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ABSTRACT

CLASSROOM TEACHERS’ AND SCIENCE AND TECHNOLOGY
TEACHERS’ VIEWS ON SCIENCE AND TECHNOLOGY CURRICULUM

TEMLG Yeliz
Ph.D., Department of Educational Sciences
Supervisor: Assoc. Prof. Dr. Ahmet OK
February 2012, 203 pages

The purpose of the current study was to investigate the classroom teachers’ and
science and technology teachers’ views on science and technology curriculum. In
this nation-wide study, survey design was utilized. The participants of the study
consisted of 960 teachers in 26 provinces across Turkey and 601 of the teachers
were classroom teachers and 359 teachers were science and technology teachers.
In order to investigate teachers’ views, Teachers’ Views on Science and
Technology Curriculum Questionnaire was developed by the researcher. The
questionnaire was composed of 3 parts: demographic information part, science
and technology teachers’ views questionnaire and open ended questions. To
analyze the data, descriptive statistics and inferencial statistics (MANOVA) were
used. The responses to open-ended questions were subjected to qualitative
analysis. Results of the descriptive analyses revealed that classroom teachers and
science and technology teachers had positive views towards attainments-content,
learning-teaching process and assessment component of science and technology
curriculum. Results of MANOVA analysis demonstrated that graduation fields
affect teachers’ views towards attainments-content and assessment component of
the Science and Technology Curriculum; whereas graduation fields did not affect

teachers” views towards learning-teaching process. Similarly, teaching

v



experiences affect teachers’ views towards attainments-content and assessment
component of the curriculum. As for teaching field, the results showed that
teaching field affects teachers’ views towards attainments-content and assessment
component of the curriculum and classroom teachers had more positive views on
these components. Gender did not illustrate statistically significant results on

teachers’ views on science and technology curriculum components.

Keywords: Elementary Science and Technology Curriculum, Teachers’ Views,

Teachers’ Career Cycles, Teachers’ Experience
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SINIF OGRETMENLERGVE FEN VE TEKNOLOJG OGETMENLERMGN
FEN VE TEKNOLOJGOGRET(M PROGRAMINA YONELGK ®RUSLERG

TEMLG Yeliz
Doktora, Egitim Bilimleri Bolimii

Tez Yoneticisi: Dog.Dr. Ahmet OK

gubat 2012, 203 sayfa

Bu ¢aliGnanin amaci1 simif 6gremenlerinin ve fen ve teknoloji 6gretmenlerinin fen
ve teknoloji Ogretim programina yonelik goriiGlerini belirlemektir. Bu ulusal
caliGnada tarama deseni kullanilmiGtr. CaliGnanin katilimcilarimi Tiirkiyenin 26
Gehinden 960 6gretmen oluGtrmuGtur Katilimeilarin 601°1 siif 6gretmenti,
359’u fen ve teknoloji 6gretmenidir. Veriler, araGtirnaci tarafindan geliGtrilen
Ogretmenlerin Fen ve Teknoloji Ogretim Programina Yonelik GoriiQleri Anketi
ile toplanmGtr. Anket demografik bilgiler, 6gretmen goriiCleri ve acik uclu
sorular olmak tizere ii¢ boliimden oluGnaktadir. Nicel verilerin analizinde
betimsel istatistik ve ¢ok yonlii varyans analizi (MANOVA) kullanilmiGtr. A¢ik
uclu sorulardan elde edilen yanitlar ise i¢erik analizine tabi tutulmuGtur Betimsel
istatistik sonuglari, sinif 6gretmenlerinin ve fen ve teknoloji Ogretmenlerinin,
kazanim-igerik, 6grenme-ogretme siireci ve degerlendirme boyutlarindan oluGa

fen ve teknoloji 6gretim programina yonelik goriiGlerininolumlu oldugunu ortaya
vi



koymaktadir., MANOVA analizi sonuglar1 programin kazanim-igerik ve
degerlendirme boyutlarina yonelik 6gretmen gorii(ferinde, mezun olunan alanin
etkili oldugunu gostermektedir; fakat mezun olunan alaninin 6gretmenin
O0grenme-0gretme  silirecine yonelik gortiGi  Ustline anlamli  bir  etkisi
bulunmamaktadir. Benzer Gekilde kazanim-icerik ve degerlendirme boyutlarina
yonelik goriiGlerini dgretmenlik deneyimi etkilemektedir. Ogretme alanlarinin
Ogretmenlerin programa yonelik goriierini etkiledigi ve sinif 6gretmenlerinin
programa yoOnelik daha olumlu gorii(e sahip oldugu ortaya konulmuGtur
Ogretmenlerin programa yonelik gorii(ferinde cinsiyetin anlamli bir etkisi

olmadig1 gorilmiiGtiir

Anahtar Kelimeler: Gkogretim Fen ve Teknoloji Ogretim Programi, Ogretmen

GoriiGeri, Ogretmen Meslek Déngiisii, Ogretmenlik Deneyimi
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CHAPTER 1

INTRODUCTION

1.1. Background to the Study

There have been various proposals in science teaching to make educational
implementations more effective in many countries. For example, in order to meet
the educational needs in science education, attention was drawn to constructivist
theory of learning in the recent years (Cobb, 2011; Sanchez & Valcarcel, 1999).
It is a theory about how people learn or make meanings and how knowledge is
constructed. Its central claim is that human knowledge is acquired through a
process of active construction (Brooks & Brooks, 1999) and learners actively take
knowledge, connect it to previously assimilated knowledge and make it theirs by
constructing their own interpretation (Cheek, 1992). In summary, constructivism
rejects the teacher as knowledge dispenser as was believed to be in traditional
education, and puts learner independence at the heart of effective education
(Bruner, 1973). Very similarly, Yager (2000) emphasizes the learners’
experiences in science learning and utters the terms ,,science in action’ to highlight
the learners active participation in science classes. As Blooser (1999) discovers in
his observations, despite newly developed curricula which require constructivist
implementations, teacher-centered and passive roles of sitting and listening are
going on. Richardson (1997) adds, if constructivism practices in undergraduate
classes and constructivist learning environment were provided during these years,
gaining practical habits would be easy, more effective and permanent. Briefly, all
around the world, constructivism, process based assessment, educational
technology, science-technology-society, cooperative learning, hands-on activities
are the essence of the science education reform practices (Lumpe, Haney, &

Czerniak, 2000).



The rapid development in technology, globalization, and impact of economical
competition leaded to heated discussions about the existing education system
(MONE, 2003). Additionally, Turkey had low rankings on international exams
such as PISA or TIMMS (gahin & Ozata, 2007) and importance of elementary
education attracted more attention to increase the science success of students and
raise children who can search for and reach knowledge, who are creative and love
to research (Erktan, 2003). The discussions resulted in reconsideration of
educational implementations. Educators believe that science curriculum
developed in 2000 had some limitations and a new curriculum was developed. All
of the reasons above result in reconsideration of educational implementations and
Ministry of National Education; Board of Education gave instruction to Science
Course Experts Committee to develop a new science curriculum. The content of
science curriculum would be enriched, the discrepancy between 4" and 5 grade
science subjects would be corrected, content structured was checked and spiral
curriculum characteristics would adopted and harmony among 4™ and 5" grade
curriculum and 6th, 7" and 8™ grade curriculum would be ensured, and connection
between daily life and technology would be provided (Degirmenci, 2007; MONE,
2006). Finally, new science and technology curriculum in elementary schools was
announced by the Ministry of National Education (MONE) in 2004 and started to

be implemented national-wide in the 2005-2006 academic year.

Bringing about changes in curriculum does not necessarily make changes
automatic in practices (Wilson & Berne, 1999). In other words discrepancies are
observed between ,formal curricula’ and ,operational curricula’. The formal
curricula refer to curricula which have gained official approval, and operational
curricula refer to the implementation of formal curriculum by the teachers
(Goodlad, 1979). As curriculum implementers, teachers play crucial role in
educational reforms (Duffee & Aikenhead, 1992) and their beliefs and knowledge
can influence on the success of the reforms (van Driel, Beijaard, & Verloop,

2001). Curriculum development team may produce a perfect formal curriculum



whereas if the changes are not stated in a comprehensible way and cannot be

perceived appropriately, it cannot be named as successful curriculum (gahin &

Ozata, 2007).

Davis (2002) asserts that educational reforms and, accordingly, changing
curriculum are not sufficient to realize the intended changes. Despite the great
effort to develop educational practices, little changes can be realized in actual
classroom situations (Davis, 2002). Implementing a new curriculum requires the
willing abandonment of familiar practices and the adoption of new ones (Brooks

& Brooks, 1999, p. 25).

Fullan and Pomfret (1977) maintain that the success of educational innovations
depends on teachers and teacher related factors. These are the teachers’ clear
understanding of innovation, their qualification to implement, and teachers’
acceptance of new curricula. Teachers’ views on curriculum affect the all of the
components of it. Additionally, the availability of required materials and harmony
in organizational structures are among other factors. Fullan (1982) also
categorizes the factors which affect the change in implementation. The four broad
categories are characteristics of curriculum change, local contextual conditions at
the school district and school levels, local strategies at the district and school
levels used to foster implementation, and local factors affecting the likelihood of
implementation. In a similar vein, Saglam (2008) attracts attention to the socio-
economic status and cultural aspects of the districts where teachers work. In order
for the teachers’ views about the curriculum change to be positive, the required
opportunities like materials, technological materials and laboratories, are expected
to be provided (Day, 1999). Since teachers’ views affect their practices and
decision-making process directly (Abrams, Pedulla, & Madaus, 2003; Bloomfield
& Harries, 1994; Nisbet & Warren, 1999), successful curriculum implementations
requires active participation of teachers and their views illuminate the coming

steps of curriculum development and implementation (Ornstein & Hunkins,



1998). Teachers’ isolation from the curriculum development process (Scott, 1994)
and the lack of teacher support in the implementation cause failure in the

implementation of curriculum reforms.

Lack of clarification on teachers’ and schools’ needs is accepted as one limitation
of the previous science curriculum which started to be implemented in 2000 and
limitations and positive aspects of the curriculum can be easily analyzed by
teachers (Unal, CoGtu& KarataGG,2004). So as to educational implementation
function well, firstly teachers are trained on how to implement educational
reforms. Practicing the requirements of curricula in undergraduate classes helps
teachers implement these requirements successfully (Yigit, Akdeniz & Kurt,
2002). Although teachers are in need of getting training about the implementation
of the new curriculum which was developed in 2004 (Ozpolat et al., 2007),
Giltekin and Cubukcu (2008) reported that teachers believe pre-service education

sufficient to implement the new curriculum (Gtiltekin & Cubukc¢u, 2008).

Another important suggestion to increase the effectiveness of the curriculum
implementation is to establish cooperation among schools, teachers and parents
(Ercan & Akbaba-Altun, 2004). The new curriculum holds families accountable
for sharing educational responsibilities with students; especially activities require
parents’ involvement in the learning process (Metin & Cansiingii-Koray, 2007).
In addition, Ornstein and Hunkins (1998) stress the importance of cooperation
between teachers and educational institutions such as the Ministry of National
Education to find urgent solutions to problems of implementations. Furthermore,
supervisors’ visits to schools would be beneficial for identification of possible

problems (Erdogan, 2007).

As for the frequently highlighted aspects of the new science and technology
program, the role of the students, the constructivist approach and the

complementary evaluation techniques are the main changes. Teachers try to get



accustomed to complementary evaluation techniques but they thought that using
complementary assessment techniques is time consuming (Cepni & genel-
Coruhlu, 2010; Remesal, 2011) and it is difficult to apply them in crowded
classrooms. Furthermore, the official procedure requires that the teachers should
score two written exams and one oral exam. That is why teachers hesitate to use
complementary evaluation techniques (Ercan & Akbaba-Altun, 2004). The
teachers also stress on the changes in the role of students’ as a positive aspect of
new science and technology curriculum; they are not passive recipients anymore,
and the role of the teachers changed as well. The teachers provide assistance or
supervision to be attained a learning outcome (Erdogan, 2005). Constructivism
plays a main role in the science and technology curriculum and according to the
requirements of constructivism; knowledge cannot be transferred from the teacher
to the learner. It has to be conceived instead (von Glaersfeld, 1998). So, the new
curriculum requires active learners in the learning process. On the other hand
teachers encounter some difficulties in the learning-teaching process (Goziitok,

Akgiin & Karacaoglu, 2005).

Demirel (2000) maintains that curriculum is composed of the dynamic
relationships among objectives, content, learning-teaching process and evaluation.
With the implementation of the new curricula, the term ,,attainments’ started to be
uttered instead of ,,objectives’ and sub-fields such as science process skills and
attitudes were determined. The number of units and content were changed and
spiral curriculum characteristics were embraced. In the learning-teaching process,
constructivism was determined as the baseline, individual differences were
featured and the importance of complementary evaluation techniques was
emphasized (Bayrak & Erden, 2007; Ercan & Akbaba-Altun, 2004; Metin &
Cansiingii-Koray, 2007).

Furthermore, places where teachers work and social and cultural characteristics of

the location affect teachers’ views toward change and the success of the



curriculum and teachers’ views toward curriculum’s anticipated changes are
essential for its success (Day, 1999). With the implementation of the new science
and technology curriculum, teachers’ and learners’ roles and responsibilities and
educational implementations changed and teachers’ views came into prominence
(Bayrak & Erden, 2007; Bennet, Crawford & Riches, 1992; Metin & Cansiingii-
Koray, 2007). In different cities, curriculum is implemented within the bounds of
possibility such as working conditions of teachers and the existence of educational
materials (Fullan 1997; Nias, 1989). Nias (1989) suggests conducting studies to
highlight these characteristics of the location and teachers’ views. Some research
on the changes in science and technology curriculum which started to be
implemented in 2004 was generally conducted in the pilot implementation process
in the pilot schools. The perception of a fact requires time to develop (Ornstein &
Hunkins, 1998) and it is assumed that teachers employing science and technology
curriculum have developed their views and have had an in-depth analysis of the
curriculum in the last five years. It is clearly understood from the literature that
there are some background variables and individual experiences that affect the in-
class implementations. Result of a study showed that science teachers’ graduation
fields affect their views on science and technology teaching. The teachers who
graduated from elementary science education experienced difficulties in science
courses when they are appointed to a primary school as a classroom teacher. The
participants who graduated from department of secondary science education and
mathematics education expressed similar difficulties. Accordingly, they had
difficulty in explaining scientific concepts to elementary school students since
their undergradate education involved secondary school students not the
elementary ones. Namely, the study subjects and cognitive levels of students are
not parallel with what they learned in undergraduate education. The participants
who graduated from faculty of arts and sciences focus on the subjects that are
their field. For instance, a science and technology teacher graduated from biology
department is willing to explain biology subject and is reluctant to explain

chemistry or physics subject in the content of science and technology curriculum



(Akpmar, Unal, & Ergin, 2005). As a reality of Turkey, compound classroom
teachers have some difficulties in implementation of curriculum (Akpinar, Turan,
& Gozler, 2006; Dalka, 2006, Taneri, 2004). Dursun (2006) argued the
possibilities of new curriculum implementations in compound classroom and
based on the views of 33 compound classroom teachers concluded that it is
impossible to implement new curricula in the compound classrooms. It is still a
problem to determine to what extent the background variables like teaching
experience, graduate faculty or high school or the teaching field affect views on
science and technology curriculum. It is expected that the findings of the study
would provide insights into further curriculum development processes and

revisions.

1.2. Purpose of the Study

The purpose of the study was to determine classroom teachers’ and science and
technology teachers’ views on science and technology curriculum. Further,
identifying the views of the teachers on attainments, content, learning-teaching
process and evaluation, including positive aspects and the basic limitations of the

science and technology curriculum were purposes of the study.

1.3. Problem Statements of the Study

The following 3 research questions guided and shaped the flow of the study.

1. What are the teachers’ views on science and technology curriculum?

1.1 What are the teachers’ views on the attainments-content of science and
technology curriculum (STC)?

1.2 What are the teachers’ views on the learning-teaching process of
science and technology curriculum (STC)?

1.3 What are the teachers’ views on the assessment procedures of science

and technology curriculum (STC)?



1.4 What aspects of Science and Technology Curriculum (STC) need to be

improved?

2. Are there statistically significant differences among the views of teachers who
differ in relation to some demographic variables towards science and technology
curriculum?

2.1 Are there statistically significant difference among the views of
teachers who graduated from department of elementary science education,
department of primary classroom teacher education, faculty of arts and sciences
and other faculties towards science and technology curriculum?

2.2 Are there statistically significant differences between male and female
teachers’ views towards science and technology curriculum?

2.3 Are there statistically significant differences among the views of

teachers who are in different stages of teaching career?

3. Are there statistically significant differences between the views of primary
classroom teachers and science and technology teachers towards science and

technology curriculum?

1.4. Significance of the Study

The effects of globalization, developments in science and technology, having low
scores on international exams such as TIMMS and PISA made curriculum
changes necessary in Turkey like the other countries. With the effect of these
reasons, the new science and technology curriculum started to be implemented in
2004 (MONE, 2006). First of all, teachers’ views directly affect the in-class
practices and curriculum developers find the ways of fostering teachers to new
roles and engagement of them with the new responsibilities (Ornstein & Hunkins,
1998). If the teachers have objections on the implementation of a new curriculum,
the reasons behind the development of the new curriculum should be explained

clearly, resistance to provide a harmony with the philosophy of the curriculum
8



should be reduced to provide successful implementations (Ornstein & Hunkins,
1998). As Fullan (1982) states, acceptance of new curriculum by teachers is

essential for effective implementation and continuation.

The aim of the study was to determine classroom teachers’ and science and
technology teachers’ views on science and technology curriculum. The
importance and the contribution could be discussed in different aspects. Firstly, a
new approach was adapted and expected to be implemented in the classes and the
teachers’ views, who are the implementers of the curriculum both draw a general
picture about the Turkish teachers’ views and provide a base to discuss positive
aspects and limitations of the science and technology curriculum from teachers’
perspectives. Secondly, attainments and sub-areas of attainments were modified.
Thirdly, the complementary evaluation techniques expected to be implemented
leads to changes in assessment procedure. In the light of spiral curriculum, content
structure of the curriculum was altered as well. This study tried to draw a general
picture about the attainments, content, learning-teaching process and evaluation in

a holistic approach.

Studies on the views on different units in the curriculum (Kesercioglu et. al.,
2006; Tas, Ocak & Ocak, 2009); analysis of science and technology curriculum
(Bozyilmaz & Bagci-Kilig, 2005; Erdogan, 2007; Temli, 2009); evaluation of the
curriculum (Bayrak & Erden, 2007; Kutlu, 2005; gahin, 2008), the curriculum
development process (Calik, Ayas, & Coll, 2008) were conducted. However, the
literature is very limited in terms of research on the views of teachers working in
places with different socio-economic status that reflect different opinions on the
curriculum. Additionally, the studies are conducted with a limited sample size and
limited in a few districts in a city or a region. For example, the purpose of a study
conducted to identify the classroom teachers’ views on science and technology
curriculum with a sample of 19 teachers (Ercan & Akbaba-Altun, 2005) reflect

teachers’ views from few schools. The senior student-teachers’ qualification



degree to achieve the attainments of science and technology curriculum in a
university (BuluGKirikkaya, 2009) or classroom teachers’ views on new curricula
was carried with a sample of 100 teachers working in 10 schools in a city’s center
(Ozpolat, Sezer, Ggor, & Sezer, 2007). Teacher candidates’ opinions on science
and technology curricula in another university with a sample of 60 junior students,
or views of 48 teachers participated in in-service teacher training about the
science and technology curriculum in a city (Demirci-Giiler & Lagin-gimsek,
2007) provided important contributions for pilot implementation process of the
curriculum. Whereas, these studies were limited with views of teachers working in
a region, city or views of students who have yet to practice the curriculum in real
classroom environment. Furthermore these studies were conducted in the process
of pilot implementation. As Ornstein and Hunkins (1998) point out that
implementation of a new curriculum cannot occur all at once with all teachers. It
requires time to orient themselves to materials, engage in the new requirements of
the curriculum. As they become more comfortable with the new curriculum, they

may achieve further goals (Ornstein & Hunkins, 1998).

This study aims to reflect the common views of teachers working in different
places that represent different socio-economic status. In other words, the teachers
working in unequal educational opportunities, education level of parents,
educational materials in schools, and unequal income would have chance of
reflecting their own view.. Therefore, the findings of the study will represent a
broad range of findings that cover all implementers of science and technology
curriculum until today. The factors associated with the views of the classroom
teachers’ and the science and technology teachers were included in few studies.
Independent variables such as teachers’ experiences, graduation level of teachers
(graduates of university or lower forms) were included in few studies.
Furthermore, teachers have implemented the curriculum for 5 years, so their views

on the curriculum have become more crystalize. It was supposed that the findings
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would provide insights into further curriculum development processes and

revisions, and establishing a stronger infrastructure for implementation.

1.5. Definitions of Terms

Teaching Fields: In this study, teaching fields refers to the areas of teachers who
are employing 4™ and 5™ grade science and technology curriculum, and science
and technology teachers employing 6", 7" or 8" grade science and technology
curriculum. In other words, teaching fields refer to classroom teachers or science

and technology teachers.

Graduation Fields: Among the sample in the study, four basic graduation fields
were determined as variables: Teachers who graduated from elementary
classroom teaching, teachers who graduated from elementary science teaching,
teachers who graduated from the faculty of arts and sciences, and teachers who
graduated from fields other than these stated in the first three groups such as
faculty of agriculture, faculty of economics and administrative sciences or faculty

of engineering.
Gender: Female and male participants

Teaching Experience: This continuous variable is designed as 5 category variable
based on Huberman (1989) Teacher Career Cycle Model: Teachers with 0-3 years
of teaching experience (Career Entry Stage), 4-6 years of teaching experience
(Stabilization Stage), 7-18 years of teaching experience (Experimentation-
Diversification Stage), 19-30 years of teaching experience (Serenity Stage) and 31

or more years of teaching experience (Disengagement Stage).

Science and Technology Curriculum: The new science and technology curriculum

implemented nation-wide in 2005-2006 academic year onward.
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Classroom Teachers: Those who are trained as classroom teachers or generalist.
Science and Technology Teachers: The science and technology teachers who have

been trained for teaching science and technology curriculum in elementary

schools.
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CHAPTER 2

LITERATURE REVIEW

In this chapter, the existing research literature most relevant to the purpose of the
study is summarized. First of all, curriculum change and teachers is presented.
Then, the main characteristics of the present science and technology curriculum
are presented by considering four main aspects of the curriculum; attainments,
content, learning teaching process and assessment. After that, research on science
and technology curriculum is summarized. At the end, a general summary is

provided based on the review of literature.

2.1. Curriculum Change and Teachers

As curriculum implementers, teachers play an important role in the
implementation of curricular reforms (Duffee & Aikenhead, 1992) and their
performances affect the success of the reforms (van Driel, Beijaard, & Verloop,
2001). Scott (1994) also stresses the roles of the teachers because they control the
change and the degree of change reflecting in classrooms. When a curriculum
change is decided to do, ,fo what extend these changes can be put into
implementation by teachers with their teaching experiences’ is suggested to be
discussed by the curriculum development team (Scott, 1994). At that point, the
teacher training programs was indicated to help teachers get experiences. By this
way teachers can become familiar with new requirement of the curriculum. It is
also suggested that if the programs focus on “how-to-do-it” instead of focusing on
theoretical rationale, curriculum changes can be more successful (Ponder &
Doyle, 1977). It is also suggested to keep in mind that during the curriculum

development process, the development committees take into accounts the past
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experiences of teachers and basic equipment in schools (Clarke, Clarke &

Sullivan, 1996).

According to Scott (1994), there is a close relationship between the role of the
teachers and success of the new curriculum which involves comprehensive
requirements compared to the old teaching-learning habits. On carrying out a new
curriculum, teachers may need some assistance for practicing it (Scott, 1994).
This is because teachers may hesitate on the practices of main teaching
approaches and what to teach. All these signify the importance of teacher
education and teachers’ continuous support in the successful implementation of

newly developed curriculum (Scott, 1994).

Similarly, Ornstein and Hunkins (1998) also note the importance of supporting
teachers for implementation of newly developed curriculum. Working with
colleagues, discussion on the ideas about implementation process and creating
materials for effective learning are among the ways for successful
implementation. In the same vein, Davis (2002) underlines that the starting point
of curricular change is to enable teachers to implement changes and to provide
them with new skills required in the new curriculum. Therefore, providing
experiences for teachers and encouraging them to continue their endeavors in the
change process are necessary. Likewise, Gallagher and Tobin (1987) emphasize
on the support offered to teachers by their colleagues and school administration.
They criticize that teachers are alone; and the success of practices depends on
their own endeavor. The central role of teachers was highlighted by Motshekga
(2009) as well. How a curriculum is put into practice depends on teachers’
perceptions. Teachers’ views on curriculum are vital for successfuly practicing the

curriculum as it is intended (Motshekga, 2009).

In order to implement curricular reforms successfully, what is going on in a

regular science class and problems or effective practices should be investigated
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carefully (Strage & Bol, 1996a). The results of the investigation emphasize the
discrepancies between what the curriculum intended and what is going on in real
science classrooms. Another important point is deciding on how to support the
teachers for successful implementations in curricular reforms. This decision is
also a key point to leave old routines in the classes and give a chance of
adaptation of new experiences required for successful and intended

implementations of curricular changes.
2.2. Main Characteristics of Present Science and Technology Curriculum

Two main sections exist in Science and Technology Curriculum prepared for 4™
to 8" graders (TTKB, 2004). The first section named as ,,foundations of science
and technology curriculum’ includes vision of the curriculum, basic approach and
structure of the curriculum, learning-teaching process, assessment and evaluation,
taking into account needs of all students, organizational structure of the
curriculum, and the suggestions for implementers. The second main section was
named as science and technology course learning areas and units. The first
heading in this section is ,,Teaching areas and the essence of attainments in
science and technology curriculum’ and has 3 sub headings: Attainments on
science-technology-society-environment, Attainments on scientific process skills,
and Attainments on attitudes and values. The essence of unit organization of the
science and technology program is the second common heading for 4™ to 8™ grade
classes. The other headings are not explained clearly but they included in the
units. Different disciplines’ attainments which interact with science and
technology and the subject of science which is in harmony with Ataturk’s
principles were included by the content. Additionally, activity samples for 4" to
8™ grades and explanations on assessment are offered in the second section of
science and technology curriculum. Since teacher centered and traditional
teaching methods are not enough to develop scientific literacy skills of students,

science and technology curriculum’s seven dimensions should be taken into
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account while educating students as scientifically literate (TTKB, 2006). Seven

dimensions (themes) of science and technology curriculum were determined as:

1. The nature of science and technology
. Key concepts of science

. Scientific process skills

~ WO

. The interactive relation among science-technology-society and

environment

9]

. Scientific and technical psycho-motor skills
6. Values about essence of science

7. Attitudes and Values on Science (MONE, 2005, p.5).

The vision of the science and technology curriculum started to be implemented in
2004 was explained as “No matter what the individual differences are, every
student can be educated as science literate”. Adults of the future should be
educated for overcoming the difficulties of these scientific and technological
changes to create a powerful society. Furthermore, social, economic and global
development has an effect on people’s life and students can be equipped with the
adaptation skills and awareness (MONE, 2005). “Science literacy”, is defined as
“the combination of scientific skills, attitudes, values, perception and knowledge
required to keep going the curiosity on earth and environment and the
development of research skills, problem solving, critical thinking, and to educate

people as life-long learners (MONE, 2005).

There are also seven learning areas in the curriculum but three of them were not
offered as units but these learning areas were integrated with attainments and
activities of units selected from other learning areas. In order to realize the vision
of being a science literate person, the learning areas were determined as: “living

29 ¢¢ 29 ¢ 29 <¢

organism and life”, “matter and change”, “physical events”, “world and universe”,

2 (13

“relationship among science-technology society, environment’, “scientific process
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skills” and “attitudes and values”. Organizational structure of science and

technology curriculum for learning areas is shown in Table 2.1. These seven areas

are divided into two groups. Learning areas related to units were determined as a

base when the content was presented. Learning areas related to scientific literacy

is explained in detail for each unit.

Table 2.1.

Organizational structure of science and technology curriculum for learning areas

Learning Areas Related to Units Learning Areas Related to Scientific Literacy

1. Living organism and life 1. Relations of Science-Technology-
SocietyEnvironment

2. Matter and Change 2. Scientific Process Skills

3. Physical Events 3. Attitudes and Values

4. World and universe

The aims of science and technology curriculum are to;

enable students to learn and perceive the natural world;

recognize and get excited on intellectual richness about the nature

increase students’ curiosity on scientific and technological developments
understand the interaction among science, technology, society, and
environment

help students construct knowledge through reading, discussing and
research

get a base for learner’s occupational preferences related to science and
technology

develop broader capacity to wunderstand occupations’ evolving
characteristics

help students internalize ,,learning to learn’

construct knowledge when learners fall into unexpected situations

make use of scientific processes and principles on making personal

decisions
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e cnable learners to be aware of and feel responsible for social, economical,
ethical and environmental concerns

e acquire scientific values while making investigations and at the same time
care about environment,

e feel responsible for their actions, and internalize and reflect scientific
values of the society

e cnhance economic welfare in learner’s prospective occupational life by

using scientific knowledge and skills (MONE, 2005, p.9).

2.2.1. Attainments

Ornstein and Hunkins (1998) define objectives as an indicator of end points and
expected outcomes. Popham (1993) highlights the importance of interaction
between objectives and achievement since whether the objectives is achieved as it
is intended or not as important as stating the objectives. Morris and Fitz-Gibbon
(1978) explain ends-goals which are product based, and means-goals which attach
attention to process. They criticized the misuse of ,,behavioral objectives’ term.
They define the term as “A behavioral objective is a statement of certain
behaviors that, if exhibited by students, indicate that the students have some skills,
attitude, or knowledge” (p.19). Behavioral objectives can be thought as iceberg.
Behaviors can be observed like the observable part of the iceberg and the main
part is under water which is knowledge or attitudes resulting from achieving the
objectives. Navigators do not examine carefully every detail of the part which is
under water like density or volume of this part. They only examine the size and
characteristics of visible part, and they deducate how far they need to stay away.
In a similar way, behavioral objectives include an observable indication which can
be evaluated by teacher as a sign for knowledge, attitude or skill (Morris & Fitz-
Gibbon, 1978, p.19).
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In 2004 science and technology curriculum the term ,,attainments’ was preferred
instead of uttering the term ,,objective’ due to approach followed in developing the
curriculum. For each strand and sub-strand, attainments were written in the
curriculum and for each sub-strand, activities and necessary explanations about
the implementation of these activities were suggested. It was clearly stated in the
curriculum that materials which were used for instruction should match with the

attainments and reflect the purpose of the curriculum (Temli, 2009).

There is a general agreement about the objectives of a modern science program in
science classes; whereas, preferring to use different statements are considered. For
example, instead of the process, content, skill, and affective categories, the
educators can prefer to classify the objective in a category as follows: science
knowledge, rational thinking process, manipulative and communication skills, and
scientific attitudes (Adler, 1991; Michaelis, Grossman, & Scott, 1975). In science
and technology program, attainments were categorized based on the seven

learning areas (Table 2.1).

2.2.2. Content

The second section of science and technology curriculum summarizes the unit
organization and is examined in three main parts which are seven learning areas,

acquisitions, and activity samples.

In order to realize the vision of being a science literate person, the content was
determined based on four learning areas. At 4™, 5™ and 7™ grades, there are 7 units
from four learning areas. At 6™ and 8" grades, 8 units exist. The distribution of

the units based on the learning areas is presented in Table 2.2.

A study was conducted by Kiigiikmert-Ertekin (2010) which investigated the
needs of classroom teachers and science and technology teachers in relation to in-

service teacher education and training to implement science and technology
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curriculum. The results showed that teachers are in need of in-service education
especially in Physical Events Learning Area. In general the participants of the
study, who are 304 teachers working in Istanbul, reported the needs for in-service
education in applying experiments in physics subjects, structure of atom and
distribution of electrons, cellular biology and ecology, and subjects about
universe. The participants mentioned their demand for getting elaborated
information on the subject of “Heredity, DNA, and genetic diversity” as the 8"

grade subject.
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Another study aimed to evaluate teachers’ practicies while teaching a 7t grade
science unit which is “What if the pressure does not exist”. The participants were
111 science and technology teachers in public schools and private training centers.
The result of the study showed that crowded classrooms, overloaded curriculum
content, lack of materials, lack of information in the textbooks, time constraints,
insufficient pre-requisite information, lack of interest of parents, and lack of

laboratories lead to difficulties in learning in the unit.

Kaya and Godek-Altuk (2010) conducted a study to determine 6", 7™ and 8"
grade students’ misconceptions related to electric circuits. An achievement test
named as ,,Electric Unit in Our Life’ was used to collect data and 156 students
participated in the study. The results showed that students have lack of theoretical
information related to electric circuits and almost half of the participants made

mistakes while drawing the circuits (Kaya & Godek-Altuk, 2010).
2.2.3. Learning-Teaching Process

In implementation of curricular reform requires taking new roles for teachers.
Abandon of old teaching habits, adaptation of new approaches emphasized in a
new curriculum as essential to reach success. Traditional ways of learning such as
transmission of knowledge is a limited way to satisfy requirements of new
curriculum that emphasize constructivism and teacher training programs are
critical to create suitable learning environments and realize the curriculum as it is
intended. In the teacher training programs teachers can have a chance of applying
the requirements of new curriculum (Kwakman, 2003). In the same vein, Davis
(2002) stresses the importance of experiencing new ways of teaching by actually
realize it. By this way, the teachers can experience new roles and find solutions
the problems they encountered. They would have opportunity for sharing ideas,
discussing on the implementations, examine the approaches and piloting the new
learning strategies and these opportunities leads to effective and successful

curricular implementation in learning environments (Davis, 2002). From students’

22



point of view, they also need for opportunity to do science in science class

(Marlowe & Page, 1998). Briefly, learning by doing is essential for all learners.

Unayagyol (2010) developed a questionnaire for determination of classroom
teachers’ and science and technologies teachers’ problems encountered in learner
centered learning teaching process. Participants of the study were 255 classrooms
teachers and 70 science and technology teachers from Yozgat-city in Tiirkiye. The
results showed meaningful differences based on the class size, teaching
experiences and the schools location whether they are in rural areas or urban
areas. The results illustrated that the larger class size is, the more problems
teachers encountered in assessment. In the learning-teaching process the teachers
tend to use brain storming, multiple intelligences and collaborative learning

methods.

Although teachers are confident about their implementation in the science classes,
some research results show misconceptions and misapplication of teachers in
constructivist implementations (Akar, 2003; Gémleksiz & Dilci, 2007; Williams,
2008). Turkish teachers found constructivist approach difficult. Altun and
Biiyiilkduman (2007) assert that teachers have some difficulties because the

process is more important than the product, and assessing the success is difficult.

