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ABSTRACT

NEEDS ASSESSMENT
WITH SPECIAL EMPHASIS ON INDIVIDUAL DIFFERENCES
BASED ON TEACHING AND ASSESSMENT METHODS
IN SCIENCE AND TECHNOLOGY CLASSES
BY PRIMARY SCHOOL TEACHERS

Ozdemir, Pinar
Ph.D., Department of Secondary Science and Mathematics Education

Supervisor: Prof. Dr. Sibel Giineysu

February 2007, 328 pages

The purpose of this study was to explore and investigate perceptions and
needs of the primary school teachers’ in 4™ and 5™ grade public schools in
Yenimahalle and Cankaya districts related to the teaching and assessment
methods based on individual differences in science and technology classes.
Furthermore this study investigated the teachers’ perceptions on new science
and technology curriculum in Turkey and their perceptions on individual
differences. The research type of this study include survey, causal-comparative,
and also qualitative research in nature which are non-experimental research

methods.
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The study was conducted in the 2005-2006 academic year in Ankara.
Three data collection methods were used to collect data from primary
school teachers. First, a needs assessment questionnaire was administered on
155 primary school teachers. Then, the researcher carried out in depth
interviews with 13 primary school teachers. Furthermore an observational case
study including video typing in two science and technology classes was carried
out. Quantitative part of the study was analyzed by descriptive and inferential
statistics by using SPSS (e.g., frequences, percentage analysis, and analyses of
variance). Qualitative part of the study was analyzed by using qualitative
methods (Generating categories, themes, patterns and coding the data).

The findings from quanitative and qualitative data indicated that primary
school teachers have various needs to apply teaching and assessment methods
based on individual differences related to knowledge, experience, students,
parents, administrators, resources, opportunities, time, and science books. Also
teachers mostly use new approaches in new Science and Technology

Curriculum such as individual presentations.

Keywords: Science education, individual differences, primary school teachers,

needs assessment, teaching and assessment methods
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FEN VE TEKNOLOJI SINIFLARINDA OGRENCI FARKLILIKLARINI
TEMEL ALAN OGRETIM VE DEGERLENDIRME YONTEMLERINE
ILISKIN SINIF OGRETMENLERI IHTIYAC ANALIZI

Ozdemir, Pinar
Doktora, Orta Ogretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Yoneticisi: Prof. Dr. Sibel Giineysu

Subat 2007, 328 sayfa

Bu calismanin amaci Ankara ili Yenimahalle ve Cankaya bolgesinde
gorev yapan ilkdgretim 4. ve 5. siif Ogretmenlerinin fen ve teknoloji
derslerinde Ogrenci farkliliklarim1 g6z Oniine alan O6gretim ve degerlendirme
yontemlerine iliskin goriislerini ve ihtiyaglarim belirlemektir. Bu c¢alismada
ayrica sinif ogretmenlerinin yeni fen ve teknoloji programina ve Ogrencilerin
bireysel fakliliklarina yonelik goriisleri de ortaya ¢ikarilmaya calisiimistir. Bu
arastirma deneysel olmayan anket ve nitel aragtirma yontemlerini icermektedir.

Bu calisma 2005-2006 ogretim yili bahar doneminde Ankara’da
gerceklestirilmistir. Sinif 6gretmenlerinden bilgi toplamak amaciyla ii¢ farkli
veri toplama yontemi kullanilmistir. Oncelikle 155 sinif 6gretmenine ihtiyag
analizi anketi uygulanmistir. Ayrica 13 simif Ogretmeni ile yapilandirilmis

goriismeler yapilmistir. Buna ek olarak iki ayr fen ve teknoloji sinifinda video
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kamera kullanilarak gozlem calismasi yapilmistir. Arastirmada elde edilen nicel
veriler SPSS paket programi kullanmlarak (frekans ve yiizde hesaplari,
ANOVA), nitel veriler ise nitel analiz yontemleri kullanilarak (kodlama,
temalama) analiz edilmistir.

Aragtirmadan elde edilen verilerin nicel ve nitel analiz sonuclarina gore
siif Ogretmenlerinin bireysel farkliliklar1 g6z Oniine alan Ogretim ve
degerlendirme yoOntemlerinin kullanimlarina iligkin bir¢ok ihtiyaclar1 oldugu
sOylenebilir. Bu ihtiyaclar daha cok bilgi, deneyim, Ogrenciler, veliler,
yoneticiler, kaynaklar, firsatlar, zaman ve fen ve teknoloji kitaplar ile iliskilidir.
Ayrica simif 6gretmenlerinin yeni fen ve teknoloji programinda onerilen proje

ve bireysel sunumlar gibi yeni yontemleri kullandiklar belirlenmistir.

Anahtar Kelimeler: Fen egitimi, bireysel farkliliklar, sinif 6gretmenleri, ihtiyag

analizi, 6gretim ve degerlendirme yontemleri
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CHAPTER 1

INTRODUCTION

This chapter discusses the background of the study. Primary school teachers’
perceptions and needs in using science teaching and assessment methods based on
individual differences (TAMBID) are explored in this study. To fully understand the
context of the study, many factors need to be considered. Among them are; new
science and technology curriculum in Turkey, needs of the teachers, and learning
theories based on individual differences. Problem and sub-problems of the study, and
the definition of the important terms were provided. The significance including
potential applications, and implications of the study are also the issues to be
addressed in this chapter.

To meet the needs of the 21* century, changing our schools with respect to
the quality of teaching has become the major concern in educational settings for
several years. The world is changing at an accelerating pace and schools are
expected to educate and prepare students for this fast changing world. Therefore, a
process for school empowerment including various aspects of change in curriculum,
shared decision-making, accountability, strategic and operational planning are the
main concerns (Rose & Nicholl, 1999).

In many developing countries, many changes for educational reform have

been made in schools. For instance, they have implemented class size reduction in all



grades and various types of instructional strategies implemented in classrooms by
considering and assessing their usability and effectiveness. Furthermore, it is known
that today’s students are changing and teachers face more intense challenges with
students today than teachers did thirty years ago and so primary school teachers need
to know effective ways to deal with the complicated student situations encountered
daily in classrooms. It is achieved mostly by knowing the students and taking their
needs and individual differences into consideration. Teachers should consider that
children in a classroom perceive and interpret the same event differently. They might
consider their individual differences of the students by using various teaching
strategies appropriate for each of the student. To achieve this, teachers continually
search for better, more effective ways of helping children learn. It is proposed that
the whole class approach in which only a single teaching strategy is used for intact
class to instruction is found to be inadequate for meeting individual differences and
needs in the classroom. Also no single method can be considered the best method
just as no method can be categorically labeled inappropriate. However a teacher can
draw from numerous and varied instructional strategies, techniques, and activities,
each of which can be effectively utilized for some children, in some situations, and
some of the time. The challenge of individualized instruction is that of finding a
better fit for each child when planning an instructional curriculum. It is known for a
long time but was not applied in many schools. Therefore, it is important for the
teachers to find the best fit for each child which is not an easy task (Stahl &
Anzalone, 1970; Good & Stipek, 1983; Deiro, 2005).

American National Science Teacher Association (1998) and national
(Ministry of Education, 2005) organizations recognize that good teachers are the
most important element in successful learning. Because it is the teacher who plays
the most important role in the application of various types of strategies, it is not easy
for teachers to adapt and use a new method in his/her classes. Classroom
environment and learning in students are created by teachers. This is the reason why

teachers implementing the same curriculum using the same materials to the students



having similar properties may get different results. Whether or not teachers have
effective teaching skills is one of the important factors that affect the achievement in
the classroom. By this way, it will be easy for teachers to achieve learning in
students (A¢ikgdz, 1996). Sometimes teachers resist to the changes and
improvements related to the new teaching and assessment methods in the curriculum.
Multiple intelligences (MI) is among such methods. For example, regarding the use
of MI in classes, Gardner (1995) suggested three good reasons why teachers have
been afraid to teach in a way that reflects contemporary theories of intelligence.

1. Teachers often don't know how to implement the theories in the classroom, and
they recognize that incorrect implementations of a theory can do harm.

2. Teachers might recognize that, even when specific educational interventions
based on these theories are attempted, probably are not supported by empirical
research.

3. Teachers might believe that the interventions hurt rather than increase
achievement in classroom, and nationally standardized tests that emphasize
memory more than they do the sophisticated kinds of thinking required for
some of these programs.

In this context, teachers should select and implement a new teaching method
in a planned and successful manner. Orlich et al., (2004) identified four variables
that determine the selection of teaching methods for a specific lesson time. These are
the content and the objectives of the lesson, teachers’ properties, student properties
and the learning environment. Also, selection of a teaching method that teachers will
use in the lesson affects all of these variables. Whenever there is any educational
change, teachers are always asked to master new skills and responsibilities to adapt
these new changes. Whether the teachers are ready to apply these changes in their
classroom or whether they are qualified to apply these changes is uncertain and open
to investigation. Teachers may have different needs which have an important
influence on implementation of the new science and technology curriculum

effectively. In fact, to know the fact that the success of these changes depends on the



ability of the teachers to adopt these changes, it is important to investigate teachers
perceptions and needs in applying teaching methods in science and technology
classes.

In addition to changes in teaching methods in the curriculum, pedagogy,
facilities and schedules, another important change has been in the practice of
assessment. Traditional tests (eg. multiple choices, short answer and essays) require
students to show their knowledge in a predetermined manner. As students do not
learn the same way, they cannot be assessed in a uniform fashion (Brualdi, 1996).
The preferred assessment process is a portfolio, allowing students to illustrate
concepts in drawings, audiotape, diaries, or reports over the term. In addition to the
portfolios, projects, exhibitions, and presentations also provide opportunities to
assess the different types of teaching strategies by allowing students to explain the
material in their own ways using their different skills (Armstrong, 2000; Checkley,
1997; Gardner, 1983; Hoerr, 1996; Miller, 1984).

According to the views of Penick (1995), there will be no educational reform
until instructional reform changes in what the teacher does in the classroom to create
an environment where learning takes place. He believed that changing the
curriculum is not adequate, the philosophy of teaching that the teachers possessed
must be changed (Penick, 1995). To date, there has been limited research regarding
primary school teachers’ needs and perceptions of the teaching methods based on
individual differences in science and technology classes and related practices
(Dindar & Yaman, 2002; Idris, 2002).

There is also a need to assess the teachers’ knowledge and perceptions related
to the new teaching strategies based on new science and technology curriculum. One
of the aims of this study was formulated to identify the needs of primary school
teachers in science and technology classes. The researcher hopes the data collected
would provide insight into the needs of primary school teachers. The resulting
information can be used to design appropriate primary school teachers’ educational

programs to enhance teachers’ subject knowledge and experience about the strategies



that they can use in science and technology classes. However further studies are
needed to accomplish these goals because the generalization of this study is limited

to a sample of primary school teachers.

1.1 New Science and Technology Curriculum in Turkey

In Turkey for many years, many efforts have been made to change the
science curriculum to adapt to the educational reforms all over the world. The
primary school science curricula (4"- 8" grade) were revised recently (MEB, 2005).
Through this curriculum, modifications in new science and technology curriculum
(NSTC) include changes in students’ roles and the teacher’s role, teaching and
learning process by suggesting teachers to use new teaching and assessment
methodologies which are mostly student-centered (MEB, 2005). During the
preparation and the development of the NSTC, there were collaborative efforts and
studies among the science educators, curriculum specialists, primary school teachers,
and university science faculty members. The aims of the primary science curriculum
has been changed and extended in the new curriculum. To give an example, one of
the aims of NSTC includes preparing students to be scientifically literate citizens
who are able to use scientific facts in their daily life. In this new perspective,
students are to be equipped with advanced thinking; perception and problem solving
skills; enabling them to interpret different cultures and contribute to modern
civilization as well as mastering their own national culture.

Until 2001-2002 education year, in primary schools science lesson which was
called life science was taught as a combination of social and environmental sciences
(Ministry of National Education, 1992). With the implementation of eight-year
compulsory education, primary school science curriculum was changed and pilot
application of the curriculum started to be used in schools in 2001-2002 education
years. Then, the primary school science curriculum has further modified in 2004 and
started to be applied at 4™ and 5™ grade in 2005-2006 education years. Technology

and science continue to play a major role in shaping modern world and today’s



nations are much more closely linked by technology than any other time in history.

NSTC of Turkey considered this fact about technology and in the new curriculum

there is also an integration of technology into the school curriculum and so the name

of the lesson was also changed as ‘“Science and Technology”. By looking at the

theoretical and conceptual framework of NSTC, it can be said that it is different from

the former program in many respects. Summary of the main features of the 2004

Primary school 4™ and 5™ grades NSTC are as follows (Ministry of National
Education, 2005);

1.
2.

Science topics are handled by integrating with the technology.

Teaching and learning approaches are based on the constructivist view which
brings students to the center of education and give opportunities for the
students to learn by doing.

As the program is based on the constructivist view, basic principles for the
assessment procedure are also changed. Alternative assessment approaches
are used.

Teaching learning and assessment processes are greatly changed compared to
the former program. Main points of the NSTC are summarized in Table 1.1.
Content is designed by considering the spiral approach. In upper classes,
content is extended.

Seven learning field were suggested supporting the science and technology
literacy. Four of them are related to the scientific concepts and principles
(Living Things and the Life, Matter and Change, Physical Events, World and
Universe) and the other three are related to scientific literacy (Scientific
process skills, science-technology-society-environment, attitudes and values).
In each grade level, objectives related to the scientific process skills, science
technology-society and environment, values and attitudes are determined and

listed. Also al of them were related with the concepts.



Table 1.1 Basic Perspectives in Science and Technology Curriculum

Less Emphasis More Emphasis
Memorizing the knowledge and rote Development of understanding and skills
learning
Details in content of the topics Development of understanding based on

concepts and real life
Evaluation and assessment and by testing Alternative evaluation and assessment

methods

Expository teaching Constructivism

Teacher and curriculum centered teaching | Student centered teaching

Avarage type student centered teaching Teaching emphasizing student
differences

Strict application of the curriculum Flexible application of the curriculum

Competitive and individualized learning | Cooperative learning

As shown in bold in Table 1.1, students are the focus of the center in the
curriculum. It is stated that there are differences as well as similarities among a
group of students based on individual differences. While selecting the teaching
methods for the lesson, students constitute the essential part of the process and the
individual differences (ID) of the students are taking into consideration during the
teaching and learning processes. Examples for the individual differences stated in the
NSTC that can be seen in a group of students are shown in Figure 1.1. It is
emphasized in the NSTC that teachers should integrate the differences among the
students into the learning environment. Some ways suggested to provide such an

environment are listed below (MEB, 2005);

Teachers should
a. Take into consideration that their students have different learning styles
(LS) and learning speed.
b. Use methods and materials supplying various individual and

cooperative learning environments.



c. Use appropriate materials for the students having different language
skills, gender, special features, learning disabilities and having physical
handicap.

d. Be also sure that teaching and learning strategies that they decide on to
use in a lesson are appropriate for students’ developmental level,
motivation, needs, interests, experiences and also giving opportunities

to show all students’ learning.
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Figure 1.1 Possible Differences Among Students



For many years, to get rid of the difficulties in science teaching and to satisfy
the needs of students, new approaches for teaching science have been proposed in
many countries. The studies and the suggestions are consistent with the NSTC.
There are lots of different learning theories proposed that can be used to help guide a
teaching/learning process. Some of these learning theories are Neuroscience, Brain-
Based Learning, LS, and Multiple Intelligences. Based on these learning theories,
new strategies for science teaching were proposed by many educators like inquiry
based teaching, problem-based learning, project-based learning, learning based on
laboratory and experiments, learning through observations, cooperative learning,
computer-assisted learning, and creative drama (Adigiizel, 2002; Harlen, 1998; Kolb,
1984; Ozdemir & Akkus, 2005; Sizer, 1999). In this study, teaching and assessment
methods based on individual differences are taken into account. At that point, it is
important to consider the individual differences and to know how individuals might
be different from each other which constitute the essential part of the theoretical
framework of this study. Indeed, there are some teaching and assessment approaches
based on ID which fully support the aim of this study. These approaches which will
be discussed in Chapter 2 include multiple intelligences, right brain/left brain,
emotional intelligence, brain based learning and a number of learning style models.
These approaches help teachers to answer the question that ‘Which individual
differences can I take into account and how can students differ from each other
affecting the teaching and assessment strategies to be used. These questions find
answers by some of the educator studies on the related issue. These are indeed
related with the suggestions in the NSTC. Some of the researchers developed various
approaches. To give an example, they stated that students may be differ in their
multiple intelligence (Gardner, 1983), learning style (Witkin, et al., 1977), special
needs (Hall, 2002), and even their gender (Stark & Gray, 1999). These may all affect
students’ learning and understanding the lesson and teachers have to deal with ID

during teaching and learning process.



To sum up, it is essential for the teachers to take individual differences of the
students into account. In this study, main focus is on individual differences of the
students. Specifically, primary school teachers’ perspectives about individual
differences were one of the concerns in this study. The other concerns of this study
related with the ID are; whether and how teachers consider the ID while selecting the
teaching and assessment methods in science and technology classes; and their needs

to use teaching and assessment methods based on the ID of the students.

1.2 Significance of the Study

A critical component to structuring an individualized and personalized
science curriculum for learners is the teacher. The need to continuously improve
professionally is necessary for teachers to teach science in order to respond to a wide
range of demands as a result of this rapid and ever changing world. In the view of
Shirley and Nafsiah (2004), the teachers need to update skills and knowledge in
subject area where the discipline of science (Biology, Physics and Chemistry) is
continuously evolving. Educational research continues to reveal new insights and
methods about teaching and learning which science teachers need to incorporate in
their teaching practice. Teachers should also be trained to use the new approaches in
their teaching to improve the quality in science teaching and learning. It is a familiar
phenomenon that, in many countries, teachers graduated from other faculties other
than education are often made to teach science subjects that they are not trained for
(Idris, 2002).

Also review of literature reveals that the teachers have various needs to teach
science meaningfully and effectively. In various studies on needs of science teachers,
perceptions and beliefs of teachers are explored and analyzed to determine the needs.
Actually, teacher knowledge, experiences, and beliefs have a strong influence on
what is going on within the classroom (Anderson & Mitchener, 1994; Connelly &
Clandinin, 1988). As science and technology curriculum are changed and brought to

our nation’s schools, much thought and effort needs to be given to what are teachers’
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experiences and beliefs and what processes cause change in individual teacher
practices as well as deep and longlasting change in science classrooms (Anderson &
Mitchener, 1994; Carter, 1990). Over the years, in the classroom setting, teachers’
experiences and beliefs greatly influences their practice and how they respond to
educational change (Van Driel, Beijaard & Verloop, 2001). In this context, to get
teachers perceptions’ regarding their practice in science teaching is extremely
important. Without a close examination of teacher beliefs, the teacher educator
cannot be confident that the teachers are prepared to implement the practices
suggested in the curriculum. Because the teachers’ improvement about acquiring and
understanding new ideas, changing their way of teaching, and acquiring new
knowledge and skills is a key ingredient to educational reform. As stated in the
literature, there are two crucial areas of elementary science education that are closely
linked and must be explored together to facilitate the success of students in science.
First, teachers must have proficiency in both content and pedagogical areas to
prepare students for success and second, curricula must be used by the teachers
aligned with standards and designed on accepted learning theories (Anderson &
Helms, 2001; Anderson & Mitchener, 1994).

Teachers need the opportunity and support to examine their current practices
in relation to the goals of science teaching and learning. The framework of theories
based on individual differences provides educators with a means to examine their
instructional practices and their beliefs about student ability. There are multiple
pathways to learning, and theories with their teaching and assessment methods
encourage teachers to examine them critically. The learning of science should entail
more than the verbal-linguistic and logical-mathematical intelligences; teachers
should capitalize on all ways of knowing (or all of the multiple intelligences) in
order to make science more meaningful, relevant, and personalized for all students
(Goodnough, 2001).

The studies demonstrated that in Turkey, students’ achievement in science

lessons and in international examinations is not well (TIMSS International Science
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Report, 1999; Mutlu & Aydogdu, 2003). In the Third International Mathematics and
Science Study (TIMSS), 1999 Benchmarking Study, students’ performance in
Turkey was very low (Ersoy, 2006). It is clear that improvements should be made for
education. With the current curriculum, students can not learn the basic science
concepts and principles. For this purpose, it is clear that the science curriculum have
to be changed in terms of its content and other dimensions (Ersoy, 2006). It is also
probable that improving the science performance of students in Turkey depends upon
first improving their teachers' preparation. Teachers and their perceptions are the
focus of this study.

For the science teaching to be effective, the selection of the teaching and
assessment methods are essential (Semerci, 2001, cited in Mutlu & Aydogdu, 2003).
The data obtained from the survey in this study for a group of primary school
teachers would be essential to have a comprehensive picture for the teaching and
assessment methods that the teachers use in their classrooms, whether they use any
strategies focusing on individual differences of the students, their knowledge and
practices regarding the teaching and assessment methods based on individual
differences of the students. The qualitative part of this study including interviews and
observations will support and extend the findings of the survey part of the study. In
this study, the needs of science teachers in Ankara will also be determined in order to
apply TAMBID in science and technology classes. The resulting information might
also be used to design appropriate science teachers’ programs to enhance teachers’
subject knowledge and experience about the strategies that they can use to apply the
TAMBID in science and technology curriculum.

There are many studies that investigated the needs assessment of teachers in
various disciplines. However there are no studies undertaken on the needs
assessment of primary school teachers in using teaching and assessment methods
based on individual differences within the classroom in science and technology
classes in Turkey. To summarize, the purpose of this study was threefold. First,

identifying the teaching and assessment methods that 4™ and 5™ grade primary
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school teachers use in science and technology classes, second, exploring perceptions
of primary school teachers’ related to NSTC in Turkey in terms of teaching and
assessment methods. Lastly, the needs of teachers in Ankara to apply TAMBID in
science and technology classes were explored.

As no needs assessment studies was conducted related with this issue, this
study can be a mirror for the new science and technology curriculum in terms of

teaching and assessment methods and might be a model for the further studies.

1.3 The Research Problem

What are the perceptions and needs of public schools 4™ and 5™ grade
primary school teachers in Yenimahalle and Cankaya districts related to the teaching
and assessment methods based on individual differences in science and technology

classes?

1.4 Subproblems
1. Which teaching and assessment methods do primary school teachers use in science

and technology classes?

2. What are teachers’ practices related to teaching and assessment methods based on
individual differences within the classroom in science and technology classes? Do
they use teaching and assessment methods focusing on individual differences like

learning styles or multiple intelligences?

3. What are teachers’ perceptions related to new science and technology curriculum

in Turkey in terms of teaching and assessment methods?

4. What are teachers’ perceptions related to individual differences of the students?
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5. What are the needs of primary school teachers to apply the teaching and
assessment methods based on individual differences in science and technology

classes?

6. Do teachers’ top priority needs related to teaching and assessment methods based
on individual differences of the students differ with regard to their gender, grade

level they teach, the program they graduated and their years of experience?

1.5 Definition of Terms

Primary School Teacher: One who is teaching in first stage of elementary schools.
For this study, 4™ and 5" grade teachers, who are assigned to teach science in
addition to the other subjects.

Teaching strategy: General ways to determine teaching methods by following a line
from suggested activities (Bilen, 1993, p. 24) or a plan and/or educational blue print
that the teacher create in order to effectively execute lesson plans for the year. For
instance, in multiple intelligence theory, teaching strategies are various types of
activities prepared in light of the types of the intelligences (Gardner, 1983).
Assessment: To determine the reaching point of specified objectives after applying
the planned educational activities (Alkan & Kurt, 2000).

Need: It is a noun and stands for the measured discrepancy or gap between two
conditions-the "what should be" or desired status of an entity and the "what is" or its
current status (Witkin, 1984)

Needs Assessment: A systematic study of a problem or innovation, incorporating
data and opinions from varied sources in order to make effective decisions or

recommendations about what should happen next (Rossett, 1988).
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CHAPTER 2

REVIEW OF THE RELATED LITERATURE

In this chapter, the conceptual framework and previous studies that constitute
the theoretical and empirical background for this study are presented and discussed.
Conceptual framework of the study provided the context within which this study was
undertaken. It includes teaching and assessment approaches in science and
technology, changing face of science education in Turkey, and new science and
technology curriculum of Turkey regarding teaching and assessment methods. The
literature review will cover the following areas; studies on teaching and assessment
in science and technology education, learning theories based on the TAMBID,
different lessons with different students, how can a science class can be
individualized, teachers™ perceptions and practices on the TAMBID, need and need
assessment, needs of teachers to teach science and to use the TAMBID, and the

studies on needs of teachers and the TAMBID in Turkey.
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2.1 Conceptual Framework

2.1.1 Teaching and Assessment Approaches in Science and Technology

In much of the literature of pedagogy, the terms ‘teaching approaches’,
‘teaching strategies’, ‘teaching skills’, and ‘teaching methods’ have been used
interchangeably as also stated by (Proctor et al., 1995). In this study, the term
‘teaching strategies’ is used to refer to the approaches, methods or activities that
primary teachers’ use in science and technology classes. Figure 2.1 summarized the
terms for teaching strategies in relation to an overall model of teaching and learning
in primary classroom (Proctor et al., 1995, p. 73). Based on Figure 2.1, he stated that
the choice of a teaching approach might be influenced by three significant strands in
primary school education; (a) How children learn and develop, (b) The curriculum to
be delivered, and (c) The teacher’s choice of organizational and teaching strategies.
Also he said that the choice of teaching approach is dependent on the teacher and

there is no one correct way to teach.
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Figure 2.1 Selection of Teaching Approaches in Primary Schools (Proctor et al.,

1995, p. 73)

In addition to the teaching approaches shown in Figure 2.1, there are also
other theories for teaching. For example, drama based instruction which is in
accordance with Howard Gardner’s theory of multiple intelligences is one of the
approaches proposed for students with different intelligences can experience a wide
variety of activities offering them several ways of learning the concept (Gardner &
Hatch, 1989; Adigiizel, 2002; Ozdemir, 2006). The other approach proposed by
Tomlinson (1995) is differentiated instruction which is an important method for the

purpose of this study.
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Accoring to Tomlinson (1995), a teacher should be able to to differentiate or
adapt instruction to respond to the diverse student needs found in inclusive, mixed-
ability classrooms. A differentiated classroom offers a variety of learning
opportunities designed to tap into different readiness levels, interests, and learning
profiles. In a differentiated class, the teacher uses (1) a variety of ways for students
to explore curriculum content, (2) a variety of sense-making activities or processes
through which students can come to understand and "own" information and ideas,
and (3) a variety of options through which students can demonstrate or exhibit what
they have learned. A class is not differentiated when assignments are the same for all
learners and the adjustments consist of varying the level of difficulty of questions for
certain students, grading some students harder than others, or letting students who
finish early play games for enrichment. It is not appropriate to have more advanced
learners do extra math problems, extra book reports, or after completing their
"regular” work be given extension assignments. Asking students to do more of what
they already know is hollow. Asking them to do "the regular work, plus" inevitably
seems punitive to them (Tomlinson, 1995).

Four characteristics shape teaching and learning in an effective differentiated

classroom are (Tomlinson, 1995; p.45);

1. Instruction is concept focused and principle driven. All students have the
opportunity to explore and apply the key concepts of the subject being
studied. All students come to understand the key principles on which the
study is based. Such instruction enables struggling learners to grasp and use
powerful ideas and, at the same time, encourages advanced learners to
expand their understanding and application of the key concepts and
principles. Such instruction stresses understanding or sense-making rather
than retention and regurgitation of fragmented bits of information. Concept-
based and principle-driven instruction invites teachers to provide varied

learning options. A "coverage-based" curriculum may cause a teacher to feel
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compelled to see that all students do the same work. In the former, all
students have the opportunity to explore meaningful ideas through a variety
of avenues and approaches.

. On-going assessment of student readiness and growth are built into the
curriculum. Teachers do not assume that all students need a given task or
segment of study, but continuously assess student readiness and interest,
providing support when students need additional instruction and guidance,
and extending student exploration when indications are that a student or
group of students is ready to move ahead.

Flexible grouping is consistently used. In a differentiated class, students work
in many patterns. Sometimes they work alone, sometimes in pairs, sometimes
in groups. Sometimes tasks are readiness-based, sometimes interest-based,
sometimes constructed to match learning style, and sometimes a combination
of readiness, interest, and learning style. In a differentiated classroom, whole-
group instruction may also be used for introducing new ideas, when planning,
and for sharing learning outcomes.

Students are active explorers. Teachers guide the exploration. Because varied
activities often occur simultaneously in a differentiated classroom, the
teacher works more as a guide or facilitator of learning than as a dispenser of
information. As in a large family, students must learn to be responsible for
their own work. Not only does such student-centeredness give students more
ownership of their learning, but it also facilitates the important adolescent
learning goal of growing independence in thought, planning, and evaluation.
Implicit in such instruction is (1) goal-setting shared by teacher and student
based on student readiness, interest, and learning profile, and (2) assessment

predicated on student growth and goal attainment (Tomlinson, 1995; p. 45).
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In order to improve instruction, teachers are also suggested to develop ways
of determining what students know and how they represent what they learn. New
forms of assessment method have been developed in the past 10 years (Welch,
1995). As methods to assess learning change, it is clear that how they are used
must also be modified. Black (2003) proposed three problems for quality
assessment practices; (1) current assessment methods do not include students in
their learning; (2) grades tend to cause competition rather than learning; (3)
feedback is not encouraging low-achieving students. Traditional forms of
assessment including pencil and paper tests are now used in conjuction with
performance tests, student portfolios, laboratory investigations, and written
essays to measure student achievement and to provide a complete and depth

picture of students’ learning (Hein & Price, 1994).

Black and William (2004) stated that formative assessment differs from
summative assessments in that they provide information that can be used by teachers
and students to modify the teaching and learning activities in which they are
engaged. They suggested that when students are faced with contradicting views, the
teacher can offer feedback and work with them. To be effective, science teachers

need specific examples to implement changes in their assessment practices.

2.1.2 Changing Face of Science Education in Turkey

Understanding the nature, content and aims of the science education reforms
in Turkey, theoretical basis of these reforms is important. Without knowing the past
of these reforms, it might be difficult to understand the context. In this study,
emphasis is on the individual differences in teaching and assessment methods in
science (TAMBID) and this idea emerged from the reforms in the science curriculum
in Turkey. Therefore to examine the science curriculum development for the years

may help to understand the context of the study.
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The Turkish education system and science education developments can be
examined after 1923 in two phases, before 1960 and after 1960 (Ayas, Cepni, &
Akdeniz, 1993). The Turkish education system was steady from 1923 to the 1960’s.
Science teaching in secondary schools was for the selected students who wanted a
career in science. During this period, Turkey educational system was mostly
influenced by John Dewey’s advices during his trip to Turkey (Farrell, 1967). His
influence on Turkish educational system was on changing the philosophy of teaching
and learning. His idea on this issue was that students working in groups on a central
project related to their own interests were the key to learning. He also stated that
“The basic aim and purpose of schools in Turkey ought to be reform and progressive
gradual development”. Dewey pointed out that “education should be understood as a
primary investment in future generations who will be responsible for fulfilling the
promise of the Turkish experiment. (Dewey, 1983, p. 275). Dewey visited Turkey in
1924 and tried to make changes within the Turkish education system by bringing and
introducing his idea to Turkey. According to Dewey, the big problem of all schools
in Turkey is the disconnection between school studies and the real life of students
who have done in school has nothing to do with real life. (Turan, 2000; Wolf, 1996).

After 1960s, the development and improvement of science education
accelerated. In this second phase of the reforms, the most important reform was the
establishment of the Scientific and Technical Research Council of Turkey (Tiirkiye
Bilimsel ve Teknik Arastirma Kurumu, TUBITAK) in 1963. After that time, MEB
and TUBITAK studied collaboratively and tried to improve the science curriculum
of Turkey. At that time, science curriculum of America was taken as a model for the
changes in the curriculum. However this curriculum was not be successful in Turkey
conditions mostly because of the differences in cultures and students’ characteristics
in two countries (Karagdzoglu & Murray, 1988; Duman & Williamson, 1996).

There have been increasing efforts to improve Turkish educational system
especially since 1992. In the way of being a full member of the European Union and

this leads to the changes in education, the Turkish government now gives more
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importance to education in Turkey and the Ministry of National Education handles
the problems in education and set the educational requirements of the 21 century as
a priority (Askar & Akkoyunlu, 1994). To achieve these purposes, the MEB has
become a member of many international educational curriculums and projects such
as the International Association for the Evaluation of Educational Achievement in
1998 and the Third International Mathematics and Science Study Repeat (TIMSS-R)
for 8" graders. Turkey is also a member of Organization for Economic Co-operation
and Development (OECD) and so takes part in the some programs like International
Student Assessment for 9™ graders (Ministry of National Education, 2003).

One of the most important reforms in education for Turkey was to change the
compulsory education by increasing from five years to eight years. This was done in
August, 1997 by the MEB and the Turkish government. With this reform, education
system has completely reorganized and so the primary science curriculum. Turkey
still continues to improve its educational system, especially in the areas of learning
theories, curriculum development, and educational technology by placing the

students at the center of education.

2.1.3 New Science and Technology Curriculum of Turkey Regarding Teaching
and Assessment Methods

In light of all of the developments mentioned above, science and technology
curriculum has been currently changed and started to be used in 4™ and 5™ grade in
2005-2006 education year. With regard to the teaching methods in the NSTC,
constructivist teaching strategies are suggested for the teachers to be used in science
and technology lessons, which are all student centered approaches. Although the
constructive view of teaching and learning is not directly the scope of this study, for
the theoretical framework, it is summarized and compared to the traditional view in

Table 2.1 (Brooks & Brooks, 1999, p. 17).
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Table 2.1 Differences in the Traditional and the Constructivist Classrooms

Traditional Classrooms

Constructivist Classrooms

Curriculum is presented part to whole,
with emphasis on basic skills.

Curriculum is presented whole to part with
emphasis on big concepts.

Strict adherence to fixed curriculum is
highly valued.

Pursuit of student questions is highly
valued.

Curricular activities rely heavily on
textbooks and workbooks.

Curricular activities rely heavily on
primary sources of data and manipulative
materials.

Students are viewed as “blank slates” onto
which information is sketched by the
teacher.

Students are viewed as thinkers with
emerging theories about the world.

Teachers generally behave in a didactic
manner, disseminating information to
students.

Teachers generally behave in an interactive
manner, mediating the environment for
students.

Teachers seek the correct answer to
validate student learning.

Teachers seek the students’ point of view
in order to understand students’ present
conceptions for use in subsequent lessons.

Assessment of student learning is viewed
as separate from teaching and occurs
almost entirely through testing.

Assessment of student learning is
interwoven with teaching and occurs
through teacher observations of
students at work and through student
exhibitions and portfolios.

Students primarily work alone.

Students primarily work in groups.

The other concern stated in the NSTC is that, student centered strategies
provide appropriate learning opportunities for the students by stimulating higher
order thinking skills like analytic and creative thinking skills. Suggested teaching
strategies in the new curriculum which are listed toward the teacher centered to the

student centered are shown in Table 2.2.
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Table 2.2 Suggested Teacher and Student Centered Teaching Strategies in the NSTC
(MEB, 2005)

< —>

Teacher Centered Strategies Student Centered Strategies
Lecturing Demonstration = Whole Class  Role Playing Project Independent
Discussion Study
Story telling Video Peer Library Learning
Teaching Search Centers
Simulations Field Trips Questioning Programmed
learning
Practice and  Cooperative Discovery Individualized
Dirills learning teaching
systems
Drama Problem
based
learning
Games

In the new curriculum, it is also clarified that, based on the suggested
teaching strategies, teachers have to select the appropriate strategies to acquire the
determined objectives. They are expected to provide appropriate learning
environment for their students. The role of the teacher is the facilitator by guiding the
students. As for the evaluation and assessment of students, strategies are constructed
by taking the constructivist view of teaching and learning process. The summary of
the framework underlying in the new curriculum related to the assessment and
evaluation was given in Table 2.3 (MEB, 2005). In the curriculum, it is suggested
that teachers should offer multiple assessment opportunities for their students to
exhibit their knowledge, skills and attitudes. The NSTC give emphasis on alternative
assessment and evaluation strategies rather than traditional strategies. The suggested
traditional and alternative assessment and evaluation strategies in the NSTC are

summarized in Table 2.4.
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Table 2.3 Comparison of Traditional and Alternative Assessment and Evaluation

Strategies (MEB, 2005)

Less Emphasis

More Emphasis

Traditional assessment and evaluation
methods

Alternative assessment and evaluation methods

Evaluation independent of learning and
teaching

Evaluation as a part of learning and teaching

Evaluation of knowledge acquired easily or
learned by heart

Evaluation of meaningful and intensive learned
knowledge

Evaluation of partial knowledge
independent from each other

Evaluation of well constructed knowledge
network

Evaluation of scientific knowledge

Evaluation of scientific understanding and logic

Evaluation to learn the knowledge that
students do not know

Evaluation to learn what do students understand

Evaluation activities at the end of the
semester

Evaluation activities proceeds during all
semester

Evaluation of teachers only

Besides teacher evaluation, group evaluation
and self evaluation

Table 2.4 Suggested Traditional and Alternative Assessment Strategies in NSTC

(MEB, 2005)

Traditional Strategies

Alternative Strategies

Multiple choice tests
True-False questions
Matching questions
Fill in the blank questions
Short answer questions
Essay type questions
Question-answer

Performance evaluation
Portfolio
Concept mapping
Structured grids
Diagnostic branching tree
Word relation
Project
Drama
Interviews
Written reports
Demonstration
Poster
Group or peer evaluation
Self evaluation
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In new approaches, to assess the students knowledge does not depend on the
paper and pencil tests anymore but on alternative assesments as shown in the Table
2.4. Such assessments include strategies like open ended questions, teacher
observations, student portfolios, self assessments and group projects which are
appropriate assessment tools for student centered classrooms as suggested in the
NSTC.

A sampling of every day science achievement of students may be
incorporated into a science portfolio. The portfolio, as an example, may contain the
following entries (Hein & Price, 1994; Black, 2003);

1. Snapshots of hands on approaches from ongoing lessons and units of study.

2. Written work pertaining to summaries, outlines, book reports, as well as of
expository, creative, and narrative writings.

3. A video tape of collaborative endeavors of students to notice the quality of
interactions.

4. Tape recordings of oral presentations such as a book report.

5. Drawings of construction items made for science experiments and demonstration.

6. Dramatizations, evaluated on a five point scale, pertaining to a unit on famous
scientists.

7. Self evaluation of students in terms of quality criteria.

8. Art products such as murals, diagrams, and other illustrations developed of what
was studied in science units of study.

9. Test results of classroom developed tests measuring achievement in ongoing units

and lessons.

10. Student / teacher planning of what is left to learn within a specific unit in science.

A carefully designed rubric may also be used to assess the quality of each
portfolio (Ediger, 2001). Whether the teachers integrate these strategies into their
assessment procedures, demonstrate the degree of their using new strategies and
taking into account the students’ differences as the students will select the strategy

by themselves to put into their portfolios based on their different characteristics.
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2.2 Review of Related Studies

2.2.1 Studies on Teaching and Assessment in Science and Technology
Education

Many authors and researchers have addressed the question "What is
Science?" and “What is Science Education?” Science is a process of searching for
fundamental and universal principles that explains causes and effects in the universe
(Rutherford & Ahlgren, 1989, National Research Council, 1996). The method
includes hypothesis, repeatable experiments, observations and new hypothesis.
Science is not a collection of facts and theories. The process by which we develop
theories is science, not the theories themselves. Science is the field of study which
attempts to describe and understand the nature of the universe in whole or part. Over
the past decade, science education reform recommendations have been quite evident.
In developed countries, policy reports are suggesting comprehensive changes in
science teaching and learning (American Association for the Advancement of
Science, 1993).

Recent calls for reform in science education (American Association for the
Advancement of Science, 1993; National Research Council, 1996; Council of
Ministers of Education in USA, 1997) have emphasized the need for science to be
accessible to all students and for all students to have the opportunity to attain high
levels of scientific literacy. Although scientific literacy can have several dimensions,
scientific literacy require that students acquire not only an understanding of the
theoretical and conceptual principles of science, but also develop an understanding
of the nature of science and relations between science, technology, society, and the
environment and develop skills of scientific inquiry and problem-solving. Such
reforms in science teaching require a fundamental change in the teacher’s role, and
many specialists have pointed to the need for teachers to change their conceptions

and practices concerning the teaching of science (James, 1972; Klopfer, 1971;
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Humphreys, et al, 1982; Miller, 1984; Hodson, 1998; Longbottom & Butler, 1998).
The educational researchers tried to find the ways to improve science education and
to contribute to the Science education reforms. Based on this issue, in some studies
themes are identified to be considered in science education. Some of these themes
identified by the researchers include (a) constructivism, (b) thematic approach, (c)
assessment and evaluation, (d) equity, (e) science—technology—society (STS), (f)
educational technology, (g) cooperative learning, (h) hands-on activities, and (i) the
nature of science (Ellis & Backe, 1995). It is emphasized that to improve science
education these themes must be handled and explored. There are also many
instruments developed in light of these themes to get perceptions of teachers about
their science teaching and their needs in the field to apply the suggested science
program of their country (Haney, Czerniak & Lumpe, 1996; Czerniak, Lumpe &
Haney, 1999).

The scientific method which is considered as the way of learning science by
many science educators and teachers have also been addressed by most historians of
science, philosophers of science, and science educators. They all accept that there is
no such thing as 'the scientific method'. Feyerabend (1988) even goes so far and
argue that: 'the events, procedures and results that constitute the sciences have no
common structure' and that: There can be many different kinds of science. People
starting from different social backgrounds will perceive the world in different ways
and learn different things about it which are all consistent with the MI theory
(Feyerabend, 1988).

Fensham (1987) stated that “While science courses have been the part of
general education of most children over the last couple of decades, the effectiveness
of traditional science courses has become under increasing criticism. The studies
revealed that there is a need for change in traditional science courses that would
more appropriately fill the role of science for all” (p. 18-23). For this issue, there
have been many reviews and reform proposals. Reforms include demands that the

content of science courses should be made more interesting and relevant to
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children’s lives, or that ways of teaching science should be more sensitive to the way
children learn, to the children’s gender, interests or to their cultural background. In
other words students must be in the center of our education (Longbottom & Butler,
1998). Teaching for understanding meaning that there is more than one way to solve
a problem or to learn a scientific concept is getting importance in science
classrooms. To teach for understanding it is suggested that teacher centered
classrooms must be shifted to student centered classrooms. By this way the emphasis
will be on students and their groups other than on the lecturing and textbooks. To
achieve this purpose and put the students at the center of education, many new
approaches for science teaching was developed. With these approaches, it is also
possible to take into account the students’ differences and to organize the lessons
based on the students’ interest and skills. In these lessons, teachers provide students
with hands-on experiences, not just paper and pencil assignments. Students are
introduced with the problems related to real life, not with the knowledge formulated
in the book. Such a curriculum enables students to make sense of science in their
daily lives and engage in science practice as well. In this sense, it brings science into
the everyday life of the student and the real world. Therefore, it would be essential to
know how students learn and examine the learning theories for meaningful learning
of science by the students (Anderson & Mitchener, 1994; Eisenhart, Finkel &
Marion, 1996).

