dimension is calculated as follows: teacher TB participated 100% in 660 minutes of
face to face interaction lessons in Workshop | and Workshop 1. As there is no upper
limit in non face to face interaction, minute of teacher reaching to the highest limit was
accepted as maximum. According to this, percentage participation rate of teacher TB
gained approximately 71% ([148*100]/209) interaction on maximum 209 minutes in
this dimension in comparison with teacher TE. When calculating total weighted
participation rate, the formulas given on the bottom of Table 4.5 were used for each

dimension.

When we use the formula applied for content/skill/misconception dimension for
teacher TB:

Content/skill/misconception = (V) *3.6+® *1))/(3.6+1)

(for (1), and (2) = see the explanations given on the bottom of Table 4.5)

Content/skill/misconception = ((100 *3.6+71*1))/(3.6+1) = 94 is obtained.

3.6 coefficient in this formula is equal to multiplication of face to face interaction in
each dimension to non face to face interaction rate (see at Table 4.4) and face to face
interaction to non face to face interaction rate. This coefficient is calculated as 3 x 1.2

= 3.6 for content/skill/misconception dimension.

Besides, when face to face and non face to face rates of characteristics considered

while creating the PD model, we can see that this rate is 1.2 as indicated above.
For instance, if weighting was not made to the teacher TB, this rate would be 85.5%

[(100+71)/2]. However, in that case, weighted impact of face to face and non face to

face interaction to the PD program was not the same.
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4.2 Results in Teacher Practices

As seen in Table 4.2 average participation rates to the face to face trainings in each
dimension vary between 77% and 80%. In case that the participating teachers join
approximately 80% (cut off point) in weighted participation rates of the PD program,
it was accepted that the program would have impacted on them. In this acceptance,
weighted participation rate for each teacher group was classified as upper group for 80
and more and lower group for less than 80. Results of teachers meeting this condition
(see the teachers marked in grey in Table 4.5) are considered firstly and then all
teachers' results are given in each dimension when interpreting the effect of the PD

implementation on teachers’ practices.

4.2.1 Findings of SubQ1

Content dimension: To what extent are the common topics delivered?

Table 4.6 shows the effect of the PD program on participating teachers’ practices for
content dimension. TB, TD, TA, TE, TF are in upper, whereas TC and TG are in lower
group based on weighted participation rates of each teacher in the program. 15
common topics were analyzed. When evaluating the results in each table below,
changes have been taken into consideration in upper, lower teacher groups first, and
then for all teachers. The change in number of common topics before and after the PD
program points out the difference between 2012 and 2013 teachers’ practices. As
example, teacher TB completely delivered 7 common topics in 2012, and 15 common
topics in 2013.
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Table 4.6 Common topics delivered for each teacher classified according to weighted

participation

Common Completely Partially Wrongly More None The The
topics delivered delivered delivered delivered delivered common common
than aimed topics topics were
at the were associated
curriculum stated with daily
life
Teacher 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013
TB 7 15 5 0 3 0 3 0 0 0 4 14 5 7
TD 5 15 9 0 2 0 2 0 1 0 6 12 6 8
TA 6 12 9 2 2 1 3 0 0 0 7 13 5 9
TE 5 10 9 5 3 0 3 0 0 0 3 10 7 9
TF 3 10 8 4 5 2 2 0 2 0 0 13 3 7
Average 5.2 122 80 22 30 06 26 0.0 06 00 40 124 52 80
4
Difference 72 5.6 2.4 2.6 -0.6 8.4 2.8
TC 3 5 8 8 2 3 3 1 2 0 1 7 2 5
TG 2 5 7 10 3 0 2 0 3 0 0 9 4 5
Average 25 50 75 90 25 15 25 05 25 00 05 80 30 50
Difference 25 25 -1.0 -2.0 -2.5 7.5 2.0

Total average 44 10. 79 41 29 09 26 0.1 11 00 30 111 46 6.1

Difference 5.9 -3.8 -2.0 -2.5 -1.1 8.1 15

When considered for all teachers participating in the PD program, it is seen that the
number of common topics given for totally 15, the teachers increased to 10.3 from 4.4
in average (Table 4.6). This increase is to 12.4 from 5.2 for the upper group of teachers
whom we considered as approximately 80% and above participation rate in the PD
program. As can be seen from the table, the number of common topics reached is quite
close to 15. Some teachers (TB, TD) even reached to complete common topic number
after the PD program. Consistently, with the increase in completely delivered number
of common topics given, there is decrease in partially and wrongly delivered number
of common topics in the upper group teachers after the program. There is not any none
delivered common topic in both upper and lower group of the teachers after the PD
program. “The common topics were stated” and “The common topics were associated
with daily life” categories had the expected increase. “The common topics were stated”

category had nearly same high level of increase in upper and lower group of teachers.
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Skills dimension: To what extent are the skill objectives delivered?

2011 physics curriculum clearly indicates skill objectives under the four titles:
Physics-Technology-Society-Environment (PTSE), Information and Communication
Skills (ICS), Problem Solving Skills (PSS) and Attitudes and Values (AV). Curriculum
aims to develop not only content but also skills knowledge. In summary, the PTSE
considers the relationships among physics, technology, society and environment. The
ICS includes information, communication and computer skills. The PSS takes
consideration to solve a problem by using creative and critical thinking, scientific
process and higher order thinking skills. The AV involves in scientific attitudes and
values, self-development skills. Although 2013 curriculum emphasized using the skills
into the physics lessons, there is not clearly skill objectives matched with content
objectives. For this matter, | and participating teachers coded basic PTSE, ICS and
PSS skills with appropriate content objectives in the current curriculum together. The
AV skills were not included in this study. The results of the PTSE, ICS and PSS skill

objectives are elaborately given following.

In Table 4.7 the effect of the PD program is seen on participating teachers in terms of
delivering the PTSE skill objectives. For this dimension, TB, TD, TA, TE, TF are in
upper group; TC, and TG are in lower group of teachers. Ten PTSE skill objectives
were examined. For instance, the number of completely delivered PTSE skill
objectives is 4 for in 2012 and 10 is in 2013 year for Teacher TB.
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Table 4.7 PTSE skill objectives delivered for each teacher classified according to

weighted participation

Completely Partially Wrongly More None The The objectives
delivered delivered delivered delivered delivered objective were
than aimed statements associated
at the were stated  with daily life
curriculum
PTSE 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013
Teacher
B 4 10 1 0 0 0 0 0 5 0 0 0 0 1
TD 5 8 0 0 0 0 0 0 5 2 0 0 1 1
TA 2 8 2 0 0 0 0 0 6 2 0 0 0 0
TE 1 9 1 0 0 0 0 0 8 1 0 0 2 3
TF 5 8 9 0 0 0 0 0 5 2 0 1 0 1
Average 34 86 08 00 0.0 00 00 00 58 14 0.0 02 06 12
Difference 5, 0.8 0.0 0.0 4.4 0.2 0.6
TC 1 5 1 1 0 0 0 0 8 4 0 0 0 0
TG 1 5 1 2 0 0 0 0 8 3 0 0 2 1
Average 15 509 10 15 00 00 00 00 80 35 00 00 10 05
Difference 49 0.5 0.0 0.0 45 0.0 05
Total
average 27 76 09 04 0.0 00 00 00 64 20 0.0 01 07 10
Difference 4.9 -0.5 0.0 0.0 -4.4 0.1 0.3

When Table 4.7 is examined generally, there is a noticeable increase in complete
giving rated of the PTSE skill objectives both in upper and lower level group teachers.
However, when the number of PTSE skill which must be given completely as 10 is
considered, half of the complete number was reached in lower group teachers. 27% of
the PTSE skill objectives were completely delivered prior to the PD program, while
76% of them have been given after the PD program. “The objective statements were
stated” and “The objectives were associated with daily life” categories had not a

meaningful increase for the PTSE skill objectives.

Table 4.8 presents the effects of the PD program on delivering the ICS skill objectives.
For this dimension upper group teachers were TB, TD, TA, TE, TF, while lower group
teachers were TC, and TG. Five ICS skill objectives were examined. For example
teacher TB did not use any ICS skill objectives in 2012; on the other hand, she used
all of them in her classroom teaching after the PD program.
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Table 4.8 displays the change in ICS skill reached to 3.2 of totally 5 skills in teachers
group having high participation. The point is that the ICS skills were not completely
delivered before the PD program. This picture has changed after participating to the
PD program. 64% of the ICS skills were fully given as a result of the PD program. In
upper group teachers, the average of none delivered ICS skill objectives number
decreases from 5.0 to 1.6 after the program. There is no a noticeable increase in other

categories.

Table 4.8 ICS skill objectives delivered for each teacher classified according to

weighted participation

Completely Partially Wrongly More None The The
delivered delivered delivered delivered delivered objective objectives
than aimed statements were
at the were stated  associated
curriculum with daily
life
ICS 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013
Teacher
B 0 5 0 0 0 0 0 0 5 0 0 0 0 0
TD 0 4 0 0 0 0 0 0 5 1 0 0 0 0
TA 0 4 0 0 0 0 0 0 5 1 0 0 0 0
TE 0 2 0 0 0 0 0 0 5 3 0 0 0 0
TF 0 1 0 1 0 0 0 0 5 3 0 0 0 0
Average 00 32 00 02 00 00 00 00O 50 16 00 00 00 0.0
Difference 3.2 0.2 0.0 0.0 3.4 0.0 0.0
TC 0 0 0 0 0 0 0 0 5 5 0 0 0 0
TG 0 0 0 0 0 0 0 0 5 5 0 0 0 0
Average 00 00 00 00 OO 0O 00 00O 50 50 00 00 00 00
Difference 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 00 23 00 01 00 OO0 00O 0O 55 26 00 00 00 00
average
Difference 23 0.1 0.0 0.0 2.9 0.0 0.0

The PSS skill objectives delivered for each teacher are presented in Table 4.9. There
are eight PSS skill objectives considering before and after the PD program. Only 4.6
of 8 PSS skills were given by the upper group of teachers as shown in Table 4.9. The
number of PSS skill objectives in upper group of teachers decreased to 2.8 in average
while this average decreased to 1 in lower group of teachers in none delivered category.

There is not any noticeable change in other categories.
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Table 4.9 PSS skill objectives delivered for each teacher classified according to

weighted participation

Completely Partially Wrongly More None The The
delivered delivered delivered delivered delivered objective objectives
than aimed statements were
at the were stated  associated
curriculum with daily
life
PSS 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013
Teacher
B 4 8 0 0 0 0 0 0 4 0 0 0 0 0
TD 3 3 3 3 0 0 0 0 2 2 0 0 0 0
TA 0 4 0 0 0 0 0 0 8 4 0 0 0 0
TE 0 6 2 0 0 0 0 0 6 2 0 0 0 0
TF 0 2 2 2 0 0 0 0 6 4 0 0 0 0
Average 14 46 14 10 00 00 00 00 52 24 00 00 00 0.0
Difference 87 0.4 0.0 0.0 2.8 0.0 0.0
TC 0 2 1 0 0 0 0 0 7 7 0 0 0 0
TG 0 0 0 1 0 0 0 0 8 6 0 0 0 0
Average 00 10 05 05 00 00 0O 00O 75 65 00 00 0.0 0.0
Difference 1.0 0.0 0.0 0.0 1.0 0.0 0.0
Total 10 36 11 09 00 00O 00 00O 59 36 00 00 00 OO0
average
Difference

2.6 -0.2 0.0 0.0 -2.3 0.0 0.0

When assessed generally, it can be said that the effect of the PD program is more in
group of teachers who have weighted participation rate in the PD program is
approximately 80% or above. The highest increase was obtained when common topics
were presented completely. It takes attention to the decreases in number of giving
wrong and/or none delivered common topics in this category. In addition to these, daily
life emphasis and statement of common topics increased as expected. The change trend
in common topics is more than skill objectives, however, some positive changes in the

desired direction are observed in terms of skill objectives.

Change in both common topics and skill objectives until this part was expressed
numerically. However, another important issue is to see what kind of changes occurred
on the basis of common topics. In this context, the changes occuring in each common

topic are given for each teacher in Table 4.10.
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Table 4.10 Assessment of changes in each common topic based on teachers

Note: Completely delivered common topic is marked with + symbol

Empty boxes show common topic which are not given

Grey colored boxes show remarkable parts

Completely
01 02 03 04 05 06 o7 08 09 010 011 012

delivered
Teacher 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013
B + + + + + + + + + + + + + + + + + +
TD + + + + + + + + + + + + + +
TA + + + + + + + + + + + + + +
TE + + + + + + + + + + +
TF + + + + + + + + + +
TC + + + + +
TG + + + + +
Total 7 7 1 6 5 7 1 5 1 5 1 5 3 5 0 3 0 2 3 4 1 2 0 3
Difference 0 5 2 4 4 4 2 3 2 1 1 3

Completely

. 013 014 015

delivered

Teacher 2012 2013 2012 2013 2012 2013

B + + + +

TD + + + + +

TA + + + +

TE + + + +

TF + + +

TC + + +

TG + + +

Total 1 6 1 5 6 7

Difference 5 4 1




When the table is generally assessed, O1, O3 and O15 common topics were completely
delivered by most of the teachers in 2012. Same objectives were given by all teachers
completely in 2013. 08, 09 and O12 common topics were not given by any teachers
in 2012 and they were given a little more in 2013. As O8 and O9 common topics
contained misconceptions and the issues to be considered, these parts increased but no
more changes were seen in the expected level. O12 common topic includes
measurement of some basic quantities and unit system in physics. Some students also

stated O12 as difficult topic in the group interviews in both terms.
Figure 4.2 presents the changes in total number of 15 common topics which are

completely delivered by each teacher before and after the PD program. According to

the figure, all teachers show positive changes after the PD program.

1> 14
12
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-
6 6
5 5 5
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O N WsE O~ 0

Figure 4.2 Increase in the 15 common topics according to each teacher

The common topics other than 08, 09, O11 and 012 and partially O10 (grey colored
boxes in Table 4.10) were delivered completely by a quite few teachers in 2012 and
this number slightly increased in 2013. When we make a more detailed analysis for
the common topics delivered completely by a few number of the teachers, it is seen
that the aforementioned common topics are coded as partially delivered section in
observation forms for the other teachers. It can be said there is a little development on
these common topics after the PD program. As illustrated in Table 4.11, total number
of teachers who partially delivered objectives of O8, 09, 011, O12 decreased by years,
and remained the same as 010 (Table 4.11).
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Table 4.11 Partially delivered common topics for each teacher

Partially o8 09 010 011 012
delivered
Teacher ~ 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013
TB +
D + + i+ + +
TA + + + + + + +
TE + + + + + +
TF + + + + + + +
TC + + + + + +
TG + + + + + + + + +
Total 5 4 5 3 3 3 6 5 4 3

When we consider the numbers of partially delivered common topics with completely
delivered common topics, it is seen that there is positive change in delivery of
aforementioned common topics after the PD program. However, in all cases the
scientific methods, hypothesis, theory, law and modelling concepts causes still trouble

for the teachers.

When we consider the wrongly delivered common topics in the same way as can be
seen in Table 4.12, the first common parts taking our attention are O8 and O9. Error
in O8 decreased by 2013 and the same teacher (TC) continued to deliver O9 wrongly.
Common topics of O4 and 014, which were given more incorrectly by the teachers

before the PD program, have been delivered almost completely after the PD program.
In inter-class observations of the teachers, 02 and O13 common topics were given just

by one teacher in 2012 however; it is a noticeable event that it has begun to be given

by six teachers in 2013.
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Table 4.12 Wrongly delivered common topics for each teacher

Wrongly 04 06 o7 08 09 010 011 012 014
delivered

Teacher 1/2|1)]2 1|21 |2|1 |2 |12 |1]|2]|]1]|2]|]1]2
B - - -

TD - -
TA - - -
TE - - -
TF - - - - - - -
TC - I -
TG - - -
Total 3 1|1 411143 |1 1 2 4|1
(1:2012 term; 2:2013term)

Misconceptions and cautions dimension: To what extent are the misconceptions and

cautions emphasized?

Misconceptions and cautions in the unit are summarized in Table 4.13.

Table 4.13 Misconceptions and cautions in the unit

No Misconceptions /cautions
05 4.1? Physics and technology are the same thing.

o7 2.2! It is emphasized that qualitative and quantitative observations are not the
opposite of each other, which can be used both at the same time.

08 2.7? A single scientific method is used in all scientific investigations
a.

b. ? When theories are validated, it becomes law.

c. I When physics principles, laws and theories are discovered, the influence of
people's imagination and creativity should not be overlooked.

d. I' It is emphasized the theory can't become law or vice versa

09 I It is emphasized differences between hypothesis, theory and law.

011  3.1? Models exactly represent reality.
Note: ?: misconception, !: caution

How participating teachers paid attention to these misconceptions and cautions in their
lessons are assessed in four categories: completely emphasized, partially emphasized,
wrongly emphasized, and not emphasized.
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Notation Misconceptions/cautions
+ Completely emphasized

. Partially emphasized

X Wrongly emphasized
- Not emphasized

In Table 4.14, participating teachers’ consideration of each misconception/caution after
and before the PD program is given. When considered generally, it is seen that
misconception and caution were cared more in 2013. In observations made before the
PD program, only one teacher (TG) considered O8a misconception whereas after the
PD program, all teachers met this expectation. The change of this misconception,
which is known to be strong and commonly faced in the literature, is noticeable. In the
same way, O8c “When physics principles, laws and theories are discovered, the
influence of people's imagination and creativity should not be overlooked” caution had
quite big changes. Misconception “Physics and technology are the same thing” in O5

had the least change.
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Table 4.14 Teachers' consideration of each misconception/caution before and after the PD program

Teacher TA B TC TD TE TF TG

2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013

05 - - - n - - - - - - - - - -

o7 . + + + - - + + - + + + + +
08 X + - + - + . + - + - + + +
a.

X + + + X X + + - + + +
b.

- - + - + - + - + - + - +
C.

X X + X X + - +
d.
09 X X X + X X X + - X X . - -

O11 . + - + - - - + - - - - - -




Table 4.14 (continued)

2013

2012

Teacher

B
©
o

05
o7
09

011
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Table 4.15 Teachers' consideration of each misconception/caution based on four categories

Teacher TA B TC TD TE TF TG

Misconceptions/cautions 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013

Completely emphasized 0 4 2 8 0 2 2 7 0 4 2 5 2 3
Partially emphasized 2 2 0 0 0 0 2 0 0 1 1 1 2 2
Wrongly emphasized 4 1 2 0 3 3 1 0 0 1 1 0 0 0
Not emphasized 2 1 4 0 5 3 3 1 8 2 4 2 4 3
Teacher Total average Difference

Misconceptions/cautions 2012 2013

Completely emphasized 1.0 4.1 3.1

Partially emphasized 0.9 0.8 -0.1

Wrongly emphasized 1.4 0.6 -0.8

Not emphasized 3.8 15 -1.8




The situation which takes attention the most in Table 4.15 is that almost half of (4.1 in
average) totally eight misconceptions/cautions were completely emphasized by the
teachers after the PD program. Although this change is about four times more than the

situation at the beginning, it is a small amount after the PD program.

Change in average of teachers participating to the PD program approximately 80% and
more was to 5.6 from 1.2 and this change was to 2.5 from 1 for three teachers in the
lower group (Table 4.16). Teachers participating to the PD program effectively
considered 6 of 8 misconceptions/cautions after the PD program.
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Table 4.16 Teachers’ (classified according to participation rate to the PD program) consideration of each misconception/caution and their

changes
o [in) ) < L L % O O] %
E = F - = = s - =t S
2 < <
Misconceptions/cautions Y
N o (q\] (90 (q\] o N (90 (q\] o N (90 5 N o N ™ N o §
— — — — — — — — — — — — husl — — — — — — e
o o o o o o o o o o o o [} o o o o o o @
.5 [a)
Completely emphasized 2 8 2 7 0 4 0 4 2 5 12 56 44 0 2 2 3 10 25 1.5
Partially emphasized 0 0 2 0 2 2 0 1 1 1 10 08 (=02 0 O 2 2 10 10 0
Wrongly emphasized 2 0 1 0 4 1 0 1 1 0 16 04 [-22 3 3 0 0 15 15 0
Not emphasized 4 0 3 1 2 1 8 2 4 2 42 12 30 5 3 4 3 45 30 -15
Total
average

Misconceptions/cautions

2012 2013 Difference

Completely emphasized 1.1 47 3.6
Partially emphasized 1 0.9 -0.1
Wrongly emphasized 16 0.7 -0.9
Not emphasized 43 17 2.6




4.2.2 Findings of SubQ?2

When Table 4.5 in the level of teachers' participation section is considered, it is seen
that the teachers other than TA and TC are above the weighted participation limit in
this dimension. The effect of the PD program on teachers’ practices in terms of the
use of teaching strategy is given the following.

Teaching strategy dimension: How are the common topics delivered?

Table 4.17 shows teaching strategy usage in terms of frequency and quality before and
after the PD program. The use of teaching strategies is evaluated as R and NR in
different columns according to teachers' status on participating students to lessons (R-

requiring student participation; NR-not requiring student participation).

When Table 4.17 is evaluated generally, it is seen that there is obvious increase in the
use of teaching strategy in both groups after the PD program. This increase is observed
when teachers use requiring student participation strategies. The quality in the use of
teaching strategy also increases with the increase in teaching strategy use. In teaching
strategies which do not require student’s participation to the lesson (NR), the number
of uses remained almost stable in upper group teachers or decreased slightly in lower
group teachers. Before the PD program, the quality of requiring student participation
strategies is 77.0 points for upper group and 54.0 points for lower group teachers in
average. These points increase in 92.5 for upper group and 87.2 for lower group of
teachers after the PD program. The increases in the qualities of the use of requiring
student participation strategies are 15.5 points in upper group, while 33.2 points in

lower group teachers between the two years.
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Table 4.17 The frequency of the use of teaching strategies and their qualities
according to years

Number of times used Quality

Teacher 2012 2013 2012 2013 2012 2013 2012 2013

R R NR NR R R NR NR
B 15 49 10 11 799 96.9 87.5 97.2
TD 20 43 14 16 922 975 81.4 89.0
TE 15 34 10 13 70.2 90.8 64.6 83.9
TF 7 33 11 10 824 89.6 66.0 76.9
TG 7 30 11 9 60.1 87.6 50.0 75.7
Average: 12.8 37.8 11.2 11.8 77.0 925 69.9 84.5
Difference: 25.0 0.6 155
TA 13 24 18 13 829 965 78.4 82.5
TC 2 10 14 11 25,0 778 46.9 57.9
Average: 7.5 17 16 12 540 87.2 62.7 70.2
Difference: 9.5 -4.0 33.2 7.6
Total 11.3 31.9 12.6 11.9 704 91.0 67.8 80.4
average:
Difference: 20.6 -0.7 20.6 12.6

R-requiring student participation
NR-not requiring student participation

However, even in these teaching strategies, quality usage increased after the PD
program. As a consequence of the PD program, the number of requiring student
participation strategies increases to 31.9 from 11.3 in total. Their qualities are up to
91.0 from 70.4. The usage of not requiring student participation strategies decreases
from 12.6 to 11.9 after the PD program. On the other hand, their qualities increase 80.4
in 2013 from 67.8 in 2012 for the seven teachers.