2.2.3.1 Learning Environment and Teachers

It was stressed before; learning environment has great importance in
constructivism. Constructivism is not a theory of teaching because ,learning’
concept is focus point of constructivism. As it is stated under constructivism
heading, in the learning process students participate in the learning process
actively and construct their own knowledge with the interaction of previous
experiences and the new concepts which is leaning. Therefore, learning

environments should let learners be active.
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Wilson (1996) offers to utter ,,Jeaming environment’ instead of uttering classroom
term because the places where learning occur can be named as learning
environment and these places let learners work together and include various types
of resources. Authentic and real-world environments are essential for knowledge
construction. As an active process, learning take place when learners apply their
understandings, evaluate the consistency between prior knowledge and the
thoughts which is being constructed (Hein, 1991). Terhart (2003) defines the prior
knowledge as starting point and it cannot be zero because every learner has past
experiences in their environment and the culture they live in. Misconceptions and
wrong information may hurt the learning process and in this case, teachers may
spare more time for fixing misconceptions and motivate learner for learning.
Learners’ errors are means for gaining insight into how they are organizing their
experiential world. The educator should be able to establish a hypothetical model
of the conceptual worlds of students because these worlds could be very different
from what is intended by the educator. The concept of “multiplicity” dominates
constructivist learning environments since multiple worlds mean multiple truths,
representations, perspectives and realities. What is important is not the retrieval of
an objectively true answer but how one arrives at a particular answer. Thus, in
constructivist learning, it is the process but not the product that matters. If
learning is a process of constructing meaningful representations and of making
sense of one’s experiential world, there is no notion of doing something right or
correctly. Right and wrong answers are important to constructivist teachers since
the answers let teachers gain insight into learners’ current understanding.
Furthermore, teachers can get a chance to determine the misconceptions (Brooks
& Brooks, 1999). Doolittle (1999) highlights the active learning process and
summarizes the process as mental manipulation and self organization of
experiences. Students bring order their own knowledge, make connection between
existing knowledge and forming new knowledge and form the awareness of new
knowledge structures. As it is stated learning is a mental process and physical
activities, hands-on experiences and cognitive engagement are necessary for

learning. Work with peers as a social activity is another requirement (Hein, 1991).
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Another important point is context in constructivism. Learning is contextual and
learner cannot learn abstract instruction out of context (Hein, 1991). In
constructivist learning environments, students are associated with labels as “sense
makers” (Mayer, 1996), “active, social and creative learners and critical thinkers”
(Graffam, 2003). Teachers’ qualifications have a great importance in
constructivism and the teacher should be away from the role of a traditional all

knowing position (Altun & Biiyiikduman 2007; Jofili, Geraldo, & Watts, 1999).

In constructivist learning environment, teachers as guides share their
responsibilities with learners. Von Glaserfeld (1995) defines the role of the
teachers as “midwife in the birth of understanding” and criticizes perception on
teacher role as “mechanics of knowledge transfer”. Marsh and Willis (2003) state
that a constructivist teacher assists her/his students in resolving cognitive conflicts
which can be determined through concrete experience, collaborative discourse and
reflections. Teachers also help students to explore ideas and concepts so as to
construct their own knowledge. Constructivist teachers are familiar with new
technology, encourage students’ collaboration, and support learning of scientific

concepts and process (Rivet & Krajcik, 2004).

The traditional concept of a teacher is the one who is standing in front of the
classroom and teaching a subject or observing the students to determine when
they complete the given hands-on activities. The role of students is passive and
they are in the classroom to sit, listen and complete the task if it is given to them
in a silent classroom. As it is stated in the Constructivism heading, constructivist
approach requires work with other learners and active learning tasks (Marlowe &
Page, 1998). Three characteristics are the basic characteristics to create a dynamic
setting for learning: flexibility, accessibility and usability. Flexibility in arranging
study centers, accessibility of the materials and sources for learners’ use, and
usability of materials and equipment with clearly established guidelines are
necessary in an ideal learning environment (Michaelis, Grossman, & Scott, 1975;

gahan, 2010).
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Some school level environmental factors identified by Shymansky and Kyle
(1992) are content selected, available facilities, availability of resources and
materials, management of materials, access to existing and emerging technologies,
instructional practices, scheduling of teacher time and assessment protocols.
Similarly number of students, context and subject matter related factors are listed
by Strage and Bol (1996b) as influencing the realization of instructional
recommendations made by the curriculum innovators.

The characteristics of constructivist teachers were explained and specified for
science and technology course by MONE (2006, p.14). The similar characteristics
were proposed by Brooks and Brooks (1999) as well. The main characteristics of

constructivist teachers are to:

1. encourage students’ initiative and autonomous characteristics

2. encourage students to use raw data with materials.

3. utter terms like classification, analysis, guess, and create

4. let learners make decision on content and learning strategies

5. determine misconceptions and correct the concepts before sharing their

own perceptions on the concepts

6. encourage learners to interact with learners’ peers and the teacher

7. use ,wait time’ to let students think

8. allow time to make connection between existing and constructing
knowledge

9. deal with the learners’ experiences which does not match with previous
conclusions of them and then encourage learners to discuss.

10. ask open ended questions, encourage learners to ask questions to each

other.
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2.2.4. Assessment

In literature a common decision does not exist on asessment techniques or
methods which are used for assessing higher order cognitive skills. Some
researchers ulter “alternative assessment techniques” term while some other
researchers prefer to utter “complementary assessment techniques” (Bliylikoztiirk,
2007). Because of the supportive role of techniques some researchers opt for
uttering “complementary assessment techniques” (Anil & Acar, 2008).

In constructivism, process evaluation of students’ success is essential. Day-to-day
observations on student interactions, students work with ideas and materials,
assessment in advancement of behaviors and achievements are helpful to assess

students’ understandings (Graffam, 2003).

Assessment can be also done by traditional paper-pencil tests in constructivism.
Newly developed curricula suggest complementary assessment methods to
determine students’ advancement such as projects or portfolios which are
assignments allowing students to document what they deal with and their
questions asking to construct their own knowledge and focusing on process as

well as product (Graffam, 2003).

In science and technology curriculum, traditional assessment methods are listed as
multiple choice exams, true-false questions, matching questions, fill-in the blanks
questions, and essay exams. Complementary assessment techniques named as
alternative techniques and listed as performance assessment, portfolio, concept
maps, structured grid, projects, drama, interview, word association, written
reports, diagnosis branches tests demonstration, poster, group or peer assessment
and self-assessment (MONE, 2005). In science and technology curriculum,
assessment is suggested to be used for determination of students’ learning level
and determination of whether educational attainments are achieved or not, and
providing feedback to make learning more meaningful and effective. Furthermore,

it is used to determine the students’ needs in the future provide information about
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students’ learning and share it with parents and assess the effectiveness of
teaching strategies and program content (MONE, 2005). Traditional assessment
techniques take part in the curriculum, whereas they have less emphasis than the
complementary assessment techniques. Complementary assessment techniques
were explained in the curriculum to help the teachers in the assessment process.
For instance, samples of student observation forms, peer assessment forms, Form
of Project Studies’ Assessment, Control forms for assessment of an experiment.
All these are explained in science and technology curriculum’s first part named as

Foundations of the Program.

Performance based assessment offers students to construct assessment criteria for
themselves. Criteria for performance assessment clearly stated by teacher and the
students and these criteria are implemented exactly in learning process (Richards,
1995). Performance based assessment has two parts/forms. One is performance

task and the other one is scoring rubric (Popham, 1997).

Peer assessment was defined as a process of being evaluated and evaluation of
others (Cartney, 2010). Determining evaluation standards and giving feedback
was stated as two important characteristics of peer assessment (Black & William,

1998 as cited in Kog, 2011).

Rubrics are rating scales and defined as scoring guides, consisting of specific pre-
established performance criteria. Rubrics are a form of scoring instrument. They

are used to evaluate students’ performances resulting from a performance task.

The results of a study conducted with the participation of 292 classroom teachers
working in Ankara showed that teachers believe in they have enough information
to use rubrics in their classrooms although half of them have negative attitudes
towards rubric assessment. While the teachers with negative attitudes used the
information obtained from the rubrics only for “grading”, the teachers with

positive attitudes towards used rubrics for “observing the development of
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students’ higher order thinking skills” and “observing to what extent the students
used their knowledge and skills in real life situations” (Kutlu, Yildirim, & Bilican,

2010).

In a similar study, 10 science and technology teachers’ views on the problems of
complementary assessment were researched in Trabzon. The results illustrated
that teachers were in need of learning more on alternative assessment methods.
Beside the insufficient information to use assessment methods effectively, lack of
physical infrastructure of schools, laboratories and libraries were among the
reasons for problems teachers encountered (Saglam-Arslan, Devecioglu-

Kaymakge1, & Arslan, 2009).

Portfolios are purposeful collection of learners’ work that show learners’
endeavors, and advancement in a specific subject (Richards, 1995). According to
Coppola (1999) using portfolio assessment aims to collect documents constituted
by sharing, feedback and revision. According to Lyons (1999, as cited in Marsh &
Willis, 2003) portfolios can include not only completed tasks, but also drafts,

notes, photographs and preliminary models or plans.

YeGijurt (2010) investigated assessment methods used by the science and
technology teachers to assess students’ success and the difficulties they
encountered during the assessment process. In this qualitative study, the
researcher interviewed with 54 science and technology teachers working in 6
cities’ downtowns and these cities’ center. The result of the study shows that
teachers prefer to use ,.fill in the blanks’ types of questions, multiple choice tests,
true-false questions, and matching questions. Among complementary assessment
methods, teachers opt for using performance based and project assessment. As for
the problems teachers faced, the students’ misconceptions on research works is
found as a difficulty. The students copy and paste the documents on the paper and
print those as research work. Excessive parental help causes problems and

students cannot create original products.
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Kazu and Pullu (2010) specifically focused on the classroom teachers’ knowledge
level and the researchers aimed to determined how often classroom teachers use
complementary assessment methods and techniques. In sum, 515 classroom
teachers working in Elazig participated in the study and the results showed that
the participants felt incompetent to use rubrics, diagnosis branches tests and
structured grids and they use frequently performance based assessment.

Similarly, another study was conducted in Kir(ghir with 79 teachers and the
elementary school teachers’ opinion on assessment component of the science and
technology curriculum was investigated. The results showed that teachers have
positive opinions on the assessment component of the science and technology
curriculum and class size is not statistically important variable that affect teachers’
opinions. Similarly, in another study conducted by Saglam and Kiiciiker (2010)
primary school teachers’ feel competent in using complementary assessment
methods and their self-efficacy beliefs are high. The sense of efficacy beliefs is
found related to teaching profession experiences. The teachers who have more

teaching experience had higher efficacy beliefs than the other teachers.

2.2.5. Constructivism

Constructivism is a theory of learning which holds that every learner constructs
his or her ideas, as opposed to receiving them, complete and correct, from a
teacher or an authority. This construction is an internal, personal and often
unconscious process (Selley, 1999). It consists largely of reinterpreting bits and
pieces of knowledge —some obtained from first-hand personal experience, but
some from communication with other people— to build a satisfactory and coherent
picture of the world. This “world” may include areas which are physical, social,
emotional or philosophical (Selley, 1999).

It is widely accepted that transferring knowledge to learners does not result in
effective learning, in other words, curricular changes promote students’
construction of their own knowledge in science (Kwakman, 2003; Schneider &

Krajcik, 2002). Instead of lecturing and being active during the classes, teachers’
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new role is defined as being a facilitator of the students’ learning process and

creating an appropriate learning environment for students’ effective learning.

Constructivism was among the important characteristics of previous science
curriculum which started to be practiced in 2000, whereas constructivism attracts
much more attention in the new (2005) curriculum (Kilig, 2001; gahin et al.,
2005). As a theory of learning, constructivism deals with how knowledge is

constructed.

Four epistemological assumptions lie at the heart of the theory of constructivism

(Fosnot, 1996, p.126):

1. Knowledge is physically constructed by learners who are involved in
active learning,

2. Knowledge is symbolically constructed by learners who are making their
own representations of action,

3. Knowledge is socially constructed by learners who convey their meaning
making to others,

4. Knowledge is theoretically constructed by learners who try to explain

things they do not completely understand.

These four tenets of constructivism lay the foundation for basic principles of
teaching, learning and knowing process within the scope of constructivism. Based
on their degree of emphasis, three fundamental categories of constructivism were
defined; cognitive constructivism, radical constructivism and social
constructivism. Firstly, Jean Piaget (1896-1980) is viewed as the father of the
view of cognitive constructivism. Piaget’s constructivism is based on his view of
the psychological development of children (Resnick, 1987). Piaget introduced
schemata terms described as the knowledge structures and learners construct their
own knowledge schemes depending on their previous and current experiences.

Additionally, he described mental development as a process of equilibrium in
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response to external stimuli. The development of human intellect proceeds
through organization and adaptation. People organize their thoughts so that they
make sense through separating the more important thoughts from the less
important ones and connecting one idea to anoyher. At the same time, people
adopt their thinking to include new ideas. This adaptation takes place in two ways:
while interacting with the environment, the learner assimilates the new
information of the external environment into his cognitive structures (schemata).
If the experiences do not fit the existing schemes, the learner will change those
structures to accommodate the new information (Doolittle, 1999). Briefly, there
are two key assumptions of cognitive constructivism: Knowledge is an individual
creation and is constructed by each learner for her/himself. There is thus no notion
of absolute knowledge. In other words, learners actively construct new
understanding by interpreting new experiences within the context of what they

already know (Resnick, 1987).

Ernst von Glaserfeld, who was influenced by the theories of Piaget, is one of the
leading proponents of radical version of constructivism both as a theory of
knowledge and as a guide for science education. He focused on the subjectivity of
knowledge and named it “radical constructivism.” It is radical “because it breaks
with convention and develops a theory of knowledge in which knowledge does
not reflect an objective, ontological reality but exclusively an ordering and
organization of a world constituted by our experience” (von Glaserfeld, 1995, p.
24). According to him, knowledge is constructed from individual experience but it
is not an accurate representation of external reality, as opposed to Piaget’s
cognitive constructivism (Doolittle, 1999). In other words, the knower does not
necessarily construct knowledge of “real” world. Radical constructivism does not
deny an objective reality, but states that we have no way of knowing what that

reality might be (Dougiamas, 1998).

Thirdly, in cognitive and radical constructivism, the emphasis is on the learner as

a constructer. The primary emphasis of social constructivism is culture and
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context in understanding what occurs in society. People construct knowledge
based on culture and social affects (Kim, 2001). Social constructivism is
associated with the Soviet psychologist Lev Vygotsky (1896-1934). Social
constructivism, unlike radical and cognitive constructivism, emphasizes all four of
the constructivist epistemological tenets mentioned above. In accordance with
these tenets, knowledge, in social constructivist perspective, can be considered as
the result of social interaction and language use and thus is shared, rather than an
individual experience (Doolittle, 1999). Two important concepts determined by
Vygotsky; “More Knowledgeable Other” and “Zone of Proximal Development”.
More knowledgeable other refers to someone who has better understanding or
skills about a task or concept. More knowledgeable other could be peer of the
learner or even an electronic tutor (Vygotsky, 1978, p. 86). Zone of Proximal
Development means the distance between actual development of problem solving

and potential development with the guidance of more knowledgeable other.

In a report prepared by MONE (2010), social constructivism was underlined as
the main approach. Arranging the learning environment which let students’
cooperation and interaction, requirement of broad yards by school to enhance
students’ physical activities and social interaction in games, original appearance
of schools which was made attractive for students’ learning are emphasized in the
report. Sluijsmans and Strijbos (2010) highlighted the social aspects of peer
evaluation and underline that peer assessment as a part of social constructivism.
Furthermore, traditional ways of learning such as transmission of knowledge is a
limited way to implement requirements of new curriculum that emphasize
constructivism and teacher training programs are critical to create suitable
learning environments and realize the curriculum as it is intended. In the teacher
training programs teachers, who would practice the requirements of a newly
developed curriculum can have a chance of implementing the requirements of new
curriculum (Kwakman, 2003). In the same vein, Davis (2002) stresses the
importance of experiencing new ways of teaching by actually realizing it. By this

way, the teachers can experience new roles and find solutions the problems they
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encountered. They would have opportunity for sharing ideas, discussing on the
implementations, examine the approaches and piloting the new learning strategies
and these opportunities leads to effective and successful curricular implementation

in learning environments (Davis, 2002).

Gallagher (2000) criticizes rote learning in science classes. Struggling to fixed
knowledge to students’ memory in science classes is evaluated as waste of time
and he highlights the importance of experiencing scientific truth in science
classes. He also notices that teachers expect for memorization mass science

knowledge and think that the time allocated for the subjects is very limited.

2.3. Research on Science and Technology Curriculum

Giiven (2008) interviewed 20 classroom teachers and asked 4 questions on new
curricula. The questions were about the differences between old curricula
(implemented in 2000) and new curricula (implemented in 2004), teachers’ role,
students’ roles and important limitations of new curricula. Regarding teachers’
roles, the participants listed some changes, these changes were teachers’ guidance
responsibility has increased, teachers are more active, teachers are continuous
learners, making effective connection with the parents, and teachers believe that
the teachers role were not changed. Study skills of students, active participation of
students, making connection with daily life, cooperation among students and
presentation skills of students increased. As for the limitations of the curricula,
time constraints were mentioned. Especially for the implementation of
complementary evaluation methods and activities, time constraints were perceived
as most important problem. According to result of the same study (Giiven, 2008),
teachers were hold responsible for implementing curricula and the requirements of
the curricula and they were not trained about how the curriculum can be
implemented effectively. At that point, pre-service teacher education programs

and in-service education training programs were criticized. Insufficient knowledge
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on complementary evaluation methods and lack of materials were other frequently

stressed limitations of new curricula.

geker (2007) investigated teachers’ views on 6" grade science and technology
curriculum with the sample of 46 science and technology teachers working in
GlimiiChane, Tiirkiye. Additionally, interviews were conducted with 21 teachers to
identify effect of schools’ structure and the problems teachers encountered.
Results revealed that attainments are consistent with the general goals of science
and technology course and appropriate with the students’ level. Instruction
process was determined as another factor and teachers did not have difficulty in
implementation of the curriculum but sometimes they preferred to use old
teaching strategies. The serious problems were detected due to insufficient
theoretical and practical information on constructivism, multiple intelligences and
complementary assessment techniques. Physical infrastructures of schools were

stated as a limitation to implement curriculum effectively (geker, 2007).

Ayvact and Devecioglu (2009) interviewed with 20 science and technology
teachers to determine their views towards science and technology teachers
working in Trabzon. They found that attainments are clear and comprehensible,
related to daily life and they can be used as a guide for teachers. The limitations to
achieve the attainments are determined as classes assigned to science and
technology course in week schedule. In general, science and technology
curriculum is feasible. The participants summarize the main characteristics of the
curriculum as student-centered, up-to-date, and appropriate for students’ level.
Over-loaded content and individual differences stated as problems they encounter
related to content. Teachers faced some difficulties due to insufficient number of
materials, economic statues of parents, and crowded classrooms. The findings of
the same study show that teachers make effort to create active learning-teaching
process and by this means, they use complementary evaluation methods as well.
Project and performance tasks are used to make students more active. The most

frequently expressed problem of the participants is related to assessment. Teachers
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have difficulty in checking project tasks and assigning time for all of the
complementary assessment techniques. Time constraints and crowded classrooms

are mentioned as the reasons not to use the suggested assessment methods.

Ciftcioglu  (2009) investigated 5" grade classroom teachers’ views on
implementation of science and technology course. Participants were 309 5th grade
classroom teachers and they categorized the effectiveness levels of attainments,
content, learning-teaching situations and assessment. Result of the study showed
that attainments are “less effective” in the implementation of curriculum.
Implementation of content is another “less effective” component of the
curriculum. Teachers’ effectiveness on instruction process was reported as
“medium” and lastly, assessment is “less effective”. In the same study (Cift¢ioglu,
2009), teachers’ gender, location of schools (city center/county center/village),
age, teaching field (classroom teachers/science and technology teachers), teaching
experiences, education level (master, PhD), existence of internet connection in
school and existence of science laboratory were determined as independent
variables. According to results of the study, age, teaching field, graduated faculty,
education level and teaching experience do not have a statistically significant
affect on attainments, content, learning-teaching situations and assessment. As for
schools’ location, teachers working in villages have more positive views than the
teachers working in county centers or city centers. Other statistically significant
results are related to existence of science laboratory and internet connection. The
teachers working in schools where science laboratory does not exist have more
positive views on effectiveness of learning-teaching situations than teachers
whose schools have a laboratory. Similarly, the teachers, working in schools
where internet connection is not available have more positive views on the
effectiveness of learning-teaching situation. These unexpected results were
explained by the researcher as “participants thought that if the conditions were
better, the components of the curriculum could be implemented effectively.”
(Ciftcioglu, 2009)
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GoOmleksiz and Bulut (2006) also investigated classroom teachers’ views on
science and technology curriculum. The study was conducted in pilot schools in 8
different cities and participants were 383 classroom teachers. The data collection
tools were developed by the researchers and Cronbach alpha was found .98. After
factor analysis was run, 4 factors were determined and then the names of the
factors were determined. The factors named as “attainments”, ‘“content”,
“educational level” and “evaluation”. In the items, realization of the cases was
asked to teachers. According to result of the study, teachers realize “very much”
the attainments, content and evaluation. The results showed that “gender”
“teaching experience”, “educational background” do not have a statistically

significant effect on the teachers’ views on attainments.

Aydin (2007) conducted a study to determine 4™ and 5™ grade classroom teachers’
views on science and technology curriculum. The data was collected from 192
classroom teachers in Kutahya. The researcher developed a 5 point Likert Scale,
the cronbach alpha level was found .95. The result of the study showed that
teachers have positive opinions towards attainment, content, learning-teaching
process and assessment process. Participants generally expressed their views by
circling “agree” choice. They disagree to some items such as; “Suggested time is
enough for conducting activities” and “Suggested hours for the course is enough

for assessment”.

Yangin (2007) inquired teachers’ and students’ views on science and technology
curriculum in his dissertation. In this quantitative study, the participants were 75
4™ and 5™ grade classroom teachers and 1672 students whose school is located in
4 counties of Ankara. Teachers and students stated that the most important topics
of the STC are air pollution, human health, war weapon and nuclear technology.
Insufficient available materials, insufficient information of teachers and crowded
classrooms were criticized. Using of auditory and visual materials during in-

service teacher training was a demand of teachers.
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Tabak (2007) conducted a study to provide information from managers, program
developers, teachers and students on to what degree learning-teaching and
assessment - evaluation approaches in the new science and technology curriculum
were used. The participants were 36 5t grade classroom teachers and 560 5t
grade students in Mugla. The results showed that lack of materials and time
constraints leads to limitations in learning-teaching process. The results also
showed that teachers are still using traditional assessment approaches. The reason
was shown as insufficient knowledge on complementary assessment methods.
Similarly, the researcher concluded that teachers and students try to get used to
constructivist approach. However, this approach could not be implemented

appropriately.

Tatar (2007) conducted a study to research 4™ and 5™ grade classroom teachers’
views on science and technology curriculum in central counties of Ankara.
Interview questions were asked to 20 classroom teachers and instruments were
filled by 308 classroom teachers. The instrument developed by the researcher
consists of 4 main factors named as attainments, content, learning-teaching
process and assessment-evaluation factors and Cronbach alpha was found .97.
Expert opinions were taken for interview questions and pilot study was done with
8 classroom teachers. The results showed that attainments are connected to daily
life, clear and comprehensible, and in a harmony with the content. Additionally,
attainments guide students develop scientific process skills, and develop positive
attitudes towards science. Teachers also agree on the items: implementation
process help us raise creative people, explanations about the learning teaching
process is clear and can be used as a guide, and suggested activities encourage
students to think, observe and research. Participants agree about the ideas which
are explanation are enough to use suggested assessment techniques, curriculum
attach priority to both product and process based assessment, the suggested
assessment techniques can be implemented, suggested assessment techniques are
effective for evaluation of attainments, and assessment help students to recognize

their personal progress.
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Ercan (2007) investigated 4™ and 5™ grade classroom teachers’, students’ and
school managers’ views on science and technology curriculum in Bolu. The
results of this qualitative study showed that teachers criticized the changing
process to adopt requirement of the curriculum. Step by step explanation of the
suggested implementations in real classes was demanded. They thought that
incremental entrance to new implementation process would be more effective.
They also criticized ineffective in-service teacher training, and drawback like

crowded classrooms and infrastructure of schools.

Aydin and Cakiroglu (2010) conducted a study to get science and technology
teachers’ views and positive and negative aspects of the curriculum. Science and
technology teachers working in 10 different public or private schools in 6 counties
of Ankara were interviewed. Data were collected from 16 teachers with the 1-15
years teaching experience. According to participants’ views; students are more
willing to participate in learning teaching process, participants are satisfied with
their in class practices, and activities can be conducted in classes with easily
accessible materials. Negative aspects were stated as ineffective in-service

training, and insufficient information on assessment techniques.

Dogan (2009) researched that the frequency of using ,requirements of
constructivism’ in science classes with the participation of 455 classroom
teachers. The finding of the study showed that teachers often apply teaching
activities, complementary assessment methods and use physical conditions as it is
suggested in the curriculum. The participants of Dogan’s (2009) study asserted
that they “always” ask open-ended questions to reinforce students to let them
construct new knowledge and searching truths; guide students to teach how to
learn; ask new questions when students ask questions to provide finding the

solutions themselves”.

Similarly, Kurtdede-Fidan (2008) investigated the 4™ and 5" grade classroom

teachers’ views on materials. She interviewed 9 classroom teachers. Teachers
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believe that the public schools do not have sufficient materials. The socio-
economic statues were stated as an important factor that affects existence or the
number of materials. Results show that teachers who are working in village cannot
get the necessary materials while the teachers working in private schools can get

support of the families or school managers.

Kara (2008) investigated science and technology teachers’ views on the
implementation of 6" grade science and technology curriculum in Afyon. In total,
75 science and technology teachers participated in the study and all of the
participants were practicing 6™ grade science and technology curriculum. The
results showed that teachers encounter some problems regarding ignorance of
individual differences in the curriculum. Another limitation was stated as schools’

facilities which limit teachers to implement curriculum as it suggested.

Tiiysiiz and Aydin (2009) researched science and technology teachers’ views on
the curriculum. The participants were 312 science and technology teachers
working in Izmir. Data collected through five point likert scale questionnaires
consisting of 24 items were sent to participants. Teachers agree that with ,,science
and technology curriculum appropriate for students’ level’, and ,,the curriculum
encourages students to discover information’. The major problem was crowded

classrooms.

2.4. Summary

The part of this chapter reviewed the relevant literature regarding the studies on
teachers’ views on science and technology curriculum. The literature review
results showed that qualitative and quantitative studies were conducted to
determine teachers’ views on science and technology curriculum. Some research
studies were conducted during the pilot implementations in pilot schools and
some revisions were done in time. While qualitative studies provide in-depth

information on teachers’ views, quantitative studies focused on findings from
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some schools or a particular city. Qualitative studies focused on limitations of the
STC and crowded classrooms, overloaded curriculum content, time constraints

were stated as limitations.

Previous studies examined the effect of different demographic variables such as
gender, graduation field, age, teaching experiences on teachers’ views and some
adversities attract attention. The studies which determine demographic variables
as independent variables illustrate different results. Some research results indicate
that demographic variables have a statistically significant effect on teachers’
views or perception of STC, some research results do not show there is a
statistically significant effect. Limited number of studies in which the other
demographic variables, such as SES level, teaching field were researched. In order
to draw general picture of teachers’ views, it was necessary to reach teachers
working in different cities. Thus, science and technology curriculum literature
need to more research results on the effect of different variables and determine

views of teachers working in different cities and schools under various conditions.
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CHAPTER 3

METHOD

This chapter presents the method of the study. It starts with overall design of the
study with a systematic schema to present the followed steps. The chapter
continues with population and sample, data collection instrument, validity and
reliability of data collection instrument, data collection and data analysis

procedure, external and internal validity threats and limitations.

3.1. Overall Design of the Study

This study is a survey study used for describing a large group of people’s opinions
about a topic or issue (Gay, Mills, & Airasian, 2006). Especially when the aim of
study is to get a large population’s views about a particular issue or topic, survey
design offers advantages about asking a number of questions related to subject
(Fraenkel & Wallen, 2003). There are two important reasons to choose survey
research. The first one is to find out teachers’ views on science and technology
curriculum implemented by teachers. That is why a nation-wide study was
performed. The other reason is that certain characteristics such as the faculties or
departments teachers have graduated from affect their views (Fraenkel & Wallen,

2003).

As it is summarized in Figure 3.1, the study started with a conceptual framework
based on the literature review. After identifying categorical variables such as
gender, teaching experience, teaching field and graduation fields, sample selection
was done. Next, the data collection instrument consisting of 3 main parts (I-
demographic information, II- Questionnaire of science and technology teachers’

views on science and technology curriculum and III- Participants’ Views) was
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developed. While developing the questionnaire, the main changes in the science
and technology curriculum were considered. After completing pilot study in 96
public primary schools in Ankara with the participation of 290 teachers, reliability
and validity of the instrument was examined. Finally, data collection process got
started after taking permission and support from ERDD in 26 different provinces
around Turkiye. The instruments were sent to randomly selected 332 public
primary schools and planned to reach 1328 teachers who taught science and
technology curriculum. In other words, it was planned that 664 science and
technology teachers and 664 classroom teachers would participate in the study.
The sample was composed of 601 classroom teachers who are 4™ grade, 5™ grade
or combination classroom teachers and 359 science and technology teachers. They
were from 26 randomly selected provinces as defined by State Planning
Organization (2003). After teachers filled out the instrument, 1167 completed
instrument were sent back to ERDD by provincial national education directorates
in each province. The researcher picked the instruments from ERDD office.
Finally, the data set was prepared and statistical analysis was run. Confirmatory
factor analysis was administered by means of Mplus student version 5.21. SPSS
version 15.0 was used to calculate Cronbach alpha values to examine the internal
consistency of the instrument subscales. Having checked the assumption of
multivariate analysis of variance, MANOVA was administered.These steps were

mentioned in following titles.
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Research Questions

1. What are the teachers’ views on
science and technology curriculum?

1.1. attainments-content

1.2. learning-teaching process

1.3. assessment procedures

1.4. What aspects of the curriculum

need to be improved?

2. Are there statistically significant
differences

2.1. among the views of teachers
who graduated from different fields

2.2. between male and female
teachers’

2.3.among the views of teachers who
are in different stages of teaching career?
3. Are there statistically significant
differences between the views of
primary classroom teachers and science
and technology teachers?
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3.2. Population and Sample

The population of the study was all primary school science and technology
teachers in Turkey including 4™ and 5™ grade classroom teachers teaching science
and technology. There were 3 main reasons behind selecting this subject. Firstly,
the implementation of the new science and technology curriculum initiated
nationwide in 2005-2006 education year. After 5 years has passed, teachers could
had developed an in depth view about curriculum implementation, its positive
aspects and limitations. Secondly, teachers’ views directly affect the in-class
implementation and their role is considered as a key in curriculum implementation
(TekiGk, 2005). Successful curriculum implementation could be done with
successful implementers, who are teachers. Thirdly, the nature of the science and
technology classes requires a variety of different equipment and a laboratory.
However, not every school has the equal opportunities. So as to capture different
views of teachers who work in different school, cities and areas, the sample was

selected from 26 provinces (Table 3.1).
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Table 3.1
The List of Selected Province in Each Region

Name of Sub-Region

Cities in the Sub-region

Random Selected

Number of

Provinces primary School
Total Invited
number  Schools
1. Istanbul sub-region Istanbul Istanbul 1616 35
2. Ankara sub-region Ankara Ankara 966 21
3. Konya sub-region Konya, Karaman Konya 951 20
4. Bursa sub-region Bursa, Eskisehir, Bilecik Eskisehir 237 5
5. Kocaeli sub-region Kocaeli, Diizce, Sakarya, Yalova 65 1
Bolu, Yalova
6. Izmir sub-region Izmir Izmir 967 21
7. Aydin sub-region Aydin, Denizli, Mugla Aydin 481 10
8. Manisa sub-region Manisa, Afyon, Kiitahya, Usak 182 3
Usak
9. Tekirdag sub-region Tekirdag, Edirne, Kirklareli Edirne 153 3
10. Balikesir sub-region Balikesir, Canakkale Balikesir 538 11
11. Antalya sub-region Antalya, Isparta, Burdur Antalya 681 14
12. Adana sub-region Adana, Mersin Mersin 560 12
13. Hatay sub-region Hatay, Kahramanmaras, Kahramanmaras 777 16
Osmaniye
14. Zonguldak sub-region ~ Zonguldak, Karabtik, Bartin ~ Zonguldak 307
15. Kastamonu sub-region  Kastamonu, Cankiri, Sinop Sinop 185 4
16. Samsun sub-region Samsun, Tokat, Corum, Samsun 953 20
Amasya
17. Kirikkale sub-region Kirikkale, Aksaray, Nigde, Nigde 214 4
Nevsehir, Kirsehir
18. Kayseri sub-region Kayseri, Sivas, Yozgat Kayseri 558 12
19. Trabzon sub-region Trabzon, Ordu, Giresun, Ordu 455 9
Rize, Artvin, Giimiishane
20. Gaziantep sub-region  Gaziantep, Adiyaman, Kilis Gaziantep 625 13
21. Sanliurfa sub-region Sanliurfa, Diyarbakir Diyarbakir 1127 24
22. Mardin sub-region Mardin, Batman, Sirnak, Siirt Mardin 672 14
23. Malatya sub-region Malatya, Elazig, Bingol, Malatya 570 12
Tunceli
24. Van Alt Bolgesi Van, Mus, Bitlis, Hakkari Van 855 18
25. Erzurum sub-region Erzurum, Erzincan, Bayburt ~ Erzurum 985 21
26. Agri sub-region Agr1, Kars, [gdir, Ardahan Igdir 167 3
Total 26 provinces 14855 332
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In order to determine a representative sample, some criteria were taken in
consideration. Saglam (2009) indicated that socio-economic and cultural
characteristics of provinces had an important effect on science and technology
classes’ implementation. Some schools in some rural areas suffered from students’
absenteeism because these students tend to be employed as seasonal workers
(Saglam, 2009). Additionally, physical facilities or infrastructure of schools made
differences in the curriculum implementation (Beydogan & Can, 2010). Lack of
laboratory equipment or laboratory increased the difficulties in science and
technology courses (Ekici, 2002). In order to realize successive implementations,
firstly the teachers should accept and internalize the curricula (Ornstein &
Hunkins, 1998). So as to reflect different views of teachers working in different
socio-economic provinces, based on State Planning Organization data, 26
provinces were randomly selected in this nationwide study. Table 3.1 shows the
sub-regions, the cities in the sub-region, randomly selected province in each sub-
region and the number of public primary schools. In this category, the first
column shows the total number of schools for the corresponding province. This
number was taken from MONE Statistics 2008-2009 data (MONE, 2009). The

second column indicates the number of schools invited for the study.

Among the 81 provinces, Tunceli had the least number of public primary schools
in Turkey; 46 primary schools. While determining the sample, number of public
primary schools in each randomly selected province was divided by 46, so that the
member indicated how many public primary schools would be invited to the study
from each of the 26 regions. In order to select the schools, a random selection was
applied to the list of all the schools in each province. The names of the public
schools in each province were written on a list and numerated. Than these
numbers were written down on pieces of papers put in a plastic bag and randomly
drown. Name of the schools were available in MONE’s web-page. Totally 332
schools in 26 provinces were included in the study. The reason for random
selection was to capture schools in urban (city center) and rural (county or village)

areas in the sample. In this way, the schools and consequently teachers working in
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urban or rural schools could represent variety of aspects from around the country
reflect different views because their schools had different physical facilities and

equipments and the students with different backgrounds (Figure 3.2).

Population

Sample
26 sub-regions according to

development level set by
SPO (State Planning
Organization)

Random selection of

public primary schools
and voluntary teachers
from each school

Random Selection of
Provinces in each sub-

region

Dividing each province’s public

primary schools by the smallest
school number (46) among 26

provinces.