2.2.2 Learning Theories based on the TAMBID

In the literature there are some points of views regarding the use of the
TAMBID in the education. As each individual in the universe is genetically unique,
their brains are also unique. The relationship between brain and learning is explained
in a manner that, the more complex the learning, the greater the total brain
interaction and the complexity of the learning differs among individuals which
constitute the basis of the differences among individuals (Thies, 2000). In spite of

this fact, most schools still use the same curriculum, instructional methods, and
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assessment methods for all students regardless of differences in their learning and
processing styles (Kutay, 2006). There are many learning theories including theories
of Piaget, Ausebel and Vygotsky. Although all of these theories of learning
emphasize how individuals learn, some of the learning theories gives more emphasis
on individual differences. One of the clearest and most important revelations
stemming from brain researches is that there are no "regular” students. The notion of
broad categories of learners-smart, not smart, disabled, not disabled, regular, not
regular-is a gross oversimplification that does not reflect reality. By categorizing
students in this way, we miss many subtle and important qualities and focus instead
on a single characteristic (Rose & Meyer, 2002). These theories are mostly brain-
based theories as also suggested by Giineysu, Caglayan and Kaygisiz, 2005). She
claimed in her book The Reflection of Brain Based Studies on Education is that
results of the studies on brain have an affect on teaching and learning environments.
Findings of the experimental studies on brain change our view of looking into
individuals and so individual differences are being more emphasized in schools with
the extensize researches on brain studies. By this way, the educators with the
teachers are trying to find new ways and strategies of handling with the individual
differences of the students in the classroom. A classification of learning theories
based on brain-based studies and individual differences are shown in Figure 2. 2a
(Giineysu et al., 2005). Also, what brain research tells about individual differences is

summarized in Figure 2.2b.
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Left/Right Brai Learning Sty Multipl Brain Based Learni
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Figure 2. 2a Learning Theories Based on Individual Differences

Learning
Differences

Recognition
Networks

Affective
Networks

Strategic
Networks

Distributed Hierarchical Distributed Hierarchical

Distributed Hierarchical

Figure 2.2b. What Brain Researches Tells Us About Individual Differences
(from Hall, 2002, http://old.cast.org/tesmm/example2 3/brain.htm)
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There are three networks processing in the brain. Figure 2.2b demonstrated
the organization of three (recognition, strategic, and affective) learning networks in
the brain. These networks with the highly specialized subprocesses within networks
demonstrated that each student brings a unique assortment of strengths, weaknesses,
and preferences to school. To focus on one network alone for any given student is
not suggested by brain research studies. Rather it is emphasized that patterns of
strength and weakness across all three networks interact with the teaching and
learning environment in ways that can either bring about progress or frustration.
Sometimes a problem in one area can receive so much attention that other issues are
missed. For example, students with learning disabilities are often mistakenly thought
to have problems only with recognizing words. Furthermore, understanding affective
issues can help teachers support all learners more appropriately. Of the three learning
networks, affective networks are perhaps intuitively the most essential for learning,
yet they are given the least formal emphasis in the curriculum. All teachers know
how important it is to engage students in the learning process, to help them to love
learning, to enjoy challenges, to connect with subject matter, and to persist when
things get tough. When students withdraw their effort and engagement, it is tempting
to consider this a problem outside the core enterprise of teaching which is not true.
Attending to affective issues when considering students' needs is an integral
component of instruction, and it can increase teaching effectiveness significantly.
Lastly, it can be concluded that most learning occurs in students by interaction of
these networks which explain the relation between brain based studies and individual
differences. (Rose & Meyer, 2002).

The classification of learning theories in Figure 2.2a based on brain based
studies are directly related to the differences among the individuals. A teacher can
determine their students’ LS, multiple intelligences or emotional intelligences by
using various inventories in the literature and might select the teaching strategies that
will be used in the lesson based on the TAMBID. As the number of researches about

brain structure and functioning, the nature of the teaching and learning strategies
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may also change (Giineysu et al., 2005). The terms neuroscience, science of learning,
brain-based studies and learning styles are often used as if they are interchangeable
but they have a distinct meaning, research lineage and references. The followings are
short explanations of each learning theories summarized in light of the relation with

individual differences of the students.

2.2.2.1 Left/Right Brain

In this learning theory, which is also known as brain-lateralization theory,
individual differences of the students are related to the hemisphere of the brain.
According to this theory, learning is achieved by using whole brain. Teachers taking
into account this issue should know that which hemisphere of the brain their students
use. Some of the individuals may use their one of the hemisphere more than the other
suprisingly two hemisphere are indeed participated in all of the processess not in the
same manner but in different way.

The concept of right brain and left brain thinking developed from the
research in the late 1960s of an American psychobiologist Roger W Sperry. He
discovered that the human brain has two very different ways of thinking. One (the
right brain) is visual and responsible from emotions by processesing information in
an intuitive and simultaneous way, looking first at the whole picture then the details.
The other (the left brain) is verbal and processes information in an analytical and
sequential way, looking first at the pieces then putting them together to get the whole

(Dunn & Griggs, 2000).

2.2.2.2 Learning Styles

Learning styles is defined and classified with a variety of different definitions
and classifications in the literature. A well- known definition of LS used by many
researchers is ‘“a biologically and developmentally imposed set of personal

characteristics that make the same teaching method effective for some students and
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ineffective for others.” (Dunn & Griggs, 2000, p. 3; Dunn, Beaudry & Klavas, 1989,
p- 51). The other definition by Lee and Lodewijks (1995) is “the tendencey to use
certain processing and regulation activities spontaneously when learning.” (p. 320).

The differences in environment constitute the learning in individuals. Each
individual have different LS in this environment. Two children having the same
parent may have different LS since their perceptions might be different causing them
to have different needs and interests. These constitute the individual differences. If
individual differences are taken into account in the educational settings, individuals
will be happy and the knowledge acquired in this environment will be permenant
(Giineysu et al., 2005). Furthermore, learning styles are helpful for teachers and
provide the means of understanding their own students’ learning styles. There are
numerous quantitative studies in the literature demonstrating that teaching based on
students’ learning styles improves both classroom success and satisfaction (Dunn,
Beaudry & Klavas, 1989; Smith, 1997; Dunn & Griggs, 2000; Kutay, 2006).

LS were one of the most significant individual differences for teaching and
learning process about which many researches were carried out, and many
classification system was constructed for the teachers to take individual differences
of their students into account. LS is also one of the unique approach in which the
individual differences of the students is more emphasized than any other approaches
in the literature (Kolb, 1984; McCarthy, 1996). Therefore it would be helpful for the
scope of this study to explain different LS models, and their use in education. There
are various learning styles model in the literature. One of the reasons why there are
so many approaches is the diversity of views in the literature about how individuals

learn. Table 2.5 summarized the different learning styles models.
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Table 2.5 Learning Styles Models

GENERAL INFORMATION THEORETICAL ASSUMPTIONS LEARNER MODEL
CLASSIFICATION
1. Most individuals can learn. -Environmental, Table 2.6
2. Instructional environments, -Emotional,
resources, and approaches can -Sociological,
respond to diverse learner style -Physiological
strengths. -Psychological
3. Everyone has strengths, but
Based on different people have many
-cognitive style theory (the idea different strengths.
that, individuals process 4. Individual instructional
information differently based on preferences exist and can be
Dunn and either learned or inherent traits) measured using an instrument with
Dunn and excellent published reliability and
Learning  -brain lateralization theory (the validity.
Style Model idea that the left and right 5. Given responsive environments,
hemispheres of the brain have resources, and approaches,
different functions. students attain statistically higher
achievement and attitude scores in
matched, rather than mismatched
learning styles treatment.
6. Most teachers can learn to use

learning styles as a cornerstone of

their instruction.
(Dunn & Griggs, 2000).
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Table 2.5 (cont’d)

Kolb
Learning
Style
Model

Students are classified as
having a preference for
(a) concrete experience or
abstract conceptualization
(how they take information in)
and
(b) active experimentation or
reflective observation (how
they process information).
The four types of learners in
this classification scheme are:
e Type I (concrete,

reflective) the diverger.

e Type 2 (abstract,
reflective)—the
assimilator.

e Type 3 (abstract,

active)—the converger.

®  Type 4 (concrete,
active)—the
accommodator.

(Kolb, 1984).

-Students are different in how they take
information and how they process the
information

-Learning has a continuum cycle

-Concrete
experience, -
Reflective
observation
-Abstract
conceptualization
-Active
experimentation

Table 2.6
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Table 2.5 (cont’d)

McCarthy’s
4MAT
Learning

Style Model

Based on a "wheel" for the
development of lessons which will
lead students from concrete
experience to reflective observation
to abstract conceptualization and
finally to active experimentation
(from Kolb's model)

Four different types of learners in a
classroom:

1. Innovative learners who are
mainly interested in personal
meaning.

2. Analytic Learners are essentially
interested in having facts directly
without going deeply into details
and concepts.

3. Commom sense learners are
interested in how things work.
They want to involve and check it
out personally.

-Different students have
different understanding
and way of processing
knowledge

-Flexible to change the
style from one to another
for a student

-Dynamic learners are
interested in self directed
findings. They trust their
feelings and also like to
teach others.

-Innovative learners
-Analytic Learners
-Commom sense
learners

-Dynamic learners

Figure 2.3




In Table 2.5, three learning theories with their brief explanations were
tabulated. In general, these three learning style models have some common features.
For instance, they are similar in that, all supports the idea that students have different
understanding or strength for learning. Among three models, the well-known and
frequently used ones are the Kolb learning style model and Dunn and Dunn learning
styles model. Although it is popular, McCarthy LS model has never been evaluated
using either experimental or correlational research (Kutay, 2006). The three LS
models are supporting the same idea in different ways. The main difference among
them is the elements of individual differences of the students. In Dunn and Dunn
model, learners are classified based on their achievement in different sitauations
according to the environmental, emotional, sociological, physiological and
psychological factors. Searson and Dunn (2001) in their research has identified
factors which assist or hinder individuals in the classroom in achieving as optimally
as possible. They stated that the teachers need to consider the LS theory when
evaluating under which conditions students do best in achieving objectives in science
instruction which also includes individual differences of the students. Dunn & Dunn
learning style model is summarized in Table 2.6 by considering the elements of the

model (Searson & Dunn, 2001).
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Table 2.6 Dunn and Dunn Learning Styles Model

STIMULI ELEMENTS

Environmental | Sound Light Temperature Design

Emotional Motivation Persistence  Responsibiliy Structure

Sociological Self  Pair  Peers Team Adult Varied

Physiological Perceptual Intake Time Mobility

Psychological | Global Hemisphericity  Impulsive
Analytic Reflective

< Simultaneous or Successive Processing: - ...p

As tabulated in Table 2.6, The Dunn and Dunn model includes five strands

(i.e, environmental, emotional, sociological, physiological and psychological). These

factors or stimuli affecting students’ learning in different levels of elements

originally stated by Dunn (1999) are as follows:

1. Environmental factors such as acceptable noise levels, temperature readings, as

well as formal versus informal seating arrangements.

2. Emotional elements such as conformity versus nonconformity, as well as

preferences for choices as to what to learn.

3. Sociological factors such as studying alone or with others as well as well as

preferring collegial relations versus structure with a more authoritative teacher.

4. Physiological factors such using auditory, tactual, and/or kinesthetic ways of

learning. Included too are moving around or sitting still as well as eating versus

not eating while concentrating on the task at hand.

. Psychological factors such as being an analytic learner who focuses on a step by

step fashion which leads to an understanding, as compared to global learners who
desire to understand what is learned and how it relates to themselves before

focusing on facts.
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Analytic students respond best to printed words whereas global learners
respond better to illustrations and pictures. The Dunn research indicates, ‘If students
cannot learn the way we teach them, then we must teach them the way they learn’
(Dunn, 1999).

The other learning style system proposed by Kolb (1984) is different from the
Dunn and Dunn model in that the classification of the learners is different. Kolb is
one of the researchers who has many studies on LS. Before defining the LS, he try to
explain the learning process calling it as learning cycle. He claimed that, to achieve
learning, an individual have to experience four stage; concrete experience, reflective
observation, abstract conceptualization and active experimentation. This cycle is

shown in Figure 2.3.

Concrete Experience

ACCOMEODATORS DIVERGERS
Active Processing | Continuum Feflective
Experitnentation Observation
CONVERGERS ARSIMILATORS

Perception
Contitmnum

Abstract Conceptualization

Kolb's Learning Styles

Figure 2.3 Kolb’s Learning Style Model
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Type 1 (divergers) learners respond well to explanations of how course
material relates to their experience, interests, and future careers. Their characteristic
question is “Why?” To be effective with Type 1 students, the instructor should
function as a motivator. Type 2 (assimilators) learners respond to information
presented in an organized, logical fashion and benefit if they are given time for
reflection. Their characteristic question is “What?” To be effective, the instructor
should function as an expert. Type 3 (convergers) learners respond to having
opportunities to work actively on well defined tasks and to learn by trial-and-error in
an environment that allows them to fail safely. Their characteristic question is
“How?” To be effective, the instructor should function as a coach, providing guided
practice and feedback in the methods being taught. Type 4 (accomodators) learners
like applying course material in new situations to solve real problems. Their
characteristic question is “What if ?” To be effective, the instructor should pose
open-ended questions and then get out of the way, maximizing opportunities for the
students to discover things for themselves. Problem-based learning is an ideal
pedagogical strategy for these students (Kolb, 1984).

McCarthy (1996) is the other researcher attempting to explain the basis of
LS. The 4MAT system model is derived from Kolb’s model so it is similar to this
model. The 4MAT wheel (McCarthy, 1987; shown in Figure 2.4) is divided into four
which represent four different types of learners in a classroom: Innovative learners,

analytic learners, commom sense learners, dynamic learners.
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Concrete Experience
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Active Experimentation .|~ Reflective Observation
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right

BumuyL

Abstract Conceptualization

Figure 2.4 4MAT System, Teaching to Learning Styles with left/right brain systems

McCarthy (1987) also suggested appropriate teaching strategies for her
different learning style formats. The suggested activities with her correspoing learner

type in McCarthy learning style model is given in Table 2.7.
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Table 2.7 Suggested McCarthy Learning Style Model Teaching Strategies for

Learners

Type of Learner Suggested Teaching Strategy

Innovative Learners Cooperative learning, brain storming and
integration of different contents such as
science with writing models

Analytic Learners Traditional lectures, independent research
and listening to experts in the subject
matter

Common Sense Learners Concrete style, experimental activities,

hands-on tasks and kinesthetic experience

Dynamic Learners Independent studies, role playing and
games

McCarthy (1987) stated that the most prevalent teaching strategies in public
schools are instructional techniques like lecturing. McCarthy suggested that to
include the whole brain in learning teachers should use four styles which serve to

both left brain and right brain in their lessons.

2.2.2.3 Multiple Intelligences

Since the theory of multiple intelligences proposed by Howard Gardner in
1983, educators and researchers have become very interested in the theory as a
means to improve teaching and learning in a multiplicity of ways. Although multiple
intelligences is not a learning theory, it affects the learning in students and have a
profound impact on the way teachers teach, the way children learn and are assessed,
and the manner in which children are considered to be smart or intelligent (Toth,
2002). Individual differences of the students differs with respect to their talents or

intelligences. Seven main intelligences proposed by Gardner (1983) are verbal-
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linguistic, logical-mathematical, visual-spatial, musical-rhythmic, bodily-kinesthetic,
interpersonal and intrapersonal. Then Gardner added eight and even ninth
intelligences to the list-the naturalist and existentialist intelligences. (Also the tenth
is on the road-sexual intelligence). Multiple intelligences suggested teaching
strategies for students differing in their LS. Learning is enhanced when a classroom
environment is created that provides students with opportunities to learn in several
ways (Gardner, 1983). The role of teacher in this theory was to guide and help the
students. MI is related with the TAMBID in that teachers can implement numerous
teaching methods according to different intelligence types that their students possess.
Table 2.8 (adapted from Armstrong, 1994) summarized the intelligences areas with
its features and suggested teaching activities for specific intelligences that teachers
might use in their classroom.

As theory of multiple intelligences have been applied in many educational
setting, one of the important issue to consider is to assess the teachers’ perception
and knowledge related to the theory of multiple intelligences and how the teachers
apply and implement the multiple intelligences in the classroom must be considered.
There are a number of studies in this issue supplying guidance to the shape and

rationale of this present study.
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Table 2.8 Multiple Intelligences Areas and Suggested Teaching Strategies
(Armstrong, 1994)

Children who

Think Love Need
are strongly:
reading, writing, telling books, tapes, writing tools
Linguistic in words stories, playing word paper diaries, dialogues,
games, etc. discussion, debate stories
things to explore and
Losical experimenting, think about, science
g . by reasoning questioning, figuring out  materials, manipulatives,
Mathematical . . .
puzzles, calculating, etc.  trips to the planetarium
and science museum
art, LEGOs, video,
movies, slides,
. in images designing, drawing, imagination games,
Spatial . N : .
and pictures  visualizing, doodling, etc. mazes, puzzles, illustrated
books, trips to art
museums
role play, drama,
through dancing, runnin movement, things to
Bodily- & . fg, running, build, sports and physical
. . somatic jumping, building, .
Kinesthetic . . . games, tactile
sensations touching, gesturing, etc. .
experiences, hands-on
learning
. singing, whistling, sing-along time, trips to
. via rthythms - . concerts, music playing at
Musical . humming, tapping feet :
and melodies . . home and school, musical
and hands, listening, etc.. .
mstruments
by bouncing leading, organizing, frlep ds, group games,
. . . . social gatherings,
Interpersonal ideas off relating, manipulating, .
.5 . community events, clubs,
other people mediating, partying, etc. . .
mentors/apprenticeships
. ) o 1 i 1
deeply inside setting goals, meditating, secret places, t.1rne alone,
Intrapersonal . . . self-paced projects,
themselves  dreaming, being quiet,

choices
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2.2.2.4 Brain Based Learning

Humans have a marvelous brain, whose possibilities appear endless. So when
we refer to brain-based learning, we are concerned about maximizing learning,
understanding how the brain works best. Some of the researchers argued the concept
of brain based learning as they claimed that all learning is brain based. Twelve
learning principles that emphasize the connections and patterns our brains make are
as follows (Caine & Caine, 1997).

. The brain is a complex, dynamic system.
. The brain is social.
. The search for meaning is innate.

. The search for meaning occurs through “patterning.”

1

2

3

4

5. Emotions are critical to patterning.
6. Every brain simultaneously perceives and creates parts and wholes.
7. Learning involves both focused attention and peripheral perception.
8. Learning always involves conscious and unconscious processes.

9. We have at least two ways of organizing memory.

10. Learning is developmental.

11. Complex learning is enhanced by challenge and inhibited by threat.

12. Every brain is uniquely organized.

2.2.2.5 Emotional Intelligence

The roots of emotional intelligence come from the studies of Thorndike.
Thorndike (1920) defined the social intelligence as the ability to understand and
direct the woman, man, girls and boys and also to behave logically in relation with
individuals. Emotional intelligence has five basic elements; self awareness, directing
the emotions, self motivation, empathy and handling with the relations (Goleman,
1995). Teachers considering the emotional intelligences of the students pay attention
to arrange the learning environment in a way where fear is removed and provide

struggle. Also students should be ready for the lesson emotionally in such an
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environment. There are four branch model of emotional intelligence describing four
areas of capacities or skills that collectively describe many of areas of emotional
intelligence (Mayer & Salovey, 1997). This model is shown in Figure 2.5. More
specifically, this model defines emotional intelligence as involving the abilities to:
(a) accurately perceive emotions in oneself and others, (b) use emotions to facilitate

thinking (c) understand emotional meanings, and (d) manage emotions.

[ EMOTIONAL INTELLIGENCE ]

MANAGING EMOTIONS

UNDERSTANDING EMOTIONS

FACILITATING THOUGHT

PERCEIVING EMOTIONS

Figure 2.5 Four Branched Model of Emotional Intelligence

Including the emotional intelligence, all brain-based learning theories give
opportunities for teachers with respect to the teaching and assessment of science by
considering the individual differences of the students in the classroom. At that point,
it is important to know how a teacher can deal with these individual differences of

the students in the classroom.
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2.2.3 Different Lessons to Different Students

When individuals come across with new information, their way of selecting,
perceiving and processing that information is different from each other because of
their background knowledge, unique qualities, likes and dislikes, cultural
environments and style of learning (Stronk, 1980; Rossman, 1983). Analysis of the
literature demonstrated that (a) there is a devolution in student interest and
achievement in science, (b) students needs’ are increasing, as students are different,
the need for different kinds of science instruction emerged (c) Student learning and
their attitudes in science can be im provedd by using science instruction and (d)
teachers should now more about individualized instruction by taking their students’
needs into acoount and they can be taught about the teaching and assessment
strategies to incorporate individualized instruction into science classrooms (O’
Toole, 1968; Hewitt, 1974; DeRose et al., 1979; Roach & Hommond, 1981; Green,
1982; Yager & Penick, 1984).

The effectiveness of the TAMBID has been examined for many years. Many
researchers emphasized the importance of the approaches taking into account the
student differences. For example one of the suggestions of Clark (1996) is to create a
positive science classroom climate was ‘making provisions for as much
individualization as possible’ (p. 65). Also he stated that teachers must provide every
student, regardless of learning modality strength in different areas. Knowledge of
learning theory, an understanding of how learning occurs and is facilitated, is an
important component of the TAMBID which are all student-centered teaching.
Teachers of science who know that learning is an active process by which students
individually and collectively achieve understanding use their pedagogical content
knowledge to make effective decisions about learning, teaching strategies, and
assessment. Effective teachers of science continuously develop a broad repertoire of
instructional strategies to engage all students in a variety of ways. These decisions
are impacted directly by the needs, interests, and abilities of their students (National

Research Council, 1996). The key issue emerged here is that how teachers handle
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the diversity in their science and technology classroom and how they organize and
plan their lesson by considering students’ differences. There are some approaches to
solve this conflict and to engage all of the students into the lesson. One of the
solution to this issue is proposed by Watts (2003) who suggested three approaches
for teachers to use in science lessons to address this issue. These three approaches
are;

¢ Differentiation at a very broad level, which treats the students in the
classroom as a homogeneous group and entails managing the class as a
unified whole and that makes little allowance for significant individual
difference.

e Partial differentiation, where groups of learners in the classroom are
recognized as having particular and different requirement, for example
ability, gender, preferences or special educational need.

e Full differentiation, where an attempt is made to track the individual learning
patterns and trajectories of each member of the class and, in that way, to
manage and support each person’s specific learning needs (Watts, 2003;
p.452).

He also stated that trends are towards the second and third approaches other
than first one by employing interactive teaching methods and promoting active
learning enabling students to plan and manage their own learning.

Research has also been conducted on the TAMBID by Dunn and Dunn
(1989) by using Dunn’s learning style model at more than 115 universities
worldwide. Studies have been carried out on students who are considered as gifted
and talented, learning disabled, emotionally disabled, at risk, low achieving or
average. According to the results of this research, it can be stated that using and
considering an individual's learning style can help increase concentration, processing
and retention of new and difficult subject.

There are also other researchers who examined individualized teaching

(Klopfer, 1971; James, 1972; Newport, 1973; Marchese, 1977; Repicky, 1978;
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Gettinger, 1983; Willett, et al, 1983). Results of their studies demonstrated that,
students learned more effectively and showed increased motivation and retention
when allowed to pace themselves. They reported that individualized instruction
produced significantly greater achievement gains than the traditionally taught groups
and conventional These researchers discussed about the issue that, since there are
many instructional approaches available to the science teacher, then the question
should not be “Which one to use today?” but “Which approach is best for this
particular student? The stated that teachers need to start tailoring science instruction
into a more personal approach which is individualized instruction.

Some of the studies demonstrated that there are no significant difference
between the individualized instruction and any other type of instruction (Bangert, et
al., 1983). For example, Anderson and Butts (1980) compared 40 sixth grade
students’ preference for different instructions to see whether there will be any
difference in achievement and attitude toward the instruction of the students., One
class was taught by group instruction and the other class was taught by
individualized instruction on the unit electricity. The results of the study revealed
that there were no differences in either achievement or attitude between the two
groups based on their scores on achievement and attitude tests. Bangert, et al., (1983)
analyzed 51 individualized instruction studies carried out on grades 6-12. They
reported that individualization of the instruction had a little effect on achievement
and attitudes. Also there are studies demonstrating that there is no effect of
individualized instruction on student achievement in science. For example Gallagher
(1970), Humphreys, et al. (1982), and Okebukola and Ogunniyi (1984) carried out
studies to compare cooperatively grouped students and individualistic grouping in
science laboratory. The results showed that cooperatively grouped students have
significantly higher scores on science achievement test than students studied
individually.

One of the study conducted by a primary school teacher in a science lesson.

Pool (1997) investigated the effectiveness of three distinct instructional approaches
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on selection of the styles by the teachers and on the attitudes of 5™ grade students
toward instruction. In the first instructional approach, in which the teacher is in
charge, traditional strategies like lecturing, and memorization were used. In the
second approach, the teacher is comfortable with many innovative learning strategies
and sees new possibilities for defining discipline, but still largely directs student
learning. It is observed that more teachers are moving to the second approach,
though most teachers still operate from the mental model of the traditional approach
to education, because that was the way they were taught. In the third instructional
approach, which is actually brain-based teaching, learning becomes collaborative and
teachers and students have much more mutual responsibility. Here, students know
what they want to do, time parameters are flexible, and orderliness and coherence
prevail. Teachers have an extensive repertoire of strategies. These classrooms are
characterized by ongoing questioning and analysis. Students and teachers ask
experts, they get on the Internet, they learn together. The results of the study
demonstrated that although students are often much more comfortable with the third

instructional approach, the teachers are not.

2.2.4 How Can a Science Class be Individualized

Results of various studies revealed that there is no one best way to individualize
science instruction in terms of teaching and assessment methods. Therefore, a teacher
might use any kinds of methods to take into individual differences among their students
into consideration. There are also some decisions to be used in planning and
implementation of individualized or differentiated instruction since several key elements
guide differentiation in the education environment. Tomlinson (2002) identifies three
elements of the curriculum that can be differentiated: Content, Process, and Products.
Figure 2.6 illustrated the learning cycle and decision factors used in planning and
implementing differentiated instruction. Several elements and materials are used to
support instructional content. These include acts, concepts, generalizations or principles,

attitudes, and skills. Teacher plans what to teach to determine the content. For the
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process, flexible grouping is consistently used. Strategies for flexible grouping are
essential. Learners are expected to interact and work together as they develop knowledge
of new content. Teachers may conduct whole-class introductory discussions of content
big ideas followed by small group or pair work. Student groups may be coached from
within or by the teacher to complete assigned tasks. Grouping of students is not fixed.
Based on the content, project, and on-going evaluations, grouping and regrouping must
be a dynamic process as one of the foundations of differentiated instruction. There are
many strategies that teachers can implement in a science classroom. Among instructional
strategies that can help teachers manage differentiation to teach science and
individualize the instruction by helping students find a good learning "fit" are the
followings: use of multiple texts and supplementary materials, use of computer
programs, interest centers, learning contracts, compacting, tiered sense-making activities
and tiered products, tasks and products designed with a multiple intelligence orientation,
independent learning contracts, complex instruction, group investigation, independent
study, group work, science learning centers, peer teaching, activity kits and
individualized reading materials., there are many teaching and assessment methods like
cooperative learning or portfolio. For the assessment of the content, authentic assessment
strategies were suggested dor individualized instruction. Basically,and shortly, what it
means is that students are tested on what they have been taught and hopefully, what they
have learned. The greatest implications are that: curriculum is aligned with what is
expected to be learned; strategies used to teach are according to students' needs; and
assessment instruments used are flexible and adequately and appropriately used to
measure on-going performance (Clark, 1996; Hall, 2002; Tomlinson, 2005). Most of
these methods were suggested to use for individualized instruction or differentiated
instruction by many author in the literature. Among these methods, the teachers are
expected to select the ones that is most appropriate for her/his particular situation.
He/she should not be depend on and use only one methods of teaching. It is known that
the best method for maximizing learning for the students is the eclectic approach to

teaching science that ensure flexibility and variety in both science content and science
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teaching methods (Silberman, 1971; Jones, 1977; Plimmer & Hartshorn, 1989; Roach &
Hammond, 1981; Clark, 1996). In science classrooms, teachers applying the TAMBID
provide specific ways for each individual to learn as deeply and quickly as possible,
without assuming one student's road map for learning is identical to the other students.

Three ways by which the teachers who are taking into account the students’
differences in classes are listed by Tomlison and Dockterman (2002):

1. Teachers in differentiated classes use time flexibly, call upon a range of
instructional strategies, and become partners with their students to see that
both what is learned and the learning environment are shaped to the learner.
They do not force-fit learners into a standard mold.

2. Teachers in differentiated classrooms begin with a clear and solid sense of
what constitutes powerful curriculum and engaging instruction. Then they
ask what it will take to modify that instruction so that each learner comes
away with understandings and skills that offer guidance to the next phase of
learning.

3. Essentially, teachers in differentiated classrooms accept, embrace, and plan
for the fact that learners bring many commonalities to school, but that they
also bring the essential differences that make them individual. Teachers can
allow for this reality in many ways to make classrooms a good fit for each

individual.

53



Content

What teacher
Curriculum plans to teach
State and Local
Standards & & gzessment
Benchmarks of Conternt:
Product Summative
Ewaluation
Student
Readimess/ibility Process
Fre- —M  InterestaTalents How teacher
Aszzessment Learning profile « Plams instrustion
Priot KEnowledge « Whole class
= Groups/Tairs
= Indivicdually
¥

Figure 2.6 Learning Cycle and Decision Factors Used in Planning and Implementing
Differentiated Instruction (Hall, 2002;
http://www.cast.org/publications/ncac/ncac_diffinstruc.html)

Identifying the various needs of the learners and then differentiating
instruction to create multiple instructional paths can be a challenging task as can be
seen from the studies carried out on this issue (Tomlison & Dockterman, 2002).
Knowledge of how individuals learn may offer various teaching strategies to be used
in a science and technology classes. Figure 2.7 demonstrated how teachers’
knowledge of how individual learn allows for purposeful choice of instructional

methods (Bransford et al., 1999).
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In the literature there are also technology integrated solutions. Specifically, some

recommended software titles to solve this issue:

Thinking Reader, a product in development at the Center for Applied
Special Technologies (CAST), embeds reading and comprehension scaffolds
into a digital version of a piece of core literature that the entire class is
reading. The program uses text-to-speech to make the content accessible to
struggling readers, and built-in strategy prompts help build comprehension.
The program can be leveled to reflect growing abilities (www.cast.org).

Inspiration, a wonderful and easy-to-use graphic organizing tool, can help
you review book content in a variety of modes that can support multiple LS.
An outline of events or ideas, for instance, can also be displayed graphically.
Relationships can be shown in text or with boxes and circles. Students, too,
can use this flexible tool as a support for organizing their own thoughts and

understanding (www.inspiration.com).

TimeLiner takes any sequenced information, puts it in the right order, and
displays or prints it as a banner time line, a poster, a scrolling HTML
document, or a multimedia slide show. The same data can be viewed in
different ways, which, like Inspiration, gives students many avenues by
which to reach your students at the touch of a button. The ability to annotate
events in a time line with notes, images, movies, voice, and links to Web
pages offers students multiple ways to express themselves. Some in your
class may write paragraphs to display their understanding, while others may

record their thoughts as attachments to the sequence of events in a chapter.
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Figure 2.7 How Teachers’ Knowledge of How People Learn Allows for
Purposeful Choice of Instructional Methods (Bransford et al., 1999).

2.2.5 Teachers™ Perceptions and Practices on the TAMBID

Studies investigating students’ differences in learning generally indicated that
teachers do not use individualized instruction in their lesson (Pool, 1997). For
example, Brunkhorst et al., (1993) reported that, only a small number of elementary
teachers regularly incorporated innovative strategies in their science lessons.
Therefore they pointed out that, for these and other reasons, preparation of teachers
to teach science is recognized as the focal point in science education reform and

more reseach studies are needed in this area.
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In another study, Baney (1998) describe the experiences and perspectives of
four Sthgrade teachers as they worked together as a team to implement strategies
based on Howard Gardner's Theory of Multiple Intelligences (MI). An observational
case study design from a qualitative research approach was used as the teachers
planned and began to incorporate teaching strategies based on MI Theory into an
interdisciplinary social studies unit on power and responsibility. Throughout the
process, participants enhanced their knowledge of MI Theory and gained insights
into their own teaching practices through personal reflection and through interaction
with each other. By gaining a deeper understanding of the process of MI
implementation, as well as the driving and restraining forces associated with it, other
teachers can make their own decisions and choices about utilizing MI strategies in
their classrooms. The experiences of the teachers in the study also provide insights
and implications for education regarding educational change and putting research
theory into practice. The results of the study related with the implementation of
multiple intelligences in classroom carried out by Baney (1998) were so similar to
that of Borrego (1998) in that both emphasized the need for educational change and
the importance of multiple intelligences in this reform.

Another study was carried out by MacLeod (2002) to investigate teachers'
perceptions of Howard Gardner's Theory of Multiple Intelligences and related
practices. The results of the study are encouraging with regard to teachers'
perceptions of Gardner's theory (e.g., familiarity, training, applicability, and
comparison with other theories of intelligence). Results suggested that this sample of
teachers use a variety of different teaching strategies and assessment techniques
within their classrooms, reflecting Gardner's eight different intelligences. The
teaching strategy that was most frequently practiced was related to Interpersonal
Intelligence and the assessment technique that was most frequently practiced was
related to Verbal-Linguistic Intelligence. The two teaching strategies and assessment
techniques that were least frequently practiced were related to Musical-Rhythmic

and Naturalistic Intelligences. The other study conducted by Toth (2002) also aimed
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at determining teachers’ perceptions and implementation of multiple intelligences
centered instruction. The research methods included in this study were teacher
interviews and surveys. The results yielded similar findings of previous studies in
that teachers varied in their implementation of MI centered teaching, but tended to
focus their instruction toward the linguistic and logical-mathematical intelligences.
Generally, the participating teachers’ definition of MlI-centered teaching was
consistent with the definition of Gardner and they indicated that the use of MI-
centered teaching strategies was helpful in their classroom. Maddox (2002) also
suggested that teachers could be trained to get a clearer understanding of the multiple
intelligences. The authors of the articles carrying out studies related with the
perceptions of teachers about MI theory and MI applications in educational setting
did not give any information related with the effect size, power or practical
significance of their studies. Therefore the results are not trustworthy and need to be
replicated to get more accurate results. Besides intelligences of the students, gender
of the students is also a research area for individual differences in learning science.
Related to the gender differences in students, Stark and Gray (1999)
investigated and analyzed the male and female students’ preferences of selecting
learning activities to see whether there would be any difference in selecting the
learning strategies by the students of different gender to examine the gender factor
on strategies used in the lesson. To achive their purpose, first they chose a list of
science-based activities including, discussion in groups, teacher explanation to the
class, working with apparatus and materials, teacher demonstration to the class,
completing a science work-card or worksheet, solving a problem in science,
following up on a student’s own science question, watching television video about
science in the classroom, using textbooks about science in the classroom, writing
about some activity undertaken in science and learning about famous scientists (p.
642). The researchers then gave a survey to the students to determine their
preferences by gender and analyzed the data. Results showed that there are

differences in selection of strategies based on gender differences. However much
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selected activities were the same by all students. For example, most of the students
prefered working with apparatus and materials, watching television videos,
discussing science in groups or solving problems but it was observed that girls
tended to be more tolerant of seat-bound activities than were boys, in that they
enjoyed writing about science and learning about scientists. This study revealed that
individual differences in selecting teaching methods and assessment also include
gender factor.

The study carried out by Borrego (1998) explored the use of the seven
multiple intelligences within the classroom and the teachers' background knowledge
in the multiple intelligences. Pre and post surveys were administered to 20 special
education teacher interns. Survey questions were based on a 1-6 point Likert scale, in
addition to open-ended questions. Pre and post survey percentages were calculated
and compared. Pre and post test comparisons indicated a marked increase (85%) in
the number of books and articles read by interns regarding multiple intelligences
(MI). No differences between pre and post data were shown in self-reflection on
multiple intelligence methodology, or reflection of instruction with a colleague or
other adult. Finally, analyses of interviews and surveys exemplified that all of the
teacher interns utilized some form of student portfolio. Results indicated that training
provided in the multiple intelligences enhanced their ability to implement this
strategy effectively in the classroom.

Also the results of the some researches in literature demonstrated that reform
efforts often ignore teacher beliefs. Additionally, Haney, et al (1996) reported that
teachers feel isolated in their efforts to implement science recommendations. They
do not believe that the school community supports them in reform implementation.
Therefore, investigations examining the belief structures of teachers and other
members of the school community are needed to guide the existent science reform
efforts.

Reviewing the literature about science education, learning theories and their

applications in classrooms revealed that many schools started to integrate the new
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teaching strategies into their classrooms and even whole curriculum and many
researchers have carried out studies to investigate the effect of these strategies on
many discipline apart from science. There is one important belief that there is a
dependence of Western education on linguistic and mathematic-logical way of
teaching and so it is important for the teachers to address the other ways of teaching
in science curriculum and reach all of the students by using various teaching
strategies (Stenberg, 1994).

National School Public Relations Association (NSPRA, 1971) reported on
individualized instruction in USA that teachers which have once adopted
individualized instruction techniques will never return to the traditional classroom.
And most of the teachers prefer to use individualized instruction. However, teachers
who have never used the individualized instruction will have negative feelings and
attitudes toward individualized instruction. Primary school teachers’ perceptions on
individual differences and their needs to include individual differences of the

students into science and technology classes are in the scope of this study.

2.2.6 Need and Need Assessment

2.2.6.1 Definition and Levels of Need

It is possible to come across with different definitions of needs in the
literature. Reviere, et al (1996) defines need as a gap between real and ideal
conditions- that is both acknowledged by community values and potentially
amenable to change. This definition has three parts. First, a gap must exist between
the real and the ideal conditions in a community. Differences will always exist, and
individuals will always be arranged on a continuum from more to less needy.
Nonetheless, narrowing the gap is a positive goal. Second, this gap must be
perceived and acknowledged as a need by a community.

Berwick (1996) considers need as a gap or measurable discrepancy in what
learners need and what they receive in language programs. He defines gap as the

inconsistency between the target situation and the present situation. Majority of need
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assessment (N.A) studies have been based on a variation of one of the three
definition of the need:

¢ Need defined as a discrepancy

e Need defined as a deficit

® Need defined in terms of want or preference (Suarez, 1992).

Levels of need are explained in different categories by various researchers.

To clarify the idea that ‘NA should be focused on the people in the system’, Witkin
and Altschuld (1995) proposed levels of needs, each of which also represent a target

group for NA. The components of three levels of needs are summarized in Table 2.9.

Table 2.9 Components at the Levels of Needs

LEVEL COMPONENTS EXAMPLE

Level 1 Service receivers Students, clients, patients,

Primary information users, potential

customers

Level 2 Service providers and Teachers, parents, social workers,
Secondary policymakers administrators, managers

Level 3 Resources or solutions Buildings, facilities, supplies,

Tertiary technology, programs, class size,

transportation, programs

Witkin and Altschuld (1995) stated that many NAs are conducted at Level 2
and they stated that it can be used to determine inservice needs of elemantary
teachers where a new program is being instituted. In this study, needs of primary
school teachers were assessed by taking their perceptions into consideration in one of
the subproblems of the study so the level of need considered in the study was level 2.

There are other classifications of the need. For example, Kaufman's
Organizational Elements Model (OEM) proposed that there are three basic levels of

needs or discrepancies (Kaufman et al., 1993). The first of them is the external or
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Mega level defined as the needs of society and the larger environment. These needs
must be assessed first and concern outcomes delivered within the society in which
we all live and in which we make our contributions. In the other level named as the
Macro level needs should be addressed relating to the nature of outputs which are the
products of the institutions and organizations. At the Macro level, we could think of
how well organizations are delivering results of benefit to the organization itself and
to its partners. The other level is the Micro level. It deals with the results
accomplished by individual performers and teams that organizations use to achieve
the Macro level and, in turn, the Mega level. Each level depends on each other and at
each level, the discrepancy between "what is" and "what should be" must be

determined.

2.2.6.2 Prioritizing Needs

Needs assessment process results in the identification of many needs, while
the needs of people are infinite, resources required to solve need problems are finite.
Therefore the identified needs should be placed in order from most crucial to least
crucial so that attention can be given to the most critical needs first. In needs
assessment studies, when the needs are identified for a particular situation, priorities
of needs can be listed. There are some methodologies to set the priorities. The most
common approach for this is the quantitative approach. Witkin and Altschuld (1995)
suggested to use quantitative procedures for setting priorities for the ease of
application and the ability to defend the procedure. Quantitative approach of
ordering needs depend on the strength of their importance, and extent of the
discrepancy between targeted and actual status. There are basically two procedures
to order needs quantitavely; discrepancy index and the need index. Discrepancy
index proposed by Rokey (1975) involves current and targeted state of need on a
likert scale. Then the importance of needs are ranked according to the discrepancy
that exists between current and targeted state of need. The current state refers to the

present perceptions that respondents have in performing their duties, while the

62



targeted state of need refers to the perceptions that respondents should have in order
to perform their duties better. The difference between the current rating and the
targeted rating constitute the discrepancy. The greater the difference, the greater the
discrepancy would be and the greater the negative value, the greater the discrepancy
would be and so the greater need (Rokey, 1975). Need index was proposed by
Hanson (1978). This approach involves a democratic process where target groups
rank order their needs. In this approach, a need index for each item rated on a likert-
scale format is calculated. Then the calculated need indices are arranged in order of
magnitude. The higher index corresponding to the topmost priority need is listed
first, and the lowest priority need is listed at the bottom.

The data collecting instrument for this study was constructed to account for
the current state and targeted state and therefore the discrepancy approach to

prioritizing needs was appropriate to use in this study.

2.2.7 Conducting Needs Assessment

Determining the learners’ needs in order to achieve the desired target
situation is seen as the target of any N.A process. There are many different
definitions of needs assessment in the literature. Also the terms "needs analysis,
front-end analysis, goal analysis, task analysis and strategic planning" (Csete, 1996,
p- 2) might be used as synonyms for needs assessment. Identification of the needs
calls for a systematic way. This systematic way is defined as needs assessment. York
(1982) defines needs assessment as “the ordering and prioritization of community
needs”. Needs Assessment is a process that determines gaps between current outputs
or outcomes and required or desired outcomes, and placing these gaps in priority
order, and selecting the most important for resolution (Kaufman, Rojas & Mayer,
1993). Another definition of needs assessment was done by Gupta (1999). He
defined needs assessment as “a process for pinpointing reasons for gaps in

performance or a method for identifying new and future performance needs” (p. 4).
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The major purpose of needs assessment is to gather information for setting
priorities on needs of people in relation to a system of interest. Review of the
literature has identified various rationales for carrying out the needs assessment
process. These rationales are (a) Needs assessment used as a decision-making tool,
(b) Needs assessment as an empowerment tool.

Soriano (1995) stated that needs assessments are frequently confused with
program evaluation efforts. He clarified that a needs assessment may indeed be
considered a form of evaluation, because it may suggest that some of the current
services are not needed or are lacking. However he added that needs assessment and
program evaluation are different as their purposes are different in that needs
assessments are used to collect data to assess the need or current use of information
or services. The final information from NAs can then be used to make decisions
about the allocation of program resources and services. Program evaluations, on the
other hand, are mostly designed to evaluate the effectiveness or impact of an agency

or program, they may also suggest unmet needs, but this is not their primary purpose.

2.2.8 Philosophies of Needs Analysis

According to Stufflebeam, et al (1985), four divergent philosophies can arise
in a needs analysis: the democratic, the analytic, the diagnostic and the discrepancy.
The importance of such philosophies lies in the fact that they will affect the types of
information that will be gathered.