When the average numbers in Table 4.18 are determined, the number of use of
aforementioned teaching strategy by teachers is shown in the first part. In the second
part, it is shown in how many different common parts it was used in average. Thus,
the numbers in these two parts are different for some teaching strategies. The cells
with no change in number are colored in grey. The following teaching strategies were

used more than one in a common topic:
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Questioning: number of questions

By using history of science: number of examples

Repeating the content: number of repeats

Repeating by solving question: number of question solving with purpose of
repeat

Investigation+reading: number of assignment and reading

Storytelling: number of stories

By letting students do presentation with poster or PowerPoint: number of
presentation or poster

Group working: number of activities made with group

Demonstration (from MoNE): number of demonstration
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Table 4.18 The average numbers of teaching strategies, their qualities, and their distribution according to 15 common topics

Number of times used (How many times
was this teaching strategy used in 15
common topics) - Average number of use

In how many different common topics was it
used (in how many of 15 common topics was this
teaching strategy used (max 15)

How are the common parts delivered 2012R | 2013R | 2012NR | 2013NR | 2012R 2013R | 2012NR 2013NR
Questioning 4.9 13.6 2.6 0.0 4.4 9.7 2.6 0.0
Lecturing 0.0 0.0 5.9 3.4 0.0 0.0 5.9 3.4
From known to unknown 0.1 1.3 0.4 0.0 0.1 1.3 0.4 0.0
By using history of science 0.0 0.3 0.6 4.0 0.0 0.3 0.6 2.7
Analogy/metaphor 0.0 0.0 0.3 1.0 0.0 0.0 0.3 1.0
Repeating the content 0.3 2.0 2.0 2.4 0.3 19 19 2.3
Repeating by solving question 1.9 1.4 0.0 0.0 1.9 1.3 0.0 0.0
Investigation+reading 1.1 2.1 0.0 0.0 1.0 1.6 0.0 0.0
Storytelling 0.4 0.0 0.6 0.4 0.4 0.0 0.4 0.4
By letting students do presentation with poster 0.0 15 0.0 0.0 0.1 13 0.0 0.0
or powerpoint

By using worksheet 0.3 1.0 0.0 0.3 0.3 1.0 0.0 0.3
Group working 0.6 2.9 0.0 0.0 0.6 2.6 0.0 0.0
Demonstration (from MoNE) 0.4 0.3 0.3 0.3 0.4 0.1 0.3 0.3
By solving puzzle 0.0 0.7 0.0 0.0 0.0 0.7 0.0 0.0
Role playing 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0
Game 0.0 0.4 0.0 0.0 0.0 0.4 0.0 0.0
By doing project 0.0 0.3 0.0 0.0 0.0 0.3 0.0 0.0
By letting students reading text 0.0 0.4 0.0 0.0 0.0 0.4 0.0 0.0
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Table 4.18 (continued)

Quality
How are the common parts 2012R | 2013R | 2012NR |2012NR
delivered
Questioning 83.1 92.9 63.6 -
Lecturing - - 61.0 75.6
From known to unknown 91.7 93.5 76.4 -
By using history of science - 95.8 87.5 83.5
Analogy/metaphor - - 43.8 69.0
Repeating the content 90.6 94.2 81.5 86.8
Repeating by solving question 76.0 78.2 - -
Investigation+reading 63.3 87.2 - -
Storytelling 80.5 - 70.8 82.3
By letting students do
presentation with poster or - 90.2 - -
powerpoint
By using worksheet 100.0 | 100.0 - 85.6
Group working 92.7 98.6 - -
Demonstration (from MoNE) 56.3 100.0 89.6 91.7
By solving puzzle - 100.0 - -
Role playing - 75.0 - -
Game - 94.4 - -
By doing project - 100.0 - -
By letting students reading text - 100.0 - -




4.2.3 Findings of SubQ3

When level of teachers’ participation in the PD program in Table 4.5 is considered, it
is seen that teachers named TB, TD and TF are above the participation criteria in this
dimension. The effect of the PD program on teachers’ practices in terms of the use of

material/technology is presented as the following.

Material/technology dimension: What and how frequently and effectively instructional

materials/technologies are used?

Each teacher group both under and above the weighted participation rate have
increased in the number of material usage approximately three times after the PD
program. The quality of use has also increased with this increase. In total average, 7.9
number of times material/technology was used with the quality of 63.7 by the teachers
before the PD program. The change is 24.1 in number with quality of 86.4 after the
PD program (Table 4.19).

Table 4.19 The number of material use of each teacher and their qualities

Number of Quality

times used
Teacher 2012 2013 2012 2013
TB 14 55 87.8 99.3
TD 10 31 68.6 85.1
TF 10 21 70.1 84.6
Average: 11.3 35.7 75.5 89.7
Difference: 24.4 14.2
TA 9 18 81.9 94
TG 5 21 52.7 86.3
TE 3 14 51.4 81.7
TC 4 9 33.3 74
Average: 5.3 15.5 54.8 84.0
Difference: 10.2 29.2
Total average: 7.9 24.1 63.7 86.4
Difference 16.2 22.7
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Before the PD program, the quality of material use is 75.5 points for upper group and
54.8 points for lower group teachers in average. These points increase in 89.7 for upper
group and 84.0 for lower group of teachers after the PD program. The increases in the
qualities of the use of material/technology are 14.2 points in upper group, while 29.2

points in lower group teachers between the two years.

Average number of materials used after and before the PD program by the teachers
participated to the study is summarized in Table 4.20. It can be said that the most used
materials after the PD program are video (used in the PD program), board and lab
equipment. These materials have been used in different common topics in a more

qualified way.

Table 4.20 The average numbers of materials/technologies, their qualities, and their
distribution according to 15 common topics

Number of  Number of different Quality
times used common topics
Material/ 2012 2013 2012 2013 2012 2013
technology
Video (used in PD 0.7 2.6 0.7 2.4 87.5 90.2
training)
Simulation 0.0 0.4 0.0 0.4 - 100.0
Book 1.1 2.4 0.9 2.4 61.3 83.6
Board 1.1 3.7 1.1 3.7 70.8 90.2
Worksheet 0.3 1.0 0.3 1.0 91.7 94.4
Lab Equipment 1.1 3.4 1.1 2.7 74.1 93.6
Poster 0.3 2.1 0.3 1.6 81.3 90.9
PowerPoint slide 0.0 1.3 0.0 1.1 - 95.4

When the average numbers in Table 4.20 are calculated, the number of use of
aforementioned material by the teachers is shown in the first part. In the second part,
it is shown in how many common topics it was used in average. Thus, the numbers in

these two parts are different for some materials/technologies (colored cells with grey).
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Both MoNE lesson book and the other source books have begun to be used in a more

qualified way and in more common topics both in and out of the class (see Table 4.21).

Table 4.21 The number of use of books, their quality usage, and their distribution

according to 15 common topics

Number of  Number of different Quality

times used common topics
Book 2012 2013 2012 2013 2012 2013
Sourcebook (inclass) 1.4 1.7 14 1.7 60.0 91.3
Sourcebook (outclass) 0.0 11 0.0 1.1 - 74.0
Book (MoNE-inclass) 2.7 5.0 2.1 4.9 57.1 936
Book (MoNE-outclass) 0.1 1.7 0.1 1.7 66.7 755

4.2.4 Findings of SubQ4

When Table 4.5 is considered, it is seen that teachers named TB, TD and TF are above
the participation criteria. In this part, the observations in assessment dimension were
evaluated separately in common topics and skill objectives. In addition, assessments

were also grouped whether they were made in written exam or not.

Assessment dimension: What, for what purposes, how frequently, and effectively

assessment techniques are used?

a) Common topics

i) Formative, summative, diagnostic and placement assessment in lessons (except

written exam)

Number of formative assessment use especially by teachers who participated in upper
level and the serious increase in quality of use of them are noticeable. According to
observation data, when the tools were used for the purpose of formative assessment by
the seven teachers, mostly solving question was observed. As shown in Table 4.22,
formative assessment use was 2.1 in average, in 2012 and this number increased to 5.3

in 2013. The quality was increased to 78.9 from 58.0.
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Table 4.22 The number of formative assessment used by the teachers in common topics
and their quality usage

Number of times used Quality
Formative assessment 2012 2013 2012 2013
Teacher
TB 3 11 66.7 934
TD 4 10 57.6 86.1
TF 0 3 - 93.9
Average: 2.3 8.0 62.1 91.1
Difference: 5.7 29
TA 2 2 87.0 65.0
TE 2 2 24.2 93.9
TG 0 4 - 65.2
TC 4 5 54.5 54.5
Average: 2.0 3.3 55.3 69.7
Difference: 1.3 14.4
Total average: 2.1 5.3 58.0 78.9
Difference 3.2 20.9

When Table 4.23 is considered generally, it can be said that the use of summative
assessment has increased after the PD program. However, there is no change in
summative assessment use except for some teachers. It was seen that summative

assessment was used by the teachers mostly when giving assignment (investigation).
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Table 4.23 The number of summative assessment used by the teachers and their

quality usage

Number of  Number of different Quality
times used common topics
Summative assessment 2012 2013 2012 2013 2012 2013
Teacher
B 0 1 0 1 - 75.8
D 0 0 0 0 - -
TF 0 4 0 4 - 96.3
Average: 00 17 0.0 1.7 - 86.0
Difference: 1.7 1.7 86.0
TA 1 1 1 1 758  80.0
TE 6 7 4 3 42.2 66.7
TG 1 6 1 6 30,0 80.6
TC 0 0 0 0 - -
Average: 20 35 1.5 25 493 757
Difference: 15 1 26.4
Total average: 1.1 27 0.9 2.1 - 79.9
Difference 1.6 1.2 79.9

According to observation results, diagnostic assessment was not used by any teachers
in assessment in the year 2012, while it was used by only one teacher (TB) in the
year 2013. The quality of implementation is quite successful (100 quality scores).

This teacher is the teacher who participated in the PD program most.

In Table 4.24, it is seen that any placement test was not used by the teachers before
the PD program; however it has begun to be used successfully by especially upper
group teachers after the PD program.
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Table 4.24 The number of placement tests used by the teachers and their quality

usage
2012 2013

Placement Type  Quality Type Quality
assessment
Teacher
B - - Multiple 100

Intelligence
D) B - Learning Style 33.3
TE - Learning Style 100
Average: 778
TA - - - -
TE _ - Multiple

Intelligence 33.3
TG - Learning Style 33.3
TC - B ) ~
Average: 333
Total average: 60.0

i) Common topics in written exam

As well as the inter-class applications, written exams applied at the end of lessons or
units with summative purpose were analyzed by collecting in both terms. In exams
made in 2012, summative exams covering averagely 7.7 common parts was prepared
as seen in Table 4.25. However, in 2013 this number was increased to 8.9. The main
reason of this may be that the teachers had to prepare common exam in their schools
with other physics teachers in 2013. Because, even decreases were observed in
teachers prepared common exam compared to the year 2012 (TF, TA, TG). However,
serious increases were observed in TB, TD, TE, and TC who prepared the exams alone
in common exams. Therefore, the special situations mentioned above must be

considered when interpreting Table 4.25.
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Table 4.25 The number of common topics considered by the teachers when preparing

written exam (summative) and their quality usage

2012 2013
Written Number of Quality Number of Quality
exam common topics (100 common topics (100
(summative) covered in the points) covered in the points)
Teacher exam (#15) exam (#15)
B 10 55.6 14 100.0
TD 7 77.8 10 72.2
TF 15 80.6 7 77.8
Average: 10.7 71.3 10.3 83.3
TA 12 97.2 7 80.6
TE 2 55.6 7 75.0
TG 6 77.8 5 55.6
TC 2 55.6 12 97.2
Average: 5.5 71.5 7.8 77.1
Total 7.7 71.4 8.9 80.2

average:

b) Skill objectives

In this part, the result of analysis made for determining how the skills are considered

in assessment tools used in lessons and exams is given.

i) Formative and summative assessment in lessons (except written exam)

The most noticeable change in formative assessments is seen in the PTSE skill
objective (Table 4.26). Especially in upper participation group of teachers, there is a
noticeable increase in the PTSE skill numbers by using formative assessment and the
quality of use of these.

No change to be averaged was determined in the ICS skill objectives. For this,
assessment on the basis of person will be the most appropriate way. In this context,
teachers TB and TF did not consider this ICS skill objectives in formative assessment
in 2012, however, in 2013 TB used it 5 times more often with quality of 87.9 and TF
used it once with quality of 93.3.
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Table 4.26 The number of formative assessment used by the teachers in the PTSE

skill objectives and their quality usage

Number of  Number of different Quality
times used objectives
Formative assessment PTSE
Teacher 2012 2013 2012 2013 2012 2013
TB 0 10 0 6 - 87.9
TD 4 7 3 3 57.6 73.6
TF 0 4 0 2 - 87.9
Average: 1.3 7.0 1.0 3.7 57.6 83.1
Difference: 5.7 2.7 25.5
TA 0 1 0 1 - 70.0
TE 0 1 0 1 - 87.9
TG 0 2 0 2 - 66.7
TC 1 4 1 2 54.5 54.5
Average: 0.3 2.0 0.3 15 54.5 69.8
Difference: 1.7 1.2 15.3
Total average: 0.7 4.1 0.6 24 56.0 75.5
Difference 3.4 1.8 195

When we consider average results of these seven teachers, it is seen that they preferred
formative assessment in the PTSE objectives and mostly in solving question. This
method was used 0.7 times in average in 2012 and this number increased to 4 in 2013

while the quality was increased to 74.1 from 56.0.

In the PSS skill objective, the change in upper group of teachers is noticeable (Table
4.27).
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Table 4.27 The number of formative assessment used by the teachers in the PSS skill
objectives and their quality usage

Number of  Number of different Quality
times used objectives
Formative PSS
assessment
Teacher 2012 2013 2012 2013 2012 2013
B 2 7 1 4 66.7 909
D 0 4 0 3 - 74.2
TF 0 2 0 1 - 87.9
Average: 0.7 43 0.3 2.7 66.7 84.3
Difference: 3.6 2.4 17.6
TA 0 0 0 0 - -
TE 0 0 0 0 - -
TG 0 0 0 0 - -
TC 0 1 0 1 - 54,5
Average: 0 0.3 0.0 0.3 - 54.5
Difference: 0.3 0.3 54.5
Total average: 0.3 2.0 0.1 1.3 66.7 76.9
Difference 1.7 1.2 10.2

When generally considered, it can be said that the participants individually considered
the PTSE skills in summative assessments (Table 4.28). Teachers TF, TA, TEand TG
have begun using it by 2013 school year. The PTSE skills were measured by giving

performance (80 quality score) and investigation (95 quality score) assignments.
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Table 4.28 The number of summative assessment used for the PTSE skill objectives

by the teachers and their quality usage

Summative Number of Number of Quality
assessment times used different

objectives

PTSE

Teacher 2012 2013 2012 2013 2012 2013
B 0 0 1 0 - -
™D 0 0 0 0 - -
TF 0 4 0 2 - 95.0
Average: 0.0 1.3 0.3 0.7 - 95.0
Difference: 1.3 0.4 95.0
TA 0 1 0 1 - 80.0
TE 0 3 0 1 - 80.0
TG 0 2 0 2 - 90.0
TC 0 0 0 0 - -
Average: 0 15 0 1 - 83.3
Difference: 15 1.0 83.3
Total average: 0.0 1.4 0.1 0.9 - 86.3
Difference 1.4 0.8 86.3

Based on observation data, it was determined that the teachers did not consider the ICS

skill objectives in summative assessment tools both before and after the PD program.

In the PSS skill objective, teacher TE used this skill objective in summative assessment
once in assignment (investigation) with 33.3 quality score in 2012 and she used it twice
in performance assignment with 80.0 quality score in 2013. The PSS was used in

solving question as formative assessment in 2013.
i) Skill objectives in written exam
In Table 4.29, it can be said that only PTSE skill objective considering levels of

especially upper participation group of teachers increased in written exams. There is

no generally noticeable increase in average numbers except some individual changes

151



in consideration of other skill objectives in written exams. Only TB used 2 of 8 skills
of the PSS in written exam and this number increased to 4 after the PD program.

Table 4.29 The number of skill objectives considered by the teachers when preparing

written exam (summative) before and after the PD program

Written PTSE/10 ICS/5 PSS/8
exam

Teacher 2012 2013 2012 2013 2012 2013
B 0 7 0 1 2 4
TD 1 4 0 0 0 0
TF 2 1 0 0 0 0
Average: 1 4 0 0.3 0.7 1.3
Difference: 3 0.3 -0.6

TA 0 7 0 0 0 0
TE 1 1 1 0 0 0
TG 1 0 0 0 0 0
TC 0 1 0 0 0 1
Average: 0.5 2.3 0.3 0.0 0.0 0.3
Difference: 1.8 -0.3 0.3

Total 0.7 3 0.1 0.1 0.3 0.7
average:

Difference 2.3 0 0.4

4.3 Results of Student Group Interviews

While the studies made within this thesis continue, the physics curriculum was updated
in 2013 just before the PD program. Therefore, some of the objectives have changed
their locations, some of them have been removed or new objectives have been added.
The skill objectives were cross-coded to the objectives in 2007 program while in 2013,
the necessity to use skill objectives frequently was emphasized and the application was
left to teacher without encoding to the objectives clearly. However, the common
objectives in both curriculum units were determined for identifying the efficiency of

the PD program and totally 15 common topics were determined.
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The comparisons to be made after and before the PD program will be made based on
these common topics. The PD program was developed according to the new
curriculum subjects for provision of actuality and increasing familiarity of teachers to

the new curriculum.

The student interview form including semi-structured questions is consistent of two
sections. The first section consists of four dimensions. These dimensions are the PD
program content dimensions which were created as result of the conclusions obtained
from the TSNOP survey made to the teachers and requested to be within the content
of program to be made. They are as follows:

the content/skill/misconception in 91" class NOP unit
Teaching strategy
Material/technology

A wnp e

Assessment

In the second section, there are general questions out of four dimensions mentioned
above and thought to make contribution to the determination of the PD program to be
made. With the questions to be asked, it is targeted to make students determine what
is made and how often, what is needed, the problems and possible solutions for these
problems by making observation on teachers. The interviews were made in one lesson
hour collectively with one class of the teacher as a group interview. In Table 4.30
shows the percentage of students who thought they were unable to learn based on

common topics in the group interviews.
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Table 4.30 Percentage of students who thought they were unable to learn based on common topics in the group interviews

o1 02 03 oY o5 06 o7 08 09 010

:Jc-) [q\] (90) N (90) N (90) [q\] (90) [q\] (9p) [q\] o N (90) N (90) N (90) N (90)
O — — — — — — — — — — — — — — — — — — — —
5o o o o o o o o o o o o o o o o o o o o o
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TB 59 16 11 17 37 0 26 0 ©0 12 0 0 0 0 33 0
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SO TE 3 0 x 0 17 0 26 0 0 12 0 0 0 o0 13 16
TE 17 0 0 16 33 13 42 0 4 0 0 0 29 0 50 19

«a TC 0 0 0 0 0 0 0 15 0 0 0 0 0 0 3 0

%8 TG

O 2 0 x 14 59 14 x 0 x 14 0 0 0 0 63 0

Note: x refers “common topics told to be not delivered in the lesson”




Table 4.30 (continued)
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Light grey values on table show 50% or more change in the opinions of students in
observed classes of each teacher. This change is obviously in a positive direction as of
2013. In other words, the percentage of students who thought common topics were not
delivered in 2013 is less than the percentage in 2012. Dark grey values are the subjects
in which no serious changes happened in consideration of the number of students as
percentage. As it can be seen, the decrease in common topics thought to be not
delivered by the students for the teachers who are in upper groups is remarkable.
However, O9 is the common topic which is mentioned to be problematic in terms of

learning in both years by the students of teachers in both lower and upper group.
Table 4.31 gives some students’ reasons to explain why they are not able to learn some

subjects in the unit. As a common problem, fast and superficial introduction of scalar

and vector quantities is mentioned by the students of some teachers in both years.
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Table 4.31 Some reasons mentioned by the students who are thought they were unable to learn subjects

Teacher 2012 2013
TB Confusing scalar and vector quantities Confusing scalar and vector quantities
TD Failure to make sufficient questions and samples
supporting the subject
TA Fast introduction and lack of samples in Fast introduction and lack of samples
description of physics, sub fields and its relation about scalar and vector quantities
with the other science fields
Fast and superficial introduction of scalar and Fast and superficial introduction of scalar
TE vector quantities and vector quantities
Failure to make sufficient questions and samples
supporting the subject
Using only question and answer method
TF Writing much
Fast introduction Fast introduction
TC Problematic and incorrect source book Problematic and incorrect source book
Too much noise in class Too much noise in class
TG Writing much

Less teaching




When Table 4.32 is examined, it can be said that the students of teachers in upper
groups in terms of use of teaching strategies see the lessons methodically richer
(various) in the year 2013. The teachers have begun to use strategy more in their
lessons after the PD program. Another notable development is that the teachers gave

feedback to the assignments in 2013.

Table 4.32 Student opinions in terms of the teaching strategy used in lesson

Teacher 2012 2013
TB Active participation in the Active participation in the lesson
lesson Group work
Experiments
Presentation preparation
Receiving feedback for given
assignment
TD Active participation in the Active participation in the lesson
lesson Group work
Failure to receive Project-making
feedback for given Experiments
assignment Receiving feedback for given
assignment
= TE Active participation in the  Active participation in the lesson
S lesson Group work
= Failure to receive Experiments
feedback for given Receiving feedback for given
assignment assignment
TF Active participation in the Active participation in the lesson
lesson Group work
Presentation preparation
Puzzle solving
TG Active participation in the Active participation in the lesson
lesson (nearly 50%)
Failure to receive Group work
feedback for given Experiments
assignment Receiving feedback for given
assignment
TA Active participation in the Active participation in the lesson
lesson (44%) Group work
Failure of active Experiments
_ participation in the lesson  Receiving feedback for given
g assignment
S TC Failure of active Failure of active participation in the

participation in the lesson
Failure to receive
feedback for given
assignment

lesson
Receiving feedback for given
assignment
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As can be seen from Table 4.33, in 2013, the students mentioned that they use
material/technology in the lessons. Material/technology usage has increased notably

in upper groups teachers in 2013 (Table 4.33).

Table 4.33 Student opinions in terms of material/technology used in lesson

Teacher 2012 2013
TB - Poster, handouts, source book, ppt
TD - Poster, video
TF - Puzzle, poster, video
TA - Smart board
TG - Video, poster
TE - -
TC - Source books (in two terms),

Table 4.34 displayed students’ opinions about assessment techniques used with
different purposes. According to students, teachers in upper groups used more rich
assessment techniques and for more different purposes. Teachers in lower groups in
terms of participation level used nearly the same assessment techniques in 2013 as

usual in 2012.

Table 4.34 Assessment purposes used in lesson based on students’ opinions

= = g 2 2 = g g 2
D 3 o 7] 5 E [ 172 = 5]
£ S IS e ® £ £ g g S
22 Q = £ IS 3 =y o= e
S 3 3 s S =] S o Q@ =]
g2a T a L » o a) L D
Teacher 2012 2013
B - - - + + + + +
TD - - - + - - + +
TF - - - + + - + +
TA - - - + - - + +
TE - - - + - - + +
TG - - - + - - - +
TC - - - + - - - +

“+”. Assessment was used in the class
«.”: Assessment was not used in the class
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4.4 Results of Classroom Documents

At the end of unit, notebooks used by the students in lessons were examined and the
results were summarized in Table 4.35. The noticeable issue in all students in both
years is that the things written on the board in the lessons were exactly noted. However,
in the notebooks of 2012, it is seen that there are missing issues in terms of subject. In
particular; subjects such as hypothesis, theory, law, modelling are missing. This lack
continues partially in 2013. In addition, subjects not in objectives, such as absolute
error, relative error, were noted in some notebooks. By the year 2013, it is noteworthy
that the skill objectives are also seen in the notebooks. Besides, the subjects were noted
more regularly by supporting with visual tools such as graphics and/or tables. Another
important point is that in 2013, notebook control was made by putting signatures. In
general, by the year 2013, notebooks of the students have become more regular and
comprehensive in terms of subjects and in a manner in which the students can make
repetition by themselves. Another documents, class exams and quizzes were evaluated

inside the assessment dimension and discussed in findings of subQA4.
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Table 4.35 Results of notebooks used by the students in lessons

Teacher 2012 © 2012 ®
B Subjects written on notebooks and the things written on board in the lesson were exactly
noted.

Given studying papers were affixed to the notebooks.

TD Subjects written on notebooks and the things written on board in the lesson were exactly Subject content not in objective was
noted. written (e.g., units of volume; gallons,
inches).
All content was not written on the
notebook (e.g., physics-mathematics,
physics-technology relationship).
TF Subjects written on notebooks and the things written on board in the lesson were exactly There are some missing parts although
noted. most of the contents were written on the
Although notes were not taken on the notebook, some important parts in MoNE book were notebook (e.g., description of physics,
underlined. modeling).

©: Positive findings in students’ notebooks, ®: Negative findings in students’ notebooks



91

Table 4.35 (continued)

Teacher 2013 © 2013 ®
B Subjects written on notebooks and the things written on board in the lesson were exactly
noted.

Given studying papers were affixed to the notebooks.

Notebooks are regular, assignments were made on the notebook.

Some subjects were delivered by being summarized into tables (e.g., the scientific method
steps, activity tables, observation types, sizes, measurement, and volume systems).
Information about skill objectives in the unit and the information to be marked were written
on the notebook by making importance warning.

Although notes were not taken on the notebook, some important parts in MoNE book were
underlined.

Notebook control was made by putting signature.

TD Subjects written on notebooks and the things written on board in the lesson were exactly
noted.
Subjects were noted shortly and concisely as titles.
Some subjects were delivered by being summarized into tables (e.g., quantities).
Everything including activities was noted regularly.
Information about skill objectives in the unit and the information to be marked were written
on the notebook. (e.g., characteristics of physics knowledge, no absolute true in physics).

TF Subjects written on notebooks and the things written on board in the lesson were exactly There are some missing parts although most of
noted. the contents were written on the notebook (e.g.,
Subjects were noted shortly and concisely as titles. modelling)
Although notes were not taken on the notebook, some important parts in MoNE book were
underlined.

Some subjects were delivered by being summarized into tables (e.g., SI quantities)

©: Positive findings in students’ notebooks, ®: Negative findings in students’ notebooks
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Table 4.35 (continued)

Teacher 2012 ©

2012 ®

TA Subjects written on notebooks and the things written on board in the lesson were
exactly noted.
Subjects were noted shortly and concisely as titles.

There are some missing parts although most of the
contents were written on the notebook (e.g., hypothesis,
theory, law concepts).

TG Subjects written on notebooks and the things written on board in the lesson were
exactly noted.
Subjects were noted shortly and concisely as titles.
Notebook control was made by putting signature.