Figure 3.2. Sample selection cycles (adapted from Erdogan, 2009)

Based on criteria procedure represented in Figure 3.2, the sample of the study was
formed of 1328 teachers who taught science and technology classes in public
primary schools. After loading the data to electronic medium and eliminating

irrelevant ones, the sample size decreased to 960 teachers.

The characteristics of the sample are summarized in Table 3.2. Data were
collected from 504 female (52.5%), and 454 male (47.3%) teachers. As for
experiences of the participants, five categories were constituted based on

Huberman (1989) Teacher Career Cycle Model. According to this model, teaching
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profession is a life-long process and it includes several stages following each
other. Early years of teaching profession differ from person to person. The stages
of the model start with Career Entry. The first three years of teaching profession
constitute this stage. This is similar to Teacher Career Cycle Model by Wiesman
and his colleagues (1999, as cited in Taneri, 2004). Among the 960 participants of
this study, 177 (18.4%) participants were in their first stage. According to the
model, the second stage is named as Stabilization and lasts from 4 to 6 years of
teaching. In the study, 146 participants (15.2%) were in the Stabilization stage.
The third stage usually occurs during years 7 to 18 of the teaching career and
named as Experimentation or Diversification. Slightly fewer than half of the
participants (n=434; 45.2%) were in the Experimentation Stage. This stage is
followed by Serenity phase. It starts in the 19" year of teaching profession and
ends in the 30™ year. The cycle arrives at its conclusion with the Disengagement
stage. This stage takes place in the 31% year of teaching and beyond. In total 34
participants (3.5%) in this study were in the Disengagement stage.

Besides the questions demand for demographic information, the participants were
also asked whether their schools had a usable science and technology laboratory
or not as a part of this study. About 71.6% (n=687) of participants were working
in schools with usable laboratory, whereas 27.5% of participants (n=264)
indicated that their schools did not have a usable laboratory (Table 3.3).
Moreover, it was found out that while 368 participants (38.3%) attended an in-
service teacher training on newly developed curricula, 580 participants (60.4%)

did not attend any in-service training (Table 3.4).
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Table.3.2
Basic Characteristics of the Sample

Variables f (frequency) % (percent)
Gender
Female 504 52.5
Male 454 47.3
Missing 2 2

Teaching Field

Classroom Teacher 601 62.6
Science and Technology 359 374
Experience
1-3 years of experience 177 18.4
4-6 years of experience 146 15.2
7-18 years of experience 434 45.2
19-30 years of experience 160 16.7
31 and more years of experience 34 3.5
Missing 9 9
Table 3.3

Existence of Usable Laboratory

f (frequency) % (percent)

Exist 687 71.6

Does not Exist 264 27.5

Missing 9 9
Table 3.4

In-service Teacher Training

f (frequency) % (percent)

Attended 368 38.3
Not-attended 580 60.4
Missing 12 1.3

3.3. Data Collection Instrument

In order to collect data from the sample group of teachers, Teachers Views on
Science and Technology Curriculum Instrument was developed by the researcher.
It was composed of three parts. The first part was demographic information part.

The second part was the questionnaire of science and technology teachers’ views
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and consisted of 5 point Likert Scale items. The third and last part was composed
of open ended questions. Development process was initiated with the literature
review which is followed by a conceptual framework. The 5 steps followed in the

development process are summarized in Figure 3.1. The steps were as following;

Step 1: Developing conceptual framework and reviewing related literature. This
stage covers related national and international conferences’ proceedings
and journals.

Step 2: Analysis of 6" grade science and technology curriculum based on Posner’s
(1995) curriculum analysis questions.

Step 3: Writing items and constructing the instruments.

Step 4: Consulting expert opinion.

Step 5: Piloting the instrument in 6 districts of Ankara.

Each of these steps is explained respectively in the following sub-sections.
3.3.1. Step 1: Developing Conceptual Framework for the Questionnaire

The instrument development process is initiated by developing a conceptual
framework. Substantial professional literature regarding curriculum change,
formal, perceived and implemented curriculum, teachers’ self-efficacy beliefs in
the curriculum implementation, teachers’ attitudes and beliefs toward change or
curriculum were reviewed. It was concluded that the main challenges were
limitation of schools’ equipments (Goziitok 2005; Ekici, 2002), misconceptions
on constructivist applications (Saglam, 2009; Richardson, 2003), difficulties in
complementary evaluation techniques (YaGar et. al., 2005), changing roles of
teachers and students (Goziitok, Akgiin, & Karacaoglu, 2005). While developing

the instrument, these challenges were taken into consideration.
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3.3.2. Step 2: Analysis of 6™ Grade Science and Technology Curriculum

As the second step of the instrument development process, 6™ grade science and
technology curriculum was analyzed. The analysis procedure includes teachers’
opinions as well. When the analysis was initiated, 6™ grade science teachers have
just started to implement the curriculum. Therefore, they experienced the
difficulties and positive aspects of the curriculum. The aim of the 6" grade science
and technology curriculum analysis was to determine main characteristics of the
curriculum. In this step, researcher addresses Posner’s (1995) curriculum analysis
questions through using the documents provided on MONE’s web-page
(http://ttkb.meb.gov.tr/). In order to do so the following questions, based on
Posner’s (1995) curriculum analysis questions, were asked: a) how is the
curriculum documented b) how is the curriculum developed c¢) what perspectives
does the curriculum present d) what are the purposes and content of the
curriculum e) how is the curriculum organized f) how is the curriculum
implemented g) how is the assessment and evaluation done h) what are the
strengths and weaknesses in terms of the curriculum and its implementation. The
curriculum analysis served to development of the some questions in the

instrument and helped understanding of the formal curriculum.

3.3.3. Step 3: Writing Items and Constructing the Questionnaire

In the light of information indicated in the previous 2 steps, an item pool was
developed. The initial data collection instrument consisted of three main parts and
123 items. These items were grouped under four elements of curriculum;
attainments, content, learning-teaching process, and evaluation as suggested by
Demirel (2000). Additionally, items related to in-service training were added to
the initial instrument based on literature review. The initial data collection
instrument consisted of three main parts; part 1 including demographic
information, part 2 including science and technology questionnaire, and the third
part including open-ended questions.
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Part 1: Demographic Information: This part of the instrument includes gender,
high school, faculty, department participants graduated from, experience in
teaching profession, cities they work in, the subject they teach, whether they have
attended an in-service training program about the new curricula which has begun
to be implemented nationwide in 2005-2006 academic year, and whether their
schools have an usable laboratory and necessary equipment. As the ninth and final
demographic question the grade they were teaching on the time of data collection

was included.

Part 2: Science and Technology Questionnaire: This part of the instrument
aimed to identify science and technology teachers’ views on science and
technology curriculum in this nationwide study. Initially, there were 123 items
related to attainments, content, learning-teaching process, evaluation and in-
service training. Although 123 questions were written, then, the numbers of items
was reduced to 82 by focusing on the main aims of the study. Next, 11 items were
excluded again due to wording and long sentences. The other reason for excluding
was overlap statements. The questionnaire that would be sent to experts for

experts opinions included 71 items.

Part 3: Open-Ended Questions: The third part was formed of open-ended
questions to elicit in-detail information and support the second part by taking
participants’ opinions on attainments, content, learning-teaching process and
assessment. Another purpose of this part was to determine the basic factors that
affect teachers’ views like the infrastructure of schools and resources in the
classes. The questions in this part went along with the items covered in the second

part of the draft questionnaire.

3.3.4. Step 4: Expert Opinions

Before the pilot study was conducted, 10 experts from different areas of

specialization (counseling, curriculum and instruction, science education, science
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and technology course) reported their opinions about the 71 items questionnaire.
Experts’ were asked to examine the draft questionnaire in relation to the purpose
of the study, clear wording, content of the 71 item scale, and the length of the

questionnaire.

Based on the feedback received from experts, among 71 items, a total of 21 were
eliminated from the questionnaire based on expert opinions and suggestions.
Considering the attainment section, 11 items were approved by the experts and 3
items were eliminated. One of which was “Determining attainments based on
learning areas (Science- Technology- Society- Environment) make no differences
in implementation”. The item was eliminated because experts clarified that the
item had two different judgments; one was related to determination of the
attainments, and the other which was regarding making differences in
implementation process. Another criticism was related to the ignorance of
Hattitude’ and ,,Scientific Process Skills’ learning areas. Another eliminated item in
attainments was “Target attainments’ accomplishment could not be assessed”. The
wording of it was found inconceivable. Another dropped item in attainments
section was “No matter what the individual differences, every child can be science
literate’. Since the term ,,science literate’ was found unclear, this item was

dropped as well.

As for content section, 12 items were written before consulting expert opinion. “I
like the way the flow of the subject goes from hard to easy, from complex to
simple” was dropped item by reason of assumption. Whether it is really flow
complex to simple or hard to easy was arguable according to one expert’s opinion.
Two other dropped items written under the “content” section were found
irrelevant with the aim of the questionnaire. The items were regarding general
attitudes towards science. Finally, the initial instrument including 9 content items

was prepared for pilot study.
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The third section was related to learning-teaching process in the initial instrument.
Firstly 32 items were written. After consulting expert opinion the number of the
items dropped to 21, in other words 11 items were eliminated. The reasons of the
elimination were summarized under four reasons. The first one, the three items
were related to effects of the in-service training and some participants might have
not attended in an in-service teacher training programs. For example, “in-service
training met teachers’ needs to practice curriculum” was eliminated. The second
one, some items were about undergraduate education and these questions could
not be evaluated under learning-teaching process section. For example, the item of
“my undergraduate education is ineffective to practice constructivism in the
classroom” was eliminated because undergraduate education is composed of
several factors and which factor would be insufficient might cause conflict in the
participants’ mind. In addition, this item was not related to learning-teaching
process directly. The third one required a frequency scale and it was necessary to
change scale from agree-disagree scale to always-never format. Fourth and last
one is that two items were evaluated as unclear items and deleted from the initial

instrument.

As the last section, evaluation items include general views towards assessment
and the views towards “complementary” assessment methods suggested in the
curriculum. Before consulting expert opinions, there were 16 items. After being
analyzed by the experts, 12 items regarding assessment section were placed in the
instrument for the pilot study. “I try to get information about new assessment
methods/techniques suggested in the curriculum” item was not found convenient
with the “agreement-disagreement” scale. The item requires scale ranging from
always to never. ,,Project work assesses parents’ performances instead of students’
performances’ item was eliminated because the item was based upon an
assumption. The item ,,The actual time devoted to complementary assessment
methods/techniques such as concept maps, performance works, or portfolio
assessment’” was commented as multidimensional. Therefore, the item was

eliminated.
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In order for the participants to express additional views, open-ended question had

been written. The experts examined the 3" part, consisting of open-ended
questions. One of the questions was ,,if there are any positive or negative aspects
of the content of the science and technology curriculum please write’. In light
with the experts’ opinions the question was changed as ,,Could you write the
positive and if there is any limitation of content section of science and technology
curriculum’. Additionally, the last question was changed to ,,In general, please
write if there is anything you would like to add’ by deleting ,,Could you write
what you would like to add’.

As a result, after going through the experts assessment the data collection
instrument consisted of three main sections: The demographic information
section includes 9 questions, the second section, the questionnaire, was
composed of 50 items organized on a 5 points scale ranging from strongly agree
(5) to strongly this agree (1) and the third section was composed of open-ended

questions.

In the end, the whole instrument (Appendix A) was submitted to Middle East
Technical University (METU) Human Subject Ethics Committee for the approval.
It was examined by the committee and it was concluded that the instrument did
not include any ethical violation and it was approved to be administered in
schools. Then, the instrument and a list including schools names were submitted
to Ministry of National Education Research and Development Directorate and the
researcher got a permission letter to administer instrument to volunteer science

and technology teachers for the pilot study purposes in Ankara.

3.3.5. Step S: Pilot Study of the Questionnaire

In order to get reliable results in the pilot study, the method would be used in the
main study, was tried to be adopted in the pilot study. The distribution of schools

in each SES level was similar in the pilot study and the main study. Based on
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Turkish Statistical Institute Central Population Administration System (MERNIS)
(2007) data, schools in different Socio-Economic Status (SES) in Ankara were
listed. In the list, each school’s SES level, addresses of schools including district
were stated. In total, 27270 schools existed in Ankara, 6902 of those schools were
in “undeveloped” level, 14724 of those were in “underdeveloped” level and 5645

schools were in “developed” level (MERNIS, 2007).

First of all, some districts except for central districts of Ankara were eliminated
because the focus was not where the school is, the point was to what SES level
school belongs to. Numbers of schools, which had been written in the data, were
written under each SES level on a paper. Then easily accessible schools for the
researcher were listed again and the pilot study data was collected from these
schools. Firstly, 162 schools were selected from 3 different socio-economic status
and the researcher can visit 96 schools until end of the semester. From 32 schools
in each SES level, a total of 96 schools were visited from 6 different central
districts in Ankara. In order to get statistically acceptable size for the
questionnaire, number of items were multiplied by 10 (N/p> 10) as Hair (et. al.
1998) suggests. According to Tabachnick and Fidell (2007) 5 times more than

number of item in the questionnaire was acceptable as satisfactory.

The researcher went to each school and explained the aim of the study to
principals of the schools and the teachers who covered science and technology
courses. Pilot study was realized with 290 teachers working in 96 public primary
schools. 201 of whom were female (69.3%) and 89 of whom were male (30.7%)
teachers. In terms of teaching field, 220 classroom teachers and 70 science and

technology teachers who voluntarily participated responded to the questionnaire.
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3.4. Validity and Reliability of the Data Collection Instrument

As a general definition, validity refers to the appropriateness, correctness,
meaningfulness and usefulness of the inferences researchers makes from the

collected data (Fraenkel & Wallen, 2003; p. 159).

Evidences for validity involve content validity, criterion-related validity and
construct validity. Content validity reflects the degree a measurement is parallel
with the intended domain and the degree of match between the questions and the
research subject (Carmines & Zeller, 1991). In this study, in order to provide
content validity, 10 expert’s opinions were obtained in the study. Experts were
asked to specify their opinions about logical format of the instrument, directions
and relevancy of the items, clarity of the items and whether the instrument
covered adequate sample of intended content as it was explained under expert

opinion heading.

Construct Validity refers to the nature of the psychological construct or
characteristics being measured by the instrument (Fraenkel & Wallen, 2003). In

terms of Construct validity, factor analysis was run.

Before running factor analysis, whether the required assumptions provided were
proved. Normality of each variable was endured with the acceptable level of (-
3.29 +3.29) skewness and curtosis values. Outliers and omitted items were
checked. If the missing items are more than 10% in the whole questionnaire, the
items were not analyzed. (Tabachnick & Fidell, 2007). In data set, 19 univariate

outliers were excluded.

Appropriateness of data was examined with Kaiser Meyer Olkin test (KMO)
which is used for measuring whether data distribution is adequate for performing
factor analysis. The acceptable minimum level of KMO is suggested as .60
(Tabachnick & Fidell, 2007). In this study, KMO vyielded a value of .81 (Field,

2005), indicating that the data is appropriate in order to use factor analysis. In
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addition to the KMO test, Barlett’s test of Sphericity was used to test whether
correlation matrix is an identity matrix in which there are no correlations among
the variables (items). In other words, Barlett’s test of Sphericity is a test statistics
used to examine the hypothesis that the variables are uncorrelated in the
population (Field, 2009). In the current study, Barlett’s test of Sphericity revealed
a statistically significant value by rejecting the null hypothesis, x’= 2273.578,
p<.0001, indicating that the items of the questionnaire are correlated in a way

which is appropriate for running factor analysis.

Common factor analysis and oblimin rotation factor analysis were used. The
analysis revealed 4 factors with eigenvalues greater than 1.0 (Hair, Anderson,
Tatham, & Black, 1998). Eigen values and how many percent of the variance is
accounted for the factors was explained in Table 3.5 which summarized the factor
names, eigenvalues and variance of each factor. The screeplot showed 3 sharp
descents that mean the instrument consists of 3 factors and three-factor structure

of the instrument explained 44% of the total variance.

Scree Plot
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Component Number

Figure 3.3. Scree plot for the pilot study
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Table 3.5

Factor name, abbreviations, eigenvalues, and variance of factors

Factor Name Eigenvalues % of variance
Attainment and content 7.4 24.1
Learning-teaching process 3 11.1
Assessment and evaluation 2.4 8.8

Table 3.6

Factor Loadings

Item number Factor Loadings

Factor 1 Factor 2 Factor 3

Item13 (AC) 75

Item1(AC) 73

Item5(AC) 72

Item18 (AC) 71

Item 15 (AC) .68

Item 26(AC) .67

Item 2 (AC) .66

Item 24 (AC) .66

Item 16 (AC) .66

Item 27 (AC) .65

Item 14 (AC) .56

Item 25 (AC) 53

Item 8 (AC) 42

Item 4 (AC) A1

Item 3 (AC) 36

Item 17 (AC) 34

Item 20 (LTP) .68

Item 19 (LTP) .65

Item 7 (LTP) 52

Item 30 (LTP) 51

Item 28 (LTP) A8

Item 31 (LTP) 46

Item 6 (LTP) .46

Item 12 (LTP) -37

Item 9 (LTP) . 35

Item 22 (A) .85

Ttem 11 (A) .63

Item 21 (A) .62

Ttem 29 (A) 33

Ttem 10 (A) 32

As it was shown in Table 3.6, the items were loaded in three factors. Totally 16

items were loaded in first factor, 9 items were loaded in second factor, and 5 items
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were loaded in third factor. After the factor analysis, item parceling was done to
confirm the factor analysis. Items with factor loading less than .30 were not
considered for the analysis. Shevlin and Miles (1998) identify three level of factor
loadings which are acceptable for statistical analysis; low factor loading (.30),

medium (.50) and high (.70).

3.5 Item Parceling

There are different definitions about item parceling. As a general description’ item
parceling is applied for computing total score across a group of homogenous items
(Bandalos, 2008) or averaging item scores from the scale with two or more items
in SEM analysis (Kline, 2005). Additionally, item parceling is also applied for
several other reasons in empirical studies (Bandalos, 2008; Tempelaar, Schim Van
Der Loeft, & Gijselaers, 2007). One of the reasons is to get more continuous and
normally distributed data. Reducing the number of model parameters and

obtaining more stable parameter estimates are among the other reasons.

Having run item parceling, a confirmatory factor analysis was performed to assess
the three-factor structure of the Teachers Views on Science and Technology
Curriculum Instrument (TVSTC). These factors were attainment-content,
learning- teaching process, and evaluation. Mplus student version 5.21 was used
to run confirmatory factor analysis. SPSS version 15.0 was used to calculate
Cronbach alpha values to examine the internal consistency of the instrument

subscales.

As it was indicated before, initially an item parceling procedure was adopted so as
to obtain more continuous and normally distributed data (Bandalos, 2008). The
subscale items were divided and averaged into parcels by balancing Skewness and

Kurtosis values of the items.
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All of the items in each subscale were divided into three parcels as suggested by
Kline (2005) who suggested that at least 3 parcels be constituted and in each
parcels 3 or 4 items be included (Kline, 2005). Each item parcel was allowed to
load on its hypothesized factor. It was assumed that factors of the questionnaire

are related. Covariation among the item errors was not allowed.

The analysis resulted in a > of 97.14 with 17 degrees of freedom, p<.05. In
addition to model chi-square, Comparative Fit Index (CFI), Root Mean Square
Error of Approximation (RMSEA), and Standardized Root Mean Square Residual
(SRMR) fit indices were inspected. Values of these fit indexes were: CFI= .98,
SRMR= .03 and RMSEA= .07 with a confidence interval of .06 to .08. These
values exceeded those recommended by Kline (2005). CFI makes the variables
independent from each other and the range of CFI is between 0 and 1. According
to Marsh (1995); the acceptable scores is .90. Hu and Bentler (1999), suggest to
accept CFI scores .95 and above. The scale used in this study, satisfies both of

these conditions.

Standardized estimates of parameters indicated that each of the parcels was loaded
on its hypothesized factor strongly and statistically significantly, indicating

convergent validity (Figure 3.4).
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Figure 3.4. Standardized parameter estimates, *p<.05

As for reliability of the study which means consistency of scores (Fraenkel &
Wallen, 2003), reliability coefficient was used. Cronbach alpha reliabilities
calculate the correlation of one item with the other item in an instrument.
Cronbach alpha correlation of the instrument was found .81. When reliability was
calculated for the each factor, reliability (o) of factor I (Attainment and Content)
was found .89, reliability (a) factor II (Learning-Teaching Process) .73 and
reliability (o) of factor III (Assessment) was found .67. When we looked at the
correlation among factors, attainment and content component and learning
teaching process (r=.13, p<.05) and assessment (r=.30, p<.05) component were

found statistically significant and positive.
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Tablo.3.7.

Correlation among factors

Factor 1 Factor 2 Factor 3
Attainment and Content -
Learning-teaching Process .14%* -
Assessment 30%* -.01 -

*p<.05

Pearson correlation coefficient () shows the relationship among items and the
value between .10 and .30 show “low relationship” and the value between .30 and
.50 show “medium relationship” (Cohen, 1988). When Table 3.6 was examined,
most of the factors were correlated with each other and the correlation changes

between low and medium.

As for qualitative part of the study, firstly data were saved in SPPS version 15.0
as string data. The themes were predetermined as attainments, content, learning-
teaching process and evaluation. In other words, open-ended questions were
analyzed through coding-based content analysis. Validity have same mean with
quantitative research; the degree to which a test measures what it is intended to
measure (Gay, Mills, & Airasian, 2009). There are several strategies for ensuring
the validity of qualitative data. One of them is related to credibility criteria and
peer debriefing was used in this study (Gay, Mills, & Airasian, 2009). Data
coding was done by the researcher and then another person analyzed a selected
sample of raw data. In the end, findings of the two people were compared and
differences were discussed till a common understanding was developed as

suggested by Maxwell (1996).
After pilot study, it was seen that the instrument was composed of 3 factors based

on construct and content validity analysis. Reliability analysis showed that items

and sub-dimension of the instrument leads to reliable results to determine
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teachers’ views on science and technology curriculum. It was concluded that

newly developed instrument can be used to determine teachers’ views.

3.6. Data Collection Procedure

First of all, the names of the public schools in randomly selected provinces were
listed after the researcher screened the list for controlling newly opened or closed
schools. So as to draw a valid sample group from the population, web pages of
provincial national education directorate and schools were examined. After
determination of schools, schools’ webpage was checked and if the webpage was
not prepared, the communication links were found in web pages of provincial
directorate and schools were called whether they are open or closed. After that,
proposal was offered to Ministry of National Education, Educational Research and
Development Directorate (E. R. D. D. [E. A. R. G. E. D.]) for support. ERDD
distributed the instrument to 332 randomly selected public schools in 26
provinces. Having got permission, the instruments were sent to schools to be filled
out by classroom teachers and science and technology teachers. As it is explained
before Overall Design of the Study in Chapter III, the instruments were mailed to
provincial directorates of national education including list of schools by ERDD. In
each school two science and technology teachers, one 4™ grade and one 5™ grade
teacher were asked for completing the questions. The criterion for the selection of
the teachers was the voluntariness. The school principals administered the
instruments to teachers. If one science and technology teacher was working in the
school, the instrument filled out by only one science and technology teacher. Data
were collected in May and in less than two months period the completed
questionnaire were sent back to ERDD by the principals of schools and the
researcher received the completed instruments. In total 1328 instruments were
sent to schools and 1167 instruments were sent back. Return rate was 87.8%.
Among those completed instruments, 960 instruments were take into analysis
because some instruments were not appropriately completed by the participants.

Additionally, the principals of three schools in Istanbul copied only one face of

65



the instrument although some questions exist on the other side of the instrument

and give them to participants. These incomplete instruments were eliminated.

3.7. Data Analysis

Firstly, the data cleaning and screening process were performed to determine
missing values. Tabachnich and Fidell (2007) suggested eliminating the data set
which includes non-replied items more than 10% of the total item number. In
questionnaire there were 31 items, if the participant did not answer more than 3
items in the second part of the instrument, the data was eliminated and was not
analyzed. In other words, cases which have more than 10% missing data were
eliminated from the analysis by means of listwise method. The statistical
procedure was carried out by means of Statistical Package for Social Sciences
(SPSS) version 15.0 software. Data in Demographic Information Part was
analyzed with descriptive statistics including means, standard deviations,
frequencies and percentages. Confirmatory factor analysis was performed with
Mplus student version 5.21 to confirm the factors and items’ loads found in the
exploratory factor analysis. In order to find answers of research questions,

MANOVA was performed.

In order to support and complement the quantitative data, open-ended questions
were qualitatively analyzed. Firstly open-ended questions were recorded in SPSS
version 15.0 as nominal data and then content analysis was started. The researcher
examined the type of responses provided by participants, and sub-categories were
formed based on data. The related answers were clustered together, and a non-

participant researcher expert in qualitative research provided external checks.

3.8 External and Internal Threats

Every research has some limitations besides strengths. The limitations of the study

were presented in two headings, external and internal validity threats.
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3.8.1. External Validity Threats

The extent to which the results of a study can be generalized determines the
external validity (Fraenkel & Wallen, 2003, p.109). In order to represent the
population, sample selection is very important. In the study, 332 public schools
were selected randomly based on province’s SES level. Therefore, different
characteristics of schools and learning environment had been represented in the

sample.

3.8.2. Internal Validity Threats

The effect of different variables tried to be eliminated (Fraenkel & Wallen, 2003).
There might be four internal threats of the study. Firstly, subject characteristic
(selection bias) tried to be eliminated by trying to reach different teachers who are
working in different schools with different SES level to reflect general views.

Gender and teaching experiences were among variables of the study.

Mortality (loss of subject) might be another threat due to unwillingness, the
necessity to deal with other activities in a daily school day. This threat was
controlled by writing “whenever you want you can leave filling out the
instrument” on the consent form. Additionally, they have approximately 3 days to
fill out; that means they have chance to reflect their views when they have time.
Additionally, the communication with the principal of schools was provided with
the help of ERDD. During the pilot study, the participants complained about that
their views would not be taken into consideration and would not affect the
implementation process of the educational decisions on curriculum and their
views would be considered only by the researcher. Because the study was
supported by ERDD, the participants feel responsible for reflecting their own
views. They may motivated by the thought that their views could improve some

limitations they encounter. Therefore, they were willing to participate in the study.
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Location was eliminated by offering time to apply the instrument. Where the
participants feel comfortable, they have opportunity to fill out the instrument.
Data collector bias was tried to be eliminated as well. During the pilot study, data
was collected by the researcher and in the main study school principle gave the
instrument to participants. The instrument was not including any question related
to school administration; teachers might feel the ,principle of voluntariness’ was
violated. The difficulties teachers might encounter in the administration process

were unknown by the researcher.

3.9 Limitation of the Study

In the light of this study, some limitations could be considered. When participants
reflect their own views, they may reflect ,,what should be thought in line with the

ideal curriculum practices’ instead of their real views.
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CHAPTER 4

RESULTS

The present chapter includes the results of the statistical analysis. The chapter
begins with data screening followed by the results of descriptive and inferential

statistical analysis as related to research questions of the study.

4.1. Data Screening

In order to answer the research questions of the study descriptive statistics and
MANOVA were run. Necessary assumptions were checked before running
MANOVA analyses. These are missing data, influential outliers, multivariate

normality, and homogeneity of variance.

4.1.1. Missing Data

Data were examined in terms of the pattern of missing data distribution. There
were no variables with higher than 4% of missing data. As this amount of missing
data was accepted as ignorable no specific method was used to deal with missing

values (Hair, Anderson, Tatham, & Black, 1998).

4.1.2. Influential Outliers

Outliers are observations with a combination of characteristics which is different
from the other observations (Hair, Anderson, Tatham, & Black, 1998). In the
study, mahalanobis distance was used to detect whether there are any influential
outliers in the data set. Results revealed that five cases exceeded the critical value,
F(31,748) = 31.75, p<.05 (Appendix B). The analyses were done with and without
deleting outliers. As there were no differences between the results, complete data
set was used throughout the study.
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4.1.3. Multivariate Normality

Multivariate normality is an assumption on whether data set comes from a
multivariate normal population (Rencher, 2002). Mardia’s test was used to
examine multivariate normality. The test revealed a significant result indicating
non-normal multivariate distribution. However, the F statistics is robust with
respect to Type I error against non-normality (Stevens, 2002); and the sample size
is very large to carry out the MANOVA analysis. The sample size requirement for
each cell is at least the number of dependent variables. For this study, graduation
field is among the independent variable. Teachers who graduated from elementary
classroom teaching, teachers who graduated from elementary science teaching,
teachers who graduated from the faculty of arts and sciences, and teachers who
graduated from fields other than the first three groups, and each is defined as one
cell. Exact recommendations for sample size range from a minimum of 20
observations per cell to one in which the sample size of the smallest group is
somewhere between 6 and 10 times the number of dependent variables (Swanson
& Holton, 2006). For this study, in each cell more than 20 participants exist as
prescribed by Swanson and Holton (2006). Additionally, there are 3 dependent
variables which are attainments-content, learning-teaching process and
assessment. When calculating the smallest number which should be greater than
6-10 times of the dependent variables, 18-30 participants should exist in each cell.
In the study, graduation field (elementary classroom teaching [n=412],
elementary science teaching [n=218], faculty of arts and sciences [n=118], and
other fields [n=203]), Teaching Fields (Classroom teachers [n=601] and science
and technology teachers [n=359]), gender (female [n=504] and males [n=454])
and teaching experiences (0-3 years [n=177], 4-6 years [n=146], 7-18 years
[n=434], 19-30 years [n=160] and 31 and more years [n=34]) are the independent
variables and the number of participants in each cell was presented in the
parenthesis. As the sample size is 960 and the smallest number of sample size in
each cell is 34 in the current study, it is assumed that the non-normal distribution

of data would not affect the results of the MANOVA analyses.
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4.2. Characteristics of the Participants

In order to investigate the characteristics of the participants in terms of gender,
teaching field, graduation field, and teaching experience descriptive statistics was
performed. The characteristics of the participants were already presented in

Method Part (Chapter I1I) and summarized in this section.

Among 960 teachers who voluntarily participated in this study, 504 were female
(52.5%), and 454 (47.3%) were male teachers, and two teachers did not specify
their gender (0.2%).

As for teaching field, 601 teachers (62.6%) were classroom teachers teaching in
4™ or 5 grades and 359 teachers (37.4%) were science and technology teachers.
Although one teacher specified his teaching field as science and technology, he
emphasized that he was teaching science and technology courses in 4™ and 5

grades as well.

As for the graduation field, participants were grouped into four; the first group
was composed of teachers who graduated from elementary classroom teaching
(43.3%, n=412). The second group was formed of participants who graduated
from elementary science teaching (22.9%, n=218), the third group consisted of
participants who graduated from the faculty of art and science (12.4%, n=118),
and the last group was comprised of participants who graduated from fields other

than these stated in the first three groups (21.3%, n=203), namely the other group.

In relation to the teachers’ teaching experiences, the average years of teaching
were 11.6 and the standard deviation of 8.5 of the whole group. In this study, 177
participants were in the first stage, in other words in the Career Entry Stage (0-3
years teaching experience) of teaching cycle, 146 participants were in the
Stabilization Stage (4-6 years of teaching experience); 434 participants were in the

Experimentation-Diversification Stage (7-18 years of experience). There were 160
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participants in the Serenity Stage (19-30 years of experience), and 34 participants
were in the Disengagement Stage (30 or more years of experience). The numbers
and percentages presented in Table 4.1 summarize the distribution of participants
according to their career stages. As seen in Table 4.1, most of the teachers were

in the Experimentation-Diversification Stage (7-18 years of experience).

Table 4.1.

Frequency and Percentages of Teaching Experience (n=960)

Teaching experience  Name of the Stage n %

0-3 years Career Entry Stage 177 184
4-6 years Stabilization Stage 146 152
7-18 years Experimentation-Diversification Stage 434  45.2
19-30 years Serenity Stage 160 16.7
30 and above Disengagement Stage 34 3.5
Missing 9 9

Whether there was a usable laboratory in their schools were also asked to
participants. While 687 (71.6%) teachers stated that there was a usable laboratory
in their schools, 264 (27.5%) teachers stated that their schools did not have a
usable laboratory. Nine (9%) teachers did not specify the existence of usable

laboratory in their schools.

4.3. Teachers’ Views on Science and Technology Curriculum

The first research question of the study was stated as; what are the teachers’ views
on science and technology curriculum? This question was broken into five sub-
questions: What are the teachers’ views on the attainments-content of science and
technology curriculum? b) What are the teachers’ views on the learning-teaching
process of science and technology curriculum? ¢) What are the teachers’ views on
the assessment procedure of science and technology curriculum? d) How could
the science and technology curriculum be improved? Overall results regarding the
first research question, presented as mean and standard deviation, are summarized

in Table 4.2. The results indicated that teachers had positive views (agree and
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totally agree) on attainments-content, learning-teaching process and assessment.

Results for each sub-question are presented under separate sub-title.

Table 4.2.
Mean and Standard Deviations of the Subscales of Teachers’ Views on STC™ (n=960)
M SD
learning-teaching process 4.42 .60
assessment 3.58 .83
attainments and content 3.99 .64

“calculated out of 5.
"Science and Technology Curriculum

4.3.1. Teachers’ Views on Attainments and Content

The first sub-question of the first research question was stated as: “What are the
teachers’ views on attainment-content component of STC (Science and
Technology Curriculum).” This component included 16 items (1, 2, 3, 4, 5, 8, 13,
14, 15, 16, 17, 18, 24, 25, 26, and 27). Descriptive data analysis indicated that,
overall, teachers’ views were positive (agree) (M = 3.99, SD = .64, n = 960) about
the attainments and content of STC. General mean of attainment-content was
M=3.99 showing that participants agree with the aspects of the attainments. Table
4.4 shows descriptive analysis results for each item in attainment-content

component.

The participants ,totally agree’ that “attainments of the curriculum have been
clearly expressed” (item 27) (M=4.21, SD=.93, n=940). The participants who
agree (42.4%, n=397), and totally agree (44.4%, n=417) constituted the majority
of the respondents. Overall, most of the participants (86.8%, n=814) found the
attainments clearly expressed. On the contrary, 8.4% (n=79) of the participants
disagree (strongly disagree and disagree), and 5% of the participants (n=47)

neither agree nor disagree about clarity of the attainments.
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The results of items 26 showed that teachers agree that “the attainments are
feasible” (M=4.16, SD=.87, n=955). Slightly less than half of the participants
agree (49.5%, n = 473) and 37.2% of the participants (n=355) totally agree on the
feasibility of the attainments. In other words, 86.8% (n=828) of the participants
have positive views (agree and totally agree) while 6.8% (n=65) of the
participants disagree (strongly disagree and disagree) and 6.5% (n=62) of the

participants neither agree nor disagree on feasibility of attainments.

Result of item 1 showed that 86.3% (n=817) of the participants agree (agree and
totally agree) that experiments were determined in accordance with the
attainments (M=4.08, SD=.97, n=947). On the other hand, 11.5% (n=109) of the
participants disagree (totally disagree and disagree), and 2.2% (n=21) of them

neither agree nor disagree about the harmony of experiments and the attainment.

Teachers ‘agree’ on that ,,it is possible to assess to what degree students’ achieve
the attainments’ (item 8) (M=4.04, SD=.85, n=949). Among all of the participants
who answer the question, 85.2% (n=809) of the teachers agree (totally agree and
agree) that it is possible to assess what degree students’ achieve the attainments.
On the hand, 7.5% (n=71) of the participants disagree (strongly disagree and
disagree) and 7.3% (n=69) of the teachers neither agree nor disagree about the

possibility of assessing to what degree students achieve the attainments.