The democratic philosophy is one in which a need is defined as any change
that is desired by a majority of the group involved. Whether this group consisted of
the students themselves, their teachers, program administrators, or the owners of a
private school, the democratic philosophy would lead to a needs analysis that would
gather information about the learning most desired by the chosen groups (Brown,
1995). In the analytic philosophy a need is whatever the students will naturally learn
next based on what is known about them and the learning processes involved. A

diagnostic philosophy proposes that a need is anything that would prove harmful if it
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was missing (Brown,1995). Finally, the discrepancy philosophy which constitutes
the base of this study, is one in which needs are viewed as differences or
discrepancies, between a desired performance from the students and what they are
actually doing. The discrepancy or gap model is the most straightforward and widely
used, especially in education (McKillip, 1987). The model emphasizes normative
expectations and involves three phases:

(1) goal setting, identifying what ought to be;

(2) performance measurement, determining what is;

(3) discrepancy identification, ordering differences between what ought to be and
what is (McKillip,1987, p.20).

Other ways of characterizing needs and NA have also been proposed. For
example, Cohen (1981) divided NA into two categories-procedures for mobilizing
support across various constituency groups and procedures for resource allocation.
Our study held discrepancy philosophy by referring to perceptions of different
teachers. By revealing the discrepancy between the teachers’ needs and their self-

rating with respect to their competence, discrepancy philosophy has been assumed.

2.2.9 Benefits of Conducting a Needs Assessment

The most common reasons for needs assessments to be conducted according
to Soriano (1995) are justification for funding, regulations or laws that mandate
needs assessments, resource allocation and decision-making —determining the best
use of the limited resources and as part of program evaluations. He describes the
needs assessment in a way that reflects complexity. They call it a tool which leads to
determining valid and useful problems which are philosophically as well as
practically sound. It is possible to conclude that needs assessment enables us to
obtain valid and reliable information which help us to better target our services and
efforts. He stated that if a needs assessment is done well, it should lead to actions

that will directly benefit those with the needs.
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According to Reviere, et al (1996) a needs assessment assures a flexible,
responsive curriculum rather than fixed, linear curriculum determined ahead of time
by instructors and it provides information to the instructor and learner about what the
learner brings to the course (if done at the beginning), what has been accomplished
(if done during the course), and what the learner wants and needs to know next.
Reviere, et al (1996) stated that needs assessments are tools designed to identify
what a particular group of persons lacks to achieve more satisfactory lives. Formal
organizations must know what services and programs will adequately remediate or
solve problems. Along these same lines, agencies must know if and how well their
programs are working. In addition, because today’s population is increasingly
diverse, service providers and social scientists can no longer assume what they have
done in the past remains appropriate for their present constituency. Data acquired

from needs assessment are decisions in planning programs and allocating resources.

2.2.10 Needs Assessment Methodologies
There are many approaches available for needs assessment (McKillip, 1987).
These approaches take into consideration who will use the information about needs
to be developed, resources available (including time), to assess and analyze needs,
and the various indicators of need that may be employed that are relevant. For
example, there are three models suggested by Smith and Ragan (1992) for needs
assessment studies; discrepancy model, problem finding-solving method, and
innovation model (Smith & Ragan, 1992, p. 36). Many sources must be considered
to obtain an adequate picture of the issues identified in the three models just
mentioned. Rosett (1988) suggested that these data can be acquired through a variety
of techniques; analysis of subject matter, interviewing, observing, focus groups and
questionnaires and surveys.
Witkin and Altschuld (1995) proposed a model for needs assessment

including three phases. These phases are:
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Phase 1-Pre-assessment. This phase is exploratory. It involves getting organized and
focusing on potential areas of concern, finding out what is already known or
available about the foci, and deciding to collect in-depth information in a formal NA
(Phase 2). Other decisions that could result from pre-assessment are stopping the NA
process because the need is not there or concluding that enough is known about
needs to proceed to Phase 3 (planning actions to resolve inherent problems).

Phase 2-Needs assessment. Conducting an extensive, formal NA predicated on what
is and what is not learned in Phase 1, determining the relative priorities of needs, and
conducting causal analyses of needs to identify possible solution strategies are all
tasks involved in the actual NA.

Phase 3-Post-assessment. Phase 3 involves moving from knowledge of high-priority
needs and their causal factors into designing and implementing solutions within
organizational frameworks and evaluating the results of the solution(s) as well as the
overall NA process itself.

Even some of the problems in the field have been categorized and
documented. Witkin and Altschuld (1995) described difficulties in defining or
establishing the "what should be" condition, measuring the "what is" status,
determining discrepancies from the two states based on measurements that tend to be
flawed, and using multiple methods in the NA studies (1999). At the same time,
more recent writings show slow but noticeable changes in perceptions of the NA,
concepts related to it, and how the NA efforts are being implemented. They are
almost imperceptible, slowly mutating features of the landscape, and they foretell
what might happen over time with regard to the practice of the NA.

Witkin and Altschuld (1995) have identified two types of secondary
information (i.e., information collected and archived by others) for needs
assessments: social indicators and existing agency or institution records. Of these,
social indicators are often the most useful for educational needs assessments. Typical
sources of educational social indicators are (a) multi-level assessment program

results, (b) data from existing needs assessments, (c) related program evaluations, (d)
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accreditation records, (e) records of student and teacher absences, (h) demographic

data, (i) district level census data, and (j) classroom observations (Witkin &

Altschuld, 1995). Three basic survey methods for collecting needs assessment data

include: questionnaires, interviews, and the critical incident technique. Of these, the

written questionnaire is the most common method of collecting needs assessment

data (Witkin & Altschuld, 1995). The following questions should be asked by

assessors when designing a questionnaire:

1.

M

How does the survey fit with other NA data collection methods?

What kinds of questions need to be asked, based on the preassessment?

What types of decisions will be made from the collected data?

What kinds of questions or items will elicit usable data?

How will the data be analyzed and collated with other NA data to establish

priorities? (p. 134)

Generally Witkin and Altschuld (1995) classified the data gathering methods

for needs assessment into three groups; archival, communication processes, and

analytic processes. Table 2.10 summarized the data gathering methods for needs

assessment studies (Witkin & Altschuld, 1995, p. 48).
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Table 2.10 An Overview of Data Gathering Methods for Needs Assessment

Data Sources

Description

Information
Produced

ARCHIVAL

Records, logs, social
indicators, demographic
data, census data,
epidemiological studies,
data from assessment
programs.

Existing data usually found in

records of organizations or

agencies; some are statistical or
other demographic indicators
of subgroups in the population.

Quantitative data that
help determine the
status factors of a
target group in regard
to a need area

COMMUNICATION

e Noninteractive
Written questionnaires, key
informant interviews,
critical incident technique,
mailed delphi technique

¢ Interactive
Public hearings, community
forum groups, nominal
group technique, focus
group interview, DACUM
process.

e These techniques use
structured forms or

protocols that employ a

variety of scales and
response modes

e These techniques

involve large or small
groups of stakeholders

in varying degrees of
interaction.

* Mainly
qualitative
values, perceptions,
opinions, judgements
of importance,
observations,

e  Mainly
qualitative-opinions,
expert judgments,
group perceptions
and perspectives-
values, information
on causes, decision
on priorities.

ANALYTIC

Fishboning, cause and
consequence analysis,
success mapping, fault tree
analysis, task analysis, trend
analysis, force field
analysis.

These use various kinds of
group processes to examine
archival or other data, apply
analytic techniques, and
produce graphic displays for
decision making in NA

Causal and
contributing factors,
consequences if a
need is not met, data
can be combined with
other information.
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In terms of Witkin and Altschuld’s classification of needs assessment study,
since a questionnaire and interviews were used to collect data from the teachers, the
second type, which is the communication method with noninteractive method was
used in this study which were conducted to assess the perceptions of teachers on
using the TAMBID in science and technology classess.

Soriano (1995) stated that there are three main factors that helps us decide
which NA method is the best; (a) Time, (b) Resources, and (c) Knowledge. He added
that each needs assessment method differs in the time needed for implementation, the
number of people involved, the funding resources required, and the technical
knowledge needed so no method is perfect or inherently better than others. Steadham
(1980) suggested to use multiple methods of Needs Assessment and not relying on
one. The easiest way of obtaining needs assessment information is to interview
people, but interviews have limitations as well. The ideal procedure is to
"triangulate"” the information by collecting it via two or more ways. It is important to
get a complete picture from many sources and viewpoints.

e direct observation

e questionnaires

e consultation with persons in key positions, and/or with specific knowledge

e review of relevant literature

¢ interviews (In-depth or key informant): qualitative method of conducting in-
depth interviews with a small number of individuals carefully selected for
their personal experiences and knowledge

e focus groups; qualitative method involving a small group of people whose
discussion is carefully planned and led by an experienced moderator

® records & report studies

e Surveys which are quantitative method involving systematic data collection
from a sample of individuals selected from target population; information is
used to generate group-level summary statistics; results may be

e work samples
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Each of these techniques has its’ own advantages and limitations. The

advantages and disadvantages of each data collection method were shown in Table

2.11. For example, the questionnaire and survey, which was also be used in this

study can gather a lot of information from a lot of people. However, the information

reported on these instruments can be highly influenced by what participants think is

the desirable response.

Table 2.11 Data Collection Methods in Needs Assessment Studies

Method

Questionnaire

Observation

Face-to-Face
Interview

Telephone Interview

Group Data
Collection
1. A panel of experts

or master performers.

2. A focus group of
target population.

Advantages

May yield large amount of
information.

Restricts respondents to
specific areas.

Does not require trained
interviewers.

Time effective for a large
number of participants.

Establishes what people
actually do, not what they say
they do.

May be accomplished via
trained observers or automatic
cameras.

Yields a high response rate.
Provides most information for
time spent and most accurate
detail.

Provides opportunity to pursue
responses for more detail.

Less costly than face-to-face
interviews.

Less time-consuming that
face-to-face interview.

Yields a high response rate.
Provides significant amount of
information for time spent.
Experts can identify what is
and what needs to be.

Disadvantages

Requires explicit instructions.
Return rates tend to be low. Try
building in an incentive to
motivate people to completion.
Requires a significant sample
size for an acceptable confidence
level.

Requires skilled observers.
May be expensive and time-
consuming.

Data not easily quantifiable.

May be costly in both time and
money.

May provide extraneous
information.

Requires trained interviewers.

Provides no non-verbal
feedback.

Respondent may cut interview
short.

May be difficult to schedule.
Requires some degree of
structure.

Dominant participant may bias
group response.
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2.2.11 Steps in Designing Needs Assessment

There are certain kinds of models with different steps suggested for needs
assessment. To begin with, Soriano (1995) summarized the preliminary sequential

steps used to design a needs assessment in Figure 2.8 (p. 7).

Identifying Listing Importance Designing
—  of Study
—>
Stakeholders Expectations Findings
Who? What? Why?

Figure 2.8 Preliminary Sequential Steps Used to Design a Needs Assessment

The steps suggested by McKillip (1987) in needs assessment studies are
stated as the following:
1. Identify users and the uses of the needs assessment
2. Describe the target population and the service environment
3. Identify needs
- Describe problems
- Describe solutions
4. Assess the importance of the needs

5. Communicate results

Witkin and Altschuld (1995) also suggested general steps of needs
assessment for different data gathering methods which are summarized below:
1. Determine the purpose of the needs assessment
2. Selecting the target population

3. Selecting the level of need
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4. Selecting the sample
5. Determining appropriate content and types of items
6. Designing the questionnaire and constructing the interview schedule
7. Designing item formats and scales
8. Applying the questionnaires and conducting the interviews
9. Determining the method or data processing and analysis

To sum up, N.A studies have some general steps to follow and the
researchers might select the basic steps based on their purpose of research. The
general steps followed in this study are consistent with the suggestions of Witkin and
Altschuld (1995) to conduct needs assessment part of this study, using a survey and

interview as data collection methods.

2.2.12 Needs of Teachers to Teach Science

There are many needs assessment studies carried out in different institutions
in different countries especially on needs of teachers in teaching science. Analysis of
the literature about in-service needs of teachers to teach science revealed that, there
have been a significant difference between the needs of teachers to teach science
from developed countries such as the United States or England compared to the
needs of those from developing countries such as Malaysia and Turkey. It has been
shown that the needs of teachers to teach science from the developed countries
(Baird & Rowsey, 1989) focused more on the development of students such as
teachers have difficulties in ‘motivating students’, ‘developing strategies to promote
analytical thinking and problem-solving skills’ and ‘developing strategies on
developing conceptual understanding’ which are to improve students’ higher order
thinking skills. Also in developed countries, teachers’ the least needed in-service
courses was ‘the use of internet and the use of computers’ (Germann & Barrow
1995) On the other hand, the priority needs perceived by Malaysian science teachers
(Abu Bakar & Tarmizi, 1995; Idris, 2002) were focused more of self-improvement

of the teachers such as ‘being creative in science instruction’, ‘updating knowledge
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of science innovations in science instruction’ and ‘understanding the goals of the
syllabus’. Needs assessment studies in other developing countries such as in
Philippines (Beasley, 1999) revealed that concerns are in areas such as ‘upgrading
teachers’ competencies in hands-on operation of modern technologies such as
computers and laboratory equipments’.

Many research studies revealed that teachers have some specific needs to
teach science effectively in any grade in various countries (German & Barrow, 1995;
Weiss, 1987; Moore & Blankenship, 1977; Baird et al., 1993; 1994). In the literature,
it was observed that the needs assessment studies were mostly carried for secondary
stage science teachers. However there are some studies comparing the needs of
teachers in different grades. For example, in his study, Stronck (1974) compared the
needs of primary, elementary, junior high school and senior high school science
teachers by surveying totally 50 teachers. The aim of his study was to demonstrate
whether there is a significant difference in needs of teachers in different grades. His
results revealed that there are no differences in needs of teachers to teach science. All
groups in his study expressed the need to learn how to coordinate the sequence of
scientific concepts and process for students to be knowledgeable about recent
scientific and technological advances. Differently, only secondary school science
teachers have more needs than the primary and elementary school teachers especially
about how a scientist works and the identification of values related to citizenship
(Stronck, 1974).

Moore (1978) is the other researcher who carried out a study on science
teachers to assess their needs. In this study, Moore assessment profile instrument was
used. This instrument was administered on 130 science teachers and the results were
analyzed by using inferential statistics. The results of the study demonstrated that
teachers have some common needs in six areas: (a) Developing basic science
teaching skills, (b) Motivating students to learn science, (c) Obtaining and utilizing

science materials, (d) Guiding students to set up and achieve realistic goals, (e)
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Training in science teaching methods, (f) Providing appropriate and meaningful
science experience to students (Moore, 1978, p. 342).

The results of the study carried out by Enochs, Oliver and Wright (1990) by
using Kansas science teaching need inventory and application of the inventory on
300 elementary school teachers are also relevant to the previous study. The results
revealed that common needs of science teachers in Kansas are related to the lack of
interests in science, inadequate student reading abilities, using microcomputers in
science instruction, learning new teaching methods and obtaining information about
instructional materials (Enochs, Oliver & Wright, 1990, p. 75). The needs
assessment study carried out by Gyamfi (2003) on 12 science teachers using Moore
Assessment Profile survey instrument to identify the priority needs common to
science teachers in Kumasi also demonstrated that teachers have common needs as
the teachers in other countries such as more effective use of instructional materials,
science books, and in-service training programs.

Baird et al. (1994) administered a multistate survey to science teachers to
determine the needs of teachers to teach science. Results of his study demonstrated
that teachers have difficulties in updating their teaching skills and hands-on teaching
strategies and also in motivating their students to learn, to identify sources of
inexpensive materials and to use computers to facilitate instruction. Also the data
collected by Baird et al. (1994) using national science foundation survey
demonstrated that secondary school science teachers have the common needs of
developing instructional materials, learning new teaching methods, implementing
discovery/inquiry method to teach science and using hands on approach to teaching
(Weiss, 1987).

The results of the needs assessment studies indicated that teachers have some
common needs to teach science in many countries. Thus, systematic needs
assessments are necessary in order to examine the skills which are needed by a group
of learners through different data collection instruments from different sources. Such

studies lead to useful decisions regarding the improvement of basic curricular

75



elements. The results of the studies demonstrated that the use of science teaching
methods and strategies are among the needs of many science teachers as can be seen
from the results of the studies which is one of the concern of this study. In spite of
the fact that teachers have some common needs to teach science, in the literature it is
proved that there are some teacher variables like sex, grade level, and years of
experience have an effect on teachers in service needs (Conkle, 1995; Baird et
al.,1993; Moore & Blankenship, 1977). The last subproblem of this study is related

with the needs of teachers with their demographic informations.

2.2.13 Studies on Needs of Teachers and the TAMBID in Turkey

In recent years, with such a changing face of the science education in Turkey,
there has been an increasing interest among Turkish researchers on teacher
perceptions and needs relating to teaching and assessment methods in science
lessons. Teacher’s practices in classes are getting more importance in educational
settings.

For example, Dindar and Yaman (2002) carried out a survey study to
determine how efficiently use teaching methods that are conducted by teacher in
science course at 4™ and 5™ class primary school and to determine agents that have
negative influence at using teaching methods required in science course. They
demonstrated that most frequently used strategies by teachers are expository and
questioning methods, mid-frequently used methods are experiment and
demonstration methods, and least frequently strategies used by teachers are drama
and project methods.

In another study, Karatepe et al, (2004) examined the science curriculum of
primary school according to its appropriateness for acquiring the aims of science
education and investigated depending on the views of teachers who applied this
curriculum. The study was done through making an inquiry to 100 teachers who
have been teaching science through 4™and 8" grade in 46 primary schools in Corum.

At the end of the this study, it was concluded that teachers found appropriate the new
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primary science curriculum for acquiring the aims of teachers’ in science teaching at
primary schools.

Ogan (2002) carried out a study in Istanbul to identify the in-service needs of
high school science teachers according to the subgroups such as school type and
gender. About 422 science teachers were surveyed from 75 high school by using
Turkish translation of modified version of Science Teacher Inventory of Need
(STIN). It was concluded from the data analysis of the results that although there are
differences in subgroups, science teachers in Istanbul have the top 10 needs in the
areas of: (1) selection of supportive materials for science instruction such as books
and films; (2) using audiovisual equipment to improve science instruction; (3)
selection and order of science software for microcomputers in the schools; (4) using
an inquiry teaching strategy in teaching science; (5) employment of simulation
techniques in teaching science; (6) using computers to deliver science instruction; (7)
selection and order of science laboratory equipment; (8) directing a field trip; (9)
identification of sources for free/inexpensive instructional materials; (10) using the
library/media center to support science instruction.

In Turkey, many researchers have also emphasized the importance of student
differences in selection of teaching and assessment methods the classrooms. For
example, Cavus (2004) stated that the selection of appropriate teaching and
assessment methods based on objectives, content and the environment increases the
students’ interest, participation and achievement in the classroom. To achieve these,
teachers have to use different teaching and assessment strategies. Furthermore he
clarified that teaching can be seen as a process in which learning is aimed and the
teachers help their students. At that point it is essential to take into account the
students’ differences and to select the teaching methods based on the differences
among students to help the students in this learning process.

More recently, Ozbek (2005) also emphasized the importance of individual
differences in education. In his descriptive paper based on individualized education

curriculum by the method of data scanning, he stated that in a learning unit, there are
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many factors that affect the learning of students. These factors can be external such
as development and growth and internal such as materials, and learning environment.
Individual differences, he said, is one of the internal factors and these differences
make teachers have to use individualized education curriculum. These individual
differences, as he listed, might be maturity, motivation, sense organs, intelligence
level, age, attention, stimulus, and prior knowledge. A teacher must take all of these
factor into consideration.

Another example of attempt to consider individual differences in Turkey is
one by Erden and Altun (2006). They proposed some teaching strategies for students
having different LS. For example, recently, in their book Erden and Altun (2006)
stated that the basis of individual differences are the heritage and the social
environment. They also emphasized the importance of the TAMBID. Furthermore,
they summarized all of the LS models mentioned in the literature. They classified the
LS under five major topics; LS according to the perceiving and processing the
knowledge, the LS according to the preference for receiving the knowledge, LS
according to innate personality features, the LS based on skills, and LS according to
the preference for working environment. All of these topics have also a long list of
components. Importantly, they suggested some teaching strategies for different
personality character students. Considering the personality of the students, their
proposed teaching activities are shown in Table 2.12. Therefore, if teachers know
their students’ personality, then they can select the activities according to the

students’ personality. By this way, they integrate the TAMBID into their lesson.
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Table 2.12 Suggested Teaching Methods and Strategies Appropriate for Different

Personality Characters

Personality Features

g 33 2 3
. = < & ] 17}
Teaching methods - < 2 < 32
Strategies i 2 S £ £
~ S 2 2 =
& _ = =
Expository Teaching X X
Dramatization X X X
Demonstration X X X
Discussion X X X
Individual Project X X
Group Project X X
Cooperative Teaching X X X X

In the literature, the researcher did not come across a study in which science

teacher’s needs are explored in terms of the TAMBID.

2.2.14 Summary of Related Literature

Summary of the conceptual framework and review of related literature
mentioned in this chapter is given below.
1. Educators have been writing about individual differences among learners for a
long period of time. The differences among students are great so that each student
needs a specially designed curriculum and yet at the same time it is necessary for
learners to be able to work together with others harmoniously (Stahl & Anzalone,
1970; NSPRA, 1971; O’ Toole, 1968; Zeitler, 1975; Roach & Hammond, 1981).
2. Planning is essential to provide opportunities for all students to learn science.
Therefore, planning is heavily dependent on the teacher’s awareness and
understanding of diverse abilities, interests, and cultural backgrounds of students in

the classroom. A wise balance of content and learning and instructional strategies
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provides a foundation for effective science instruction (Gallagher, 1970; Klopfer,
1971; Repicky, 1978; Good & Stipek, 1983; Green, 1982).

3. Student diversity in education usually refers to the effects of gender and ethnicity
on student performance. However there are many areas in which the student are so
diverse other than these two issue. Four categories of students’ differences that have
been shown to have important implications for teaching and learning in the literature
are differences in students’ LS (characteristic ways of taking in and processing
information), approaches to learning (surface, deep, and strategic), and intellectual
development levels (attitudes about the nature of knowledge and how it should be
acquired and evaluated) and multiple intelligences (differences in skills and abilities)
(Gardner & Hatch, 1989; Felder & Brent, 2005).

4. There are many patterns of learning and no one teaching method meets the varied
needs of all children. It is vitally important to provide alternatives in the educational
program. The teacher cannot tell a child how to think. Students come to school with
widely different properties like LS, attitudes about teaching and learning, responses
to specific classroom environments and instructional practices, skills and motivation.
The more thoroughly instructors understand the differences, the better chance they
have of meeting the diverse learning needs of all of their students (Stahl & Anzalone,
1970, p. 24).

5. LS theory has much to offer in thinking about the learning environment for
students in the classroom. It gives advantage to the teachers to take students
differences into consideration. Since 1970s, various types of LS and learning
strategies have been reported in the literature (Riding & Douglas, 1993, Smith, 1997;
Oxford & Anderson, 1995).

6. Effective teachers must consider student differences in their teaching and learning
process. For this purpose, teachers need knowledge of child development, multiple
teaching strategies, a variety of assessment strategies, as well as insight into
children’s LS. The use of a variety of instructional strategies is the key to promoting

maximum learning in classroom and while selecting the appropriate instructional
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strategies, the needs and interest of diverse groups of learners must be addressed
(Dadydov, 1995).

7. Need Assessment (NA) can be defined as “the process of determining the things
that are necessary or useful for the fulfillment of a defensible purpose” (Stufflebeam,
et al, 1985, p.16). NA is a basic process for humans and organizations. Discrepancy
assessment or NA, though often called by different names, is a common activity that
is similar in structure across fields such as education, health care, and engineering
(Hansen, 1991).

8. There are many methodologies to conduct a needs assessment study. Based on the
literature, general steps for conducting the needs assessment part of this study are the
(a) literature survey, (b) analysis of wide range of survey questionnaires, (c) contact
with others who had conducted similar surveys, (d) interviews with teachers to
determine goals, (e) review of the questionnaires by colleagues, (f) piloting of the
questionnaires, (g)selection of staff and student subjects, (h) developing a schedule
for collecting data, (1) administration of questionnaires, (j) follow-up interviews with
selected participants, (k) tabulation of responses, (1) analysis of responses, and (m)
writing up of report and recommendations (McKillip, 1987; Witkin & Altschuld,
1995).

9. Teachers have some common needs to teach science in many countries. Among
the needs are more effective use of instructional materials, science books, and in-
service training programs, developing basic science teaching skills, motivating
students to learn science, obtaining and utilizing science materials, guiding students
to set up and achieve realistic goals, and training in science teaching methods
(Moore, 1978; Enochs, Oliver & Wright, 1990; German & Barrow, 1995; Weiss,
1987; Moore & Blankenship, 1977; Baird et al., 1993; 1994).
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CHAPTER 3

METHODOLOGY

In this chapter, the overall research design of the study, data sources, data
collection instruments, data collection procedures were explored. Also addressed
were procedures for searching databases, ethical considerations, validity and

reliability issues, analyses of the data, assumptions and limitations of the study.

3.1. Research Method and Overall Research Design

Table of specification for the overall study containing the subproblems of the

study with their corresponding research type, data collection method and the data

collection instrument are given in Table 3.1.
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Table 3.1 Table of Specification for the Overall Study

Research Questions

Research Type

Data Collection

Instrument/
Item number

Method
® (Questionnaire
1. Which teaching and assessment Quantitative/ Questionnaire Section 2-
strategies do primary school teachers use Descriptive Interview Question 1 a, b, ¢
in science and technology classes? Research Observation
e Interview
Qualitative/ Questions 3,4, 5,6
Ethnographic and
Case Study e Observation
2. What are teachers’ practices related to
teaching and assessment methods based Quantitative/ Questionnaire ®  (Questionnaire
on individual differences in science and Descriptive Interview Section 3
technology classes? Do they use teaching Research

and assessment strategies focusing on
individual differences like learning styles
or multiple intelligences?

* Interview
Questions 10, 11 & 12



Table 3.1 (cont’d)

3. What are teachers’ perceptions related Quantitative/ Questionnaire ® Questionnaire
to new science and technology Descriptive Interview Section 2-
curriculum in Turkey in terms of Research Questions 2 a,b; 3
teaching and assessment methods?
Qualitative o Interview
Etnographic study Question 2
4. What are teachers’ perceptions related  Qualitative Interview ® Interview
to individual differences of the students?  Etnographic study Questions 7, 8 & 9
5. What are the needs of primary school Quantitative/ Questionnaire ¢ Questionnaire
teachers to apply the teaching methods Descriptive Interview Section 4
based on individual differences in Research
science and technology classes? ¢ Interview

Question 13, a,b,c,d, e
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6. Do teachers’ top priority needs related Quantitative/

to teaching methods based on individual Descriptive Questionnaire ® Questionnaire
differences differ with regard to their Research Section 1& 4
gender, grade level, and years of -Causal

experience? Comparative




The research type of this study include survey, causal-comparative, and also
qualitative research in nature which are non-experimental research methods because
the study describes conditions that already exist and to determine specific
characteristics and needs of a group of primary school teachers based on the

TAMBID.

3.2 Population and Sample

Target population of this study was identified as all primary school teachers
(PST) in the public schools in Ankara. Since it is not possible to reach this target
population, accessible population was determined as all primary school teachers who
teach science in the public schools in Yenimahalle and Cankaya district in Ankara.
This is the population to which the results of the study will be generalized. The
number of primary school teachers (PST) in Yenimahalle and Cankaya districts are
approximately 430 and 560, respectively. There are about 187 primary schools
distributed in Yenimahalle and Cankaya districts. The school names, and the number
of 4™ and 5™ grade classrooms, in Yenimahalle and Cankaya districts are given in

Table 3.2.

Table 3.2 Public Primary Schools in Yenimahalle and Cankaya district with respect
to Fourth and Fifth Grade Classroom Distributions

School names Number of School names Number of

4" and 5" 4" and 5"

grade PST grade PST

Yenimahalle Cankaya

Afet Inan 100 5 Yesilkent 100 4
Metin Emiroglu 100 4 Yusuf Karaman 100 5
Kardelen 100 4 Ozbirlik 100 6
Goktiirk I00 6 Cebesoy 100 4
Atakent 100 5 Karatas 100 4
Ziya Gokalp 100 4 Asag1 Imrahor 100 5
Yahya Cavus 100 5 Abdurrahman Sengel 100 4
Osman Ulkiimen 100 4 Gokge Karatag 100 5
Anadolu 100 5 Ayten-Saban Diri I00 7
Batikent 100 4 Beytepe 100 7
Harzemsahlar I0OO 4 Incesu 100 5

o0
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Table 3.2 (cont’d)

Afsin Bey 100 Tiirkan Yamantiirk 100
Siikiife Nihal 100 Dr.Resit Galip I00
Susuz Koyii 100 Maltepe 100

Oguzlar 100 Kemal Atatiirk 100
Sentepe 100 Or-An Perihan inan 100
Prof.Dr.Mehmet Saglam {00 27 Aralik Lions 100
Orhan Cemal Fersoy 100 Sarar I00

Refika Aksoy 100 Fahri Caldag 100
Batikent ilkyerlesim {00 Akpinar 100

Mesa Koru Sitesi 100 Mohac 100

Abay 100 Izciler 10O

M Ali Durak 1.0.0 Ulubath Hasan 100
Kooperatifler {00 Nenehatun {00
Ibrahim Coban 100 Salih Alptekin 00

G.U Tip Fakiiltesi Hastanesi 1.0.0

Dikmen Necla Kizilbag 100

5 6
5 5
4 6
4 6
4 5
5 5
5 6
6 5
4 7
5 5
4 6
6 5
4 6
4 6
5 7
Calisanlar 100 6 Timur 100 5
Yahyalar Durali Bezci 100 4 Mimar Sinan 100 4
Umit I00 5 Misak-1 Milli 00 6
Hazar [00 5 11 Genel Meclisi I00 5
Celayir [00 4 Hamdullah Suphi I100 3
Gazi 100 5 Izzet Latif Aras 100 5
Atatiirk 100 5 Sahinbey 100 5
Batikent Orhan Eren I00 4 Ahmet Yesevi I00 6
Yunus Emre 100 5 Iffet Giinesoglu 100 5
Istiklal 10O 6 Muazzez Karacay 100 5
Kiirsad Bey 100 4 Nurcin Sayan 100 6
Mehmet Ulucan {00 5 Sokullu Mehmet Paga 0O 4
Avni Akyol i00 6 Resatbey 100 6
Mehmet Emin Yurdakul iOO 5 Yenilik 100 5
Ahmet Hamdi Tanpiar I00 5 Kavaklidere 100 5
Asagiyurtcu Koyii 100 3 Ahmet Barindirir 00 6
Yesilevler 100 5 Yasemin Karakaya 100 7
Zehra Onder 100 4 Biiyiikhanli Kardesler {0O 5
Necdet Seckinoz 100 7 Ulkii Akin 100 6
Kent Koop 100 6 Metin Oktay Mah. I00 5
Kayalar [00 5 Fatma-Yasar Onen 100 5
Tiirkan Azmi Koksoy 100 4 Siileyman Uyar 100 6
Ayse Tokur {00 6 Ozcan Torunoglu 100 5
Ostim 100 7 Tegmen Kalmaz 100 4
M.E.Vakfi Batikent I00 5 Tiirkiye Noterler Birligi 00 6
Faruk Verimer I00 6 Yiicetepe 100 7
Konutkent {00 7 Mehmet ickale 100 6
Abdi Ipek¢i 100 5 Koy Hizmetleri 100 5
Miijgan Karacali {00 4 Iltekin 10O 4
Dede Korkut 100 6 Muharrem Pakoglu 100 6
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Table 3.2 cont’d

Barbaros 100 7 Kiitiikcii Alibey 100 5
Demetevler {00 6 Esref Bitlis 100 7
Ergazi 100 6 Ahmet Bahadir Ilhan 100 5
Orhangazi {00 5 Gokay 100 4
Ismail Erez OO 6 Ahmet Vefik Pasa 100 5
Ogretmen Kubilay {00 5 Kurtulus 100 5
Necmi Sahin 100 6 Tevfik Ileri I00 6
Tiirkkonut 100 6 Dedeman 100 4
Emin Saglamer {00 7 Turhan Feyzioglu 100 6
Ali Riza Bey 100 6 Ahmet Hasim 100 7
Dr.Umit Yasar Akyol 100 6 Aksemsettin I00 7
Onuncu Yil {00 5 Pakize Erdogu 100 5
Mevlana 100 5 Kilicali Pasa 100 6
Miinevver Oztiirk 100 4 Ahmet Andicen 100 6
Gazi Osman Pasa 100 5 Giilten Késemen 100 6
Mimar Sinan 100 6 Seyranbaglar1 100 6
Yuva 100 5 Talatpasa {00 6
Ivedik 100 5 Rauf Orbay 100 5
Aselsan 100 6 Mithatpasa 100 6
Alacaath Koyii 100 5 Anittepe I00 7
Sofuoglu 100 6 Mimar Kemal 100 4
Balli Kuyumcu 100 5 Atasiiliin 100 5
Memlik Koyii [0O 5 Milli Egemenlik 100 5
Fatih i00 6 Cankaya 100 6
Cesme 100 4 Boztepe 100 5
Cayyolu Ibrahim Aydin 10O 6 Bademlidere 100 7
Emniyetgiler {00 5 Halide Edip Adivar I0O 4
Ayten Saban Diri 100 7 Necla-ilhan Ipekci 1.0.0 5
Nebahat Keskin 100 6
Ayten Tekisik 100 6
Namik Kemal 100 7
Milli Egitim Vakfi 100 5
Kiymet Necip Tesal 100 4
Mustafa Kemal 100 5
Hiisnii Tekisik 100 6
Bilgi 100 7
T Emlak Bankas1 I0O 4
DSI. 100 5
Arjantin I0O 6
Ertugrulgazi 100 7
Hasan Ozbay 100 5
Hiirriyet I00 4
Ozyurt 100 6
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Table 3.2 (cont’d)

Ziraat Miihendisleri 100 7
Erdogan Sahinoglu 100 6
M. Hikmet Ayberk {00 5
Alparslan 100 4
84 ~430 103 ~560

Of the 990 primary school teachers, 155 participated in the survey part of this
study, which approximately 16% of whole population. Number of schools included
was 31 and 38 for Yenimahalle and Cankaya, respectively. Three groups of teachers
were involved in this study; for the questionnaire, for the interviews and for the
observation. Furthermore, there are two parts in this study; quantitative and
qualitative part. The quantitative part of this study includes questionnaire
administration and qualitative part includes interviews and the observations. For the
questionnaire administration which constitutes the quantitative part of the study,
instead of randomly selecting a sample of teachers from every school, because of the
time and budget, all teachers in selected schools formed a sample. First, the district
was identified and the names of the schools in this district were obtained. The
teachers, in each school, then constituted a cluster. The study sample chosen from
the accessible population is a sample of convenience. The sample was selected from
a group of people available. First, the researcher based on distance, time and budget
selected the schools. From the cluster of these schools, the primary school teachers
currently teaching science in these schools constituted the sample of the survey
study. While determining the sample size, the researcher examined the related
literature. As Schumacher and McMillan (2001) suggested, the determination of
sample size should take into consideration several factors; the type of research,
research hypotheses, financial constraints, the importance of the results, the number
of variables studied, the methods of data collection and the degree of accuracy

needed. Based on these suggestions, the researcher decided to include 200 teachers
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to complete the survey. For the interview part of the study, the researcher selected
five schools randomly from the ones that questionnaire was administered and then
interview with 4™ and 5™ grade teachers who are voluntarily participated to the
interview. The teachers were different from the questionnaire part of the study. For
the observation part, the method of selecting the two classrooms was convenient
sampling, which is one of the nonrandom sampling methods. It was convenient for
the part of the researcher to select a convenient sample however there might be some
disadvantages of using a convenient sample which may affect the reliability of the
study. Since convenience samples were used in this study, it will not be a good
representative of the population. Therefore to minimize the negative effects of
convenient sampling, it will be important to include information on demographic and
many other characteristics of the sample studied. In this study, many demographic
information of the sample consisting of gender, grade level, years of experience, and

program graduated were included in the study.

3.3 Overall Design of the Study

The purpose of this study was to identify the perceptions and the needs of
primary school teachers in Ankara to apply the teaching and assessment methods
based on individual differences in science and technology classes. Both qualitative
and quantitative data were collected through the data collection instruments for
teachers. A needs assessment questionnaire were administered on 155 primary
school teachers. Also the researcher carried out in depth interviews with 13 primary
school teachers. Furthermore an observational case study which is participant
observation including note taking and video typing in a 4™ and a 5™ grade science
and technology classes was carried out. The general overall design of the study is

shown in Figure 3.1.

89



LITERATURE AND CONTEXT ANALYSIS

A 4

DEVELOPMENT OF DATA COLLECTION INSTRUMENTS

SAMPLE INSTRUMENTS
Primary school teachers Survey
(n=155)
Primary school teachers (different Interview schedule
from teachers in questionnaire part)
(n=13)
Science and technology classrooms Observation schedule
(n=2) Video

v
ANAT.YSIS OF DATA

v
RECOMMENDATIONS

Figure 3.1 Overall Design of the Study

This study consisted of more than one data collection methods and each of
the data collection methods is related to different research types. For the quantitative
part of this study, among the three general types of research methodologies which
are descriptive, associational, and intervention types (Fraenkel & Wallen, 1996, p.
13), the quantitative part of this study was a descriptive research study. The most
common descriptive methodology in educational research which is the survey
method was used in this study to collect data from the teachers. As a research design,
survey research determines “the attitudes, opinions, and perceptions of persons of
interest to the researcher” (Borg, et al, 1993; p. 21; as cited in Gyamfi, 2003; p. 66).

A combined close-ended and open-ended questionnaire was used for this survey
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research. By use of the closed ended questionnaire, primary school teachers were
requested to answer specified questions of interests to the researcher. However, in
open-ended part of the questionnaire, there were no specified choices of responses,
rather the teachers had the opportunity to express their practices and perceptions.

Three major characteristics of most survey studies are: (1) Information is
collected from a large group of people in order to describe some aspects or
characteristics of the population. (2) The main way in which the information is
collected is through asking questions and the answers of these question constitute the
data of the study. (3) Information is collected from a sample rather than from every
member of the population (Fraenkel & Wallen, 1992, p. 367). The type of the
instrument used in this survey research was the questionnaire. In this study data were
collected by direct administration of the survey. A cover letter explaining the
purpose of the study was also prepared and was given with the survey to the teachers
(Appendix A). Since the survey was applied directly to the teachers, confidentiality
and anonymity of the respondents were assured verbally before administrating the
survey to the teachers.

According to the new classification of nonexperimental quantitative research
(Johnson, 2001), the survey part of this study is descriptive nonexperimental research
in terms of research objective because the researcher primarily describing the
phenomenon. This study is also cross-sectional in terms of time dimension since the
data are collected from the primary school teachers at a single point in time and the
sample had been drawn from a pre-determined population. Therefore, the research
type of this study based on the classification of Johnson (2001) is Type 2 which is
cross-sectional and descriptive.

For the qualitative part of this study, the research type is a case study for the
observation part, since only two classrooms were included in the study, and is an
ethnographic study for the interview part which contains 13 primary school teachers
which is more than a case study included. In the literature it is stated that case and
ethnographic studies are powerful since the researcher could be the part of the

research. Entirely observation and interviews of the study, and also the open ended
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questions in the questionnaire comprised the qualitative part of this study. To define
qualitative research is not simple by the researchers and many have their own
definition and classification. Most of the researchers also used different terms to
refer to qualitative study. “Qualitative inquiry”, “field methods”, “descriptive
research” and “inductive research” are among the names that various researchers use
to call a qualitative study. In spite of these different terms used, qualitative research
remains to be the umbrella term and interpreted as referring to the “meaning,
concepts, definitions, symbols, and characteristics” (Berg, 1989, p. 2). Cassell and
Simon (1994) defined the qualitative research as the methodological perspective of
interpretive paradigm in sociology, which seeks to understand the world as it is.

Marshall and Rossman (1999) stated that qualitative research is pragmatic,
interpretive, and grounded in the lived experiences of people and it is a broad
approach to the study of social phenomena (p. 2). Also Bogdan and Biklen (1998)
offer five characteristics of qualitative research; (a) being naturalistic, (b) being
descriptive data, (c) concern with the process, (d) being inductive and, (¢) meaning.
These five characteristics of the qualitative research appear to be common in all
studies and a discussion of some of these features with their relation to the
qualitative part of this study is explained below.

The first feature is stated as qualitative research is naturalistic meaning that
qualitative studies are based on naturalistic inquiry where naturalistic setting is the
direct data source. It means that naturally occurring activities and processes were
studied in the qualitative studies. The activities are natural when they are not planned
and manipulated by the researcher as is in the case in an experiment (Patton, 1987, p.
13). Also the situations are typical or normal ones, reflective of the everyday life of
individuals, groups, societies, and organization (Miles & Huberman, 1994, p. 6).
This study is appropriate for being naturalistic because the data collected from the
teachers through the experiences of them in their science classes. The qualitative data
of this study consists of detailed description in the form of words rather than number
so it is descriptive in nature. It is in-depth with direct words if teachers’ personal

perspectives and experiences. Qualitative researchers are concerned with process
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rather than sheer outcomes or products. The focus is on the description of dynamic
systems and processes and their holistic affects on participants (Patton, 1987, p. 18).
In this study, the researcher’s major interest is on the processes and their effects on
the teachers’ perceptions. Qualitative researchers tend to analyse data inductively,
that is they construct a picture which is shaped when parts are connected (Bogdan &
Biklen, 1992). This study is based on discovery as all research questions are based
on the exploration, there is no attempt to prove or disprove anything. Therefore, the
research study has an inductive nature. The researcher tried to analyse the data with
all its richness as closely as possible in the form of recorded and transcribed format
as stated in Bogdan and Biklen (1998). Qualitative research design has some major
steps. The design of qualitative research is shown in Figure 3.2 which has major

steps also followed in this study as suggested by Yildirim and Simsek (2000, p. 51).
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Figure 3.2 Qualiative Research Design (Yildirim & Simsek, 2000, p. 51)

Interviewing and observation was the best ways to collect data for the

qualitative studies. Rubin and Rubin (1995) see the qualitative interviewing as an

adventure into the experiences of others to identify what others think and feel about

their worlds. The researcher designed an interview schedule and conducted

interviews in their natural settings to gather data on teachers. Bogdan and Biklen
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(1998) stated that interviews might be used in two ways. They may be the dominant
strategy for data collection, or they may be employed in conjunction with participant
observation, document analysis or other techniques. In this study interviewing and
surveying were the dominant strategy to collect data, but participant observation was
also used in conjunction with interviewing and the questionnaire. Interviewing is
regarded as one of the most widely used qualitative method in organizational
research (King, 1994) because it is considered as a highly flexible method which
provides in-depth data production while the participants feel comfortable.
Furthermore, interviewing helps a researcher learn about one’s experiences,
thoughts, feelings and perceptions. It is an adventure into the experience of others to
identify what others think and feel about their worlds (Rubin & Rubin, 1995).

As Marshall and Rossman (1999) emphasized, if the interview is conducted
with more than one person, the interview process gathers a wide variety of
information across a larger number of subjects than if there were fewer participants.
Also in the interviews immediate follow-up and clarification are possible. Combined
with observation, interviews allow the researcher to understand the meaning that
people hold their everyday activities. However, interviewing has also limitations. For
example, interviews involve personal interaction, and cooperation is essential during
the process. Interviewees may be unwilling or may be uncomfortable sharing all,
which the interviewer may hope to explore, or they may be unaware of recurring
patterns in their lives (Marshall & Rossman, 1999, p.110).