There are some missing parts although most of the
contents were written on the notebook (e.g., physics
relation to other fields, modelling).

TE Subjects written on notebooks and the things written on board in the lesson were
exactly noted.

Subject content not in objective was written (e.g., absolute,
relative error and sample questions related to this subject).
All content was not written on the notebook (e.g., physics
relation to other fields, modelling).

TC Subjects written on notebooks and the things written on board in the lesson were
exactly noted.

There are some missing parts in the content (e.g., physics
relation to other disciplines, scalar and vector quantities,
hypothesis, theory, law concepts, and scientific methods).
There are concepts unrelated to objectives on the
notebook (e.g., formulas about scales).

©: Positive findings in students’ notebooks, @: Negative findings in students’ notebooks
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Table 4.35 (continued)

Teacher

2013 ©

2013 ®

TA

Subjects written on notebooks and the things written on board in the lesson were exactly noted.

Subjects were noted shortly and concisely as titles.

Some subjects were delivered by being summarized into tables (e.g., scientific methods,
observation types, basic quantities).

Information about skill objectives in the unit and the information to be marked were written on
the notebook (e.g., characteristics of physics knowledge)

Assignments given by the teachers were made on the notebook.

TG

Subjects written on notebooks and the things written on board in the lesson were exactly noted.

Subjects were noted shortly and concisely as titles.

Information about skill objectives in the unit and the information to be marked were written on
the notebook (e.g., characteristics of scientific knowledge)

Some subjects were delivered by being summarized into tables (e.g., measurement, unit and
unit systems and quantities).

Notebook control was made by putting signature.

There are some missing parts although most
of the contents were written on the notebook
(e.g., physics relation to other disciplines,
modelling).

TE

Subjects written on notebooks and the things written on board in the lesson were exactly noted.

Subjects were noted shortly and concisely as titles.

Some subjects were delivered by being summarized into tables (e.g., observation types, basic
quantities).

Model and modeling related misconceptions were noted.

There are some missing parts in the content
(e.g., physics relation to other disciplines,
hypothesis, theory, law).

TC

Subjects written on notebooks and the things written on board in the lesson were exactly noted.

There are concepts unrelated to objectives on the notebook
Notebook control was made by putting signature.

There are some missing parts in the content
(e.q., hypothesis, theory, law).

©: Positive findings in students’ notebooks, ®: Negative findings in students’ notebooks



4.5 Results of Teachers’ Opinions about Strengths and Weaknesses of the
Professional Development Program

In this section, questions measuring the impact of the PD program to delivery of the
unit and whether the training is efficient and effective were asked by the PD program
evaluation interview protocol (PDEIP). Results of the teacher interviews including five

semi-structured and a 12 item 5-likert-type questions were given in detail below.

1. In this term, did you deliver the ISOP unit by student-centered or teacher-
centered method? Please explain.

Four of totally seven teachers participating in the study mentioned that they deliver
the unit by participating their students to the lesson more, in other words, they deliver
the lesson with student-centered method in which require more student participation
to the lesson. The teachers stated that they use student-centered lesson delivery method

in the following ways (Table 4.36).

Table 4.36 The number of teachers and their student-centered lesson delivery methods

Student-centered lesson delivery methods Number of teachers

By participating the student to learning process, lesson 5

(question-answer, asking for ideas)

By using visual materials 3
Made students projects and experiments 3
By motivating students, taking their attention to the lesson 2
By giving research topics before and after the lesson (or 2

assignment)

The teacher has made student-centered lesson delivery method by asking the students
for their ideas and involved them in the process more actively. Besides, the materials
used, performed project and experiments have contributed to this process together with

the given assignments. The teachers have stated their views in this subject as follows:

165



| gave them projects and they prepared slides and | wanted them to get prepared
for the lesson. The students shared what they did in the lesson and we discussed
together in the classroom. | used visual materials more and this took their
attention and effected their participation in the lessons positively. When | make
comparison with the last year, at least | knew what to do and what to focus on
this year (Teacher TF).

| have tried to use more student-centered method after this PD program. | have
tried to join the students in the process and lesson by taking their ideas. | have
tried to make more different teaching strategies and activities in the lesson after
the PD program. In addition, sometimes | use just lecturing according to the
situation. If we leave it to the trends of children, then the time and management
of class is lost and two physics lessons are spent for making an activity. In
summary, it has been a different point of view than the last year, | am satisfied
(Teacher TD).

Two teachers said that they use teacher-centered lesson delivery method more by
showing the students' skills and behaviors coming from the past. For example, Teacher
TE said "the purpose was to engage students in the activities more by taking them to
the center but when we consider their skills and behaviors coming from the past years,
it happened teacher-centered automatically. Unlucky for you, the class did not have
the requested performance this year, the other classes were better in the lesson." and
she emphasized both the behaviors and skills coming from the past and the impact of

class' level on application of new things learnt from the PD.

2. Please explain positive and negative changes occurred in your inter-class

applications after taking the PD program considering the following issues;

a) In terms of content of the unit (common topics and skill objectives). Did your

students have any difficulties in this dimension? Please explain.

The teachers stated that "they care more about the objectives™ after the PD program (4
teachers). For example, Teacher TG stated the following as: "We knew the subjects,

but we didn't pay too much attention on the objectives. | tried to determine which
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objectives to focus, which objectives to give in which level. | thought whether |
prepared the exam questions according to the objectives and whether | could measure
the students and | got awareness on how to look at the curriculum. | cared more
attention on which question the students could not answer in the exam. | adopted
objective-focused lesson delivery more. They still have problems on units and they
couldn't understand the modelling”. Teacher TB said that she started to give skill
objectives after the PD program. "I thought of the objectives and | determined how to
deliver the lesson and how to prepare for the lesson. | delivered the objectives on
evidence-inference, modelling, and the necessity to use units well. Theory, law and
hypothesis connection were the hardest topic for the students. | will make the students
watch Einstein's great idea film and works of scientists using scientific method next
lesson. | have watched it at home and | liked it". Besides, historical development,
dependent-independent variable, evidence-inference as new subjects have begun to be
given in lessons. The hardest subjects for the students at this level are listed as follows:

e Using units
e Making a hypothesis
e Law, theory-related misconceptions

e Making mathematical modeling

Teacher TE stated that the students still have problem in making relation in daily life
even after the PD program because they are used to bookish expressions focused on
memorizing: "Although I tried to make it actual, they couldn't make a connection with
daily life and they couldn't reflect it in their daily lives because they are used to bookish
expressions which are based on memorizing. They see it as something else, we make
experiments but they think that we are playing games and they cannot establish the
cause-effect relation and I think this is a habit coming from past. They have difficulties

in establishing modeling and hypothesis."

Teacher TC, who has a successful student profile, stated the following:

| had to face with the students because the books in market were not written in

accordance with the objectives. For example, | didn't deliver unit transformation
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to the students as it was not in the new curriculum but they told me that they saw
it in many books and they questioned why they didn't learn.

b) In terms of teaching strategy (tasks/activities). Did your students have any

difficulties in this dimension? Please explain.

All teachers said that they delivered "richer" lessons in terms of teaching strategies
after the PD program. They provided this environment by making group works (three
teachers), and doing different experiments (two teachers). Two teachers stated that
they did simple pendulum activity used in Workshop I. But, the most encountered
problem especially in group works and activities is the noise. The teachers thought that
the situation is due to the fact that students are not used to this kind of works and their
past experiences are not very positive in this way. Similarly, they had difficulties in

connecting them with daily life.
Teacher TD:

This year, | tried the activity made with simple pendulum with my students and they
liked it. We solved the puzzle we developed in the PD program together and we had

varieties in the use of method compared to the last year.

¢) In terms of technology/material you use. Did your students have any difficulties in

this dimension? Please explain.

Most of the teachers mentioned that they started using more materials in their lessons
after the PD program (five teachers). They began to use smart board more and they
delivered their lessons with visual materials such as video and simulations. Thus, the
students paid more attention to the lessons and they had more enjoyable lessons (two
teachers). Besides, the students prepared materials such as posters (two teachers),
history line (one teacher) and board (two teachers). In this subject, Teacher TB said "I
made them watch videos, which | didn't do before. They used the technology, they
prepared posters and made boards. For example, they prepared a history line about
historical development of atom. | wanted to make them prepare different materials and
use some things. | think that the students liked it and I will use it as performance
assignment. | collected the materials prepared by students to use as examples in the

next year". As in the previous teaching strategy part, the most encountered problem
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faced by the teachers is noise (view of four teachers) that affects the use of
material/technology in their classes. In addition, lack of material in school was

mentioned by two teachers.
Teacher TD:

We made board study for sharing the presentations made by children with the
whole school. They liked it and they want to use it in the other units too. We
transferred the thing we used in the PD program to the other units. We will also
use this part as performance assessment (connection to the assessment
dimension). | even created an assessment form based on different assessment
tools used in the training. In this form, we made scoring with the students by
creating sub-dimensions such as validity and reliability of presentations,

contents and sources.

d) In terms of assessment approach you use (assessment for measuring prior
knowledge, revealing the difficult subjects, measuring what is known/not known in the
process, and giving grade). Did your students have any difficulties in this dimension?

Please explain.

Six teachers mentioned that they started to prepare questions more carefully after the
PD program. For example, they started to consider the objectives more in question
preparation and they understood that they should ask questions for measuring their
skills. With the PD program, three teachers started making exams for placement
purpose for the first time. Some teachers prepared exams measuring the pre-
knowledge of students while some of them prepared rubrics for making performance
assessment (three teachers). However, two teachers mentioned that such activities take
time and they are not used to this kind of activities. Teacher TC said “common exam
has been mandatory this year. I included all kinds of questions in my exams 22 years
ago” and he stated that the new common exam application prevents them from

revealing their creativities.

Teacher TB summarized her assessment process in the lessons with these views:
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| used assessment for placement. | made them solve the example questions we

used in the PD program in the lesson. In the process, | prepared worksheet

papers and gave them to the students; this showed its benefit with the high

grades that took in the first physics exam.

3. Are there anything you couldn't do this year but plan to do in the next term for

four dimensions mentioned in the PD program (content/skills/misconceptions,

teaching strategies, technologies/materials and assessment approaches)? If any,

please explain shortly by mentioning the reason why you couldn't do them this

year.

Table 4.37 are summarized the things which are planned to be made in the lessons of

next year although couldn't be made in the first applications after the PD program and

the reasons why they couldn't be made this year.

Table 4.37 Planned activities in future and reasons why they couldn’t be made this

year

Activity planned to be made in future

Why it couldn't be made

Misconceptions tests Lack of time
Worksheets Lack of time
Preparation of visuals Lack of time
Giving project and following up strictly Lack of time

Increasing number of experiments

Lack of experience

Asking for written student’s opinions

Lack of time

Application of things learnt in the unit

to other units

Lack of experience

Presentations by students

Lack of time
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Teacher TF summarized the activities planned to be made by the teachers in the next
term as follows: "I gave the students some projects but | want to give them as
performance assignment and follow-up more strictly. | think of increasing the
experiments more. | want answer for a question such as what wouldn't be in our daily
life if physics didn't exist. When | ask verbally, | don't get an answer but | want to get
their opinions in some subjects in written. | think of more making activities. Maybe
this year was an intensive term, | was unprepared for applying the new program this

year but it was my fault™.

The reason mentioned the most for not making some activities this year was time
problem. Apart from this, the teachers mentioned they are lack of experience. Another
remarkable result is that the teachers think that the practices performed during the PD
program will be internalized in themselves in time. Teacher TG said the following in
this subject:
Why exactly | couldn't do it? You cannot perform it if you don't internalize it.
We liked it but we may have not performed it completely this year. We got a
number of things and we even applied some of them but we couldn't reach to
the requested level. Maybe the development of consciousness was nice but it
will develop in time. It was a start for me, | learned to look at the objectives in

some subjects and this has been a turning point for me.

4. How much of your expectations were met by this PD program?

All of the teachers participating in the study mentioned that their expectations were
mostly met. They mentioned that they were pleased of creation of discussion
environment in the PD sessions and they shared their opinions and experiences (five
teachers). They declared that they saw themselves as shareholders in the education
process by determination of needs before the PD program and focus of training on
practice as well as by giving opportunities for delivering lessons and this has made
great contribution for motivation. Views of three teachers are given as examples

below:
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In the previous trainings, content of units were only told and you might take
notes and the trainings were over like this, you didn't know how to practice and
you didn't have a guide for applying what you learnt. Here, we discussed,
corrected the mistakes and asked questions and you (researcher) supported us,
which have been contributions during the program. In this way, | mean, if there
is someone like you in the trainings, we would ask our questions and know
what we are doing. This PD program met my expectations. Maybe we didn't
have much time for internalization. Your training was really nice and it

contributed to me (teacher TG).

If we compare this course with the course of the Ministry of Education, we
would say we only used to go to the course and listen to it and come back. We
made practices in your course. We discussed the unit, we took words, we made
presentations and critiques, | mean, we didn't just come and sit, these were the
best things. It was very different than the course of Ministry of Education. We

saw our errors and corrected them together (teacher TA).

The reports you gave us in written were great, it made me think that we were
there for a purpose, we discussed on the unit, worked together, and | believed
that we can achieve something on any topic in a community with our colleagues
in future (teacher TE).

The suggestions on development of the PD program can be listed as follows by

teachers:

e Worksheets and handouts could be prepared more

e Workshop Il could have been longer

e |t could have been connected with the other units

¢ MOoNE could support more (e.g., upgrade in position and salary)

e Other feedback mechanism could be in order to control performance regularly
on the job after the PD program (e.g., school community meetings, via online

platforms, etc.)
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5. Just after the interviews made with teachers, they were asked to assess the PD
program on a 5-likert-type measurement consisting of 12 questions.

The participant teachers assessed the items between 4.6 and 5 points in average. The
lowest score was given for expression "I used the program materials in my lessons".
Teacher TG, who assessed the item with 3 points, said "The student profile was not
sufficient. | saw that | couldn't get sufficient feedback from them although 1 tried to
use it, which made me take a step backwards in the system; | wanted to deliver the
lesson in this way but nobody took notes, there were some students making it good
and trying make something, | mean, very few number of students made assignment
(history of atom models), there are some difficulties in the students' works, some of
them copied subjects from internet, it is not a problem too, but I think the more we
reach, the better it would be, thus | couldn't create the requested student profile". In
which she mentioned the impact of student profile in application of materials. Then

the items:

"Materials used in the PD program helped my learning"

"The content of the PD program was sufficient for me"

"Duration of the program was sufficient"

were scored on 4.9.

The other eight items took full scores. The PD has been found quite successful by the

teachers. Even, longer PD programs with increased contents were requested by

participating teachers. The overall scores for each item are given in Figure 4.3.
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VLT

Program was made on an appropriate time

Duration of the program was sufficient

| didn't have any problems on the place where workshops were made
The content of program was sufficient for me

| used the program materials in my lessons

Materials used in the program helped my learning

My interest in this unit increased with this program

After the program | understood that this unit must be delivered

Researcher performing the program and the academicians giving training in workshop
have contributed to me

I'm glad to participate in the program

| would recommend my colleagues to participate in such a program

I will get in touch with the other teachers and academicians participating in program
when | need in the future
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Figure 4.3 Assessment of the PD program on a 5-likert-type measurement



6. Do you have any extra idea or general comments on the PD program? Please
explain in short.

As it was the first application this year, the teachers have increased their awareness by
clearly determining which which unit content and skill objectives will be delivered for
how long time. Some teachers couldn't deliver their lessons in the requested way as
they also mentioned, and this can be due to the fact that the change cannot be succeeded

immediately and practice after internalization stage is a progress which takes time.

A teacher (TB) with good student success profile mentioned that the general attitudes

of students to the physics was impacted her practice.

| didn't know how to deliver the lesson at first, as they were used to solve
numeric questions. However, | am implementing this type of unit preparation
that we took in the PD program and the consideration of objectives in the unit
of "substance and its features” which I deliver nowadays and | will continue to

apply them in all units.

Teacher TD indicated that:

It is really helpful experience when you talk to other teachers. We are mutually
communicated each other. All of us share ideas and | see how other colleagues
do practice in their own school and they recommended their practices and gave
fruitful feedbacks to improve our practices. | then come to my school, try and
examine how it works for my students. | criticize my practice and add or delete

some parts to improve my teaching.

The teachers mentioned that they are used to make assessment for giving scores but
they have never thought of the availability of assessment types made for different
purposes they have seen in the workshop training. They have seen the availability of
this kind of assessments and they said that they have concrete examples in their hands
now. This helps them to prepare similar assessment tools in their classrooms. All
teachers indicated that observations of their lessons by me were very useful. At first

they said they were a bit nervous and felt uncomfortable but then they used to be
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observed by someone. Teacher TB stated that: “l have a chance to see both my
strengths and weaknesses during the teaching. You gave me feedback and it makes me

more concern and alert to the lesson and my students”.

4.6 Summary of the Results

Treatment verification, level of teachers’ participation rate, observations, student
group interviews, classroom documents and PD program evaluation interview results
are summarized. Each part is named with a title. Written in italics under the titles shows
what the results are mainly related with. Decimals in tables were rounded to the nearest

whole numbers and then results were elaborately summarized in this part.

Treatment verification

Treatment verification results are provided with two ways. First is the determination
of to what extent selected characteristics appeared in the PD program. As observers,
teachers had fully agreement (100%), whereas researcher found 95% agreement that
PD characteristics were immersed in the PD program with face to face and non face to
face interactions. Second is the assessment of item 3 in self-evaluation form (Appendix
AG) given to the teachers after the each Workshop | sessions. Teachers evaluated this
item with average of 4.9 for all five sessions indicating all of them made in associated
with their purposes.

Level of Teachers’ Participation rate

The effect of the PD program in each dimension is associated with the level of teacher
participation rate in the PD program. Data results are given according to this
participation classification. This rate was calculated considering the total time of face
to face and non face to face interactions for each teacher. Total weighted participation
rate formulas given on the last column in Table 4.5 were used for the calculation in
four dimensions. If teachers participate nearly 80% or over weighted participation rates
of the PD program, it is assumed that they were affected by the program. Based on this
acceptance, teachers nearly 80% cut off point or above participation rate classified as

upper group, while 80% or below participation rate classified as lower group (see the
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conditions in Table 4.5). Findings were assessed into four dimensions:

content/skill/misconception, teaching strategy, material/technology and assessment.

Then, results of students group interviews and classroom documents were presented.

Finally, the teachers’ opinions about the PD program were discussed.

Observation result

Observation results about delivering common topics and skill objectives and
misconceptions/cautions in the unit were evaluated in the content dimension.
Participating teachers gave about 6 common topics more completely after the
PD program (an increase to 10 from 4 on average). This increment is 7 common
topics for the upper group of teachers and 3 common topics for the lower group
of teachers. Two teachers (TB and TD) completely delivered 15 common
topics as result of the program. The number of partially and wrongly delivered
common topics decreased in the upper group teachers, whereas partially
delivered common topics a little bit increased and wrongly delivered common
topics decreased in the lower group teachers. The number of more delivered
common topics than aimed at curriculum before the PD program diminished
after the PD program. There is not any common topic in none delivered status
in both groups after the PD program. More common topics were stated and
more common topics were associated with daily life in 2013 when compared
to 2012.

Changes were observed delivering the PTSE, ICS and PSS skill objectives.
Noticeable improvement occurs in transferring the PTSE and ICS skills. 34%
of PTSE skill objectives were completely delivered before and 86% of them
delivered after the PD program by upper group teachers. This change is from
10% to 50% in the lower group. 8 out of 10 and 3 out of 10 PTSE skKill
objectives were given by all teachers before and after the PD program,
respectively. Teachers did not use the ICS skills in 2012. After the PD program,
64% of the ICS skills were fully given by the upper group teachers. There is
40% increase of completely delivered objectives after the PD program (Table
4.9).
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Changes in each common topic were addressed based on the teachers. At first,
02 (the aim of science of physics) and O13 (error in measurement and its
sources) common topics were fully given by just 1 teacher in 2012, then 6
teachers implemented these objectives in 2013. There was not more increase
in number of teachers who delivered O8 (the emergence and development of
knowledge and scientific methods) and O9 (role of experiment in emergence
and development of scientific knowledge), O10 (the role of mathematics in
emergence and development of scientific knowledge, O11 (the use of
mathematics and modeling in physics and O12 (measurement of some basic
quantities in physics and unit system) common topics in consequence of the
PD program. However number of teachers who partially delivered common
topics of 08, 09, 011, 012 decreased by years, and remained the same as 010
(Table 4.11). Observation results indicated that the myths related to hypothesis,
theory, law and modelling concepts were still difficult for the teachers.
Wrongly delivered common topics (04 and O14) before the PD have been

delivered almost completely (without any error) after the program.

Teachers were expected to emphasize eight misconceptions/cautions in the
unit. Teachers considered more of them after the PD program. Prior to the PD
program, only teacher TG completely emphasized “a single scientific method
is used in all scientific investigations”, thereafter all teachers considered it.
Although none of the teachers gave “when physics principles, laws and theories
are discovered, the influence of people's imagination and creativity should not
be overlooked”, six teachers fully gave as the result of the PD program. O5
(physics and technology are the same thing) and O9 (it is emphasized
differences between hypothesis, theory and law) common topics includes
misconceptions known in the NOS literature, had the least change. Four
misconceptions/cautions out of 8 were completely emphasized in average. This
change can be considered as quite low level, yet trends were in the desired
direction. In average, six common topics were completely emphasized by the
teachers participating to the PD program approximately 80% and more, three
common topics completely emphasized by the lower group teachers. Before
the PD program, these numbers were one in the upper group and one for the

lower group.
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How are the common topics delivered was investigated in teaching strategy
dimension. According to student participation/non participation to the lessons,
the use of teaching strategies was classified as R (requiring student
participation) and NR (not requiring student participation). First, frequency use
of teacher strategies and their qualities based on each teacher were given in
average before and after the PD program (Table 4.17). On the basis of new
teachers’ participation classification, the use of teaching strategies increased in
both teacher groups. Qualities of them also increased in parallel. Upper group
of teachers used 13R (77 quality score) teaching strategies in 2012 and 38R (93
quality score) teaching strategies in 2013. This rate is same as 11NR for the
lower group, but the increase is to 85 from 70 in terms of quality score. For
lower group of teachers, there are 2 teachers using 8R (54 quality score) in
2012 and 17R (88 quality score) in 2013. NR teaching strategies decreased to
12 from 16 but quality score increased to 63 from 70 in average. Positive results
were seen in all teachers’ classes after the PD program (2012=11R, 70 quality
score, 13NR, 68 quality score; 2013=32R, 91 quality score, 12NR, 80 quality
score). Second, variety of teaching strategies was examined in detail. Based on
the results given in Table 4.18, the first part shows the number of use of
aforementioned teaching strategy by the teachers. Second part shows in how
many different common topics this teaching strategy was used in average.
Qualities are also given in last column. According to this the mostly used
teaching strategies was questioning labelled as R. 7 teachers used 5 times (83
quality score) in 2012 and 14 times (93 quality score) in 2013 in average.
Questioning strategies where students were not required to participate in
lessons were dropped after the PD program. Teachers used questioning as R in
more different common topics after the program (10 different common topics)
when compared to 2012 (5 different common topics). Lecturing, known
teacher centered strategy, were lessen from 6 to 3 in number. On the other hand,
the quality score in average increased to 76 from 61. Teachers used more
repeating the content strategies with high quality scores in their lessons.
Investigation + reading (from 63 to 87 quality score), by using worksheet (with
100 quality score), and group working strategies (from 93 to 99 quality score)
were more utilized by requiring student participation to the lesson after the PD

program.
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Teachers increased the use of group learning strategies to 3 from 1 in average.
Some teachers varied their teaching strategies with a high quality as well as
involving students to the lessons (solving puzzle, role playing, game, doing

project, letting students reading text) after participating the PD program.

In the material/technology dimension there were 3 teachers (TB, TD, and TF)
above and 4 teachers (TA, TG, TE, and TC) below the weighted participation
rate. Each group has increased frequent use of material/technology, in addition
to its quality. Upper group teachers used 11 materials/technologies in 2012, 36
materials/technologies in 2013. The quality scores were 76 before, then 90 in
average after the PD program. Lower group teachers increased the number of
use of material/technology from 5 (64 quality score) to 16 (87 quality score).
Seven teachers used a further 16 materials/technologies on average after the
program (Table 4.19) with an increase in their qualities. The most used
materials after the PD program are video (used in PD program), board and lab
equipment. These materials have also been used in different common topics
with high quality. All books were used more and effectively in class teaching.
Especially the use of book from MoNE increased to 5 (94 quality score) from

3 (58 quality score) in-class.