Next, item (item 18) was related to appropriateness of the attainments for
students’ level. Overall, teachers agree that attainments are appropriate for
students’ developmental stages (M =4.18, SD=.91, n=953). In general, the result
indicated that most of the participants (85.3%, n=813) agree with the
appropriateness of attainments for students’ level. On the other hand, 7.4% (n=70)
of the participants disagree (totally disagree and disagree) and 7.4% (n=70) of the

participants stated their views as neither agree nor disagree.
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The lowest mean in the attainments-content factor belongs to item 3 which states
that ,,school facilitates are enough to achieve the attainments’ (M=3.06, SD=1.4,
N=946). The results showed that slightly more than half of the participants
(50.9%, n=481) agree (totally agree and agree) while 41.8% of the participants
(n=395) disagree (totally disagree and disagree) about the sufficiency of school
facilities. Only 7.4% (n=70) of the teachers stated their views as neither agree nor

disagree.

In addition to quantitative descriptive analysis, a qualitative analysis was
conducted with open ended questions asked at the end of the questionnaire. These
qualitative analysis responses related to attainments and content reveal that
limited or insufficient number of materials and equipments restrict teachers’
teaching endeavors (Appendix C). Lack of or inadequate number of materials or
equipment school facilities (72.2%, n=131), and insufficient number of laboratory
equipment (n=20) were stated as basic limitations. Teachers wrote that their
schools did not have a laboratory, they used usual classroom as laboratory, but it
did not have any sink, stable tables or materials like microscopes, microscope
slides, models, posters, and experiment materials. The participants expressed that
equipments are provided by the Ministry of National Education whereas they were
debited to teachers who feel anxious the equipment may be broken. For this
reason, they do not allow students to conduct experiments themselves and
teachers do the experiments in front of the students by using demonstration
technique. The participants said that if the students had a chance for conducting
experiments in the laboratories, they could achieve the attainments in a more

effective and permanent way.

We do not have a usable science laboratory, yet we should cover the class in
the science and technology laboratory even if the experiments are not
conducted so as to teach subjects as curriculum suggests. | have a lot of
criticism. When | was a teacher candidate the name of this course was

Science and Natural History. We seeded, irrigated and observed how the
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crops grow. We can follow the same way in the unit ‘Growing living

organism’. (T 881).

Similar to item 18, which were realated to appropriateness of attainments for
students’ level, teachers’ views were also asked for the item “The content is
appropriate for students’ level” (item 13) (M=4.17, SD=1, n=955). Overall,
84.9% (n=811) of the participants have positive (totally agree and agree) views on
the appropriateness of the content to students’ level. Slightly less than half of the
participants totally agree (n=427). On the other hand, 10.3% (n=98) of the
participants disagree (disagree and totally disagree), and 4.8% (n=46) of the

participants neither agree nor disagree.

The coherence between the experiments and content were asked to participants.
Results showed that teachers agree that ,the experiments were determined in
accordance with the content’ (item 16) (M=4.14, SD=.89, n=954). Slightly less
than half of the participants ,,agree’ (47.8%, n = 456) and almost two of every five
participants (37.1%, n=354) totally agree on coherence of experiments and
content. On the other hand, 7.2% of the participants disagree (totally disagree and

disagree) and 8% (n=76) of the participants neither agree nor disagree.

Teachers views on the benefits of the activities were also asked (item 2) (M=4.09,
SD=1, n=948). In total, 795 participants (83.9%) had positive views (totally agree
and agree) on the benefits of activities. Indeed, 44.4% (n=421) of the participants
agree and 39.5% (n=374) of the participants totally agree. On the other hand,
11.9% of the participants disagree (totally disagree and disagree) and 4.2% of the
participants neither agree nor disagree on benefits of activities included in the
STC. In the qualitative part of the study, the participants expressed their positive

views as well.

I think, the activities are very beneficial for learning; | really like the

activities which are related to vitamins. All of the students were willing to
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make the tasks in the activities. All of students raise their hands to express
their thoughts and they joined in the activities (T 116). | like the activities.
Especially | like the activities related to nutrition. The activity of kilocalories
and calories of a slice of bread was fun for students” (T 284). “The activities
are very beneficial and effective but there are too many activities. This

situation leads to time problem (T 83).

Findings of the study showed that the participants have positive (totally agree and
agree) views (80.9%, n=771) that ,,the sequence of the science and technology
subject is appropriate’ (item 25) (M=4.03, SD=1.02, n=953). On the other hand
11.3% (n=108) of the participants disagree (totally disagree and disagree) about
the appropriateness of subject sequences. Furthermore, 7.8% (n=74) of the
participants expressed their views as neither agree nor disagree. Indeed, teachers
(7.6%, n=18) responses to open ended questions showed that they suggest change
in sequencing of units. For example, the “electricity” unit can be covered in the
beginning of the semester; since the unit was difficult for students. Another

teacher (T 87) stated that

I think the sequence of the subjects is wrong. | think subjects related to
environments must be covered first because they are concrete. Then, our
bodies, the earth, matter and change, heat and light can be covered. | tried
to teach density but I cannot teach the volume since in the teachers’
handbook we were warned not to teach. Heat exchange was another
abstract subject and most of the students had difficulty in understanding it.
They watched with great interest how water boils and what happen when
the cold plate come very near to boiling water; whereas they could not
answer the questions after the activity. | think there should be more
activities on density and matter and change topics and the sequence of the

subjects can be changed.

Another item (item 14) was related STC’s horizontal organization which engages

with arranging content from the separate subjects. Teachers agree that ,,science
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and technology curriculum associated with the other courses sufficiently’
(M=3.90, SD=.97, n=952). More than half of the participants (50.7%, n=483)
agree and more than one fourth (26.4%, n=251) of the participants strongly agree
about the association among the courses. In sum, 77.1% (n=734) of the
participants agree (totally agree and agree) while 12.1% (n=115) of the
participants disagree (strongly disagree and disagree), and 10.8% (n=103) of the
participants neither agree nor disagree that STC is associated with other courses.
Qualitative analysis of open ended questions showed that participants (8%, n=24)
had been encountered some problems because science and technology attainments
and content are not in harmony with attainments and contents of other courses,
especially mathematics course’s attainments and content. They stated that certain
science topics require certain mathematical attainments, which have not yet been
covered in the mathematics course. This makes it difficult for students to achieve
the attainments. Especially science and technology teachers claimed that they
suffer from this situation. Additionally, according to science and technology
teachers (2%, n=6) some of the topics are not appropriate for the science and
technology courses. Although these topics were not specifically identified, they
suggest that these topics be covered in the social studies courses. They believe
that these topics prevent the transition between science and technology course and

social studies course.

The unit ‘Earth’s Crust’ is the subjects of social studies. The same subject is
covered in Geography course in 10th grade but in 8th grade we cover the
subject as physics subject. In the same vein, ‘Landforms’ should be covered

in social sciences classes (T 895).

Next, the result of item 5 showed that teachers agree that ,the content of the
science and technology curriculum is sufficient’ (M=3.86, SD = 1.09, n=957).
While 76.8% (n=735) of the participants agree (totally agree and agree), 15.9%
(n=152) of the participants disagree. Totally 7.3% (n=70) of the participants

stated their views as neither agree nor disagree. The result of the open-ended
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questions illustrated that some teachers (23.4%, Nn=59) complained about the
difficulties regarding shallow content. They stated that the science and technology
curriculum did not include enough information to comprehend the subjects
effectively. Additionally, since the students were not used to doing research by
using internet or reading various books, the content could not be comprehended
effectively. Furthermore, teachers stated that textbooks, in this case, are accepted

as the only source of information but they do not include enough information.

The result of item 4 showed that teachers agree (totally agree and agree) on that
»topics of science and technology course can be covered in the suggested time”
(M=3.7, SD=1.34, n=959). While 70.2% (n=673) of the participants agree with
the appropriateness of suggested time to cover the topics, 25.5% (n=244) of the
participants disagree (totally disagree and disagree). In other words, one fourth of
the participants disagree about the appropriateness of suggested time. Only 4.4%
(n=42) of the participants were neutral. In the qualitative part of the study, time
constraints were stated as an important limitation in all components of the
curriculum beside content component. In total, 51% (n=80) of the participants
who responded the open-ended question related to content, expressed time

constraints as a limitation to teach the topics.

To cover the subjects | go over some units without any recap. We have to
cover the units before the end of a semester. Sometimes | skipped the

activities or the experiments (T 136).

4.3.2. Teachers’ Views on Learning-Teaching Process

The second sub-question of the first question was stated as: “What are the
teachers’ views on learning-teaching process component of STC (Science and
Technology Curriculum).” This component included nine items (6, 7, 9, 12, 19,
20, 28, 30, and 31) (Table 4.4). Descriptive data analysis indicated that, overall,
teachers were positive (agree) (M=4.42, SD=.60, n=960) about the learning-
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teaching process component of STC (Table 4.5). Furthermore, descriptive analysis
was conducted for each item constituting the learning-teaching process

component.

The result of item 7 showed that teachers totally agree that ,,active participation of
students make science and technology courses more interesting and enjoyable’
(M=4.76, SD=.82, n=958). Among all participants answering the question, 95.1%
(n=911) of the teachers agree or totally agree with this view. Only 4.4% (n=42) of
the participants disagree (strongly disagree and disagree) and .5% (n=5) of the
participants neither agree nor disagree. The analysis of open-ended questions
revealed that making students active participants was viewed as a positive aspect

of the STC (12.4%, n=95).

Next, the results showed that the methods students use to evaluate their progress
are subjective (item 9) (M=3.91, SD=.99, n=930). Almost 74% (n=692) of the
teachers agree (totally agree and agree) that “self-evaluation on self progress is
subjective”. On the other hand, 9.6% (n=89) of teachers disagree (totally disagree
and disagree) about the subjectivity; and 16% (n=149) of the teachers neither
agree nor disagree on the subjectivity of self evaluation process. However, the
analysis of open-ended questions indicated that some teachers perceive students as
very young to evaluate their success’ (3.1%, n=24) or teachers believe that
students cannot evaluate the attainments to assess their success’ (1.4%, n=11). In
contrast, few teachers (.5%, n=4) stated that if the students learn self-evaluation
and peer evaluation in the early ages, they can easily assess their success and can

be more objective in assessing their class-mates.

Item 12 of learning-teaching process was about “time allocated for meet the
achievement” (M=3.35, SD=1.4, n=945). More than half of the participants
(58.5%, n= 553) agree (totally agree and agree) on the appropriateness of
allocated time to achieve the attainments. However, 35% (n=331) of the

participants disagree (totally disagree and disagree) and 6.5% (n=61) of them
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were neutral about the time. Analysis of open ended questions showed that
teachers perceive that time is one of the constraints for learning teaching process
as well as for the whole STC. According to participants, in order to achieve an
attainment, at least one activity or experiment needs to be conducted; so allocating
time to each activity leads to time constraints. In the open ended questions, some
teachers compare science and technology curriculum with other courses and stated

that time allocating for STC is more appropriate from the other courses.

The result of item 19 “cooperation with other science and technology teachers is
important for effective education” showed that teachers strongly agree on role of
cooperation for effective education (M =4.63, SD= .81, n =955). The participants
totally agree with the item (76.6%, n=732). Indeed, 92.3% (n=882) of the
participants agree (totally agree and agree). On this issue, only 3.7% (n=35) of the
teachers disagree (strongly disagree and disagree) and 4% (n=38) of them neither
agree nor disagree that cooperation with science and technology teachers is

needed for effective education.

When we come together with other science and technology teachers at least
two times in a semester, we talk about the topics that we had difficulty and
discuss on the solutions. Each teacher might encounter different problems

when teaching a subject.

Result of item 20 revealed that 84.4% (n=808) of the teachers totally agree that
laboratory activities are indispensible for science and technology course (M=4.73,
SD = .79, n=957). When the total number of ,agree’ and ,totally agree’ are
aggregated, it is shown that 95.1% (n=910) of the teachers agree about the
importance of laboratory activities in science and technology classes. Only 4.2%
(n=40) of the teachers disagree (totally disagree and disagree), and .7% (n=7) of
the participants neither agree nor disagree. In the qualitative part of the study,

teachers’ views on learning teaching process were asked as well and time tables of
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the laboratories and insufficient numbers of laboratory equipments were

mentioned as a limitation.

Especially classroom teachers complained about the time tables of the laboratories
while answering the open ended questions that result of the open ended questions’
results was presented in Appendix D. They noted that there is a belief concerning
the use of laboratories belonging to only science and technology teachers, and the
classroom teachers could conduct the experiments in the class. This belief makes
classroom teachers’ practices difficult (2.5%, n=19). A classroom teacher

expressed her experiences as,

In my school, double shift is applied. In the morning, the laboratory is
used as a usual classroom by the 3rd graders. In the afternoon, we can use
the laboratory as it is, whereas the science and technology teachers
believed the priority belongs to them because science is their field and
classroom teachers seem to have the second priority. This situation force

classroom teachers to conduct experiments in the classes (T561).

Results of teachers’ responses showed that instructional technology is a need for
STC (item 31) (M =4.69, SD=.79, n=939). In other words, 81.2% (n=762) of the
participants totally agree and 13.4% (n=126) of the participants agree about the
need for the instructional technologies. In brief, 94.6% of the participants (n=888)
have positive views about the need for instructional technology. Only 4% (n=38)
of the participants disagree (totally disagree and disagree) and 1.4% (n=13) of

them neither agree nor disagree.
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4.3.2.1. Teachers’ Views on Constructivism

As a part of the study, the participants were asked for their views on the
constructivist approach in the open-ended questions (Appendix E). As it is stated
in previous chapters, constructivism is the main approach in the STC and in this
study teachers’ views on constructivist approach were researched under learning-
teaching process. Among 283 fourth grade teachers, 210 teachers answered the
question. In other words, 74.2% of the participants who are teaching 4™ grade
science and technology curriculum share their views (74.2%, n=210). Among 289
5t grade teachers participating in the study, 211 teachers answered the question
(73%, n=211). As for combination classroom teachers, among 29 teachers 17
teachers answered the question (58.6%, n=17). Among 356 science and
technology teachers, 326 teachers answered the question (91.5%, n=326). In total,
among 960 teachers, 764 teachers answered the question (79.5%).

When the participants were asked for their views on constructivism, they
responded by emphasizing the same positive aspects and limitations. Some
teachers preferred to wrote only ,I am using constructivist approach in my classes’
(n=64). Some teachers wrote ,,if it is necessary I use constructivist approach’ or
,sometimes’ (N=75). The other teachers expressed that they did not use
constructivism (N=14) in their classes and explained the reasons. They frequently
reported crowded classrooms as the major reason (n=127). Additionally,
according to teachers, crowded classrooms do not let the teachers use
constructivism (n=287). According to teachers, classroom size must be no more

than 25 students so as to practice constructivist approach in the classes (n=27).

Second limitation for using constructivism in the classes was related to lack of
equipment, laboratories, or insufficient number of materials and a space in the
classrooms for physical activities of students (n=100). According to them, if these

deficiencies are met by Ministry of National Education, they would use
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constructivism in the classes. Some teachers listed their needs specifically. One

combination classroom teacher criticized the inadequacies in school and said,

Our priorities are very different from other schools. The physical constraints
are the major problem. So as to use constructivism, we are in need of
laboratory and visual materials. While the students do not have enough

textbooks, how can I say “we are in need of computer and internet

connection?” (T 293).

Classroom teachers and science and technology teachers expressed that students
do not have research skills. Even if schools have various information sources and
offer research opportunities to students, students prefer to use easy way and they
find the subject on the internet and print the pages and submit these pages as
homework without reading (n=23). While science and technology teachers
believed research skills could be developed in 4™ and 5" grades, classroom
teachers expressed that the students were reluctant to prepare for classes in
advance. Furthermore, science and technology teachers hold classroom teachers
responsible for making students familiar with and developing research skills,
some teachers hold families responsible for it and added that the parents do not
encourage students to study. According to participant teachers the parents’ socio-

economic status forces them to avoid providing basic opportunities for research.

Some teachers (n=14) highlighted that the parents want to transfer knowledge
from teachers to students. The parents believe that their children do not know
anything because of the constructivist approach, whereas the students would take
national exams and it could be more practical to use lecturing. One 17 year

. th . .
experienced female 5 grade classroom teacher wrote their experience.

“One parent came to meeting in school and she said you do not teach
anything to children. What they can learn by cutting paper boxes, by making
models” (T 660).

87



In total, 64 teachers stated that they use constructivist approach in the classrooms.
Furthermore teachers added that they think the constructivist approach is very
effective and make the students more active (n=9). Two of these teachers
criticized the regional differences for using constructivism. According to them the
schools locating in rural areas might not have a chance of using constructivism
because it requires visual materials, supplementary information sources and
instructional equipment. Although they believe they use constructivism very

effectively, they become concerned about their colleagues working in rural areas.

Similarly, 75 teachers touched upon the necessity of using constructivism.
Without writing any explanation they preferred to write ,,if it is necessary I use
constructivist approach’ or just wrote ,,sometimes’. They did not write any insight
information about in what cases they are in need of using constructivism or when
they believe that the students are in need of constructivist classes, or in what units

they preferred to use.

Totally, 14 teachers stated that they do not use constructivism because of lack of
materials-equipment or non-existence of laboratories, ineffective in-service
education and lack of pre-requisite knowledge of students. Only 5™ grade teachers
(n=5) stated that if they got the effective in-service teacher training, they would
use constructivism effectively in the classes. One female 5" grade classroom
teacher who attended an in-service training program criticizing the instructors

who did not show how teachers can apply constructivism:

The training on the new curriculum lasted 5 days and the time spent was
ineffective. The instructors wrote the information on the transparency and he
read this text to us by explaining the constructivist approach. We struggled
to understand. The successful implementation of constructivism depends on

teachers’ endeavors (T 502).
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Some teachers (n=71) criticized the time constraints. According to them, using
constructivism, which is underlining student centered methods, requires more
time than teacher centered methods and preparing materials for the experiments
or the activities (n=71) accordingly require more time. They believe that waiting
for students’ answers to questions written at the end of each unit is worth the time
and the effort; however, teachers reported that the students did not believe that the
time and effort they spend on the other types of activities was worth (n=16).
Students are reluctant to answer or participate in the activities. Some teachers
(n=15) claimed that they can use student-centered process only with the
successful students because they can benefit from that. Especially science and
technology teachers (n=11) said that they preferred to use student-centered
activities in the classrooms with ready to learn students because they study on
the subject before coming to class and their existing knowledge is enough to use
it. In this way, teachers do not spend more time and students can show reactions
to teachers’ endeavors so teachers are satisfied with the effective and permanent

learning.

4.3.3. Teachers’ Views on Assessment

The third sub-question of the first question was stated as: “What are the teachers’
views on assessment procedures component of STC (Science and Technology
Curriculum).” This component included five items (10, 11, 21, 22, and 29) (Table
4.6). Descriptive data analysis indicated that, overall, teachers were positive
(agree) (M = 3.58, SD = .83, n = 960) about the assessment procedures included
in STC. Furthermore, descriptive analysis was conducted for each item

constituting the assessment component (Table 4.6)

Effectiveness of alternative assessment techniques were asked in the item 10. The
result illustrated that the participants agree with the effectiveness of alternative
assessment techniques (M=3.72, SD=1.15, n=955). In total 67.6% (n=646) of the
teachers agree (strongly agree and agree) and 14.5% (n=138) of the participants
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neither agree nor disagree about the effectiveness. On the other hand, 17.9%
(n=171) teachers disagree (totally disagree and disagree) regarding the

appropriateness of the alternative assessment techniques.

Similar to effectiveness, the appropriateness of alternative assessment techniques,
overall, the teachers agree that they were appropriate (item 11) (M=3.66,
SD=1.18, n=958). In other words 65.6% (n=628) of the teachers agree with the
appropriateness of alternative assessment; whereas, 19.7% (n=188) disagree about
the appropriateness and the remaining 14.8% (n=142) neither agree nor disagree

about the appropriateness.

Descriptive analysis of item 21 the assessment component showed that teachers’
views on projects were positive (M=3.51, SD=1.27, n=952). In total, 60.8% of
the participants (n=579) agree (totally agree and agree) about that projects are
good tool for assessing students’ performances views, and 14.4% (n=137) of the
participant were neutral. However, 24.8% of the teachers (n=236) disagree about

the idea.

Results on the benefits of portfolio assessment indicating that teachers find it
beneficial (item 22) (M=3.56, SD=1.27, n=949). Indeed, 64.4% of the
participants (n=611) agree (strongly agree and agree) on the benefits of the
portfolio assessment while 23.5% (n=223) of the teachers disagree. The
remaining 12.1% (n=115) of the participants who respond item 22 stated their

views as neither agree nor disagree.

The lowest mean in the assessment component belongs to the item 29 which states
that “process-based assessment is applicable” (M=3.47, SD=1.08, n=922). The
result showed that 59.4% (n=548) of the teachers agree (strongly agree and agree)
about the applicability of process based assessment. On the other hand 21%,
(n=194) of the teachers disagree (strongly disagree and disagree), and 19.5%
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(n=180) neither agree nor disagree about the applicability of process based

assessment.

In addition to descriptive analysis of the item related to the assessment component
of STC, teachers were asked to answer open ended question. These questions
were qualitatively analyzed and the results were presented in Appendix F. Results
of this analysis showed that the teachers stated that they use performance tasks
(n=85), projects (n=81), portfolio assessments (N=56), peer evaluation (n=11),
self-evaluation (n=10), and rubrics (n=2). As they reported; while they use
performance task, projects and portfolio assessment, they use rubrics, peer or self
evaluation less than the others. In the same open-ended question, some teachers
expressed that they use different kinds of questions in the exams without referring
to complementary assessment techniques. They stated that they use open ended
questions, fill-in-the blanks, true-false, and multiple choices questions. They
believed that these various types of questions were enough to evaluate students’
success in the exams and it was not necessary to use complementary assessment

techniques.

1 think there are lots of assessment techniques to evaluate students’ success.
Various assessment techniques were offered in the curricula and using all of
them is time consuming. Time is limited and some assessment techniques
should be omitted (T 603).

Teachers also noted their views on portfolio assessment. Teachers thought that
specifically portfolio assessments (n=29) take long time. Instead of using
portfolio, some teachers (nN==8) prefer to pay attention to students progress. While
two teachers asserted that portfolio assessment was dissipation of paper, twelve
teachers highlighted the positive aspects of portfolio assessments and named it ,,a

good way to get feedback about students’ progress’.
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Like the other components of the curriculum, time constraints was again stated as
a limitation to use complementary evaluation techniques (17.5%, n=138). Among
786 teachers who responded to the open ended question related to assessment, 4™
grade classroom teachers (n=40), 5t grade classroom teachers (n=44) and science
and technology teachers (n=31) agreed on the time constraints for evaluating
students’ success. Therefore, time constraints emerged as one of the most
frequently expressed limitation in the assessment as well. Teachers expressed their
reluctance to allocate time for evaluating complementary assessment techniques.
One another limitation regarding assessment component was objectivity of
evaluating the students’ works. One 17 year experienced male 4™ grade teacher
criticized the portfolio assessment techniques and offer a suggestion to evaluate
students’ performances effectively in project tasks. He also believes that project
works was prepared by the parents’ like his colleagues (n=38), therefore an
objective assessment cannot be performed and suggest that “the students do their

works in the classes”.

Evaluation of students’ portfolios takes long time. I am obliged to allocate
time for portfolios even at home. When a teacher enter the grades to the
computerized grading system, it is impossible to change the grade. | cannot
use my performance grade. Some students making their parents do their
project works could take higher score than the students who struggle to do
Works. The parents’ works are visually better than the students’ and this
situation might affect my grading naturally. It would be better if the students
could do their performance works in the class. However, the time-
constraints and overcrowded classrooms are the two major obstacles to put

this alternative into practice (T 921).

1 feel I evaluate the parents’ success. If we have time to make the project and
performance tasks in the class, it can be instructive. While a student at 4th
grade cannot keep the scissors correctly or cut the picture and paste it, how
can she make the project work on her own? We warn parents a lot of times
that they should not do the project tasks, students should (T 17).
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In brief, the teachers criticized that the evaluation techniques take a long time to
evaluate. Instead of spending time to evaluate these works, some teachers
expressed that they opt for evaluating students’ learning process carefully.
Especially 4 grade teachers (n=16) and 5t grade teachers (n=8) claimed that

they already know their students’ skills and existing knowledge level.
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4.3.4. Teachers’ Suggestions to Improve the Curriculum

The fourth and last sub-question of the first research question was “how the
science and technology curriculum could be improved?” The teachers offered
some suggestions to make science and technology curriculum more effective and
these suggestions were presented in Appendix G. The teachers suggested that
visual materials be sent to teachers like CDs (n=16). These CDs can be related to
experiments or activities. In this situation, the teachers would save time and also
they did not spend extra efforts to prepare laboratories and arrange materials.
Furthermore, visual learning would be offered to students as well. According to
teachers, CDs would help students to achieve attainments, cover subjects in an

effective way and visual learning would provide permanent learning.

Need for laboratory materials, in-class materials, equipment, were frequently
stressed by the teachers; and some teachers (N=52) suggested those needs be met
by Ministry of National Education. Additionally, physical constraints of schools
were argued by the teachers and they suggested that employees in Ministry of
National Education examine the schools and report the situation to authorized

people. By this way, the schools can make up the deficiencies.

Taking into account regional differences was another suggestion during the
curriculum development process. They mentioned the need for considering
regional differences of socio-economic status in terms of availability of
equipments and materials for the opportunities to use constructivism. According
to teachers, since economic status of the students living in urban areas is higher
than the students living in rural areas, they could participate in trips, observations,
or get extra books which eventually make the content be covered effectively.
Therefore, the content could be covered effectively, attainments can be achieved
and permanent learning can be realized due to higher economic status. Neglecting

the regional differences was accepted as a limitation by the teachers and they
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suggest that different characteristics of the areas where students live be taken into

consideration.

My students are very lucky because they live in urban cities. Overhead
projectors are out of date. Television, video CDs are also outdated. We have
a projector in the class which we can use it whenever we want. Whereas, |
think the students living in rural areas cannot use these types of equipments
and instructional materials (T195).

Another suggestion was related to teaching formulas (n=24). Especially science
and technology teachers expressed that if the formulas are taught to students, they
would get more satisfied with the classes. However, the science and technology
curriculum restrict them from teaching formulations although the students demand
for approval of the formulas after they construct the knowledge. According to

them, formulations could be taught to students.

We have to revise the same subjects every year. Spiral curriculum
characteristic is important, but it is time-consuming to remind students the
same subjects each year. | do not like the fact that the program limits
teaching of formulas either. When students ask for the formulas after

meaningful questions, | tend to teach the formulas (T28).

The textbooks were criticized and the teachers suggested more colorful textbooks
to attract students’ attentions (N=21). Some teachers suggested more examples in
the textbooks to make them more interesting. They also argued why textbooks do
not include in-detail explanations on the subjects and information (n=36). They
believed that if the textbooks include more information, the students could be

more successful.

Time constraints were one of the most frequently expressed limitation in the
components of the science and technology curriculum. The teachers (n=49)

suggested that the time allocated for science and technology course be increased
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from 4 to 5 or 6 to cover the curriculum as it is. By this way, they would solve

some problems especially in learning-teaching process and assessment.

Teachers (n=7) suggested that a separate laboratory course could be added to
curriculum. They explained that a separate laboratory course existed in the
curriculum besides science courses, and laboratory teaching fields existed as a
teaching field in educational institutions many years ago. The experiments were
conducted by laboratory teachers. They claimed that it is better to be conducted
experiments by laboratory teachers, by this way these teachers can prepare

materials and mechanism necessary for the experiments.

4.4. Effect of Teachers’ Backgrounds on their Views on Current Science and
Technology Curriculum

Bivariate correlations were calculated to investigate the relationships among the
components. Results demonstrated that there was a significant moderate

relationship among all three subscales (Table 4.7).

Table 4.6
Bivariate Correlations (n=960)

Learning-teaching

Attainment-content Assessment
process
Attainment-content 1
Learning-Teachin
& & 56% 1
Process
Assessment 38* 40* 1
*p<.05

4.4.1. Effect of Graduation Field on Teachers’ Views on Current Science and
Technology Curriculum

Inferential statistics was used to investigate the second research questions of the
study. SPSS15 Software was used to run multivariate analysis of variance

(MANOVA) analyses. Alpha level was set at the .05 level for the significance test
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of all the analyses which is an acceptable criterion for a minimum basis for
rejecting the null hypothesis in behavioral sciences (Cohen, 1988). A multivariate
analysis of variance (MANOVA) was conducted to test whether there were any
difference between teachers’ views on current science and technology curriculum

with regard to their graduation fields which were grouped into 4.

Overall, there were 77 different graduation fields. These fields were grouped into
4: graduation from science education, graduation from classroom teaching,

graduation from faculty of arts and sciences, and the others.

Results revealed that overall teachers’ fields of bachelor degrees had statistically
significant effect on their views of science and technology curriculum
(attainment-content, learning-teaching process and evaluation components),

Pillai’s trace = .03, F(9,2841)= 3.06, p<.05.

The effect of graduation fields on each dependent variable (attainment-content,
learning-teaching process, evaluation) was examined. Results showed that
graduate field had statistically significant effect on teachers views on attainment-
content, F(3,947)=6.55, p<.05, explaining 2% of the variance in attainment-
content variable, and on evaluation, F(3,947)=3.67, p<.05, explaining 1% of the
variance in evaluation variable. However graduate field did not have any

statistically significant effect on learning-teaching process (Table 4.8).
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Table 4.7
The Effect of Graduation Field on Views on STC (n=784)

Source Dependent Variable  SS df MS F Partial I}
gradfield attainment-content 7.89 3 2.63 6.55% .02
learning-teaching p. 2.10 3 .70 1.94 .01
assessment 7.54 3 2.51 3.67* .01
Error attainment-content 379.98 947 40
learning-teaching p. 342.60 947 .36
assessment 648.79 947 .69
Total attainment-content 387.87 950
learning-teaching p. 344.70 950
assessment 656.33 950
*p<.05

In order to examine the differences between teachers’ views on attainment-content
and evaluation in terms of their field of graduations post hoc analysis was
performed. As homogeneity of variances assumption was not met, Dunnet C test
was used to compare the groups. With regard to the attainment—content
component, Dunnet C test demonstrated that there were statistically significant
differences between the views of teachers who graduated from elementary science
education (M=3.82, SD=.65), classroom teacher training programs (A=4.03,
SD=.62), art and science faculty programs (A=4.06, SD=.69), and from other
programs (M=4.05, SD=.61). This result showed that teachers who graduated from
elementary school science education had less positive views on attainment-content

component than teachers who graduated from other programs.

With regard to the assessment component, Dunnet C test demonstrated that there
were statistically significant differences between the views of teachers who
graduated from science and technology programs (M=3.45, SD=.82) and from
classroom teacher training programs (M=3.67, SD=.80). This result showed that
teachers who graduated from classroom teacher training programs had more
positive views on evaluation than the teachers who graduated from elementary

school science education.
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4.4.2. Effect of Gender and Teaching Experience on their Views on Current
Science and Technology Curriculum

A multivariate analysis of variance (MANOVA) was conducted to test whether
there were any difference between teachers’ views on current science and
technology curriculum with regard to their gender and teaching experiences.
Teaching experiences were divided into 5 categorical variables and each category
can be named as cell. All cells do not have equal participants. Cell size of 30 is
acceptable and the minimum number is determined as 7 per cell (Van Voorhish &
Morgan, 2007). Another resource shows that the minimum cell size is 20
observations (Ferroni & Becattini, 2007). If the cell size is greater than .30,

assumptions of normality and equal variances are of less concern (Philips, 2001).

Results showed that, overall, teaching experience had statistically significant
effect on their views of science and technology curriculum (attainment-content,
learning-teaching process and evaluation components), Pillai’s trace = .09,
F(12,2823)= 7.46, p<.05. However, teachers’ views on science and technology

curriculum were not statistically different between male and female teachers.

The effect of teaching experience on each dependent variable (attainment-content,
learning-teaching process, evaluation) was examined. Results indicated that
teaching experience had statistically significant effect on teachers’ views on
attainment-content, F(4,941)=4.33, p<.05, explaining 2% of the variance in
attainment-content variable, and on evaluation, F(4,941)=6.74, p<.05, explaining
4% of the variance in evaluation variable. However teaching experience did not
have any statistically significant effect on learning-teaching process. In addition,
the interaction between teaching experience and gender on teachers’ views on
science and technology curriculum was not statistically significant. Additionally,

gender was not statistically significant (Table 4.8).
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Table 4.8

Interaction between variables

Source Dependent Variable SS af  MS F Partial I’
experience attainment-content 6.88 4 172 433* .02
learning-teaching p. 2.65 4 .66 1.89 .01
assessment 26.96 4 6.74 10.22%* .04
gender attainment-content 1.18 1 1.18 2.98 .00
learning-teaching p. 1.23 1 1.23 3.50 .00
assessment 1.21 I 1.21 1.83 .00
experience * attainment-content 1.09 4 27 69 00
gender
learning-teaching p. 1.10 4 28 .78 .00
evaluation 5.68 4 142 2.15 .01
Error attainment-content 373.35 941 40
learning-teaching p 329.77 941 .35
evaluation 620.79 941 .66
Total attainment-content 385.15 950
learning-teaching p 335.67 950
evaluation 656.18 950
*p<.05

In order to examine the differences between teachers’ views on attainment-content
and assessment in terms teaching experiences, post hoc analysis was performed.
Since the homogeneity of variances assumption was not met, Dunnet C test was

used to compare teaching experience groups.

Dunnet C test demonstrated that there was statistically significant difference
between the teachers with 0-3 years (M=3.89, SD=.61) and 7-18 years (M=4.08,
SD=.56) of experiences in terms of their views on attainment-content component
of the curriculum, indicating that teachers with 7-18 years of experiences had
more positive views on attainment-content of the curriculum than the teachers
with 0-3 years of experience. Similarly, there was statistically significant
difference between the teachers with 4-6 years of experience and 7-18 years of
experience in terms of attainment component of the curriculum. This results show
that 7-18 years (M=4.08, SD=.56) of experienced teachers were more positive
than the teachers with 4-6 years (M=3.59, SD=.61) of experience. This result
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showed that teachers who have 7-18 years of experience had more positive views

on attainment-content component than the 4-6 years of experience.

The teachers with 7-18 years (M=3.50, SD=.83) of experience had statistically
significant different views on evaluation component of curriculum from the
teachers with 0-3 years (M=3.85, SD=.78) and 4-6 years (M=3.77, SD=.71) of
experience, indicating that teachers with 0-3 years of experience had more
positive views on evaluation component of the curriculum than the teachers with

4-6 years of experience followed by teachers with 7-18 years of experience.

The teachers with 19-30 years (M=3.40, SD=.84) of experience had statistically
significant views on evaluation component of curriculum from the teachers with
0-3 years (M=3.85, SD=.78) and 4-6 years (M=3.77, SD=.71 ) of experience,
indicating that teachers with 0-3 years of experience had more positive views on
evaluation component of the curriculum than the teachers with 4-6 years of

experience followed by teachers with 19-30 years of experience.

4.5. Effect of Teaching Fields on their Views on Science and Technology
Curriculum

A multivariate analysis of variance (MANOVA) was conducted to test whether
there were any difference between teachers’ views on current science and
technology curriculum with regard to their teaching areas (classroom teaching and
elementary school science teaching). Results showed that, overall, teaching fields
had statistically significant effect on their views of science and technology
curriculum (attainment-content, learning-teaching process and evaluation

components), Pillai’s trace = .02, F(3,953)= 7.58, p<.05.