Observation is a fundamental and highly important method in all qualitative
inquiry. Observation entails the systematic noting and recording of events, behaviors
and objects in the social setting chosen for study. The observational record is
generally referred to as field notes which are detailed, nonjudgmental, concrete
descriptions of what has been observed. There are two types of observations
mentioned in the literature, each type having two subcategories. The types of
observational studies are summarized in Table 3.4 (Bailey, 1982). Based on this
classification, the observational type of this study is Type 1 since the researcher was

a participant during the observation and a natural setting which is classroom was
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observed in this study. The field notes of this study include observer notes and video
camera transcripts. This method requires a great deal of the researcher (Marshall &

Rossman, 1999; Bogdan & Biklen, 1998).

Table 3.3 Types of Observations in Qualitative Studies

Types of Observational Studies

Natural Setting Artificial Setting
(Fieldwork) (Laboratory work)
Structured Type 1 (participant) Type 3 (non participant)
Unstructured Type 2 (participant) Type 4 (non participant)

There are many advantages of conducting a participant observation including;
fostering face to face interactions with the participants; usefulness for uncovering
participants’ perspectives; collection of data in natural setting; facilitating immediate
follow-up for clarification; good for documenting major events, crises, and social
conflicts; collecting data on unconscious thoughts and actions; usefulness for
describing complex interactions, good for obtaining data on nonverbal behavior and
communication; facilitating discovery of nuances in culture, providing for flexibility
in formulating hypothesis; providing context information; facilitating analysis,
validity checks, and triangulation; facilitating cooperation; and allowing wide range
of data and participants. Therefore, participant observation is a powerful method if
can be used in correct manner. There are also some disadvantages of the method
which are; might leading the researcher to miss the forest while observing trees; data
to be open to multiple interpretations due to cultural differences; dependency on
cooperation of small group of key individuals; difficult to replicate; data often

subject to observer effects; dependency on the goodness of research questions;
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dependency on openness and honesty of participants; and highly dependent on the
ability of the researcher to be resourceful, systematic, and honest (Marshall &
Rossman, 1999, p. 135). In this study, as a participant observer, the researcher tried
not to miss anything and tried to observe everything that can be useful for the
research questions. Also she tried to be systematic, planned, honest and resourceful
in all of the session of the observation.

Furthermore, with respect to the aims of the study, the research type of this
study is a needs assessment (NA) study as the needs of primary school teachers to
apply the teaching and assessment methods based on the TAMBID were explored in
sub-problems 5 and 6. As Witkin and Altschuld (1995) stated, there is no one correct
way to conduct a needs assessment. There are different approaches for conducting
needs assessment such as conducting surveys, conducting interviews, using existing
data, employing observation techniques, processes that involve community forum,
and focus groups to identify needs. In this study survey and interviews were selected
to determine the needs of teachers. Usually, the data collected from a NA study such
as survey and interviews yield two categories of data: qualitative and quantitave data
(Gupta, 1999). Similarly, in this study, the research method is both qualitative and
quantitative in nature as both survey and interviews were used in the study.

In this study, the focus is on the perceptions, practices and the needs of
primary school teachers in science and technology classes in applying the TAMBID.
Participant observation in this study was aimed to support the findings of other
sources of information which are questionnaire and the interview results. Two
classrooms were observed by the researcher as a participant observer by taking notes
and by recording whole lessons using a video camera for four weeks. The aims of the
observation in this study were to determine the teaching and assessment strategies
used by the 4™ and 5™ grade primary school teachers (sub-problem 1), and their
practices regarding the TAMBID (sub-problem 2).

Table 3.4 summarizes the data collection methods of the study with

corresponding research type and data analysis method.
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Table 3.4 Data Collection Methods with Corresponding Research Type and Analysis
Method

Data Collection Instruments Research Type Data Analysis
Method
Survey Descriptive Research Descriptive

Causal comparative Research ~ Analysis
Needs Assessment Study

Interview Qualitative Research Content Analysis
Ethnographic Study
Needs Assessment Study

Observation Qualitative Research Content Analysis
Case Study

3.4 Procedures

After the research problem of this study is defined, to gain insight about
which studies are conducted in the area of interest and the results of these relevant
studies, appropriate data sources that would provide a large number of studies related
to the basis of individual differences, teaching and assessment methods based on the
TAMBID were first determined. The literature search included two phases; in
Turkey and outside of Turkey. First secondary sources including textbooks written
related to the TAMBID and needs assessment from libraries and Internet-base
sources (like amazon.com) had been searched. Then, to find the sources and where to
locate these sources that deal directly with the research question, general references
had been searched for relevant primary sources. The data sources used are the
computerized databases of;

> The Educational Resources Information Center (ERIC)
Dissertation Abstracts International
Social Science Citation Index (SSCI)
Wilson Select Plus
Springer

YV V VvV V V

Ebscohost
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These indexes have been searched by using the keywords pertinent to the
question of interest. The keywords used were “individual differences”,
“individualized instruction”, “science education”, “needs assessment’, “primary
school teachers”, “teaching science”, “teaching methods”, “assessment methods” and
“science teaching strategies”. As there are many numbers of researches carried out in
science education in different grade levels, units, subjects and purpose, these
databases when searched by the keywords resulted in a large number of journals and
articles in this area. The number of the studies declined when search for the
combination of the keywords, for instance with the needs assessment and individual
differences. For example “dissertation abstract international” yielded 21 doctoral
theses when searched for “needs assessment” and 2 theses when searched for both
“needs assessment” and “individual differences”. Then the relevant primary sources
are obtained from journals in the libraries or from the full text article given in the
databases search results. Some of the journals including the relevant articles are
journal of educational research, journal of science education, journal of research in
science teaching, educational leadership, childhood education, school science and
mathematics and so on.

To reach the studies carried out in Turkey, thesis in the library of Turkish
Higher Education System (YOK), Turkish journals including Education and Science,
Hacettepe University Journal of Education, Ministry of Education Journal, European
Journal of Educational Research, Internet (from search engines), Congress
proceeding books published in different cities in Turkey are searched for relevant
resources. Totally 31 articles and 6 books were obtained from the sources in Turkey

related to needs assessment or individual differences.

3.5 Data Collection Procedures
The purpose of this study was to evaluate primary school teachers’
knowledge, perceptions and needs in implementing teaching and assessment

methods based on individual differences in their science and technology classes. For
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this purpose, 3 different data collection instruments were used in the study as

mentioned before: questionnaire, interview schedule and observation schedule.

3.5.1 Perceptions and Needs Assessment Questionnaire for Primary School

Teachers to Teach Science based on the TAMBID (PNAQ)

In the first phase of this study, a questionnaire was used, to determine the
teaching and assessment strategies used by the 4™ and 5" grade primary school
teachers (sub-problem 1), their practices regarding the TAMBID (sub-problem 2),
teacher’s perceptions related to NSTC of Turkey in terms of teaching and assessment
methods (sub-problem 3), their needs to apply the teaching methods based on
individual differences of students in science and technology classes (sub-problem 5),
and whether teachers’ needs related to the TAMBID differ with regard to their
gender, grade level, the program graduated and years of experience (sub-problem 6).
This questionnaire (Appendix A) was designed in a form that both qualitative and
quantitative data were collected.

There are 4 sections in the questionnaire of this study. Section 1 is
demographic information part. There are questions regarding teachers’ gender, years
of teaching, level of their teaching and so on. This section of the survey was used to
determine whether teachers’ needs related to teaching methods based on individual
differences differ with regard to their gender, grade level, the program graduated and
years of experience (sub-problem 6).

Section 2 includes questions related to teacher’s perceptions on NSTC of
Turkey in terms of teaching and assessment methods. The questions in this section
were open-ended questions and prepared to determine the teaching and assessment
methods used by primary school teachers, and also teachers’ perceptions and
experiences in terms of teaching and assessment methods in NSTC of Turkey. In this
respect, this section of the questionnaire was used to answer the 1% and 3"

subproblems of the study.
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Section 3 of the questionnaire included questions regarding to teachers’
practices in the TAMBID. In this section, teachers were given 60 items related to
daily classroom teaching and assessment practices based on the TAMBID and they
were asked to place the number (From 5 meaning “Frequently” to 1 meaning
“Never”) that best describes their perception of how much they use the given
strategies in their daily classroom teaching and assessment practices. This section of
the survey was used to give answers to o subproblem of the study.

Section 4 of the survey involves current and targeted state of need on a likert
scale. The current state assess the teacher’s present perceptions that they have in
terms of the TAMBID, while the targeted state of need was to assess teacher’s
perceptions that they should have in order to integrate the TAMBID into their
science and technology lesson. This section of the survey was used to give answers

to 5™ and the 6™ subproblems of the study.

3.5.2 Administration of the PNAQ for Data Collection

Before starting to collect data in this study, permissions for administering the
questionnaire was obtained from MEB. To request for the permission, a cover letter
introducing the researcher and the advisor of the study, purpose of the study, the
voluntary participations of the subjects and the assurance of the confidentiality of the
study was sent to the MEB. A copy of the correspondence and the cover letter sent to
MEB for permission by the researcher to conduct the study was included in the
Appendix I. It takes about 6 months since there were some regulations in MEB about
getting permissions to conduct a study at that time. The cover letter was re-written in
that period based on the new requirements of MEB. To satisfy the requirements, a
detailed summary of the research study (Problem, purpose, significant, method, and
the practical significance of the study), the list of the schools in Yenimahalle and
Cankaya district, and the questionnaire that would be administered were added to the
cover letter for the study permission. The permission letter from MEB to apply the

questionnaire was included in Appendix J.
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After taking all requisite permissions to apply the survey, the researcher and
ten preservice science teachers visited most of the primary schools in Yenimahalle
and Cankaya district and handed out the questionnaires. The questionnaires were
accompanied by cover letters to the participating teachers explaining the purpose of
the survey and assuring them for the confidentiality of their responses, and
requesting their cooperation. The teachers were given three weeks to respond the
questionnaire. At the end of the specified time period, the questionnaire instruments
were collected from the schools. The data collection procedure for the survey took
about seven weeks. The number of the survey distributed to the schools was 200.
The researcher collected 162 questionnaires from the schools. Therefore the return
rate was %81. The researcher examined the questionnaire instruments before starting
to data analysis. Among 162 questionnaires, 7 of them were not included in the
analysis as there were many missing data in the items especially to test the dependent
variable and so listwise deletion of the items was carried out. Therefore totally 155
survey instruments were included in the analysis of data. In this phase, because the
subjects provided the infromation in the survey, the survey type used in this study
was a subject-completed instrument. The research measure for this study was a

questionnaire, which is a written response type instrument.

3.5.3 Interview Protocol

In the second phase of the study, the researcher carried out in-depth
interviews with selected 13 participants from the sample. 13 primary school teachers
were selected from Yenimahalle and Cankaya district mostly by taking willingness
of teachers into consideration. The profiles of the interviewees were tabulated in
Table 3.5. The purposes of the interviews were to determine the teaching and
assessment strategies used by the 4™ and 5" grade primary school teachers (sub-
problem 1), their background knowledge and practices regarding the TAMBID (sub-
problem 2), teachers’ perceptions related to NSTC of Turkey in terms of teaching

and assessment methods (sub-problem 3), teachers’ perceptions on individual
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differences of the students (sub-problem 4), and teachers needs to use the TAMBID
(sub-problem 5).

After determining the teaching and assessment methods used by the teachers,
their practices based on the TAMBID and their perceptions on NSATC in the first
phase of the study, interviews provided detailed information about teachers’
perceptions, practices and needs in applying the TAMBID. In the interviews,
participants were asked questions to explain their teaching practices on the
TAMBID, their perceptions about individual differences and to describe any barriers
that they are experiencing (or that they experienced) that would affect their
capability to practice the TAMBID in the science and technology classroom. The

interview protocol of this study was also summarized in Appendix B.

Table 3.5 Demographic Distributions of the Interviewees

INTERVIEWEES
1 2 3 4 5 6 7 8 9 10 11 12 13
Gender F M F F M F F M F F F F F
Grade Level 5 5 4 5 4 5 5 4 4 5 5 4 5
District 2 1 1 2 2 2 1 1 2 1 1 1 2

Program T.T P.B. T.T Tr PB PB PB PB PB PB T.T T.T T.T
Graduated

Years of 34 26 30 30 26 27 19 25 30 27 36 16 17
Experience

F:Female, M: Male;1;Yenimahalle, 2; Cankaya B: Bachelor, PB: Pre-Bachelor,
T.T: Teacher Training School

3.5.4 Framing and Conducting the Interview

After selecting a sample of the interviewees from 4™ and 5™ grade primary
school teachers, the researcher had made appointments with all 13 interviewees. The
number of interviewee was determined by the subjective judgment of the researcher.
Indeed qualitative interviews do not attempt to gain high numbers of subjects to

allow hypothesis to be tested for statistical significance, the appropriate number of
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participants is determined by the researcher (Doyle, 2004). As she suggested, the
researcher stop interviewing when, in her opinion, she had obtained a complete
understanding of her chosen topic.

Each of the interviews lasted approximately 45 minutes. Three of the teachers
did not want to continue to the interview if their voice was recorded, so their answers
were written by the researcher instead of using a recorder. Before the interview
started, first the researcher informed the interviewees on the purpose of the
interview, permission for audio recording, confidentiality of data, estimated time for
the interview period and if the interviewee had any questions to ask. After brief
explanation of these statements, the interview had started with each interviewee and
the researcher prompted a question and listened to the reply intensively. The
researcher also tried to keep the interviewees at ease and talk freely about their
points of view. Some of the interviewees produced rich data filled with words.
Transcripts of them are filled with examples and details. In a few of the
conversations with the interviewee, the interviewer asked some questions for
clarification when the topic seemed unfamiliar to them. They asked questions like,
‘What do you mean?” or “Can you repeat the question?’. This occurred for example
while asking the question in the first draft of the interview schedule, What is your
opinion about individual differences? (Question 7)’. After the researcher repeat the
question or used the alternative question “In what respects do you think that your
students are different?”, the interviewee gave answer to these questions in a relaxed
mode. The interviews were all conducted in a silence place; in a teachers’ room or in
a meeting room in the school where the interviewee is a teacher. To conduct the
interviews in a silence place is an important issue for interviewing. Besides all these
factors, there are many minor but important factors the researcher was aware of
during and after the interview. For example, the interviewer asked only one question
at a time and waited until that question had been answered before asking the other
question, alternative question or probes. Sometimes the participants did not give

related answers to the questions or they gave too long answers. To handle this issue,
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the researcher followed the suggestions of the researchers in the related area. For
instance, Bogdan and Biklen (1998) stated that silences can enable subjects to get
their thoughts together and to direct some of the conversation. Also as they
suggested if the interviewees were talking at length about a topic the researchers had
no interest, the researcher did not interrupt the interviewee and did not try to change
the direction of the conversation.

Also, the interviewer tried to encourage responses with gestures or verbal
cues and gave full attention to the teachers at all times during the interviews.
Furthermore, when making transitions between topics, the researcher made it clear
that one topic was over and a new topic is beginning. The researcher digitally
recorded most of the interviews and transcribed the interview short after the
interview to give them to the interviewee to ensure the accuracy of transcriptions and
additional comments. The researcher took these points into consideration during all
interviews. In this study, the interview process including all details like transcriptions

and making corrections on the final documents lasted about 4 months.

3.5.5 Observation Protocol

In the literature it is clarified that a few researchers rely extensively on still
and video footage, even employing visual recording as the prime data collecting
approach. It is stated that although cameras have significant potential as a data
collecting aid, most of the qualitative researchers do not use cameras or other visual
recording equipments as they shy away from cameras or just do not feel competent
with a camera as they have not mastered the technical aspects of the equipment.
However, it is suggested that a camera can be used in any manner in a setting. It is
known that objects and settings contain more information than it is in a written form
(Bogdan & Biklen, 1998). At the very beginning of the study, the researcher thought
to have an experienced photographer who understand qualitative researcher but she
could not find such a person. Indeed, (Bogdan & Biklen, 1998) declared that “a good
photographer may not be a good observer” (p. 103). The other issue is that the

researcher is more knowledgeable than a photographer about the purpose of the
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study and about what to be observed in the classroom. The researcher and the
photographer might have studied collaboratively but in that case there will be two
participants observer in the classroom which may affect the behaviors of the students
and the teacher (Bogdan & Biklen, 1998). Therefore the researcher educated herself
to learn the every aspects of being a participant observer and to use a video camera
technically. By using a video camera, as Yildirnm and Simsek, (2000) stated, the
researcher did not feel herself to take short and quick notes and the observation was
more productive for the part of the researcher. Since the researcher used a video
camera to record whole lessons during the observations, she took short notes that
might be overlooked or might not been noted with a video camera, and can be useful
for answering the research questions. Note taking process was carried out by using a
classroom observation note taking form (Appendix G). The notes taken in the lessons
and the video transcripts were then compared and unified to comprise the
observation records based on the research questions to prepare for the data analysis.
In this study, the researcher observed 24 hours of science and technology
lessons as a participant observer in two classrooms for four weeks to answer the 1*
sub-problem of the study. Table 3.6 summarizes the profile of the observation
process. By filling the checklist, taking notes and using a video camera 24 hours of
science and technology lessons were recorded. Permission of the teachers and the
parents of the students in the classroom to record the lessons with a video camera
were taken with a consent letter (Appendix H). In qualitative studies, it is not
possible to observe everything in an observation process. Therefore before starting
an observation, the researcher revealed clearly what and in which content to be
observed, meaning that the researcher had a direction or tendency so it was useful to
prepare an observation schedule before starting to the observation process. In this
study, before the observation process was started, the researcher clarified the purpose
of the observation. In light of the purpose of the observation, the dimensions of the
observation were determined and an observation schedule was prepared. To decide
and determine what, how and how much will be observed, the researcher observed

two hours of the classroom where the observation would take place as a trial.
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The observation schedule of this study was prepared based on the suggestions
of Yildirim and Simsek (2000) (see Appendix F). The observation protocol of this

study was summarized in Appendix E.

Table 3.6 Observation Process Profile

OBSERVATION Class 1 Class 2
Grade Level 4 5
Class Size 32 28
Unit Covered Living Light and Sound
Organisms Electricity
Duration of the Observation 4 weeks 4 weeks
Hours of Observation 12 12

3.5.6 Participant Observation

In this study, the researcher carried out observation as a participant observer.
As Patton (1987) stated, to be a participant observer (or complete participant, covert
participant observation) has some advantages over nonparticipant observation such
as (a) the researcher participates in activities of the community, observes how people
behave and interact with each other and outside organizations, (b) the observer tries
to become accepted as a participant rather than as an outsider. The purpose of such
participation is not only to see what is happening but to feel what it is like to be part
of the group, (c) the extent to which this is possible depends on the characteristics of
program participants, the type of questions being studied and the socio-political
context of the setting, (d) the strength of this approach is that the researcher is able to
experience and presumably better understand any project impacts. However, the
main weakness of being a paricipant observer is that it is likely to alter the behavior

that is being observed.
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Patton (1987) defines five dimensions to describe major variations in field
observations and they can be used to help make decisions about the parameters of a
particular observation session. The first observational strategies concern the extent to
which the observer is also a participant in the activities in the group being studied.
Second concern is the extent to which fieldwork is overt or covert. Explicitness
about research purpose is the third concern about the extent to which the purpose of
the observation is made explicit. That is, it is related with the concern of whether or
not informing the people about your aim, and if so to what extent. Another
dimension along which observational studies vary is the length of time devoted to
data gathering. Lastly, the major factor that affects other dimensions is the scope or

focus of the study. These dimensions are graphically summarized in Figure 3.3.

Role of the Observer

Full Participant Observation Partial Observation Onlooker Observation

Portrayal of the Researcher Role to Others

Overt Observation Covert Observation

Portrayal of the Purpose of the Observation to Others

Full explanation Partial explanation Covert explanation  False explanation

Duration of the Observation

Single Observation Long-term Observation

Focus of the observation

Narrow Focus Broad Focus

Figure 3.3 Five Dimensions Along Which a Fieldwork Varies (Patton, 1987)
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For this sudy, based on the dimensions of the fieldwork proposed by Patton
(1987) as shown in Figure 3.3, it can be said that, in terms of the role of the observer,
the observation was onlooker observation since observer observed the whole process
by taking notes and recording with a video camera not by participating the class
activities as a researcher or as a teacher. Observer carried out overt observation since
all subjects including the teacher and the students were aware of the presence of the
observer. As for purpose of the observation, it was full explanation because the
teacher and the students in the classroom were informed about the purpose and every
aspects of the study. Duration of the observation in this study was four weeks, so in
terms of duration, it was a long term observation. Lastly, focus of this observation
can be considered as a narrow focus because there are hundreds of areas that can be
observed in a classroom but the focus of observation in this study was generally on

teaching and assessment methods.

3.6 Development of the Questionnaire, Interview and Observation Schedule
In this section a detailed description of the procedures to develop the
questionnaire, interview schedule and observation schedule of the study were

explained.

3.6.1 Development of the PNAQ Questionnaire

The questionnaire “Perceptions and Needs Assessment Questionnaire for
Primary School Teachers to Teach Science based on the TAMBID” (See Appendix
A) was designed in a form that both qualitative and quantitative data were collected.
The questionnaire was developed by the researcher. Before developing the
questionnaire, the researchers searched the instruments that can be appropriate to be
used for this study. Based on the new science and technology program of Turkey and
the questionnaires found in the literature, the researchers developed a new
questionnaire to be used in this study, by satisfying the purpose of the study. In an
effort to ensure the validity and reliability of the questionnaire used in this study,

different questionnaires were searched. Most of the questions in the questionnaire of
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this study were added from General Qualified Teaching Profession Questionnaire
(MEB, 2004) prepared based on aims of the new science and technology curriculum
of Turkey. Some of the questions were also added based on the literature. There are a
number of survey instruments to be used in the literature on determining teachers’
concerns and needs to teach science and on their use of various teaching and
assessment methods. On choosing a needs assessment instrument, several criteria
such as using a simple and an understandable language, relation to the purposes of
this study, proven validity and reliability, and relation to the teachers’ professional
needs based on the TAMBID were considered. Among the questionnaires in the
literature, Teacher’s perceptions and practices of Gardner’s theory of multiple
intelligences developed by MacLeod (2002), Science Teacher Inventory of Need
(STIN) developed by Zurub and Rubba (1983) and Moore assessment profile
developed by Moore (1978) were selected by the researcher. None of these
questionnaires were used exactly the same in this study but a few of the items of
these questionnaires were used after translating into Turkish and some modifications
were made on the items based on the purpose of the study. The final form of the
questionnaire which is the Perceptions and Needs Assessment Questionnaire for 4™
and 5™ grade Primary school teachers to Teach Science based on the TAMBID was

used in this study as a data collection instrument.

There are 4 sections in this questionnaire. As explained in detail in Chapter 3,
Section 1 is demographic information part, the questions are related to the teachers’
gender, years of teaching, level of their teaching and so on. Section 2 includes
questions related to teacher’s perceptions on new science and technology program in
Turkey in terms of teaching and assessment methods. The questions in this section
were mostly open-ended questions and mostly related to teachers’ knowledge and
experiences in terms of teaching and assessment methods in new science and
technology program in Turkey.

Section 3 of the questionnaire included questions regarding to teachers’
practices on the TAMBID. The item format of this scale was the five-point Likert

scale. Teachers were asked to rate the statements by marking a five-point Likert
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scale with the possible responses from “Frequently used strategy” to “Unknown
strategy” that best describes their perception of how much they use the given
strategies in their daily classroom teaching and assessment practices.

Since teachers’ practices on the TAMBID may contain many domains; such
as teaching methods, assessment methods, perceptions on the TAMBID, application
of the TAMBID, general approaches of the TAMBID, first of all 63 items were
written for Section 3 of the questionnaire to capture thoughts and practices related to
these domains. These items were prepared based on the publications on teaching and
assesment methods, individual differences and science and technology education
(Acgikgoz, 96; Giineysu, Caglayan & Kaygisiz, 2005; Harlen, 1998; Hoerr, 1996;
McAnarney, 1997; MEB, 2005; Newport, 1973; Orlich, 2004, Ozdemir, Giineysu &
Tekkaya, 2006). At the beginning, three domains were decided for the questionnaire;
general approaches on the TAMBID, teaching methods, and assessment methods. It
is hypothesized that the items 1, 2, 3, 6, 7, 8, 9, 10, 11, 12, 13, 14, 18, 19, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 37, 40, 43, 44, and 45 were belonging to general
approaches on the TAMBID domain; items 4, 5, 15, 16, 17, 20, 21, 22, 23, 36, 38,
39, 41, and 42 were belonging to teaching methods domain; and items 46, 47, 48, 49,
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62 and 63 were belonging to assessment
methods domains. After preparing the first draft of the questionnaire with
hypothesized three domains, it was piloted on 8, 4™ and 5 grade primary school
teachers from public schools. After pilot study and based on two expert opinions,
questions 9, 13, 20, 31 were dropped for several reasons which will be explained in

detail in “Validity and Reliability” part.

3.6.1.1 Discrepancy Needs Model

The design of the section 4 of the instrument was based on the discrepancy
needs model. As stated in Chapter 2, discrepancy is defined to mean a difference
between current and targeted status. The four components in a discrepancy needs
assessment procedure were considered to prepare this section of the questionnaire;

(1) determining desired conditions, (2) determining existing conditions, (3)
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determining discrepancies between current and targeted state of conditions, and (4)
analyzing and assigning priorities to the discrepancies. The discrepancies constitute
indices of need. In this discrepancies needs format, teachers rate specific statements
on two column five point Likert scale; (1) perception of the degree to which the
situation actually exists and so the current state assess the teacher’s present
perceptions that they have in terms of the TAMBID, and (2) perception of the extent
to which the situation is desired to exist so that assess teacher’s perceptions that they
should have in order to integrate the TAMBID into their science and technology
lesson.. By this way, it would be possible to determine the discrepancy between the
two scale values for a specific item and to calculate a need index.

Needs assessment instrument for this study was developed by the reseacher to
obtain information regarding self-perceptions of primary school teachers for using
various teaching strategies and their desire for training in these areas. The items for
needs analysis in the questionnaire were selected from General Qualified Teaching
Profession Questionnaire (MEB, 2004) and also some items were added based on
suggestions of National Science and Techology Curriculum related to the TAMBID
(MEB, 2005). Based on the literature, five domains of needs of clasroom teachers
were determined to assess needs by using section 4 of the questionnaire; “Needs
related to knowing student’s developmental characteristics”, “Needs related to
considering student’s needs and interest”, “Needs related to competency for the
arrangement of learning environments”, “Needs related to differentiation of teaching
and assessment considering individual differences”, and “Needs related to effects of
possible exterior factors”. This section have 26 items based on categories of the
primary school teachers’ needs. There are 6 items related to the category A, 5 items
related to category B, 5 items related to category C, 5 items related to category D and
6 items related to category E. The items in this section including the needs with their
related categories are tabulated in Table 3.7. Corresponding categories were

designated with the related item number in the table.
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Table 3.7 Needs Assessment Items in the PNAQ with the Subcategories

A
Needs related to
knowing
student’s
developmental
characteristics

B
Needs related
to considering
student’s needs
and interest

C
Needs related
to competency
for the
arrangement of
learning
environments

D
Needs related to
differentiation
of teaching
and assessment
considering
individual
differences

E
Needs related to
effects of
possible
exterior factors

Needs
Item Correspondin
g
Category
1. Ogrenci farklihklarini goz 6niinde bulunduran yeni 6gretim Cl
yaklagimlar ile ilgili yeterli bilgiye sahibim.
2. Ders planlarimi 6grenciyi merkeze alarak hazirlarim. B1
3. Ogrencilerin gelisim diizeylerini ve bireysel farkliliklarimni Al
belirlemek icin ¢esitli teknikler (gozlem, karsilikli goriisme,
olcek, bireysel ve grup projeleri vb.) kullanirim.
4. Uygulamalarimda 6grencilerimin gelisim diizeylerini A2
ve ilgi alanlarini dikkate alirim.
5. Ogrencilere onlarm gelisim diizeyi, 6grenme bigimi, ilgi ve A3
gereksinimlerine uygun 6dev ve sorumluluklar veririm.
6. Ogrenciye ait bilgileri sinif ici ve dist calismalari A4
cesitlendirmekte kullanirim.
7. Ogrenciye ait bilgileri 6grenme-6gretme siirecini  planlama, AS
uygulama ve degerlendirmede kullanirim.
8. Ogretme-ogrenme siirecinde 6grencinin ilgi ve ihtiyaclari B2
dogrultusunda degisiklikler yaparim.
9. Bilgi ve iletisim teknolojilerini kullanarak, farkli deneyimlere, B3
ozelliklere ve yeteneklere sahip 6grencilere uygun 6grenme
ortamlar1 hazirlarim.
10.Ogrencinin farkli ihtiyaclarim dikkate alarak dgrenci D1
merkezli stratejileri destekleyen teknolojiler kullanirim.
11.0grencilerin farkli 6n yagantilarmi 6grenme ortamlarimi Cc2
diizenlerken dikkate alirim.
12. Ogrenme ortamlari etkinlik tiiriine gore diizenlerim. C3
13. Fen ve teknoloji dersi ile ilgili materyal kullanmada yeterli C4
donanima sahibim.
14. Derslerimde kullanmak tizere kolay bulunur ve ucuz C5
materyallere ulagabilirim.
15. Materyalleri hazirlarken ve secerken bireysel farkliliklar: dikkate alirim. B4
16. Farkli ihtiyaclar1 dikkate alarak 6grenme etkinlikleri diizenlerim. D2
17. Ogrencilerimin 6grenme stilleri ve zekalari ile ilgili bilgi toplarim. A6
18. Ogrencinin ilgi ve ihtiyaclar1 dogrultusunda degerlendirme B5
yontemlerini ¢esitlendiririm.
19. Olgme ve degerlendirme yaklagimlarini gesitlendirirken bireysel D3
farkliliklar dikkate alirim.
20. Cok yonlii degerlendirme i¢in alternatif 6lgme araglarini D4
belirlerim (portfolyo, kavram haritalari, gezi, gozlem, goriisme vb.)
21. Olgme sonuglarma gore hedefleri, 6grenme ortamini ve Slgme D5
araclarini yeniden gozden geg¢iririm ve kayitlar tutarim.
22. Biitlin bunlar1 (1-21 aras1 siklar1) uygulayabilirim ¢tinkii bu El
sistem okul yonetimi tarafindan benimsenmistir.
23. Biitiin bunlar1 (1-21 arasi siklari) uygulayabilirim ¢iinkii bu E2
sistem diger 6gretmenler tarafindan da uygulanmaktadir.
24. Yeni yaklasimlari uygularken veliler tarafindan destekleniyorum. E3
25. Sinifim ¢ok kalabalik oldugu halde 6gretim-6grenim siirecimde E4
bireysel farkliliklar1 gbz Oniine alan yontemleri kullanirim.
26. Bireysel farkliliklart gbz 6niine alan yontemleri kullandigimda E5
Ogretim programi yetistirebiliyorum.
27. Bireysel farkliliklart gbz oniine alarak dersimi isledigimde 6grencilerimi E6

disiplin etmekte sorun ¢ikmiyor..
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3.6.1.2 Reliability and Validity of Questionnaire Instrument
Most of the questions were selected from the published instruments of the
other researchers including General Qualified Teaching Profession Questionnaire
(MEB, 2004), MacLeod, 2002, Zurub and Rubba (1983), and Moore (1978) and it
can be considered as a test validity of the questionnaire instrument. Face validity of
the questionnaire was established by two methods. First, five experts consisting of
faculty members from different universities reviewed the questionnaire for its
content. The researcher prepared a table of content for the instrument for the faculty
members including a short knowledge about the purpose of the study and the
instrument. Then experts read through the questions in the questionnaire by relating
them with the problems of the study. They reviewed the items in the questionnaire
according to the given table of specification by for example evaluating the
representativeness of the content by the selected items, comprehensiveness of the
items, and formatting. The revisions on the questionnaire were made based on their
suggestions. Second, the questionnaire was field tested as to its content and response
format with eight fourth and fifth grade primary school teachers. Among them three
have taught science in primary school for more than 10 years and the other teachers
have teaching experience ranging between 2 to 6 years. All members were working
at different schools other than the sample of this study in Yenimahalle and Cankaya
district. These teachers were chosen because they showed interest in the study and
they were voluntarily involved in the pilot study. Actually the purpose of the pilot
study was to test the applicability of the questionnaire for the primary school
teachers to the primary school context. A cover letter including, the purpose of the
questionnaire, table of specification and also additional page that contained the
following questions and statements was attached with the questionnaire.
1. Are there any items on the questionnaire that you do not understand?
2. Are there any items that do not consistent with the new science and
technology curriculum?

3. Are there any items that overlap with each other?
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4. Write down any comments or suggestions that you think to improve the
questionnaire.

5. Could you note the time to complete the questionnaire?

Teachers made valuable comments on the questionnaire. The response rate
was about 85%. After the primary school teachers reviewed the questionnaire, they
were mostly in agreement with the use of the questionnaire to assess the perceptions
and needs of primary school teachers. Most of the teachers said that it was a useful
questionnaire since they stated that they learn many things while they were reading
the items, and thay had opportunity to assess themselves. They also wrote that it was
a useful research since they had many difficulties in applying the new teaching and
assessment methods in the curriculum and so identification of the needs will be a
step to a better situation. All of the teachers agreed that the items were related to the
NSTC. Some of the teachers wrote that they had difficulty in understanding some of
the questions in Section 3 of the questionnaire and also two teachers stated that there
were some overlaps in the questions in section 3 by writing the number of questions.
Approximate time for completing the questionnaire was 20 minutes for the primary
school teachers. The changes mostly was done on Section 3 of the questionnaire, the
second draft of the items in Section 3 of the questionnaire with the dropped items
and the related domains (28 statements for domain A, 13 statements for domain B,
19 statements for domain C) was given in Table 3.8. (A: First domain “General
approaches on the TAMBID”; B: Second domain “Teaching Methods”; C: Third
domain “Assessment methods”). There were a few changes on the other sections of
the questionnaire. The feedbacks from both processes were reviewed and revisions
were made on PNAQ. The agreement between the ideas of primary school teachers
and the experts on PNAQ was assumed as a judgment of the reliability and the

validity of the questionnaire.
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Table 3.8 Items in Section 4 of the PNAQ with the domains

[
z & =7
< B Z =
> o) o &
o = v O
2 a8 g5
~
1. Fen ve Teknoloji derslerinde 6grenci farkliliklarini g6z Al
Oniine alarak derslerimi islerim.
2. Ogrencilerime rehberlik yaparak ogrenmelerini A2
kolaylastiririm.
3. Ogrencilerime bireysel olarak yapacaklari etkinlikler A3
vererek onlarda bagimsiz caligma aligkanligim gelistiririm.
4. Fen ve Teknoloji dersimde kiiciik grup tartismalari Bl
diizenlerim.
5. Fen ve Teknoloji derslerimde gerektiginde okul B2
gezilerine (miize, kiitiiphane, alan gezisi vb.) yer veririm.
6. Ogrencilerimi kiitiiphanede aragtirma yapmalari igin A4
yonlendiririm.
7. Ogrencilerimin islenen konu ile ilgili 6n bilgi ve A5
inan¢larin agiga c¢ikaririm.
8. Ogrencilerime dgrendikleri yeni kavramlari farkli A6
durumlarda kullanmalart i¢in firsati veririm.
9. Ogrencilerimi bir olguyu aciklamak igin alternatif X Not clear
yorumlar yapmalarina firsat tanirim.
10. Ogrenme merkezleri olusturarak dersimi islerim. A7
11. Ogrencilerimi ileri siiriilen alternatif diisiinceler A8
iizerinde diigiinmeleri icin tesvik ederim.
12. Fen ve teknoloji derslerinde laboratuarda gruplar A9
olusturarak 6grenme ortamini diizenlerim.
13. Ogrencilerimi grup yaparken gruplarin heterojen X Not related with
olmasini saglarim. the purpose
14. Ogrencilerimi fen konularinda yazilar yazmaya tesvik Al0
ederek onlarin fen giinliikleri tutmasini saglarim.
15. Ogrencilerimi fen konularinda poster hazirlamalar B3
i¢in tesvik ederim.
16. Fen derslerinde 6grencilerime konu ile ilgili kavram B4
haritalar1 hazirlamalarini saglarim
17. Ogrencilerime konuyu okurum ya da anlatirim. B5
18. Ogrencilerime kendi kisisel isteklerini belirlemede All
firsat tanirim.
19. Ogrencilerimi bilimsel diisiinmeleri igin tesvik ederim. Al2
20. Derslerde gorsel sunumlar kullanirim. X Overlap with
36.question
21. Ogrencilerimi grupla beyin firtinas1 yapmalar1 icin B6
tesvik ederim.
22.0Ogrencilerime nesneleri degistirmeleri ya da elleriyle B7

bir seyler tiretebilmeleri i¢in firsat tanirim.
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Table 3.8 (cont’d)

23. Ogrencilerime sinif icerisinde konularla ilgili grup B8
projeleri yapip sunmalarina imkan tanirim.

24. Ogrencilerime arastirma yapmalari icin yeterli Al3
zamani tanirim.

25. Ogrencilerimi kavramlar1 mantik gercevesinde Al4
diizenlemeleri ve organize edebilmeleri i¢in tegvik
ederim.

26. Ogrencilerime tartisilan ya da 6gretilen konuyu AlS
gorsel olarak ifade etmelerine firsat tanirim.

27. Ogrencilerime duyulari ile hissedebilecekleri Al6
materyaller ve deneyimler saglarim.

28. Ogrencilerime diisiincelerini miizik yardimiyla ifade Al7
etmelerine firsat tanirim.

29. Ogrencilerim nesneleri, olaylari ve yasayan Al8
organizmalari onlarin belirli 6zelliklerine dayanarak
siniflandirmalari i¢in firsat tanirim.

30. Ogrencilerimi sinifta 6grendikleri ile giinliik Al9
hayatlarinda yasadiklar arasinda iliski kurabilmeleri
icin tesvik ederim.

31. Ogrencilerimi smifta okuduklarini ve duyduklarini X v Overlap with
gorsellestirmeleri icin tesvik ederim. 26.question

32. Ogrencilerimi smifta birbirlerine yardimec1 olmalari A20
icin tesvik ederim.

33. Ogrencilerime doga olaylart ile ilgili olarak A21
caligmalari i¢in firsat tanirim.

34. Ogrencilerimi sozel becerilerini iletisim kurmada, A22
problem ¢ozmede ve diisiincelerini ifade etmede
kullanabilmeleri icin tesvik ederim.

35. Ogretim- 6grenim siirecinde gerektiginde A23
matematiksel problem ¢ozmeyi kullanirim.

36. Sinifta harita, poster, sema gibi gorsel materyalleri B9
kullanirim.

37. Sinif ici iletisimlerinde 6grencilerimi viicut dillerini A24
kullanabilmeleri icin tesvik ederim

38. Sinif ici 6gretimimde ritmi, sarkilar ve miizigi B10
kullanirim

39. Ogrencilerim simif icerisinde okuma faaliyetlerinde B11
bulunmalari icin firsat tanirim.

40. Ogrencilerime smif igerisinde ne hissettiklerini A25
sOyleyebilmeleri icin firsat tanirim

41. Ogrencilerime bilimsel deneyler yapabilmeleri icin B12
firsat tanirim

42. Ogrencilerime smif igerisinde video, film ya da asetat B13
gosteririm

43. Ogrencilerime birbirleri ile paylasimda bulunmalar1 A26
i¢in firsat tanirim

44. Ogrencilerim 6grenme siirecinde drama, dans ve A27
fiziksel aktivitelerini kullanmalart i¢in firsat tanirim.

45. Ogrencilerime farkl1 bitkiler ve hayvanlarla ilgili A28

caligabilmeleri i¢in firsat tanirim.
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Table 3.8 (cont’d)

Ogrencilerimin basarilarim degerlendirirken

46. Onlara ait yazili materyallerin 6rneklerini Cl1
(diiz yaz1, kisa cevap gibi) degerlendirmeme katarim.

47. Hazirladiklar1 yansitic1 yazimlarini (6z c2
degerlendirme ve giinliik tutma gibi) kullanirim.

48. Onlara ait akil yiiriitme ve problem ¢6zme becerileri C3
orneklerini kullanirim.

49. Yaptiklar1 ¢izim, resim ya da her tiirlii sanatsal C4
caligmalarin1 kullanirim.

50. Drama etkinliklerini kullanirim. C5

51. Hazirladiklar: grup raporlarin kullanirim. C6

52. Elleriyle gelistirdikleri bir tirtinii sergilemelerini Cc7
(model gibi) degerlendirmeme katarim.

53. Onlarin gelistirdigi sarki ya da ritm sozlerini kullanirim. C8

54. Caligmalarindaki doga gozlemlerinin 9
sentezini kullanirim.

55. Onlarin iletisim kurmadaki becerilerini dikkate alirim. C10

56. Kendi degerlendirmelerinin doniitlerini kullanirim. Cll1

57. Arkadaslarimin degerlendirmelerinin doniitlerini Cl12
kullanirim.

58. Kendi hazirladiklar: bulmaca, kavram haritas: gibi C13
ornekleri degerlendirmeme katarim.

59. Kendi ¢aligmalarinin gérsel sunumlarini kullanirim. Cl4

60. Onlarla yapilan goriismelerde saglanan doniitleri C15
kullanirim.

61. Rol oynama ya da diger fiziksel ifadeleri kullanirim. Cl16

62. Onlarin miiziksel performanslarini ya da bestelerini C17
kullanirim.

63. Cevre ile ilgili yaptiklar1 deneyleri ya da projelerini C18
kullanirim.

64. Hazirladiklar tiriin dosyalarim (portfolyo) dikkate C19

alirim.
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3.6.2 Development of the Interview Schedule

Before preparing the interview schedule, the researcher first carried out a
literature review on teaching and assessment methods, individual differences, and
needs assessment studies to build a theoretical framework for the interview process
and to prepare the interview schedule. Based on the literature, she built an interview
framework for the purpose of the study as to constuct interview questions and also to
analyze data. Figure 3.4 provides an interview framework with all its constituents
which also specify the areas of the research study and the serve as a basis to answer

the subproblems of the research study.

Needs on
TAMBID

AREAS
for Primary
School Teachers

Perceptions on
NSTC

Demographic
Information

Practices on
TAMBID

TAMBIDs

Figure 3.4 Interview framework of the Study Based on Research Questions
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The next step for the interview process was to select an interview type and
questioning. As open-ended questions would yield information which answer the
research quedtion, the researcher decided to design semi-structured interview format
with open ended questions. The main advantage of a semi-structured interview is that
while allowing questioning with specific topics, it is possible to pose these questions
in a more open-ended manner (Rubbin & Rubbin, 1995). Therefore, the type of the
in-depth interviews was standardized open ended because the exact wording and
sequence of questions were predetermined and questions were open ended so that
more questions could be asked on specific subproblems of the study giving emphasis
on exploration rather than hypothesis testing. While preparing the questions of the
interview schedule the following points were considered as suggested by Patton
(1990), Bogdan and Biklen (1998) and Marshall and Rossman (1999).

e Relevance to the research questions of the study
e Specifying the context
¢  What questions to ask
¢ Asking open-ended questions rather than short answer
e Making people to talk
e Writing alternative questions
e  Writing probes to get detail answer
e How to sequence questions
¢ How much detail to solicit
¢ How long to make the interview
e How to word the actual questions
Interview questions focused on teachers’ experience, opinions, background,

and needs on THE TAMBID and NSTC.