Teachers TB, TD and TF were in above cut off point (80%), while teachers
TA, TE, TG and TC were the below of this point in the assessment dimension.
Common topics and skill objectives were separately assessed. Types of
assessment were also classified whether they were made in written exam or
not. Upper group teachers in terms of participation rate used more formative
assessment with high quality in their lessons. Teachers preferred using 2 (62
quality score) formative assessments in 2012 and 8 (91 quality score) formative
assessments in 2013. The quality difference score was 29 in average. Although
there was not more change in the number of use of formative assessment for 7
teachers (from 2 to 5), quality score was up to 79 from 58 after the PD program.
The use of summative assessment except in written exam has little more
increased in the lower group than the upper group teachers. No teachers in the

upper group used summative assessment except from written exam in 2012.
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When teachers used formative assessment in their lessons, both groups
received high quality scores after the PD program (86 quality score in upper
group, 76 quality score in lower group). The most preferred formative
assessment type was giving investigation in the lessons. Diagnostic assessment
was used just by one teacher (TB) who participated in the PD program most in
2013 (100 quality score). Placement test was not seen in 2012 in any class, but
it was mostly observed in 2013 by the upper group teachers (78 quality score).
Summative purpose assessment was applied in written exam at the end of the
unit implementation. Upper group teachers used 10 common topics covered in
the exam in 2012 and as the same number in 2013. The quality score was
increased to 83 from 71. Lower group teachers used 6 common topics covered
in the physics exam in 2012 and, 8 objectives in 2013. The quality was up to
80 from 71. Seven teachers considered to use 8 (71 quality score) out of 15
common topics in the exam prior to the PD program, then 9 (80 quality score)
out of 15 after the PD program. Although the PD program emphasized many
times that exam questions should cover all common topics, the teachers could
not achieve this, because they had to prepare common exam questions with
colleagues in 2013 to provide balance among in all classes.

The PTSE skill objectives were assessed by formative assessment and changes
were mostly seen in the upper group teachers. This increase was from 1 (58
quality score) to 7 (83 quality score) objectives given by formative assessment
in lessons. Totally 4 out of 10 PTSE were given using formative assessment
after the PD program with 76 quality score in average (Table 4.26). Solving
question evaluated as formative assessment in the PTSE objectives was mostly
used by seven teachers (2012=1 time with 56 quality score; 2013= 4 times with
74 quality score). Nevertheless, there was no big change in the ICS skill
objectives for all teachers, TB (5 times with 88 quality score) and TF (1 times
with 93 quality score) used the ICS objectives in formative assessment only
after the PD program. These teachers include in upper level participation
group. Change in the PSS skills delivered by upper group teachers was from 1
(67 quality score) to 4 (84 quality score) in average.
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The PTSE skill objectives were also evaluated as summative assessment in
lessons (Table 4.28). Teachers TF, TA, TE and TG have used this assessment
in the PTSE objectives after the PD program. Among these teachers TA, TE,
and TG were in the lower participant level with the use of 83 quality score in
average. TF was located in the upper level group using it with 95 quality score.
The ICS skill objectives were not assessed for summative purpose in lessons.
The PSS skill objectives were also evaluated as giving assignment
(performance assessment) by only one teacher (TE) who is in the lower group
after the PD program. Teacher TF from the upper group gave 4 assignments
(investigation) and they were evaluated with 95 quality score in average.
Teacher TA from lower group used also assignment in her class with 90 high
quality score in 2013.

Both groups used more the PTSE skills objectives in written exam. There was
not change to be observed in written exam in terms of the ICS skills and there

was a little change in the PSS skills before and after the PD program.

Student group interviews result

When compared to both years in terms of students thought, there were
meaningful changes based on students’ opinions about the common topics in
the lessons. 50% or more change was labelled as light grey in Table 4.30.
Teacher TD’s students indicated 91% of them were unable to learn O3 and
52% indicated they did not learn O8 in 2012, but all said they learned them in
2013. 61% students of TA said they did not learn O1 and 08, 83% of them had
problem with O2 as well as O3, 72% of them did not understand O12 and 014
before the PD program. All students of TA stated they learned O1, O2, and O8,
but %15, %19 and %29 of the students still said they did not learn O3, 012,
and O14, respectively. These examples were from the upper group teachers’
classrooms. 63% percentage rate of TG’s students’ understandings in 2012
disappeared in 2013 term. The change for teachers’ students in two terms was
mostly positive after the PD program. Students’ problems with O9 (the role of
experiment in the emergence and development of scientific knowledge) still

appeared remaining nearly the same rate as prior and after the program.
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Reasons mentioned by the students who thought they were unable to learn
subjects were decreased by 2013. Fast and superficial introduction on some
subjects in general and special on the subject of scalar and vector quantities,
problematic and incorrect source books, and too much noise in class were also

stated as common problems by the students for two implementation years.

Students of the upper group teachers found more variety in the use of method
in 2013. Unlike in 2012, the students stated that feedback was given to the
assignments by the teachers in 2013. The students in both terms indicated they
did not participate actively to the lessons in the class of TC who is in the lower
group (Table 4.32).

Students in 2012 said their teachers did not use any material/technology in the
observed class. Conversely, the material/technology was used in 6 teachers’
classes (except teacher TE’s class appeared in upper group) according to the
students in 2013.

Student group interviews in 2012 related to assessment dimension displayed
that none of teachers used any assessment technique besides summative
purposes. This situation has changed in 2013. Students of TB and TF (upper
group teachers) stated that their teachers applied a test at the beginning of the
unit and then they were grouped in some activities during the unit
implementation (placement). Only TB’s students said teacher asked different
types of questions in which she assessed their knowledge about some confused
and difficult concepts in the unit (diagnostic). Students in observed classes
(except TG and TC teachers’ classes) said they regularly got feedback whether
they had learned or not during the unit. Some of them received worksheets at
the end of each topic (formative). They pointed out that they were evaluated at
the end of each unit and graded to see their achievement level.

Classroom document result

Based on the notebooks of the students from different classes in each teacher;

they were more regular in 2013, compatible with each other, included more
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subject associated with the curriculum, cautions, and important parts related to
the content when compared to 2012. In both terms all things written on the
board were presented in the notebooks. Teachers took more attention to
notebook control in 2013. Some subjects not in the unit objectives (e.g.,
absolute, relative error, formulas about scales etc.) appeared in 2012 but they
were not seen in 2013. However, there were still missing parts (e.g., modelling,
hypothesis, theory, law, etc.) in some students’ notebooks in 2013 (students of
teacher TF, TG, TE, TC). As documents, class exams and quizzes were

evaluated inside the assessment dimension.

PD program evaluation interview result

At the end, delivery of the unit was assessed by the PD program evaluation
interview protocol. Five teachers asserted that they used more student-centered
methods in which require student participation to the lesson. They indicated
they taught the unit with active student participation by using different teaching
strategies, visual materials, and assessment types, giving assignments, and
projects after the PD program. Four teachers stated they considered common
topics and skill objectives during the teaching. Mostly, teachers indicated using
units, making a hypothesis, mathematical modelling, and law, theory-related

misconceptions are still seen as difficult subjects from students’ perspectives.

All teachers believed they used more diverse (e.g., by making group works,
doing different experiments) and more quality teaching strategies based on
their views. The students were not used to this kind of activities, therefore
some problems such as too much noise have occurred in group works. Five
teachers mentioned they used more different materials (e.g., Vvideo,
simulations, posters, history line, and board) after the PD program. As a same
manner, they reported noise issue during the use of material/technology in the

class.
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In terms of assessment dimension, six teachers addressed to consider objectives
when preparing questions. They indicated they are more familiar with
summative assessment other than placement, diagnostic and formative. They
were satisfied to see these types of assessments with concrete examples. Two
teachers explained the difficulty of making diagnostic and formative
assessments because of time. None of the teachers were familiar with
placement assessment. After the PD program, three teachers started using
placement purpose for the first time.

Some teachers indicated they could not use some activities because of time
constrains. Apart from this, the teachers thought they have not more experience
with this type of trainings. Teacher TG, the lower group of teachers, in terms
of content, material/technology and assessment dimensions emphasized that
she learnt most of the things during the PD program, but she failed to apply
them in the desired level. She thinks the change is not easy and requires time
to practice more. All teachers expressed that they were satisfied with this
development program. They liked most in the PD program were discussions in
the sessions, sharing their thoughts and opinions, opportunity for practice,
actively being a member of the PD program, guidance and feedback, showing
data as evidence about their teachings. Some recommendations were made by
the teachers for future programs. The teachers also assessed the PD program
on a 5-likert-type items. The range of the scores was 4.6-5 points in average.
The lowest score was given to the item: “I used the products in training in my
lessons"”. As a reason for this, teacher (TG) remarked she has very low level
students. All teachers assessed the PD program that was quite successful for
them.
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CHAPTER 5

DISCUSSION AND CONCLUSIONS

Chapter begins with the validity and reliability issues of the study. Then, ethical
considerations are given. Follow the ethical considerations, summary of major
findings and discussion are presented under the two headings: Discussion of related
results in four dimensions creating content of the professional development (PD)
program and discussion of the features of the PD program model. Implications from
the results are discussed. Next, a proposal for the implementation of this model in
Turkish context is introduced. At the end of the chapter, assumptions and limitations

are provided.

5.1 Validity and Reliability Issues of the Study

Patton (2002) states that validity and reliability are two important indicators for any
qualitative researcher should be concerned while designing a study, and analyzing the
results. Conventionally validity requires inferences to be usefulness, and
meaningfulness. Reliability is related to the consistency or repeatability of inferences
over time (Fraenkel, Wallen, & Hyun, 2012). These two terms are used in different
names in qualitative studies. Basically in qualitative studies, credibility, dependability,
confirmability and transferability need to be considered to enhance quality of research
(Miles & Huberman, 1994). As a major term trustworthiness is ensured by using some
naturalistic techniques in qualitative research as seen in Table 5.1. These are under

four categories: credibility, transferability, dependability and confirmability.
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Table 5.1 Techniques for ensuring trustworthiness for qualitative research design

Concepts Techniques

Prolonged engagement

Triangulation

Peer debriefing

Peer scrutiny

Credibility/Authenticity (Internal validity) Persistent observation

Member checking

Ensure honesty of informants

Quiasi statistics

Transferability/Fittingness (External validity)  Thick description

Dependability (Reliability) Dependability audit
Confirmability(Objectivity/External Confirmability audit
reliability)

Adapted from Erlandson, Harris, Skipper, and Allen (1993); Lincoln & Guba, 1985

These concepts were explained briefly and then how these techniques were established
in this study was stated in the following part.

Credibility is a key concept in the validity of a study. It is accurate representation of
reality through the research results (Yildirrm & Simsek, 2006). There are some
techniques as indicated in Table 5.1 to ensure credibility.

Prolonged engagement was achieved by being present in the research site for an
extended period of time. Most of the time was spent with in-service physics teachers
to make rapports. It was a longitudinal study. | was able to develop rapport and trust
with the participants. We were together with face to face and none face to face
interactions. Teachers felt as if they were a member of community and had a common
goal to improve their practices and enriched the teaching of the ISOP unit. |

communicated them from June, 2012 to January, 2014. | observed them in their
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classes, conducted interviews and mostly we spent more time during the
implementation of the PD program in actual data settings. This makes me develop the
sense about the data and participants. The frequent contacts increased the likelihood

of obtaining trust and reliable results.

Triangulation means the use of different sources of data (Lincoln & Guba, 1985). |
studied seven teachers and applied multiple data collection tools to them and their
students. Each research question investigated more than one data collection tools.
Especially in the development process of the PD program, needs-based analysis was
supported by the TSNOP survey, observation, student group interview, student
achievement data results and also literature review before the PD program.
Observation results, teacher interviews, student group interviews, classroom

documents were used as evidence of changing teachers’ practices.

Peer debriefing involves locating a person who analyzes and asks questions about
qualitative study (Marshall & Rossman, 2006). | consulted my advisor while
developing tools, collecting, coding, analyzing and interpreting the data. We discussed
the study from beginning to the end. He is knowledgeable about my research. We did
regular meetings to check all data collection tools, data analysis, and as well as the
content of the PD program. The iterations of data analysis were debated until the final
decisions. We prepared a coding book for getting reliable observation results. Expert
opinions gave their feedbacks during the development of measuring tools. Based on
their suggestions, adjustments and corrections have been made. They also controlled
the PD program content and its characteristics by checking treatment fidelity form.
Committee members of this study gave regular feedbacks on the research design and
implementation nearly in every six months. | also asked opinions of participating
teachers and their students about the PD program.

Additionally, peer scrutiny was provided by presenting the thesis research proposal as
presentations (e.g., Mazur Group meetings at Harvard University, I. National Physics
Education Congress at Hacettepe University). | had opportunities to get feedback about

my study.
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I conducted persistent observations in 2012 and 2013 fall term from beginning to the
end of the NOP, and ISOP units teaching. | took detailed notes and filled in observation

form.

Member checking is another credibility technique to get the approval of the
participants about the results and interpretations. Before the Workshop 1, | sent student
achievement data and observation results to the teachers to see their classroom
situations. It was asked whether they agreed the results or not. | saw teachers as an
observer of the whole PD implementation like me. I conducted two interviews with
them for treatment verification and asking their opinions about the strengths and
weaknesses of the PD implementation. They completed treatment verification form for
approving the PD treatment. In the interviews, sometimes | gained approvals during
their explanations to get more clear answers by asking “I think you said”, “I
understand.” 1 got confirmations from teachers as much as possible during the

interviews.

I made clear explanations of the purpose at the beginning of the study for ensuring
honesty of informants, and | also wrote necessary information and instructions at the
beginning of all measurement tools. The process of the PD program was explained and
the role of the researcher was given in detail. We have known each other for a long

time so they felt comfortable to express their opinions and ideas.

Quasi statistics refers to present data by using quantitative results (Maxwell, 2005).
Mostly | used frequency tables, and percentages to display observation results. |
preferred some graphs and figures for student group interviews and teacher interview

results about the PD program.

According to Patton (2002) the credibility of the researcher and beliefs are important
in qualitative research. These are mainly associated by reseacher’s experience. I took
a qualitative course and conducted qualitative research studies related to teacher

education and PD of teachers, so my training experiences enhanced my credibility.

Transferability is related to whether the results of a study are transferable to other
contexts (Miles & Huberman, 1994). As a technique, Thick description means
providing a description in a detail way and permitting the reader to determine how well

this study transfers to other similar settings (Yildirim & Simsek, 2006). Researcher
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explained the PD model and its differences from existing models by comparing it with
the examples in the literature. The whole process (design and implementation of the
PD program, participants and their characteristics, data collection tools, data analysis
processes, etc.) was described in detail. | gave selected narratives from the data in

quotations to reflect actual teachers’ responses.

Dependability shows the process is consistent or stable over time and among
researchers (Miles & Huberman, 1994). | had large amount of observation data. |
controlled all teachers’ transcripts multiple times to find necessary information and
marked with red pen. | prepared well designed coding manual form. | coded all
information on the observation form. | tried to ensure the dependability calculating
inter-rater (agreement among different researchers) by using the formula (Miles &
Huberman, 1994);

Reliability =[Number of agreements /

Total number of agreements + disagreements] X 100

For inter-rater reliability, a teacher assistant who is familiar with qualitative data
coding attended randomly six different class hours with me and took notes. Before
attendance lessons, we examined the coding manual book together and discussed the
coding process. He conducted qualitative research many times, so he is knowledgeable
in this research area. After the all transcriptions of six class hours, | and he coded
observation form independently. Our agreement was 80% at first. We met and talked
disagreements to ensure consistency, so second time we reached 92% agreement. After
completing all transcripts in 2012, | repeated coding administrations twice in order to
do more practice. Among the two codings, | reached 97% agreement. | examined the
disagreements and fixed the problematic parts. Student and teacher interview
transcripts were checked at least two times with the same teacher assistant to get
meaningful information. Inter-rater reliability scores were 94%, and 95% respectively.
These scores exceed 70% above, so the results are considered as reliable (Miles
&Huberman, 1994).

To increase the reliability of the results, observations and interviews were utilized as
confirmation strategy to find out what teachers actually did in their classrooms. In

addition, I compared the teachers’ data. I coded for each teacher separated question by
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question to explore the common parts. Objectivity and consistency were provided with
these procedures.

Confirmability is a critical issue about the researcher bias. It can be a problem if
researcher focuses on his/her own anticipated results rather than the actual observed
outcomes. | described my data collection process and data analysis in Chapter 3. Data
triangulated (student focus group and teacher interviews) provided more evidence of
observation results. It also provides evidence for replicability of research in similar
contexts. In this study, I clearly defined my role. | was participant observer, PD
provider, interviewer, and researcher during the research process. | used convenient
sampling and | clearly described the participant selection and their demographics
characteristics. | explained the PD program design and its characteristics in detail.

5.2 Ethical Considerations

Ethical standards were taken into account from the beginning of the study. Required
permissions were taken from Graduate School of Natural and Applied Science, the
Ethical Committee, MoNE, and school boards. Participants were fully aware of the
purpose of the study, measuring tools, and the PD program requirements. Therefore,
there is not any deception in this study. Before the achievement test implementations
and group interviews, the students were informed about the related tools by verbally
and in written format in the instruction sections of the instruments. During the
classroom observations, each teacher introduced me to the students and explained the
study purpose. Teachers participated voluntarily in the study. The study did not include
any physical and psychological harm. I sat back at the classes and used audio record
to follow the all content. | got permissions from the teachers for the sound recording.
| did not involve in any communication during the teaching and there was not any
uncomfortable situations have occurred by me. | recognized that teachers and students
forgot that | was in class. The teachers were relaxed when they taught the lesson. Also
their names (both teachers and students) did not use without their permissions. The
names of the schools and the teachers were not used in publications. I preferred to code
teacher names as the letters of the alphabet (anonymity). Data were not shared with
third parties. | gave guarantee to the teachers that | will not use raw data for any other
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purposes (confidentially). The teachers had opportunity to withdraw from this study at

any time.

5.3 Major Findings and Discussion

This thesis work was created a PD model framework and then examined its
effectiveness in terms of teacher classroom practices. | would say that the findings of
this research give evidence to improve teacher practices as a result of involving in the
PD program. Whether my observations or students’ and teachers’ thoughts support the
positive changes of teachers’ practices. Impacts of the PD program which has been
implemented as much as planned, associated with the level of participation rate. Then
the teacher changes in four dimensions: content/skill/misconception, teaching strategy,
material/technology and assessment are investigated considering teachers’
participation rate in the PD program. The study results intended to show effective
teachers’ practices after participating a well-designed PD program. In the literature,
there have been studies to examine changing of teacher classroom practices. They have
different type of designs given with the strengths and weaknesses in Chapter 2. Present
study is associated with literature findings in terms of positive effects of the PD
program on teacher practices (Desimone et al., 2002; Fullan & Stiegelbauer, 1991,
Heller, et al., 2012; Ingvarson et al., 2005; Pop, Dixon, & Grove, 2010). Because of
the complexity of conducting PD research, it is recommended to evaluate any PD
research results in their own contexts and with their own characteristics. As a same
manner this model needs to be thought with their overall design components. With the
study, direct PD effects on teachers’ classroom practices are provided with detailed

evidence-based results.

I explained this program in five phases with qualitative data collected before, during
and after the PD program. The process of changes in teachers’ practices was
investigated by case study and action research approaches. Case study approach helps
to describe the PD program in detail. During the action research process both
researcher and teachers worked collaboratively and systematically. They practiced

new things in their learning environments.
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5.3.1 Discussion of Related Results in Four Dimensions Creating Content of the
Professional Development Program

The more participation to the PD program (face to face and non face to face
interactions) in each dimension (content/skill/misconception, teaching strategy,
material/technology and assessment), the more positive change was in lesson
applications of the teachers in that dimension. This study shows the importance of
obtaining more intended results due to interaction time and paying attention on
subjects to increase participation and continuation to PDs to be made. Participating
teachers of the study were divided into lower and upper groups according to
participation rate of approximately 80% (participation value having sharp changes)
and then results were discussed. Again, for seeing the change according to
participation rates or for incentives and awards (e.g., certification) to increase
participation, assessment can be made based on the cut off points to be determined

uniquely for the study.

According to the results of observation, all teachers positively changed due to delivery
of the common topics after the PD program. In addition, there is more increase in the
number of completely delivered common topics for teachers having more participation
rate to the PD program. Besides, common topics presented partially delivered, wrongly
delivered, and more delivered than aimed at the curriculum have decreased. None
delivered common topics were not observed in upper and lower level of teacher
groups. More daily life emphasis was made after the PD program. Not delivering the
common topics, which was seen in the first observations, has been a subject
emphasized in the PD program and it was determined that it was given more clearly
by the teachers in the second observations. In subjects, which are mentioned to be not
learnt according to the observations in student group interviews, it is seen that there is

improvement after the PD program.

When the observation results are considered in terms of the PTSE, ICS and PSS skill
objectives, again a positive development is seen and this development is more in
teachers in upper groups in terms of participation rate. The PTSE and ICS skill

objectives in class have been presented more. In addition, content of the teaching

194



program was discussed with participating teachers in detail. In this context, the subject
on how to present common topics and skill objectives in an integrated way expected
from the teachers was shown with examples. The teachers state that they pay more
attention on skill objectives after the PD program. When the PTSE objectives in 2007
physics program are examined, it is seen that these skill objectives are quite close to
the content objectives as structure and content. For example PTSE1a skill objective:
“Defines physics and understands that it is one of the main disciplines to realize the
events in universe” is similar with content objective: “It seeks to answer the question
of what physics is”. Thus, it can be said that presentation of the PTSE skills more by
the teachers is related to this similarity. The ICS skill objectives which were never
used before the PD program have begun to be used after then. The PSS involves
science process, creative thinking, analytical and spatial thinking, data and numerical
processing skills and higher order skills (TTKB, 2011) which are different from the
PTSE, ICS and AV skill objectives. Therefore, when it is considered that the PSS are

consistent of higher level skills, increase was not as much as the other skills.

08, 09, 011 common topics in which there are misconceptions and cautions have
begun to be given more and correctly after the PD program, however, increase was not
as much as the others. In these common topics, as dealing with misconceptions is hard
due to their resistant and solid structure (Hammer, 1996) increase was not in the
expected level. Misconceptions can be very difficult to change (Singer, Nielsen, &
Schweingruber, 2012) and it requires more time using alternative techniques to
remediate them (Tuan & Chin, 1999). According to the results of this study, it can be
said that PD programs, which will have the basic purpose of eliminating

misconceptions, need to allocate more time.

There was not much increase in misconceptions and cautions which are related to the
structure and characteristics of scientific knowledge (O8b, O8d, and O9). On the other
hand, there was a change in misconceptions and cautions which are related to the ways
of accessing scientific knowledge (O8a, O8c through the PD program. Results are
compatible with previous NOS research findings that NOS understandings are
inconsistent and fragmented. For example, many teachers, who have the idea that the
science has a tentative structure that can change, now have the idea that scientific

theories can be turned into law over time (Schwartz, Lederman, & Crawford 2004).
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There were students who mentioned that they did not learn the hypotheses, theories on
09 and relations and differences between them after the PD program. Misconceptions
on O11 and O5 and changes in O7 common topics are quite few. There are missing
parts after the PD program on some NOS concepts (modelling, hypothesis, law, and
theory) in which there were problems as a situation emerging in students’ notebooks
examined as documents. According to the PD program evaluation interview result, the
teachers indicated using units, making a hypothesis, mathematical modelling, law, and
theory-related misconceptions are still seen as difficult concepts from students’

perspectives.

When the observation results are examined in terms of teaching strategies, it is seen
that number, variety and quality of strategies have increased after the PD program.
One of the purposes in this dimension was to apply more student-centered methods.
Teaching methods requiring students' participation have been used by all teachers in

the upper and lower groups.

In the interviews made with student groups after the PD program, it was mentioned
that the students talked about different and various methods used in their classes and
they participated in lessons actively (except the students of teacher TC who
participated in the program least). No decrease or significant change was seen in the
number of teaching strategies (included teacher—centered) which required less
participation of students. When they are used, it has been observed to increase in their
qualities. The results taken from the PD program evaluation interviews support the
idea that teachers used more various and richer teaching strategies which make the

students participate in lesson.

When the observation results are examined in terms of material/technologyi, it is seen
that there is increase in number, variety and quality after the program. This increase is
also supported by student group interviews. The students in the interviews before the
PD program said that they didn't use any material/technology in the lessons, while the
students in interviews after the PD program said that they used material/technology in
different variety and numbers. As targeted by the PD program, the emphasis on

appropriate and effective use of books in and out of class was considered by the
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teachers. For enforcing this dimension, they were given the materials which can be
used directly in this unit and they discussed the material selection together. It is seen
that this method is useful. When the teachers were directly given concrete materials
and they were shown how to use them in the lessons, they preferred to use these
materials more in their own lessons. The results taken from the PD program evaluation
interviews support the idea that the teachers used more various and richer strategies

which make the students participate in lesson.