The effect of teaching fields on each dependent variable (attainment-content,
learning-teaching process, evaluation) was examined. Results indicated that

teaching fields had statistically significant effect on teachers views on attainment-
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content, F(1,955)=10.09, p<.05, explaining 1% of the variance in attainment-
content variable, and on evaluation, F(1,955)=18.04, p<.05, explaining 2% of the
variance in evaluation variable. However teaching field did not have any
statistically significant effect on learning-teaching process (Table 4.9). Results
demonstrated that classroom teachers (M=4.04, SD=.64) had more positive views
on attainment-content than elementary school science teachers (M=3.90, SD=.64).
Classroom teachers (M=3.67, SD=.83) also had more positive views on evaluation
component of the curriculum than elementary school science teachers (M=3.43,

SD=.82).

Table 4.9
The Effect of Teaching Field on Views on STC (n=957)
Source Dependent Variable SS df MS F Partial 1)’
Teaching  attainment-content 4.09 | 409 10.09% 01
field
learning-teaching p. .68 1 .68 1.88 .00
assessment 12.32 1 12.32  18.04%* .02
Error attainment-content 386.88 955 41
learning-teaching p. 346.05 955 .36
assessment 652.21 955 .68
Total attainment-content 390.96 956
learning-teaching p. 346.73 956
assessment 664.52 956
*p <.05

4.6. Summary of the Results

Descriptive analyses indicated that participants of the study had positive views
towards attainments-content, learning-teaching process and assessment
component of the science and technology curriculum. Results of MANOVA
demonstrated that graduation fields affect teachers’ views towards attainments-
content and assessment component of the STC; whereas the results showed that
graduation field did not affect teachers’ views towards learning-teaching process.
Similarly, teaching experiences affect teachers’ views towards attainments-

content and assessment component of the curriculum. As for teaching field, the
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results showed that teaching field affects teachers’ views towards attainments-
content and assessment component of the curriculum and classroom teachers had
more positive views on these components. Gender did not illustrate statistically
significant results on teachers’ views on science and technology curriculum

components.

Overall, the most frequently expressed limitations based on the results of open-
ended questions were lack of equipment and materials, crowded classrooms, and
time constraints. Reducing the classroom size, allocating more time for science
and technology teachers, removal of restrictions on teaching formulas, laboratory
equipment and material support were demanded by the participants for more

effective implementations.
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CHAPTER 5

DISCUSSION

This chapter presents the discussion of the results drawn from this study. In this
part, the results are discussed with regard to the results of other research studies.
Furthermore, implications for practice and suggestions for further studies are

presented.

5.1. Discussion of Results

The purpose of the study was to determine classroom teachers’ and science and
technology teachers’ views on science and technology curriculum. In this regard,
teachers’ views on the components of Science and Technology Curriculum (STC),
the effect of teachers’ graduation fields, teaching fields, teaching experiences, and
gender on their views of the components of the curriculum were examined. These
components were attainments, content, learning-teaching process and assessment.
These components of the curriculum and background variables of teachers were
discussed separately based on the results of this study and were compared with the

results of other studies.

5.1.1. Discussion of Results on the Components of Science and Technology
Curriculum

The results showed that teachers have positive views towards the components of
the STC. Each component was discussed separetely. As for the results of open-
ended questions, it was shown that some limitations affect all the components of
the curriculum. In other words, some basic limitations were stated when teachers’
views on attainments, content, learning-teaching process and assessment
components were separately asked. These limitations mentioned under each

component were crowded classrooms, insufficient number of/lack of materials,
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laboratories, or equipment, and time constraints. Several studies underlined the
importance of these limitations; time constraints (Acat & Demir, 2007; Adal,
2011; Boyact, 2010; Cengelci, 2008; Demirci-Giiler & Lagin-gimsek, 2007,
ErCahan, 2007; Gelbal & Kelecioglu, 2007; Giiven, 2008; Kaptan, 2005; Karaer,
2006; Kesercioglu et al, 2006; Ozmen, 2003; Saglam, 2009; Selvi, 2006; Dindar
& Yangin, 2007), crowded classrooms (Boyaci, 2010; Dursun, 2006; Ozmen,
2003; Saglam, 2009; Dindar & Yangin, 2007; YaGaret al., 2005; Unayagyol,
2010), lack of/ insufficient number of materials (Acat & Demir, 2007; Bagci-
Kilig, 2003; Cengelci, 2008; Ekici, 2002; Gelbal & Kelecioglu, 2007; Gomleksiz
& Bulut, 2006; Kurtdede-Fidan, 2008; Tekbiyik & Akdeniz, 2008;) and
insufficient number of laboratories in a school (Demiraslan, 2008; Ekici, 2002;
Goziitok, 2005). As the above mentioned studies put forward, time constraint is
among the major problems. When this study was conducted, science and
technology courses were 4 class hours in a week; however, hours of science and
technology courses decreased to three class hours in a week in 2010 (MONE,

2010), meaning that the problem of time constraint was increased.

As for crowded classrooms which was a limitation according to the results of the
study and as it was expressed in various studies, it affected all components of the
curriculum especially learning-teaching activities (Balki, 2003; Blatchford,
Bassett & Brown, 2005; Blatchford, Basset, Goldstein & Martin, 2010; Cinar,
Teyfur & Teyfur, 2006; Hattie, 2005; Kartallioglu, 2005; Konur, Ayas & Konur,
2010; Korkmaz, 2006; OgiilmiiG,& Ozdemir, 1995). While curriculum required
more teacher-student interaction and learner-learner attention, providing feedback,
spending more time on students with different skills in a class and laboratory
activities, the real classroom situation had limitations to implement these
processes. Insufficient materials or equipment were among the various limitations
of crowded classrooms (Celik, 2002; Giigli, 2002; Jin & Cortazzi, 2006;
O’Sullivan & Zielinski, 1988; Yaman, 2006; Yaman, 2009). In Denmark, a
classroom consists of maximum 28 students, in Italy 10-25 students, and there are

18-26 students in a classroom in Luxembourg (Alc1 & Akarsu, 2006; Eurydice,
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2008). Blatchford and Mortimore (1994) highlighted the importance of lower
number of students in a class to facilitate material use and assessment. If
insufficient number of materials in classes was taken into consideration, the effect
of insufficient number of materials and crowded classrooms can be accepted as a
more critical issue. Furthermore, as the results of this study illustrate, some
schools did not have a laboratory; or a classroom which could be designed and
used as a laboratory. In addition, physical conditions of some schools did not let
people design a class as a laboratory. At this point, it is essential to suggest
projects or provide cooperation to enable schools to implement curricula as it was
required (Gomleksiz & Dilci, 2007; Gomleksiz, 2005; Konur, Ayas & Konur,
2010).

5.1.1.1. Discussion of Results on Attainments-Content

According to the results of the study, teachers had positive views on attainments,
and the attainments are appropriate for the students’ level. Similarly, EG(2010)
investigated science and technology curriculum in terms of students’ attainments
and teachers’ views. The results of his study showed that teachers had positive
views on attainments and students could achieve the attainments because
attainments were appropriate for students’ level. More than four of every five
teachers agree with the appropriateness of the attainemnts for students’ level.
Likewise, other studies’ results (Aydin, 2007; Cengelci, 2008; Degirmenci, 2007)
showed that science and technology teachers believed that attainments were
appropriate for students’ level. Another similar study conducted by Adal (2011) to
investigate science and technology teachers’ perception on the curriculum also
showed that teachers had positive views on the aims and objectives of science and
technology curriculum. As it was supported by other studies (Adal, 2011; Aydin,
2007; Cengelci, 2008; Degirmenci, 2007), attainments were appropriate for
students’ level and teachers had positive views on the attainments. Nevertheless,
some teachers complained about the difficulty levels of the attainments, and in
order to assess to what degree students achieve the aims and objectives of the

course, EGG(2010) suggested that the attainments can be grouped according to
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difficulty level based on individual differences of students. In this way, teachers
can evaluate the success of the units or subjects. These suggestion was also
supported in this study because some teachers stated that too many attainments
existed in the curriculum and especially combination classroom teachers criticized
the the fact that regional differences in Turkiye and students’ individual
differences in a class were ignored by curriculum development teams in Turkiye.
In other words, combination classroom teachers underlined the importance of
decentralized curriculum. Initially, determination of different attainments and

grouping them into difficulty levels can help teachers and students.

Feasibility of the attainments and connection of them with daily life have been
stated as positive aspects, through which, permanent learning is provided. Adal’s
(2011) and Ayvact and Devecioglu’s (2009) study confirmed this finding. As for
the number of attainments, teachers in all grades stated the number of attainments
as one of the reasons for time constraints. While some teachers suggested more
class hours for science and technology course in a week, some teachers suggested
reduction in the number of the attainments. The same views were proposed by
gahin, Turan, & Apak, (2005), Kaptan (2005), EG(2010) and Boyact (2010) as

well.

The results illustrated that science and technology curriculum was sufficiently
associated with the other courses. More than half of the participants agreed with
this idea; that showed teachers had positive views on the vertical organization of
the curriculum. Although teachers expressed their positive vews in the scale, in
the open ended questions, few teachers stated that they had difficulties to realize
science course attainments due to the curricula of mathematics course. The
attainments of science and technology curriculum were not in harmony with the
attainments of other courses, especially mathematics. Teachers stated that certain
science topics require certain mathematical attainments that have not yet been
covered in mathematics course. Unsynchronizations among the units of SCT and

mathematics course cause problems for science and technology teachers. The in-
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harmony between curricula was also underlined by Kaptan (2005), who called
attention on the disconnection between mathematics and science and technology
curricula. If the integration is provided, attainments in both curricula can be

realized and permanent and effective learning can be provided.

One of the results of this study was that attainments were clearly stated. Similarly,
according to Cengelci’s (2008) and Ayvaci and Devecioglu’s (2009) study,

teachers believed the attainments were written clearly.

Determination of experiments accordance with the attainments and content was
another positive view according to result of the study. Similarly, experiments were
found as positive aspects of the curriculum in other studies (Demirba(; 2008;
Dogan, 2010). Kara (2008) highlighted that the experiments could be conducted
with materials which were available at home or school. According to Kaptan
(1999) if schools have laboratories, geyser, and electrical system to show electric

circuits, the experiments could be beneficial for learning.

The teachers expressed that they had positive views regarding the content
component of the science and technology curriculum. While the teachers listed
their suggestions to make the science and technology courses better, they
criticized the shallow content as a limitation. They generally thought that the
content of the science and technology curriculum was sufficient; whereas it could
be better. They stated that content did not include enough information to
comprehend the subjects. The content could not be comprehended effectively
because the students were not used to doing research by using internet or reading
various books. When researchers expressed their opinions on new curricula and its
requirements, one of the frequently stated positive aspects was students’ acquiring
research skills, as specified in Cengelci’s study (2008). However, students were
unmotivated for research and the schools or their homes have limited resources to

reach information.
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Teachers had positive views on the sequences of the science and technology
subjects. As a limitation, teachers, especially science and technology teachers
expressed the restriction on formulas. The same restriction was criticized by
Boyaci1 (2010) as well. Teachers wanted to explain and teach formulas because
their students construct the formulas; then demand for the approval of teachers
and ask for further explanation. Science and technology teachers wanted to teach
and explain the formulas, but the curriculum did not let them teach formulas.
When the teachers’ guide book is examined, this expression attracts attention in
some units such as force and movement at 6™ grade: “mathematical equations
should not be taught”. This warning resulted in confusion in teachers’ mind.
Whether they would teach the formulas or equations after students constructed

formulas themselves or teachers would ignore the formulas at all.

As it was stated, teachers generally had positive views on the units and sequence
of them. However, 5™ grade teachers had same suggestions. Fifth grade classroom
teachers suggested that the units titled ,,Matter and Change’ and “Light and
Sound’ should be changed because the students have difficulties in making
meaning for abstract terms. The subject of “density” was very difficult to teach
students. According to classroom teachers, abstract terminology makes the content
above students’ level. Kartal and Urtekin (2010) conducted a study to investigate
whether a statistically significant difference exists between two classrooms, one of
which had covered the unit “Light and Sound” with the classroom teacher and the
other one with the science and technology teacher. The results showed that
science and technology teacher’s class had become more successful in this unit.
According to the results of the present study, classroom teachers demanded that
science and technology course was taught by science and technology teachers. It
is obvious that if this course is taught by science and technology teachers, the

units involving abstract terms can be taught more successfully.

Spiral curriculum characteristics were criticized by some science and technology

teachers. The teachers thought that teaching or revising same subjects each year
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leaded to waste of time, whereas teachers agreed that revising same subjects
helped students learn and remember important or basic information. In the same
vein, Boyact’s (2010) study showed that spiral curriculum characteristics were
good for teaching fundamental knowledge and this characteristic of the

curriculum provided permanent learning for students.

5.1.1.2. Disscussion of Results on Learning-Teaching Process

The results showed that teachers had positive views concerning learning-teaching
process. The most frequently expressed positive view was ,fo make students
active participants’ during the learning teaching process, which was also
determined by BuluGKirikkaya (2009). In the present study, almost all of the
participants (95.1%) reported positive views on the student-centered learning-
teaching process. Teachers’ views showed that constructivism was an important
and an effective nature of the curriculum. However, how to put constructivism
into practice is an important question mark in teachers’ mind. When the results of
the open ended question were examined, it was shown that teachers preferred to
answer the open ended question that the books include. Instead of explaining the
process with their own words, they opted for defining constructivism. This
situation might indicate that teachers had theoretical information, but they did not
really know how to implement this approach. Fullan (1982) called attention to
understanding what teachers should think and how they implement the program,
teachers’ thoughts and the reasons behind these thoughts. In the present study,
what teachers think was tried to be attained, but participants preferred to define
constructivism and expressed the limitations that affect all components of the
curriculum. According to Ozmen’s (2003) study, teachers believed that students
could not decide on their own learning. A study conducted by Guven (2008)
underlined the importance of teachers’ responsibility on implementation rather
than knowing the requirements. In the other studies, the results illustrated that

teachers have positive views towards constructivism (Hevanli et al., 2009),
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whereas they feel incompetent in using constructivism (Kartallioglu, 2005). Altun
and Biiylikduman (2007) criticized that teachers were educated with traditional
instructional methods and they were expected to implement constructivism
although they had not experienced constructivist implementations. From this point
of view, several studies criticized in-service and pre-service teacher training

programs (Hazir-Bikmaz, 2006; Ercan & Akbaba-Altun, 2005; Karaer, 2006).

Ignorance of regional differences was also criticized by the teachers. According to
participants, content was determined considering urban schools’ students who had
various opportunities to go on trips, observe, find materials for experiments and
had access to visual equipment. Ciftcioglu’s (2009) study showed that the location
where teachers work had a statistically significant effect on views regarding

science and technology curriculum.

Teachers had positive views on experiments, laboratory activities and
experiments, using various resources. These positive aspects were also
emphasized in other studies (Dogan, 2010; Kiigiikmert-Ertekin, 2010; Kara,
2008).

5.1.1.3. Disscussion of Results on Assessment

Teachers’ views on the assessment component of science and technology
curriculum were tried to be determined by using 5 items and one open-ended
question. The results of open ended questions showed that the participants opted
for writing “I use” without any further explanation. Some participants opted for
listing what kind of assessment techniques they use, while some teachers opted
for writing ,,sometimes’ without further explanation. This situation can be
interpreted as teachers’ not wanting to give examples of their implications or
having negative attitudes towards complementary assessment techniques as other
studies also indicate (Cengelci, 2008; Seker, 2007; Aydin & Cakiroglu, 2010).

Aydin (2007) conducted a study to investigate classroom teachers’ views on the

112



components of science and technology curriculum and she found that some
participants use complementary assessment methods and they listed these
methods as questioning, multiple choice exams or fill in the blanks questions.
Similarly, different types of questions that teachers ask in the exams were stated
as complementary evaluation methods in the present study as well. This illustrated
that teachers had some misconceptions related to complementary assessment

techniques.

As for the other components of the science and technology curriculum, lack of
school facilitates, crowded classrooms and time constraints were the limitations to
use complementary assessment techniques as indicated in some other studies
(Adal, 2011; BuluGKirikkaya, 2009; Kasapoglu, 2010; Saglam-Arslan,
Devecioglu-Kaymake1, & Arslan, 2009; geker, 2007).

Although there were many kinds of suggested complementary assessment
methods in the curriculum, teachers use such methods as performance assessment,
project tasks, portfolio assessments, peer evaluation, self-evaluation, and rubrics.
Portfolio, performance and project based assessment, peer and self-assessment,
presentation, observation, and interviews were complementary assessment
methods mentioned in science and technology curriculum. Additionally, rubric,
concept map, V-diagram structured grid, diagnosis branch tests were offered and
explained as measurement tools in implementation of alternative assessment
techniques. As it can be seen, some assessment techniques like structured grid and
diagnosis branches tests were not mentioned. Assessment techniques were
explained in curriculum, but teachers used certain types of assessment techniques
like portfolio assessment or project tasks. That might be related to that teachers
were familiar with some kind of techniques and used them frequently or they did
not believe that some assessment techniques were effective tools and they were
not used in practice. geker (2007) stated that assessment techniques were not
clear, and Kiicliikmert-Ertekin (2010) highlighted the importance of teacher

training programs to use complementary evaluation techniques. In-service teacher
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training programs on complementary evaluation techniques and to increase the
effectiveness of the programs, alternative assessment techniques can be used with

teachers who would be the active participants.

5.1.2. Discussion of Results Regarding Background Variables of Teachers

The second research question of the study was to research effect of background
variables on teachers’ views towards science and technology -curriculum.
Graduation field, gender and teaching experience were determined as the

background variables.

5.1.2.1. Graduation Field

In the quantitative part of this research study, the items related to attainment and
content were integrated and they constituted one component. The departments
which teachers graduated from (classroom teacher training, elementary school
science teacher training, Faculty of Arts and Sciences and the others) had a
statistically significant impact on teachers’ views on attainment-content. Sahan’s
(2010) study investigated the effect of the departments teachers graduated from
(Faculty of Education and others). Result of the study showed that the
departments which teachers graduated from have a statistically significant effect
on the curriculum perceptions of teachers. On the other hand, no important
differences were found among teachers who graduated from different departments
in Education Faculty. Cift¢ioglu (2009) maintains that graduation field did not
have an effect on attainment, content, learning-teaching process or assessment

components of the science and technology curriculum.

5.1.2.2. Gender

The effect of gender on teachers’ views regarding science and technology
curriculum was researched in some studies and the results showed differences. In
this study, gender did not have an effect on teachers’ views. While some studies

show the same results with this study regarding the effect of gender on teachers’
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views or perception on Science and Technology Curriculum (Gomleksiz & Bulut,
2006; Ercan, 2007; Kara, 2008; Tatar, 2007), some research studies showed that
gender has a significant impact on teachers’ views on Science and Technology
Curriculum (Dogan, 2009; Giinay & Yurdabakan, 2011; Tabak, 2007). Yangin’s
(2007) study might explain theses differences. He conducted the study in the first
year of nation-wide implementation of the new curriculum and the pilot schools
were excluded from the study. In other words, the first time teachers were
practicing the curriculum in his sample. While gender had a statistically
significant effect on teachers’ views in the beginning of the semester, at the end of
the semester gender did not have a statistically significant effect on teachers’
views. This result may be related to how long teachers practice the Science and
Technology Curriculum. In brief, these differences among the results of the

studies could be related participants’ characteristics and background variables.

5.1.2.3. Teaching Experience

Results showed that, overall, teaching experience had a statistically significant
effect on teachers’ views on attainmts-content and evaluation of science and
technology curriculum. However, teaching experience did not have any
statistically significant effect on teachers’ views about learning-teaching process.
In contrast to this study, in a study conducted by Giinay and Yurdabakan (2011),
teaching experiences did not affect teachers’ views on the curricula. In Giinay and
Yurdabakan’s (2011) study, teaching experiences were divided into 3 categories.
The first group comprised of teachers who have 10-years or less experience. The
second group included teachers who have 11-20 year experience and the third
group was composed of teachers with 21-year or more experience. According to
the results of their study, teaching experiences did not show statistically
significant differences regarding teachers’ views on the positive aspects of the
curricula. Similarly, Cift¢ioglu’s (2009) and Gomleksiz and Bulut’s study (2006)
also showed that there were no statistically significant differences among the
views of classroom teachers on science and technology curriculum in terms of

their teaching experiences. The reasons behind these different results might be
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related to the differences in the duration of experience. In other words, in those
studies teaching experiences were divided into 10-year- intervals, while the
present study divided the teaching experiences based on Huberman’s (1989)
study. Thus, different experience duration was grouped under different teaching

experience levels.
5.1.3. Teaching Fields

The effect of teaching fields (classroom teachers and science and technology
teachers) on each dependent variable (attainment-content, learning-teaching
process, assessment) was also examined in the present study. The results indicated
that teaching fields have a statistically significant effect on teachers’ views on
attainment-content and on assessment. Cift¢ioglu (2009) conducted a study to
investigate teaching fields. When teaching field was taken into consideration,
Ciftcioglu’s (2009) study showed that teaching fields (classroom teachers and
science and technology teachers) do not have a statistically significant effect on
teachers’ views on attainments, content, learning-teaching process or assessment.
The differences among the results of the studies may be related to participant
characteristics. While sample of the present study was classroom teachers and
science and technology teachers, sample of Ciftcioglu’s (2009) study was
composed of 5t grade classroom teachers working in KahramanmaraG. Briefly,
the participants of this study was composed of teachers who was teaching 4t 5t
6", 7™ and 8™ grade science and technology curriculum. So, grade differences
may lead to differences in the results. Another possible reason was that while this
study was a nation-wide study, Ciftcioglu’s study was conducted in a province

and reflected teachers’ views working in a city.

5.2. Implications for Practice

In total, 960 classroom teachers and science and technology teachers working in
elementary schools participated in the present study. Several recommendations

were revealed for science and technology curriculum. The present study reflected
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the general views of teachers on the curriculum components. The results drawn
from the data of the study will shed light on the positive aspects and limitations of
science and technology curriculum to reach better curriculum implementations.
Briefly, suggestions for practice were offered in this section regarding science and
technology curriculum’s components and limitations to teach the course as

curriculum suggest based on the major findings of the study.

The results showed that teachers’ have positive views on the attainments-content,
learning-teaching process and assessment components of the curriculum. Since
crowded classrooms, limitation of time, insufficient number of materials emerged
as the major factors that limits teachers’ endeavors and affects teachers’ views on
science and technology curriculum negatively, the first focus was on these

limitations which affect each component of the curriculum.

In order to recognize individual differences of students, provide students’ active
participations in learning-teaching process, examine students’ learning progress in
time, evaluate to what degree students achieve the attainments, spare more time
on different activities, spare less time for classroom management and allocate
more time for students’ learning, teachers should be guidance of non-crowded
classrooms. Classes with small number of students can have sufficient number of
materials; enough spaces for students with different learning skills. As teachers
suggests in this study, number of students in each class can be reduced to 25
students. On the other hand, situation is far from ideal in many schools to

implement science and technology curriculum in the way it is intended.

As it is stated before, the time expectancies of teachers were among the major
findings of the study that need attention. Science and technology course had four
class hours in a week when the data were collected; however, hours of science and
technology courses decreased to three class hours in a week in 2010. The class
hours can be increased to 4 hours again, or laboratory course can be designed as a

separate course.
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It is expected from schools that they should include all the means necessary for a
curriculum to be implemented as it is suggested. In order to conduct experiments,
apply constructivism, or offer opportunities for students with different learning
skills, teachers should be supported with rich and satisfactory conditions in
classrooms and schools. In contrast to this expectancy, the results of the study
show that teachers encounter some problems because materials and equipments
are usually not available or insufficient. National Educational Directories in each
province can demanded for a report from each school about the usable, existence
and non-existance of materials and equipments to determine needs of schools.
Teachers’ suggestions also show that to supplement schools’ facilities such as
providing usable laboratories in schools, conducting internet unit for students in
the classes is essential. Providing usable laboratories is also essential for
achieving attainments, cover the content as it is suggested and put into practice

experiments as the curriculum suggest.

Teachers also mention textbooks which did not include enough information to use
as an information resource. If the information resources such as internet
connection, various books can be provided for all schools, textbooks would not be
found as a unique information sources. Teachers also demand for more colorful

textbooks to attract students’ attentions on the topic which is being taught.

Teachers’ views on constructivism were also researched in the study in the
qualitative part of the study. Teachers opted for defining constructivism instead of
explaining how they apply it in their classes. This finding showed that teachers
had some question mark in their mind related to constructivist approach and how
to apply it in the learning environment. An in-service teacher training program can
be developed on constructivist practices. Although they have theoretical
information on constructivist approach, they are in need of in-detail explanations
on constructivist practices. The results showed that some teachers have not yet to
attend an in-service teacher training on new the curriculum and they may have

some misconceptuals or they may miss some key points. Some teachers attented
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in the in-service teacher programs on the new curriculum but they cirticize the
ineffectiveness of the in-service teacher training programs. Training and
workshops on constructivist practices should be undertaken during in-service
education of teachers. Similarly, during pre-service education, teachers should be
familiar with the constructivist practices and they can be equipped with the
information on constructivism. In other words, it is important to train teacher
candidates in line with the intended curriculum characteristics. Both teachers and
teacher candidates should discuss on the criticism of constructivism and
requirements of constructivism to find answer the questions in their mind. After

this process, they can feel more confident related to constructivist practices.

Complementary assessment methods were another important point that teachers
need more guidance. Various assessment methods can be practices during in-
service teacher trainings and theoretical and practical information can be offered
to teachers. Results showed that teachers feel incompetent to use rubrics,
diagnosis branches tests and structured grids. The programs should stress the

importance of these rarely used complementary methods.

5.3. Recommendations for Further Studies

A new instrument was developed for this study taking the main changes of science
and technology curriculum into consideration. The results of the present study are
consistent with the literature, especially regarding the limitations teachers

encounter. Still, more variables could be added for further studies.

The aim of the study was to reflect general picture of. teachers’ views on Science
and Technology Curriculum. Some in-detail studies Therefore, research stuides
can be conducted to reflect teachers’ views on sub-areas of attainments and

learning areas.

119



The aim of the study was to investigate views of teachers, working in different
locations with different socio-economic statues, on science and technology
curriculum. Views of combination classroom teachers or teachers working in rural
or urban areas were taken to draw a general picture. Qualitative research could be
conducted to analyze these teachers’ views on the curriculum and their needs

could be specified.

The integration of science and technology curriculum with the other courses,
especially mathematics, could be investigated. Unsynchronizations among the
units cause problems for science and technology teachers. The units in the courses
can be rearranged. Additionally, research on teachers’ views about sequences of

the topics in science and technology curriculum is needed to be conducted.

Goodlad (1979) defined different curricula those are ideological curricula, formal
curricula, perceived curricula, operational curricula, and experiential curricula.
The differences among perceived, operational and experiential curricula can be
researched. Especially, studies on experiential curricula can give a chance of

evaluating the practices from sudents’ point of view and learning students’ views.

The results of the study showed that combination classroom teachers underline the
importance of decentralized curriculum. Conducting research on views of teachers
who are working in different provinces, on decentralized curriculum by asking the

reasons is suggested in this study.
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APPENDIX A

TEACHERS’ VIEWS on SCIENCE and TECHNOLOGY
CURRICULUM QUESTIONNAIRE

Sayin MeslektaGm,

Bu araCiirmanin amaci, fen ve teknoloji &gretmenlerinin fen ve teknoloji &gretim
programina yonelik 6gretmen goriiGGlerinitelirlemektir. Elde edilen bulgular, sadece bu
araGiirma kapsaminda kullanilacaktir. Liitfen bu ankete adimizi yazmayiniz. Ug boliimden
oluGanbu veri toplama araci, demografik bilgiler, programa yonelik 6gretmen algilar
Olcegi ve acik uglu sorular olmak {izere ii¢ boliimden oluGnaktadir.
Ankete vermiG oldugunuz cevaplar gizli tutulacak ve sadece araGtima amaci ile
kullanilacaktir. Tiim sorulart yanitlamaniz araCirmanin amacina ulaGmasi igin ¢ok
onemlidir. Katiliminiz ve katkilarmiz i¢in Gindiden ¢ok teGekkir ederim.

Yeliz Temli, yeliz@metu.edu.tr

I. DEMOGRAFIK BILGILER

Bu béliim sizin mesleki ve Kkisisel bilgilerinizi kapsamaktadir.
1. Cinsiyetiniz: [ ]Kadin [ ]Erkek
2. Mezun Oldugunuz

3. Kag yildir 6gretmen olarak gOrev yapiyorSUNUZ: ........cceeverevererereeeseesveessensveens
4. Gorev yapmakta oldugunuz il: .........oooiiiiiii
5. Gorev Yaptiginiz BranGinz:

[] Smif Ogretmeni [[] Fen ve Teknoloji Ogretmeni
6. Fen ve Teknoloji 6gretim programlarina yonelik hizmet-i¢i egitim aldiniz mi?
[ ] Evet []Hayir
7. Okulunuzda kullanilabilir durumda bir fen ve teknoloji laboratuvart var mi?
[ ] Evet ] Hayir
8. Bu donem hangi siiflara fen ve teknoloji dersi vermektesiniz?
[]4. simf []5. stmf [ ]6.smf [ ]7.smf [ ]8.s1mf
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Il. Fen ve Teknoloji Ogretim Programlarina Yénelik Ogretmen

Goriisleri Olgegi

Bu boliim, sizin fen ve teknoloji programlarina yonelik goriiGlerinzi belirlemek iizere
hazirlanmiGtir Liitfen her bir maddeyi dikkatlice okuyup, sizin goriiGGlerinize ygun

derecedeki kutucugu (X ile) iGaretleyniz.

g
gl £E5
E S £3 | =
25 ¢ 5§ £|sE
2 2<% 5| &3
EE 25 §3 22| s 5
ZE 25 oo 25| E§
M E MM z7| E| 2=
1. Fen ve teknoloji 6gretim programindaki deneyler, kazanimlara
uygun bigimde belirlenmiGir. 1 2 3 4 5
2. Fen ve teknoloji 6gretim programinda 6nerilen etkinlikleri faydali
bulurum. 1 2 3 4 5
3. Okulun imkanlari (lab., materyaller vb.) kazanimlarin
gercekleGtrilmesi igin yeterlidir. 1 2 3 4 5
4. Fen ve teknoloji konular1, programda 6nerilen siirede bitirilebilir. 1 ’ 3 4 5
5. Fen ve teknoloji 6gretim programi i¢erik bakimindan yeterlidir. 1 b 3 4 5
6. Sinif diG1 renme ortamlarinin kullanilmasi (laboratuvar etkinlikleri,
gezi, gozlem vs) fen ve teknoloji dersi i¢in vazgecilmez bir Sneme 1 2 3 4 5
sahiptir.
7. Ogrencinin derse aktif katilinm, fen bilgisi 6gretimini daha zevkli
hale getirir. 1 2 3 4 3
8. Ogrencilerin kazanimlara ne diizeyde ulaGtgim belirlemek
Lo 1 2 3 4 5
miimkiindiir.
9. Ogrencinin kendi kendini degerlendirdigi yontemler 6zneldir. 1 b 3 4 5
10. Ogretim programinda onerilen degerlendirme yontemlerini
(6grenci iiriin dosyasi, performans degerlendirme gibi) uygulamak 1 2 3 4 5
etkilidir.
11. Fen ve Teknoloji 6gretim programinda 6nerilen (s6zlii-yazili
siavlara ek olarak) alternatif degerlendirme yontemlerinin (akran 1 2 3 4 5
degerlendirmesi,0grenci lirlin dosyasi) kullanilmas1 uygundur.
12. Programda kazanimlarin gercekleGirilebilmesi igin Onerilen siire 1 ) 3 4 5
azdir.
13. Programdaki konular, grencilerin seviyesine uygundur 1 2 3 4 5
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14. Fen ve teknoloji dersi programda diger derslerle yeterli diizeyde

iliGkiéndirilmektedir. 1 2 3 4 5

15. Fen bilimleri ile teknoloji mevcut 6gretim programinda yeterince 1 ) 3 4 5

biitiinleGtrilmiGti.

16. Fen ve teknoloji 6gretim programindaki deneyler, icerige uygun

bicimde belirlenmiGtir. 1 213 4 5

17. Konularin iGénmesi i¢in, programda taninan zaman esnekligi

uygun bir yaklaGindir. 1 2 3 4 5

18. Ogretim programindaki kazammlar, 6grencilerin geliGisel | ) 3 4 5

seviyelerine uygundur.

19. Diger fen ve teknoloji 6gretmenleriyle iGbirlgi etkili egitim i¢in

onemlidir. 1 2 3 4 5

20. Laboratuvar etkinlikleri fen ve teknoloji dersinin ayrilmaz bir | ) 3 4

parcasidir. 5

21. Proje 6devleri dgrencilerin performansini 6l¢gmek i¢in iyi bir

aragtir. 1 2 3 4 3

22. Ogrenci iiriin dosyalarini degerlendirmek zaman alsa da, yararlidir. 1 D) 3 4 5

23. Merkezi simavlar (SBS gibi) ile programda onerilen degerlendirme

yontemleri uyumludur. 1 2 3 4 5

24. Programda dnerilen etkinlikler, 6grencilerin seviyesine uygundur 1 2 3 4 5

25. Konularin siralaniGbigimi uygundur. 1 2 3 4 5

26. Fen ve teknoloji 6gretim programindaki kazanimlar

gergekleGtiilebilir niteliktedir. 1 2 3 4 5

27. Ogretim programinda yer alan kazanimlar agik bir bigimde ifade

edilmiGir. Lz 13 4 5

28. Programda kazanimlarin gergekleGnesi i¢in veli-okul iGbirlgi

onemlidir. 1 2 3 4 5

29. Uriin odakli 6lgme ve degerlendirme yéntemi uygulanabilir

degildir. L2334 3

30. Ogrencilerin farkli kaynaklardan yararlanarak dgrenmelerini teGvik | ’ 3 4 5

ederim.

31. Fen ve teknoloji 6gretim programui sinifta 6gretim teknolojilerinin

(tepegdz, projektor, cd) kullamlmasim gerektirir. 1 2 3 4 5
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.  KATILIMCI GORUSLERI

Bu boliimiin amaci, 6gretmenlerin fen ve teknoloji 6gretim programina iliGhn goriiGlerini
almaktir. GoriiGlerinzi paylaGinaniz ara(iirmanin amacina ulaGinasi i¢in biiyiilk 6nem

taGmaktadir.

1. Fen ve Teknoloji Ogretim Programinda belirtilen kazanimlar hakkindaki

gorliGeériniz nelerdir?

2. Fen ve Teknoloji Ogretim Programlarinin iceriginin olumlu ve var ise iyileGtirilmesi
gereken yonlerini yaziniz.

3. Fen ve Teknoloji 6gretim Programlarinin 6nerdigi yapilandirmaci yontemleri
derslerinizde ne dl¢iide kullaniyorsunuz/kullanmiyorsunuz. Liitfen nedenleriyle
birlikte ayr1 ayr1 drnekler yaziniz.

4. Fen ve Teknoloji Ogretim Programlarinda énerilen dlgme ve degerlendirme
yontemlerini ne ol¢lide uygulamaktasiniz? Liitfen nedenleriyle birlikte yaziniz.
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5. Fen ve Teknoloji dersi 6grenme-6gretme siirecinde ne tiir sorunlar yaGanaktasiniz,
litfen yaziniz.