3.6.2.1 Journey from First to the Second Draft of the Interview Schedule
It was a long journey to prepare the actual draft of the interview schedule. To
form interview questions was not a simple and straightforward process. It is not a

relatively easy data collection method to use as most people think. It requires special
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training and practice to improve skills in preparing interview schedules. Luckily, the
researcher of this study had opportunities to improve herself before carrying out this
study during a qualitative design lecture. There are some suggested steps of
interviewing process after deciding on the topic that would be studied. These steps
are preparing the interview schedules, testing the interview schedule, setting up the
interviews, carrying out the interviews and writing up the interviews. These steps
were followed in this study to conduct the interview process. The guidelines to
prepare an interview are not suggested as strict rules but rather certain points to
consider in the literature (Yildirim & Simsek, 2000).

When the researcher prepared the first draft of the interview questions, one of
the qualitative research experts said that some of the questions were too general,
some were unnecessary and some were not related with the research questions of the
study. Furthermore, in the first draft of the interview schedule, the researcher did not
ask any alternative questions in case the teachers do not understand the original
questions. Also there are a few probes for the questions that need to get details of a
question so experts examining the first draft, suggested to add more probes.
Therefore, the probes were written for some of the questions to get deeper answers
from the interviewee. Probes were used to deepen the response to a question, to
increase the richness of the data, and to give cues to the subject about the level of
response desired. Probes were used to follow-up initial responses.

Some of the questions were removed from the original interview schedule
based on the suggestions of the experts. For instance, in the first draft (Appendix C),
the researcher asked a question like “How many courses did you take about teaching
and assessment methods at university?”. Such a question was a short-answer
question and not necessarily to be asked in the interview. Another question in the
first draft was “Do you use constructivism in your classroom?”. The expert
suggested that being a short answer question, this question was also a knowledge
question and if not asked properly, it can be a threatening question and the teachers
might hesitate to answer such questions. The suggestion of the expert was to use

more general question to learn which teaching and assessment methods teachers use
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and then to give names by the researchers. Because the teachers might not know the
name of the teaching and assessment methods but they might use this method in their
classrooms. Another question in the first draft was “Which teaching and assessment
methods do you use in your science and technology classess?”. Although this
question was directly related with the research problem of the study, it did not
specify the context and it required knowledge to answer. Therefore the question was
replaced by asking “How do you teach in science and technology classes?”. This
question was more open-ended in nature and did not ask any specific knowledge.
Based on the answer, given to this question, the researcher can figure out the
teaching and assessment methods that teachers use in their classes. This change made
the question more specific and more understandable by the interviewees.
Furthermore an unclear question in the first draft “Did you experience any the
TAMBID in your classroom?”(question 10) was removed in the original second draft
since the question is a yes or no question and did not give any idea about whether the
teacher know about the TAMBID or how she/he apply the TAMBID in the class.
The other question in the first draft was “What do you think about new approaches in
science and technology education?” (question 12). This question was also too
general question and not related with the research question. The expert suggested not
asking such a question. Also after the recommendations of the experts, some new
questions have been added into the original draft of the interview schedule, some of
the questions were combined as the alternative of each other, and some probes were
added to some of the questions. One of them was the “Do you think that you know
your students well” with a probe, “in what respects”. The other question added was
“Do you collect any data from your students to know them better” with a probe
“How do you collect?”. These questions were directly related to the research
questions, non-threatening and easily understandable questions for the teachers.
Some of the background questions in the first draft of the interview schedule
were also changed. These questions are simple to respond questions and are
significant for the rest of the interview. To build background questions, the

researcher tried to ask factual questions as warm-up questions. Before building up
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opinions, the researcher tried to build a general framework by asking such questions
like “Can you briefly summarize your teaching profession?”, or “How long have you
been a teacher?”. These types of questions provided confidence and establish rapport
between the interviewer and the subject. Based on the suggestions of the experts, the
order of some of the questions in the first interview schedule had also been changed.
In both first and second draft of the interview schedule, the questions easy to answer
had been placed before the questions that can be difficult to answer, and the needs
assessment part for the interview was placed at the end of the interview since the
experts suggested that it will be more useful to ask the needs after getting opinions
and creating a friendly and relaxed environment.

In general important points taken into account based on the literature and on
the opinions of the experts while preparing the questions and revising the questions
in the first draft of the interview schedule. For preparing the final form of the
interview schedule in this study as suggested by (Yildirim, 2001) are summarized in

Table 3.9.

Table 3.9 Suggestions Considered to Prepare the Questions of Interview Schedule

(Yildirim, 2001)

What? How?

1. Asking easily understandable *Using a non technical and clear language

questions * Considering subject's cognitive level and
background

*Avoid concepts, phrases or sentences that
might be unfamiliar or misunderstood

2. Asking specific questions *Starting from subjects experience

wherever possible *Avoid confusing the subject and causing
difficulty in answering the question
*Addressing general themes in the context of
research questionst
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Table 3.9 (cont’d)

3. Asking truly open-ended questions

*Minimizing the imposition of
predetermined responses

*Being aware that avoiding is, are, do and
using how, why, what are not enough to ask
open ended questions

4. Not leading respondents with
assumptions

* Not trying to confirm the assumptions of
the study
* Stating the questions in a neutral way

5. Asking singular questions

* Not throwing several questions together
* Not confusing and places an unnecessary
burden of interpretation on the respondent

6. Having Probes and Follow-up
Questions

* Using different types of probes

Detail-oriented probes: to get a
complete and detailed picture
through who, where, what,
when and how questions

Elaboration probes to keep the
respondent talking more about
the subject

Clarification probes: to clarify
unclear, ambiguous responses.

7. Mixing Several Different Styles of
Questioning

*  Non-threatening, easily understandable
and leads to a revealing and full response.
* Avoid the rigidity of scales or
questionnaires
* Having alternative questions for each
question for people with different thinking
styles
* Using different styles of questions
closed questions: requiring
respondent to choose one of
several possible answers
open-ended questions: subjects reply
however they like
indirect questions: explore a theme
without referring directly to it.
direct questions: ask for a direct
response
projective questions: asks the subject
to imagine himself in
hypothetical situations and
describe their reactions
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Table 3.9 (cont’d)

8. Sequence the Questions Carefully

* Beginning with warm-up questions

* Working from particular to general -
grounding a general theme within the
context of a research question

* Not forgetting that the people are more
comfortable with questions regarding the
details of individual incidents.

* After establishing the context, asking
about interpretations, opinions and feelings

* Not asking questions about hot topics
before establishing a rapport that allows
respondents to be open and expansive

* Asking knowledge and skill questions
properly in relation to a context, specific
activities or experiences

* Using present tense questions before past
and future tense questions.

* Keeping the background questions at
minimum if ask them at the beginning

9. Always Looking for Ways to
Improve Interview Questions

* Considering grammar, clarity, question-
topic fit, adding questions

* Asking respondents to reflect critically on
the usability of the questions

* Being critical of the questions and looking
for ways to improve the quality of writing
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Having prepared 13 questions for the interview, the researcher piloted them
with two primary school teachers from Yenimahalle and Cankaya districts. She
piloted the questions of interview schedule to ensure that there are no overlaps and
they focus on the sub research questions. The outcome of the trial period provided
that some questions were still irrelevant or too general, since the teacher gave answer
to the specific question in another question before asking this question. This shows
the researcher that some of the questions were repetitive and they were changed in
the original draft, some of the questions were combined. The pilot study
demonstrated that because most of the questions were open- ended in nature, the
follow up questions or probes provided detailed information and the detailed data
made it very difficult to analyse the data collected. The other advantage of pilot
study of interview schedule with two teachers is that it gave as opportunity to
manage time and limit it to 45 minutes to an hour.

The interview questions consisting of both perception and fact questions were
ready to use having made recommended changes and piloted the questions. Final

form of the interview schedule of the study was given in Appendix D.

3.6.3 Development of the Observation Schedule

In this study, to prepare the observation schedule, first the researcher clarified
the purpose of the observation. Then the dimensions of the observation were
determined. To decide on this issue and to determine what, how and how much will
be observed, the researcher observed two hours of the classroom where the
observation would take place as a trial. While doing this, some suggestions of Patton
(1987) were considered to prepare an observation schedule. These dimensions are
explaining the physical setting, observing the social dimension of the setting,
observing the activities occurring in the setting and observing the language formed in
the setting. Patton (1987) stated that some of these dimensions must be included in
any of an observational study such as defining the physical setting but some are not
depending on the event that is observed. The observation schedule of this study was

given in Appendix F.
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In this schedule, the purpose of the research and the problems of the study
that are waiting answers from the observation process were presented. Then where
and when the observation would take place was explained. Then, the dimensions that
will be observed were presented, which are; the physical setting of the classroom,
teaching and assessment methods used in the classroom, and individual differences.
Also teacher and student roles were added to the list which might form a clue for the
research problem. Lastly coding list was presented including possible events that
might occur during the observation procedure. The aim of preparing such a list was
to make the observer sensitive to the variables in the coding list during the
observation. This coding list were changed and revised during the observation
process, and also during the data analysis process (Yildirim & Simsek, 2000). During
observations, observation checklist was also used. Observation checklist was derived

from the section 3 of the PNAQ instrument (see Appendix H).

3.7 Triangulation

In this study, since the researcher used more than one data collection method,
to answer the sub-problems of the study, triangulation was carried out by using
different kinds of data collection methods; survey, interviews and observation.
Triangulation is a strategy that allows reducing in bias and making acceptable
explanations about some social facts. Triangulation was used to obtain research data
with different methods and to test the persuasiveness of the findings (Mathison,
1998). According to Denzin (1978), there are four categories of triangulation; data
triangulation, researcher triangulation, theory triangulation, and method
triangulation. In this study, the triangulation methods were basically method and data
triangulation. In method triangulation, there are three different types of data
collection methods; questionnaire, interviews and observation for answering the
research problem. In data triangulation, the findings of the each data collection
methods would support the findings of the other data collection methods in this

study. Each sub-problem was triangulated by at least two data collection methods.
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Indeed 1%, 2™, 3™ and 5™ sub-problems of the study were triangulated by all
three data collection methods. Triangulation in this study by means of subjects, data
collection methods, and data collection instruments were summarized in Figure 3.5

(adapted from Collins, 1999).

VAN

DATA
SOURCES

-Teachers
-Classrooms

Research
DATA COLLECTION Questions DATA
INSTRUMENTS 1,2,3 ANALYSES
and 5) - -
-Questionnaire -Questionnaire
-Interview results .
schedule -Interview k
~—— -Observation results
schedule -Observation
results

N N

Figure 3.5 Triangulation Process in the Study
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3.8 Analyses of Data

The participant’s responses to the questionnaire and data obtained from
interviews and observations will comprise the data set used for analysis. There are
two parts in the analyses of data of the study; quantitative part and qualitative part. In
survey phase of the study (sub-problems 1-2), data were analyzed by using both
quantitative and qualitative analysis. In interview and observation part, data were

analyzed by using qualitative data analysis methods.

3.8.1 Quantitative Analyses of Data

In quantitative part, data were analyzed by using Statistical Package for
Social Sciences 11.5. Descriptive statistics (e.g., frequencies, percentage analysis,
pie charts, bar graph) to describe the data and summarizing the responses in order to
draw some conclusions from the results to answer the first two research problem. For
analyzing the data obtained from the questionnaire, descriptive statistics were used
both for presenting the results in detail and to check the assumptions of the
inferential statistics. Inferential statistics were used to generalize our results from
sample to population. Frequencies of responses reported by descriptive statistics
were used to calculate the discrepancy index of the identified needs of the primary
school teachers. Priority needs were identified and the needs were arranged in a
hierarchical order according to the magnitude of the discrepancy index. By this way,
top priority needs of the teachers were determined. The needs assessment part of the
questionnaire of this study was constructed to account for the current state and
targeted state and so the discrepancy index was used to prioritizing needs by ranking
the importance of needs according to the discrepancy that exists between current and
targeted state of need proposed by Rokey (1975) and McKillip, (1987). To analyze
section 4 of the questionnaire, following information was computed; Mean and
standard deviation of the perceived column, mean and standard deviation of the
desired column, the difference between two means, and the t value between the two
means. The paired t-test procedure was used since the respondent in the two

measures (current and targeted state) is the same person. The t-value for each
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statement shows whether the probability of the observed difference between the
current and targeted means occur just by chance or if there is a true difference. A
negative t-value indicated there is no perceived need for training, while a positive t-
value means there is a preceived training need. Also, the higher positive t-value, the
greater perceived need for training.

Furthermore, analyses of variance (ANOVA) procedure was employed to
answer the last research problem. The ANOVA is a statistical technique that
measures the effect of independent variable(s) on dependent variable. In the causal
comparative phase of this study (sub-problem 6), There were many characteristics of
the teachers including their years of experience, gender and grade level as the
independent variables of the study, their effects on the dependent variable which is

the perceptions of the teachers.

3.8.2 Qualitative Analyses of Data

In this study, qualitative data analyses was used for open ended questions in
the survey, for interviews and for observations transcripts. Open ended questions of
the survey was analyzed by using one of the qualitative analysis methods, which is
frequency counts technique followed by coding, generating the categories and
explaining the results.

The data obtained from the interviews and also observations were
summarized and coded descriptively to assess the teachers’ knowledge and
experience related to the use of the TAMBID, to identify the perceptions of teachers
with respect to individual differences of the students and to determine the needs of
teachers to apply the TAMBID in science and technology classrooms. The coding
procedure was carried out based on the literature and experts opinions. The
researcher went through the data looking for things pertinent to answering the
research question. Then coded data was sorted into piles according to topics. Coding

procedure were explained below in detail.
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In qualitative studies, qualitative data tend to be analyzed inductively by the
researchers meaning that they construct a picture which is shaped when parts are
collected (Bogdan & Biklen, 1998). There is no claim or a foreseen hypothesis, and
naturally there is no attempt to approve it. In qualitative research, a theory emerges
bottom up and therefore is called as ‘grounded theory’. Since all research questions
of this study are not written to prove or disprove nothing, it is inductive in nature and
there is no correct way to analyze the data. In this study, the issue stated by (Bogdan
& Biklen, 1998) was considered in that, “nothing is trivial but everything has the
potential of being a clue that might unlock a more comprehensive understanding of
what is being studied”. Overall process of transcribing the qualitative data of this
study took about 7 months. Based on the conceptual and theoretical bases of in
qualitative data qualitative analysis procedures, general steps followed in analyzing

the qualitative part of this study are as follows;

Step 1: Transcribing the Qualitative Data

The interviews recorded by audiotape and observations recorded by videotape
were first transcribed by the researcher. Interviews recorded during the interviews
each took about an hour were transcribed word by word from the cassettes by using
word processing program. Through this process, 125 pages of raw data were
generated from the interviews. As for observations, 24 hours of video recordings of
the observations were transcribed and written in word processing program based on
the scope of the study. Totally 90 pages of raw data were generated from the
observations. This step of data analysis was the longest part of the data analysis

process.

Step 2: Reading, Shortening and Formatting the Transcriptions
After transcribing the interviews and observations data and prepared the raw
data for the qualitative part, the researcher read the transcriptions based on relevance
to the research questions and shortened the transcripts by deleting the irrelevant

parts. After shortening process, 110 pages of interview transcripts and 90 pages of
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observation transcripts were obtained. Then transcriptions were formatted based on
spelling and grammar. Furthermore, in order to allow easy coding, each page of the
transcripts was designed by leaving the right margin wide (see Appendix N). Also
the hard copy of each interview was numbered as tl, t2, t3...... T stands for teacher
and the number is corresponding to the related interview. While explaining the
interviews and observations, and giving quotes for the teachers, these designations
(t1, t2, t3. or O1, O2) was used in the text. The hard copy of each observation was
numbered as O1 and O2 referring to the first (at 4™ grade classroom) and the second
observation (at 5™ grade classroom) respectively. Hard copy of interview and

observation transcripts took their final form for further data analysis.

Step 3 Identifying Meaningful Data Units and Coding the Data

In this step, before coding, the researcher read the interviews and observations,
and tried to get general ideas about what can be done with different parts of the data.
This step was carried out with one of the colleague who is knowledgeable on
qualitative data analysis. This step was useful in order to overview data. The
researcher and her colleague wrote comments and their interpretations of the data in
the margin. Although the interview was conducted in Turkish, this step was carried
out in English in order to be familiar with the terminology within two languages.

After identifying meaningful data units, the researcher coded (labeled) the
interviews and observations data by writing in the right margins. The codes of the
data were related with the research study and as Dey (1993) stated codes are
emerged from prior review on the relevant literature; the focus of the research and
the research questions; interferences from the actual data; substantive, policy, and
theoretical issues; and also researcher’s imagination, and previous knowledge and
experiences (p. 100). An example of coding process was presented in Table 3.10 for

the t1, question 2 (see Appendix N for sample of interview data transcripts).
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Table 3.10 An Example of Coding the Data

Part of the Data

Sample Coding

Yeni Fen ve Teknoloji programinda
aslinda bilgiyi Ogretmekten ziyade Kisilik
terinde ook durulover Vit
sorumlulugunu bilecek, iyi bir vatandas
olacak, kisilikli olacak, diiriist olacak,
aragtiracak, sorgulayacak, bir seyi hemen
kabul _etmeyecek, ben bun

etmevecek, ben bunu

Ogretmen, iyi Ogretmen, meslegini ,
ogretmen yetistirmek 6nemli. Ondan sonra
eger Ogretmen meslegini seviyorsa, ona bir
ideal olarak yaklasiyorsa, ve eline verilen
ogrencilerin ileride Tiirkiye’yi
yoneteceklerini biliyorsa ve bunun bilincinde
ise Ozveriyle calisiyor, yoksa
olmuyor........ Bir de genelde  bayan
Ogretmenlerin ~ maddi _ sikintilart-—--yok,..
eslerinden dolayi, o yiizden hobi olarak
vapiyoruz, cok  soverck vanivors™" betki-
erkek 6gretmen olsaydim,maddi sikintim cok
fazla olsaydi veya ailevi sorunlarim olsaydi
kendimi meslegime  bu’
veremezdim..Yani sinifa giren bir 6gretmen
mutlu olmali, on anda Ogrencilerden baska
bir sey diisiinmemeli. ...

Fen ve Teknoloji kitabini cok begendim,
cok giizel yazilmisti;vyatmz ~biiKitabin
icin
gerekiyor, laboratuar eksikligimiz var bizim
bu okulda. Eger bir laboratuarimiz olsaydi ve

uygculanmasi

da  vardi, kiicumsedikleri
programinda bu da vardi, laboratuarimiz
vardi ve laboratuar 6gretmenimiz vardi

...................................... >N e

Emphasis on personality rather
than information
e Knowing
responsibility
Good citizen
Good personality
¢ Honest
\_® Researcher
e Examiner

Features about teachers

Gender of teachers

Liking the teaching profession

.......................... > e [ncome

e Concentration
® Happiness

""""""""""" » Well written science book

% ack of laboratories

.................................................. » Lack of lab teacher

> In OSC
¢ Having lab
¢ Having a lab
teacher

133



Step 4 Generating Initial Categories
After coding data, the codes are compiled into more general themes or
categories. With this step, organization of the coded data into topics had started.

Table 3.11 presented the categories emerged from the first interview for question 2

(t1).

Table 3.11 Initial Categories Emerged from the First Interview

Categories Emerged from tl

1. Positive perspectives on NSTC

2. Negative perspectives on NSTC

3. Factors affecting the application of NSTC

4. Basic Features on NSTC

5.Comparison of new and old science curriculum

Step 5 Organization of Codes Based on Initial Categories
After the initial categories were generated in the previous step, the codes were
organized under initial categories to get used to the coding and categorizing process.
Based on the initial categories, codes were placed at the related categories. An

example of this step was shown in Table 3.12.
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Table 3.12 Example for the Organization of the Codes under Categories

An Example for the Organization of Codes Based on Categories from tl

1. Positive Features of NSTC
® Emphasis on personality rather than information
¢ Expectations from students
® Being science an experiment and observation lesson
¢ Student centered
® [ earning by doing
¢ Constructivist approach
¢ Based on investigations
® Long lasting knowledge
e Teacher is a guider

2. Factors Affecting Application OF NSTC
e Beliefs of teachers
Gender of teachers
Perspectives of teachers
Family life of teachers
Family life of stds
Structure of the School
Guidance of teachers
Background of teachers
Presence of examinations in Turkey (OKS&OSS)
Cooperative workings of persons in school
Comfortable and relax working conditions

Step 6 Indexing the Data

While carrying out the coding and categorizing process, there were many codes
and categories emerged from data. Also there were subcategories under the
categories. Some of the codes were the same for the responses of the teachers and for
the observations. Therefore, the researcher decided to index the data for facilitating
the process of coding.

When necessary during the writing stage in the text, the researcher used the
indexed data. For this purpose, the researcher used numbers, letters and
abbreviations. Along the interviews, if the same issue was repeated by any of the

interviewees, corresponding indexes was inserted by indexing the related sub-
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problem with which the specific data was related, the participant number and page
number. For instance, indexing data as 2.5.1.2, 2 means that the data related with the
sub-problem 3 as it started with 2 (If it started with 3, this refers to the sub-problem
1, 4 refers to the sub-problem 4, 5 refers to the sub-problem 5 and 6 refers to the sub-
problem 2), the second number 5 refers to the fifth category generated for this sub-
problem and 1 and 2 refers to the subcategories for related category. Furthermore, t
(n;2) refers to the teacher and ‘n’ in the parentheses refers to the related interviewee
and 2 refers to the page number for that teacher. Similarly q (n) is the quotation

mentioned in the text with the ‘n’ corresponding teacher. The Table 3.13

demonstrated an example of indexing data by numbers from t (7).
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Table 3.13 An Example of Indexing Data by Numbers

DATA

Fen ve Teknoloji kitaplari.gegen senelere
gore cok giizeldi. Etkinlik kitaplari ¢ok
giizeldi, yalmz eksiklikleri vardi. Ciinkii
bunlar  hazirlanirken  okullar __buna |
hazirlanmamisti, sadece program
hazirlanmig, ama 6gretmen hazirlanmamis.. |
Ogretmene  detayll  bilgi  verilmedi,
kilavuzlarimiz 2 ay sonra..geldi.ve.fen.ve..
teknolojiye uygun okullar yapilmadi,

malzemeleri. Ben Cankayada calistyorum,
Cankayanin en gozde okullarinda da

ben iiziiliyorum, bunlara dikkat edilmesi
gerekir. Teknik alt yapimin-hazirlanmast-ve-
teknik egitimin verilmesi gerekir. Ama

INDEXING DATA

programi uygulanabilir buluyorum;
eksikliklerimiz olmasina ragmen

uvgulavabildik. Eski plugwuu}a
karsilastirdigimda, simdi deneylere daha
cok agirlik verilmis, ¢ocuklar1 diisiindiirme
yonii var. Eskiden daha fazla bilgi.vardi

detay vardi. Ama simdiki arastirmaya

.......................

fazla, baz1 konulara viizeysel olarak
deginilmis, biz elektrik  konusunu

yetistiremedik, yuzeysel olarak degindik.

Step 7 Refining, Re-reading and Generating Additional Categories

After indexing the data, the researcher read all the transcripts again to validate

the appropriateness and the accuracy of codes and categories generated. This process

went on through all of the interview and observation transcripts. This step generated

some additional codes and categories for the

data.
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Step 8 Re-reading, Controlling and Determining Relationships among
Categories
After the completion of generating additional categories by reading all of the
transcripts and going through the codes and categories, the researcher read the
transcripts for the last time to control the codes and categories. The researcher also
looked for the meaning and relationship among the categories and tried to extract
meaning from the data set. After identifying the interconnections between the codes
and categories, the researcher outlined the categories under the research questions of

the study.

Step 9 Organizations of Categories under Research Questions
At this stage, the categories (themes) emerged from the data set were organized
under the five research questions by using tables. The research questions with the
related categories emerged from the study was presented in Table 3.14 (for sub-

problem 1), and Table 3.15 for the interview and observation data respectively.
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Table 3.14 Research Questions Matched with the Categories for the Interviews

Research

Question-1

Categories

TEACHING METHODS

Presentations by stds
Homeworks
Experiment in class
Group works
Observations
Equipments
Investigations

Poem

Song

Plays

Dramatization
Discussions
Questioning

Visual materials
Student prepared materials
Expository teaching
Cooperative learning
Peer teaching

Projects

Daily life examples
Giving examples from
teacher experiences
Drama, Role playing
Outdoor activities
Laboratory

Puzzles

Summary
Individualized teaching
Preparing posters
Explaining
Establishing relations with
other lessons

Preparing an index about
concepts in unit
Materials

Learning by doing
Using models

Categories

ASSESSMENT METHODS

Testing

Performance

Honesty

Interest

Achievement in the past
Relationship with friends
Peer teaching forms
Process assessment

Self assessment
Portfolios

Assessment at the beginning
Questioning

Family involvement
Project assessment
Formative evaluation
Oral examination
Homeworks

139



Table 3.15 Research Questions Matched with the Categories for the Observations

Research Question-1 Questioning

Lecturing

Daily life examples
Explaining

Summary

Analogy
Demonstration

Drama

Presentations by the students
Discussion

Activity based teaching
Independent Study
Experiments

Discovery

Brain storming

Group works

Projects

Categories

Step 10 Compiling Data Booklet, and Pre-writing Stage
After all of the processes were completed, 195 pages of data for the interviews
and observations were organized and compiled in a booklet in order for facilitating
the writing the findings of the study by the researcher. At the pre-writing step, the
researcher searched for the ways to construct, understand, exemplify, describe,
verify, display and summarize the data. The quotes were also selected before passing

along the writing step.

Step 11 Triangulation and Writing Up the Findings of the Study
After completed all of the steps of data analysis, the findings of the study were
written based on the research problems. The profiles of the all interviewees were
presented. Also, for presenting the results of some of the research questions, the
categories emerged from the data for the related research questions were presented as

sub-headings. While writing the findings of the study, triangulation allowed the
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researcher to present the results in a comprehensive frame. The data obtained from
the interviews, observations and the questionnaire were triangulated.

To sum up, data analysis step of the qualitative part of the study included
extensive analysis following the general steps of data analysis. The researcher tried
to be smooth and well-organized through the data analysis process. Since thirteen
teachers were participated in the interviews, the term “majority” will be used while
writing the results to indicate that seven or more expressed a similar opinion or view.
General steps followed in analyzing the qualitative part of this study including

interviews and observation were summarized in Figure 3.6 adapted from Collins

(1999).
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Figure 3.6 Overall Qualitative Data Analysis Steps of the Study

Reading the transcriptions based on Formatting the
Transcribing the interview relevance to the research questions transcriptions based on
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3.9 Validity and Reliability Issues

Validity is the adequacy, appropriateness, meaningfulness, and usefulness of
the inferences researchers make based on the data they collect, while reliability is the
consistency of these inferences overtime. There are many threats in both quantitative
and qualitative studies that must be controlled. For example, potentially confounding
variables that will not be controlled in this study can be educational policy of school,
economical conditions of schools, learning styles of teachers, teaching experiences
of teachers and their socioeconomic status. The science teachers may have negative
attitudes toward using the new teaching approaches like the TAMBID. Teachers’
educational backgrounds may be also important. They may use different strategies in
their science classrooms. School may have no enough economical conditions to
supply seminars to teachers related with the use of MI theory in science classrooms.
These can be the potential variables that cannot be controlled during the study. It will
be useful to examine these threats and their control in this study seperately for

quantitative and qualitative part.

3.9.1 Internal Validity of the Quantitative Study

There might be some main threats to internal validity in the research. They
can be subject characteristics, mortality, location, instrumentation and instrument
decay for the survey part of this study (sub-problem 1, 2, 3, 5, and 6) and similarly
subject characteristics, instrumentation, mortality and location for the causal
comparative phase of the study (sub-problem 6). The teachers’ perception of the
study can create a subject attitude threat to internal validity. Instrument decay might
also affect interview surveys as the participants in this study might also get tired or
get bored affecting the validity of information obtained. A location might be a threat
in this study if the collection of data is carried out in places that may affect
responses. Location was held constant that is tried to keep the same for each teacher
including the room, silence and lightening. Teachers were recommended to fill the

questionnaires in a silent and calm environment in their free hours in order to control
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this threat. Fatigue of the scorers can be instrument decay if she becomes tired and
scores tests differently. This threat will try to overcome by schedule data collection
and scoring so as to minimize the any changes in any of instruments and scoring
procedures by different scorers. For the Internal validity of the causal comparative
part of this study, subject characteristics is the major threat. For this sub-problem (6),
many subject characteristics of teachers including gender, years of experience in
teaching, grade level they teach and program they graduated were assessed with the
questionnaire by taking them into consideration during analysis by looking at the
effects each independent variable on each top priority needs of the teachers.

The design and implementation of the survey was also subject to threats. For
example, teachers may not have self-reported with a high degree of accuracy. To
overcome this effect for data validity, a uniform method of data collection was
implemented. Furthermore, the survey was developed in a manner that did not cause
teachers’ beliefs to be captured. To reduce the effect of this issue, piloting of the
survey helped the researcher to design questions that were not complex and based on
experiences of primary school teachers increasing the likelihood of the teachers’

information represented what they believed.

3.9.2 Population and Ecological (External) Validity of the Quantitative Study
The population validity refers to the extent to which the results of a study can
be generalized from a specific sample of a larger group of subjects. In this study, the
accessible population was the primary school teachers in Yenimahalle and Cankaya
district. The subjects of the study for the quantitative part were 155 primary school
teachers. As the non-random sampling method was used to select the sample, this
leads to limited generalization of the research results. However, the generalization of

similar population of teachers at public schools might still be acceptable.
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3.9.3 Validity and Reliability for the Qualitative Study

In this research, for checking or enhancing the validity and reliability of the
qualitative study, the procedures suggested by Fraenkel and Wallen (1996) and,
Lincoln and Guba (1985) were used.

As much depends on the perspective of the researcher in a qualitative study,
the researchers might have certain biases. In this study to reduce these biases, the
researcher uses some procedures. For example, to establish the validity and the
reliability of the data collection and analysis, the researcher used a variety of
instruments to collect data and so research findings from different data collection
instruments were compared by using triangulation technique. This triangulation
included survey, interviews with teachers and observation in two science and
technology classroom. During interviews, several threats to the validity of the
instrumentation process might cause individuals to respond differently than they
might be otherwise. Also the characteristics of the data collector like offensive
language might affect how individuals respond, causing them to react in part to the
data collector rather than to the questions. There is also the possibility of an
unconscious bias on the part of the data collector, as when she or he asks leading
questions of some individuals but not others. All of these issues were considered
throughout the data collection procedures. In this study, the descriptions of
informants were compared with the others’ descriptions and as a result no
discrepancies were found. The interview questions had been written down to reduce
distortions attributed to selective forgetting. Interview guide was designed and its
framework was established based on the literature review. This enabled the
researcher to keep focus on the research questions of the study. Interview questions
were piloted with primary school teachers and revised interview questions were also
sent to experts to get opinion. An expert from the department of Educational

Sciences reviewed and evaluated the interview and observation process of this study.
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The researcher designed the interview process and made necessary changes
on the schedule. This process enabled content and construct validity of the questions.
To increase validity, audiotapes for the interviews, and videotape for the classroom
observation were used. The results of the interviews and observation were discussed
and shared with the primary school teachers to ensure the accuracy of research
results. Also the data of interviews and observation were read and coded by two
educators different from the researcher. By checking coding definitions become
sharper when two or more researchers code the same data set and discuss difficulties
and issue arising. More coders mean a good reliability check for the qualitative
studies. Inter-coder reliability was also calculated by dividing the number of
agreements to the total number of agreements and disagreements. For this study, the
final interview and observation transcripts were read and coded by three different
raters: one is a doctoral student in Educational Sciences and the other is a assistant
professor in the department of Education, both having knowledge and experience in
the area of qualitative data analysis.

The results of the coding and generating categories of this study were
compared between three coders and inter-coder reliability was calculated as
approximately 82%. It is acceptable for checking the reliability in qualitative studies
since it is larger than 70% (Yildirirm & Simsek, 2001). This procedure also increases

the reliability of the results of this study.

3.9.4 Trustworthiness

The term trustworthiness was used by some researchers to refer to validity
and reliability issues in qualitative studies. Different from other researchers, Lincoln
and Guba (1985) and Merriam (1998) proposed another terms and classification for
the quality of qualitative researches. They suggested that the rigor and the quality of
an interpretive qualitative research project can be examined by four criteria:

credibility, transferability, dependability and confirmability.

146



To summarize briefly, credibility which is known as internal validity refer to
the degree the findings match what is really occurring. The recommended strategies
for credibility of a qualitative study were triangulation, member checking, repeated
observations, peer debriefing, and researcher bias. In this study all of these issues
were considered. To ensure the suggestions, as mentioned earlier, triangulation was
carried out to ensure validity. Participants examined the data and share their
perspective to see whether the results were reasonable. Repeated observations were
carried out in a science and technology classes and so the data were gathered over a
period of time, a month. Furthermore, two peers read, examined and reviewed the
study’s findings as they emerged. The researcher, as all qualitative researchers tried
to control her bias to be objective and overlook the observer expectations.
Interpretation of data would also be biased by the researcher background knowledge
about science teaching and individual differences. Therefore, the researcher
constantly worked hard to keep personal biases and opinions under control trying to
focus only on science teaching and the TAMBID.

Hawthorne effect may also be a threat for the observation part of the study.
To avoid this problem, the researcher remained at a separate place while in the
classroom, away from the students, and did not change her place often. She made no
connection with the teacher and the students. Also, the researcher entered the
classroom before the students and exited after the students and set her equipments
including observation schedule and video cam in her place to interact very little with
the students and the teacher during all observation process.

To establish transferability which is known as external validity, for whether
the findings would generalize, the researcher described the study’s research context,
and the procedures followed in detail and provided rich and thick descriptions of
events and data analysis so that reader would be able to determine how qualitative
research procedures match the research situation of this study. Transferability is seen

as a weakness in qualitative studies so the researcher tried to explain the every detail
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of the research design stating the parameters of the research. Then those who design

research studies within those same parameters can determine whether or not the
cases described can be generalized for new research policy and transferred to other
settings.

To ensure dependability which is different from reliability, emphasizing the
need for the researcher to be sure that whether the findings are consistent with the
data, the researcher employed multiple methods of data collection methods, gave
details of data collection methods, and included interview transcripts, observation
transcripts in the study by explaining how analysis codes and categories were
determined and carried out.

To establish confirmability, referring to the extent to which the results could
be confirmed by others, the researcher employed the detailed procedures mentioned
for dependability to be a representative of a guide for others to see clearly how
findings and conclusions of this study were derived from the data collected.
Confirmability is subject to be effected by convenience sampling method which is
used in this study. Therefore the researcher tried to establish confirmability as much
as possible. It is also important to cite previous researchers who have written about
bias, and data quality and suggested ways to handle these issues. It is why the
researcher of this study searched, and mentioned many references about

trustworthiness of qualitative studies.

3.10 Ethical Considerations

“Ethics has to do with the application of a system of moral principles to
prevent harming or wronging others, to promote the good, to be respectful, and to be
fair” (Sieber, 1985, p. 14). Ethics related to how the researcher treats other research
participants and how the relationships formed may depart from some conception of
the ideal. In all the studies and in this study, ethical considerations need to be

considered by the researcher at the initial stages of the research, as well as

148



throughout the entire project. Fraenkel and Wallen (1996) listed three important
issues that every researcher should address; the protection of participants, the
ensuring of confidentiality of research data and the question of deception of subjects
(p. 39). In this study to consider these issues, first research participants were
informed of the nature, content, purpose of the research and its’ benefits. At the
outset of the study a consent form was prepared including an explanation of the
procedures used and their purposes, a description of any benefits that would
reasonably be expected and an offer to answer any questions concerning the
procedures. In addition to getting informed consent, all participants were given
confidentiality and anonymity. All subjects were assured that any data collected from
them would be held in confidence. They were informed that identifying information
of the participants written on the questionnaires would not be used in the text and
data will be stored in a secure, private place. Actually one of the primary school
teachers did not want the CD’s watched by others. Deception also is not the concern
of this study since the every thing was clearly explained to the subjects of the study.
Institutional approval was also granted by the permission from MEB and the schools

in which the questionnaire, interviews and the observation were carried out.

3.11 Limitations of the Study

1. This study is limited to the population with similar characteristics.

2. Literature consists of a large volume of studies related to the needs assessment and
science education. Therefore it may not be possible for the researcher to review such
an extensive literature and some of the important keywords or concepts may have
been overlooked. However it is the researcher’s assertion that these limitations do
not in any way affect or minimize the importance of the study.

3. To answer the research questions of the study and to identify the needs of primary
school teachers, various approaches were used to conduct needs assessment.

Although there is no one way of conducting needs assessment and teachers™ needs
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can be identified by variety of ways, the steps followed in this study were relevant to

the previous researches carried out in the same topics. In this study one of the data
collection instruments was a questionnaire. Questionnaire approach has also some
limitations which are:

a. Questionnaire approach may restrict the teacher’s responses and may have
missed some important data which was handled in this study as much as
possible.

b. Since the survey questionnaire tends to be impersonal (Cummings and Worley,
1997), respondents may not answer the questions honestly in the survey which
may have skewed the study results. Teachers’ written responses might reflect
what should be done rather than what was actually done in class.

4. Accuracy of self-reported data and the interpretation of the data might be
uncertain.
5. Lack of research related to individual differences and needs assessment at the

primary school level to guide future research and make comparisons.
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CHAPTER 4

RESULTS

The purpose of this study was to identify the perceptions and the needs of
primary school teachers in Ankara to apply the teaching and assessment methods
based on individual differences in science and technology classes. In this study, both
qualitative and quantitative research methods were utilized to find answers to the
research questions. Data collection was held in three phases; in the first phase, data
were collected by using a questionnaire from 155 primary school teachers; in the
second phase data were collected by interviewing with 13 primary school teachers;
and in the last phase data were collected by observing two science and technology
classes, during spring semester in 2005-2006 education years. In line with the
research questions, the results of qualitative and quantitative procedures are
presented according to how they relate to the research questions by explaining the
findings of each sub-problem separately. Six sub-problems were answered with the
related data collection instruments. To answer the research sub-problem 1, the data
obtained from the PNAQ), interviews and the observation were presented. The PNAQ
result was presented to interview results were presented. Sub-problem 5 was
answered by using the interview data. The emerging themes and patterns in the open-
ended PNAQ were linked to the interview data, the research questions and the
literature. By this way, triangulation was carried out for the related sub-problems
containing two or more data collection instruments including sub-problem 1, 2, 3,
and 5. Therefore, data obtained from multiple sources were compared to reach

meaningful conclusions. At the end of the chapter, all findings are summarized.
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4.1 Missing Data Analysis

In this study, missing data analysis was carried out before inferential
statistics. Some members of the sample did not write the information about them or
did not respond to the questions in the PNAQ. It may due to a number of reasons but
it is a major problem recently as more people seem to be unwilling to participate in
surveys. This situation leads to the presence of missing data in the part of researcher.
Actually, during the application of the PNAQ, at least 40 teachers were unwilling to
complete the questionnaire and the PNAQ was not given to these teachers at the
beginning of the study.

Among 162 questionnaires, 7 of them were not included in the data analysis
because either approximately %40 of the data was missing in different sections of the
PNAQ or the teachers did not write their gender on the paper. Among the rest 155
survey, there were a few missing data which exceeded %10 of all data. The
researcher handled this problem by replacing the data with the mode since the
missing data was on independent variable and on the nominal scale which was
teaching experience of the teachers. Also, some of the teachers did not give answers
to the open ended questions in the PNAQ. The results of the study were presented

with the available data for those questions.

4.2. Demographic Information of Primary School Teachers
(Section 1 of the PNAQ Instrument)

The descriptive statistics of the PNAQ for the demographic informations of
all primary school teachers (gender, grade level, program graduated, years of
teaching experience, whether they participated in pre-service education and in-
service education on new methods in science and technology education) in this study

are given in Table 4.1.
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Table 4.1 Demographic Distribution of All Primary School Teachers in the Study

Teacher Variable Category Frequency Valid
Percent %
Districts Yenimahalle 66 42.6
Cankaya 89 57.4
Gender Female 97 62.6
Male 58 374
Grade Level 4th 111 71.6
5th 44 28.4
Program Graduated Onlisans 62 40
Teacher Training 38 245
School
Bachelor degree 47 30.3
Master’s degree 8 5.2
Type of Graduation Program Education 126 81.3
Other 29 18.7
Years of Teaching Experience  1-5 years 12 7.7
6-10 years 42 27.1
11-15 years 20 12.9
16-20 years 16 10.3
21-25 years 12 7.7
26 + years 53 34.6
Pre-service Education Yes 49 31.6
No 106 68.4
In-service Education Yes 111 71.6
No 44 28.4

To summarize Table 4.1, of the 155 participants who completed the PNAQ,
66 (42.6%) of them were from Yenimahalle and 89 (57.4%) were from Cankaya
districts. Also, 97 of the primary school teachers were female (62.6%) and 58 were

male (37.4%). Among them, 4 grade primary school teachers constitute 71.6% of
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the sample, while 50 grade primary school teachers constitute 28.4% of the sample
Among 155 primary school teachers, 40% had pre bachelor degree, 24.5% had
graduated from teacher training school, 30.3% had bachelor degree and 5.2% had
master’s degree. When their teaching experiences were compared, 12 had 1 to 5
years of teaching experience (7.7%); 42 had 6 to 10 years of experience (27.1%); 20
had 11 to 15 years of experience (12.9%); 16 had 16 to 20 years of experience
(10.3%); 12 had 21 to 25 years of experience (7.7%); and 53 had 26 or more years of
experience in teaching (34.6%). Therefore, it can be stated that the sample of this
study constituted mostly experienced teachers since 52.6% of the participants had
more than 15 years of experience.

During their pre-service education, most of the teachers (68.4%) stated that
either they did not take any course about new approaches in science education or
they graduated from a department other than education. Indeed, of the 155
participants, 29 (18.7%) graduated from faculties other than education such as
chemistry, social sciences, engineering, and agriculture departments. Also some of
the teachers whose graduation was related to education stated that they took some
courses on science education but they were not effective since they learned only
theoretical knowledge. As for teachers’ in-service education, 71.6% had participated
an in-service education program and 28.4% did not. Teachers were also asked why,
if they did not participate in-service education program since they were expected to
do. Among 44 primary school teachers, the reason why did not participate to an in-
service education varies. For instance, they said that they did not any chance to
participate because of time or location of the program or they did not need such an
education. Two of them did not attend because of their family life. One of them
stated that they will be retired in a short time and so he did not attend to an in-service
education program. Similarly, two of them stated that the teacher book was enough
for them. Also some of the teachers stated that they were not informed about such

an-inservice program or no in-service education program was held in their district.
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Among 111 primary school teachers who participated in an in-service education,
most of them stated that it was not effective for them and they did not learn anything
from these in service education program. The duration of in-service education was
about 5 days. Teachers also mentioned that they participated in some courses and
seminers related to science education, the duration of these courses and seminars
ranged between 3 weeks and 2 months for the teachers. Most of them stated that the

inservice education that they participated was not adequte and effective.

4.3 Results Related to Sub-problem 1

The first sub-problem (Spl) of this study was “Which teaching and
assessment strategies do primary school teachers use in science and technology
classes?”. The findings are from three data sources; the PNAQ, interviews and

observations.