When the common topics were assessed by the teachers, it was seen that summative-
purpose assessment as written exam was traditionally common in all teachers in upper
and lower group before the PD program. The teachers stated that they know summative
assessment more than the other assessment types in the interviews. However, when
these exams made by the teachers are examined in terms of common topics
distribution, it was determined that content validity is in low levels. In the PD context,
it was emphasized that content validity must be paid attention in written exams made
for summative purposes. However, it was seen that this problem continued after the
PD program. However, as common exam application was started after 2013
curriculum program, some teachers could not prepare exams including all common
topics in end-of-unit exams after the PD program. When the unit exams made after the
PD program were assessed in terms of their qualifications, increase was seen in their
quality scores. Placement and diagnostic assessments which are less known were not
observed before the PD program. It is again seen that Teacher TB showing maximum
participation in the program used these two assessment methods in the most effective
way after the PD program. In general, this program has increased awareness of the
teachers on these assessment types used for different purposes. Formative assessment
increased in number and it has begun to be used in a more qualified way. In interviews
made with the students before the PD program, grading based unit exams were stated
more, while the teachers talked about different assessment types used in lessons for
different purposes after the PD program. In interviews, the students stated that their

teachers gave them more feedback and they examined whether they had learned or not.

Although importance given for each dimension was nearly the same in face to face

interactions, when four dimensions are thought together, the teachers did not pay
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attention to the assessment dimension as much as others in non face to face
interactions. Seven teachers gave 35 minutes in average for assessment dimension in
non face to face communication. This time was 160 minutes for
content/skill/misconception dimension, 136 for teaching strategy dimension and 75 for
material/technology dimension. In order to motivate them, some documents and
questions related to the assessment dimension were uploaded to the social media group
and although discussion environments tried to be created, the teachers were less
interested in this area. Teachers have been in communication more for teaching
strategy and material use in non face to face interactions. Content, using teaching
strategy and material may have appeared to be more related to each other by the teacher
and these may have been thought as a whole. Assessment dimension may have been

seen as a separate part and required more attention to be given.

The PTSE skill objectives were assessed for formative and summative purposes.
Assessment of the PSS skills has increased in the teachers in upper group. The ICS
skills were assessed by one teacher for formative purpose, but it was not assessed by
any teacher for summative purpose. Assessment of the skill objectives is not as
common as assessment of common topics. In addition to the emphasis on use of the

skills, information on how to assess them should be considered by teacher educators.

5.3.2 Discussion of Characteristics of the Professional Development Program
Model

As indicated in both international and national literature review, crowded traditional
PD forms such as meetings, seminars, or workshops which are far away actual
teachers’ expectations and needs are found inadequate. (Bliyiikoztiirk, Akbaba, Altun
& Yildirim, 2010; Walker 2013). Teachers are in a passive role without collaborating
(Burbank & Kauchak, 2003). Need analysis is neglected in most PD initiatives;
therefore, they do not meet many expectations of participants. Longer PD programs
are found more effective and provide notable changes in teacher practices (Akerson &
Donnelly, 2008; Hunzicker 2011; Supovitz & Turner, 2000; Thomson & Kaufmann,
2013).
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In consequence of the shortcomings mentioned in the literature, the results from the
needs analysis, 12 characteristics were intended to integrate in the PD model
framework. This development model which consists of 12 characteristics had a
positive effect on class teaching in four selected dimensions for teachers. When the

characteristics taken on basis of the PD model are considered, it is important to:

e Consider the needs of participants
The first property of this program is that it is oriented on the needs of teachers.
The PD program has not only focused on missing issues as the points that must
be considered but also it has determined the richness which are useful for
teachers as result of preliminary assessments (e.g., observations, student group
interviews) and they were transferred into each other through workshops. In
addition to implementation of need determination to the persons in need, the
students’ needs of the teachers which are indirectly affected from the PD
program were considered. The students expressed ideas to contribute on
determination of their teachers’ needs and data in compliance with the
observations were obtained. In the light of these, in addition to the need
analysis survey made on the teachers, this study was contributed more by using

student group interviews as need analysis.

e Raise participants’ awareness related to current situation
Some mechanisms were developed for convincing the teachers to change and
create awareness for their current situation. Observation and student interview
summary results were given before starting the PD program as written reports
without negatively impacting participating teachers. Missing or incorrect parts
were expressed with symbols (smile, sad face) instead of being assessed as
good or bad. In this way, PD programs to be given can be supported with

awareness in similar way.
e Provide support in different ways

MoNE gave permission to the teachers for participating in the PD program.
Schools also supported the PD program. | easily collected data from the
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schools. Academicians gave lectures in the Workshop I. Anytime, teachers
received materials and useful sources during the PD program. Giving and
receiving support in different ways during the program implementation

contributed to the development of teachers.

Consider motivation elements to participate in trainings

Certificates as the support received from MoNE motivated the teachers. As
indicated in Guskey’s (1986) study one of the reason for failure of PD programs
IS not to consider motivation elements to participate in trainings. These
certificates were given to the teachers as award for participating in the PD
program. By considering the needs of teachers, expert persons were invited as
university members and they were open for communication with teachers as
friendly manner. Participating teachers firstly hesitated on working with
university members but they started working with them due to the selected

persons’ soothing behaviors and movements.

Apply some feedback strategies

The teachers were given feedback for sample lectures in Workshop Il from
three different sources. As result of self-assessment, which is identified as an
important role in learning of teachers (Ross & Bruce, 2007), and the feedbacks
given by me and their colleagues (Fullan, 2006), missing parts in Workshop 11
presentations were completed and lectures to be made in their schools were

enforced more.

Provide opportunity to practice

As supported in PD literature (van Driel, Beijaard, & Verloop, 2001) the
teachers stated that the opportunity to apply the knowledge they learned
theoretically in the PD program was an important feature of developing
professionally. Besides, performance of the Workshop Il at a time near to the
real class implementations helped teachers remember what they had learned by

giving them opportunity to apply them directly.
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Develop planned and at the same time flexible PD programs including effective
communications

The teachers used the time effectively and efficiently due to the fact that
program was planned with workshops and it was in a flexible structure which
is supported by non face to face interaction. In the PD program, which was
spread to a long time without being boring and monotonous, motivation was
on the top level. They mentioned that they want to know what they will learn
about the program content. They had the opportunity to make preparation for
the sessions in workshops. Before the Workshop |, teacher to teacher
communication part was marked as “-” in treatment verification form by me.
For a better preparation stage, it should have been more efficient if teacher-
educator and especially teacher-teacher interaction was made by sharing the

whole content (e.g., one month before the PD program).

Consider long-term duration and ongoing structure in PD programs

When it is considered that learning of teacher is a dynamical progress (Sparks
& Loucks-Horsley, 1990) the fact that PD is a long term and ongoing progress
has provided adaptation and application of the program. Supovitz and Turner
(2000) findings indicated quality of teacher implementation is associated with
total PD hours. According to the suggestions of Desimone (2009), at least 20
hours of professional development program is required for change of teacher.
Totally contact time was 42 hours, consisting of 32 hours for face to face and

10 hours for non face to face interactions in the PD program.

Develop content specific PD programs aligning with the curriculum

By considering the fact that teachers who want to participate in content specific
PD programs and appropriate grade levels for their school contexts as
supported in the literature (Chval, Abell, Pareja, Musikul, & Ritzka, 2008), this
program was effective and efficient for teachers because it was prepared in
accordance with the teachers’ content specific needs. For this purpose a
curriculum unit was selected as content of the PD program. There were

questions prepared based on contents in the need analysis surveys. Missing
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issues and expectations were determined with general questions on a specific
subjects to be focused by the program. This unit which was included in the
2011 revised physics curriculum program named as Nature of Physics (NOP)
and appears as Introduction to Science of Physics (ISOP) unit in 2013 physics
curriculum. The PD program helped the teachers to know more about common
topics in both physics curricula and aimed to increase the content development
with the use of teaching strategy, material/technology and assessment for
different purpose. It must be known that applications which take attention on
how to teach the content are better than being only focused on subject matter
knowledge (Cohen & Hill, 2000; Hunzicker, 2011). With the aspect, the PD

program has been useful for the new curriculum unit application.

Provide an active learning environment (effective/productive working,
reflective thinking, and discussion)

The fact that teachers worked together actively in a small group without
hierarchical structure has increased the efficiency of the PD program. This
feature enriched the quality of the PD program. Works made on product
development by taking active role instead of passive role have gained
production habit for the teachers. As suggested by Van Driel and Berry (2012),
the teachers had the opportunity to discuss good and bad practices in the PD
program, the articles were given in Workshop | and activities were made in
small groups. Environments in which results of applications are discussed
together were recommended in the literature (Borko, 2004). This program
which was made in accordance with their needs and participating voluntarily
made the teachers develop professionally. Participating teachers were
previously educated on the use of materials and their experiences helped them

implement these more comfortable in the class.

Include interactions and collaborately working

As result of face to face and non face to face interactions, a collaborative
learning environment was created. Unlike traditional trainings, face to face
interactions were consistent of workshops in which there are practical
applications rather than giving theoretical information. Social media is used as

an environment in which almost everyone spent of his/her time with non face
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to face interactions. This media was actively used for learning with discussions
during the PD program. In this way, using two environments together as hybrid
have enriched the PD context as well. In informal speeches made after the
study, determination of collaborative work in environments out of school (e.g.,
science festivals) has shown that the interaction created due to program

continued itself.

Provide building learning community

Group study was made by developing team soul with creation of learning
group. As suggested in PD literature (Luft, & Hewson, 2014), network is a
fairly important factor in learning, all teachers of the study participated in the
PD program from different schools and they made collaborative activities.
Networks between teacher to teacher and teacher to educator during the
training have tried to be continued after the PD program. Networks in social
media opened for the unit continued for the other units after this. Networks
were provided during and after the PD program as planned. Previously
mentioned, teacher-teacher network could not be used in the requested level as
it was intended to use more before the program. This part is suggested to be

tried and tested for the PD programs.

5.4 Implications and Suggestions

The study indicates some implications for teachers and PD program developers/

teacher educators. In addition, some suggestions for further research are given in the

following sections.

Implication for teachers

It was found that the teachers have the highest level of efficiency when they participate

in the program voluntarily by requesting to learn more. It should be noted that each

teacher is responsible for his/her own professional development (Shapiro & Last,

2002). To be a change in the practices of the teachers, one of the necessary conditions
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is “teachers must be willing to change” (Kirkpatrick ve Kirkpatrick, 2006 p:23).
Teachers also should do their part. Any successful result can get, if all stakeholders

share their responsibilities.

Implications for PD program developers or teacher educators

According to the findings of this study, participation rate to the professional
development program created positive effect on in-class applications of the teachers.
Therefore, it is suggested to consider participation rate in PD programs and to take
measures for increasing participating hours to the programs.

In the study, transfer of common topics and skill objectives, the use of teaching
strategy and material/technology were seem to reflect the applications by the teachers
who participated in the program. Although, some misconceptions and cautions were
emphasized correctly after the PD program, the positive change was not as much as
seen in the common topics. To see more changes in misconceptions/cautions, PD
programs should have more time. It was observed that the teachers have deficiencies
in assessment due to past experiences and assessment of skill objectives is not as
common as assessment of common topics. Based on these findings, it is thought that
the needs on knowledge and practice can be more on class assessment in pre-service

and in-service trainings.

Versatile research will be useful when determining needs of teachers. For this purpose,
in addition to taking thoughts and learning about experiences of one teacher,
uncovering the real needs will be a more realistic approach. Observations, student
interviews can be used for this. Studies in which observation is not useful, getting of
students’ thoughts can be fruitful approach for determination of needs and current
teaching situation. Adult learning approach was also considered when designing this
PD program. In the same manner, consideration of learning theories can also be useful
in professional development stage. In addition, it is suggested to ask questions on

contents of programs as well as the general questions in need assessment surveys.
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The model developed was created by integration of 12 professional development
characteristics to the program in certain levels. As suggested by Luft and Hewson

(2014), and considering the research results, studies in which these components are
integrated and examined in terms of their effects are needed instead of studies in which

the effect of only one PD characteristic is measured.

In PD programs, models in which teachers are directly on the forefront should be
applied rather than lecturing only by persons who are deemed to be experts. Still,
educators to be invited for support should be determined according to teacher needs.
PD programs given by experts should include mutual communication rather than

single-way lecturing.

Suggestions for Further Research

In this study, practices of teachers were deeply examined and a PD model was
presented. For testing the same model, other variables from the PD literature; teachers’
pedagogical content knowledge (Frey & Fisher, 2009), teachers’ self-efficacy (Biimen,
2009), beliefs (Haney, Czerniak, & Lumpe, 1996), students’ success (Luft, & Hewson,
2014) can be examined as learning outputs. This study explains the development
process in five phases. In the literature, details of these development processes are not
given much importance (Stolk, M. J., de Jong, O., Bulte AM.W., & Pilot A. 2011).
The same study can be tested with a bigger and difference sampling group and by

repeating in difference disciplines.

Positive impact of the PD model framework for a unit newly presented in the physics
curriculum was seen with the help of study results. By considering this issue,
development of teachers should be provided with new subjects and concepts as
suggested in the literature (Ayvaci, Bakirci, & Yildiz, 2015). Primarily, the needs of
teachers should be determined and the different subject areas in which they have

problems or which they have known less should be considered in PD programs.
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The PD program was unable to provide teacher-teacher communication environment
before starting the training. This communication can be realized by spreading to a
longer term before the programs. Preliminary preparation can be useful for teachers to
be more familiar with the PD programs. This part is suggested to be tried and tested

for future PD programs.

In this study, it was seen that presence of the necessary materials and tools for active
performance of face to face interactions in the study environment motivates the
teachers according to my experiences. Programs, in which the teachers are active
participants, and involved in practical applications should be created. With face to face
and non face to face interactions (computer networks, phone calling), PD of the
teachers were tried to be increased. In this way, hybrid learning environments can be
suggested to be used for PD programs as a supportive system for learning of teachers
(Elster, 2010).

5.4.1 A Suggestion on Dissemination of Developed Professional Development

Model (Turkey context)

This long-term PD model was executed, designed, applied and evaluated by me
(researcher). In order to make this model effective (reducing work load, cost effective,
saving time, dissemination etc.), it is suggested to follow-up and audit this program by
an organization/unit which can work instead of the researcher. Ministry of National
Education (MoNE) is selected as a responsible organization. How this PD program
can be implemented by Ministry of National Education (MoNE) associated with its

model framework is explained as following:

Basically, the execution authorization belongs to the MoNE and this PD model can be
modified if necessary and used in different disciplines. First of all, the training
approach which is generally consistent of ineffective features (for example, short term,
including general subjects far from needs and expectations) and known as in-service
training need to be avoided, and it is suggested to prefer using teacher professional

development term by adopting individual development and the thought that it is a long
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term and comprehensive subject which continues along the profession. In the current
system used in Turkey, teacher professional development programs are organized by
the Directorate General for Teacher Training and Improvement (Ogretmen Yetistirme
ve Gelistirme Genel Miidiirliigii) (OYGM) and locally by governorates (Provincial
Directorates of National Education) (il Milli Egitim Miidiirliikleri) (MoNE, 2011). In
this model, participants can come together by creating small groups (target group,
about 10-15 people) on demand. These groups can be consistent of the teachers in
same branches (community group), as well as the teachers working in the schools in
same district. Created groups apply to MoNE with the training content they request, or
MoNE groups the participants by opening individual application platforms online.
These are individuals who need development on a particular subject. MoNE Private
Bureau Unit, (MEB Ozel Biiro Birimi) announces these programs with annual
education plans. A program coordinator (PC), responsible for designated groups, is
assigned. PC has the duty of following up all kinds of correspondences,
communications, regulations and programs. PC makes interviews with the target
groups and he/she determines the university member who is able to help in the
requested subjects (he/she can work jointly with Department for Teacher Training and
Relations with Foundation Higher Education Institutions (Ogretmen Yetistirme ve

Yiiksekdgretim Kurumlar ile Iliskiler Daire Baskanligr)

This program manager (PM), selected objectively, is a university member having
scientific ability in related areas. In addition, supervision expert(s) (SE) will be
assigned by a unit within OYGM (e.g., Department for Support and Monitoring of
Professional Development (Mesleki Gelisimi Destekleme ve izleme Daire Baskanligr)
for making all kinds of supervision-assessment activities scientifically. Alternatively,
a ministry unit can be appointed for this part (e.g., Directorate General for
Measurement, Assessment and Examination Services (Olgme, Degerlendirme ve
Sinav Hizmetleri Genel Midirligi). PM and SE will work together to select the
necessary measurement tools and develop the PD contents. PM can also work with an
assistant (another university member or MoNE can collaborate with experts in some
institutes such as TUBITAK, TODALIE or a “teacher educator” (formatdr) suggested
by MoNE (HEDB, 2008).
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With collaboration of PM, SE and participant teachers, analysis of the target group is
made as the first step. This is a multi-dimensional need analysis covering the stages in
which necessary information are collected before for determining how to execute the
program and its contents. When determining the needs, technics and tools to be used
(surveys, document reviews, teacher/student interviews, teacher/student achievement
tests, lesson observations etc.) are selected according to the program’s purpose and
present conditions. Data results are reported by SE and shared with PM. PM works on
the results and creates awareness of teachers by sharing the information obtained from
different sources. PM reviews all data with details and creates a program plan by
benefiting from his/her scientific expertise experience in this subject. At this stage,
teachers take active roles and make contributions (planned and flexible schedule is
created). Implementation which consists of four parts is started by PM. PM, who takes
duty on organization of these stages, is responsible for determining program structure
with PC and target group individuals (location, physical conditions, environment,
time, necessary equipment, food, transportation etc.). This kind of support is given by
MoNE. PC encourages teachers and supports for using present applications (e.g.,
Board of Education Teacher Portal) (Talim ve Terbiye Kurulu Baskanligi1 Ogretmenler
Portali) contributing to professional development. With this portal, teachers can access
useful sources related to their teaching via internet. PC can select schools, university
environments, in-service training institutes or teacher houses as place. In the
implementation, all phases followed in this thesis will be applied (face to face, non-
face to face interactions). In this long progress, target group’s members can participate
in activities sometimes as group and sometimes individually. In this component, the
most active part is the target group’s teachers. Teachers participate in the progress with
in-depth discussions and active/productive works. Effective communication and team
spirit are created and development of common objectives is targeted. Information
exchange continues with both face to face and non face to face interactions. PM mostly
takes part in process monitoring, support providing, guidance and feedback. According
to the results of need analysis, if there are concrete deficiencies, PM may invite his/her
expert colleagues for different dimensions in the content (e.g.; misconceptions,

measuring and assessment for different purposes etc.).
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Similarly, school directors of the target group teachers give the necessary support for
increasing quality of the PD (encouraging teachers, announcing programs, giving
official permission, etc.). These feedbacks and supports are maintained until class
teaching. The teachers have the chance to lecture as if they are in class environment.
PM and, if necessary, SE jointly assess these commentaries and teachers are given
feedback. Interactions continue until the class application. In the thesis work, teachers
had the chance to lecture only once, by teaching what they had learned. In the
interviews made after the PD program, numbers of these lectures can be increased in
organization of MoNE as participating teachers mentioned that they need more
practice. In the PD evaluation part, some variables are determined in parallel with the
first assessment as in the analysis part under coordination of SE. Reports are assessed
by PM and positive and negative things of the PD are discussed with the individual
interviews conducted with the teachers. Interests of teachers can be collected with
ways such as sharing the results with public for dissemination of program,
announcement via; newspapers, magazines, electronic newsletters, presentation in
academic environments such as congresses, conferences and publishing essays.
Participation of the other teachers to this program may be encouraged with methods
such as using highly motivated and volunteer teachers as a guide for sharing their
experiences. MoNE may provide some mechanisms for awarding and encouraging
teacher participation (wages, promotion, salary increase, school selection,
certification, etc.). PM (researcher in the thesis) who actively takes part in the
suggested model develops himself/herself in this program. A two-sided learning
environment is created. In this way, credits can be given to program managers and they
can be used for their academic development (Asunta, 2006b) or in calculation of points

for academic incentive allowance.

5.5 Assumptions

The main assumptions of the present study are given below:

e The study did not change the implementation of routine course contents in all
schools.

e [ compared the differences of teachers’ practices in two consecutive years. |
assumed that teachers’ students are about the same knowledge level and do not

change more from year to year.
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5.6 Limitations

Limitations in this research are listed as:

1. The result of the study was limited to the sample of participating teachers working
in Ankara.

2. Physics curriculum has changed in the middle of the study, so | had to present the

study results based on the common topics in two units.
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APPENDIX A

TEACHER SURVEY ON THE NATURE OF PHYSICS UNIT PD PROGRAM

HAZIRLANACAK OLAN “FiZiGIN DOGASI” KONULU EGITIME YONELIK
OGRETMEN GORUS ANKETI

Degerli Ogretmenlerimiz;

Bildiginiz gibi, mevcut fizik 6gretim programinin 9. ve 12. siniflarinda “Fizigin dogasi”
tiniteleri yer almaktadir. Bu tinitelerin gerek 6grenilmesi gerekse Ogretilmesini daha etkin
kilmak igin bir egitim programi hazirlamaktayiz. Bu programin olusturulmasi asamasinda
sizlerden gelecek oOneriler, verilecek egitimin organizasyonunun ve igeriginin sekillenmesi
acisindan bizlere yol gosterici olacaktir. Bu baglamda asagidaki sorulara samimi ve igtenlikle
yanit vermenizi beklemekteyiz. Doktora ¢aligmasi kapsaminda yapacagimiz bu aragtirmadaki
butiin kisisel bilgileriniz ve gorusleriniz gizli tutulacak ve baska herhangi bir amag igin
kullanilmayacaktir. Caligma ile ilgili sorulanmz igin, asagida verilen e-posta adresinden bize
ulasabilirsiniz. Caligmamiza katkilarinizdan dolay: simdiden tesekkur ederiz.

Iletisim
Dog. Dr. Ali Eryilmaz, Aras. Gor. Ozlem Oktay
ODTU, OFMAE Boliimii, e-posta: ozoktay @metu.edu.tr

A)KIiSISEL BILGILER

Asagidaki sorular, hazirlanacak egitim programi hakkindaki goriislerinizin kisisel
bilgilerinizle iligkisini tespit etmek amaciyla sorulmustur.

ALl. Cinsiyetiniz : [0 Bay [J Bayan
A2. Mezun oldugunuz fakiilte : [ Egitim Fakiiltesi [J Fen-Edebiyat Fakiiltesi
[ Diger (LOtFenyaziniz)} v mmmmmmaissssavmssssass

A3. Su anki egitim durumunuz

O Lisans mezunu O Tezsiz yiiksek lisans mezunu
O Tezli yiiksek lisans 6grencisi [0 Tezli yiiksek lisans mezunu
O Doktora 6grencisi O Doktora mezunu

AAd. Fizik ogretmeni olarak ¢aligtigmiz toplam siire (vil 0larak): ................cccooevvceeeecnvnennnne

AS. Calistiginiz okul tiirii

[J Anadolu Lisesi [0 Genel Lise
O Anadolu Ogretmen Lisesi [0 Meslek Liseleri
[J Fen Lisesi [ Diger (Lutfen yazimz): .........................

A6. Okulunuzda su anda égretmenlik disinda yaptigimz gorev(ler):
O Mudiir O Midir Yrd. O Ziimre Bagkanlig

LI Bormatorliks L1 Difer(LOtfen Yazimiz)? s s
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B) OGRETMENLERIN MESLEKi TECRUBELERINIi ORTAYA CIKARMAYI AMACLAYAN SORULAR

B1. Egitimle ilgili herhangi bir ¢aligma/proje yapmig veya yapiyor iseniz, hangi konularda galigtiginizt ve kimin tarafindan desteklendiginizi
kisaca yaziniz.

B2. Daha once herhangi bir hizmet-i¢i egitime katildiysaniz agagidaki tabloyu doldurunuz.

Tablo 1
Egitimin | Egitimin tiirii Egitimin Egitimin konusu Egitimin Egitimin diizenlendigi Egitimdeki roliiniiz Egitimin verimliligi**
siiresi (calistay, uygulamasi* | (aym cgitimde birden fazla | diizenleyicisi yer (sunum yapmak, materyal
Yih (giin) seminer, ise hepsini yaziniz.) (M.E.B, (okul, hizmet-igi gelistirmek, sadece dinleyici
konferans, vb.) TUBITAK, enstitiileri, iiniversite, olmak, vb.)
vb.) vb.)

ONCORCONCIRN(V)

6 @ 3@ M) (O

ONCORCONCINN(V)

G @G @MmO

ONCORCONCIRE(V)

ORCORCNCIRER(V)

ORONCORCINEOR)

ONCONCONCINCON(V)

* Katildiginiz egitimin tiiriine bagh olarak size en uygun segenegin harfini tabloya yaziniz. a) teori agirlikli b) uygulama agirlikli ¢) hem teori hem de uygulama agirhikh
** Katildiginiz cgitimlerin verimliligini; 5 (¢ok verimli), 4 (verimli), 3 (orta verimli), 2 (az verimli), 1 (verimsiz), 0 (kararsizim) olacak sckilde derecelendiriniz.




B3. Bundan 6nce katildiginiz hizmet-igi egitimler 6ncesinde, esnasinda ve sonrasinda
yasadiginiz tecriibelerinizi géz 6niinde bulundurdugunuzda ne tiir sorunlarla
kargilagtiniz? Size gore bu sorunlara yonelik ¢oziim onerileri neler olabilirdi?