6. Fen ve teknoloji dersi uygulamalarinizi olumlu etkileyecek etkenler neler olabilir?
Lutfen Onerilerinizi yaziniz.

7. Genel olarak, eklemek istediklerinizi litfen yaziniz.

Katkilariniz igin ¢ok tesekkir ederim.
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APPENDIX B

Syntax

include 'C:\Users\yeliz\Desktop\chapter4\normtest.sps'.

normtest vars =

g1,92,93,94,05,06,07,08,99,910,911,912,913,914,915,916,917,918,919,920,921,922,923
,024,925,926,927,928,929,930,931.

Output

Critical values (Bonferroni) for a single multivar. outlier:

critical F(.05/n)
critical F(.01/n)

5 observations with

rank =
rank =
rank =
rank
rank

1

b w N

case#

case# =

case#
case#
case#

=68.80 df
=73.62 df

31, 748
31, 748

largest Mahalanobis distances:

495 Mahal D sg = 139.44
442 Mahal D sqgq = 130.29
331 Mahal D sg = 129.33
21 Mahal D sg = 118.87
17 Mahal D sqg = 117.09

150



sjuowureye

- - - - L€ 6 - S, JU91u09 JorI1ISqe SUIASIYOR Ul AJNOIPJI
'8 S¢ - - - - - - SAOIPH
sapeis
- - - - v 81 - - 2Imny ot} J0J UOHBUWLIOJUL J1SBq OPIAOL]
- - - - $'6 €T ¥ I juowure)e Jjo rquinu djeridorddy
- - - - - - L1 ¥ SJUSWIUTEE JO S[QAJ] ANOLIIP YL
91 S - - 4 S 9 Sl SJI[ Tea1 0} paje[ay
- - - - VL ! 8L 81 d[qisuayaidwo)
€Tl 8¢ - - - - 6 12 Juo)u0d 0) ssoudjeridorddy
y'ic 99 S ! 61l 9¢ Sl 133 aqrsesaq
6'0¢ S6 33 L SvS 43! 615 9! [9A9] spuopmys 10 djeridorddy
J

saruanbaay saruanbaay ] ]

SIYIBIT, SIYILBIL, saruanbaay saruanbaay

% | ASojouydaf, % Woo0.IssB[) % SIYIEI) % SI9YI8I)
JUIIIJ | PUB DUINS | JUNIJ | UOpRUIqUIO) | JUNIJ opead ¢ UG opead SIUIWIUIR)IY UO SMIIA SIdYIBI],

J XIANAddV

SjUSLIUIENY UO SMaIA 8ANISOd

151



[44 el - - - - - - syuapn)s Jo 931smbar-axd Jo yoe
sjusuIuIeR
€c L : - - - - - oY) JO SwI0s FuIssIsse ur AJnouJIp SuiAeyq
91 S - - - - - - [9A9] SyUOPMIS A} MO[og
9¢C 8 - - - - - - SE[NULIOJ JO SUIYOBd} 9} UO UOIILNSY
9v 14! S% 6 - - - - S90ULISHJIp TeuoIFa1 oY) Sunos[SaN
HNOYIp
1 € 01 T - L1 ¥ 0} A0 Wo1j sjuowuteyre SuLIopIo I0J POIN
- - ! € - - - - UuoIjeuISewI SJUSPNIS U0 paseq
sjusuIuIR)IR
- - - - S 4 - - $,JU9JU0D JoBNSqe SUIASIYOR Ul A NOLJI(T
S¢ 11 01 [4 - - L1 1% an3eA
1 € 0¢ 4 - : L1 14 IS
9y 14! S I 4 S 97 9 juowdinba/s[erojewr A103€10qR] JO OB
SJUSPNIS JO SIOUSIFJIP
- - - - - - 9C 9 [ENPIAIPUL 0} aNP PIJBJ SA[OLISqO
- 3 14 8 - 3 € L sjudwuIe)E JO uoIssaIdxo rea[oun)
88 LT S ! Y ! € L sjuswure)e Auewr 00,
I'6 8¢ Sl € 8¢ 14! 8L 81 [9AJ] SIUSPNIS 3y} dAOQY
19 61 Sl € [4 S €01 144 SJUTeI}SUOD QWL ],
J

sarpuanbauy sarpuanbauy ] J

SIYIBI], SIYIBI], sarouanbaay sarouanbaay

% | ASorouydafy, % WO00.ISSB[) % (SI9YI8I) % SI9YIBI)
JUIIIJ | PUB PUWING |  JUIDIIJ | UONBUIqUWIO)) | JUIIIIJ opeisd S | JuIIJ apeas  p SHUSUIUIR)IY UO SMIIA SIYIBIL,

SjusWUIENY JO suoleNwI]

152



LS 97 - - - - se[nuIo} SuIyora) Ul UONOLISOY
- - s I - - - syuowIadxa 9ATIOAJH
SIaY)0
- - - - Tl € €1 € oy} Suoure WN[NOLLIND S99 AL,
- - - - 1 € - - sopei3d 1oddn oy 10J uoneiedaid
- - - - (4% 01 €1 € syuawiLIadxy 9AIYIH
L'e 11 - - L'l 14 el 3 }00qapIng 1aYoea) JUSIdLFH
- - - - ST 9 8’1 4 9J1 AJrep o) uonoaUU0)
€ 6 I'11 4 611 8T vy 01 [oA9] syuaprys o) Aoetrdorddy
80T 9 I'T1 [4 14! €€ 0T 1% SMITA 9ANISO]
sorouanbay sorouanbauy
(SIYIBI], (SIYIBI], sarouanbauy saruanbauy

9%, A3o[ouyda], (A woo0Isse[) LA (SIYIEI) % SI9Yded)

JUIIIdG | PUEDUIDS | JUNIIJ | UOHRUIQUIO)) | JUIIId | dpedd ¢ | JuddIg | dpess p JUIUOD) U0 SMIIA SIdYIBI,

d XIANdddV

1UB1U0D J0 s10adsy aAIISOd

153



9sIn0d
. SONRWAYJRW PUB 9SINOD AF0[0Ud}

8 ¥T - - - - pue 9ouaI0s ueam1aq Aoeridorddeuy
LS 97 - - - - se[nuIoy SuIyorS) Ul UONOLNSIY
sordoy
- - - - 9L Q1 - - oy Jo douanbas ur so3ueyd 10J PN
- - - - € L - - [OAJ] SHUSPMIS 9A0QY
- - - - vC ) 0 I SjuapNYs 10J $300q1xd) Juriog
L1 S - - - - 0 I wN[noLLIND [eI1ds JO $31091J0 9ABION
K3ojouruniay
- - - Tl € 81 ¥ joensqe Surpuejsiopun ur Ko
L 12 - - - - 81 ¥ SWOO0ISSB[O POPMOI))
syuowLIddxo
- - - - Tl € 81 7 o 103 suoneuedxd andep
- - I'l1 (4 ¢S ! 9C 9 (S@D) s[elIolew [ensIA 10y POAN
- - - - 80 T € L syuowLadxoe ojdwirg 10J pooN
- - I'T1 (4 LY I1 € L A10yEI0QER] UI SHUTLNISUOD)
s100([qns
- - - - 6’8 12 TS 71 o Jo suoneue[dxd ajenbapeuy
13 01 991 € 80 (4 99 Sl SOOUDIRJJIP [RUOISAI JO 109N
LL €C - - 8¢ 6 611 LT JUSU0D MO[[EYS
Vil 143 Cee ¥ LYy L1 9°¢l 1€ SJUTeNSUOS SWI ],
So110jeI0qE]
791 6 [x44 14 8Ll 44 8'S1 9¢ Auawdinba /srerajew ajenbapeuy
saruanbay soruanbay
SIYIRI, SIYIBI, saruanbaay sarpuanbagg JUIIUOT) UO SMIIA SIOYIES L,
% ASojouydd], % W00ISSB[)) % SIYOEI) % SI9YI®9)
JUIDJ | PUBIUINGS | JUIG | punodwio) | JuddIG pead wS UG pe.ad wb

1U31UOD) JO SuoIeNWIT

154



- - - I'6 60 Fé 60 b syuawaIInbal o1seq 10 PN
- - - - 81 ¥ €T S SIUOWIIdAXS 9I0UI J0] POAN
€9 61 6 4 ¢ S 9'6 1T SJUTRIISUOD QWL ],
K10ye10Q8]
€3 ST 9¢€l 3 L€l 1€ 81 6¢ /syudwdinba /sjerivjew Jo 3oe]
3! 6¢ £9¢ 8 L€l 1€ Sl 33 SWOOISSE) PapMOI)
sarouanbauy sarouanbauy
SIYIBIL, SIYILIL, saroudanbauy saruanbauy
% ASopouyda], % WOo0ISSe[) % SIYIEI) % SI9YI8d) $5320.1J SUIYIBI],
JUAIIJ PUE QUINS | UG | punodwio) | JudIdJ apess ¢ ILIGRRER | apess -SUIULIEIT U0 SMIIA SIIYILI,
ssa204d Buiyoea | -Buiuaes Jo suonelwl
syuapnys
01 0¢ - - 101 €T 161 (44 syuedronted oAnoe syuopnys Sunjejy
9°¢l I Sy I 101 € 161 [ 1S953NS WNNOLLIND S SUIdNORI]
sorouanbauy sorouanbauy
SIYIBI], (SIYIBI, sarpuanbay sarouanbay
LA A3ojouyda], 9%, wooIsse[) (A SIYOEI) (A SI3YI8I) $§920.1J SuryoBa |,
JUIIdJ PUE DUINS | UG | punodwo) | JuddIdg apeas ¢ ALIGRRER apeas -SUIULIBITT UO SMIIA SIdYILI L

A4 XIANHddV

$sa204d Buiyoea | -BuiuiesT Jo S19adsy aAlISOd

155



osn | sa1mbai

- - - - 6’1 14 6’1 % Sjuaururene oy} J

suonejuowo[dui

1STAIIONISUOD

Joj Suruonsanb

- - - - 7'l € LS 4! asn o) ysnouyg

14! 6¢ - 3 'L Sl 9'8 81 WSIANONISUO) asn |

¥'9 1T 6'¢ ! el 8¢C Cl Y4 oSN | Sowlawos

oAT)OR

9°¢1 IS - - L1 9¢ (%43 89 2I0W S)UIpMS BN

sanuanbaay saruanbauy

SIYIBIL, SIYIBIT, sorouanbaxy sorouanbaxy

% A3ojouyda, % Wo0ISSB[) % (SI9YI®) % SI9YIed) WISIADINIISUO))

JUAIRJ | PUBRUWINS | JUIIAJ | punodwio) | JUAIIJ apess ¢ JuadIdg | dpeid  p U0 SMITA SIYIBI,

d XIANAddV

WISIAIIONIISUOY JO S108dSy ANISOd

156



SPOYJOW PAIAUID

6 0¢ - - 134 6 - - -10yoed) [euoniper], Juis)

- - - - e S - - UOI}BONPS IJTAISS-UI IO POIN

- - - - 8¢ 8 | € syuared jo swajqoid [eroueulj

FN TN R o)

WOOISSE[O Y} Ul SjuawLIadxo

- - - - - - 61 14 Sunonpuod ur SaRMIYFIJ

- - - - ¥y 8 6’1 ¥ a8pormoury ayismbair-axd jo syoe

SWOO0ISSB[O

- - - - 60 7 61 ¥ oy ur syuswnadxa Junonpuo)

S'1 S 811 4 6'1 14 €€ L Suisn JoN

¥4 6 - - 6’1 ¥ Xy 8 Sasse[o doueape ur 3uisn

e 6 - - % 6 % 6 SjuUOpMIS pPajeArIowUN Jo JunSIXy

S[ooyos

- - 9Ll € - - S 11 ojeand Auo 10§ sreurdorddy

sonmunzoddo

1'C L - - [4S Il 9L 91 {OI8asaI U0 SUOne I

el 144 - - ¥'C S 9°L 91 SJUTRNSUOD JUITT,

K10)RI0QR] 9ANDQJJOUL

€l (014 7'6C S 9°¢Cl %3 ol [44 -juswdinba /sjeriajew jo o€

9°¢C LL gee 14 At 144 8Vl 1€ SWOOISSB[) PIapMOIT)

sarpuanbauy sauanbaiy

SIdYIBIL, SIYIRI, saruanbaxy sarpuanbauy

% A3ofouyda, (A woo.Isse[) % SIYIBI) % SI9YIeI) WISIAIJINIISUO)

JUIIRJ | PUBIPUWINS | UM | punodwio) | JudIdg Jpeas wS U] Jpeas wb U0 SMIIA SIYIBI,

WISIAIIONIISUOD JO SUOITelIWIT

157



- - - - 70 ! ¥0 I SoLIqQIy
SOBQPa9J
vy 14! 811 [4 [ S 60 4 9A1109JJ0 SUIPIACI]
- - - - - - 60 Z UONBIUISAIJ
91 S 811 [4 8’1 14 60 [4 uonen[eAs-J[os
- - 6'S I - - €1 € guruonsonQ
91 S 6'S ! 60 C €1 € UOIeNn[eAd 199d
JUSWISSISS Y
0°S 91 - - ¢'8 61 6 1T Ol[oJ310d
L'T1 LE 811 [4 v'6 1T 811 LT oS | sowjauwog
JUSWISSISS Y
1'6 6C - - 801 144 [ 0¢ b s
86 53 - - 911 9¢ Sel 1€ JUOWSSAsse 10301
sanbruyooy
uonen[eAd
Kreyuawordwod
91 55 811 [4 Sl 143 881 134 Jo 3uisn
sarouanbauy saruanbauy

SIYILIL, SIYIBI], saruanbaay sarpuanbaay
% A3ojouyda, % WooIsSse[) % (SI9YI©I) % SI9YIe8d) JUIUISSISSY U0
UG puE QUIS JURIRJ | punodwio) | JUIIIRJ apess ¢ JudIdg | dpess  p SMIIA SIYIBI],

sanbluyda] UBWISSASSY JO $10adSy aAIISOd
O XIANAddV

158



salreuuonsonb

- - - - 60 C 60 4 QANOYISU]
- - S'ec 14 60 [4 60 4 ajqeordde 1oN
SWO0ISSE[O
v'Sl % 9Ll € I'Cl LT Sel §3 PapMoI)
§'0C $9 - - 1C Ly S'LI Oy SJUTBSUOd WL,
sarouanbauy saruanbauy

SIYILIL, SIYIBI], saruanbaay sarpuanbaay
% ASojouyda g, % WOO0ISSB[) % (SI9YI®I) % S.I9YJed) JUIWISSISSY U0
ALIGRRER pue QU JUIRJ | punodwo) | JuIIG apess ¢ JuIdg | dpes  p SMIIA SIYILBI],

sanbluyoa | JUBWSSassY JO SUCIEWIT

159



APPENDIX H
TEZ FOTOKOPISIi iZIN FORMU

ENSTITU

Sosyal Bilimler Enstitiisii

YAZARIN
Soyadi : Temli
Adi :Yeliz

Boliimi : Egitim Bilimleri Bolimii

TEZIN ADI (ingilizce) : Classroom Teachers’ and Science and Technology
Teachers’ Views on Science and Technology Curriculum

TEZIN TURU: Doktora

1. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir.

2. Tezimin icindekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir
bolimiinden kaynak gosterilmek sartiyla fotokopi alinabilir.

3. Tezimden bir bir (1) yil siireyle fotokopi alinamaz.

TEZIN KUTUPHANEYE TESLIM TARIiHi: 15 Mart 2012
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APPENDIX I

TURKISH SUMMARY

TURKCE OZET

SINIF OGRETMENLERG VEFEN VE TEKNOLOJG GGRETMENLERMNGN
FEN VE TEKNOLOJGOGRET(M PROGRAMINA YONELGK ®RUELERG

GIRIS

Fen bilimlerinin etkili 6gretimini geliGtime birgok iilkede Onemli Onerilerle
ilerleyen bir ¢caliGna alanidir. Ozellikle son yillarda oluGtirmaci yaklaGimiizerine
bir¢cok ¢aliGna yapilmiGve fen bilgisi 6gretmine etkisi araChrilmiGtr (Cobb, 2011;
Sanchez & Valcarcel, 1999). Gngilzce constructivist approach terimine karGilik
olarak bazi araGtirnacilar yapilandirmact yaklaGim termini kullanmay1 tercih
ederken bazi araGtirmacilar oluGturna fiilinin kuramla daha iyi1 OrtiGigi
diGiiesiyle oluGurmaci yaklaGim ifadesini kullanmaktadirlar. OluGtrmaci
yaklaGim, Ogrenenlerin nasil Ogrendigi ya da nasil anlam drettikleri ve
oluGtirduklarryla ilgili br kuramdir (Brooks & Brooks, 1999). Ogrenenler aktif
olarak bilgiyi alir, onceki bilgileriyle baglanti kurar ve kendi yorumlarini katarak
kendi bilgilerini oluGtrurlar (Cheek, 1992). Kisaca, oluGtirmaci yaklaGm
Ogretmeni bilgi aktaran, Ogreneni pasif alici olarak gormez, O6greneni etkili
Ogrenme siirecinin merkezine koyar (Bruner, 1973). Benzer bir anlayi(ila,Yager
(2000) fen bilgisi 6greniminde 6grenenin ve aktif olarak 6grenmenin Onemini
vurgular. OluGtumaci yaklaGina yonelik bir cok araCiirma bulunmasina ve birgok
program geliGtime uzmani geliGtidikleri programlart oluGtarmaci yaklaGm

temeline dayanarak hazirlamalarina ragmen, uygulamada 6grenenlerin bilgiyi alan
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ve Ogretmenin de bilgiyi aktaran rollerini yiikleyen geleneksel ve aliGlmiG 6getim

yontemleriyle uygulamalara devam edilmektedir (Blooser, 1999).

Bilim ve teknolojideki hizli geliGneler, gelecegi yakalayan fen bilgisi 6gretim
programlar1 hazirlanmasmi gerekli kilmaktadir (Tok, 2008). Glk&retimden
tiniversite yillarina kadar fen bilgisi temel caliGna alanlarindan biri olmuGturve
fen bilgisi Ogretim programlari incelendiginde, bilimsel silire¢ becerilerini
kullanma yetenegi kazanmiGve fen bilimlerine yonelik olumlu goriiGve egilimler
geliGtrmiG bireylerin  yetiGtrilmesi temel amag¢ olmuGtur (Tirkmen, 2007).
CaliGmalarin ortaya koydugu en énemli bulgulardan biri, 6gretmenin fen bilgisine
yonelik goriiGve tutumlarinin 6grencinin baCarisini etkiledigidir (Moore, 1973;

Brichouse, 1997).

Milli Egitim Bakanlig: tarafindan 2004 yilinda yapilandirmaci yaklaGm temeline
dayal1 yeni bir egitim programi tanitilmiGve 2005- 2006 egitim 6gretim yilindan
itibaren uygulanmaya konulmuGtur(Tiirkiye Bilimler Akademisi, 2004). Egitim
programlarinda yeni bir yaklaGmi uygulamaya koymak, bir paradigma
degi(iminin yaninda, aliGlagelmiG uygulamalari aGnay1 ve yeni perspektiflerin
uyarlanmasini gerekli kilmaktadir (Brooks & Brooks, 1999, s. 25). Fakat egitim
programlarinin degiGtirinesi, uygulamalarin da degi(figi anlamin1 taGimanaktadir
(Wilson & Berne, 1997). Egitim programlarinin uygulayicilari olarak, 6gretmenler
program degiGikliklerinde 6nemli bir rol oynamaktadirlar (Duffee & Aikenhead,
1992) ve ogretmenlerin degiGine yonelik inanglari ve bilgileri yenilenmiG
programlarin uygulanmasin etkileyebilmektedir (van Driel, Beijaard & Verloop,

2001).

OluGurmact 6grenmenin baGaiyla gergekleGtrilmesi, ceGitli uygulamalar1 da
beraberinde getirmektedir. Ornegin demokratik bir dgrenim yaratmak (Akar,
2003), aktif 6grenci katilimi1 saglamak (gahin, 2008), tamamlayict degerlendirme
yontemlerini kullanmak (Erdogan, 2007), smiflarda klasik oturma diizeninin

Otesine gecebilmek, O6rnegin U Gekili oturma diizeni gibi oturma Gekilerinin
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kullanilmas1 (MEB, 2003) 6nerilmektedir. Ozellikle 8gretmen adaylarmin pratik
kazanmalar1 i¢in, hizmet Oncesi egitim siiresince aldiklar1 derslerde oluGtumaci
bir 6grenim ortaminda bulunmalarimin gerekliligi vurgulanmaktadir (Richardson,

2003).

Yeni Ogretim programlarmin uygulanmasiyla birlikte, “hedefler” yerine
“kazanimlar” belirlenmiGve alt alanlara ayrilmiG(bilimsel siire¢ becerisi, tutumlar
gibi) tiinite sayilarinda ve bazi konularin igeriginde degiGklige gidilmiG ve
programlarin  sarmal yapilar1 vurgulanmi(, Ogrenme-Ogretme  silirecinde
oluGtirmaci yaklaGimtemel alinarak bireysel farkliliklar 6n plana ¢ikarilmiG,farkli
etkinliklere ve 0grenci merkezli uygulamalara yer verilmiGve degerlendirmede
tamamlayicit degerlendirme yontemleri ve siire¢ degerlendirmesinin 6nemi siklikla
vurgulanmiGtr (Bayrak & Erden, 2007; Ercan & Akbaba-Altun, 2004; Metin &
Canstlingii-Koray, 2007). Yeni programin uygulanmaya baGamasiyla birlikte
farkli goriiGér ve sorunlar ortaya ¢ikmiGr.

Saglam (2008) bir programin uygulanmasinda dgretmenlerin gérev yaptigr okulun
bulundugu yerin sosyo-ekonomik durumunun O©nemine dikkat c¢ekmiGir.
Ogretmenlerin programin uygulanmasina yonelik gériiClerinin olumlu olmasi igin
okulda laboratuvar bulunmali, 6gretim teknolojileri acgisindan yeterli olmali ve
gerekli arac-gereglerin  saglanmiG olmalidir (Day, 1999). Ogretmenlerin
gorii(ferinin egitim uygulamalarini direkt etkileyen bir etken oldugu gz oniinde
bulunduruldugunda, farkli yerlerde, farkli koGullada ¢aliGanogretmenlerin farkli
goriiCfere sahip olmasi kaginilmaz bir gergektir (Day, 1999; Fullan 1997; Nias,
1989).

GeliGtitlen parogramlar, dort temel ve birbiriyle etkileGm halinde olan boyuta
sahiptir. Bunlar, hedefler, icerik, 6grenme-6gretme siireci ve degerlendirmedir
(Demirel, 2000). Milli Egitim Bakanlig1 tarafindan 2004 yilinda pilot uygulamast
baGinan yeni ilkdgretim programlarinda hedefler sézciigli yerine kazanimlar

sozciigi kullamlmiGtr. Fen-teknoloji-toplum-¢evre (FTTC), bilimsel siireg
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becerileri, tutum ve degerler, dort temel 6grenme alaniyla iliGkiéndirilmiGir. Dort
temel 0grenme alani ise, “Canlilar ve Hayat”, “Madde ve DegiGm”, “Fiziksel
Olaylar” ve “Diinya ve Evren” olarak belirlenmiGir (MEB, 2005). 2000 yilinda
uygulamaya konulan Fen Bilgisi Ogretim Programiyla karGidGtnldiginda {inite
sayis1 ve igerik degiGmiGir. OluGtrmaci yaklaGm temel yaklaGim olarak
belirlenmiG, bireysel farkliliklara 6nem verilmiGve tamamlayici degerlendirme
yontemleri vurgulanmiGtr (Bayrak & Erden, 2007; Ercan & Akbaba-Altun, 2004;
Metin & Cansiingii-Koray, 2007).

Yeni Fen ve Teknoloji Ogretim Programinin pilot uygulamalarinda birgok ¢aliGna
gercekleGtiilmiGir. Akpinar, Unal ve Ergin (2005) tarafindan yapilan bir
caliGnada, farkli alanlardan mezun olan fen ve teknoloji 6gretmenlerinin fen ve
teknoloji dersine yonelik goriiCferini araGtirlmiGtr. Ortadgretim fen ve matematik
Ogretimi boliimiinden mezun olup fen ve teknoloji 6gretmeni olarak atanan
ogretmenlerin, temel fen kavramlarimi ilkogretim diizeyinde anlatmanin zor
oldugunu vurgulamiGladir. Hizmet-oncesi donemde aldiklar1  derslerin
iceriklerinin farkli olmasi ve ilkogretim kademesindeki Ogrencilerin biliGsel
seviyelerinin farkli olmasinin zorluk yaGamalarindaki temel etkenler oldugu
belirtilmiGir. Ayn1 ¢aliGnada, mezuniyet alanlarinin, Ogrenme Ogretme
stirecindeki etkileri de araGtirlmiG,egitim fakiiltesi biyoloji 6gretmenligi boliimii
mezunu ve fen edebiyat biyoloji boliimii mezunu fen ve teknoloji 6gretmenlerinin
biyoloji konularin1 ogretirken daha istekli olduklar1 fakat kimya ve fizik
konularinda zorluk cektiklerini ortaya konulmuGtur (Akpmar, Unal, & Ergin,
2005). Tirkiye’nin bir gercegi olan birleGirilmiGsiniflarda da 6gretmenler ¢e(itli
zorluklarla karGilaGaktadir (Akpinar, Turan, & Gozler, 2006; Dalka, 2006,
Taneri, 2004). Dursun’un (2006) 33 birleGirilmiGsinif 6gretmeninin katilimiyla
gercekleGtigi araGtirnanin  sonucu, yeni ilkdgretim programlarinin gerektirdigi
uygulamalar1 yapmanin zorlugunu ortaya koymuGtur Mezuniyet alani gibi
cinsiyet veya ogretmenlik deneyimi gibi 6zelliklerin 6gretmenlerin goriiGGlerinde
istatistiksel olarak anlamli bir etkisi olup olmadig1 sinirli sayida araGtrmada

incelenmiG vedrneklem farkliliklaindan dolay: farkli sonuglara ulaGlmiGtr.
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Calismanin Amaci

CaliGmanin amaci, smif 6gretmenleri ve fen ve teknoloji 6gretmenlerinin fen ve
teknoloji 6gretim programina yonelik gorii(lerini belirlemektir. Kazanim, igerik,
O0grenme-ogretme silireci ve degerlendirme boyutlarina yonelik 6gretmen
gorii(Jerini belirlemek, programin olumlu yonlerini ve sinirhiliklarini ortaya
koymaktir. Ug araGtirna sorusu ve bunlarin alt sorulari, bu ¢aliGnanin Geklini

belirlemiGir:

1. Ogretmenlerin fen ve teknoloji 6gretim programia yonelik goriiGeri nelerdir?

1.1 Ogretmenlerin Fen ve Teknoloji Ogretim Programi kazanim-igerik
boyutuna iliGGkin goii(Jeri nelerdir?

1.2 Ogretmenlerin Fen ve Teknoloji Ogretim Programi 6grenme-dgretme
stireci boyutuna iliCkin goriiGGleri neledir?

1.3 Ogretmenlerin Fen ve Teknoloji Ogretim Programi 6lge-degerlendirme
boyutuna iliGGkin goii(Jeri nelerdir?

1.4 Fen ve Teknoloji Ogretim Programinin hangi yonlerinin geliGtirineye

ithtiyact vardir?

2. Farkli demografik ozelliklere sahip dgretmenlerin Fen ve Teknoloji Ogretim
Programina yonelik goriiGleriarasinda istatistiksel olarak anlamli bir farklilik var
midir?

2.1 Gkodgretim boliimii fen bilgisi 6gretmenligi, ilkdgretim boliimii siif
ogretmenligi, Fen-Edebiyat Fakiiltesi ve diger alanlardan mezun 6gretmenlerin
Fen ve Teknoloj Ogretim Programma yonelik goriiQeri arasinda istatistiksel
olarak anlamli bir farklilik var midir?

2.2 Erkek ve kadin 6gretmelerin Fen ve Teknoloj Ogretim Programina
yonelik goriiGGlei arasinda istatiksel olarak anlamli bir farklilik var midir?

2.3 Ogretim kariyerinn farkli basamaklainda olan dgretmenlerin Fen ve
Teknoloj Ogretim Programina yonelik goriiGleri arasinda istatistiksel olarak
anlamli bir farklilik var midir?
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3. Smif 6gretmenleri ve fen ve teknoloji gretmenlerinin Fen ve Teknoloj Ogretim
Programina yonelik goriiGleriarasinda istatiksel olarak anlamli bir farklilik var

midir?

Calismanin Onemi

KiireselleGne, fen ve teknolojideki ilerlemeler, TIMMS ve PISA gibi uluslararasi
sinavlarda Tiirkiye’nin siralamada geri planlarda kalmasi programlarda degiGimi
zorunlu kilmiGtr. Bu etkilerin bir sonucu olarak, 2004 yilinda yeni ilkdgretim
programi hazirlanmiGtr (MEB, 2006). Yeni Ogretim programinin baGaiyla
uygulanabilmesi i¢in, Oncelikle Ogretmenlerin yeni rolleri ve sorumluluklari
hakkinda bilgi sahibi olmas1 gerekmektedir (Ornstein & Hunkins, 1998). Bu bilgi
edinme siireci ve program uygulamalarinin ba(famasiyla, 6gretmenlerin goriiGleri
oluGeak ve bu gorii(fer sinif i¢i uygulamalar1 dogrudan etkileyecektir (Ornstein &
Hunkins, 1998). Fullan (1982) aynmi 6nemli noktaya dikkat cekmiG ve etkili
egitim-6gretim uygulamalari i¢in oncelikle yeni programin 6gretmenler tarafindan

kabul edilip benimsenmesinin énemini vurgulamiGtr.

Bu ¢aliGnanin amaci siif 6gretmenleri ve fen ve teknoloji 6gretmenlerinin fen ve
teknoloji 6gretim programina yonelik gorii(Jerini araGtirnaktir. CaliGnanin 6nemi
ve alana katkisi farkli yonleriyle tartiGilabilir.Oncelikle, dgretmenlerden yeni bir
yaklaGmin smiflarda uygulanmasi beklenmektedir ve bu yaklaGim 6gretim
programlamin biitiin boyutlarini, 6zellikle de Ogrenme-6gretme siireci ve
degerlendirme boyutlarin1 etkilemektedir. Bu wulusal c¢aliGnanin, programin
uygulayicilart olan dgretmenlerin programa dair gorii(Jerini, programin olumlu
yanlarint ve smurliliklarimi ortaya koyacaktir. Ulusal bir caliGna olmasi, genel
tablonun ortaya konmasini saglayacaktir. Yeni programda kazanimlar ve alt
alanlar geli(lirilmiG,tamamlayici degerlendirme yontemlerine geniGyer verilmiG,
ornek formlar agiklamalara sunulmuGtur Bu c¢aliGna, 6gretmenlerin programin
kazanim, igerik, 6grenme-6gretme siireci ve degerlendirme boyutlarina iliGkn

gorii(ferini ortaya koyacaktir.
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Fen ve Teknoloji Ogretim Programi analizi (Bozyillmaz & Bagci-Kilig, 2005;
Erdogan, 2007; Temli, 2009); degerlendirmesi (Bayrak & Erden, 2007; Kutlu,
2005; gahin, 2008), geliGirilme siireci (Calik, Ayas, & Coll, 2008) ile ilgili
caliGnalar yapilmiGtr. Ancak alanyazinda farkli sosyo-ekonomik diizeylerde
bulunan illerde gorev yapan 6gretmenlerin goriiGleribir biitiin olarak alinmamiG
bir Gehr ya da bir okulda caliGan Ogretmenlerin katilimiyla caliGnalar
gercekleGtitlmiGir. Ornegin, simf 6gretmenlerinin fen ve teknoloji programina
yonelik goriiGlerinibelirlemeyi amaclayan bir caliGnaya bir il merkezinde ¢aliGa
toplam 19 ogretmen katilmiGtr (Ercan & Akbaba-Altun, 2005). BaGka bir
caliGnada yine belirlenmiG bir Gehrde bulunan 10 okulda goérevli 100 siif
ogretmenin katilimiyla gercekleGtrilmiGir. Alanyazina katki saglayan birgok
caliGnanin pilot uygulama sirasinda yapildig1 dikkat ¢ceken bir 6zelliktir. Ornstein
ve Hunkins’in de (1998) belirttigi gibi yeni bir programin bir anda biitiin
Ogretmenler tarafindan uygulamaya konulabilmesi —miimkiin  degildir.
Ogretmenlerin yeniliklere uyum saglamasi zaman gerektirir. Yeni programin
gereklerini benimsenip aliGildkca, hedefler daha kolay gercekleGirilebilecektir
(Ornstein & Hunkins, 1998).

Bu ¢aliGnanin amaci farkli koGullarda, farkli sosyo-ekonomik diizeydeki illerde
caliGan 6gretmenlerin ortak goriiGlerini yansitabilmektir. Bir baGka deyi(le,
Tiirkiye’nin farkli Gehrlerinde ¢aliGGan, farkli egitim ve gelir seviyesine sahip
velilerin ¢ocuklarina egitim veren, eGi olmayan koGularda, farkli imkanlara sahip
okullarda gorev yapan 6gretmenlerin gorii(ferini almak bu ¢aliGnanin amacidir.
Bundan dolay1, bu ¢aliGnanin sonuglar1 Fen ve Teknoloji Ogretim Programini
uygulayam biitiin uygulayicilarin yani 6gretmenlerin goriiClerini yansitabilecektir.
Farkli sosyo-ekonomik diizeydeki illerde gorev yapan dgretmenlerin gorii(lerinin
bir biitiin olarak yansitildig1 ¢caliGnalar olduk¢a sinirlidir. Bagimsiz degiGkenlerin,
ornegin O6gretmenlik deneyimi, mezun olunan alanin 6gretmen gorii(Jerine etkisi
sinirlt  sayida ¢aliGnada araGtirilmGtr. En  6nemli noktalardan biri ise

ogretmenlerin Fen ve Teknoloji Ogretim Programint 5 yildir uyguluyor

olmalaridir. Boylece, gorii(eri artik ¢cok daha somut ve eleGtirilei ¢ok daha acik
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olabilmektedir. Bu c¢aliGnanin bulgularinin gelecekteki program geliGtirne

caliGnalarina katki saglayacagi, daha giiclii bir altyap1 saglayacagi umulmaktadir.

Ogretim Programlarinin Degisimi ve Ogretmen

Ogretmenler programin uygulayicilari olarak, egitim reformlarinda énemli bir rol
oynarlar (Duffee & Aikenhead, 1992) ve performanslart programin baGaisini
dogrudan etkiler (van Driel, Beijaard, & Verloop, 2001). Ogretmenlerin rolleri ve
programin baGaisi arasinda ¢ok yakin bir iliGk mevcuttur (Scott, 1994). Scott
(1994) egitimde degiGGmi kontrol eden, uygulayan ve gercek sinif ortamina bu
degiGimi yansitmanin derecesini belirleyen insanlar olarak o6gretmenlerin
goriiferinin ve uygulamadaki anahtar rollerinin énemini dikkat ¢eker. Program
geliGtrme takimlarinin geliGtrme siirecinde 6gretmenlerin tasarlanan degiGikleri
ne Olgiide gercekleGtirebiecekleri, 6gretmenlik deneyimlerinin buna ne derece izin
verecegini tartiGnalar1 gerekmektedir (Scott, 1994). Kuramsal altyapinin yaninda,
planlanan degiGkliklerin ne derece uygulamaya konulabilecegi tartiGlmalidir
(Ponder & Doyle, 1977). Ogretmenlerin gegmiGdeneyimi ve okullarin imkanlari
mutlaka gz oniinde bulundurulmalidir (Clarke, Clarke & Sullivan, 1996).