4.3.1 Results of the PNAQ for Sp1 (Section 2; Questions 1, a, b)

The responses of the primary school teachers were useful for the research
study, they were cooperative, and they expressed positive feelings about the PNAQ
and thanked to the researcher to study such a topic at the end of the PNAQ in the
question that they were asked to state anything they want to add. Some of them
indicated that they were interested in the research topic and wanted to share the
results of the study and some stated that they learn many things while they filling out
the survey.

To explore the teaching and assessment methods that primary school teachers
implement in science and technology classess in response to sub-problem 1 of the
study, section 2 of the PNAQ was used. This section included short answer open
ended questions exploring the teaching and assessment methods that primary school
teachers’ use in science and technology classess. In this section of the PNAQ,

teachers were asked the following questions: “Which teaching and assessment
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methods do you use in science and technology classess, could you give examples?”,
“How do you assess your students learning in science and technology classes, what
are the factors that you consider while you give grades to your students at the end of
the semester?”, “Do you assess all of your students similarly? “Do you use seperate
assessment methods for each of your students.

To answer the first question “Which teaching and assessment methods do you
use in science and technology classess, could you give examples?”, the teachers
stated variety of teaching and assessment methods that they use in science and
technology classes. Among 155 teachers, 19 teachers did not answer this open ended
question in the PNAQ. Also only 40 teachers gave examples for the related teaching
and assessment method. To analyze the responses of teachers, the open-ended PNAQ
questions were analyzed by the use of qualitative analysis technique by counting the
words and phrases related to teaching and assessment methods. Therefore the
analysis unit was the words and the phrases. Analysis of the responses was carried
out in some major steps suggested by Fraenkel and Wallen (1996), and Cummings
and Worley (1996). First, the responses to questions were read to gain familiarity
with the range of comments made. Second, based on the responses, the words and
phrases were counted and then coding cateories and themes were generated. Finally,
the frequency of responses for each category was tabulated. Also the categories were
ranked in descending order of magnitude. In this respect, the type of the qualitative
analysis frequency counts and coding. Table 4.2 demonstrated the frequency counts
of teachers’ responses related to the teaching and assessment methods. Based on the
frequencies, categories were generated. Table 4.3 and 4.4 summarizes the categories
based on teaching and assessment methods that primary school teachers use as they
stated with the frequency counts (f) and with some examples from teachers’

responses.
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Table 4.2 Frequency Counts List of Teaching and Assessment Methods from the

PNAQ Results

Teaching Methods and Learning Activities

Assessment Methods

Word or phrase
Projects
New approaches
Group works
Science and Technology Curriculum
Simple experiments in class
Student centered
Explanations
Laboratory
Brain storming
Questioning
Researches
Homeworks
Individual Presentations
Group Discussion
Expository teaching
Discussion
Demonstration
Textbooks
Reading
Role playing
Concept maps
Additional books
Visual activities
Inquiry
Field trips (museum, zoo, library, garden)
Relating with everyday life
Constructivism
Drama
Poster
Learning by doing
Active teaching
CDs
Discovery method
Multiple intelligence based instruction
Library
Computers
Competitions
Cooperative
Individual studies
Whole group discussion
Predict-Observe Explain

Frequency
136
132
120
98
97
95
85
75
52
51
47
44
43
39
38
37
35
33
30
28
25
23
22
21
20
19
19
18
16

P
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Word or phrase
Achievement Tests
Performance
New approaches
Portfolio
Participation in activities
Group works
Peer assessment
Observation
Behavior
Performance during experiments
Problem solving skills
Verbal exam
Attitude
Project assessment
Reasoning ability
Preparation
Self assessment
Effort
Creative thinking
Scientific process skills
Individualized assessment
Intention
Interviews

Frequency
143
124
94
56
46
26
21
16
15
14

P
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As tabulated in Table 4.2, most of the teachers stated that they used strategies

based on new approaches (132 teachers) and according to the NSTC (98 teachers).
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They listed their strategies that they implement in science and technology lessons.

The answers of the teachers ranged from projects to the predict-observe-explain
method for teaching methods. Similarly for the assessment, most of the teachers (94
teachers) stated that they implement new approaches of assessment while they are
assessing their students. Their responses for the assessment question ranged from
achievement tests to interviews with the students. As tabulated in Table 4.3, when
the responses of the teachers are categorized for teaching and assessment methods,
primary school teachers implement mostly projects including individual
presentations in science and technology classes (20.6%). They also use experiments
(19.8%), group works (13.9%), discussions (8.8%), questioning (8.3%), brain
storming (7%), demonstration (6.6%), role playing and drama (5.3%), expository
teaching (4.4%), concept mapping (2.9%), field trips (2.3%), and POE (0.1%). As
for the teachers’ responses for the assessment methods, as shown in Table 4.4,
teachers most frequently used assessment method is achievement tests (38%)
including multiple choice, true-false, matching, fill in the blank, short answer, and
essay type questions which are traditional assessment methods or strategies (MEB,
2005). Performance assessment strategies are also used by the teachers frequently
(26.3%) including performance of the students on group works, participation in
activities, preparation of the students to the lesson, attitude of the students toward
lesson, in-class performance of the students, performance during experiments,
behavior in classroom, observations, scientific process skills, intention and effort of
students, conviction, and interviews. The other assessment methods used by the
primary school teachers are portfolio (14.2%), individualized assessment (7.2%),
peer assessment (5.6%), verbal exam (3.2%), project assessment (2.9%), and self
assessment (1.9%). These methods are among the alternative assessment strategies
suggested by MEB (2005). From these results, it is obvious that teachers implement

traditional strategies more frequently than alternative strategies. Indeed, some of the

alternative strategies suggested by MEB (2005) such as structured grids, diagnostic
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branching tree, and concept mapping were not stated by any of the teachers as an

assessment method that teachers implement in science and technology lessons.

Furthermore, one of the teachers stated that they did not have any time to assess their

students individually and so she assessed her students in the same manner by using

achievement tests.

Some of the teachers also stated that they implement

individualized assessment methods for only their handicapped or gifted students.

Table 4.3 The PNAQ Results for Categories of Teaching Methods Used by Primary

School Teachers

Teaching Methods | f % Examples from teachers
or Strategies

Projects -A project explaining the harmfulness of alcohol
-Individual 179 | 20.6 | -Student presentations related to a topic
presentations
Experiments 172 19.8 | -An experiment carried out with fungus, with a
-in class microscope, comparing yeast and mould
-in laboratory -Carried out in the class as no opportunity to use
-group experiments the laboratory
-observations
Group works -Researches by groups, presentations, new

120 | 13.8 inventor competition, poster Preparation

- Group projects on electric circuit

Discussions - Having made students search on topics at home or

76 33 in the library and discussion of the students in the

' class
Questioning 72 8.3 | -In blood circulation topic
Brain-storming 61 7 -Assessing students’ previous knowledge
Demonstration -CDs on organisms
. L 57 6.6
-Visual activities
Role playing and 46 53 -Related to animals
drama
Expository teaching 38 4.4 | -After students’ presentations
Concept mapping 75 29 -Teachers constructed on living organisms
' -Using samples from curriculum

Field trips 20 2,3 | -to a zoo, library, museum
Predict-Observe- -During experiments especially before starting to a
Explain approach 1 0.1 | new experiments
(POE)
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Table 4.4 The PNAQ Results of for Categories of Assessment Methods Used by

Primary School Teachers

Assessment Methods f %0 Examples from teachers
Achievement tests 143 38 -Multiple choice, true-false, matching,
fill
in the blank, short answer
-Group works
-Participation in activities
-Preparation to the lesson
-Attitude toward lesson
-In-class performance
Performance assessment 99 26.3 -Performance during experiments
-Behavior in classroom
-Scientific process skills
-Intention and effort of students
-Individualized assessment based on
learning styles
-Conviction
-Observation forms used from
curriculum
Portfolios 56 14.9 -Collection of experiment reports
-Constructing and assessing concept
maps
Individualized -Teacher did not state any examples of
assessment individualized assessment
(Individualized 27 7.2 -Most of them stated that they use
assessment based on individualized assessment along with
learning styles, creative the other assessment methods.
thinking, problem
solving skills, and
reasoning ability of the
students)
Peer Assessment 21 5.6 -It is effective as they take
responsibilities
Verbal exam 12 3.2 -Once in a term
Project Assessment 11 2.9 -Based on student projects
Self Assessment 7 1.9 -Sometimes my students assess

themselves
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4.3.2 Results of Interviews for Sp1

Based on the responses of the teachers during the interviews, it can be stated
that primary school teachers use a wide range of teaching and assessment methods in
science and technology classes. The categories that emerged through thematic
analysis of the interviews clustered under 40 themes for the teaching methods and 17
themes for the assessment methods, the results were also parallel to the results of the
open-ended questionnaire dimensions. Two basic category determined to display the
result of related interview questions were teaching methods “before starting to a
topic” and “while teaching science topics”. These two categories were analyzed
based on student and teacher centered approaches. The themes generated based on
the results were complied under these two categories. According to the results,
teachers implement variety of teaching methods before starting to a topic and while
teaching science topics.

The themes generated for teaching and assessment methods were summarized in
Table 4.5. Categorization of the teaching and assessment methods were organized
based on MEB (2005). Entire coding list for the interviews related to all subproblems
was presented in Appendix K. As appeared in Table 4.5 primary school teachers
implement a variety of both student centered and teacher centered teaching methods

in science and technology classess from lecturing to presentations by the students.
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Table 4.5 Interview Results of Teaching Methods Used by Primary School Teachers

Before Starting to a Topic

Handing out
questions to
students

Arousing curiosity and Questioning

attention

Preparation of questions
by students

Knowing students
knowledge from
their background

Preparation of the Back to past topics

teacher

Outside investigations by
students

Observations of students

from daily life Forming corners or

centers in class

Bringing students to the

Brain storming
same level

While Teaching Science Topics

< >

Teacher Centered Strategies Student Centered Strategies

Independent
Study
Demonstration . Individualiz
Lecturing (visual Projects ed teaching
-Summary materials) -In class -
o . Whole Class . -At home L
-Daily life -Observations . . Role Playing o Investigatio
. -Discussions -Individual
examples -Preparing _Group ns
-Explaining posters -Poem
-Using models -Song
-Plays
Preparing
an index
Learning
Librar Centers -
Story telling Video Peer Teaching S Y Student
earch
prepared
materials
Outdoor Preserkl)tation
Questioning Simulations activities Questioning e
) . students
-Field Trips
Giving Cooperative Discover
examples from Dirills and per oy
. learning -Learning
teacher Practice .
. -Group works by doing
experiences
Establishing Problem
. . Drama
relations with . based
Dramatizaton -
other lessons learning
Analogy Games Homeworks

162



As for the assessment methods, teachers use various kind of assessment
methods to assess their students’ learning. The results were the same obtained in the
PNAQ part of the study presented in Table 4.4. The assessment methods used by the
primary school teachers are testing (Open-ended, multiple choice, fill in the blank,
essay exams), performance assessment (Preparation for lesson, effort, performance
during presentations, experiments, projects, and activities, also involvement to
lesson, investigations), honesty of the students, interest of the students, students’
achievement in the past, relationship of the students with their friends, process
assessment, self assessment of the students, project assessment, peer assessment by
using peer teaching forms, questioning, family involvement (Feedbacks for families,
feedbacks from families), verbal examination and assessment of students’
homeworks. Among these assessment methods, majority of the teachers (about 8
teachers) stated that they use achievement tests and performance tests to assess their
students’ learning that is to give a grade for the students at the end of the semester.
The number of teachers using self assessment, peer assessment, verbal exam or

project assessment was low (4 teachers).

4.3.3 Results of Observation for Sp1

Observation carried out in two classess supported the findings of the PNAQ
and the interview results. The coding list for the observation results including
teaching methods used by the teachers, materials used in the class, teachers’
interactive activities, and students’ interactive activities was given in Appendix L.
Teaching methods used by the teachers are tabulated in Table 4.6. Furthermore,
general profile of the two science and technology classess is given in Table 4.7.
Based on the observations, teachers mostly implement questioning, presentation of
the students, reading from the science book, group works and projects in their
science and technology classes. Entire coding list for the observations related to the

first subproblem was presented in Appendix L.
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Table 4.6 Observation Results for Teaching and Assessment Methods

Teaching Methods Assessment Methods
Questioning Achievement tests
Lecturing Performance assessment
Daily life examples Peer Assessment
Explaining Verbal exam
Summary Project Assessment
Analogy Self Assessment
Demonstration

Using models
Model construction
Observations
Drama
Dramatization
Role playing
Special possession
Presentations by the students
Group presentations
Individual presentations
Discussion
Whole class discussion
Activity based teaching
Investigation
Investigations
Experiments
Discovery
Learning by doing
Brain storming
Group works
Projects
Homeworks
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Table 4.7 General Profile of Two Science and Technology Classes

Class 1

Class 2

-Teacher of the class (T1) has a 15 years
of experience

-Use more traditional strategies

-Spent a large percentage of classroom
time on presentation of the students and
reading from a book

-At least 15 minutes of the lesson spent
for establishing students’ discipline and
dealing with outside interrupts

-T1 presents students with opportunities
to learn the same concepts in different
ways; reading assignments, projects,
power points etc.

-T1 encourages students to consult other
materials while learning including real
materials and different texts

-Teacher of the class (T2) has a 26 years
of experience

-Use more student-centered approaches
-T2 relates science instruction with real-
life, content is never presented as
abstract information

-T2 explicitly helps students make
connections from abstract information to
real world

-T2 encourages students to consult other
materials while learning including real
materials and different texts

-T2 explain students why each
assignment is important, how they may
use it later in life

-Better guidance during the presentation
of the students

Presentation by the students was the dominant strategy used in both classess.

Teachers’ guidance was different in two classess. In one of them, teacher only

listened the students’ presentations but in the other class, better teacher guidance was

observed. It can also be stated that in both classess, presentation by the students

seemed to be very useful for the students.
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4. 4 Results Related to Sub-problem 2

4.4.1 Results of the PNAQ for Sp2 (Section 3)

The second sub-problem of the study was “What are teachers’ practices
related to teaching and assessment methods based on individual differences in
science and technology classes? Do they use teaching and assessment strategies
focusing on individual differences like learning styles or multiple intelligences?”. To
answer this question, section 3 of the PNAQ was used. Teachers’ responses to the
questions were analyzed seperately for the three domains of the PNAQ by using
descriptive statistics and frequency charts.

As can be seen from Table 4.8 and Figure 4.1, related to the general
approaches on the TAMBID, teachers use A2 most frequently which is, to facilitate
students’ learning by being a quidance. They also encourage their students to think
scientifically and to be able to establish relations with the information learned in the
class and daily life which are labeled as A12 and A19, respectively. The results of
the descriptive statistics of mean distribution of practices of teachers demonstrated
that the least frequently used approach by the teachers is to give opportunities for the
students for expressing their ideas with the help of music (A17). Teachers also do not
encourage their students to write about science topics to keep a science diary as

much as other approaches (A10).
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Table 4.8 Practices of Primary Teachers Based on General Approaches for the TAMBID

Unknown Known but Rarely Sometimes Frequently SUM
strategy not applied
f % f % f % f % f % f % Kort SD
Al - - 17 11 20 12.9 43 27.7 75 484 155 100 4.14 1.02
A2 - - 2 1.3 11 7.1 26 16.8 116 748 155 100 4.65 0.67
A3 1 0.6 1 0.6 19 12.3 53 342 81 523 155 100 437 077
A4 - - 4 2.6 21 13.5 39 25.2 91 587 155 100 440  0.82
AS 1 0.6 2 1.3 10 6.5 45 29 97 62.6 155 100 452 073
A6 - - 3 1.9 14 9 40 25.8 98 632 155 100 450 074
A7 7 45 26 16.8 41 26.5 41 26.5 40 25.8 155 100 3.52 1.18
A8 1 0.6 2 1.3 18 11.6 33 213 101 652 155 100 449  0.80
A9 1 0.6 19 12.3 32 20.6 68 43.9 35 226 155 100 375 096
A10 5 32 36 232 44 28.4 47 30.3 23 14.8 155 100 3.30 1.08
All - - 7 45 22 14.2 46 29.7 80 51.6 155 100 428  0.87
Al2 1 0.6 2 1.3 10 6.5 33 213 109 703 155 100 459 073
Al13 1 0.6 1 0.6 17 11 37 23.9 99 639 155 100 450 077
Al4 - - 8 52 20 12.9 50 323 71 49.7 155 100 426  0.88
Al5 1 0.6 5 32 20 12.9 46 29.7 83 53.5 155 100 432 0.87
Al16 1 0.6 5 32 24 15.5 67 432 58 374 155 100 4.14  0.84
A17 13 8.4 30 19.4 44 28.4 43 27.7 25 16.1 155 100 3.24 1.18
Al8 - - 11 7.1 32 20.6 49 31.6 63 40.6 155 100 406 095
A19 2 1.3 1 0.6 13 8.4 37 239 102 658 155 100 452 078
A20 1 0.6 11 7.1 20 12.9 46 29.7 77 49.7 155 100 421 0.96
A21 1 0.6 2 1.3 29 18.7 56 36.1 67 432 155 100 420 0.83
A22 - - 5 32 16 10.3 45 29 89 574 155 100 4.41 0.80
A23 3 1.9 3 1.9 19 12.3 57 36.8 73 47.1 155 100 4.25 0.89
A24 3 1.9 13 8.4 42 27.1 32 20.6 65 419 155 100 3.92 1.10
A25 - - 2 1.3 17 11 37 23.9 99 639 155 100 450 074
A26 - - 3 1.9 16 10.3 33 213 103 66.5 155 100 452 076
A27 1 0.6 11 7.1 36 23.2 54 34.8 53 342 155 100 3.95 0.96
A28 - - 10 6.5 29 18.7 38 24.5 78 50.3 155 100 4.19 096
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General Approaches for TAMBID
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Figure 4.1 Mean Distribution of Practices of Teachers Based on the TAMBID

Table 4.9 and Figure 4.2 display the teaching methods used by the primary

school teachers. The mean of each item demonstrated that teachers implement each

of the teaching method in this section in their classess. As appeared in Figure 4.2,

tearchers implement B9 which is using visual materials such as maps, shema, and

posters, B8 which is giving opportunities for the students to prepare and present a

group projects related to the topics in class and B6 which is to encouarage students

for brain storming more frequently than the other teaching methods stated in section

3 of the PNAQ. Based on the results, least frequently used methods by primary

school teachers are B2, B5, B10 which are, to include outside activities (museum,

library and field trips) into the lessons, to read and explain the topic for the students,

and to use rhythm, songs and music in science teaching.
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Table 4.9 Practices of Primary School Teachers on Teaching Methods based on

Individual Differences

Unknown Known but Rarely Sometimes Frequently SUM
strategy not applied
f % f % % % f % f % Kort SS
B1 1 0.6 9 5.8 27 17.4 76 49 42 27.1 155 100 396 0.86
B2 1 0.6 36 232 42 27.1 53 342 23 14.8 155 100 339 1.02
B3 1 0.6 10 6.5 34 21.9 57 36.8 53 342 155 100 397 094
B4 3 1.9 13 8.4 27 17.4 46 29.7 66 42.6 155 100 4.03 1.06
B5 3 1.9 15 9.7 36 23.2 55 355 46 29.7 155 100 381 1.03
B6 2 1.3 3 1.9 21 13.5 54 34.8 75 48.4 155 100 427 0.86
B7 1 0.6 8 52 21 13.5 53 342 72 46.5 155 100 421 091
B8 2 1.3 1 0.6 20 12.9 40 25.8 92 59.4 155 100 441 0.84
B9 - - 1 0.6 16 10.3 31 20 107 69 155 100 457  0.70
B10 3 1.9 22 14.2 41 26.5 50 32.3 39 25.2 155 100 3.65 1.07
B11 - - 5 32 17 11 49 31.6 84 54.2 155 100 437 0.8l
B12 - - 12 7.7 20 12.9 52 335 71 45.8 155 100 4.17 093
B13 1 0.6 6 39 28 18.1 54 34.8 66 42.6 155 100 4.15 090
Teaching Methods Based on the TAMBID o1
m2
03
o4
m5
o6
m7
o8
( .-
m10
011
oi2
m13

Figure 4.2 Mean Distribution of Practices of Primary School Teachers on Teaching

Methods
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Table 4.10 and Figure 4.3 present the assessment methods used by the
primary school teachers. As appeared in the Table, the mean of the C10 (X,=4.37),
C3 (Xo=4.37), C7T (Xor=4.29), C14 (Xo=4.29) were the highest among the other
assessment methods. These items were (Table 3.8) to take students’ skills in
communication into consideration, to use samples for reasoning and problem solving
ability of the students, to include a display of a product like a model that students
develop by hand in assessment, and visual presentations of students’ studies for
C10, C3, C7, and Cl14 respectively. However, according to the means, teachers
include C17 (Xox=3.26), C19 (X,=3.39), and C12 (X,=3.56), into their assessment
least frequently. These items were to include students’ musical perforrmance and
their compositions, to take their portfolios into consideration and to include peer

assessment in assessment for C17, C19, and C12, respectively.
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Table 4.10 Practices of Primary Teachers on Assessment Methods based on Individual

Differences
Unknown Known but Rarely Sometimes Frequently SUM
strategy not applied
f % f % f % f % f % f % Kort SS
C1 - - 6 39 25 16.1 54 34.8 70 452 155 100 421 0.85
C2 2 1.3 20 12.9 35 22.6 54 34.8 44 284 155 100 376 1.04
C3 - - 5 32 20 12.9 42 27.1 88 56.8 155 100 437 0283
C4 2 1.3 15 9.7 33 21.3 42 27.1 63 40.6 155 100 396 1.06
Cs 5 32 15 9.7 30 19.4 48 31 57 36.8 155 100 3.88 1.11
Cé6 - - 8 52 30 19.4 51 329 66 426 155 100 4.13 090
C7 - - 2 1.3 31 20 42 27.1 80 51.6 155 100 429 0283
C8 7 45 22 14.2 36 23.2 52 335 38 24.5 155 100 359 1.14
C9 3 1.9 13 8.4 38 24.5 48 31 53 342 155 100 3.87 1.04
C10 - - 7 45 20 12.9 37 23.9 91 58.7 155 100 437 0.88
C11 2 1.3 8 52 24 15.5 47 30.3 74 47.7 155 100 4.18 096
C12 2 1.3 25 16.1 51 329 38 22.5 39 252 155 100 356 1.08
C13 1 0.6 14 9 18 11.6 48 31 74 47.7 155 100 4.16 1.00
C14 2 1.3 5 32 26 16.8 35 22.6 87 56.1 155 100 429 095
C15 2 1.3 11 7.1 14 9 64 41.3 64 41.3 155 100 414 094
C16 1 0.6 11 7.1 32 20.6 55 355 56 36.1 155 100 399 096
C17 12 7.7 36 232 36 232 42 27.1 29 18.7 155 100 326 123
C18 3 1.9 7 45 35 22.6 42 27.1 68 43.9 155 100 406 1.01
C19 9 5.8 27 17.4 44 28.4 44 28.4 31 20 155 100 339 1.16
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Assessment Methods Based on Individual
Differences
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Figure 4.3 Mean Distribution of Practices of Primary School Teachers on

Assessment Methods

4.4.2 Results of Interviews for Sp2

Interview questions 10, 11, and 12 in Appendix D were analyzed
qualitatively to answer the second sub-problem “What are teachers’ practices related
to teaching and assessment methods based on individual differences in science and
technology classes? Do they use teaching and assessment strategies focusing on
individual differences like learning styles or multiple intelligences?”. The themes
and codes generated for answering the second subproblem of the study were
presented in Appendix K. Based on the results, majority of the teachers stated that
they implement teaching and assessment strategies focusing on individual

differences. Also they clarified that use of the TAMBID has some advantages in

172



science and technology classess. The responses of the primary school teachers based
on the interview questions were compiled in three main categories; Teaching
Methods based on the TAMBID, assessment methods based on the TAMBID, and
importance and positive features of using the TAMBID. Among 13 teachers, 7 of
them mentioned that they use variety of teaching and assessment methods to
minimize the individual differences of their students. Teaching methods
implemented by primary school teachers to consider individual differences of the
students are; simple schemes, pictures, plays, drama (dramatization and role
playing), watching films, drawing, hands-on activities, peer teaching, sport activities,
group works, reading activities, writing poems, presentations, music, individual
studies, projects, activities considering 5 senses, and giving responsibilities based on
level of the students. Two of the teachers stated that implementation of NSTC is
enough to satisfy the TAMBID, by teaching ways to reach knowledge for the
students and arousing attention for students. Another teacher stated that she
motivated low achievers in class during the lesson to equate the levels of the
students. Selection of methods based on grade level is another statement made by
another teacher. One of the teachers having a handicapped student in his class
mentioned that he used individualized teaching for the handicapped student.
Teachers also talked about various assessment methods that they implement
to consider individual differences of the students. Among them are; verbal exam,
effort of students, performance assessments, essay exams, compositions,
individualized assessment for handicapped students, peer assessment, portfolio
assessment, evaluating the exams based on learning abilities of the students, giving
high grades for low achievers to motivate them, self assessment of the students,
objective assessment by taking curve and considering interest area of the students
while assessing them. Two of the teachers stated that they implemented the same
exam for all of the students since there is no chance to prepare different exams for
the students. One of the teachers also stated that she assess their students based on

approaches on old curriculum.
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Teachers also specified the importance and advantages of using the
TAMBID. Their perceptions are as follows; Use of the TAMBID results in better
learning for students especially in their own interest area, sharing knowledge among
students, developments of students in time, developing self confidence in students,
preparing students for the life and future, developing verbal expression of students,
supporting the efforts of students to reach high achievers, acquisition of long lasting
knowledge in students, useful for the students with respect to knowing their
responsibility and increasing interaction among students. One of the teacher also
stated that she learned many methods from their students. Majority of the teachers

think that to reach and gain each student, use of the TAMBID is important.

4.5 Results Related to Sub-problem 3

The third sub-problem of the study was ‘“What are teachers’ perceptions
related to new science and technology curriculum in Turkey in terms of teaching and
assessment methods?”. This question was answered by using the data in Section 2 of
the PNAQ related to the teaching practices of primary school teachers based on the
TAMBID.

4.5.1 Results of the PNAQ for Sp3 (Section 2; Question 2; a, b, 3)

The questions in Section 2 of the PNAQ related to this subproblem were “Are
you familiar with the improvements in science and technology curriculum?, What do
you think which approaches these improvements are based on?”, “Do you feel
yourself adequate in terms of theoretical knowledge and application of the new
approaches in science and technology lessons?”.

To show their familiarity with the improvements in science and technology
lessons, teachers gave their responses on a 5 point scale from 1 meaning less
familiarity to 5 meaning most familiarity. Teacher’s responses to this question was

summarized in Table 4.11. The mean of the responses was 4.37 as shown in Table.
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Therefore, it can be stated that teachers are familiar with the improvements in

science and technology lessons. For the next question “What do you think which

approaches these improvements are based on?”,

summarized in Table 4.12.

teachers’

Table 4.11 Familiarity of the Primary School Teachers with Improvements in

Science and Technology Lessons

responses  were

The question 1 least 2 3 4 Smost  Mean
f/1% /% f/% f/% £/ %
Are you familiar with the
- 3/19 30/194 28/18.1 94/60.6 4.37

improvements in science
and technology lessons?

Table 4.12 Frequency Counts of Perceptions of Teachers on Improvements in

Science and Technology Lessons

Improvements in science and technology lessons are based on

Statements by teachers f %
Learning by Doing 36 14.1
Student centered approach 29 114
Investigation 26 10.2
Constructivist Approach 24 94
Experiments and observation 23 9
Multiple Intelligence 19 7.5
Relation with daily life 12 4.7
Avoiding from Rote learning 12 4.7
Developing creative and critical thinking 9 3.5
Approaches on developing skills to reach knowledge 9 3.5
Discovery learning 7 2.7
Projects 7 2.7
Activities 6 24
Emphasis on visual learning 6 24
Permanent learning 5 2
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Table 4.2 (cont’d)

Drama based instruction 4 1.6
Spiral Approach 3 1.2
Individualized Instruction 3 1.2
Discussions 3 1.2
Process based 2 0.8
Developing scientific process skills 2 0.8
Developing problem solving skills 2 0.8
Integrated curriculum (relation with other lessons) 2 0.8
Using developments in technology 2 0.8
Questioning 2 0.8
Total 255 -
Having no idea (stating “I do not know” or “I can not give any 16 -
example of approaches”)

Stating that NSTC is “Not applicable” 4 -

The last question in Section 2 was “Do you feel yourself adequate in terms of
theoretical knowledge and application of the new approaches in science and
technology lessons?”. Teachers answered the question by marking the “yes” or
“no”. They were also asked to write the reason if their answers were “yes” or “no”.
Among teachers, 153 of them answered this question and most of the teachers
explained the reason of their answer for this question. The results of the answers of

the primary school teachers for this question was shown in Table 4.13.
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LLT

Table 4.13 Perceptions of Teachers to Feel Adequate in terms of Theoretical Knowledge or Application of New

Approaches in Science and Technology Lessons

ANSWER
YES NO
f 71 82
% 46.4 53.6
Explanations (The reason of stating “yes” or “no”)
Yes f No (or yes but) f
Because of Because of
-Getting in-service education on NSTC 6 -Inexperience in teaching profession 3
-Need of more years in teaching science and technology
-Having enough theoretical knowledge for 5th grade science 1 -Not reading or searching to renew herself 2
-Having skills and ability for interacting with the students 1 -Inadequacy of the materials 36
-Need of abundance of materials
-Difficulties in obtaining materials
-Richness of the activities in NSTC 2 -Immediate change of the curriculum 2
-Not proper with the pysical conditions in schools
-Easiness of application 1 -Need of in-service education about new curriculum 38

-Inadequacy of the teacher education
-Irrelevancy of content of the seminars with the
curriculum

-Inadequacy of educators giving the seminars
-Shorthess of in-service educations
-Theoretical content of in-service educations
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Table 4.3 (cont’d)

-Detailed explanations in science and technology teacher book -Difficulties while carrying out the experiments 25
-Most of the time, failing during experiments
-Not knowing how to carry out
-Inadequacy of the laboratories in the school
-Not using the laboratory for each experiment
-Having no equipped laboratory
-Need of science teacher in the laboratory lessons
-Presence of enough materials in the school such as data -Need of time to be used to the curiculum 9
projector and computer -Hardness in adapting to the new curriculum
-Feeling adequate in knowledge but not in application -Not giving importance for developing herself because of 1
family life
-Following up every development related to science education -Need of technology such as computers and internet 4
connection in the school or in the class
-Reading many books and articles on science education -High number of students in the class 14
-Learning the application of new approaches during -Not knowing how to reach application examples about new 6
pre-service education approaches
-Personal effort to adapt to the curriculum -Need of more time to carrying out all activities in the book 4
-Experience in teaching profession for many years -Hardness to understand the science and technology teacher 2

-Being at least 20 years of teaching experience
-Having ability to solve the problems for many years

book
-Full of unknown words
-A few examples on application of the new approaches
-Objectives are not clearly stated
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Table 4.3 (cont’d)

-Necessity of adapting to the knowledge age
-Being compulsory to apply new approaches to catch the
developed countries

-Inconvenience of using the approaches in new curriculum
-Not appropriate approaches for Turkish students

-Doing preparation before science and technology lesson

-Thinking that the new curriculum is not properly prepared
-Not appropriate for students’ thinking level
-Many changes at a time

-Having positive attitude toward science and technology

-Being not appropriate for physical structure of the class
-Not proper arrangement of the desks
-Small class size
-Not having enough visual materials in the classroom

-Being not familiar with the equipments written in NSTC
-Need of in-service education on using equipments in
Science

-Presence of examinations in Turkey affect the quality of the
education that the teacher give

-Science book is unproper
-The main topics are not clearly stated

-General sturucture and perspectives of Turkish people affect

the application of NSTC

—

-Graduating from irrelevant department in university




To sum up the Table 4.13, among 153 primary school teachers, 71 of them
(46.4%) stated that they feel adequate and 82 of them stated that they did not feel
adequate (53.6%) in terms of theoretical knowledge or application of new
approachers in science and technology lessons. The results of this question revealed
that most of the teachers did not feel themselves be adequate for applying NSTC.
Teachers explained the reason of their perception in variety of ways. For the teachers
whose responses are in favor of feeling adequate in terms of NSTC, their perceptions
were various. For example, 6 teachers stated that they feel adequate since they got
in-service education about the application of the NSTC. These teachers had enough
theoretical and application knowledge related to the NSTC. However most of the
teachers had negative perceptions on NSTC in terms of having not adequate
theoretical knowledge and needing in service education. The notable majority of
teachers (n=38) stated that they need in-service education on new approaches and on
NSTC. There are many other reasons that teachers stated in that they feel negative
about the NSTC. For instance, one of the teacher stated that “if I apply the
curriculum as it is, I am afraid to be uncessfull teacher since my students would not
be successfull in the examinations (OKS, LGS) in Turkey. Therefore, I would have
to emphasize the memorization of knowledge, facts and concepts while teaching
science and technology which affect the aplication of NSTC”.

The results of this section of the PNAQ might demonstrate an important issue
in terms of teacher education and application of NSTC that will be one of the

concerns of this study in the discussion of the results part in Chapter 5.

4.5.2 Result of Interviews for Sp3

Thematic analysis of interview questions (Question 2 in the interview
schedule) yielded 5 categories for the third subproblem relating to the perceptions of
teachers on NSTC as shown in Figure 4.4. Categories emerged from the responses of
the teachers were explained seperately each having additional sub-categories and
codes. Entire coding list for the interviews related to third subproblem was presented

in Appendix K.
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Figure 4.4 Categories Emerged from the Perceptions of Primary School Teachers on

NSTC

4.5.2.1 Basic Features of the NSTC

Some of the primary school teachers basically mentioned about the general
features of NSTC. They were not stated much about the NSTC in general since the
interview questions were basically on teaching and assessment methods in NSTC.
However, as teachers stated these features, the researcher decided to categorize these
themes additionally. Responses of 13 teachers were gathered in ten categories. These
categories were as listed in Appendix K. According to the teachers, basic features of
NSTC were; emphasis of NSTC on personality rather than information as every child
is valuable according to NSTC, expectations from students (having responsibility,
being a good citizen, having good personality, to be honest, to be researcher, to be
examiner, not accepting everything as it is, doing analysis, doing synthesis), being

science an experiment and observation lesson, being student centered, learning by
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doing, based on constructivist approach, based on investigations, long lasting

knowledge, teacher being a guider. These themes were so similar with the categories
generated for the open ended questions in the PNAQ presented in the former part.
Therefore, the results of the different data collection instruments were consistent

with each other for this section.

4.5.2.2 Comparison of the OSC and the NSTC

In this study, most of the primary school teachers also compared OSC and
NSTC in many respects. This might be bacause most of the teachers were
experienced teachers in their years of teaching. As shown in Appendix K, there were
thirteen sub-themes emerged from the analysis based on comparison of OSC and
NSTC. Differences between the two curriculum based on teachers’ statements were
summarized in Figure 4.5. Based on the teaching and assessment methods, teachers
stated that NSTC was better than OSC in many respects such as having more group
projects, less theoretical knowledge, better adaptation of the students, having better
books and so on. However, one of the teacher (T1) stated that OSC was better in
terms of laboratory activities by having laboratory teachers, laboratory notebooks for

each child and application of more laboratory.
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0OSC NSTC
More laboratory application Less laboratory application
Lab teachers No lab teachers
Lab notebooks for each child No notebooks
Innovative More innovative
Less group work activity Emphasis on group works
More theoretical knowledge Less theoretical knowledge
More details Less details
More Questioning Product based
Difficulty in adaptation of stds Better adaptation of stds
Less applicable More applicable
Standard books Better books
Teacher centered Student centered
Less projects More projects
Less experiment More experiments

Figure 4.5 Comparison of the OSC and the NSTC Based on Teaching and

Assessment Methods

4.5.2.3 Factors Affecting Application of the NSTC

Most of the teachers during interviews stated the factors that affects the
application of the NSTC. Their comments were valuable and contribute to the results
of needs of teachers to implement the TAMBID which will be discussed in the last
chapter. According to the teachers, there are many factors that affect the
implementation of NSTC. There were thirteen sub-themes generated based on
teachers’ perceptions. Teachers stated that teachers properties were the most
significant factor that affects the implementation of NSTC. For instance, they
believed that personality, beliefs, perspectives, family life and gender of the teachers
might affect the teachers’ teaching skills by affecting the application of NSTC. One
of the teachers, expressed her perspectives related to this factor as in the following

sentences:
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“Female teachers generally do not have any economic problems
because our husbands earn money at home. Therefore we teach as a hobby
and so we love our profession. If I were a male, and if I had economic
problems, I would not be successful as I am. It is very important. A teacher
entering a class should be happy. She/he should not think anything other than
students. However, these kinds of problems were so common in our country

q (1), t(1,3)".

Her statements demonstrated that teachers have many external variables to
affect their teaching. One of them is the gender that affects the income, concentration
and happiness of the teachers. The other is the family life of the teachers as stated by

the teacher in the following statement.

“One of my students’ parent asked me about the teacher that teach
instead of me as I changed my school at that time. I said that she is a good
teacher, she asked the age and family of the teacher. I replied, she had two
children. They were in high school. She said that ‘oh my good’ now is the
most problematic time of that teacher, she can not concentrate on the class.
Yes, this parents’ conclusion was true. Curriculum changes continuously but
if teachers’ income and family problems continue nothing will change....q
(2), t(1,3)".

The other factors affecting the application of NSTC according to the teachers
were family life of the students including cultural level of family, income and their
styles of studying. Furthermore structure of the school in terms of presence of
equipments and materials, number of students in the classroom and the size of the
classroom was an important issue in the application of NSTC. The other factors
emerged were guidance of teachers, presence of knowledge based examinations in
Turkey (OKS & OSS) affecting the full application of NSTC. One of the teachers
(TS5) who was teaching at a school which is the first in OKS examination in Turkey

stated that cooperative workings of persons in school was so beneficial for the

achievement. He explained the keys of their school achievement in his own words:
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“Our achievement in the school was not achieved by the teachers
alone. There was a team work in our school. Principal, my colleagues to be
successful. If you work as a team, then achievement comes. We always
worked with my colleagues. Whatever I did, the other teachers did the same
and vice versa. To work as a team is so important. We do not work alone. We
are not jealous. Our tests and questions were the same. We share our
knowledge. We get help from the science teachers in the school. We are a
family in school. Comfortable, relax and harmony were the key elements of
the achievement q(4), t(5, 2)”.

The categories and codes of harmony with other teachers including same
applications, same types of assessment, sharing knowledge among teachers, getting
help from science teachers, and comfortable and relax working conditions emerged

from the sayings of the T5 above.

4.5.2.4 Positive Perspectives on the NSTC

Primary school teachers’ responses demonstrated that teachers have some
positive perceptions on NSTC. There were twenty sub-categories emerged related to
the positive aspects of the NSTC according to teachers’ perceptions (see Appendix
0). First of all, they think that NSTC have a well written science book. There are
many good activities with their simple explanations. They think that NSTC was
prepared based on student centered approaches and it is rich in content. They had
some difficulties at the beginning of the curriculum but they applied the NSTC better
in time. Also they stated that NSTC gives flexibility to teachers to apply the subjects
in the curriculum. Their perceptions on NSTC related to students are also obvious as
majority of them stated that NSTC was helpful for the students in many respects. For
example, one of the teachers (T3) stated that by using the NSTC, achievement of the

students increases. She expressed her feelings with the following statement;
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“I am very happy to apply this program. It was so useful for me and
for my class. My students’ achievements increased so much. Mathematics
curriculum was also changed but I especially like the NSTC. The book were
very good, activities were excellent. As our general examinations revealed,
students’ achievement in science was better than other lessons (q3), t (3, 1)”.

Majority of the teachers said that their students have positive feelings about
NSTC. They think that NSTC develops self confidence in students and useful for
students’ development. Examples are from daily life and investigative nature of the
experiments was so useful for the students. By this way, students reach conclusions
by themselves and it gives opportunities for students to know themselves. NSTC also
increase group interactions among students and involvement of each student to the
lesson was achieved by use of activities and multiple intelligences strategies as stated
by the teachers. One of the teachers (T13) also said that NSTC gives opportunities to
reveal individual differences of the students and also the use of multiple assessment
methods was useful to assess the students. Three of the teachers also stated that
knowledge acquired through the methods in NSTC would be more permanent for the

students.

4.5.2.5 Negative Perspectives on the NSTC

Besides the other categories emerged so far, teachers also stated many
negative perspectives on the implementation of NSTC. There were twelve sub-
categories related to this category as can be seen in Appendix K. The sub-categories
generated were lack of teacher training, feeling unfair about old science curriculum,
problems related to laboratory, problems related to science book, number of students
in class, size of the class, students being used to the system in OSC, inappropriate
features of schools, assessment of students still by examinations, lack of assessment
tools, lack of teacher knowledge on assessment, and lack of specialist on assessment
in school.

Majority of the teachers stated that teacher training was not adequate to apply

NSTC based on the TAMBID. For instance, they think that they took seminars from
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unqualified persons, they had their teachers’ book late and so had difficulties in
adapting to the curriculum. Also they experienced many technical inadequacies.
Most of them stated that they were unqualified in laboratories. Their problems
related to the laboratory included the absence of laboratory lesson and a laboratory
teacher in school, having no lab notebooks, lack of equipments, lack of time,
inappropriateness of the experiments with levels of students, difficulties in searching
and reaching materials and difficulties in preparation for the experiments. Related to
the science book they clarified that the books were inappropriate with levels of the
students and sources available. Also two of them stated that explanations were so
long in the book. One of the teachers stated that the book gives no emphasis on
Turkish Scientists. Three of the teachers had also problems related to working books
of students in terms of inappropriateness with the level of students and the
separateness of the lesson book and the work book. One of them stated that they
must be unified to be more effectively used and to avoid forgetting of the workbook
at home. Lastly, most of the teachers said that there were many units and subjects in
the book and the number must be decreased. Also one of the teachers stated that

there must be more knowledge in the book related to the topics.

4.6 Results Related to Sub-problem 4

The fourth question of the study was “What are teachers’ perceptions related
to individual differences of the students?” This question was answered by using the
interview data of the study including the questions 7, 8, and 9 (see Appendix D for

the questions).

4.6.1 Results of Interviews for Sp 4

Teachers’ perceptions about individual differences of the students clustered
into two main themes. The first theme emerged from the perceptions of the teacher is
the individual differences of the students. The second theme emerged is the ways

used by the primary school teachers to know their students.
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4.6.1.1 Perceptions on Individual Differences of the Students

According to the teachers, students are different with respect to various
characteristics. Teachers had similar opinions about the individual differences of
their students. All of them thought that their students are different from each other in
many respects. There were many areas listed by the teachers by which students
might have differences. Majority of the teachers stated that their students are
different in their perception differences, interest, imagination, personality, skills,
family structure, family characteristics and achievement. Also three of the teachers
stated that students are different in their development level, curiosity and behaviors.
Two of the teachers mentioned that their students are different with respect to
emotions, learning stles and intelligences including multiple intelligences. One of the
teachers categorized her students as low achievers and high achievers. Another
teacher grouped her students as easy and difficult learners. One of the teacher has a
student with behavioral disorder, another teacher has a hipercative student and the
other teacher has a student having learning difficulties in her class. These teachers
stated that these students are different from the others and they tended to give
responses to the interview questions related to the individual differences based on
these students. The other characteristics of the students perceived by the teachers
leading to differences among students were approaches of the students to deal with a
topic, being students to be honest or not, differences in taking responsibilities,

performance, investigation styles of the students, and creativity of the students.