B3.1) Sizin kontroliintiz diginda gelisen sorunlar ve ¢o6ziim Onerileri:

B4. Mevcut fizik 6gretim programinda fizigin dogast 9. sinifin ilk ve 12. sinfin ise son
tinitesidir. Bu Unitelerin 6gretiminde karsilasilmast muhtemel bazi sorunlar asagida
siralanmigtir. Siz de bu sorun/sorunlarla karsilasiyorsaniz, hangi sinif ve/veya siniflar igin
soz konusu oldugunu ilgili kutucugu isaretleyerek, yanlarinda verilen bosluklara ne tur
¢oziim Onerileri sunabilece@inizi yaziniz. Bunlarin disinda, karsilagtifiniz baska
sorun(lar) varsa “Diger” boliimiine yine ¢6ziim Onerileriyle birlikte belirtiniz.
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O Cevresel tutumlar (tiniversite giris sinavlarinda heniiz bu konunun yer almamasindan

dolay1 6grencilerin ve ailelerin bu konuyu énemsiz gérmesi, vb.): ((J9. simf, [112. sinif) ...

BS5. Mesleki gelisiminizde okulunuzdaki ziimre ¢alismalarini etkili kullanabildiginizi
distiniiyor musunuz? Zimre ¢aligsmalarinin daha etkili kullanilmast konusunda neler
yapilmalidir? Kisaca yaziniz.

C) HAZIRLANACAK OLAN “FiZiGIN DOGASI” KONULU EGITIME YONELIK
SORULAR

C1. Yapilacak egitimin organizasyonu

Tablo 2’de, hazirlanacak olan egitime katilmaniz durumunda bu egitimin nasil olmasini
istediginiz ile ilgili gorisleriniz sorulmaktadir. Tablonun altindaki Aciklamalar kismi size
yardimet olacagindan bu boliima okumadan tabloyu doldurmayiniz.

Tabloda verilen konular diginda, 9. ve 12. sinf fizigin dogasi tniteleri ile ilgili olarak bu

egitimde verilmesini istediginiz konu/konular var ise, “Diger” kismina yazip yine agiklamalar
kismindaki bilgiler yardimiyla ilgili alanlan doldurunuz.
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LET

Tablo 2

Konular

Egitimin
tiirii

Egitimin
uygulamasi @

Egitimde
kullanilmasini
istediginiz
kaynaklar @

Verilecek
ortam @

Kim tarafindan
verilmeli ©

Egitimdeki
roliiniiz ©

[Oriinler ™

Uygulama
Zamam ®

Egitimin
Siiresi (saat)

Egitimin _va;nlma
sikhg @

9. siif fizigin dogasi
iinitesindeki konular

12. smif fizigin dogast
iinitcsindcki konular

Fizigin dogasi gretilirken
kullanilan 6lgme-
degerlendirme

Fizigin dogas: ogretilirken
kullanilan tcknoloji

Fizigin dogasi ogretilirken
kullanilan materyal gelistirme-
uygulama

Fizigin dogas1 6gretilirken
kullanilan 6gretim yontemleri

Diger:

Aciklamalar:
1-8. siitunlar i¢in verilen seceneklerden size uyan bir veya birden fazlasm segip, yalmizca harfini ilgili alana yaziniz.

(1
@
a3
“
)
(6)
a

@

)

a) Seminer b) Calistay ¢) Konferans d) Diger (Ilgili bosluga ne oldugunu agikca yaziniz)

a) Teori agurlikli b) Uygulama agirlikli ¢) Hem teori hem de uygulama agirlikly

a) Kitap b) Makale ¢) Dergi d) internet ¢) Laboratuvar malzemeleri f) Teknolojik arag ve geregler (video, animasyon, vb.) g) Diger (i1gili bosluga ne oldugunu agik¢a yaziniz)
a) Okulumda b) Okulumun diginda ilimde veya ilgemde c¢) Il diginda d) Uzaktan egitimle e) Diger (Ilgili bogluga ne oldugunu agik¢a yaziniz)

a) Akademisyen b) Formator 63retmen c) Diger (Tlgili bosluga ne oldugunu agik¢a yaziniz)

a) Ornek ders anlatmak b) Materyal gelistirmek c) Sadece dinleyici olarak katilmak d) Diger (lgili bosluga ne oldugunu agik¢a yaziniz)
Egitim sonunda, somut anlamda ortaya ¢ikmasini beklediginiz iiriinler: a) Ozet sayfalari b) Calisma yapraklari ¢) Powerpoint sunulan d) Degerlendirme amagh
kullanabilcceginiz testler ¢) Diger (flgili bosluga ne oldugunu agik¢a yaziniz)
a) Okulda cgitim-6grctim yilinmn baginda b) Okul devam ederken ¢) Okulda cgitim-gretim yilinin sonunda d) Yaz tatilinde e) Hafta sonlarinda f) Giindiiz g) Aksam
h) Thtiyag duyuldugunda i) Diger (ilgili bosluga nc oldugunu agik¢a yaziniz)
Ornegin: Her hafta 2 saat veya her ay 5 saat gibi yaziniz.




C2. Tablo 2’ de her bir siitun igin Onerilerinizi yazarken neleri dikkate aldiginmizi kisaca
aciklayimiz.

“Egitimin tiirii”
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C3. Yapilacak egitimde dayanisma

Fizigin dogas! tinitesi igin hazirlanacak olan egitimin daha verimli ve faydali olmasi igin bu
egitim oncesinde. esnasinda ve sonrasinda sizin hem kendi aranizda (6gretmen-63retmen)

hem de egitimi veren kisilerle aranizda (6gretmen-egitmen) nasil bir iletigim olmastn
isterdiniz? Asagidaki tabloda ilgili yerlere yazimz.

Tablo 3

Egitim

Oncesinde

Esnasinda

Sonrasinda

Ogretmen-6gretmen  pgretmen-egitmen

ogretmen-ogretmen Bgretmen-cgitmen

Ogretmen-6gretmen  [6gretmen-cgitmen

C4. Yapilacak Egitimin Degerlendirilmesi

“Fizigin dogast” konulu hazirlanacak olan egitimin verim ve etkinligini gérmek adina hem
sizde (Tablo 4), hem de 6grencilerinizde (Tablo 5) meydana gelen gelismeyi tespit etmek
icin hangi 6lgiim arag ve/veya araglarinin kullaniimasini istersiniz? lgili alam (X) ile
isaretleyerek nedenini agiklayiniz. Kullanmilmasini diisiindiigiiniiz farkli ol¢iim araglar var ise,
“Diger” kismina yaziniz.

Sizlerin degerlendirilmesi

Tablo 4
Olgiim araclan Egitim Egitim Egitim Bu 6l¢iim aracglarmi se¢me nedeniniz
oncesinde | esnasinda sonunda
Anketler
Miilakatlar

Bagar testleri

Performansa dayali 6l¢tim
araglan (portfolyo, gozlem
formlari, vb.)

Diger:
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C4.1) Katilacaginiz egitim dncesinde, esnasinda ve sonunda kim tarafindan degerlendirilmek
istersiniz? Nedenini yaziniz.

Ogrencilerinizin degerlendirilmesi

Tablo 5.
Olgiim araglar Egitim Egitim Egitim Bu dl¢iim araglarimi se¢me nedeniniz
oncesinde | esnasinda sonunda
Anketler
Miilakatlar

Bagan testleri

Performansa dayal1 dl¢iim
araglari (portfolyo, g6zlem
formlari, vb.)

Diger:

C4.2) Katilacaginiz egitim 6ncesinde, esnasinda ve sonunda grencilerinizin kim tarafindan

degerlendirilmesini istersiniz? Nedenini yaziniz.
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CS. Yapilacak egitime katilmi artiracak destekler

Hazirlayacagimiz “Fizigin dogasi” konulu egitime katilimi artirmak i¢in Milli Egitim
Bakanligi’'ndan ve bizden ne tiir destek veya destekler beklerdiniz? Katki saglayabilir
dediginiz bagka kurum/kuruluslar var ise, diger kismina beklediginiz katkiyr da yazarak
belirtiniz.

D) ONERILER

D1. Hazirlanacak egitim programinin etkinligini degerlendirmede bir olgiitte, program
bittikten sonra derslerinizdeki Ogrencilerin basarilarindaki degisimdir. Bu nedenle
derslerinizde ogrenci gozlemleri yapilacak ve 6grencilerinizin basarilarinda bir degisim
olup olmadig degerlendirilecektir. Fizik 6gretim programina bakildiginda fizigin dogast
tnitesi 9. siniflarda ilk, 12. siniflarda ise son tnite olarak karsimiza ¢ikmaktadir. Gerek
en son inite olmasi gerekse 12. siniftaki 6grencilerin 6zellikle iniversite sinavlan gibi
nedenlerden dolayr son donem okula devamsizliklart g6z oniine alindiginda, 12.
siniflarda bu ¢alismanin gergeklestirilme imkani hakkinda neler digiinmektesiniz?
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D2. Su ana kadar 12. simiflarda fizigin dogasi tinitesini kag kez anlattiniz?

D2.3) 12. simiflarda derslerin gozlemlenmesi ve 6grenci basarilarinin degerlendirilmesi sz
konusu oldugunda, fizigin dogasi tnitesi 12. siniflarda birinci donem anlatilabilir mi?

D3. Fizigin dogasi tnitesinin 6gretim programindaki yeri ile 9. ve 12. sinif 6grencilerinin
genel olarak durumlarn disiintldiiginde, hangi siniflarla ¢alismak hem sizler igin hem de
bizim agimizdan daha elveriglidir?

D4. M.E.B.’dan gerekli izinler alindiktan sonra, 2012-2013 bahar doneminde uygulanmasi
planlanan “Fizigin dogas1” konulu egitim programina katilmak ister misiniz?

O Evet U] Hayir

D5. Hazirlayacagimiz egitimle ilgili olarak yukarida bahsi gegmeyen ancak sizin eklemek
istediginiz hususlar var ise asagida belirtiniz.
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APPENDIX B

THE FIRST VERSION OF TEACHER SURVEY ON THE NATURE OF
PHYSICS UNIT PD PROGRAM

FiZIGIN DOGASI iCERIKLI HAZIRLANACAK SEMINER iCiN
OGRETMEN GORUS ANKETI

Degerli Ogretmenlerimiz;

Fizigin dogasi igerikli hazirlayacagimiz bir seminer programi igin sizlerin dusiincelerini
asagidaki sorularla tespit etmeye ¢alisacagiz. Bu baglamda sorulara samimi ve igtenlikle yanit
vermenizi beklemekteyiz. Verdiginiz her bilgi gizli tutulacak ve bagka herhangi bir amag igin
kullamlmayacaktir. Caligma ile ilgili sorularimz igin, asagidaki iletisim bilgilerinde bulunan
e-posta adresinden bize ulagabilirsiniz. Calismamiza katildiginiz igin simdiden tesekkiir
ederiz.

Iletisim

Aras. Gor. Ozlem Oktay

ODTU, OFMAE Boliimii

E-posta: ozoktay @metu.edu.tr
A) DEMOGRAFIK BILGILER

Asagidaki bilgiler, hazirlanacak seminer programi hakkindaki gortslerinizin demografik
ozelliklerinizle iligkisini tespit etmek amaciyla istenmektedir.

Al. Cinsiyetiniz : OBay OBayan
A2. Dogum yilmiz B S eSS T SR S S eSS AR

A3. Mezun oldugunuz fakiilte : CIEgitim Fakiiltesi [JFen-Edebiyat Fakiiltesi

Ad. Su anki egitim durumunuz :

[JLisans mezunu [OTezsiz yiiksek lisans mezunu
[OTezli yiiksek lisans 63rencisi [JTezli yiiksek lisans mezunu

ODoktora dgrencisi ODoktora mezunu
AS. Fizik ogretmeni olarak ¢alistiginiz siire (il 0larak): ...............ooceeceveevivevenneneneciceecenes

A6. Calistigimz okul tiirii

[JGenel lise [JFen lisesi
[JAnadolu Lisesi OAnadolu 6gretmen lisesi
[OOMeslek liseleri ODiger (Litfen yaziniz):.............c..ceeveene.

A7. Okulunuzda su anda var ise yaptiginiz gorevler:

OMudarluk OOMudar Yrd. [JZiimre bagkanlig

CJFormatorliik [T Dh Ser (LBt R e S aETIZY smssssisiomessomisieasmasmmsriswaams
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B) OGRETMENLERIN TECRUBELERINI ORTAYA CIKARMAYI
AMACLAYAN SORULAR

B1. Okul diginda egitimle ilgili herhangi bir ¢alisma/proje yapmis veya yapiyor iseniz, hangi

konularda galistiginizi ve kimin tarafindan desteklendiginizi yaziniz.

B2. Daha once katildiginiz hizmet-igi egitimlerini diigiinerek asagidaki tabloyu doldurunuz.
Tabloyu doldurmanizda yardimei olabilecek bilgiler i¢in tablonun altindaki Notlar kismini

inceleyiniz.

Tablo 1
Y Siire Etkinlik Etkinligin Etkinlik Kim Verildigi Etkinlikteki
[€))] tiirii uygulamasi konusu tarafindan ortam roliiniiz
(2) 3) 4) organize 6) 7
edildigi
(&)
Notlar

(1) Aldiginiz her bir egitim igin toplam stire (ay, giin, saat olarak yazabilirsiniz).

(2) Bu sutuna yazilabilecek etkinlik turleri: workshop, seminer, konferans, kurs, vb. olabilir. Katildiginiz
hizmet-igi egitim birden fazla tiir igeriyorsa, bu kutucuga hepsini yazabilirsiniz.

(3) Aldiginiz etkinlik tiiriine bagh olarak agsagida size uyan segenegin harfini tabloya yaziniz.

a) teori agirlikh b) uygulama agirlikli ¢) hem teori hem de uygulama agirlikls

(4) Aym etkinlikte birden fazla konuda egitim almig iseniz her konuyu yaziniz.

(5) Ornegin: M.E B, Tiibitak, vb.

(6) Ornegin: Okul, iiniversite, otel, kamp, vb.

(7) Ornegin: Sunum yapmak, ornek ders anlatmak, materyal gelistirmek, sadece dinleyici olarak
katilmak, vb.
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B3. Bundan once katildiginiz hizmet-igi egitimlerinin 6ncesinde, sirasinda ve sonrasinda
yasadiginiz tecriibelerinizi goz oniinde bulundurdugunuzda hangi sorunlarla karsilastiniz?
Size gore bunlara yonelik ¢6zim onerileri neler olabilirdi?

B4. Fizigin dogast konusu su anda 9. ve 12. sinif fizik 6gretim programinda yer almaktadur.
Bu konularin 6gretiminde karsilagilan muhtemel bazi sorunlar agagida siralanmistir. Siz de bu
sorun ve/veya sorunlart yagamakta iseniz ilgili olanlari isaretleyerek bu sorunlara ne tiir
¢Ozim Onerileri sunabileceginizi ayrintili bir sekilde bir sonraki sayfadaki bosluga yazimz.
Bunun diginda, sizin karsilastiginiz baska sorunlar varsa, yine ¢dziim Onerileri ile ‘‘Diger
sorunlar ve ¢coziim onerileri”’ kismina yaziniz.

OIKullanilan kaynaklarin azligi

[Konunun 6gretim programindaki yeri (sirast)

[IDiger konularla karsilastirildiginda yeni 6gretiliyor olmasi
CIBu konudaki bilginizi yetersiz / eksik gérmeniz

U Gereksiz bir konu olarak gérmeniz

[Zaman yetersizligi

CCevresel tutumlar (iiniversite giris stnavlarinda heniiz bu konunun yer
almamasindan dolay1 6grencilerin ve ailelerin bu konuyu 6nemsiz gormesi, vb.)

CIDiger sorunlar ve ¢dzim ONerilert; ..............cviiee it e,
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C) FIZIGIN DOGASI KONUSUNDA HAZIRLANACAK OLAN SEMINERE
YONELIK SORULAR

C1. Seminerin organizasyonu

Bu bolumde; fizigin dogast igerikli bir seminere katilmaniz durumunda s6z konusu seminerin,
Tablo 2’de verilen belli 6zellikler dahilinde nasil olmasint istediginiz ile ilgili gorisleriniz
sorulmaktadir. Tabloda verilen her bir konu i¢in istediginiz seminer turini, siiresini (saat),
zamanini, seminerdeki bulugsma sikligini, seminerin kim tarafindan verilmesini istediginizi,
ortamini, seminerdeki katilimcilarin roliini ve seminerde kullanilmasini istediginiz kaynaklar
belirtiniz. Tabloyu doldururken diger sayfadaki Ek bilgiler kismindaki agiklamalan
dikkatlice okumaniz gerekmektedir. Ek bilgiler kismini okumadan Tablo 2’ yi doldurmayiniz.
Tabloda verilen konular disinda fizigin dogasi icerigi kapsaminda bu seminerde “...............
konu ile ilgili de bir egitim verilseydi iyi olurdu” dediginiz konu/ konular var ise “Diger”
kismmin altindaki bos situnlara yazip yine verilen yonerge yardimiyla ilgili alanlan
doldurunuz.

Uyari: Tabloyu ve arkasindan gelecek ek bilgiler kismini rahat doldurmaniz agisindan 6. ve 7.
sayfanin baskida verleri degistirilmistir. Bu tabloyu 6. sayfadaki ek bilgileri g6z 6niine alarak
doldurduktan hemen sonra, tablonun arkasina basilmis 7. sayfayi cevaplayiniz!
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JA4

Tablo 2

Konu'

Etkinlik
tiirii’

Etkinligin

uygulamasi®

Siiresi
(saat)*

Uygulama
zaman Is

Bulusma
sikhgi®

Kim tarafindan
verilmeli’

Verildigi
ortam®

Etkinlikteki
roliiniiz’

Seminerde kullanilmasini
istediginiz kaynaklar'®

9. ve 12. simif fizigin dogasi
niteleri®

Olgme-degerlendirme”

Fizigin dogas1 dgretilirken
kullamilan dlgme-
degerlendirme®

Fizigin dogasinin 6gretim
programindaki icerigi®

Genel teknoloji®

Fizigin dogas1 ogretilirken
kullamlan teknolojif

Materyal gelistirme-
uygulama®

Fizigin dogasi dgretilirken
kullanilan materyal gelistirme-
uygulamah

Ogretim yontemleri'

Fizigin dogas ogretilirken
kullanilan 6gretim yontemleri’

Diger:




Asagidaki sorular Tablo 2’ deki sorularla ilgilidir. Bundan dolay1 tabloyu cevaplamadan
asagidaki sorulara gegmeyiniz.

C1.1) Seminerin “Suresi (saat olarak)”, “Zamani” ve “Bulugma sikilig1” baslig: altindaki
stitunlara yazdiginiz cevaplarn neleri diistinerek belirlediniz? Her bir siituna verdiginiz cevap
icin ayn ayri agiklama yapiniz.

C1.2) “Kim tarafindan verilmeli” stitunu igin verdiginiz cevaplar1 goz 6ntinde bulundurarak
neden bu cevabi verdiginizi agiklayiniz. Ek olarak bu veren kisi / kisileri dustindugiiniizde
niteliklerinin nasil olmasini istersiniz? Agiklayiniz (Ornegin, tecriibeli, materyal gelistirmis
olan, vb.).

C1.3) “Verildigi ortam™ siitunu i¢in, verdiginiz cevaplart g6z oniinde bulundurarak neden bu
cevabi verdiginizi agiklayiniz.

C1.4) Mesleki gelisiminizin daha etkili olabilmesi i¢in okulunuzdaki ziimreyi nasil
kullantyorsunuz? Kendinizi gelistirmek i¢in sizce nasil kullanilmali? Kisaca yaziniz.
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617¢

EK bilgiler

Bu baslik altinda, fizigin dogasi igerikli seminerde yer almasi diistiniilen konular yer almaktadir.

Verilen seceneklerden size uyan bir veya birden fazlasin secip, yalnizca harfini ilgili alana yaziniz. a) seminer b) workshop c) okulda 6gretmenlerle birlikte
¢alisma d) bireysel ¢alisma e) proje f) online g) soru-cevap h) Gniversitede master / doktora derslerine katilma 1) gozlem yapma (meslektaglarini) j) zimre
ile birlikte calisma k) okul disinda 63retmenlerle birlikte ¢alisma 1) Dider ise (agikea ilgili alana yaziniz)

%a) teori agirlikli b) uygulama agirlikli ¢) hem teori hem de uygulama agirlikh segencklerinden birini segip, sadece harfini ilgili alana yaziniz.

*Verilen her bir konu i¢in gerekli olan seminer siiresini (saat olarak) belirtiniz.

*Verilen segeneklerden size uyan bir veya birden fazlasim segip, yalnizca harfini ilgili alana yazimiz a) okulda egitim-6gretim yilinin baginda b) okul devam
ederken c) okulda egitim-6gretim yilinin sonunda d) yaz tatilinde e) hafta sonlarinda f) giindtz g) aksam h) her ihtiya¢ duyuldugunda i) Diger ise (a¢ikca
ilgili alana yazimz)

®Her hafta 2 saat veya her ay 5 saat vb. gibi yaziniz.

"Verilen segeneklerden size uyan bir veya birden fazlasim segip, yalmzca harfini ilgili alana yazimiz. a) aymi okuldan dgretmen b) farkli okuldan &gretmen

¢) akademisyen d) Diger ise (a¢ikga ilgili alana yazimiz)

8Verilen segeneklerden size uyan bir veya birden fazlasini se¢ip, yalnizca harfini ilgili alana yaziniz a) okulumda b) okulumun disinda ilimde veya ilgemde
¢) il diginda d) online e) Diger ise (agikga ilgili alana yaziniz)

*Verilen segeneklerden size uyan bir veya birden fazlasini segip, yalmzca harfini ilgili alana yazimz a) sunum yapmak b) 6rnek ders anlatmak c) aragtirmaci
d) materyal gelistirme e) sadece dinleyici ) Diger ise (agik¢a ilgili alana yaziniz

Verilen segeneklerden size uyan bir veya birden fazlasim segip, yalmzca harfini ilgili alana yazimz. a) kitap b) makale ¢) dergi d) online-forum (materyal
paylasimi, vb.) e) laboratuvar malzemeleri f) teknoloji ara¢ ve geregleri (video, animasyon, vb) g) Diger ise (acikca ilgili alana yaziniz)

9. ve 12. sinif fizigin dogasi konusundaki tiim igerigi ve kazammlan diistiniiniiz. Ornegin: “Fizikte modelleme ve matematigin yeri” veya “Bilimin olgu ve
olaylart incelerken ana hatlarin bozmadan basitlestirerek agikladig durumlara 6rnekler verir”, vb.

®Ornegin: Alternatif 6lgme ve degerlendirme teknikleri, vb. konularda genel bir bilgi almak

“Fizigin dogasi ogretilirken kullanilabilecek her tirlii olgme ve degerlendirme bilgisini kapsamaktadir. Ornegin: Fizigin dogasi konularini 6gretirken
alternatif 6l¢gme tekniklerini kullanma, vb.

%Fizigin dogasi igeriginin ogretim programi dikkate alinarak neleri kapsadig ve nasil anlatilacagi bilgisi, vb.

‘Egitimde teknoloji nasil kullamlir?, vb.

*Fizigin dogasi dgretilirken teknoloji nasil kullanilir?, vb.

#Genel olarak materyal gelistirme ve uygulama bilgisi almak.

f' Fizigin dogast ogretilirken bu konuya 6zgii materyal gelistirme ve uygulama bilgisi.

‘Omegin: Problem ¢zme yontemi, akran 6gretimi yontemi, vb. konularda bilgi almak

JProblem ¢ézme yoénteminin fizigin doZasi dgretilirken kullanilmast, agik-diisiindiiriicii yaklagimin bilimin dogasi 6gretilirken kullanilmast, vb.



C2. Seminerde Dayanigma

Fizigin dogast konusunda hazirlanacak olan seminerin daha verimli ve faydali olmasi i¢in bu
egitimin oncesinde, sirasinda ve sonrasinda sizin hem kendi aranizda (6gretmen-6gretmen)
hem de semineri veren kisilerle aranizda (6gretmen-egitmen) nasil bir iletisim olmasini
isterdiniz? Agagidaki tabloda ilgili yerlere yaziniz.