Ogretmenler yeni bir program uygulanmaya konduktan sonra, eski Ogretim
aliGkanlklarin terk edilmesi, yeni uygulamalarin prati§inin yapilmast ve
aciklanmasi gibi konularda yardima ihtiya¢ duyabilirler. Bunun i¢in hizmet-i¢i ve
hizmet Oncesi egitimin programlarin 6gretmenlerden beklentileriyle tutarli olmasi
ve Ogretmenlerin siirekli destek alabilecekleri uzmanlarin olmasi gerekmektedir
(Scott, 1994). Diger Ogretmenlerle program hakkinda bilgi ali(yeriGinde
bulunmak, fikirler {izerine tartiGmak ve gerekli gereclerin hazirlanmasinda
iGbiligine gitmek baGaili bir uygulama i¢in gereklidir. MeslektaGlarinn yani sira
okul yonetiminin de degiGimsiirecinde destek olma gorevini yerine getirmesi
beklenmektedir. Yeni bir programim uygulamaya konulmasiyla birlikte,
Ogretmenlerin programin gerekleri hakkinda deneyim ve bilgi sahibi oldugu

varsayimiyla hareket edilir, ancak bu degiGm siirecinin sorumlulugu tamamen
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O0gretmene birakilir ve ogretmen kendini yalnmiz hisseder (Gallagher & Tobin,
1987). Ogretmenlerin algilar1 ve goriiGlerinide olumsuz etkiyebilecek bu durum

dogrudan programin baGarsini da etkileyebilecektir (Motshekga, 2009).

Egitim programlartyla ilgili bir degiGGme gidilmeden Once, bir smifta neler
yapildigi, sorunlar ve etkili 6grenmeyi engelleyen ya da destekleyen etkenler
mutlaka araGtrilmalidir (Strage & Bol, 1996a). Programda yer alan uygulamalar
ile smifta uygulanan program arasindaki farklar ongoriilebilir ve bu konudaki
caliGnalar degiGimn uygulanmaya baGdmasindan sonra da devam edebilir. Bu
hem eski 6gretim aliGkaliklarinin birakilmasia yardimci olacak, hem de yeni

programin ilkelerinin benimsenmesine yardime1 olacaktir (Strage & Bol, 1996a).

Yeni Fen ve Teknoloji Ogretim Programlarinin Temel Ozellikleri

Fen ve Teknoloji Ogretim Programinin igerigi 2 temel béliimde sunulmuGtur.Glk
bolim Fen ve Teknoloji Dersi Ogretim Programinin temelleri olarak
isimlendirilmiG,ikinci boliim ise Fen ve Teknoloji Dersi 6grenme alan1 ve tiniteler
olarak isimlendirilmiGir (TTKB, 2004). Bu temel yap1, 4 smiftan 8. sinifa kadar
tim smiflar i¢in ortak bir yapidir. Birinci boliim, programa giri(, programin
vizyonu, temel yaklaGim, temel yapisi, Ogrenme-0gretme siireci, Olgme ve
degerlendirme, tiim 6grencilerin ihtiyacim1 dikkate alma, programin organizasyon
yapist ve uygulayicilarina &neriler baGiklar altinda sunulmuGtur Gkici bdliim
ise, 0grenme alan1 ve kazanimlarla ilgili esaslar, {inite organizayonu ile ilgili
esaslar, iinite organizasyonu, kazanimlar ile eGéGa ara disiplin alan kazanimlari
tablosu, kazanimlar ile eGl€yenAtatiirkgiiliikle ilgili konular tablosu alt baGliklarini
icermektedir. Fen ve Teknoloji Ogretm Programinin vizyonu bireysel farkliliklart
ne olursa olsun, biitiin 6grencilerin fen okuryazari olarak yetiGirilmesidir (MEB,
2005, p.5). Fen ve teknoloji okuryazarligi i¢in 7 boyut diiGiliniimiiGtiir: Fen
bilimleri ve teknolojinin dogasi, anahtar fen kavramlari, bilimsel siire¢ becerileri,
fen-teknoloji-toplum-gevre (FTTC) iliGkileri, bilimsel ve teknik psikomotor

beceriler, bilimin 6ziinii oluGiuran degerler ve fene iliGkintutum ve degerler (TD).
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2 (13

Dort temel 0grenme alami “canlilar ve hayat”, “madde ve degiGm”, “fiziksel
olaylar” ve “diinya ve evren” olarak belirlenmiGtir Uniteler bu belirtilen 6grenme
alanlarindan secilmiGir. Fen-teknoloji-toplum-g¢evre (FTTC), bilimsel siireg
becerileri, tutum ve degerler 6grenme alanlarina iliGkinkazanimlar, diger dort
temel  O6grenme alanindan secgilen {nitelerdeki kazanim ve etkinliklerle
harmanlanmiGtir.Bu nedenle bu ii¢ 6grenme alaniyla ilgili ayr1 iinite s6z konusu

degildir.

Programin en temel Ozelliklerinden biri de radikal yapilandirmacilik
(oluGturnacilik) yaklaGimnin temel olarak benimsenmiG olmasidir. Bilginin
subjektif boyutunu vurgulayan bu yaklaGim programin igerigi ve stratejileri
belirlenirken temel alinmuGtr. Olgme degerlendirme boyutunda da radikal

yapilandirmaci yaklaGimn gerekleri 6lgme metotlarina Géil vermiGr.

Ornstein and Hunkins (1998) hedefleri, son nokta ve beklenen sonug gostergesi
olarak tanimlar. Popham (1993) hedefler ve baGai arasindaki iliGknin 6nemini
vurgular. Ciinkii hedeflerin belirlenmesi kadar ulaGilipulaGlmamasi, bir baGka

deyiGle baiilip baGailamamasi 6nem taGmaktadir.

GiriGG boliimiinde de belirtildigi gibi, fen ve teknoloji O0gretim programinda
hedefler ya da hedef davraniGlarsézciigli yerine kazanimlar sozciigi kullanilmi(G
bu degi(ikligin nedeni de programim temel yaklaGmma atifta bulunarak

aciklanmiGtr (Temli, 2009).

Gerik, dort temel dgrenme alanma bagl olarak belirlenmiGtir Dérdiincii, beGnci
ve yedinci smifta dort farkli 6grenme alanindan 7 {inite igerik olarak
belirlenmiGir. Altinci ve sekizinci smnifta ise 8 iinite belirlenmiGir. Unitelerin

dagilim1 aCagidaki tabloda sunulmuGur (Tablo 1).
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Tablo 1

Ogrenme alanlari ve iiniteler

Ogrenme 4. Suuf 5.8mf 6.Smif 7.Smf 8.Smf
Alanlar tiniteleri tiniteleri tiniteleri tiniteleri tiniteleri
Viicumuz Viicumuz Canlilarda Viicumuzda Hiicre
Bilmecesini Bilmecesini Ureme, Biiyiime él] sltlen;llzer Béliinmesi ve
Cozelim Cozelim ve GeliGne Kalitim
Canlilar
ve Hayat Canlilar Canlilar
Diinyasini Diinyasini Viicudumuzda Gman ve Cevr Canlilar ve
Gezelim, Gezelim, Sistemler VeI Enerji GliGketi
Taniyalim Taniyalim
Maddevi Maddenin Maddenin Maddenin Maddenin
Tan1 al?m DegiGii ve Tanecikli Yapist Yapisi ve Yapisi ve
Madde ve Y Taninmasi P Ozellikleri Ozellikleri
DegiGm
Maddenin
Madde ve Ist Halleri ve Is1
Fiziksel Kuvvet ve Kuvvet ve Kuvvet ve Kuvvet ve Kuvvet ve
Olaylar Hareket Hareket Hareket Hareket Hareket
IGik veSes YaGammizdaki ~ YaGammizdaki  YaGammizdaki  YaGammizdaki
Elektrik Elektrik Elektrik Elektrik
YaGammizdaki
Elektrik IG1k veSes IG1k veSes 1Gik Ses
Diinya ve Gezegenemiz Diinya, GiineG Yer Kabugu C:eugigiSa{[]er:l Dogal Siirecl
Evren Diinya ve Ay nelerden oluGar? v - rray ogal suregier

Bilmecesi

Kiiciikmert-Ertekin (2010) Gsanbul’da gorev yapan 304 dgretmenin katilimiyla

yaptig1 bir araGtirnada sinif 6gretmenleri ve fen ve teknoloji 6gretmenlerinin fen

ve teknoloji programinit uygularken nelere ihtiyac duyduklarimi araGtrmiGtr.

Sonuglar, 6zellikle Fiziksel Olaylar 6grenme alaninda 6gretmenlerin rehberlige

ihtiya¢g duydugunu gostermiGir. Fizik konularinda, atomun yapis1 ve elektronlarin

dagilimi, genetik, hiicre ve laboratuvar etkinlikleri konularinda 6gretmenler egitim

ithtiyaglarini vurgulamiGladir.
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Ogrenme-Ogretme Siireci

Ogrenme-6gretme  siirecinde, eski oOgretim aliGkanlklarinin terk edilerek,
oluGtirmaci yaklaGmin benimsenmesi biiyiik dnem taGmaktadir. Ogretmenlerin,
yeni programin gereklerini uygulayarak benimsemesine gereken dnem verilmeli,
hizmet-i¢i ve hizmet 6ncesi egitimlerle desteklenmelidir (Kwakman, 2003; Davis,
2002). Bu yolla, zihinlerine takilan sorulara yamit, kaGidGtklar1 problemlere
¢Ozlim bulabileceklerdir (Davis, 2002).

Unayagyol (2010) kendisinin geli(irdigi bir 6lgek ile sinif 6gretmenleri ve fen ve
teknoloji  Ogretmenlerinin 68renci merkezli 6grenme siirecinde karGlaGtikkar
problemleri araGtirmGtr. Yozgat ilinde yapilan ¢aliGnaya 255 smif 6gretmeni ve
70 fen ve teknoloji dgretmeni katilmiGtr. Ozellikle kalabalik siniflarin programda
onerilen 6lgme degerlendirme yontemlerinin uygulanmasi i¢in biiyiik bir engel
olarak goriildiigli, 6gretmenlerin ¢oklu zeka kurami, beyin firtinas1 ve 1Gbirlikli

O0grenme yontemlerini kullanmaya egilimli olduklar1 belirlenmiGir.

Bazi c¢aliGnalar, oluGtirmact yaklaGimin yeterince dogru uygulanmadigini ve
Ogretmenlerin zihninde hala soru iGaeti bulundugunu gostermektedir (Akar, 2003;
Gomleksiz & Dilci, 2007; Williams, 2008). OluGtirmact yaklaGmin gereklerinin
uygulanmas1 i¢in Ogretmenlerin egitime ihtiya¢ duyduklar1 saptanmiG (Akar,
2003), ogretmen egitiminde sonu¢ odakli degerlendirmeler yerine siirecin
vurgulanmasina yonelik daha fazla uygulama yapilmasi gerektigi ortaya

konulmuGtur(Altun & Biiyiikduman, 2007)

Ol¢me-Degerlendirme

Siire¢ degerlendirmesi yeni programin onemli gereklerinden biridir (Altun &
Biiyiikduman, 2007). Ogrencilerin birbirleriyle ve 6gretmenle etkileGmi, arag-
gere¢ kullanilmasi, 0grenme-6gretme siirecinin baGnda 6grencinin seviyesinin
belirlenmesi, Ogrencinin siire¢ icerisindeki ilerlemesini 6lgmeye yardimei

olacaktir (Graffam, 2003).
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Yeni programda tamamlayici Ol¢me-degerlendirme yontemleri OnerilmiG,
Ogrencilerin 6grenmelerinin geli(iminin bu 6nerilen metotlarla yapilmasi tavsiye
edilmiGir (MEB, 2005). Programda geleneksel 6lgme degerlendirme yontemleri,
coktan segmeli sorular, boGlk doldurma ve agik uglu sorular olarak siralanmiGtr
(MEB, 2005). Tamamlayict 6lgme-degerlendirme yontemleri arasinda 6grenci
irtin  dosyasi, kavram haritasi, yapilandirilmiGG grid, proje, performans
degerlendirme, goriiGine, s6zli sunum, 6z degerlendirme gibi metotlar agiklanmG

ve ornekler verilmiGtir (MEB, 2005).

Ogrencilerin  6grenme seviyelerini belirlemede, kazammlarm gergekleGtiilip
gercekleGtitlmedigini belirlemede, etkili geri bildirim saglamada tamamlayict
O0lcme-degerlendrime yontemleri kullamilabilir (MEB, 2005). Programda,
Ogrencilerin  ihtiyaglari1 belirlemede tamamlayict yontemlerin  etkililigi

vurgulanmiGtr.

Performans temelli 6lcme degerlendirmede, 6lgme kriterleri 6gretmen taratindan
acikca belirlenir ve bu kriterler 6grenme siirecinde uygulanir (Richards, 1995).
Performans temelli 6l¢gmenin iki 6nemli Gekl vardir; biri performans gorevi digeri
ise rubriktir (Popham, 1997). Akran degerlendirme, degerlendirme ve baGkdari
tarafindan degerlendirilme temelinde agiklamir (Cartney, 2010). Gkiénemli kriteri
ise degerlendirme kriterlerinin belirlenmesi ve doniit verme olarak belirlenmiGtr

(Black & William, 1998 akt. Kog, 2011).

Fen ve Teknoloji Ogretim Programi Uzerine Calismalar

Giiven (2008) 20 siif 6gretmeniyle goriiGne yapmiGGve fen ve teknoloji 6gretim
programiyla ilgili 4 soru yoneltmiGir. 6grenme siirecinde rehber olma roliiniin
arttigini, o6gretmenlerin siirekli 6grenen konumunda yer aldigini, velilerle etkili
iletiGm yakalamanin gerektigi,nin altin1 ¢izmiGir. Ogrencilerin 6grenme siirecine
aktif katilmi, akranlartyla iGbitigi yapmasi, bilgileri gilinlik hayattla

iliGkiéndirmesi, sunum becerilerinin kazandirilmasi yeni programin Ogrenci
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acisindan bakildiginda onemli Ozellikleridir. Zaman yetersizligi ise programin

siirlililigi olarak ifade edilmiGtr.

geker (2007) GlimiiGhaneilinde, 6.smif okutan 46 fen ve teknoloji 6gretmenin
programa yoOnelik goriiGlerini araGtrmiGtr. Ayrica okul yapismmin etkisi ve
ogretmenlerin karGilaGkiar1 problemleri net olarak ortaya koymak igin 21
Ogretmenle goriiGme yapmiGtr. Sonuglar, kazanimlarin 6grenci seviyesine uygun
oldugunu, programin gerekliklerini uygularken zorluk ¢ekmediklerini ancak bazen
eski aliGkariklarina dondiiklerini ortaya koymuGur. OluGtrmaci yaklaGinla ilgili
yetersiz kuramsal bilgiye sahip olduklarin1 belirten 6gretmenler, coklu zeka
kurami ve tamamlayici degerlendirme yontemleriyle ilgili de uygulama sorunlari

yaGaiklarini belirtmiGérdir.

Ayvaci ve Devecioglu (2009) 6gretmenlerin fen ve teknoloji 6gretim programina
yonelik goriiGlerini araGiirmak i¢in Trabzon ilinde gorev yapan 20 6gretmenle
gori(niGtir Bulgular, kazanimlarin agik ve anlaGiliroldugunu, giinliik hayatla
baglantili oldugunu ve ulaGilack noktay1 bilme agisindan 6gretmene rehberlik
ettigini ortaya koymuGur. Genel olarak program uygulanabilir, gilincel, d6grenci
merkezli ve 6grenci seviyesine uygun olarak ozetlenmiGir. Kalabalik igerik bir
engel olarak goriilmekte, bireysel farkliliklarin dikkate alinmasinda ise zorluk
yaGadig tespit edilmiGtir. Velilerin sosyo-ekonomik diizeyleri, arag-gereg

yetersizligi, kalabalik siniflar 6nemli engeller olarak belirtilmiGir.

Ciftcioglu (2009) 5. simf okutan simf dgretmenlerinin Fen ve Teknoloji Ogretim
Programina yonelik goriiGleriniaraGirmiGtr. Toplam 309 6gretmen dort boyuttan
oluGa olgek araciligiyla goriiGérini  belirtmiGir.  Sonuglar, programda
kazanimlarin, iceriginin ve degerlendirme boyutlarinin 6gretmenlerce “az etkili”
bulundugu, 6grenim durumlart olarak adlandirilan boyutun ise “orta derecede

etkili” bulundugunu ortaya koymuGtr.
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Gomleksiz ve Bulut (2006) da sinif dgretmenlerinin Fen ve Teknoloji Ogretim
Programmna yonelik goriiCJerini  araGtirmGtr. Pilot uygulama siirecinde
gercekleGtitlen caliGmaya, 8 ilden toplam 383 oOgretmen katilmiGtr.
AraGtrmacilar tarafindan geliGtrilen 6lgegin giivenirlik katsayisi .98 bulunmuGve
4 Dboyut kazanim, icerik, egitim durumlar1 ve degerlendirme olarak
isimlendirilmiGir. Ogretmenler kazanim, igerik ve degerlendirmenin gereklerini

programin dngordiigii Géilde yerine getirdiklerini belirtmiGérdir.

Aydin (2007) 4. ve 5. sinif dgretmenlerinin Fen ve Teknoloji Ogretim Programina
yonelik goriiGlerini araGtrmiGtr. Veriler Kiitahya’da gorev yapan 192 siif
O0gretmeninden toplanmiGtr. Gegerlik katsayist .95 olan oOlgek araGtrmaci
tarafindan geliGtrilmiGtir Sonuglar 6gretmenlerin Fen ve Teknolloji Ogretim
Programinin kazanim, igerik, 6grenme-6gretme siireci ve Olgme degerlendirme
boyutlarina yonelik olumlu goriGlei oldugunu gostermiGir. Katilimceilarin
“katilmiyorum”  ifadesini  iGaretledikleri maddeler arasinda “etkinlikleri
gercekleGtimek i¢in Onerilen siire yeterlidir” ve “Olgme degerlendirme icin

Onerilen siire uygundur” bulunmaktadir.

Yangm (2007) Fen ve Teknoloji Ogretim Programina yonelik &gretmen ve
ogrenci goriiGleriniaraChirmiGtr. Bu nicel ¢aliGnaya 4. ve 5. sinif okutan 75 siif
ogretmeni ve 1672 4. ve 5. smf dgrencisi katilmGtr. Ogretmen ve dgrenciler
hava kirliligi, insan sagligi, savaG silahlar1 ve niikleer teknoloji konularini en
onemli konular arasinda siralamiGladir. Arag-gere¢ yetersizligi, dgretmenlerin

kuramsal bilgi yeterligi ve siniflarin kalabalig1 eleGtrilmiGir.

Tabak (2007) okul yoneticileri, program geliGirme uzmanlari, 5. sinif 6gretmen
ve ogrencilerinin katilimiyla Fen ve Teknoloji Ogretim Programinda &nerilen
O0lcme degerlendirme yontemlerinin ve Ogrenme-Ogretme silirecinin ne derece
gercekleGtirldigini belirlemek amaciyla bir ¢aliGna yapmiGtr. Sonuglar, zaman
yetersizliginin ve arag gere¢ eksikliginin 6grenme-6gretme siirecinde sorunlar

yarattigini ortaya koymuGtur. Tamamlayict 6lgme yontemleri konusunda yeterli
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bilgiye sahip olmadigina inanan 6gretmenlerin geleneksel 6lgme degerlendirme
yontemlerini kullandig1 da ¢aliGnanin énemli bulgular1 arasindadir. Ogretmenler
ayrica oluGtrmaci yaklaGim kullanma aliGkaligi edindiklerini belirtmiGancak

sinif icinde Onerilen Geklde uygulanmadigi belirlenmiGtr.

YONTEM

Bu ¢aliGna iilke genelini kapsayan bir tarama caliGnasidir. OzelleGmGbir konu
hakkinda geniGbir populasyonun goriiferini almak i¢in tarama yontemi kullanilir
(Fraenkel & Wallen, 2003; Gay, Mills, & Airasian, 2006). Tablo.2’de sunuldugu
gibi, bu caliGna alanyazin temelli kuramsal c¢er¢evenin oluGtunlmasiyla
baGamiGtr. Cinsiyet, 6gretmenlik deneyimi, bran(G,mezuniyet alani1 gibi kategorik
degiCkenlerin belirlenmesinden sonra &rneklem se¢iminin nasil belirlenecegine
karar verilmi(lir. Daha sonra, veri toplama aracit geliGtrilmiG ve demografik
bilgiler, fen ve teknoloji dgretmenlerinin Fen ve Teknololi Ogretim Programia
yonelik goriiGlerive acik uclu sorulardan oluGanKatilimer GoriiGéri olmak tizere
iic temel boliimden oluGnasina karar verilmiGir. Olcek maddeleri oluGtwulurken
Fen ve Teknololi Ogretim Programinda yapilan ana degiGikler géz &niine
alimmiGtr. Ankara ilinde 96 devlet okulunda 290 Ogretmenin katilimiyla
gercekleGtirlen pilot ¢aliGna tamamlandiktan sonra gecerlik ve giivenirlik
caliGnalar1 yapilmiGtr. Devlet Planlama TeGklat1 (2003) verilerine dayanilarak
EARGED ten alian izin ve destek ile Tiirkiyenin 26 iline veri toplama araci
gonderilmiGir. Seckisiz belirlenen illerde bulunan 332 devlet okulundan 1328 fen
ve teknoloji programi uygulayan o0gretmene ulaGnak hedeflenmiGir. Bir baGka
deyi(le, 664 smif 6gretmeni ve 664 fen ve teknoloji Ogretmenine ulaGilmasi
planlanmiGtr. Goniilliiliik prensibine bagli olarak 601 sinif dgretmeni ve 359 fen
ve teknoloji 6gretmeni c¢aliGnaya katilmiGtr. Toplam 1167 doldurulmuG dlgek
seckisiz belirlenmiGillerin G¢e Milli Egitim Miidiirliikleri tarafindan EARGED’e
geri gonderilmiGtr. AraGtimact tarafindan alinan dlgeklerden alinan veriler SPSS
15. siirlime aktarilmiG ve istatistiksel analiz i¢in hazirlanmiGtr. Mplus 5.21

ogrenci versiyonu kullanilarak onaylayic1 faktor analizi yapilmiG, giivenirlik
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caliGnas1 yapilmiGtr. MANOVA i¢in gerekli sayiltilar kontrol edildikten sonra

MANOVA yapilmiGtr.

Tablo 2

Bdélgelere gore secilmiy iller listesi

Alt-bolgenin Adi Alt bolgedeki iller Seckisiz Glgretim Okulu

belirlenmi( iler Sayis1
Toplam Ornekleme
Say1 dahil
edilecek
okul sayis1

1. Gstabul alt-bdlgesi Gstabul Gstabul 1616 35

2. Ankara alt-bolgesi Ankara Ankara 966 21

3. Konya alt-bdlgesi Konya, Karaman Konya 951 20

4. Bursa alt-bolgesi Bursa, EskiGair, Bilecik EskiGair 237 5

5. Kocaeli alt-bolgesi Kocaeli, Diizce, Sakarya, Yalova 65 1
Bolu, Yalova

6. Gznir alt-bdlgesi Gznir Gznir 967 21

7. Aydin alt-bolgesi Aydin, Denizli, Mugla Aydin 481 10

8. Manisa alt-bolgesi Manisa, Afyon, Kiitahya, UGak 182 3
UGak

9. Tekirdag alt-bolgesi Tekirdag, Edirne, Kirklareli Edirne 153 3

10. Balikesir alt-bolgesi Balikesir, Canakkale Balikesir 538 11

11. Antalya alt-bolgesi Antalya, Isparta, Burdur Antalya 681 14

12. Adana alt-bolgesi Adana, Mersin Mersin 560 12

13. Hatay alt-bolgesi Hatay, Kahramanmara(, Kahraman- 777 16
Osmaniye maraG

14. Zonguldak alt-bolgesi  Zonguldak, Karabiik, Bartin ~ Zonguldak 307

15. Kastamonu alt-bdlgesi  Kastamonu, Cankiri, Sinop Sinop 185

16. Samsun alt-bdlgesi Samsun, Tokat, Corum, Samsun 953 20
Amasya

17. Kirikkale alt-bdlgesi Kirikkale, Aksaray, Nigde, Nigde 214 4
Nev(ehir, Kir(ghir

18. Kayseri alt-bolgesi Kayseri, Sivas, Yozgat Kayseri 558 12

19. Trabzon alt-bdlgesi Trabzon, Ordu, Giresun, Ordu 455 9
Rize, Artvin, GiimiiChane

20. Gaziantep alt-bolgesi  Gaziantep, Adiyaman, Kilis  Gaziantep 625 13

21. ganlurfa alt-bolgesi ganlurfa, Diyarbakir Diyarbakir 1127 24

22. Mardin alt-bdlgesi Mardin, Batman, @irnak, Mardin 672 14
Stirt

23. Malatya alt-bolgesi Malatya, Elazig, Bingol, Malatya 570 12
Tunceli

24. Van Alt Bolgesi Van, MuG,Bitlis, Hakkari Van 855 18

25. Erzurum alt-bolgesi Erzurum, Erzincan, Bayburt ~ Erzurum 985 21

26. Agr alt-bolgesi Agn, Kars, Igdir, Ardahan Igdir 167 3

Toplam 26l 14855 332
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Tirkiye’de bulunan biitiin 6gretmenlerin  goriiCferini  temsil edebilecek bir
ornekleme ulaGablmek icin bazi kriterler belirlenmiGir. Saglam (2009)
sosyoekonomik ve kiiltiirel 6zelliklerin program uygulamalarinda 6nemli rol
oynadigin1 belirtmiGtr. Kirsal alanda bulunan okullarda egitim 6gretim goren
ogrencilerin donemsel tarim 1Ggsi olarak ¢aliGtirlmasi (Saglam, 2009), okullarin
farkli fiziksel 6zelliklerinin ve alt yapisina sahip olmas1 (Beydogan & Can, 2010),
bazi okullarda fen bilgisi laboratuvarit bulunmazken (Ekici, 2002) baz1 okullarda

siniflar laboratuvar olarak diizenlenmiGtr (Temli, 2009).

Cali(imanin orneklemi, Devlet Planlama TeGkiatinin (DPT) 2003 yili verilerine
dayanarak GstatistikiBolge Birim Siralamasima gore belirlenmiGir. Ug diizeyde
belirtilen sosyo-ekonomik geliGmGik siralamasinda, Diizey 2 esas alinarak 26 alt
bolgeden birer il seckisiz olarak belirlenmiGir. Belirtilen illerde bulunan
ilkdgretim okullarmin sayist Milli Egitim Bakanligi, Milli Egitim Gsatistikleri
Orgiin Egitim 2008-2009 verilerinden alinmiGtr. Tiirkiye’de en az sayida devlet
ilkogretim okulu 46 okul ile Tunceli ili sahiptir. Orneklemimizde bulunan
illerdeki toplam devlet ilkdgretim okulu sayisi 46’ya boliinerek (segkisiz
belirlenen ildeki devlet okulu sayis1/46), her ilden ka¢ okulun o6rnekleme

katilacag: belirlenmiGir. Orneklem se¢imi gekil 1°de sunulmuGtur
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Populasyon

Orneklem
DPT verilerine dayanan

geliGmGik diizeyi
verilerine dayanarak 26 alt
alanlin kriter olarak
belirlenmesi

Okullarin segkisiz /

belirlenmesi ve goniilli

Bgretmenlerin katilim Her bir alt boyuttan bir ilin

seckisiz belirlenmesi

Seckisiz belirlenmiG ilerdeki

toplam devlet okulu sayisinin
Tiirkiye’de en az sayida sahip /
olan Tunceli’deki okul sayisina |

(46) boliinmesi

gekil 1 Orneklem Se¢imi

Toplam 1328 6gretmenden veri toplamak icin 6lgek okullara gonderilmi(G,1167’si
doldurulak gonderilmiGir. Bir baGkadeyiGle geri doniiG oran1 %87.8°dir. Bazi
Olcekler uygun Gekide doldurulmadigr i¢in veri setine alinmamiG,toplam 960
Olcekten alinan veriler analize tabii tutulmuGtur Tablo 4’te de belirtildigi gibi 504
(%52.5) kadin ve 454 (%47.3) erkek o&gretmen caliGnaya katilmiGtr.
Ogretmenlerin deneyimlerini kategorik degiCken olarak belirlemek i¢in Huberman
(1989)’m Ogretmen Meslek Déngiisii kuramsal temel olarak belirlenmiGir. Bu
modele gore 6gretmenlik yaGan boyu siirecek bir siirectir ve birbirini takip eden
bircok aGGanadan oluGu. Meslege giri(G(Career Entry Stage) ilk aGanadir ve 0-3 yil
deneyimli 6gretmenleri kapsar. Bu ¢aliGnanin katilimcilar: arasinda 177 (%18.4)
ogretmen ilk aGamadadir. Gkincibasamak, 6gretmenlik deneyimi 4 ile 6 yil
arasinda olan ogretmeleri kapsayan Dengeleme AGanasidir (Stabilization stage).
ve bu basamakta bulunan 146 (%15.2) 6gretmen ¢aliGnaya katilmiGtr. Deneyleme
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veya CeGittme aGanasi (Experimentation or Diversification) Ogretmenlik
deneyiminin 7 ile 18. yillarin1 kapsar ve 434 (%45.2) katilimc1 bu basamakta yer
almaktadir. Dinginlik Safhasi (Serenity phase) 6gretmenlik mesleginin 19. yilinda
baGar ve 30. yilinda sona erer. Katilimeilarin 160’1 (%16.7) bu basamaktadir ve
bu basamagi son aGana olan Geri Cekilme AGanasi (Disengagement Stage) takip

eder. Toplam 34 katilime1 (%3.5) bu basamaktadir.

Veri Toplama Aracinda, demografik bilgilerin yani sira katilimecilara okullarinda
kullanilabilir durumda fen laboratuvari var m1 sorusu da yoneltilmiGir. Toplam
687 (%71.6) oOgretmen okullarinda kullanilabilir durumda fen laboratuvari
oldugunu belirtirken, 264 6gretmen (%27.5) bulunmadigini belirtmiGir. Bir baGka
soru ise yeni program hakkinda hizmet-i¢i egitim alip alinmadigiyla ilgiliydi.
Hizmet-i¢i egitim alan katilimcilarin sayist 368 (38.3%) iken 580 (60.4%)

katilime1 hizmet-i¢i egitim almamiGtr.

Veri Toplama Araci

Veri toplama araci araGtrmaci tarafindan geliGtirilmG,pilot ¢caliGna Milli Egitim
Bakanligindan gerekli resmi izinler alinarak, Ankara ilinin 6 ilgesinde
gercekleGtirlmiGir. Pilot ¢aliGnadan sonra, gegerlik ve giivenirlik hesaplanmiGtr.
Fen ve Teknoloji Ogretim Programma Yénelik Ogretmen GoriiGéri anketi 3
boliimden oluGnaktadir. AGagidaher bolimde yer alan maddelerin kisa bir 6zeti

verilmektedir.

Veri toplama araci geliGtime siireci 5 temel adimda gergekleGtitlmiGir. Gk
adimda kuramsal ¢ergeve belirlenmiG, alanyazin taramasi yapilmuGtr. Gknci
adimda, araGtrmanin baGhdigi yil yut capinda uygulanan 6. Smif Fen ve
Teknoloji Ogretim Programinin Posner’in (1995) program analiz sorulariyla
analiz edilmiGir. 3. adimda maddeler oluGturulnuGtur Dordiincii basamakta
uzman goriGi alinmiG;beGnei adimda pilot verileri toplanmiG,analiz edilmiGve
Olcege son (gkli verilmiGir.
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Birinci Boliim: Kigsisel Bilgiler

Bu boliimdeki sorular caliGnaya katilan 6gretmenler ile ilgili kiGisel bilgileri
toplamaya yonelik 8 maddeden oluGnaktadir. Cinsiyet, mezun olunan
fakdilte/okul tiirii, 6gretmenlik deneyimi, gbrev yapilmakta olan il, branG,hizmet-
ici egitim katilimi, kullanilabilir lab durumu ve hangi smiflara fen ve teknoloji

dersi verilmekte oldugu ile ilgili maddeleri kapsamaktadir.
Ikinci Béliim: Fen ve Teknoloji Olgegi

Bu boéliimdeki maddeler 6gretmenlerin fen ve teknoloji 6gretim programiyla ilgili
goruslerini belirlemeye yoneliktir. Bu maddeler kazanim, igerik, Ogrenme-
Ogretme siireci ve degerlendirme boyutlariyla ilgili tutum ifadelerini

kapsamaktadir. Toplam madde sayis1 31°dir.

Uciincii Boliim: Ac¢ik Uclu Sorular

Ucgiincii béliim agik uglu sorulardan oluGnaktadir. CaliGnanin amacina uygun bir
Geklde, ogretmenlerimizin fen ve teknoloji Ogretim programina ydnelik
tutumlarin etkileyen temel 6zellikleri ortaya koymay1 amaglamaktadir. Toplam, 7

sorudan oluGmaktadir.

Pilot Calisma Oncesi

Yeni fen ve teknoloji programi, dncelikle amag, igerik, 6grenme 6gretme siireci ve
degerlendirme boyutlariyla incelenmiGir. Gerik diGnda boyutlar igin ortak fen ve
teknoloji programi analizi yapilmiGtr. Bu analiz kapsaminda, 6gretmenlerin yeni
program hakkindaki diiGiincderini 6grenmek i¢in, goriiine sorulari hazirlanmiG,
sorular hakkinda egitim programlar1 ve 6gretim anabilim dalindan bir uzmandan
gorliiGalinmiG ve dort fen ve teknoloji 6gretmenine gonderilmiG, pilot ¢aliGna
oncesi fikirleri alinmiGtr. Farkli egitim kuruluGéar1 tarafindan yayimlanan
araGtirna ve tartiGna yazilari, konferans bildiri metinleri ve yeni o6gretim

programlarina yonelik makaleler taranmiGtr.
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Uzman Goriisiiniin Alinmasi

Gerekli alanyazin taramasi ulusal ve uluslararasi yaymlar kapsayacak Gekide
geniQetildikten sonra, pilot ¢aliGna siirecine baGhnmGtr. Gk aGanada uzman
gorliGi alinmiGtr. Egitim programlart ve &gretim anabilim dalinda gorev
yapmakta olan 5 6gretim iiyesi ve 1 6gretim gorevlisinden, psikolojik daniGnanlik
ve rehberlik anabilim dalinda gorevli 2 6gretim gorevlisi 6lgegi icerik bakimindan
incelemiGve ilkdgretim boliimii fen bilgisi 6gretmenligi alanindan tutum ¢aliGGan2
Ogretim gorevlisi yine kapsam gegerligi, goriiniiGgegerligi ve tutum ifadelerinin
anlaGuilablirligi ile ilgili doniit vermiGtr. Belirtilen alanlarda uzman 10 uzmandan
goriGalinmiGtr. Bu doniitler dogrultusunda olumsuz ifadeler olumluya ¢evrilmiG,
genel ve Oznel ifadeler bir biitliinlik saglayacak Gekilde genel ifadeler olarak
diizeltilmiGir (6rn. Fen ve Teknoloji Ogretim Programmin igeriginin yetersiz
olduguna inanirim maddesi, fen ve teknoloji 6gretim programinin igerigi yeterlidir
olarak hem olumlu ifade kullanilmiG,hem de diger maddelerle uyum saglamayan
kiGsel olmayan ifadeler kullamlmiGtr). Olgegin geliGtirime aGanasinda, dlgek 5
boyutlu olarak geliGtiilmiGir; bu boyutlar: Kazamimlar, @erik, Ogrenme—Ogretme

Siireci, Degerlendirme ve Hizmet-i¢i egitimdir.