4.6.1.2 Perceptions on the Ways Used by the Teachers to Know Their Students
Teachers were asked questions about whether they collect information about
their students and what are the ways that they use to know their students better.
Teachers responses demonstrated that they use variety of strategies to know their
students. Frequently used strategies by the teachers are talking to child and talking to
family of the students to get information about students’ life. Nearly all of the

primary school teachers believe that it is impossible for a primary school teacher not

188



to know their students as they are with the same students for five years. They stated
that few of the students were coming from other schools and if this is the case, they
get information from previous teacher of the student. Teachers’ observations on
students also is beneficial for them to know their students. The meetings between the
teacher and parents and the cooperative workings of students, teacher,
administration, parents and guidance teacher is the other way that teachers collect
information on their students. Three of the teachers stated that there is a guidance
teacher at school and this would facilitate to get information on students’ inner
world. Four of the teachers use data collection forms including survey, information
forms, observation notebooks for each child, autobiographies written by students and
drawing graphics for physical development of the students. One of the teacher
clarified that it important to know and understand students and the teacher each other
and sharing experiences among teachers in school. She emphasized the importance
of presence of the school, family, and teacher triangle in the class. One of the
teachers mentioned about the BEP (Individualized education program) for students
having perception difficulties. She stated that they tried to use this program but it is
not applicable in many respects especially because of lack of time. Furthermore one
of the teachers said that objectiveness for giving each student equal chances is
important but it is not possible in our country. She stated she changed the method if
not appropriate for the specific child but most of the time, it would not be possible as
she deal with all of the students in the classroom. One of the teachers also added that
the principal and the parent interaction might affect the teacher and student
interaction by affecting the student’s behavior. Therefore the teacher tried to avoid
facing parents with the administrator. As teachers had to deal with all of these issues,
two of them stated that they tried to be equipped in many respects to minimize

students’ differences.
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4.7 Results Related to Sub-problem 5

The fifth sub-problems of the study was “What are the needs of primary
school teachers to apply the teaching methods based on individual differences in
science and technology classes?”. The results were from two data sources; the

PNAQ and interviews.

4.7.1 Results of the PNAQ for Sp5 (Section 4)

To identify the needs of primary school teachers to apply the TAMBID in
science and technology classes, section 4 of the survey was used. This section of the
survey consisted of current (what is) and targeted (what should be) state of needs.
Therefore, the design of the instrument was based on the discrepancy needs model
using a two-column five-point Likert scale format. The identified statements were
listed between the two columns (scale). Then the discrepancy between the two scale
values for each item was computed. To analyze the responses of the teachers, based
on the discrepancy between the two columns, need index was calculated for each
item by computing the difference between the means of the two columns and
calculating a correlated t-value. The higher the needs index, the greater the
discrepancy and need for training for the specified item. The approach used to
calculate the discrepancy index as formulated by Houston et al, 1977 (as cited in

Gyamfi, 2003, p. 18) was;

“What is desired MINUS What is current EQUALS Needs Discrepancy”

(Ideal or future conditions) (Prevailing conditions)
By computing discrepancy indices (d), needs of all the primary school
teachers in the study were identified from the Need Categories A-E and ranked.
After calculating the needs discrepancy, needs were prioritized by ranking the

importance of needs according to the discrepancy that exists between current and
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targeted state of need in a descending order of magnitude in a frequency distribution
table. The avarage discrepancy index of the needs of primary school teachers was
computed and ranked. Furthermore, the top-priority needs of teachers were identified
from all needs. All needs with discrepancy index greater than that the avarage
discrepancy index were considered as top-priority needs. The identified top-priority
needs were ranked by their need indices. In light of discrepancy definition of the
need, the suggestions in the literature related to the calculation of the needs were
taken into account while determining the needs of teachers. These were (a) “if there
is no difference between where we are now and where should be, then we have no
need” and” (b) “if the difference between the current and the desired situations
equals to a negative value, we conclude that there is a need of the situation
(Kaufman, 1972; p. 49).

Table 4.14 presents a rank order list of needs of the primary school teachers
as listed from 27 items in section 4 of the PNAQ. The (-) values designated by *..*
showed that there is a need for the specific situation. As can be seen from Table 4.14,
primary school teachers have needs for all of the items in the PNAQ. There were no
zero or positive (+) values for discrepances showing that there is no need for the
specified item. Therefore, there were no identified items in the PNAQ for which
teachers did not have any need. The discrepancy indices of the identified needs range
between 0.90 and 1.93. The narrow range of discrepancy indices is an indication that
majority of primary school teachers in public schools in Ankara require needs in the
identified items.

The needs of the primary school teachers included five Need Category A-E
which were identified at the beginning of the study. Needs from Category A
comprises needs related to “Knowing Student’s Developmental Characteristics”
which induded six items. These items emphasize the needs for using strategies
(observation, interviews, individual or group projects) to identify students’
developmental levels and individual differences (Al), taking students’

developmental levels and interests into consideration in teaching process (A2),
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assigning homeworks and responsibilities appropriate for students’ developmental
level, learning styles, and interests (A3), using informations related to students for
diversifying in and out of classes (A4), using informations related to students for
planning, application and assessment in teaching-learning process (AS), and
collecting informations on studens’ learning styles and intelligences (A6).

Needs from Category B comprises five needs related to “Considering
Students’ Needs and Interests”. This category included the following items;
Preparing lesson plans based on individual differences (B1), Making changesduring
teaching-learning process based on the students’ needs and interests (B2), Designing
appropriate learning environments for the students having different experiences,
characteristics and skills by using information and communication technologies
(B3), taking individual differences into account while preparing and selecting
materials (B4), and using various assessment methods based on students’ needs and
interests (BS5).

Five of the needs which came from Category C related to the “Competency
for the Arrangement of Learning Environments”. These needs were namely; Having
adequate information about new approaches based on individual differences, taking
different background of the students into account while designing learning
environment (C2), designing learning environments based on the types of activities
(individual, group etc.) (C3), having adequate skills and knowledge to use materials
related to science and technology (C4), Reaching materials which are cheap and
easily available to use in lessons (C5).

For Category D, the needs were related to the “Differentiation of Teaching
and Assessment by Considering Individual Differences” which emphasize; using
technologies supporting student centered strategies by taking into account the
different needs of the students (D1), designing learning activities based on individual
differences (D2), taking individual differences into account while selecting
assessment and evaluation methods (D3), identfying alternative assessment tools

(portfolios, concept-maps, trips, observation, interviews etc.) for multiple ways of
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assessment (D4), going over and recording objectives, learning environment and
assessment tools based on the results of assessment of the student (D5).

Lastly, for Category E there were six related need items for identifying the
needs of the teachers. These items were related to “Effects of Possible Exterior
Factors” and namely; Support of school administration on new approaches (EI),
implementation of new approaches by the other teachers in the classroom (E2),
support of parents while trying to use new approaches (E3), minimizing the number
of students in the classroom to use strategies based on individual differences (E4),
and catching up the curriculum when using strategies based on individual differences
(ES).

Top priority of needs based on the responses of primary school teachers were
summarized in Table 4.14. Twelve needs from all needs of primary school teachers
based on the TAMBID were identified as top-priority needs. The top-priority needs
were identified by chosing and ranking the discrepancy indices which were grater
than avarage discrepancy index (da,=1.23). Highest discrepancy index which
accounts for the highest need was for A6 which emphasizes for collecting
informations on studens’ learning styles and intelligences (d=1.93). Also the
discrepancy index of 1.85 which was the second most intense need identified by the
primary school teachers was related to the minimizing the number of students in the
classroom to use strategies based on individual differences (E4). These two high
discpreancy indices were indication that primary school teachers have much need in
these two area. The need to use various assessment methods based on students’
needs and interests (B5), with a discrepancy index of 1.48 ranked third on the list of
top-priority needs of primary school teachers. The other top-priority needs listed in
Table 4.15 related to Category A-E includes in order of magnitude of the
discrepancy indices; Support of parents while trying to use new approaches (E3),
taking individual differences into account while selecting assessment and evaluation
methods (D3), catching up the curriculum when using strategies based on individual
differences (ES), implementation of new approaches by the other teachers in the

school (E2), making changesduring teaching-learning process based on the
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students’ needs and interests (B2), support of school administration on new
approaches (E1), designing appropriate learning environments for the students
having different experiences, characteristics and skills by using information and
communication technologies (B3), having adequate skills and knowledge to use
materials related to science and technology (C4), and taking different background of
the students while designing learning environment (C2). The table also shows that
most of the top-priority needs of primary school teachers are from Category E needs,
these needs related to the effects of possible exterior factors. This category included
exterior factors such as the number of the students in the classroom (d=1.85) the
effect of school administration (d=1.32), parents (d=1.46), time (d=1.44), colleagues
(d=1.38), school administration (d=1.32) discipline (d=1.17) on selection of teaching
and assessment methods by teachers.

Finally, the needs of the teachers based on the categories of the needs were
tabulated in Table 4.16. The findings from teachers’ responses reveal that most of
the teachers identified Category E needs as statements that they would require help
in this area (dmeamn=1.44). Needs related to knowing student’s developmental
characteristics (Category A) was the second category for which teachers have needs
having a discrepancy index of 1.40. The other categories that teachers have need
were Category B (Needs related to considering student’s needs and interest Category
D (Needs related to differentiation of teaching considering individual differences and
Category C (Needs related to the arrangement of learning environments) which have

discrepancy indices 1.24, 1.18, and 1.10 respectively.
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Table 4.14 Needs of Primary School Teachers in Public Schools in Yenimahalle and Cankaya, in Ankara

Needs
Mean
N of the
Category Statements Difference Sb t Rank
D)
1 1. Ogren.m .far.khhkla}rl.m g6z 6niinde bulunduran yeni 6gretim yaklasimlari ile ilgili 155 %107 106 12.54 18
yeterli bilgiye sahibim.
B1 2. Ders planlarimi 6grenciyi merkeze alarak hazirlarim. 155 £.0.90% 114 1083 ”
Al 3. Ogrencilerin gelisim diizeylerini ve bireysel farkliliklarini belirlemek igin cesitli
teknikler (gozlem, karsilikli goriisme, Olcek, bireysel ve grup projeleri vb.) 155 *1.03*  1.08  11.86 21
kullanirim.
0 — - - PR .
4. Uygulamalarimda 6grencilerimin gelisim diizeylerini ve ilgi alanlarimi dikkate alirim. 155 %.0.95% 109 1081 ”
A3 N\~ . o . .. . e W . . . . . . . .
5. ?grencﬂere onlarin gehslm Fluzeyl, Ogrenme bicimi, ilgi ve gereksinimlerine uygun 155 %.0.08% Lo4 1173 23
0dev ve sorumluluklar veririm.
A4 N\~ . . . . . . . . .
6. Ogrenciye ait bilgileri sinif i¢i ve dis1 calismalar1 ¢esitlendirmekte kullanirim. 155 £108* 098  13.63 .
A5 o . . N . o el RS . . .
7. Og;;renmy.e ait bilgileri 6grenme-6gretme siirecini planlama, uygulama ve 155 £.1.04% 108 1197 20
degerlendirmede kullanirim.
B2 N\ = _.. - e . e W . . . . . . ~ —e . .
8. Ogretme-0grenme siirecinde 6grencinin ilgi ve ihtiyaglart dogrultusunda degisiklikler 155 5.1 37% 142 1199 g
yaparim.
B3 9. Bilgi ve iletisim teknolojilerini kullanarak, farkli deneyimlere, 6zelliklere ve 155 *.1.30% L18 1374 10
yeteneklere sahip 6grencilere uygun 6grenme ortamlart hazirlarim. ' ' '
Dl N\~ . . . . . e W . . .. .
10.0gren01fnn farkli ihtiyaclarim dikkate alarak 6grenci merkezli stratejileri destekleyen 155 £.1 14 116 1227 5
teknolojiler kullanirim.
C2 11.Ogrencilerin farkli 6n yasantilarim1 6grenme ortamlarim diizenlerken dikkate alirim. 155 *.1.23% 1.21 12.73 12
C3 12. Ogrenme ortamlarim etkinlik tiiriine gore (bireysel, isbirlikli vb.) diizenlerim. 155 *.1.03%* 1.04 1235 21
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Table 4.14 (cont’d)

C4 13. Fen ve teknoloji dersi ile ilgili materyal kullanmada yeterli donanima sahibim. 155 *.1.25% 1.18  13.13 11
G5 14. Derslerimde kullanmak iizere kolay bulunur ve ucuz materyallere ulagabilirim. 155 £.0.90% 109 1036 25
B4 15. Materyalleri hazirlarken ve segerken bireysel farkliliklar: dikkate alirim. 155 *.1.07* 1.14  11.70 18
D2 16. Farkli ihtiyaclar1 dikkate alarak 6grenme etkinlikleri diizenlerim. 155 *1.12% .12 1243 16
A6 17. Ogrencilerimin 6grenme stilleri ve zekalari ile ilgili bilgi toplarim. 155 *.1.93% 1.16 2075 1
BS 2 o . o N . . N - - . . . .
18. Ogr.encm‘lr‘l %lgl ve ihtiyaglar1 dogrultusunda degerlendirme yontemlerini 155 %.1.48% L16 1580 3
cesitlendiririm.
D3 N\ -~ . . .. . .
19. ;)liflrrnne ve degerlendirme yaklagimlarini cesitlendirirken bireysel farkliliklar dikkate 155 *.145% 141  12.86 5
D4 TR . — = —
20. Cok yonlii Qegerlendlrme Igin alte{n'fl.tlf Ol¢me araclarini belirlerim (portfolyo, 155 £.1.05* 109 1195 19
kavram haritalari, gezi, gbzlem, goriisme vb.)
DS N\ .. . e W .. .
21. (?lgme sonpglgrma gore hedefleri, 6grenme ortamini ve dlgme araglarini yeniden 155 5.1 15% 109 13.07 14
gbzden geciririm ve kayitlar tutarim.
22. Biitiin bunlari .(1 21 arast siklart) uygulayabilirim ¢iinkii bu sistem okul yonetimi 155 .1 30% 120 13.60 9
tarafindan benimsenmistir.
B2 — : T : —
23. Biitiin bunlar1 (1-21 aras1 siklar1) uygulayabilirim ¢iinkii bu sistem diger 6gretmenler 155 5.1 38 117 1463 7
tarafindan da uygulanmaktadir.
E3 24. Yeni yaklasimlar1 uygulamaya calisirken veliler tarafindan destekleniyorum. 155 *.1.46% 1.31 13.85 4
E4 25. Sinmifim ¢ok kalabalik oldugu halde 6gretim-6grenim siirecimde bireysel farkliliklar ;
o o . 155 *-1.85% 1.32 17.42 2
g0z Oniine alan yontemleri kullanirim.
B . - = : - -
26. B1r§y§e1 f.a‘rkhhklarl g6z Oniine alan yontemleri kullandigimda 6gretim programi 155 £.1 44 133 1347 6
yetistirebiliyorum.
6 . pr— — e —
27. Bireysel farkliliklar1 g6z oniine alarak dersimi isledigimde 6grencilerimi disiplin 155 117+ 132 1099 13
etmekte sorun ¢ikmiyor.
Avarage discrepancy index (dave) 1.23
Standard Deviation 0.26




Table 4.15 Top Priority Needs of Primary School Teachers in Public Schools in

Yenimahalle and Cankaya, in Ankara (d >1.23)

Category Need Discrepancy  Rank

A6 Collecting informations on studens’ learning styles and 1.93 1
intelligences

E4 Minimizing the number of students in the classroom to 1.85 2
use strategies based on individual differences

B5 Using various assessment methods based on students’ 1.48 3
needs and interests

E3 Support of parents while trying to use new approaches 1.46 4

D3 Taking individual differences into account while 1.45 5
selecting assessment and evaluation methods

ES5 Catching up the curriculum when using strategies 1.44 6
based on individual differences

E2 Implementation of new approaches by the other 1.38 7
teachers in the school

B2 Making changes during teaching-learning process 1.37 8
based on the students’ needs and interests

El Support of school administration on new approaches 1.32 9

B3 Designing appropriate learning environments for the
students having different experiences, characteristics 1.30 10
and skills by using information and communication
technologies

C4 Having adequate skills and knowledge to use materials 1.25 11
related to science and technology

C2 Taking different background of the students while 1.23 12

designing learning environment
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Table 4.16 Top Priority Needs Categories of Primary School Teachers in Public

Schools in Yenimahalle and Cankaya, in Ankara

Code Need Category d Rank
(Mean)

E Needs related to effects of possible exterior factors 1.44 ™

A Needs related to knowing student’s developmental 1.40 2"
characteristics

B Needs related to considering student’s needs and 1.24 31
interest

D Needs related to differentiation of teaching considering 1.18 4™
individual differences

C Needs related to the arrangement of learning 1.10 50

environments

4.7.2 Results of Interviews for Sp5

Teacher responses to identify their needs on applying the TAMBID in

science and technology classess yielded many themes and codes. Response themes

under each need category were summarized in Figure 4.6, 4.7, and 4.8. Basically,

teacher have needs related to resources, opportunities, students, administrators,

parents, knowledge and experience, science book, time, and many other exterior

factors like Turkish educational system, dialog among teachers, desrhane, and

examinations in Turkey such as OKS and LSS. Related to the science book, teachers

stated that the science book is not appropriate with students’ level, not taking

individual differences of the students and, not appropriate with environmental

conditions. Teachers’ needs and their suggestions will be discussed in detail in

Chapter 5.
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4.8 Results Related to Sub-problem 6

The sixth sub-problem of the study was ‘Do teachers’ needs related to
teaching methods based on individual differences differ with regard to their gender,
grade level, the program graduated and years of experience?”. This question was
answered by using the data in section 1 including the demographic information of the
teachers and section 4 of the question the PNAQ are related to the needs of primary
school teachers based on the TAMBID. For this purpose, responses to the PNAQ
items under the Need categories A-E were analyzed by using the teacher
demographic variable. The data to answer this question was from the PNAQ

instrument results.

4.8.1 Results of the PNAQ for Sp6

To answer the question “Do teachers’ top priority needs related to teaching
methods based on individual differences differ with regard to the districts, gender,
grade level, and years of experience?” which is causal comparative in nature since
the variable in the group membership is categorical, inferential statistical test was
carried out by using analysis of variance (ANOVA) for each independent variable.
The analysis was also reported for each of the 15 1dentified top priority needs and the
teacher variables (factors) in the PNAQ. The level of significance (p level) set at
0.05 to mean that the possibility of the result obtained occurring by chance is 5%.

For this sub-problem, the dependent variable is the teachers’ top priority
needs on the TAMBID and independent variables are districts, gender, grade level
and years of experience.

Since there are many demographic information related to teachers’
background in the study, six potential confounding factors (program graduated (PG),
type of school graduated whether education faculty or not (TSG), whether any
inservice education (IE) taken, gender (G), years of experience (YOE) and grade

level that teachers currently teaching (GL) were pre-determined that might have
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effect on the analysis. Therefore, these factors were pre-determined as potential
covarites in the analysis to statistically equalize the difference among the groups.
These pre-determined covariates were correlated with the dependent variable (top
priority needs of teachers). Table 4.19 demonstrated the results of the correlations
and their level of significance. According to the results appear in Table 4.19, none of
the potential covariates except a few of them, had no significant correlation with all
the specific items in the PNAQ. Therefore, none of them were considered as
covariates and the analysis went further with one way ANOVA instead of ANCOVA
by comparing the means of top priority needs with teachers’ demographic
information.

Before conducting inferential statistics, the assumptions of ANOVA were
tested namely, normality and equality of variances. Also it was assumed that the
cases represent random samples from the populations and the scores on the test
variable are independent of each other as cited by Green, Salkind and Akey (2000; p.
159).

For normality assumption, skewness and kurtsosis values were calculated. As
appeared in Table 4.17 skewness and kurtosis values were in the acceptable range for

a normal distribution.

Table 4.17 Skewness and Kurtosis Values for Top Priority Needs

Top Priority Needs

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A6  E4 B5 E3 D3 ES E2 B2 El B3 c4 C2 E6 D5 DI
Skewness -0.22 0.12 -0.32 -0.21 -0.35 -0.28 -0.36 -0.46 -0.27 -0.25 -0.26 0.03 0.06 -0.34 0.01

Kurtosis  -0.94 -12 -0.73 -0.84 -0.86 -1.01 -0.95 -0.86 -1.10 1.62 -0.22 0.05 0.41 0.07 1.05
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Levene’s Test of Equality was used for determination of the equality of
variance assumption to check whether the two populations from which the samples
are selected have equal variances. Results were given in Table 4.18 for each group.
As seen from the table, the error variances of the dependent variable across groups
were equal for the D, representing the district (F(1, 24)=1.476, p= .236), for GL
representing for grade level (F(1, 24)=0.244, p=.626), for YOE representing years of
experience (F(5, 20)=1.748, p=.170), and for G representing gender (F(1, 24)=0.70,
p=.794). This means that we fail to reject the null hypothesis of ‘equality of error
variances’. This indicates that the equality of variance assumption for each analyses

was satisfied.

Table 4.18 Levene's Test of Equality of Error Variances

Group
D GL YOE G
F 1.476 244 1.748 .070
df1l 1 1 5 1
df2 24 24 20 24
Sig. 236 .626 170 794
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Table 4.19 Significance Test of Correlation between Dependent Variable and Covariates

Top Priority Needs
Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
PG J164* 136 .104 .002 .083 A84* 120 .020 141 .044 .040 .042 .043 .086 .084
TSG 147 .097 .098 .034 .096 .016 .029 .030 .039 017 .002 .073 .039 .023 .056
IE .085 .038 .037 .053 .012 144 .046 .001 .070 .053 .119 .038 156 102 .040
G .056 .016 .031 .016 .049 .025 .092 132 .093 .016 .059 .027 .068 .146 .072
YOE 219*% 124 .087 .105 .086 .188*%  .246% 158 212*% .034 125 .091 .020 105 .055
GL .045 .023 .006 .029 .096 .013 .018 217*% .053 .020 .031 127 .012 .014 .057

*Correlation is significant at the 0.05 level (two-tailed)

c0C



After testing the assumption for ANOVA, The hypotheses were generated to
be tested for seeking answer for the subproblem 6. The null hypotheses were tested
on each of the 12 identified top-priority needs and the teacher variables. Four
hypotheses of the subproblem and the related results are as follows.

Null Hypothesis 1:

Ho: iy —m2=0

1: There will be no significant effects of the district (Yenimahalle and Cankaya) on
the mean difference of each top priority needs of primary school teachers based on
the TAMBID in science and technology classes.

To answer the question, 15 analyses of variance were performed on the factor
“district” to compare top priority needs of primary school teachers in Yenimahalle
and Cankaya to apply the TAMBID in science and technology classes. As appeared
in Table 4.20, there are no significant differences among teachers in two districts
related to their all top-priority needs. For all of the top priority needs p>0.05, which
support the null hytpotheses that the top prioritty needs A6, E4, BS, E3, D3, ES, E2,
B2, E1, B3, C4, and C2 (see Table 4.15 for the names of the priority needs) are not

different for primary school teachers in Yenimahalle and Cankaya.
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Table 4.20 Descriptive and ANOVA Test Results for Districts Effect

District Mean Difference
Pr?c?rri)ty Yenimahalle Cankaya F Ratio Sig.(p)
Needs Mean Mean '
A6 1.899 1.929 0.141 0.708
E4 2.076 1.685 3.349 0.069
B5 1.379 1.551 0.824 0.365
E3 1.576 1.371 0.927 0.337
D3 1.424 1.472 0.043 0.835
ES 1.379 1.483 0.232 0.630
E2 1.424 1.348 0.157 0.692
B2 1.242 1.449 0.806 0.371
El 1.349 1.292 0.082 0.774
B3 1.318 1.292 0.018 0.893
C4 1.227 1.258 0.026 0.872
C2 1.333 1.157 0.808 0.370

*Indicates significance at .05 level
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Null Hypothesis 2:

Hoiul—},Lz:O

2: There will be no significant effects of gender on the mean difference of each top

priority needs of primary school teachers based on the TAMBID in science and

technology classes.

The results of ANOVA for testing the second null hypothesis of this study are

listed in Table 4.21. The results demonstrated that there are no significant differences

between female and male teachers in their top priority needs to apply the TAMBID

in science and technology classes.

Table 4.21 Descriptive and ANOV A Test Results for Gender Effect

Mean Difference

Top Female Male F Ratio Sig. (p)

Priority Mean Mean

Needs
A6 1.974 1.845 0.489 0.485
E4 1.835 1.879 0.040 0.841
B5 1.505 1.431 0.146 0.703
E3 1.474 1.431 0.039 0.843
D3 1.505 1.362 0.374 0.541
E5 1.464 1.397 0.093 0.761
E2 1.464 1.241 1.305 0.255
B2 1.505 1.121 2.697 0.103
El 1.402 1.172 1.322 0.252
B3 1.289 1.328 0.039 0.843
C4 1.299 1.155 0.537 0.465
Cc2 1.258 1.190 0.115 0.735

*Indicates significance at .05 level
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Null Hypothesis 3:
Ho: - =0
3: There will be no significant effects of grade level on mean difference of each top
priority needs of primary school teachers based on the TAMBID in science and
technology classes.

The results of ANOVA was shown in Table 4.22. According to the results,
there are no significant differences between the all needs of 4™ and 5™ grade primary

school teachers to apply the TAMBID in science and technology classes.

Table 4.22 Descriptive and ANOVA Test Results for Grade Level Effect

Grade Level Mean Difference

Top 4th Grade 5th Grade F Ratio Sig. (p)

Priority Mean Mean

Needs
A6 1.871 1.977 0.315 0.576
E4 1.886 1.824 0.084 0.772
B5 1.486 1.471 0.006 0.936
E3 1.500 1.424 0.130 0.719
D3 1.600 1.330 1.426 0.234
ES 1.457 1.424 0.024 0.876
E2 1.357 1.400 0.051 0.822
B2 1.700 1.682 1.592 0.702
El 1.386 1.259 0.424 0.516
B3 1.329 1.282 0.058 0.809
C4 1.286 1.212 0.150 0.699
C2 1.400 1.094 2.497 0.116

*Indicates significance at .05 level
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Null Hypothesis 4:

Ho: iy —m2=0

4: There will be no significant effects of years of experience of teachers currently
teaching on the mean difference of each top priority needs of primary school teachers
based on the TAMBID in science and technology classes.

The analyses of variance on each identified priority need by “Years of
experience” is demonstrated in Table 4.23 below. The ANOVA results revelaed that
fourth null hypothesis was rejected for two of the top priority needs; E2 (F(5,
20)=3.653, p= 0.004) which is the the need for implementation of new approaches by
the other teachers in the school, E1 (F(5,20)=2.712, p=0.022 which is the need for
the support of school administration on new approaches. Because the overall F test is
significant for these needs, follow up tests were conducted to evaluate pairwise
differences among the means; Dunnett’s C post hoc analysis which does not assume
equal variances. In fact, there are no differences in the population variances as
appeared in Table 4.24 for E2 and El1 for years of experiences of the teachers
(p=0.616, p=0.063, for E2 and E1 respectively). Results of post hoc analysis
accompanying with Table 4.24 revealed that needs of teacher with 6-10 years of
experience are more than those with 21-25 years of experience for implementation of
new approaches by the other teachers in the school (E2) and for the support of school
administration on new approaches.

However, the ANOVA results of for the other top priority needs showed that
there are no significant differences between the top priority needs for the teachers

having different years of experience in their teaching profession.
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Table 4.23 Descriptive and ANOVA Test Results for Years of Experience Effect

YOE Mean Difference

Top 1-5 6-10 11-1516-2021-25 26 + F Ratio Sig. (p)

Priority years years years years years years

Needs Mean Mean Mean Mean Mean Mean
A6 1.3331.6192.0002.3131.9172.170 2.141 0.064
E4 2.5831.9761.7501.5001.7501.755 1.134 0.345
B5 1.7501.7141.3500.8751.417 1.471 1.410 0.224
E3 1.4171.8331.1501.5630.9171.377 1.400 0.227
D3 1.8331.6431.3001.3130.8331.453 0.871 0.502
E5 1.5831.8331.3501.5631.1671.151 1.431 0.216
E2 1.6671.8811.1501.5000.5831.151 3.653 0.004*
B2 1.5001.8101.2500.8751.5001.132 1.593 0.166
El 1.8331.7141.1001.1880.5831.170 2.712 0.022%*
B3 1.2501.3811.3501.2501.3331.245 0.079 0.995
C4 1.3331.4521.4501.0001.0001.113 0.760 0.580
C2 1.3331.4521.1001.1251.1671.132 0.443 0.818

*Indicates significance at .05 level
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Table 4.24 Post Hoc Comparisons for Years of Experience

Sig. p for
6-10 years of 21-25 years of Levene’s
experience experience Test
E2 2 5 0.008 0.616
El 2 5 0.043 0.063
4.9 Summary of Findings

Results obtained from the PNAQ and interviews were unified, simplified and

presented in Table 4.25 to facilitate for addressing and discussing the each issue.

Table 4.25 Summary of Research Findings

Research Question Data Colection Data Anlysis Findings
Teaching Methods The PNAQ Descriptive Projects (136), group works
. (120), simple experiments
(Sub-problem 1) analysis (97), explanations (85),
(frequency laboratory (75), brain
counts) storming (52), questioning

(51), researches (47),

homeworks (44), individual
preseantations (43), group
discussion (39), expository
(38), demonstration (35),
individual studies (2), whole
group discussion (1),
predict-observe-explain (1)
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Table 4.25 (cont’d) Interviews

Teaching Methods

Teaching Methods

Assessment
Methods
(Sub-problem 1)

Observation

The PNAQ

Qualitative

Analysis

Qualitative

Analysis

Descriptive
analysis
(frequency

counts)

Projects, group works,
explaning, role playing, peer
teaching, laboratory, brain
storming, questioning,
researches, homeworks,
individual preseantations,
whole group discussion,
expository, demonstration,
individual studies,
simulations, story-telling

Questioning, lecturing

daily life examples,
explaining

summary, analogy
demonstration, using models
model construction,
observations

drama, presentations by the
students, group
presentations

individual presentations,
discussion, whole class
discussion, activity based
teaching, independent Study
investigations, experiments
discovery, learning by doing
brain storming, group works
projects, homeworks

Achievement tests (143),
performance assessment
(124), portfolio (56), roup
works (26), peer assessment
(21), observations (16),
verbal exam (12), project
assessment (11), self
assesment (7), effort (5),
creative thinking (3),
scientific process skills (2),
individual studies (2),
interviews with the students
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Table 4.25 (cont’d)

Assessment

Methods

Interviews

Qualitative

Analysis

Achievement tests,
performance assessment
(Preparation for lesson,
effort, performance during
presentations, experiments,
projects, and activities, also
involvement to lesson,
investigations), honesty of
the students, interest of the
students, students’
achievement in the past,
relationship of the students
with their friends, process
assessment, self assessment,
project assessment , peer
assessment by using peer
teaching forms, questioning,
family involvement
(Feedbacks for families,
feedbacks from families),
verbal examination

Most frequently
used general
approaches on the
TAMBID
(Sub-problem 2)

The PNAQ

Descriptive

Analysis

-to facilitate students’
learning by being a quidance
-to encourage their students
to think scientifically

-to be able to establish
relations with the
information learned in the
class and daily life

Least frequently
used general
approaches on the
TAMBID
(Sub-problem 2)

The PNAQ

Descriptive

Analysis

-to give opportunities for the
students for expressing their
ideas with the help of music
-to encourage their students
to write about science topics
to keep a science diary
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Table 4.25 (cont’d)

Mostly used The PNAQ Descriptive -using visual materials such
) . as maps, shema, and posters
teaching method Analysis giving opportunities for the
based on the students to prepare and
TAMBID present a group projects
related to a topic in class
(Sub-problem 2) -encourage students for
brain storming
Least frequently The PNAQ Descriptive -include outside activities
used teaching Analysis g?;ss)eﬁlrtno’ tlllll;r?gszﬁ(: field
methods based on -to read and explain the
the TAMBID topic for the students
-to use rhythm, songs and
(Sub-problem 2) music in science teaching
Mostly used The PNAQ Descriptive -take students’ skills in
. communication into
assessment Analysis . )
consideration
methods based on -to use samples for
reasoning and problem
the TAMBID solving ability of the
(Sub-problem 2) students
-to include a display of a
product like a model that
students develop by hand in
assessment, and visual
presentations of students’
studies
Least frequently The PNAQ Descriptive -students’ musical
. perforrmance and their
used assessment Analysis o
compositions
methods based on -portfolios

the TAMBID
(Sub-problem 2)

-peer assessment
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Table 4.25 (cont’d)

Use of teaching
methods based on
the TAMBID
(Sub-problem 2)

Interviews

Qualitative

Analysis

Simple schemes, pictures,
plays, drama (dramatization
and role playing), watching
films, drawing, hands-on
activities, peer teaching,
sport activities, group
works, reading activities,
writing poemes,
presentations, music,
individual studies, projects,
activities considering 5
senses, and giving
responsibilities based on
level of the students

Use of assessment
methods based on
the TAMBID
(Sub-problem 2)

Interviews

Qualitative

Analysis

Verbal exam, effort of
students, performance
assessments, essay exams,
individualized assessment
for handicapped students,
peer assessment, portfolio
assessment, evaluating the
exams based on learning
abilities of the students,
giving high grades for low
achievers to motivate them,
self assessment of the
students, objective
assessment by taking curve
and considering interest area
of the students while
assessing them.

Perceptions on
NSTC
(Sub-problem 3)

The PNAQ

Qualitative

Analysis

Table 4.11, 4.12, and Table
4.13
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Table 4.25 (cont’d)

Perceptions on Interviews Qualitative Positive and negative
. erspectives, factors

NSTC Analysis 1ajffecls)ting application of
(Sub-problem 3) NSTC, comparison of OSC

and NSTC, basic features of

NSTC (Section 4.5.2)
Perceptions on Interviews Qualitative Individual differences of the
individual Analvsis students and ways to
differences y consider individual
(Sub-problem 4) differences

Appendix K
Needs of Teachers The PNAQ Descriptive -Collecting informations on
(Sub-problem 5) Analysis studens’ learning styles and

intelligences

-Minimizing the number of
students in the classroom to
use strategies based on
individual differences

- Using various assessment
methods based on students’
needs and interests

- Support of parents while
trying to use new
approaches

- Taking individual
differences into account
while selecting assessment
and evaluation methods

- Catching up the curriculum
when using strategies based
on individual differences

- Implementation of new
approaches by the other
teachers in the school

- Making changes during
teaching-learning process
based on the students’ needs
and interests

- Support of school
administration on new
approaches
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Table 4.25 (cont’d)

Needs of Teachers Interviews Qualitative Resources, opportunities,
. students, administrators,
(Sub-problem 5) Analysis parents, knowleldge and
experience, science book,
time
Figure 4.6, 4.7, and 4.8.
Whether top The PNAQ Descriptive No Difference
priority needs Analysis
related to the (ANOVA)
TAMBID differ
with regard to
*gender
*district The PNAQ Descriptive No difference
Analysis
(ANOVA)
*grade level The PNAQ Descriptive No difference
Analysis
(ANOVA)
*years of The PNAQ Descriptive -Needs of teachers with 6-10
experience Analvsis years of experience are more
p y than those with 21-25 years
(ANOVA) of experience for

implementation of new
approaches by the other
teachers in the school and
for the support of school
administration on  new
approaches
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CHAPTER 5

DISCUSSION CONCLUSIONS AND IMPLICATIONS

5.1 Discussion and Conclusions

This study investigated the perceptions and needs of public schools 4™ and 5™
grade primary school teachers in Yenimahalle and Cankaya districts related to the
teaching and assessment methods based on individual differences within the
classroom in science and technology classes. Specifically, this research study used
both quantitative and qualitative studies, including questionnaire, interviews and
observation to answer the following research questions: (1) Which teaching and
assessment methods do primary school teachers use in science and technology
classes, (2) What are teachers’ practices related to teaching and assessment methods
based on individual differences within the classroom in science and technology
classes? Do they use teaching and assessment methods focusing on individual
differences like LS or multiple intelligences? (3) What are teachers’ perceptions
related to new science and technology curriculum in Turkey in terms of teaching and
assessment methods?, (4) What are teachers’ perceptions related to individual
differences of the students?, (5) What are the needs of primary school teachers
applying the teaching and assessment methods based on individual differences in
science and technology classes?, and (6) Do teachers’ top priority needs related to
teaching and assessment methods based on individual differences of the students
differ with regard to their gender, grade level they teach, the program they graduated
and their years of experience.

Sub-problems of the study emerged based on the theoretical and conceptual

framework of the study also formed the framework for the discussion of the findings.
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5.1.1 Teaching and Assessment Methods (Sub-problem 1-2)

The results of the interviews and observation (for some parts) support the
questionnaire findings. Data from these measures demonstrated that the primary
school teachers implement a variety of teaching and assessment methods as
presented in Table 4.2, 4.3, 4.4, 4.5 and 4.6. According to the results most frequently
used teaching methods by the teachers were projects including the individual
presentations of the students on topics. To assess their students, teachers mostly use
achievement tests and performance assessment in science and technology classes.
The results obtained were not the same with the study carried out by Dindar and
Yaman (2002). Their study demonstrated that most frequently used strategies by
teachers are expository and questioning methods, and least frequently strategies used
by teachers are drama and project methods. The results of another study by Kazu and
Yildirrm (2000) also demonstrated that classroom teachers only implement
expository methods and questioning in their lessons. The application of the NSTC in
2005 might affect the selection of methods used by the teachers. According to the
results, they prefer projects and drama over expository methods to present a science
and technology topic. It is also important to notify that for the teachers, achievement
tests are the most dominant method for the assessment of their students. It is worth to
mention that some of the teachers stated that they do not know how to implement the
new assessment methods in science and technology classes. However, it was good to
hear that some of the teachers implement new approaches of assessment such as
portfolios, peer assessment, or self assessment in science and technology classes.

Although teachers implement such a variety of teaching and assessment
methods in science and technology classes, teachers’ methods were not based on an
unique teaching approach, neither constructivist as suggested in the NSTC nor
individualized as suggested in conceptual framework of this study. Teachers seemed
to be in a translational phase from teacher centered instruction to a student centered
instruction by using mostly student presentations in class or using questioning or
lecturing during explaining the topic. Also teachers still rely on achievement tests to

assess their students as the basic assessment method. Therefore, many teachers’
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practices either remain traditional in scope or they confuse the student centered
approaches with the presentation of the topic by the students. Some of the studies
also support these findings. For example, Martens (1992) stated that, a teacher
learning to transition from a lecturing approach to a more student centered approach
usually held onto a traditional mode of teaching. This practice occurred even when
the teacher was provided the necessary support materials and supplies to implement

the new approach.

5.1.2 The NSTC (Sub-problem 3)

As discussed in Chapter 1 and 2, the NSTC was implemented in 2005-2006
education year at 4™ and 5™ grades. The major aim was to improve science education
in Turkey. The main emphasis in the NSTC is the change of teaching and assessment
methods based on constructivist approach for the use of teachers in science and
technology classes. As the teachers’ role was one of the most crucial one in our
society, gauging teachers’ familiarity, perspectives and ideas about their
implementation of the NSTC is critical to the goal of science education for all
students. Teachers acknowledged many perceptions on the NSTC. There were five
themes generated based on the responses of the primary school teachers; negative
perspectives, positive perspectives, comparison of the NSTC and the OSC, basic
features of the NSTC, and factors affecting application of the NSTC. Results were
presented in section 4.5.2 in Chapter 4. It can be said that teachers have mostly
positive perspectives on the NSTC. They think that the NSTC is better than the OSC
in many respects as discussed in Figure 4.5. Teachers stated that teachers’ properties
were the most significant factor that affects the implementation of the NSTC. For
instance, they believed that personality, beliefs, perspectives, family life and gender
of the teachers might affect the teachers’ teaching skills by affecting the application
of the NSTC. This result is consistent with the other studies. Teachers’ personality
characters might affect their science teaching in many respects (Gyamfi, 2003;

Hodson, 1998).
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Majority of the primary school teachers stated that their training was not
adequate to apply the NSTC. One of the essential points to emphasize is that teachers
think that they took seminars from unqualified persons. Also they experienced many
technical difficulties especially in laboratory applications. Their problems related to
the laboratory included the absence of laboratory lesson and a laboratory teacher in
school, having no lab notebooks, lack of equipments, lack of time, inappropriateness
of the experiments with levels of students, difficulties in searching and reaching
materials and difficulties in preparation for the experiments. A research carried out
by Cepni, Kiiciik and Ayvaci (2003) support the findings of this study. Results of
their study included that most of the classroom teachers do not give science courses
with pleasure, teachers had difficulties in implementing laboratory activities and
especially believe that it is more convenient that these courses should be taught by
science teachers. The importance of laboratories in science and technology lessons
and the significance of the qualification of the teachers in terms of knowledge and
experience is an accepted idea for better science teaching (Asoko, 2002). Teachers
came to the reform with varying degrees of knowledge about and experience with the
instructional approaches of the curriculum and not all teachers held a belief system
that coincided with the reform. Some of the teachers came into the field test with a
better understanding of these key concepts, strategies, and skills than did others.
Previous to the reform, as noted earlier, some of these teachers had begun to make
changes in their approaches to teaching by incorporating new approaches based on
individualized instruction in their science and technology classroom and by working
with university personnel to develop and adapt effective strategies for handson
science activities. Therefore primary school teachers need training to teach science
effectively.

Related to the science book teachers clarified that the books were
inappropriate with levels of the students and sources available. Also two of them
stated that explanations were so long in the book and it gives no emphasis on Turkish
Scientists. Most of the teachers also said that there were many units and subjects in

the book and the number must be decreased. The study carried out by Yildirim and
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Oztiirk (2002) had similar findings related to the inappropriateness of the curriculum
and students’ level and so support the findings of this study. The abundance of the
contexts in the curriculum is a common problem in Turkey. In Turkey, primary
education programs include Turkish language, Turkish literature, mathematics,
social studies, science and technology, civics and human rights, the history of the
Turkish Republic and Atatiirk’s reforms, a foreign language (English, French, or
German), individual and group activities, religious culture and ethics, art/handicraft,
music, physical education, traffic safety and first aid, career guidance, and elective
courses. In such a rich context, primary teachers are not able to achieve the purposes
of the science and technology program effectively. There is a predetermined hours of
each subject per week at Turkish schools by MEB and primary teachers try to
manage their program to cover all of the subjects that must be taught. The MEB also
prepares students’ textbooks, teachers’ textbooks, worksheets, and teaching aids.

Any materials to be used in schools must be approved by the Ministry.