Tablo 3.
Mesleki Gelisim
_ (")ncesi_r_lde _ Sirasmda _ Sonrasinda
Ogretmen- Ogretmen- Ogretmen- Ogretmen- Ogretmen- Ogretmen-
Ogretmen Egitmen Ogretmen Egitmen 6gretmen Egitmen

C2.1) Eklemek istedikleriniz var ise;

C3. Seminerin Degerlendirilmesi

Fizigin dogasi konusunda hazirlanacak olan seminerin daha verimli ve etkili olabilmesi i¢in
bu egitimin dncesinde. siireg icerisinde ve sonunda hem sizin (Tablo 4), hem de

ogrencilerinizin (Tablo 5) degerlendirilmesinde hangi 6l¢iim arag ve/veya araglannin
kullamlmasini istersiniz? Ilgili alam (X) ile isaretleyerek nedenini kisaca yazimz. Her iki
tabloyu doldururken size yardimci olabilecek asagida verilen agiklamalart okuyunuz.
Kullanilmasini diigindigiiniiz farklt 6lgiim araglart var ise, diger kisminda verilen yere

ekleyiniz.
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Ogretmenin degerlendirilmesi
Tablo 4

Olciim araclar Once | Siirecte | Sonda Bu dl¢iim araglarimi se¢gme nedeniniz

Yazili goris anketleri’

Yazili basart testleri’

Performansa dayali 6l¢iim
araglari®

Diger:

Aciklamalar

Thtiyaglari ortaya gtkarmay1 saglayan, goriislerin alindig degerlendirme yaklagimlan (Ornegin: Fizikte
matematik ve modelleme konusunda kendinizi ne kadar yeterli gérmektesiniz?).
?Bir konu hakkinda bilgiyi dogrudan ¢lgen yontemler (Oregin: Hangisi ya da hangileri fizikte kullamilan
modellemelere ornek olabilir? I. Evren modelleri II. Atom modelleri 1II. Istk modelleri
A)Yalmiz B)Ivell C)Ivelll D) Ilve Il E)Hepsi).
3Portfolyo, gozlem formlan, proje iiriinleri, vb.

C3.1) Katilacaginiz seminerin 6ncesinde, siiregte ve sonrasinda siz degerlendirilirken
roliiniiziin ne olmasini istersiniz? Nedenini yaziniz.

C3.2) Katilacaginiz seminerin 6ncesinde, siiregte ve sonrasinda siz kim tarafindan
degerlendirilmek istersiniz? Nedenini yaziniz.
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Ogrencinin degerlendirilmesi
Tablo 5.

Olgiim araclari Once | Siirecte | Sonda Bu 6l¢iim araclarmi secme nedeniniz

Yazili goriis anketleri’

Yazili basart testleri”

Performansa dayali 6l¢iim
araglart’®

Diger:

Uyar: Tablo 4’iin altindaki agiklamalar Tablo 5 i¢in de gegerlidir.

C3.3) Katilacaginiz seminerin oncesinde, siiregte ve sonrasinda siz degerlendirilirken
roliiniiziin ne olmasint istersiniz? Nedenini yaziniz.

C3.4) Katilacaginiz seminerin 6ncesinde, siiregte ve sonrasinda siz kim tarafindan
degerlendirilmek istersiniz? Nedenini yaziniz.
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C4. Seminere Katilimi Artiracak Destekler

Hazirlamay: distindigimuz fizigin dogasi icerikli seminerimize kattlimimzi artirmak igin
Milli Egitim Bakanligi’ndan ve bizden ne tir bir destek / destekler beklerdiniz? Katki
saglayabilir dediginiz baska kurum/ kuruluglar var ise diger kismina beklediginiz katkiy: da
yazarak belirtiniz.

C5. Seminerin Sonunda Elde Edilebilecek Uriinler

Yapilacak seminer sonunda, somut anlamda ne tiir tirtinler ortaya ¢ikmasini beklersiniz?
(Ornegin: Dersinizin iginde kullanabileceginiz galisma yapraklar, powerpoint sunulari,
videolar, materyaller, konu ile ilgili her tarli biliyi bulabileceginiz bir web sayfast,
degerlendirme amagl kullanabileceginiz testler, 6gretmen kilavuz kitapgiklart, vb.)
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D. Fizigin dogast ile ilgili gelistirecegimiz, uygulayacagimiz mesleki gelisim etkinlikleri ile
ilgili olarak yukarida bahsi gegmeyen ancak sizin eklemek istediginiz hususlar var ise asagida
belirtiniz.
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APPENDIX C

TEACHER SURVEY ON THE NATURE OF PHYSICS UNIT PD PROGRAM
EXPERT OPINION FORM

UZMAN GORUS FORMU

Fizik ogretmenlerine yonelik fizigin dogas: igerikli hazirlanacak olan seminer igin
katilimcilardan gelen donutler, gerek igerigin belirlenmesinde gerekse seminerin
organizasyonunda yol gosterici olacaktir. Bu amacla katilimci Ogretmenlerin goriiglerini
ortaya ¢ikarmayir hedefleyen bir anket hazirlanmistir. S6z konusu anketin gelistirilmesinde
once ilgili kaynaklar taranmig ve bir mesleki gelisim programim olusturan ortak ozellikler
ortaya c¢ikarilmistir. Bu ozelliklerden alt boyutlar olusturularak daha sonra soru formatina
doniistoralmustir. Anketin katihimcilara uygulanmadan 6nce daha gegerli ve anlagilir hale
gelmesi i¢in siz uzmanlarin degerli goriisleri bizim igin olduk¢a 6nemlidir. Doniitleriniz igin
simdiden tesekkiir ederiz.

Iletisim

Aras. Gor. Ozlem Oktay
ODTU, OFMAE Béliimii
E-posta: ozoktay @metu.edu.tr

GIRIiS BOLUMU

I.  Bu goriis formunda size sorulan tiim sorulari, anketimizi dikkatli bir sekilde inceleyerek
yamtlayiniz. Tk olarak anketin giris bolimii ile ilgili asagidaki sorulara cevabimz EVET ise
“E”, HAYIR ise “H” harfini ilgili kutucuga yazimz. Yamtiniz “H” ise, ilgili boliime kisaca
aciklama yapiniz.

Giris Boliimii Goriisiiniiz “Hayr” ise dnerileriniz

(E/H)

1. Anketin amaci girig
kisminda agikga verilmis
mi?

2. Cuamleler kisa ve
anlagilmasi kolay mi?

3. Giris kismu veterli mi?

II. Eklemek istedikleriniz: (Istediginiz takdirde bu formla birlikte size verilen anketin tizerine
gereken diizeltmeleri yapabilirsiniz).
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A) DEMOGRAFIK BILGILER

Bu boliimdeki sorularin amacy; katilimcilar hakkmda tamitict bilgiler almak ve
ogretmenlerden alinacak goriislerin, onlarm demografik ozellikleriyle iliskilerini incelemektir.

I.  Bu bolim i¢in asagidaki sorulart yanda kodlar verilen anketteki her bir soru igin yanitlayiniz.
Cevabiniz EVET ise “E”, HAYIR ise “H” harfini ilgili kutucuga yazimiz. Sonug asamasinda
ise; her bir soruyu ankette kalsin ya da diizenleme yapilsin diye degerlendiriniz.

Al | A2 | A3 | A4 | A5 |A6| A7

1. Kolay cevaplanabilir tirde mi?
2. Anlagilir m?

3. Soru tiirti uygun mu?
4. "Diger" segenegi var ise uygun yerde kullanilmig
m1?

Sonug olarak:
| Soru ankette kalsin m1? | | | | | | | |

II. Eger yukaridaki tabloda herhangi bir bolimii “H” olarak isaretlediyseniz, liitfen nedeni ile
birlikte agiklama yapiniz. Gerekli bilgiyi anket iizerinde veya asagidaki bos yere anketteki
soru numarast ile birlikte yaziniz.

III. Demografik ozellik olarak sorulabilecek sizce baska bir soru var midir? Var ise nedeniyle
birlikte yaziniz.
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B) OGRETMENLERIN TECRUBELERINi ORTAYA CIKARMAYI
AMACLAYAN SORULAR

Bu boliimdeki sorularin amaci; olgusal sorularla égretmenlerin yasadigi tecriibeler ya da
davramislar: ortaya ¢ikarmak, ogretmenlerin katildigr mesleki gelisim programlarmni inceleyip,
seminerin hazirlanmasmmda faydali olabilecek bilgileri edinmek, katilan ogretmenlerin
bilimsel faaliyetlere istirak etmede ne kadar aktif oldugunu arastirmak ve fizigin dogasi
konusunu égretirken yasadiklar: sorunlart irdelemek ve eksikliklerini ortaya ¢ikarmaktir.

I.  Bubolim igin asagidaki sorulart yanda kodlari verilen anketteki her bir soru igin
yanitlayiniz. Cevabiniz EVET ise “E”, HAYIR ise “H” harfini ilgili kutucuga yazimz. Sonug
asamasinda ise; her bir soruyu ankette kalsin ya da diizenleme yapilsin diye degerlendiriniz.

Bl | B2 | B3 | B4

1. Yukarida belirtilen amaglara uygun mu?

2. Anlagilir m1?

3.Verilen bosluklar cevaplama igin yeterli mi?

4. "Diger" secenegi var ise uygun yerde kullanilmig m1?

Sonug olarak:
|4. Soru ankette kalsin m1? I | | | |

II.  Eger yukanidaki tabloda herhangi bir boliimii “H” olarak isaretlediyseniz, litfen nedeni ile
birlikte agiklama yapimiz. Gerekli bilgiyi anket tizerinde veya asagidaki bos yere anketteki
soru numarast ile birlikte yaziniz.

III. Anketteki B1, B2, B3 ve B4 sorulan diginda bu boliimiin amacina uygun olarak sorulabilecek

baska soru var ise yaziniz.

IV. Tablo 1’e eklemek ve/veya gikarmak istedikleriniz varsa lutfen yaziniz.
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V. B4 kodlu soru ile ilgili:

Listelenen sorunlart goz ¢éniinde bulundurarak, eklemek ya da ¢ikartmak istedikleriniz varsa
liitfen belirtiniz (Istediginiz takdirde bu formla birlikte size verilen anketin {izerine
diizeltmeleri yapabilirsiniz).

C) FiZIGIN DOGASI KONUSUNDA HAZIRLANACAK OLAN SEMINERE
YONELIK SORULAR

Bu boliimdeki sorularin amaci; gelistirilecek seminer programint daha etkili ve verimli hale
getirmek i¢in yapabileceklerimiz dahilinde (bunlar her bir boliimiin basliginda verilenler) ve
ogretmenlerin istekleri dogrultusunda sekillendirmek, seminerin, organizasyonunu (seminer
tiiriingi, siiresini (saat), zamanmi, seminerdeki bulusma sikligmi, seminerin kim tarafindan
verilebilecegini, ortammi, seminerdeki katilimcilarm roliimii ve seminerde kullanmilabilecek
kaynaklary) ogretmenlerin istekleri dogrultusunda belirlemeye ¢alismak, semineri aktif hale
getirecek katilimci-egitmen iletisimini saglamak, seminerlerin degerlendirilmesinin kimler
tarafindan ve nasil yapilmast konusunda ogretmenlerin goriisiinii almak ve seminere katilimi
arttirici destekleri ve seminer sonunda ortaya ¢ikabilecek somut iiriinleri belirlemektir.

I.  Bubolum i¢in agagidaki sorulart yanda kodlan verilen anketteki her bir soru igin
yanitlayiniz. Cevabiniz EVET ise “E”, HAYIR ise “H” harfini ilgili kutucuga yaziniz. Sonug
agamasinda ise; her bir soruyu ankette kalsin ya da diizenleme yapilsin diye degerlendiriniz.

C1|C1.1|C12|C1L3(C14|C2|C3|C3.1|C32|C33|C34|C4|C41|C42

C43

C5

1. Belirtilen amaglara uygun
mu?

2. Anlagilir mi1?

3.Verilen bogluklar
cevaplama igin yeterli mi?

4. "Diger" segenegi var ise
uygun yerde kullanilmig m1?

Sonug olarak:

ISoruankettekalsmml? | | | l I | | | | | l | | |
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II.  Eger yukaridaki tabloda herhangi bir boliimi “H” olarak isaretlediyseniz, litfen nedeni ile
birlikte agiklama yapiniz. Gerekli bilgiyi anket iizerinde veya asagidaki bos yere anketteki
soru numarasi ile birlikte yaziniz.

III. Anketin C kisminda sorulan tiim sorular diginda bu boliumiin amacina uygun olarak
sorulabilecek bagka soru var ise yaziniz.

IV. Tablo 2’ye eklemek ve/veya ¢ikarmak istedikleriniz varsa lutfen yaziniz.

V.  Tablo 3’e eklemek ve/veya ¢ikarmak istedikleriniz varsa liitfen yaziniz.

VI. Tablo 4’e eklemek ve/veya ¢ikarmak istedikleriniz varsa liitfen yazinz.

VII. Tablo 5’e eklemek ve/veya gikarmak istedikleriniz varsa liitfen yaziniz.
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OGRETMEN GORUS ANKETININ GENEL OLARAK DEGERLENDIRILMESI

I.  Anketin geneli ile ilgili asagidaki sorulara cevabiniz EVET ise “E”, HAYIR ise “H” harfini
ilgili kutucuga yaziniz.

Genel sorular Goriisiiniiz
(E/H)

1. Akict m1?

2. Sorularn yeri ve sirasi uygun mu?

3. Sayfa diizeni uygun mu?

4. Anlagtlir m1?

5. Sorular dilbilgisi ve yazim kurallarina uyuyor mu?

II.  Eger yukaridaki tabloda herhangi bir bolimii “H” olarak isaretlediyseniz, liitfen nedeni ile
birlikte agiklama yapimiz. Gerekli bilgiyi anket tizerinde veya asagidaki bos yere anketteki
soru numarast ile birlikte yaziniz

III. Ankette sorulmayan ancak katilimcilarla kargilikli goriismelerde sorulmasini diisiindiigiintiz
sorular var ise liitfen yaziniz.
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APPENDIX D

THE EVALUATION OF THE EXPERT OPINION FORM OF TEACHER
SURVEY ON THE NATURE OF PHYSICS UNIT PD PROGRAM

HAZIRLANACAK OLAN FiZiGIN DOGASI KONULU EGITIME YONELIK
OGRETMEN GORUS ANKETI UZMAN GORUS FORMU DEGERLENDIRMESI

BASLIK: Kelimelerin yeri degistirilmis ve seminer yerine “Egitim” ifadesi kullanilmigtir.
GIRiS BOLUMU

e Baz ciimleler pargalanmig ve uzmanlardan gelen doniitler dogrultusunda ekleme ve
gikarmalar yapilmigtir.
e Bilimin dogasinin 6gretim programindaki yeri belirtilmigtir.

e Seminerin amaci eklenmistir.

A) KISISEL BILGILER

“Demografik Bilgiler” ifadesi “Kisisel Bilgiler” olarak degistirilmistir. “Dogum yiliniz”

sorusu gikartilmistir.

B) OGRETMENLERIN MESLEKiI TECRUBELERINI ORTAYA CIKARMAYI
AMACLAYAN SORULAR

B1. “Okul diginda egitim” ifadesi “Egitim” olarak degistirilmistir.

B2. Tablo 2’ye “Egitimin Verimliligi” sttunu eklenmis ve tablo ile ilgili agiklamalar boltimu

kisaltilip bazi ifadeler tablonun igine aktarilmigtir.
B4. Her bir soru 9. ve 12. Simiflar igin ayn ayn ifade edilmistir.

BS. Ziimre galigmalan ile ilgili bir soru eklenmisgtir.

C) HAZIRLANACAK OLAN “FiZiGIN DOGASI” KONULU EGIiTIME YONELIK
SORULAR

Cl. Tablo 2’ye yonelik agiklamalar degistirilmis ve kisaltilmigtir. Tablo 2 igerisindeki

ifadelerin bazilan degistirilmistir.

C2. Daha onceki sirimde C1,2,3 ve C4 sorulart bu bolimde bir araya getirilmistir.
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C3. Tablo 3’de “Mesleki Gelisim” ifadesi “Egitim” olarak degistirilmistir.
C4. Tablo 4 ve 5°de “Ol¢tim araglart” siitununa “Miilakatlar” eklenmistir.

Bir onceki sirtiimde yer alan “Seminer sonunda elde edilecek uriinler” bolimi timiyle

cikartilmistir.

D) ONERILER

Aragtirmada Fizigin dogasi unitesinin 12. siniflarda uygulanip uygulanamayacagina yonelik
sorular eklenmistir. Ogretmenlerin Fizigin dogasi iinitesini daha once kag kez anlattiklari,
bunun i¢in ne kadar siire ayirdiklart ve ogrencilerin bu derslere ne derecede katildiklarini
tespit etmeye yonelik sorular ilave edilmistir. Ayrica, Fizigin dogast tnitesinin ogretimine
yonelik bir hizmet i¢i egitim hazirlandiginda bu egitime katilip katilmak istedikleri

sorulmustur.
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APPENDIX E

THE FIRST VERSION OF OBSERVATION FORM

GOZLEM FORMU

Bu formun amaci, 9. simif “Fizigin dogast” iinitesini anlatan 6gretmenlerin bu Gnite boyunca suuf igi uygulamalanni gozlemlemektir. Gozlem
formunun temelini 6gretim programindaki ilgili tinitedeki kazanimlarin ne 6lgiide verildigi ve ogretmen tarafindan simif ortamina nasil aktanldigt
olusturmaktadir. Iki bélimden meydana gelen gozlem formunda, Bolim I'de genel anlamda kazammlarin nasil verildigi ve daha once
hazirlanmig olan ihtiyag analizine dayal olarak gelistirilen 6gretmen goriig anketindeki ogretim yontemleri, teknoloji - materyal ve olgme -
degerlendirme boyutlan yer almaktadir. Boliim 11 ise ders ile ilgili gozlemlenebilecek genel unsurlan kapsamaktadir.

BOLUM I

Gozlem tablosundaki kazamim ile ilgili stitunlan doldururken, kazammin sinif iginde nasil yapildigini veren ifadeyi segerek ilgili kutucuga (X)
isareti koyunuz. Kazanimlar ile ilgili numaralanmig bazi siitunlart doldurduktan sonra tablonun altinda bulunan “Agiklamalar” bolimiine gerekli
gorduguniiz kisimlan yazimz. Diger situnlarda verilen yontem- etkinlikler, materyal / teknoloji, dlgme / degerlendirme teknigi ve olgme /
degerlendirmenin amaci kisimlanni agikca yazarak doldurunuz. Bu stitunlardaki degerlendirme bolimlerine ise 4: Cok iyi, 3: Iyi, 2: Orta, I: Koti,
0: Kullanmads seklinde verilen derecelendirmelerden uygun olani secerek rakamini yazimiz. Degerlendirmenizi yaparken;

v Ogretim yonteminin etkin bir sekilde kullanilip kullamlmadags;

Yontemin biitin agamalarinin yerine getirilip getirilmedigine,
Yontemin kazanima uygun olup olmadigina,

Ogrencinin aktif bir sekilde derse katilimini saglayip, saglamamasina bakarak ortalama bir puan veriniz.
v Teknoloji / materyalin etkin bir sekilde kullamhp kullamlmadigy;
Teknoloji / materyalin niteligine (igerik, gorsellik, vb.),

Teknoloji / materyalin kazanima uygun olup olmadigina,
Ogrencinin aktif bir sekilde derse katilumint saglayip saglamamasina bakarak ortalama bir puan veriniz.
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v Olgme ve degerlendirmenin etkin bir sekilde yapihp yapilmadig;

a) Kazamimi olgip 6lgmedigine,
b) Sordugu sorunun teknik olarak uygun olup olmadigina,

¢) Déniit verip vermedigine (sordugu sorular, édevler vb. igin) bakarak ortalama bir puan veriniz.

v Olgme ve degerlendirmenin amaci siitununa ise, agagida verilen ifadelerden uygun olani veya olanlari secip, ifadenin 6niinde bulunan

harfi yazimz.

a)
b)
c)

Ogrencilerin on bilgi ve becerilerini ortaya gikarma (diagnostik amag)

Ogrencilerin verilen kazanimlara ulasma asamasinda siirecin takip edilmesi (formatif amag)
Ogretim sonunda 6grencinin ulagti en son diizeyi belirleme (summatif amag)

Ogretmenin adi, soyadu: ................oooooi Okulu: ... Smfi: ... Ogrenci sayist: .........

Tarih: .............. Saat: ........... Gozlemcinin ady, soyade: ...

1. Fizigin ugras alam ile ilgili olarak 6grenciler;
1.1 ‘Fizik nedir?’ sorusuna cevap arar (FTTC-1.a,b,c,d; BIB-1.a-d).

FTTC-1. Fizik ve teknolojinin dogasmi anlar.

a. Fizigi tammlar ve evrendeki olaylari anlamaya yardimci temel bilimlerden biri oldugunu kavrar.

b. Fizik biliminin sinanabilir, sorgulanabilir, dogrulanabilir, yanlslanabilir ve delillere dayandirilabilir bir yapist oldugunu anlar.

c. Fizik bilimindeki bilgilerin ivmeli bir sekilde arttigini fark eder.

d. Fizik bilimindeki bilimsel bir bilginin her zaman mutlak dogru olmadiginin, belli sartlar ve sinirliliklar iginde gecer/i oldugunun farkina varr.

BIB-1. Bilgiyi arar, bulur ve uygun olani secer.

a. Farkh bilgi kaynaklarini kullanir,

b. Bilgi kaynaklarinin giivenilir ve gegerli olup olmadigim kontrol eder.
c¢. Coklu arama kriterleri kullamr.

d. Amacina uygun bilgiyi arar, bulur ve seger.
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BOLUM I
Asagida verilen her bir soruya cevabimizi “Evet”, “Hayir” ya da “Kismen” olarak verip, nedenini de agiklama kismina kisaca yaziniz.
1) Derse 6grencinin dikkatini ¢ekebildi mi? Evet[] Hayir ] Kismen [_]

A R I s s s T B T T s T S T A s A SR T D e S B e s e

2) Derse ilgiyi siirekli saglayabildi mi?  Evet [] Hayir [] Kismen [_]

AT RIS M ) S A

3) Dersi 6grenci seviyesine uygun mu anlatti? Evet[_| Hayir L] Kismen[ |

A R T s T o A S B S s S T T D B e T

4) Dersi iyi planladi m1? Evet[] Hayir ] Kismen[_]

G NCNTTTIEE et D S s G e S s S R e S G G e

5) Ogrenciler derse karsi istekli miydi? EvetD Hayir |:| KlsmenD

6) Simftaki kogullar (sicaklik, aydinlanma, 6grenci sayisi, sira sayist, vb.) dersin islenmesi i¢in uygun muydu? Evch Hayer KlsmenD

TR AT koo A A S B 3 8 A R A B A S By O A S A S
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APPENDIX F

THE ANALYSIS OF THE EXPERT EVALUATION OF THE
OBSERVATION FORM

GOZLEM FORMU UZMAN DEGERLENDIRMELERI ANALIZi

Mevcut programin ilgili boltimleri ile uyusan eski programdaki kazanimlar italik yazi tipi

kullanilarak yeni gozlem formuna eklenmistir.

I. Béliimde yapilan degisikler;

Gozlem formu bagindaki agiklamalar “Yonerge” basligi adi altinda yeniden ele alinmigtir.
Degerlendirme olgiitleri 4’1t skaladan 3” indirilmis ve isimlendirmeleri degistirilmistir.
Her bir boyut igin yapilmis olan 6zel agiklamalara gereksinim duyulmamstir.
Kazamimlar tablo halinde verilmigtir.

Gozlemlerin rapor edildigi tablolarin diizeni timuyle degistirilmistir.

Her bir boyut igin, Kazanim/bilgi/beceri, Ogretim strateji, yontem-teknikler; Materyal-
teknoloji; Olgme-degerlendirme ayr1 ayr1 form tablo seklinde hazirlanmistir,

Kazanimlar igin, “verdi” veya “anlatti” yerine; “sunuldu”, “verildi” ifadeleri kullanilmistir.
Tablolardaki, “Verdi ise; A¢ikca ifade etti” ifadesi, “Kazanim ifadeleri verildi” olarak
degistirilmistir.

Her boyut i¢in gozlemcinin ihtiyag duyabilecegi “Agiklamalar” tablo igerisine aktarilmigtir.

Olgme-degerlendirme boyutundaki degerlendirmelere, kullanilan 6lgme-degerlendirmenin

hangi amagla yapildigin sorgulayan bir soru eklenmistir.

II. Boliimde yapilan degisikler;
II. Bolumdeki sorular diizen olarak tablo haline getirilmistir.

“Dersi 6grenci seviyesine uygun anlatti” sorusu gikarilmistir.
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APPENDIX G

OBSERVATION FORM (2012 FALL TERM NOP UNIT)

GOZLEM FORMU

Bu form, 9. sinif “Fiziin dogast” tinitesini anlatan ogretmenlerin bu inite boyunca sinif ici uygulamalanni gozlemlemek igin hazirlanmigtir,
Gozlem formunun temelini 6gretim programindaki ilgili Gnitedeki kazanimlarin ne dlgiide sunuldugu ve Ggretmen tarafindan sinif ortamma nasil
aktanldig olugturmaktadir. Iki boliimden meydana gelen gozlem formunda, 1. Boliim’de derste kazanimlarm nasil sunuldugu, kullanilan ogretim
strateji,yontem-teknikleri, materyal-teknolojiler ile dlgme-degerlendirme boyutlart yer almaktadir. 1T Bolim ise ders ile ilgili gozlemlenebilecek
genel unsurlart kapsamaktadir.