Pilot Verilerin Toplanmasi

Pilot ¢ahGnma, TUGK (2007) Mernis c¢aliGnas1 istatistiki sonuglarina
dayandirilarak, ti¢ farkli SES (Sosyo-Ekonomik Statii) seviyesine ayrilarak
sunulan veriler yardimiyla Ankara ilinde gercekletirilmiGir. Faktor analizi i¢in
uygun Orneklem biliytlikliigiiniin hesaplanmasinda, Hair ve arkadaGlar1 (2006)
tarafindan Olgiit aliman kabul edilen, madde x 10 kiGiesas alinmiGtr. (N/p> 10).
Tabachnick and Fidell (2001) 5 katinin uygun goriildiigiinii belirtmiGir.

Pilot caliGmaigin Ankara ili i¢inde, li¢ farkli geliGmGik diizeyinden 32’ser,

toplam 96 okuldan veri toplannG, boylece yukarida belirtilen oranlarda

katilimciya ulaGilnaya caliGilmGtr. Pilot ¢aliGnaya, 201 (%69.3) kadin ve 89
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(%30.7) erkek olmak tizere toplam 280 fen ve teknoloji 6gretmeni goniilliiliik

esasina gore katilmiGardir.

Pilot Calisma Verilerinin Analizi

Faktér analizi uygulamasindan Once, gerekli sayiltilarin saglandigi ortaya
konmuGtur Her degiCkenin normalitesi, aykiri deger ve eksik maddeler kontrol
edilmiG,soru sayisinin %10’undan fazla soruya yanit verilmediyse (Tabachnick &

Fidell, 2001), eksik yanitlanan anketler analize dahil edilmemiGir.

AraGtrmada ankette yer alan her bir maddeden elde edilen yanitlar ortak faktor
analizi ve oblimin doniiGtiifilmiiGfaktor ¢oziimlemesi kullanilarak incelenmiGir.
Ozdeger grafigi sonucuna ve oOlgegin kuramsal yapisina bakilarak 3 faktorlii
yapiya karar verilmiGir. Oz deger 1 kriterine bakildiginda, 3 faktorlii yapinm
varyansin %44’linli a¢ikladig1 gorilmiiGtiir Ortaya ¢ikan 3 boyut: kazanimlar ve
icerik, 6grenme-0gretme siireci ve degerlendirme olarak adlandirilmiGtr. Boylece,
bulundugu faktoére .30’un iistiinde yiiklenen maddeler, diger faktorlere yiiklenen
degerleri de kontrol edilerek (diger faktorler yiikii en az .10 fark olacak Gekildg
pilot ¢aliGmasonrast 31 maddelik “Fen ve Teknoloji Ogretmenlerinin Fen ve
Teknoloji Ogretim Programina Yénelik GoriiQeri” dlgegi oluGtunlmuGtur. Olgek
maddelerinin faktor yiikleri Tablo 3’de sunulmuGur.

Tablo 3’de goriildiigi gibi, kazanim ve igerik olarak adlandirilan birinci faktor 16,
Ogrenme dgretme siireci olarak adlandirilan ikinci faktdr 9, degerlendirme olarak
adlandirilan 3. faktor 5 maddeden oluGnaktadir. Cronbach alpha katsayilar1 birinci
faktor icin .89, ikinci faktor icin .73 ve ti¢iincii faktor i¢in .67 bulunmuGtur
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Tablo 3
Olcek Maddelerinin Faktor Yiikleri

Madde Faktor Yiikleri
Faktor 1 Faktor 2 Faktor3
Madde13(Kazanim ve (gerik) 75
Maddel(Kazanim ve (gerik) 73
Madde5(Kazanim ve (gerik) 72
Madde18 (Kazanim ve (gerik) 1
Maddel5 (Kazanim ve (gerik) .68
Madde26(Kazanim ve (gerik) 67
Madde2 (Kazanim ve (gerik) .66
Madde24 (Kazanim ve (gerik) .66
Madde16 (Kazanim ve (gerik) .66
Madde27 (Kazanim ve (gerik) 65
Maddel4 (Kazanim ve (gerik) .56
Madde25 (Kazanim ve (gerik) 53
Madde8 (Kazanim ve (gerik) 42
Madde4 (Kazanim ve (gerik) 41
Madde3 (Kazanim ve (gerik) 36
Madde17 (Kazanim ve (gerik) 34
Madde20 (Ogrenme-Ogretme Siireci) .68
Madde19 (Ogrenme-Ogretme Siireci) .65
Madde7 (Ogrenme-Ogretme Siireci) .52
Madde30 (Ogrenme-Ogretme Siireci) Sl
Madde28 (Ogrenme-Ogretme Siireci) 48
Madde31 (Ogrenme-Ogretme Siireci) 46
Madde6 (Ogrenme-Ogretme Siireci) 46
Madde12 (Ogrenme-Ogretme Siireci) 37
Madde9 (Ogrenme-Ogretme Siireci) 35
Madde22(Degerlendirme) .85
Maddel1(Degerlendirme) .63
Madde21(Degerlendirme) .62
Madde29(Degerlendirme) 33
Maddel0(Degerlendirme) 32

Maddelerin Parsellenmesi ve Onaylayici1 Faktor Analizi

Ana c¢aliGnanin verileri toplandiktan sonra homojen parseller oluGarmak igin

maddelerin dagilimlarina gore parseller oluGtrulmuGtur(Bandalos, 2008). Tiim
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alt boyuttaki maddeler en az iki parsele ayrilmiGtir Maddelerin parsellenmesinden
sonra, onaylayict faktor analizi 3 boyutlu 6lcek i¢in ¢aliGtmlmiGtr. Bu boyutlar
(faktorler) kazanim-igerik, Ogrenme-6gretme siireci ve degerlendirmedir.
Onaylayici faktor analizi icin Mplus 68renci versiyonu 5.21 kullanilmiGtr. SPSS

versiyonu 15.0 Cronbach alpha degerinin belirlenmesinde kullanilmiGtr.

Analiz sonucu 17 serbestlik derecesiyle model kikare degeri ¥*=97.14
bulunmuGtur (p<.05). Uyum endeksleri (CFI, RMSEA, SRMR) de kabul edilen
degerlerde ¢cikmiGtr. Bu degerler CFI= .98, SRMR= .03 ve RMSEA= .07 istatistik

uzmanlari tarafindan kabul edilen degerler araliginda bulunmuGtur

: 2%
KG <— CACI

Kazanim-
Gerik

: 21*
KQ l¢— Cac2

*
KG 2%,

0081 e e

Ogrenme-
Ogretme
Siireci

OOS 2 <ﬂ*- €im

00S 3 |{e5eu

DI |e®es

Degerlendirme

*
D2 A Cr2

Figure 2 Standardize edilmiG degrler, *p<.05

185



Giivenirlik degerleri kontrol edildiginde, Kazanim-Gerik boyutu igin giivenirlik
(o) .89, II. boyut igin (Ogrenme-Ogretme Siireci) .73 ve III. boyut icin (o)
(Degerlendirme) .67 bulunmuGtur Faktorler arast korelasyona bakildiginda
Kazanim-Gerik boyutu ve Ogrenme-Ogretme Siireci boyutu (r=.13, p<.05) ve
degerlendirme boyutu (r=.30, p<.05) arasinda istatistiksel olarak anlamli ve

pozitif yonde iliCki oldugu gorilmiiCiir.

Veri Toplama Siireci

Oncelikle, seckisiz belirlenmiGillerdeki okullarin adlar1 listelenmiG,yeni acilan
okullarin  listeye eklenmesi ve kapanan okullarin listeden silinmesi
gercekleGtitlmiGir. Gegerli bir 6rnekleme ulaGmak i¢in, il ve ilge milli egitim
mudiirliiklerinin internetteki sayfalari kontrol edilmiGir. Bu listeden okullar
seckisiz belirlendikten sonra, 6neri Milli Egitim Bakanligi Egitim ve AraGtrma
Dairesi BaCkanligina (EARGED)’e 6neri sunulmuGtur Toplam 26 ilde bulunan
332 okula gonillii 1 4.smi1f, 1 5.siif ve 2 fen ve teknoloji 6gretmeni tarafindan
doldurulmas: icin gonderilmiGir. Once ilge milli egitim miidiirliiklerine
gonderilen veri toplama araglari daha sonra 332 okulda ¢aliGa Ogretmenler
ulaGmGtr. Toplam 1328 data toplama araci ilge milli egitim miidiirliiklerine
gonderilmiG, 1167 doldurulmuG olgek geri donmiiGtiir Geri doniiG orani
%87.8’dir. Bu Olgekler arasinda, sadece 960 oOlgek veri setine kaydedilmiGir.
Gtanbul ilinden 3 okul dlgeklerin sadece bir yiiziinii kullanmiG,baz1 katilimeilar
ise tim maddelerde sadece bir katilim derecesini iGarettmiGir. Bu Olgekler

caliGna di1G1 brakilmiGtr.

BULGULAR

Oncelikle gereken sayiltilarin saglanip saglanmadigina bakilmiGtr. Bu nedenle
oncelikle kayip verilerin miktar1 ve dagilimina bakilmiGtr. Daha sonra verilerdeki
uc noktalar tespit edilerek verilerin ¢oklu normal dagilimina bakilmiGtr. Verilerin

analize uygun oldugu sonucuna varilmiGtr ve analiz siireci baGhmiGtr.
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Kazamim-Icerige Yonelik Ogretmen Goriisleri

Birinci araGtirna sorusunun ilk alt sorusu “Ogretmenlerin Fen ve Teknoloji
Ogretim Programinin kazanim-icerik boyutuna yénelik goriiGéri nelerdir?” idi.
Bu boyut 16 madde (1, 2, 3, 4, 5, 8, 13, 14, 15, 16, 17, 18, 24, 25, 26 ve 27.
madde) icermektedir (Tablo 4). Betimsel analiz sonuglari, 6gretmenlerin kazanim
ve igerige yonelik gori(erinin olumlu oldugunu gostermektedir (M=3.99,
SD=.64, n=960). “Tamamen Katiliyorum” ve “Katiliyorum” goriiGinii iGaretleya
katilimcilar ¢aliGna boyunca olumlu goriiG shibi olarak tanimlanmiGtr.

Katilimeilar “Ogretim programinda yer alan kazanmimlar acik bir bigimde ifade
edilmiGir” maddesine (27. Madde) (M=4.21, SD=.93, n=940). katildiklarin
(tamamen katiliyorum ve katiliyorum) belirtmiGeérdir (%86.8, n=814). Kesinlikle
katilmiyorum ve katilmiyorum ifadesini iGaetleyen 79 katilimci, Orneklemin
%8.4’linli  oluGtrmaktadir. Yalnizca 47 katilmer (%5) ne katiliyorum ne

katilmiyorum ifadesini iGaetlemiGérdir.

Katilimeilarin - %86.8’1 (n=828) “Fen ve teknoloji Ogretim programindaki
kazanimlar gergekleGtirilebilir niteliktedir” goriiGindedir (M=4.16, SD=.87,
n=955). Bu goriiGe katilnayan katilimeilar %6.8 (n=65)’dir. Katilimcilarin %6.5°1
ise (N=62) ne katiliyorum ne katilmiyorum Gekinde goriiGbelirtmiGerdir.

Katilimeilarin  yiiksek oranda olumlu goriG belirttikleri maddelerden biri de
l.maddedir: “Fen ve teknoloji Ogretim programindaki deneyler, kazanimlara
uygun bicimde belirlenmiGir” (M=4.08, SD=.97, n=947). Katilimcilarin %86.3’1
(n=817) olumlu goriiGbildirirken, %11.5’1 (n=109) katilmadiklarin1 belirmiGtr.
Katilimeilarin %2.2°si  (n=21) ise ne katiliyorum ne katilmiyorum derecesini

iGaetleyerek goriii belirtmiGir.
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Ogrenme-Ogretme Siireci

Birinci araGtrma sorusunun ikinci alt sorusu “Ogretmenlerin Fen ve Teknoloji
Ogretim Programi 6grenme-dgretme siireci boyutuna iliGkingériiQeri nedir?” idi.
Bu boyutta toplam 9 madde bulunmaktadir (6, 7, 9, 12, 19, 20, 28, 30 ve
31.madde). Betimsel analiz sonuglari, égretmenlerin Fen ve Teknoloji Ogretim
Programi 6grenme-6gretme siireci boyutuna iliCkin goriiGlerininolumlu oldugunu

gostermektedir (M=4.42, SD=.60, n=960).

Katilimeilara Ogrencinin derse aktif katilimi, fen bilgisi 6gretimini daha zevkli
hale getirir (7.madde) maddesine yonelik gorii(Jeri alindiginda (M=4.76, SD=.82,
n=958), sonuclar katilimcilarin % 95.1’inin (n=911) bu gorii(e katildiklarini
(tamamen katiliyorum ve katiliyorum) gostermektedir. Katilimcilarin %4.4’1
(n=42) katilmadiklarin1 belirtirken (kesinlikle katilmiyorum ve katilmiyorum) ve
%.5°1 (n=5) ne katiliyorum ne katilmiyorum Gekinde goriGbelirtmiGerdir. Agik
uclu sorularda katilimcilar, 6g8rencilerin 6grenme siirecinde aktif olmasinin

programin olumlu 6zelliklerinden biri oldugunu belirtmiGérdir (%12.4, n=95).

Ogrencinin kendi kendini degerlendirdigi yontemler 6zneldir goriiGi (9.madde) de
katilimcilara bir madde olarak sunulmuGar (M=3.91, SD=.99, n=930).
Katilimeilarin %74’ (n=692) o6grencilerin kendi kendilerini degerlendirdikleri
yontemlerin  6znel oldugu goriiGiine katilirken (tamamen katiliyorum ve
katiliyorum) %9.6’s1 (n=89) katilmadiklarini belirtmiGir. Ne katiliyorum ne
katilmiyoorum diyerek goriiGbelirten 6gretmenlerin yiizdesi toplam katilimcilarin

%16’s1n1 (N=149) oluGtirmaktadir.

Programda kazanimlarin gergekle(firilebilmesi i¢in Onerilen slire azdir (12.
madde) goriGi de Ogretmenlerin degerlendirilmesinin alinmasi veri toplama
aracinda yer alan sorulardan biridir (M=3.35, SD=1.4, n=945). Katilimcilarin
yarisindan fazlasi (%58.5, n= 553) bu goriiGekatildiklarini (tamamen katiliyorum
ve katiliyorum) belirtmiGérdir. Kazanimlarin gercekleGtirilnesi igin ayrilan

stirenin yeterli oldugunu diiGilinen 6gretmenler katilimcilarin %35’ini  (n=331)
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oluGtirmaktadir. Katilimcilarin = %6.5’1 ise (n=61) ne katiliyorum ne
katilmiyorum Gekinde goriiGbelirtmiGérdir. Ag¢ik uglu sorularda dgretmenlerin
zaman sikintis1 yaGaliklar1 a6y bir Geklde ortaya konulmuGtur Bu zaman
kisitlamast programin her boyutunu etkiledigi diiGintilmiiGve her boyut i¢in farkl

sayida katilimc1 zaman sikintisini belirtmiGérdir.
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Degerlendirme

Birinci sorunun 3. alt sorusu “Ogretmenlerin Fen ve Teknoloji Ogretim Programi
degerlendirme boyutuna iliGkin goriiferi nedir?” idi. Bu boyut 5 madde
igermektedir (10, 11, 21, 22 ve 29. madde). Betimsel analiz sonuglar
Ogretmenlerin degerlendirme boyutuna iliGkn olumlu goriiG sahibi olduklarini

ortaya koymuGturn(M = 3.58, SD = .83, n = 960)

Alternatif degerlendirme yoOntemleri etkililigi hakkinda Ogretmen goriiGleri
10.maddede sorulmuGtur (M=3.72, SD=1.15, n=955). Katilimcilarin %67.6’s1
(n=646) “Ogretim programinda oOnerilen degerlendirme yontemlerini (6grenci
iriin dosyasi, performans degerlendirme gibi) uygulamak etkilidir” goriiGine
tamamen katiliyorum ve katiliyorum goriiGinii belirtmiGeérdir. Kalitimcilarin
%14.5’1 (n=138) ne katiliyorum ne katilmiyorum goriiGinii belirtirken %17.9°u

(n=171) olumsuz (kesinlikle katilmiyorum ve katilmiyorum) goriiG belirtmiGtir.

Proje gorevlerine yonelik 6gretmen gorii(feri 21.maddede sorulmuGtur Proje
Odevleri 6grencilerin performansini 6lgmek i¢in iyi bir aragtir (M=3.51, SD=1.27,
n=952). Katilimcilarin %60.8’1 (nN=579) olumlu goriG belirtirken (tamamen
katildiklarim1  ve katildiklarini), katilimcilarin %24.8’inin  (n=236) gorii(leri
(kesinlikle katilmiyorum ve katilmiyorum) olumsuzdur. Katilimeilarin %14.4’1

(n=137) ise ne katiliyorum ne katilmiyorum Gekinde goriiGbelirtmiGerdir.

Ogrenci iiriin dosyalarin1 degerlendirmek zaman alsa da, yararlidir fikrine yonelik
ogretmen goriiferi sorulmuGtur (M=3.56, SD=1.27, n=949). Katilimcilarin
%64.4’1i (n=611) O6grenci iirlin dosyalarinin yararina iliGkn olumlu (tamamen
katiliyorum ve katiliyorum) goriiG belirtirken %23.5°1 (n=223) olumsuz goriG
belirtmiGérdir. Katilimeilarin %12.1°1 (n=115) kararsiz kalmiGladir..
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Demografik Degiskenlerin Ogretmen Goriisleri Uzerine Etkisi

Bu caliGnaya 77 farkli alandan mezun 6gretmen katilmiGtr. Tiim bu alanlar dort
grupta toplanmiGtr: fen bilgisi egitimi alanlarindan mezun olanlar, smif
ogretmenligi alanlarindan mezun olanlar, fen edebiyat fakiiltesi mezunlar1 ve
digerleri. Sonuglar, mezuniyet alanlarinin Ogretmenlerin Fen ve Teknolloji
Ogretim programina yonelik goriiGleriiizerine istatistiksel olarak anlamli bir etkisi
oldugunu gdstermiGir, Pillai’s trace = .03, F(9,2841)= 3.06, p<.05. Mezuniyet
alanmin Fen ve Teknoloji Ogretim programina yonelik goriiGleriher bir bagimli
degiCken i¢in incelenmiGir (kazanim-igerik, Ogrenme-Ogretme siireci ve
degerlendirme). Sonuglar, mezuniyet alaninin Ogretmenlerin kazanim-igerik
boyutuna varyansin %2 sini agikliyan bir etkisi oldugunu F(3,947)=6.55, p<.05 ve
degerlendirme boyutuna istatistiksel olarak anlamli bir etkisi (varyansin %1 ini
aciklayan) oldugunu ortaya koymuGtur. Mazuniyet alaninin 6grenme-6gretme
siirecine istatistiksel olarak anlamli bir etkisi bulunmamiGtr. Post-hoc analiz
yapildiginda (Dunnet C), fen bilgisi 6gretimialanindan mezun olan 6gretmenlerin
kazanim-igerik ve degerlendirme boyutuna yonelik gorii(ferinin sinif 6gretmenligi

mezunu 6gretmenlere gore daha az olumlu goériiG bidirdikleri bulunmuGtur

Cinsiyetin Fen ve Teknoloji Ogretim Programina yonelik 6gretmen goriiQerine
istatistiksel olarak anlamli bir etkisi bulunmamiGtir.Ogretmenlik deneyimi ise 5
kategorik degiGkeneayrilarak incelenmiG,kuramsal olarak Huberman (1989)’1in
Ogretmen Meslek Déngiisii kuramsal temel olarak belirlenmiGir. Genel olarak,
ogretmenlik deneyiminin Fen ve Teknoloji Ogretim Programina (kazanim-igerik,
O0grenme-6gretme slireci ve degerlendirme) yoOnelik Ogretmen gorii(Jerine
istatistiksel olarak anlamli bir etkisi bulunmuGtur Pillai’s trace = .09, F(12,2823)=
7.46, p<.05. Sonuglar, 6gretmenlik deneyiminin kazanim-icerik (varyansin
%?2’sini agiklayan) F(4,941)=4.33, p<.05 ve degerlendirme boyutuna istatistiksel
olarak anlamli bir etkisi oldugunu ortaya koymuGtur (varyansin %4’ilinii
aciklayan) F(4,941)=6.74, p<.05. Post hoc analiz caliGtrildiginda 7-18 yil
deneyimli (M=4.08, SD=.56) 6gretmenlerin 0-3 yil deneyimli (M=3.89, SD=.61)
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ogretmenlerden  kazanim-icerik boyutuna daha olumlu baktiklar1 ortaya
konulmuGtur Benzer bir Geklde, 7-18 yil deneyimli years (M=4.08, SD=.56)
ogretmenlerin 4-6 yil deneyimli 6gretmenlerden kazanim-igerik boyutuna daha
olumlu baktiklar1 ortaya konulmuGur. Degerlendirme boyutunda ise 0-3 yil
deneyimli 6gretmenlerin (M=3.85, SD=.78) degerlendirme boyutuna iliGkin
goriiferinin 4-6 yil deneyimli 6gretmenlerden (M=3.77, SD=.71) ve 7-18 yil
deneyimli (M=3.50, SD=.83) 6gretmenlerden daha olumlu baktiklar1 sonucuna

ulaGilmGtr.

Sinif 6gretmenligi ve fen ve teknoloji 6gretmenlerinin programa yonelik gorti(Jeri
arasinda bir farklilik olup olmadigi araGtirbmGtr. Ogretim alaninin Fen ve
Teknoloji Programina yonelik goriiGlee istatistiksel olarak anlamli bir etkisi

oldugu bulunmuGtur Pillai’s trace = .02, F(3,953)= 7.58, p<.05.

Ogretim alaninin programin her alt boyuta (kazanim-igerik, dgrenme-dgretme
siireci ve degerlendrirme) iliGkn etkisi araGtirlnuGtr. Ogretim alanmnin kazanim-
icerik varyansin %1’ini agiklayan F(1,955)=10.09, p<.05 ve degerlendirme
boyutlarina, F(1,955)=18.04, p<.05, varyansin %2’sini agiklayan istatistiksel
olarak anlamli bir etkisi oldugu bulunmuGtur Sonuglar, smif 6gretmenlerinin
M=4.04, SD=.64) ilkogretim fen ve teknoloji 6gretmenlerinden (M=3.90, SD=.64)
kazanim-icerik ve aym1 Gekide sinif 6gretmenlerinin (M=3.67, SD=.83) fen ve
teknoloji 6gretmenlerine (M=3.43, SD=.82) gore degerlendirme boyutlarinda daha

olumlu goriiGteolduklar: belirlenmiGtir

TARTISMA

CaliGnanmn sonuglari, katihmecilarin Fen ve Teknoloji Ogretim Programinin
kazanim-igerik, Ogrenme-0gretme siireci ve degerlendirme boyutlarina iliGhkn
olumlu goriiGsahibi olduklarini ortaya koymuGtur Sinirliklara neden olan temel
etkenleri ise siniflrain kalabalik olmasi, okullarda arag-gere¢ eksikligi ve zaman

sikintist olarak belirtilmiGir. Kalabalik siniflar (Boyaci, 2010; Dursun, 2006;
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Ozmen, 2003; Saglam, 2009; Dindar & Yangm, 2007; YaGaret al., 2005;
Unayagyol, 2010), yetersiz ara¢-gere¢ (Acat & Demir, 2007; Bagci-Kilig, 2003;
Cengelci, 2008; Ekici, 2002; Gelbal & Kelecioglu, 2007; Gomleksiz & Bulut,
2006; Kurtdede-Fidan, 2008; Tekbiyik & Akdeniz, 2008) ve zaman stkintisi (Acat
& Demir, 2007; Adal, 2011; Boyaci, 2010; Cengelci, 2008; Demirci-Giiler &
Lacin-gimsek, 2007; ErCahan, 2007; Gelbal & Kelecioglu, 2007; Giiven, 2008;
Kaptan, 2005; Karaer, 2006; Kesercioglu et al, 2006; Ozmen, 2003; Saglam,
2009; Selvi, 2006; Dindar & Yangin, 2007) birgok caliGnada alti cizilen
sikintilardir.Bu  ¢aliGnalarin  programin  biitiin  boyutlarim1  (kazanim-igerik,
O0grenme-6gretme siireci ve degerlendirme) etkiledigi goriiGii belirtilmiGir. Bu
caliGnanin veri toplama siirecinde bir haftalik ders programinda fen ve teknoloji
dersi 4 saat olaraka yiiyiitiiliirken, gliniimiizde bu siire Milli Egitim Bakanlig
(2010) tarafindan haftalik 3 ders saaatine sinirlamiGtr. Boylece, rapor edilen

zaman sorunu bir miktar daha artmiGtr.

Ogretmenlerin kazanimlara yonelik olumlu goriiG belirttikleri bu ¢aliGnanin
bulgular1 arasindadir. Benzer Gekilde, Adal (2011) 6gretmenlerin kazanimlara
yonelik olumlu algilara sahip oldugunu ortaya koymuGtur Kazanimlarin 6grenci
seviyesine uygun oldugu, baGkacaliGnalarin da (Aydin, 2007; Cengelci, 2008;
Degirmenci, 2007) gosterdigi gibi bu c¢aliGnanin da bulgular1 arasindadir.
Kazanimlar uygulanabilir bulunmuG.giinliik hayatla baglantili olmasint olumlu bir
0zellik olarak degerlendirmiGir. Ayni sonuglar farkli iki caliGnanin da bulgular

arasindadir (Adal, 2011; Ayvaci & Devecioglu, 2009).

Katilimeilarin yarisindan fazlasi Fen ve Teknoloji Ogretim Programmin diger
derslerle yeterli derecede iliGkiledirildigi goriiGindedir. Ag¢ik uglu sorularin
sonuglari, Fen ve Teknoloji dersinin kazanimlarinin gergekleGtirlebilmesi igin,
matematik dersinde bazi konularin 6grenilmiGolmasi gerektigini, ancak ikki ders
arasinda uyum olmadigr i¢in bu uyumsuzlugun Fen ve Teknoloji dersinin

kazanimlarinin baGailmasini engelledigi gortiiGiibulunmaktadir. Benzer Gekilde
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Kaptan (2005), matematik ve fen ve teknoloji dersi arasindaki uyumsuzlugun

altimi ¢izmiGir.

Konularin siralaniGi1 6gretmenler tarafindan yeterli bulunmuGtur Formiillerin
ogretilmesiyle ilgili ise O0gretmenlerin zihninde bir belirsizlik oldugu agik uglu
sorularda belirtilmiGir. Ayn1 sorun Boyaci (2010) tarafindan yapilan araGtirnada
da belirlenmiGir. Ogretmenler formiilleri dgretmek istemektedirler. Nedeni ise
ogrencilerin formiilleri oluGtrabildiklerini gormeleri ve oluGtrduktan sonra
ogretmenden agiklama beklemeleri gosterilmiGir. Ogretmenler ise net bir Gekilde
formiilleri Ogretemedikleri, 6gretmen el kitabindaki “matematiksel bagintilar

verilmemelidir” ifadesinin net olmadig1 gériiGindeler.

Ogretmenler, dgrenme-6grenme siirecine yonelik olumlu goriiG bildirmiGeérdir.
BuluGKirikkaya (2009)’nin ¢aliGnasinda vurguladigr gibi, 6grencilerin 6grenme
stirecine aktif katilim1 olumlu bir 6zellik olarak vurgulanmiGtr. Katilimeilarin
%95.1’1 ogrenci merkezli yaklaGmin olumlu bir 6zellik oldugu goriiGiindedir
Ancak, oluGturnact yaklaGimn uygulamaya konulmasiyla ilgili bazi soru iGGaetleri
bulunmaktadir. Eski aliGkaliklarin1 birakmakta zorlandiklarini  belirten
katilimcilar, oluGarmaci yaklaGina yonelik beklenen uygulamalara yonelik egitim
ithtiyaclarimi vurgulamiGardir. CaliGmada oluGtirmaci yaklaGimhakkinda sadece
kuramsal (kitabi) bilgilerin verilmesi, uygulamalrin 6rneklerle agiklanmamasi da

tartiGnaya agik bir durumdur.

Ogretmenler, degerlendirme boyutuna iliGkin olumlu goriiG belirtmiGeérdir.
Programda bir¢ok degerlendirme yontemi 6rneklerle agiklamiGolmasina ragmen,
Ogretmenler siklikla performans, proje gorevi ve Ogrenci lirlin dosyasi
kullanmaktadir. YapilandirilmiGgrid, tanilayict dallanmiGarag, kavram haritalar

gibi tekniklerin nadir kullandig1 hatta g6z ard1 edildigi belirlenmiGir.

Ogretmenlerin mezuniyet alani, kazanim-igerik ve degerlendirme siirecine

istatistiksel olarak anlamli etkisi bulunmuGtur gahan (2010)’in c¢aliGnasinda
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Ogretmenler egitim fakiiltesi mezunlar1 ve digerleri diye gruplandirilmG ve
aralarinda istatistiksel olarak anlamli bir farklihik bulunmuGtur Bu c¢aliGnada
cinsiyetin fen ve teknoloji 0gretim programina yonelik gorii(Jerine istatistiksel
olarak anlamli bir etkisi bulunmamiGtr. CaliGnalarda cinsiyetin etkisi iizerine
farkli sonuglar bulunmuGtur Baz1 ¢aliGnalar 6gretmen gorii(leri lizerine cinsiyetin
etkisi olmadigini1 gdsterirken (Gomleksiz & Bulut, 2006; Ercan, 2007; Kara, 2008;
Tatar, 2007), baz1 ¢aliGnalarda anlamli bir farklilik bulunmuGtur(Dogan, 2009;
Gilinay & Yurdabakan, 2011; Tabak, 2007). AraGtrma sonuglarinda bu farkliligin
nedeni orneklem biiyiikliigiindeki farkliliklar olabilir. Baz1 caliGnalar sadece bir
ilce veya ilde gercekleGtiriliken, bu caliGna ulusal c¢apli bir cali(madir ve
orneklem geniGtutulmuGtur Bu ¢aliGnada, 6gretmenlik deneyiminin dgretmen
gorg(Jeri iizerine istatiksel olarak anlamli bir etkisi ¢ikmiGtr. Bu g¢aliGnanin
aksine, bazi ¢aliGnalarda (Cift¢ioglu, 2009; Gomleksiz & Bulut, 2006; Glinay &
Yurdabakan, 2011) bir etki saptanamamiGtr. Bunun nedeni 6gretmenlik deneyimi
yillarinin farkli araliklara boliinmesi olabilir. Bu ¢aliGnada Huberman’in (1989)
ogretmenlik meslek dongiisii kuramsal temel olarak secilirken diger ¢aliGGnalarda
ogretmenlik deneyimleri 10 yillik araliklara bolinmiiGtiir Ogretim alanlarmin
(smif 6gretmenleri ve fen ve teknoloji 6gretmenleri) goriiGer lizerine anlamli bir
etkisi oldugu bu ¢aliGnanin sonuglarindan biridir. Ciftgioglu’nun (2009) ¢aliGnasi
iki 6gretim alani icinde bir farklilik olmadigini gostermiGtr. Sonuglardaki bu
farklilik, Ogretmenlerin ders verdikleri smiflarin farkliligindan kaynakliyor
olabilir. Ciftgioglu’nun ¢aliGnasinda sinif 6gretmenleri yalnizca bir ilde ¢aliGanS.
siif 0gretmenlerinden oluGnuGtur Okutulan sinif farkliligi veya katilimcilarin

ozellikleri bu farkli sonuglart nedenleri olabilir.

ONERILER

1. Bu ulusal capli ¢aliGnanin amaci, sinif dgretmenleri ve fen ve teknoloji
ogretmenlerinin fen ve teknoloji 6gretim programina yonelik gorii(erini
belirlemektir. Programda gercekleGtirilen temel degiGkler {izerinde

durulmu@G, kazanim, igerik, 6grenme-6gretme siireci ve degerlendirmeyle
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ilgili detaylara inilmemiGtr. Gelecek caliGnalarda, kazanim boyutunda
bilimsel siire¢ becerileri (BSB), fen-teknoloj-toplum-cevre (FTTC)
iliGkiéri, bilimsel ve teknik psikomotor beceriler, bilimin 6ziinii oluGtiran
degerler ve fene iliGkintutum ve degerler (TD), 6grenme alanlari, tiniteler

hakkinda 6gretmen goriiGlei lizerine ¢aliGnalar yapilabilir.

. Bu caliGnanin amaci, 6gretmenlerin genel fikirlerini belirlemektir. Bu
nedenle, kentsel ve kirsal alanlarda caliGa Ogretmenlerin goriiGeri
almmiGtr. Gelecek ¢aliGnalarda, 6gretmenlerin programin uygulanmasina

yonelik ihtiyaglari nitel bir ¢aliGnayla araGtrlabilir.

. BirleGtrilmiG sinif 6gretmenlerinin  programin uygulanmasina yonelik

ihtiyaclar1 nitel bir ¢aliGnayla detayli incelenebilir.

Ogretmenlerin oluGtirmaci yaklaGimn uygulanmasiyla ilgili akillarinda
soru iGareti bulunmaktadir. Bu uygulamalarla ilgili hizmet-i¢i egitime
ihtiya¢ duyduklarimi vurgulanmiGtr. Gelecek caliGnalarda, oluGtrmaci

yaklaGma yonelik 6gretmen ihtiyaglart araChirilabilir.

OluGtirmaci yaklaGimn yanisira tamamlayict degerlendirme tekniklerinde
de Ogretmenlerin akillarinda soru iGaeti oldugu, kuramsal bilgi ve
uygulama tecriibelerinin yetersiz olabilecegi vurgulannuGtr. Ogretmenlerin
oluGtirmaci yaklaGm tanimlari, gorii(Jeri, uygulamaya yonelik ihtiyaclar

araGtirildbilir.

Ogretmenler, smiflarin  kalabalik olmasmin program uygulamalarim
sinirladigini belirtmiGeérdir. Ogrencilerin bireysel farkliliklarinin analiz
edilebilmesi ve 6grenme siireclerinin yakindan takip edilebilmesi i¢in sinif
mevcudlariin azaltilmasi gerektigi goriiGi vurgulanmiGtr. Bir¢ok okulda

simif mevcudlarinin idealin ¢ok iizerinde oldugu vurgulanmiGtr. Ssmnif
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mevcudlarimin  azaltilmast programin uygulanmasmi olumlu yonde

etkileyecektir.

Laboratuvar derslerinde kendini yetersiz hisseden 6gretmenler, farkli bir
O0gretmenin laboratuvar dersi Ogretmeni olarak derslere girmesini
onermiGir. Bir baGka oneri ise, fen ve teknoloji dersinden ayri olarak,
laboratuvar dersinin programa alinmasidir. Bdylece fen ve teknoloji
dersinin yiikii azalacak ve zaman sikintis1 sorununa c¢oziim getirilmiG

olacaktir.
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