YONERGE

o Unitedeki her bir kazanim icin ayrt ayn gozlem formlart hazirlanmistir. Derste sunulan kazanims tespit ettikten sonra lgili forma
gozlemlerinizi yaziniz,

o Her bir formda, kazanimlar ve kodlar gozlem tablolarint doldurmadan once verilmigtir. Gozlem tablolarinda ise kazanimlarin kodlar
Kkullamlmisti, Ilgili yerde isaretlediginiz kod veya kodlara gore, 67 konusu kazanim/kazanimlar igin degerlendirme yaptiginiz
anlagtlacaktir.

¢ Baz tablolarda verilen “Degerlendirme” siitununa ise;

3=1Iyi: Tam uygulands

2= Orta: Eksik uyguland:
I=Zayf: Cok eksik uyguland:
0=Tlgisiz

seklinde verilen derecelendirmelerden uygun olani segip ilgili rakami yaziniz.
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Ogretmenin adi, soyadi: Tarih: /
OKkul: Saat: Baslama: Bitis:
Sinif: Ders zamaninda basladimi?: | L Evet L Hayir

Ogrenci sayisi:

Gozlemcinin adi, soyads:

Kodlar Kazanimlar
K1.1 ‘Fizik nedir?’ sorusuna cevap arar (FTTC-1.a.b,c.d; BiB-1.a-d).
FTTC-1. Fizik ve teknolojinin dogasini anlar
FTTC-1.a. Fizigi tanimlar ve evrendeki olaylan anlamaya yardimei temel bilimlerden biri oldugunu kavrar.
Fizik biliminin sinanabilir, sorgulanabilir, dogrulanabilir, yanhiglanabilir ve delillere dayandirilabilir bir yapist oldugunu
FTTC-1.b. anlar.
FTTC-1.c. Fizik bilimindeki bilgilerin ivmeli bir gekilde arttigini fark eder.

FTTC-1.d.

Fizik bilimindeki bilimsel bir bilginin her zaman mutlak dogru olmadiginin, belli sartlar ve sinirliliklar i¢inde gecerli

oldugunun farkina varir.

BIB-1. Bilgiyi arar, bulur ve uygun olani secer.
BiB-1.a. Farkli bilgi kaynaklarini kullanir.
BiB-1.b. Bilgi kaynaklarinin giivenilir ve gegerli olup olmadigini kontrol eder.
BiB-1.c. Coklu arama kriterleri kullanir.
BiB-1.d. Amacina uygun bilgiyi arar, bulur ve seger.




€Le

Gizlem Tablosu 1 (Kazammlar, bilgi/beceri)

I. BOLUM

Kazammm ACIKLAMALAR
sunuluy Kazammlar (Sunulug sekilleri ile eglegtirdiginiz kazanimlar dikkate alarak, neden héyle bir secim yaptifinizi kazamim numaralarim da
gekilleri belirterek agagida verilen bog alanlara vaziniz. Her bir sunulug sekli icin birden fazla kazanim secebilirsiniz.)
K FTTC-1 BiB-1
Tam sunuldu
1.1 a|bfc|d|a|bfc|d
K FITC-1 BIB-1
Eksik sunuldu
Il [a |[bfc|d |a|bfc|d
K FTTC-1 BiB-1
Hatals sunuldu
I |a [blc|d |a|lbfc|d
K FTTC-1 BiB-1
Simirlanindan
fazla sunuldu I.1 |a|b|ec|d [a|lb]|c]|d
K FTTC-1 BIB-1
Hig sunulmadi
1.1 |a|b|c|d [a]bfc]|d
Kazamm K FTTC-1 BIB-1
ifudeleri
verildi I. la|bfc|d|a|blc]|d
Giinliik K FTITC-1 BIB-1
hayatla
iligkilendirildi | 1.1 [a |b |c|d [a|b|c]|d
Kavram K FTTC-1 BIB-1
vamlgilan var
iscvargulands | 1.1 |a [b|c|d |a|bfc]|d




VLT

Gizlem Tablosu 2 (Ogretim strateji, yontem-teknikler)

ACIKLAMALAR
Kullamlan strateji, Kazammlar Degerlendirme | (Kullamlan stratcji, vontem-telmikleri igin degerlendirme béliimiine verdiginiz puam neden verdiginizi asafidaki
yontem-teknikler ilgili alanlara yaziniz. Her bir strateji, vontem-teknik igin birden fazla kazamm segebilirsiniz.)
K 1.1
FITC-1 |a|b|c|d

BiB-1 |a|b|c|d

K 1.1

FITC-1 |a|blc|d

BiB-1 |a|b|c|d

K 1.1

FTTC-1 [a|b|c|d

BiB-1 alblc|d

FTTC-1 |a|b|c|d

BiB-1 |a|b|c|d
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Giizlem Tablosu 3 (Materyal-teknoloji)

ACIKLAMALAR
Kullamlan Kazanimlar Degerlendirme | (Kullamlan materyal-teknoloji igin degerlendirme biliimiine verdiginiz puani neden verdiginizi ayagidaki ilgili
materyal-teknoloji alanlara yaziniz. Her bir materyal-teknoloji icin birden fazla kazanim secebilirsiniz.)
K 1.1
| [ e
FTTC-1 [a|b|c|d
BiB-1 |a|bfc|d
K 1.1
Dicaimsavisisnssaansin
FTTC-1 [a|b|c|d
BiB-1 [a|blc|d
K 1.1
;. SR —
FTTC-1 |a|b|c|d
BiB-1 |a|b|c|d
K 1.1
7, A—

FTITC-1 |a|bfc|d

BiB-1 [a|b|c|d
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Gaozlem Tablosu 4 ((")lg:me—Degerlendirme)

Amac ACIKLAMALAR
4) Gruplama | (Kullanilan él¢me-degerlendirme teknidi icin deerlendirme billiimiine verdiginiz puan neden
Kullamilan dlgme- Kazammlar Deperlendirme | b) Diagnostik | verdiginizi agagidaki ilgili alanlara yaziniz. Ier bir lgme-degerlendirme teknigi icin birden fazla
degerlendirme ¢) Formatif | kazamm scgebilirsiniz, “Amaci” siitununu doldururken de uygun ifadenin éniinde bulunan harfi
d) Summatif | kodlaymiz. Birden fazla harf kodlayabilirsiniz,)
K ]
 I—— FTTC-1
alb
BiB-1 |a|b
K 1
7S
FTTC-1 [a|b
BiB-1 |a|b
K ]
FTTC-1 |a|b
BiB-1 |a|b
K 1
FTTC-1 |a|b
BiB-1 |[a|b




LLT

IL. BOLUM

Evet

Haywr

Kismen

ACIKLAMALAR
(Verilen her bir soru igin cevabmizi “Evet”, “Hayir” ya da “Kismen” olarak igaretleyiniz. Cevabimz neye
gire verdifinizi agaidaki ilgili alana acik¢a yaziniz.

Derse 6grencinin dikkati gekildi
mi?

Derse ilgi sirekli saglanabildi
mi?

Ders iyi planlandi mi?

Ogrenciler derse karst istekli
miydi?

Simftaki kogullar (sicaklik,
aydinlanma, 6grenci sayist, sira
sayist, vb.) dersin iglenmesi i¢in
uygun muydu?
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APPENDIX H

OBSERVATION FORM (2013 FALL TERM ISOP UNIT)

GOZLEM FORMU

Bu form, 9. simuf “Fizik Bilimine Girig” (nitesini anlatan 6gretmenlerin bu iinite boyunca simf i¢i uygulamalarm gozlemlemek igin
hazirlanmigtir. Gézlem formunun temelini 6gretim programindaki kazanimlarin ne 6lgiide sunuldugu ve 6gretmen tarafindan sinif ortamina nasil
aktanldig1 olusturmaktadir. iki boliimden meydana gelen gozlem formunda, 1. Boliim’de derste kazamimlarin nasil sunuldugu, kullamlan 6gretim
strateji,yontem-teknikleri, materyal-teknolojiler ile 6lgme-degerlendirme boyutlart yer almaktadir. TT Bolim ise ders ile ilgili gozlemlenebilecek
genel unsurlan kapsamaktadir.

YONERGE

e Mevcut program olan “Fizik Bilimine Girig” Gnitesindeki kazamimlann uygun yerlerine bir 6nceki programdaki “Fizigin Dogas1” tGnitesi
kazanimlan yedirilmistir.

e Mevcut programdaki ana kazanim birden fazla kazanmim ifadesi igeriyorsa gegen seneki program ile kolay karsilastirma imkani olmasi
agisindan belli bolimlere ayrilarak her bir kazanim ifadesi igin ayn ayn gozlem formlan hazirlanmigtir. Mevcut programin ilgili
bélumleri ile uyusan eski programdaki kazanimlar iralik yazi tipi kullanilarak forma eklenmigtir. Boliimlere ayrilan kazanimlarda hangi
kisim igin gozlem yapiliyorsa ilgili kisim * sembolii ile belirtilmistir. Derste sunulan kazanimi tespit ettikten sonra ilgili forma
gozlemlerinizi yaziniz.

e Her bir formda, kazanimlar ve kodlar: gbzlem tablolarint doldurmadan énce verilmistir. Gézlem tablolarinda ise kazanmimlarin kodlart
kullantlmistir. ilgili yerde isaretlediginiz kod veya kodlara gére, soz konusu kazanim/kazanimlar igin degerlendirme yaptiginiz
anlagilacaktir,

e Baz tablolarda verilen “Degerlendirme” siitununa ise;

3= [yi: Tam uyguland:

2= Orta: Eksik uyguland:

1= Zay1f: Cok eksik uyguland:
0=1lgisiz

seklinde verilen derecelendirmelerden uygun olam segip ilgili rakami yazimz.
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Ogretmenin adi, soyadi: Tarih: / /

Okul:

Saat: Baslama: Bitis:

Sinif:

Ders zamanmnda basladi mm?: | 71 Evet " Haywr

Ogrenci sayisi:

Gozlemcinin adi, soyadi:

Kodlar Kazamimlar
9.1.1.1. Fizik biliminin amacimin farkinda olur * (/./) ve fizigi diger disiplinlerle ve teknoloji ile iliskilendirir.
a. Ogrencilerin “Fizik nedir?”, “Neden ve nigin fizik 6grenmeliyim?’ sorularina cevap aramalan saglanr. (/. 1) (FTT(-
la,b,c,d) (BIB-1a,b,c,d) (4.2) (FTTC-1.p)
K 1.1 ‘Fizik nedir?’ sorusuna cevap arar (F11C-1.a,b,c,d; BIB-1.a-d).

FITC-1.a.

Fizigi tanmmlar ve evrendeki olaylart anlamaya yardimcert temel bilimlerden biri oldugunu kavrar.

Fizik biliminin sinanabilir, sorgulanabilir, dogrulanabilir, yanlislanabilir ve delillere dayandirilabilir bir yapisi

FTTC-1.b. oldugunu anlar.
FTTC-1.c. Iizik bilimindeki bilgilerin ivmeli bir sekilde arttigon fark eder.
Fizik bilimindeki bilimsel bir bilginin her zaman mutlak dogru olmadiginm, belli sartlar ve surliliklar i¢inde gegerli
FTTC-1.d. oldugunun farkina varir.
BIB-1.a. Farki: bilgi kaynaklarim kullanir.
BIB-1.b. Bilgi kaynaklarinm giivenilir ve gecerli olup olmadigmnt kontrol eder.
BIB-1.c. Coklu arama kriterleri kullanr,
BiB-1.d. Amacina uygun bilgivi arar, bulur ve seger.
Viicudumuzun ¢calismasinda, yakin ¢evremizde ve yasantimizda onemli yer tutan fizik itke ve yvasalarimnt orneklerle fark
eder (IF'TTC-1.p; TD-2.c).
K 4.2 4.2 9. Smuf Enerji Unitesi (A¢tklama-ders ici iliskilendirme)
FTTC-1.p. Bilimsel ve teknolojik uygulamalar agisindan fizigin diger bilim dallarivia baglantisini kurar.

*: Fizik biliminin amacimn farkinda olur * (7.7}
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Gozlem Tablosu 1 (Kazammlar, bilgi/beceri)

I. BOLUM

Kazammin ACIKLAMALAR
sunuluy Kazanimlar (Sunulus gekilleri ile eslestirdi@iniz kazanimlar dikkate alarak, neden boyle bir secim yaptiZinizi kazamim numaralarim da
sekilleri belirterek asagida verilen bos alanlara yaziniz. Her bir sunulus sekli icin birden fazla kazamm secebilirsiniz.)
K FTTC-1 BIB-1
Tam sunuldu .
i a [ble|d]alblc]|d
1.1
K FTTC-1 BiB-1
Eksik sunuldu
la‘l a blc|d |a|blc|d
K FTTC-1 BIB-1
Hatal sunuldu §
; P |a |ble|d ajbfc|d
K FTTC-1 BIB-1
Simrlanndan .
fazla sunuldu Id.l a|b|c|d |a|b|e]|d
K FTTC-1 BIB-1
Hig sunulmadi .
o lalb|e|d |a|ble]|d
1.1
Kazamm K FTTC-1 BIB-1
ifadeleri »
verildi ) " a|bfc|d |[alb|lc]|d
Giinliik K FTTC-1 BIB-1
hayatla
itiskilendiritdi | " fa |b |c|d |a|b|c]|d
Kavram K FTTC-1 BIB-1
vamlgilan var ;
isc vurgulandi ld'l a|blc|d|a|b]le]|d
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Gozlem Tablosu 1 (Kazanimlar, bilgi/beceri)

Kazaninn ACIKLAMALAR
sunulug Kazammlar | (Sunuluy sekilleri ile eslestirdiginiz kazammlar dikkate alarak, neden biyle bir secim yaptifinizi kazanim numaralarim da belirterek asagula
sekilleri verilen hos alanlara yaziniz. Her bir sunuluy sekli icin birden fazla kazanim secebilirsiniz.)
K | FTTC-1
Tam sunuldu
42 P
FTTC-1
Eksik sunuldu
42 p
K | FTTC-1
Hatali sunuldu
42 p
K | FTTC-1
Sinrlarindan
fazla sunuldu 4.2 p
K | FTTC-1
Hig sunulmad
42 p
Kazamm K | FTTC-1
ifadeleri
verildi 4.2 p
Giinliik K [ FTTC-1
hayatla
iligkilendirildi | 4.2 p
Kavram K | FTTC-1
vamlgtlart var
isc vurguland: | 4.2 p
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Gozlem Tablosu 2 (Ogretim strateji, yontem-teknikler)

ACIKLAMALAR
Kullanilan strateji, Kazammlar Degerlendirme | (Kullanilan strateji, yintem-teknikleri icin degerlendirme béliimiine verdiginiz puan neden verdiginizi agafidaki
yintem-teknikler ilgili alanlara yazimz. Her bir strateji, vontem-teknik igin birden fazla kazamm se¢ebilirsiniz.)
da.
K 1.1

FTTC-1 |a|b|c

BiB-1 |a|b|c

K 1.1

FTTC-1 |a|b|c

BiB-1 |a|b|c

FTTC-1 |a|b|c

BiB-1 alb|c

FTTC-1 |a|b|c

BiB-1 |a|b|c
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Gézlem Tablosu 2 (Ogretim strateji, yéntem-teknikler)

ACIKLAMALAR
Kullamlan strateji, Kazammlar | Degerlendirme | (Kullamlan strateji, yéntem-teknikleri i¢in degerlendirme biliimiine verdiginiz puam neden verdidinizi agagidaki ilgili
yontem ve (eknikler alanlara vazimz, Her bir strateji, vontem-teknik icin birden fazla kazanim secebilirsiniz. )
K 42
FTTC-1 | p
K 42
3 R
FTTC-1 P
K 42
Fisrasungs
FTTIC-1 | p
K 42
FTTC-1 | p
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Gozlem Tablosu 3 (Materyal-teknoloji)

ACIKLAMALAR
Kullamlan Kazamimlar Degerlendirme | (Kullamlan materyal-teknoloji igin degerlendirme bélimiine verdiginiz puam neden verdiginizi agafidaki ilgili
materyal-teknoloji alanlara yazimz. Her bir materyal-teknoloji igin birden fazla kazamm seccbilirsiniz, )
a
K L]
FTITC-1 |a|b|c|d
BiB-1 |a|b|c|d
a
K 1.1
FTTC-1 [a|bfc|d
BiB-1 [a|b|c|d
d.
K L1
FITC-1 [a|bfc|d
BiB-1 |a|blc|d
d.
K L]
FTTC-1 [a|bfc|d
BiB-1 |a|b|c|d
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Gozlem Tablosu 3 (Materyal-teknoloji)

ACIKLAMALAR
Kullanilan Kazammlar | Degerlendirme | (Kullamlan materyal-teknoloji icin deZerlendirme hiliimiine verdiZiniz puan neden verdiginizi agafidaki ilgili alanlara
materyal-teknoloji yazimz. Her bir materyal-teknoloji i¢in birden fazla kazanim seccbilirsiniz.,)
K 4.2
Laaiiiessiiidisaned
FTTC-1 | p
K 4.2
FITC-1 | p
K 42
K SO
FITC-1 | p
K 4.2
FITC-1 | p
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Gozlem Tablosu 4 (ﬁlcme—Degerlendirme)

Amact
a) Gruplama

ACIKLAMALAR
(Kullamlan dlgme-degerlendirme teknigi igin deferlendirme béliimiine verdiginiz puani neden

Kullamlan dlgme— Kazammlar Degerlendirme | b) Diagnostik | verdiginizi ayagidaki ilgili alanlara yazimz Her bir dlgme-degerlendirme teknigi igin birden fazla
degerlendirme ¢) Formatif kazamim segebilirsiniz. “Amac1” siitununu doldururken de uygun ifadenin éniinde bulunan harfi
d) Summatif | kodlayinz. Birden fazla harf kodlayabilirsiniz.)
a.
K 1.1
L FTTC-1

BiB-1 [a|b|c|d

FTTC-1 |a|b|c|d

BiB-1 |a|b|c|d

FTTC-1 |a|b|c|d

BiB-1 |a|b|c|d

FTTC-1 |a|b|c|d

BiB-1 [a|b|c|d
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Gizlem Tablosu 4 (Ol¢me-Degerlendirme)

Amaa ACIKLAMALAR
a) Gruplama | (Kullamlan ilgme-degeriendirme teknigi i¢in degerlendirme biliimiine verdiginiz puam neden verdiginizi
Kullanilan §l¢me- Kazammlar | Degerlendirme | b) Diagnostik | ayagidaki ilgili alanlara yazimz. Her bir dlgme-degerlendirme teknigi igin birden fazla kazanim
degerlendirme ¢) Formatif | secebilirsiniz. “Amacr” siitununu doldururken de uygun ifadenin éniinde bulunan harfi kodlayiniz. Birden
d) Summatif | faza harf kodlayabilirsiniz.)
42
| =
FTTC-1 | p
K 42

FITC-1 | p

K 42
FITC-1 | p
K 42

FTTC-1 | p




68¢

. BOLUM

Evet | Hayir | Kismen ACIKIAMALAR
: (Verilen her bir soru i¢in cevabuz “Evet”, “Haywr” ya da “Kismen” olarak isaretleyiniz. Cevabiniz neye
gore verdiginizi asagdaki ilgili alana acik¢a yazinz.
1. | Derse 6grencinin dikkati ¢ekildi |
mi?
2. | Derse ilgi stirekli saglanabildi C O =
mi?
3. | Ders iyi planlandi mi? U L =
4. | Ogrenciler derse kargt istekli B M 1
miydi?
Sinuftaki kosullar (sicaklik,
aydinlanma, 6grenci sayisi, sira
5. O O |

sayist, vb.) dersin islenmesi igin
uygun muydu?
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APPENDIX |

THE FIRST VERSION OF STUDENT GROUP INTERVIEW PROTOCOL

Ders Degerlendirme Ogrenci Goriisme Formu

Siify csennsasis Ogretmen: ....................
Tarh: sosasssnas Baslangig ve bitig zamant: .........cccceuee

Ogrencilerle yapilacak olan goriismelerin iki temel amact vardir. Bunlardan birincisi,
ogretmenlerin sinif igi uygulamalarinin kendi 6grencileri tarafindan degerlendirilmesini tespit
etmektir. Buradan elde edilen bulgular, ogretmenin fizigin doZasi initesi boyunca
gozlemlenmesinde ortaya gikan sonuglara katki saglayacaktir. Tkinci amag ise, 6gretmenlere
verilecek hizmet-igi egitimi i¢in yapilan ihtiyag analizine 6grenci boyutundan destek
saglamaktir.
Gortismeler, odak grup goriismesi olarak dgretmenin bir sinifi ile toplu halde yiiriitilecektir.
Yan yapilandirilmig sorulardan olusan o6grenci gorisme formu iki bolimden meydana
gelmektedir. Ilk bolim ogretmenlere uygulanan goriis anketinden gelen oneriler
dogrultusunda egitimde verilmesi istenilen 9. sinif fizigin dogasi tinitesindeki konular ile bu
konular ogretilirken; kullanilan ogretim strateji, yontem ve teknikleri, materyaller ve
teknolojik arag-gerecler ile gretmen tarafindan bu initede kapsaminda kullanilan 6lgme-
degerlendirme yaklagimlan ile ilgili sorulari igermektedir. Ikinci bolimde ise yapilacak
hizmet i¢i egitimin igeriginin belirlenmesine katki saglayacagi distiniilen genel sorular
bulunmaktadir.

1. BOLUM
o Fizigin dogasi iinitesindeki konular
Ogretmeniniz bu tinitede her dersin baginda ne 6greneceginiz hakkinda sizi bilgilendirdi mi?
(frekans al)
Genel olarak bu tinitedeki konular 6grendiginizi digiiniiyor musunuz? (frekans al)

Ogrenemediginiz konular olduysa bunlar nelerdi? (her konu igin ayri ayn frekans al)

(Sonda:

Fizigin tanimi

Fizigin alt alanlar

Fizigin diger bilim dallanyla iligkisi

Gozlem (nitel-nicel) ve deney yapmanin 6nemi
Fizikteki temel buiytikliikler ve birimleri
Birimlerin donistiirilmesi

Olgmede hata ve kaynaklari

Skaler ve vektorel buytikliikler

Bilimsel yontem ve basamaklar
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Hipotezin tanimi

Teorinin tanimi

Yasanin tanimi

Modelleme

Fizikte matematigin kullanimi

Fizik ve teknoloji arasindaki iliski

Fizik ilke ve yasalarinin viicudumuzun ¢aligmasinda ve ¢evremizdeki 6nemi (tahtaya yaz)

Bu konular (tahtaya yazilan) 6grenememenizin baslica nedenleri nelerdi?

o Ofretim strateji, yontem ve teknikleri

Dersler islenirken sizler sadece dinlediniz mi, yoksa derse aktif olarak katildiniz m1? (frekans
al)

(Alternatif: Kargilikli iletisim i¢inde mi dersleriniz yapildi?)
Katildiysaniz 6gretmeniniz sizi derse katmak i¢in neler yapt1? (tahtaya yazdir)

(Sonda: Soru sorma, grup caligmast yapma, proje, poster hazirlama, deney yapma, etkinlikler
yapma, oyun oynama, bilim insanlarindan 6rnekler verme vb.) (frekans al)

Bu sayilanlar diginda sizin eklemek istediginiz seyler var m1?
Derste yaptiginizi sdylediginiz bu aktivitelerden memnun kaldiniz mi? (frekans al)
(Alternatif: Hosunuza gitti mi? Ilgi cekici geldi mi?)

Bu yaptiginizt soylediginiz aktiviteleri tinitedeki hangi konu veya konulan &grenirken
yaptiniz? (tahtaya yazilanlarin yanina sdylenilen konulari yaz)

Yapilan bu aktivitelerin konularn anlamaniza yardimi oldugunu dastiiniyor musunuz? (frekans
al)

Fizigin dogasi tnitesinin bu sekilde aktiviteler kullanilarak islenmesini ister misiniz? (frekans
al)

Fizigin dogas! Gnitesindeki hangi konularda baska ne tiir aktiviteler yaptlmasint istersiniz?

e  Materyaller, Teknolojik arac-gerecler

Bu iinite anlatilirken herhangi bir arag-gere¢ (materyal) kullanildi m1? (frekans al) Neler
kullanildi?

(Sonda: Modeller, galisma kagitlari, kaynak kitaplar vb.)
Bu sayilanlar diginda kullanilan arag-geregler (materyaller) var m1?

Bu soylediginiz arag-gerecler (materyaller) bu tnitedeki hangi konu veya konular1 63renirken
kullanildi? (tahtaya yazilanlarin yanina sdylenilen konulan yaz)
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Derste kullanilan bu arag-gereglerden (materyallerden) memnun kaldiniz mi1? (frekans al)
(Alternatif: Hosunuza gitti mi? Ilgi cekici geldi mi?)

Bu arag-gereglerin (materyallerin) kullanilmasinin konulan anlamaniza yardimi oldugunu
distintiyor musunuz? (frekans al)

Fizigin dogasi tnitesinin bu sekilde islenmesini ister misiniz? (frekans al)

Fizigin 