5.1.3 Individual Differences (Sub-problem 4)

Use of various kinds of activities based on individual differences of the
students was one of the main concerns of the study. Teachers are expected to use
visual, auditory, and hands on activities for serving different learning styles of their
students to deliver a fruitful instruction for their students. Teachers to teach science
can and should change their direction toward the individualized instruction and must
be aware of the individual differences among their students. To know is not
sufficient, they must integrate individual differences into their science lessons
(Zeitler, 1965, Green, 1982). There are many theories that is related to human brain
activities and meet most of the criteria important for all aspects of education. Every
teacher entering a classroom needs to know that the students in the classroom have
different learning styles and needs a comprehensive picture of the learning process of
each student in his or her class. As the technology increases and new developments
emerge about the human brain, it is found that former methods of teaching and

assessment are not adequate anymore. To evaluate whether primary school teachers
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in Yenimahalle and Cankaya implement the TAMBID, teachers were intervieved to
get their opinions on individual differences of their students and the degree of their
perceptions on their implementations in science and technology classess. Teachers’
perspectives on individual differences are summarized in Appendix K. Primary
school teachers believe that students are different in many respects such as in their
perception, intelligences, family life, and learning styles. Also a few of the teachers
acknowledged that variety of instructional strategies should be used to reach each
student and to attain maximum learning. Based on their responses on the PNAQ and
interviews, teachers seemed to know and implement how very important it is for an
instructor to know their students. However results of the interview and observations
revelaed that teachers’ did not encounter individual differences of the students as
much as they stated. Their statements and their actions in the class revealed that they
implemented only one method at a time for all of the students. As explained in detail
in conceptual framework of the study in Chapter 2, one method does not provide
learning for all students to apply the TAMBID. The results were more obvious
during the observaton of science and technology classess by the researcher. In both
classess, during observations, teachers provided opportunities for students to design
their own projects with an emphasis on creativity. They tried to adapt to the new
approaches in the NSTC. For example, during a individual presentation of one of the
students on living organisms, the student explained the topic to the class. She was
well prepared for the presentations and had a deep understanding of the content. She
explained the concepts in several ways by using slight projector. She prepared slides
based on the theoretical knowdge of the concepts with many pictures and self
prepared schemas and figures. After presenting the topic to her friends, she asked the
questions that she prepared before the lesson. Also she answered the questions from
her peers. The student’s self confidence was perfect. Although in both classess, a
student centered environment was clearly observable, observation results verified the
idea that there was less attention to individual student learning differences or
differentiated learning. To some extent, teachers implement some strategies of

individualized instruction but all students are instructed at the same pace with the
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same assignments and so it is not a right implementation of individualized or
differentiated instruction. In spite of the fact that teachers stated in questionnaire and
interviews that they consider individual differences of the students and implement
the TAMBID in science and technology lessons, their practice as observed during
observation did not reflect their statements. There was an inconsistency between
their perceptions and their practice. This findings is common among other
researchers. For instance, research by Eick and Reed (2002) revealed that many
science teachers’ perceptions and beliefs were inconsistent with practice regardless
of years of teaching. The other research carried out by Southerland, Gess, and
Johnsons (2003) also demonstrated the inconsistencies between perceptions and
practices of the teachers.

In general, based on the results of this study, in can be stated in spite of the
fact that they use some strategies of individualized instruction, primary school
teachers did not implement individualized instruction as a whole in science and
technology classes. As Gallagher (1970) and Green (1982) stated the proper
introduction and administration of individualized instruction in the science classroom
would possible only if there is an appropriate preservice and inservice teacher
education. Therefore it is not suprising that most of the teachers in this study stated
that inservice education programs are not sufficient for them and they stated that in
their preservice education, they did not learn how to apply new approaches and
teaching strategies in science classrooms but they stated that they learned only the
theoretical backgroung of these strategies.

It is important that teachers learn content, as well as pedagogy, through
engagement in learning activity that “mirrors” the kind of experiences that reformers
hope teachers would provide their students. However, the science courses that
teachers take often communicate a false image of the process of learning and
scientific inquiry. Though science is a dynamic process, students and teachers often
are not allowed to experience it this way (Weiss, 1987). They often see science
learning as static, a great wealth of facts known only by scientists that students must

learn. Thus, new and experienced teachers, as a result of their experiences as
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students in traditional classroom settings, hold beliefs and understandings about the
nature of science, the disciplines, and how they are best taught and learned that are
counter to the principles underlying the new instructional approaches they are being
asked to put into practice. Research results indicates that teacher learning must take
place within school and classroom settings (Anderson & Mitchener, 1994). Making
strong links to personal learning and the classroom context are important for teacher
change in beliefs and practice; this is true for both novice and experienced teachers.
Finally, support from research and professional development teams is critical as
teachers begin to incorporate new approaches (Anderson & Mitchener, 1994).
Importantly, teachers must have ample time and support for reflection, interactions
with other teachers, and further learning opportunities. In sum, as teachers are asked
to revise their teaching, the following elements appear to be key in the development
of new understandings and practice. Reform efforts must (1) enable teachers to
reflect upon and make explicit their personal practical knowledge, including beliefs,
attitudes, and concerns; (2) consider teachers’ knowledge and practices as the
starting point of change; (3) provide teachers with experience and training in reform
based strategies; (4) provide teachers opportunities to see these approaches modeled
and to reflect upon these models; (5) enable teachers to design individualized
instruction and practice these approaches in the context of supportive classroom
environments where feedback is provided; (6) provide teachers with collaborative
settings with other educators; and (7) provide teachers access to experienced

professionals as mentors and guides (Anderson & Mitchener, 1994).

5.1.4 Needs of the Teachers (Sub-problems 5-6)

After determining teachers’ perceptions and practices on teaching and
assessment methods and on the NSTC, the major concern and the aim of this study
was to identify the needs of primary school teachers to implement the TAMBID and
to consider individual differences of the students. Many research studies revealed
that teachers have some specific needs to teach science effectively in any grade in

various countries (German & Barrow, 1995; Weiss, 1987; Moore & Blankenship,
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1977; Baird et al., 1993; 1994). Qualitative and quantitative data analysis of the
results of this study demonstrated that primary school teachers in Yenimahalle and
Cankaya in Ankara also have a wide range of needs in order for implementing the
TAMBID in science and technology classes and for considering individual
differences of their students.

One of the needs to be emphasized based on the results is the in-service
education programs prepared for the teachers. Based on the requirements of the
MEB, all of the teachers were expected to take part in in-service education.
However, among 155 teachers, 44 of them specified that they did not take any in-
service education about new approaches in science and technology lessons. Teachers
stated various reasons to pretend them attending the in-service education programs.
The reasons vary but the main reasons were inconvenient time or location of the
programs, and the problems that teachers encountered in their family life.
Furthermore, based on both questionnaire and interview results, most of the teachers
who were attended to such in-service education programs questioned the quality of
the programs. They stated that the programs failed to meet the teachers’ needs and
the people charged to give the seminars were not qualified enough. These all affect
the teachers’ motivation and achievement to apply the NSTC. The results related to
the in-service education were also consistent with the study carried out by Ogan
(2002). In her study, based on the responses of 476 science teachers in Istanbul, she
tried to identify the possible barriers that affect the teachers’ participation to an in-
service education programs. At the end of her study, she found that teachers’ did not
attend in-service education programs because of various reasons such as poor quality
of the programs, lack of information in the programs, the programs failing to meet
teachers’ needs and time or location problems which were the same reasons that the
teachers in this study stated. Teachers stated that they need no time as they have to
catch the curriculum and have no enough materials. Indeed, in the literateure it is
stated that individualized instruction usually requires more time, effort and materials

than does conventional teaching (Zeitler, 1975; Jones, 1977).
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The results showed that except in one school, teachers often work in isolation
from each other. In one of the teachers’ school, as the teacher stated they work
collaboratively. The achievement of the school in OKS might demonstrate the
importance of this collaborative work of the teachers along with the principal and
parents. Therefore, actions were needed to be taken to foster greater collaboration
among teachers and principal.

The results of the study related to the effect of parents on teachers’ using the
TAMBID demonstrated that in some of the families have negative effects on
teachers to use the TAMBID in the classrooms. In the Turkish culture, there is a
proverb about how parents view the role of schools: “The kid’s bones are mine, but
the flesh is yours.” Turkish parents want schools to not only educate, but to sculpt
the values of their children in ways that assist their children in becoming productive
citizens for Turkey and the Turkish Government. To become an educated person was
one of the highest honors in Turkish culture. Parent effect seemed to affect the
teachers’ instruction in primary school.

Teachers also stated needs related to principal and administrators in the
school. The study carried out by Yin (2003) indicated that principal is key in
educational reform in science. Qualitative data of the study revealed that some of the
teachers think that principal interfere with their ability to teach and did not support
teachers’ involvement in development opportunities and did not provide all the
materials and environment they needed to teach. Most of the teachers also mentioned
that inspectors are the main barrier for their personal development. Therefore it is
important that inspectors should also be sent to the in-service training courses as the
teachers are. By this way, they might be aware of the new developments and
changes. The results of this study about the effect of inspector on teachers’ works are
consistent with the results of the study carried out by Collins (1999). The other need
of the teachers is the lack of materials, equipments, and resources which is an
universal finding. Doubtless, the resources used in class may shape the way the

activities were undertaken in classes and so it must be handled to be solved. For
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instance teachers might be oriented to use more daily life materials in the science and
technology classes. These result are also the same with Yildirim and Oztiirk (2002).

Furthermore, it is observed from the analysis of the study that most the
primary school teachers stated that there is a need to reduce the number of students
in classrooms to apply the TAMBID and to reach all of their students. Indeed there
are 35,168 primary schools in Turkey. But, the number of schools is not adequate
when compared to the number of students continuing their education in these
schools. In the primary schools, approximately 38.6 children are present in classes
(MEB, 2000), and the ratio for the teacher-student is 1:32 for primary schools
(Ministry of National Education, 2001). Therefore as the results of the study revealed
and as the primary school teachers stated the number of students in the classrooms
must be reduced. This might be achieved by increasing the number of quota in
universities for the related departments.

The other issue raised from the interview results of the study was the national
examinations that students take after they have completed their elementary
education. The effect of this issue for 4™ and 5™ grade primary school students is not
as much as the past during which there was an examination for the Anatolian High
School Examinations. Now students enter OKS examination after completing their 8
year compulsory primary education. For preparing this examination students study
after school and on weekends at “Dershane” (cram schools) to raise their scores on
the OKS and other school examinations. This situation places a tremendous amount
of pressure on students, their families and their school which affect the students’
achievements in science and technology or in other subjects in schools as also stated
by the teachers. Cram schools, attended in the evenings and on weekends, are the
norm for seniors and emphasize rote learning through drills (Stevens, Sarigul &
Deger, 2002).

In spite of the fact that teachers have some common needs to teach science, in
the literature it is proved that there are some teacher variables like sex, districts,
grade level, and years of experience have an effect on teachers in service needs

(Conkle, 1995; Baird et al.,1993; Moore & Blankenship, 1977). The results of the

229



ANOVA in this study demonstrated that teachers’ top priority needs related to
teaching methods based on individual differences do not differ with regard to the
districts, gender, and grade level. However, some changes were observed only for
years of experience. Three of the top priority needs were; the need for
implementation of new approaches by the other teachers in the school, the need for
the support of school administration on new approaches, and the need for using
technologies supporting student centered strategies by taking into account the
different needs of the students. Needs of teachers with 6-10 years of experience are
more than those with 21-25 years of experience for implementation of new
approaches by the other teachers in the school and for the support of school
administration on new approaches. Furthermore needs of primary school teachers
having 26+ years of experience are more than those having 1-5 or 6-10 years of
experiences for using technologies supporting student centered strategies by taking
into account the different needs of the students. Gyamfi (2003) also observed a
difference in need of teachers for varying years of experience.

The researcher thought that these are all valuable findings and results in
terms of teacher education since the importance of in-service education is universally
agreed on. In service education is also important for primary school teachers in
Turkey in order for them to more easily adapt to the changes in the curriculum which
in turn affect the quality of education they teach and the development of their
students. Therefore, while preparing in-service education programs for teachers, it is
important to take teachers’ needs into considerations and the number of the studies
related to the needs of teachers in Turkey was very low. Although Turkish Ministry
of National Education has taken many strides to increase the quality of education in
Turkey, it seems that there are many crucial points to be considered and waiting
actions. Moving toward the TAMBID is a long-term change process but the teachers
and the schools can prepare themselves by drawing on insights from researches
about these issues and by experiences of others who are able to apply the strategies

for students of varying preferences, skills, intelligences and abilities.
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5.2 Implications and Recommendations for Futher Research

The results of this study outlines several areas on which additional research is
needed on teachers’ perceptions and needs at the primary school level in science and
technology. First, this study revealed the need to develop better data collection
instruments and methods to identify more information on teachers’ perceptions and
needs. Second, better instruments are needed to solve the conflict between teachers’
perceptions and practices. Especially in Turkey, the number of valid and reliable
instrument to assess teachers’ needs was very limited. Third, researches that involves
interviews followed by observations is particularly needed. In this research, the
teachers taking part in interviews and observations were different. It would be
extremely useful to study with the same teacher during interview and observation.
This may yied valuable results. Similar research might be conducted with different
teachers from different grade levels. Also similar research might be conducted in
private or other types of schools and the results might be compared in different types
of schools. It would be also helpful to conduct a study having a greater sample to
obtain more reliable, accurate and generalizable results.

In this study, the practices related to the teaching methods based on
individual differences in science and technology classes is selected because they
have various teaching strategies serving the principles stated in the NSTC in Turkey
and also the biggest advantage of adopting the strategies of these teaching methods
in the classroom is that it gives every student a chance to succeed and leads to
innovation in teaching. "It gives teachers more tools to build student success" Torff
(1997, pp. 170).

Educational leaders must recognize the many factors that are critical to the
success of reform, including the ways and practices that support teacher learning as
well as the obstacles that can inhibit its progress. With such understanding, we can
foster action that will support valued change and, importantly, address limiting
factors. Keeping these points in mind and acknowledging that the process of learning
to teach can take place across a variety of contexts (i.e., content courses, teacher

preparation programs, professional development courses and workshops, and
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classroom settings), several actions can support teacher learning and the teacher
change process. First of all, teachers should address preexisting knowledge and
beliefs about teaching, learning, learners, and subject matter. It is valuable to assist
teachers as they make their beliefs explicit and provide them with contexts to
examine, critique, and weave new ideas into their existing constructs. Second,
teachers must be given continued opportunities to deepen and expand their subject
matter knowledge. Without necessary subject matter knowledge, it is hard for
teachers to learn strategies and techniques needed to respond to students’ thinking
about the subject in ways that facilitate their learning. Whereas, in the past,
accumulating a specified number of credit hours in a particular discipline was
indicative of subject mastery, within recent years, researchers have come to see that a
much deeper understanding of the discipline and its practices is imperative for good

teaching (Anderson & Mitchener, 1994).

5.3 Recommendations for Practice

1. Results of this study highlight the importance of examining teachers’
perceptions and needs in improving science education at the primary school
level.

2. The data collected that identifying how science is taught at the primary school
level might be crucial for curriculum development studies.

3. The needs of the primary school teachers in order to implement the TAMBID
and the NSTC should be considered by MEB. Indeed, the results of this study
was written as a report for MEB, there might be some remedies or solutions for
the teachers to consider their needs.

4. Teachers need knowledge of how students learn. Teacher preparation programs
might be organized to include more detailed information about how students
learn to comprehend the basis of individual differences of the students.
Knowledge of how students learn can influence quality of the instruction for
teachers by encountering variuos types of teaching and assessment methods

into the instruction. (Bransford, et al, 1999; Deiro, 2005; O’ Toole, 1968).
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10.

11.
12.

13.

. The teachers should respect and nurture the diversity of the students. As one of

the goal of education is to provide an equitable environment for all children
and to represent knowledge in different ways is one of the way to accomplish
this purpose, teachers must be educated on individualized instruction.

Schools planning professional development need to include more coursework
or workshops in their program that helps teachers to develop their repertoire on
teaching and assessment methods based on individual differences of the
students. Teachers need knowledge of learning styles, brain-based learning,
multiple intelligences, emotional intelligences, meaningful and authentic
assessments.

Class sizes should be decreased in schools for the teachers to reach each child
more easily and in order to be of the students’ needs and development. By this
way, the difficulty of controlling the students in classroom is considered.

In service education programs related to the NSTC and the TAMBID could be
prepared by National Ministry of Education for the primary school teachers.
The duration of the education should be long and it must be compulsory for the
teachers. Also the in-service education shoul not be held in summer time but
during the semester.

In service education programs should be given by qualified persons.

The teachers should be in close collaboration with their colleagues, parents and
administrators.

Inspectors should be sent to the in-service training courses as the teachers are.
Curriculum developers should take the individualized and differentiated based
instruction into consideration during curriculum development process. They
could involve various teaching and assessment methods emphasizing individual
differences of the students in new curricula.

Pre-service teacher training programs should involve a course to inform
prospective teacher to assist them gaining knowledge and skills about

individual differences of the students and implementation of the TAMBID.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

As the teacher and students feel the pressure of examinations in Turkey like
OKS, LGS and OSS, they do not apply the curriculum as expected. Therefore
change in the structure of the examinations in Turkey is needed.

School administrators should help teachers on implementing the NSTC. They
should deal with teachers in every respect. There might be some regulations to
accomplish this issue like preparing seminars, meetings or workshops among
teachers on needed topics.

National Ministry of Education should prepare information departments for the
teachers so that any kinds of questions from the teachers are answered.

Each school should have a guidance teachers for the students having behavioral
or phsychological problems.

A laboratory and the use of the laboratory by primary school teachers for
science and technology lessons should be provided for each school.

Primary school teachers should get help during laboratory applications either

from a laboratory teacher or science teacher at school.

The number of science and technology units at 4™ and 5 grade should be
decreased.
Principal and the administrators in schools shoul be informed related to the

developments in science and technology lessons and should be tolareable for
the changes that teachers make in their classrooms.

Science and technology lessons must be instructed by the science teachers at
primary grades.

To apply a student centered curriculum, teachers need to be familiar with
science content as well to become familiar with diverse student populations to
make effective curricular decisions for inclusive science education to be
effective.

Needs assessment of primary school teachers in Turkey should be carried out at
regular intervals to identify emerging needs of teachers for inservice training

and to satisfy the needs of them.
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APPENDIX A

PERCEPTIONS AND NEEDS ASSESSMENT QUESTIONNAIRE (PNAQ)

(FEN VE TEKNOLOJI OGRETMENLERI OGRETME-OGRENME SURECI

GORUS VE IHTIYAC ANALIZI ANKETI)

Ogretmenler 6grencilerin 6grenme ihtiyaglarini karsilayabilmek icin sinif ortaminda

farkli  Ogrenme kuramlarima dayali ¢ok cesitli yaklasim, yOntem ve strateji

kullanirlar. Bu anketi uygulamadaki amacimiz oncelikle ogretmenlerimizin 6grenci

farkliliklarin1 goz oniine alan giiniimiiz ¢cagdas yaklasim ve stratejileri ile ilgili olarak

goriiglerini belirlemektir. Bunun yani sira bu yeni yaklasimlari uygulamalarina

yansitip yansitmadiklart ya da yansitabilmek i¢in nelere ihtiyaclart oldugunu

saptamaktir. Yogun programiniz arasinda bu anketi doldurdugunuz i¢in simdiden

tesekkiir ediyoruz.

Boliim 1: Demografik Ozellikler

1. Cinsiyetiniz:

Kadin

2. Egitim Durumunuz:

On-Lisans

Baska

Lisans

Liitfen yaziniz

Aras. Gor. Pinar OZDEMIR
Prof. Dr. Sibel GUNEYSU

Erkek

Yiiksek Lisans

Doktora
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3. Lisans egitiminiz 6gretmenlikle ilgili degil ise daha sonra bu konuda egitim
aldimiz m1? Ne kadar siirdii? Bu egitimi nereden aldiniz?

4. Kag yildir 6gretmenlik yapiyorsunuz?

1-5 y1l 6-10 y1l
11-15 y1l 16-20 y1l
21-25 y1l 26-... yil

5. Su an ders verdiginiz sinif diizeyi

Boliim 2: Yeni Fen ve Teknoloji Programi Ogretim Yontemi ve
Degerlendirmeye iliskin Ogretmen Goriisleri

1. a. Fen ve Teknoloji derslerinizi nasil isliyorsunuz? Hangi yontem veya stratejileri
kullanmiyorsunuz?

b. Fen ve Teknoloji derslerinde 6grencilerinizin basarilarini nasil
degerlendiriyorsunuz?
Onlarin déonem sonu notunu verirken gz oniine aldiginiz faktorler nelerdir?

2) a. Fen ve Teknoloji dersinin icerigindeki yeniliklerden haberdar misiniz?

Hayir Biraz Evet
1 2 3 4 5

b. Bu yeniliklerin hangi yaklagimlari temel aldigini diisiiniiyorsunuz? Birka¢ 6rnek
verebilir misiniz?
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3) a. Ogretmenlik egitiminizde (onlisans ya da lisans programimizda) Fen Egitiminde
yeni yaklagimlar ile ilgili olarak herhangi bir egitim aldiniz m1?

Evet Eger evet ise liitfen aciKlayiniz...........cccoeoveeveiieenieeniieeeieeceeeeee e
Hayir Eger hayir ise nedenini agiklaymiz..................ooooiiii

b. Fen Egitiminde yeni yaklasimlar ile ilgili olarak hizmet ici egitim seminerlerine
katildiniz m1 ?

Evet Eger evet ise liitfen aciklayiniz.............ccoocveeviiiiniiiiniiiiniiiinieeneee
Hayir Eger hayir ise nedenini agiklaymniz..................oooiiiiiiiiiiiinnn

c. Fen Egitiminde yeni yaklagimlar ile ilgili olarak teorik ve uygulama agisindan
kendinizi
yeterli hissediyor musunuz?

Evet Eger evet ise liitfen aciklayiniz.............cocveeiiiiiniiiiiniiiiniieinieeeeee
Hayir Eger hayir ise liitfen agiklaymiz...............ooo

d. Tiim 6grencilerinizi aym sekilde mi degerlendiriyorsunuz? Ogrencilerinizi
degerlendirirken her bir 6grenciniz icin ayri bir degerlendirme yontemi kullaniyor
musunuz?

Evet Eger evet ise liitfen aciKlayiniz...........cccoeeveeeiiieeiiieniieecieeeieeeee e
Hayir Eger hayir ise liitfen agiklaymiz..............oooo
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Boliim 3: Ogrenci Farkhhklarim Goz Oniine Alan Ogrenme ve Degerlendirme

Yontemlerine iliskin Ogretmen Deneyimleri

Ogrenci farkliliklarini goz oniine alan 6gretim yontemleri hakkinda yeterli bir bilgiye
sahip olmasaniz da, bu yontemlere 6zgii 68retim ve degerlendirme stratejilerini
giinliik derslerinizde kullaniyor olabilirsiniz. Asagidaki 6gretim ve degerlendirme

stratejilerini fen ve teknoloji derslerinizde ne siklikta kullandiginizi belirtiniz.

5= Cok sik ( her derste ya da haftada bircok kez)
4= Bazen (Ayda birka¢ kez)

3= Nadiren (Ayda bir kez ya da daha az)

2= Haberdarim fakat daha uygulamadim

1= Bilmedigim bir strateji

Bilmedigim bir strateji

Haberdarim fakat daha

uygulamadim

Nadiren (Ayda bir kez

ya da daha az)

Bazen (Ayda birkag

<
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Q
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Q
<
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—
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5 ©
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da haftada bircok kez)

. Fen ve Teknoloji derslerinde dgrenci

farkliliklarin1 goz oniine alarak derslerimi islerim.

. Ogrencilerime rehberlik yaparak 6grenmelerini
kolaylastiririm.

. Ogrencilerime bireysel olarak yapacaklar
etkinlikler vererek onlarda bagimsiz calisma
aligkanligmm gelistiririm.

. Fen ve Teknoloji dersimde kii¢iik grup
tartismalar1 diizenlerim.

. Fen ve Teknoloji derslerimde gerektiginde
okul gezilerine (miize, kiitiiphane, alan gezisi
vb.) yer veririm.

. Ogrencilerimi kiitiiphanede arastirma yapmalari
icin yonlendiririm.

. Ogrencilerimin islenen konu ile ilgili 6n
bilgi ve inang¢larini ac¢iga ¢ikaririm.

. Ogrencilerime 6grendikleri yeni kavramlar
farkli durumlarda kullanmalari i¢in firsat
veririm.

. Ogrenme merkezleri olusturarak dersimi islerim.
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10. Ogrencilerimi ileri siiriilen alternatif
diisiinceler iizerinde diisiinmeleri i¢in tesvik
ederim.

11. Fen ve teknoloji derslerinde laboratuarda
gruplar olusturarak 6grenme ortamini
diizenlerim.

12. Ogrencilerimi fen konularinda yazilar
yazmaya tesvik ederek onlarin fen
giinliikleri tutmasini saglarim.

13. Ogrencilerimi fen konularinda poster
hazirlamalar1 i¢in tesvik ederim.

14. Fen derslerinde 6grencilerime konu ile ilgili
kavram haritalar1 hazirlamalarini saglarim

15. Ogrencilerime konuyu okurum ya da
anlatirim.

16. Ogrencilerime kendi kisisel isteklerini
belirlemede firsat tanirim.

17. Ogrencilerimi bilimsel diisiinmeleri icin
tesvik ederim.

18. Ogrencilerimi grupla beyin firtiasi
yapmalari i¢in tegvik ederim.

19.0grencilerime nesneleri degistirmeleri ya da
elleriyle bir seyler iiretebilmeleri i¢in firsat
tanirim.

20. Ogrencilerime simf icerisinde konularla
ilgili grup projeleri yapip sunmalarina
imkan tanirim.

21. Ogrencilerime arastirma yapmalari icin
yeterli zamani tanirim.

22. Ogrencilerimi kavramlar1 mantik
cercevesinde diizenlemeleri ve organize
edebilmeleri icin tesvik ederim.

23. Ogrencilerime tartisilan ya da 6gretilen
konuyu gorsel olarak ifade etmelerine firsat
tanirim.

24. Ogrencilerime duyular ile hissedebilecekleri

materyaller ve deneyimler saglarim.

25. Ogrencilerime diisiincelerini miizik
yardimiyla ifade etmelerine firsat tanirim.

26. Ogrencilerim nesneleri, olaylar1 ve yasayan
organizmalari onlarin belirli 6zelliklerine
dayanarak siniflandirabilirler.
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27. Ogrencilerimi sinifta 6grendikleri ile giinliik
hayatlarinda yasadiklar1 arasinda iliski
kurabilmeleri i¢in tegvik ederim.

28. Ogrencilerimi sinifta birbirlerine yardimei
olmalari i¢in tesvik ederim.

29. Ogrencilerime doga olaylari ile ilgili olarak
caligsmalari icin firsat tanirim.

30. Ogrencilerimi sozel becerilerini iletisim
kurmada, problem ¢6zmede ve diisiincelerini
ifade etmede kullanabilmeleri i¢in tegvik
ederim.

31. Ogretim- 6grenim siirecinde gerektiginde
matematiksel problem ¢ozmeyi kullanirim.

32. Sinifta harita, poster, sema gibi gorsel
materyalleri kullanirim.

33. Sinif ici iletisimlerinde dgrencilerimi viicut
dillerini kullanabilmeleri icin tesvik ederim

34. Smif ici 6gretimimde ritmi, sarkilart ve
miizigi kullanirim.

35. Ogrencilerim smnif igerisinde okuma
faaliyetlerinde bulunmalari i¢in firsat tanirim.

36. Ogrencilerime simif icerisinde ne
hissettiklerini soyleyebilmeleri icin firsattanirim.

37. Ogrencilerime bilimsel deneyler yapabilmeleri
icin firsat tanirim.

38. Ogrencilerime sinif icerisinde video, film ya da
asetat gosteririm.

39. Ogrencilerime birbirleri ile paylasimda
bulunmalari i¢in firsat tanirim.

40. Ogrencilerim 6grenme siirecinde drama, dans ve
fiziksel aktivitelerini kullanmalart i¢in firsat
tanirim.

41. Ogrencilerime farkl bitkiler ve hayvanlarla ilgili
calisabilmeleri icin firsat tanirim.

Ogrencilerimin basarilarini degerlendirirken

42. Onlara ait yazili materyallerin 6rneklerini
(diiz yazi, kisa cevap gibi) degerlendirmeme
katarim.

43. Hazirladiklar1 yansitict yazimlarini (6z
degerlendirme ve giinliik tutma gibi) kullanirim.

44. Onlara ait akil yiiriitme ve problem ¢6zme
becerileri 6rneklerini kullanirim.
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45. Yaptiklar cizim, resim ya da her tiirlii sanatsal
calismalarini kullanirim.

46. Drama etkinliklerini kullanirim.

47. Hazirladiklar1 grup raporlarini kullanirim.

48. Elleriyle gelistirdikleri bir iiriinii sergilemelerini
(model gibi) degerlendirmeme katarim.

49. Onlarin gelistirdigi sark: ya da ritm sozlerini
kullanirim.

50. Calismalarindaki doga gozlemlerinin
sentezini kullanirim.

51. Onlarin iletisim kurmadaki becerilerini dikkate
alirim.

52. Kendi degerlendirmelerinin doniitlerini
kullanirim.

53. Arkadaglarinin degerlendirmelerinin doniitlerini
kullanirim.

54. Kendi hazirladiklar1 bulmaca, kavram haritasi
gibi Ornekleri degerlendirmeme katarim.

55. Kendi ¢alismalarinin gorsel sunumlarini
kullanirim.

56. Onlarla yapilan goriismelerde saglanan doniitleri
kullanirim.

57. Rol oynama ya da diger fiziksel ifadeleri
kullanirim.

58. Onlarin miiziksel performanslarini ya da
bestelerini kullanirim.

59. Cevre ile ilgili yaptiklar1 deneyleri ya da
projelerini kullanirim.

60. Hazirladiklari iirtin dosyalarimi (portfolyo)
dikkate alirim.
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Bolim 4: Smmf Ogretmenlerinin Ogrenci farkhhklarm Goz Oniine alan
Ogrenme ve Degerlendirme Yaklasimlarimin Kullanimina Iligkin Ihtiya¢ Analizi

Bu anketin amaci fen ve teknoloji derslerinde sinif 6gretmenlerinin Ogrencilerini
tanimasi ve bu farkindaliktan 6gretme-6grenme siirecini planlamada, uygulamada ve
degerlendirmede en iist diizeyde yararlanabilmesi icin ihtiyaglarini belirlemektir.
Asagida verilen ifadeleri su anki mevcut durumunuzu diisiinerek soldaki kutucugu ve
olmasini istediginiz durumu diisiinerek sagdaki kutucugu isaretleyiniz.

MEVCUT ISTENEN
DURUM DURUM
504 (3211 504131211
= g - g
IR EIE: MR IR
= Zé‘ e Zé‘

1. Ogrenci farkliliklarini goz 6niinde
bulunduran yeni 6gretim yaklagimlari ile
ilgili yeterli bilgiye sahibim.

2. Ders planlarimi 6grenciyi merkeze alarak
hazirlarim.

3. Ogrencilerin gelisim diizeylerini ve bireysel
farkliliklarini belirlemek i¢in cesitli
teknikler (gozlem, karsilikli goriisme,
Olcek, bireysel ve grup projeleri vb.)
kullanirim.

4. Uygulamalarimda 6grencilerimin gelisim
diizeylerini ve ilgi alanlarini dikkate alirim.

5. Ogrencilere onlarin gelisim diizeyi, 6grenme
bicimi, ilgi ve gereksinimlerine uygun 6dev
ve sorumluluklar veririm.

6. Ogrenciye ait bilgileri sinif ici ve dist
calismalan ¢esitlendirmekte kullanirim.

7. Ogrenciye ait bilgileri 6grenme-dgretme
siirecini planlama, uygulama ve
degerlendirmede kullanirim.

8. Ogretme-ogrenme siirecinde dgrencinin ilgi
ve ihtiyaglar1 dogrultusunda degisiklikler
yaparim.

9. Bilgi ve iletisim teknolojilerini kullanarak,
farkli deneyimlere, 6zelliklere ve
yeteneklere sahip 6grencilere uygun 6grenme
ortamlar1 hazirlarim.
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10.Ogrencinin farkli ihtiyaclarim dikkate alarak
ogrenci merkezli stratejileri destekleyen
teknolojiler kullanirim.

11.0grencilerin farkli 6n yasantilarim1 6grenme
ortamlarini diizenlerken dikkate alirim.

12. Ogrenme ortamlarini etkinlik tiiriine gore
(bireysel, igbirlikli vb.) diizenlerim.

13. Fen ve teknoloji dersi ile ilgili materyal
kullanmada yeterli donanima sahibim.

14. Derslerimde kullanmak iizere kolay bulunur
ve ucuz materyallere ulagabilirim.

15. Materyalleri hazirlarken ve secerken
bireysel farkliliklar1 dikkate alirim.

16. Farkli ihtiyaclan dikkate alarak 6grenme
etkinlikleri diizenlerim.

17. Ogrencilerimin 6grenme stilleri ve zekalart
ile ilgili bilgi toplarim.

18. Ogrencinin ilgi ve ihtiyaclar1 dogrultusunda
degerlendirme yontemlerini ¢esitlendiririm.

19. Olgme ve degerlendirme yaklasimlarii
cesitlendirirken bireysel farkliliklar dikkate
alirm.

20. Cok yonlii degerlendirme icin alternatif
Olcme araglarini belirlerim (portfolyo,
kavram haritalari, gezi, gbzlem, goriisme vb.)

21. Olgme sonuglarina gore hedefleri, 6grenme
ortamin1 ve dlgme araglarini yeniden gozden
geciririm ve kayitlar tutarim.

22. Biitiin bunlar1 (1-21 arasi siklari)
uygulayabilirim ¢iinkii bu sistem okul
yonetimi tarafindan benimsenmistir.

23. Biitiin bunlar1 (1-21 arasi siklar1)
uygulayabilirim ¢iinkii bu sistem diger
ogretmenler tarafindan da uygulanmaktadir.
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24. Yeni yaklagimlar1 uygulamaya calisirken
veliler tarafindan destekleniyorum.

25. Siifim ¢ok kalabalik oldugu halde 6gretim-
0grenim siirecimde bireysel farkliliklar goz
Oniine alan yontemleri kullanirim.

26. Bireysel farkliliklar1 gbz oniine alan
yontemleri kullandigimda da 6gretim
programini yetistirebiliyorum.

27. Bireysel farkliliklar1 g6z oniine alarak
dersimi isledigimde Ogrencilerimi disiplin
etmekte sorun ¢ikmiyor.

Eklemek istediklerinizi liitfen belirtiniz

Arastirmamiza sagladiginiz katki i¢in tesekkiir ederiz.
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APPENDIX B

INTERVIEW PROTOCOL

Interview Protocol

Research Data Collection Interview Possible Data
Questions Questions Interview Analysis
Prompts
How do you Teaching Transcribing
teach in your methods, the data,
science and assessment identifying
technology class? | methods meaningful
(Question 3) data units,
coding the
data,
generating
Which teaching Tape record or themes and
and assessment riting down . categories
. writng cow What kind of £OTIES,
strategies do interviews based on L organization
R activities do you
classroom teachers | the teachers . of
. L . use in your .
use in science and | permission; take field . categories
. science and
technology notes and writing under
technology class?
classes? (sub- memos (Question 4) research
problem 1) Multiple questions
assessment
methods,
. details about
What kind of crar’s abot
the use of
assessment .
portfolios,

methods do you
use for assessing
your students?
(Question 5)

How do you learn
your students’
background
knowledge before
you start a new
topic?

(Question 6)

projects, open
ended
questions,
individualized
assessment
(If any of
them stated
by the
teacher)
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What are teachers’
perceptions related to
new science and
technology program
in Turkey in terms of
teaching and
assessment methods?
(sub-problem 4)

Tape record or
writing down
interviews based
on the teachers’
permission; take
field notes and
writing memos

The new science and
technology
curriculum have
started to be applied
in 2005-2006
education year.
Could you briefly
explain you opinions

Teaching
methods,
assessment
methods,
individual
differences,
application of
the

about the new curriculum,
curriculum? positive and
(Question 2) negative
features
Tape record or What is your opinion | Intrapersonal
What are teachers’ writing down about individual and
perceptions related to | interviews based differences? interpersonal
individual on the teachers’ (Question 7) features,
differences? permission; take background,
(sub-problem 5) field notes and family life
writing memos In what respects do
you think that your
students are
different? Learning
styles, skills,
multiple
Do you think that intelligences

you know your
students? In what
ways do you think
you know your
students?
(Question 8)

Do you know your
students’ personality
features?

Do you gather
information about
your students to
know them?
(Question 9)

263




What are teachers’
practices related to
teaching and
assessment methods
based on individual
differences within the
classroom in science
and technology
classes? Do they use
teaching and
assessment strategies
focusing on
individual differences
like learning styles or
multiple
intelligences?
(sub-problem 2)

Dou you teach according
to the students who learn
differently? How?
(Question 10)

Do you think that all of
your students learn in
same way? What do you
do to solve this issue?

Do you use teaching and
assessment methods
appropriate for your
students’ development
level and learning styles?

Do you take individual
differences into account
while you are assessing
your students?
(Question 11)

What do you think that
‘How individual
differences affect your
students’ learning?’
(Question 12)

What do you think that
‘What is the importance
of knowing students in
teaching and learning
process?’
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What are the needs of
classroom teachers to
apply the teaching nd
assessment methods
based on individual
differences in science
and technology
classes?
(sub-problem 6)

Tape record or
writing down
interviews based
on the teachers’
permission; take
field notes and
writing memos

When you consider
individual differences in
your teaching process, do
you have any difficulties?
in terms of

-knowledge, experience,
and application;
-principals;

-parents;

-materials and resources;

-students
(Question 17)

In-service
education
programs, lack
of materials,
time,
classroom
management,
discipline,
class size,
school etc.
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APPENDIX C

FIRST DRAFT OF THE INTERVIEW SCHEDULE

GORUSME FORMU iLK HALI

[Ikogretim okullarinda gorevli fen ve teknoloji dgretmenlerinin grencilerini tanimasi ve
bu farkindalig1 6gretme-6grenme siirecini planlamada, uygulamada ve degerlendirmede

en iist diizeyde yararlanabilmesi i¢in ihtiyaclari nelerdir?

Merhaba, adim Pmar Ozdemir. Hacettepe Universitesinde Arastirma
Gorevlisi olarak calismaktayim. Aym zamanda Orta Dogu Teknik Universitesinde
doktora yapiyorum. Yaptigim tez calismasi i¢in fen ve teknoloji dersinin islenisine
iliskin goriislerinizi ve uygulamalarinizi 6grenmek istiyorum.

Goriisme siirecinde sOyleyeceklerinizin tiimii gizli tutulacak ve sadece bu
arastirma icin kullanilacaktir. Arastirma sonuglarinda adiniz gecmeyecektir.

Sorularima baglamadan 6nce soylediklerime iliskin soylemek istedikleriniz
ya da sormak istedikleriniz varsa sizi dinliyorum.

Goriisme Sorulari
OZGECMIiS/DEMOGRAFIK SORULAR

1. Ogretmenlik yasantiniz1 kisaca 6zetleyebilir misiniz? Ogretmenlik egitiminizde

Ogretim yontem ve metotlariyla ilgili ka¢ tane ders aldiniz?

Kag yildir 6gretmenlik yapiyorsunuz?
Mezun oldugunuz okul?
Okuttugunuz sinif diizeyi?

Universitede ogretim ve degerlendirme yontemleri ile ilgili ka¢ ders aldiniz?
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OGRETIM YONTEM VE TEKNIiKLERIi

2. Yeni programlar 2005-2006 yilindan itibaren ilkogretim birinci kademede
uygulanmaya baslandi. Yeni programlara iligkin goriisiiniizii birka¢ ctimleyle aciklar
misiniz?

Problem ciimlesi 1. Which teaching strategies do classroom teachers use in science
and technology classes? Do they use teaching strategies focusing on individual
differences like learning styles or multiple intelligences?

(Fen ve Teknoloji derslerinde simif Ogretmenleri hangi Ogretim stratejilerini
kullanmaktadirlar? Ogrenme stilleri ve coklu zeka gibi dgrenci farklilaklarimi goz
Oniine alan 6gretim stratejilerini kullaniyorlar mi?)

3. Derslerinizin islenisi sirasinda hangi 6gretim kuram ya da yaklagimlari temel
aliyorsunuz? Yapisalcilik ya da coklu zeka kurami gibi 6grenme yaklasimlarini
derslerinizde uyguluyor musunuz?

4. Derslerinizin iglenisi sirasinda hangi 6gretim yontem ve tekniklerini
kullaniyorsunuz?

Sondalar: Bulug yoluyla 6grenme, beyin firtinasi teknigi, kavram haritalari,

tartisma teknigi, problem ¢6zme becerileri, proje calismalari, isbirlikli 6grenme,

deney ve gozlem yapma, egitsel oyunlar teknigi, bilgisayar destekli 6gretim, soru

cevap teknigi, drama teknigi, 6rnek olay teknigi vs.

Problem ciimlesi 2. What are teachers’ practices related to teaching methods based
on individual differences within the classroom in terms of teaching strategies and
assessment techniques in science and technology classes?

(Fen ve teknoloji derslerinde sinif 6gretmenlerinin simif i¢inde 6grenci farkliliklarini
goz Oniine alan Ogretim yontemlerine dayali 6gretim stratejileri ve degerlendirme

yaklasimlarina iligkin olarak deneyimleri nelerdir?)
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5. Ogrencilerinizin konu ile ilgili var olan bilgilerini nasil 6greniyorsunuz?

6. Ogrencilerinizin 6grenme bicimleri veya zeka alanlar ile ilgili bilgi topluyor
musunuz? Nasil?

Alternatif: Ogrencilerinizin hangi yolla 6grendikleri, hangi alanlarda yetenekli

oldugu hakkinda bilginiz var m1?

7. Ogrencilerinizin kisilik 6zeliklerini biliyor musunuz?

Sondalar: ice doniik disa doniik olmalari, ge¢mis yasantilari, aile hayatlar

8. Ogrencilerinizin nasil 6grendikleri hakkinda bilgi topluyor musunuz? Nasil?

9. Smfimizdaki farkli sekillerde Ogrenen Ogrencilere gore dersinizi
yonlendiriyor musunuz? Nasil?

10. Bireysel farkliliklar1 g6z Oniine alan 6gretim ve degerlendirme yaklasimlarini
siif i¢inde daha once kullandiniz mi1?

11. Ogrencilerinizi degerlendirirken bireysel farkliliklar1 goz oniine aliyor

musunuz? Nasil?

Problem ciimlesi 5. What are the needs of classroom teachers to apply the teaching

methods based on individual differences in science and technology classes?

(Smf 6gretmenlerinin Ogrenci farkliliklarin1 g6z Oniine alan 68retim yontemlerini

kullanimlarina iliskin ihtiyaclar1 nelerdir?)

12. Fen ve teknoloji egitimindeki yeni 6gretim ve degerlendirme yaklagimlari ile

ilgili ne diisiiniiyorsunuz?
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13. Bireysel farkliliklar1 g6z Oniine alarak Ogretim siirecinizi planlamak,

uygulamak ve degerlendirmek icin yeterli bilgiye ve deneyime sahip oldugunuzu

diisliniiyor musunuz?

14. Ogrencileriniz arasindaki bireysel farkliliklarm onlarin 6grenmelerini ne
sekilde etkileyecegini diistiniiyorsunuz?

15. Ogrencilerinizi tamyor musunuz? Hangi yonlerden onlar1 tanidigmizi
diistiniiyorsunuz?

16. Ogrencileri tanimanin 6gretim Ogrenme siirecindeki yeri ile ilgili ne
diistiniiyorsunuz?

17. Ogretim siirecinizde bireysel farkliliklar1 goz Oniine alirken en cok sikinti

cektiginiz konular nelerdir?

18. Ogrenme stilleri kuramlarindan herhangi birini derslerinizde kullandiniz mi1?
Kag kez kullandiniz?
Kullanmadiysaniz neden?

Kullandiysaniz, hangi derslerde ve hangi siklikta kullandiniz?

19. Coklu zeka kuramini derslerinizde kullandiniz m1? Kag kez kullandiniz?
Kullanmadiysaniz neden?

Kullandiysaniz, hangi derslerde ve hangi siklikta kullandiniz?

20. Beyin temelli 0grenme kuramini derslerinizde kullandimiz m1? Kag kez
kullandiniz?
Kullanmadiysaniz neden?

Kullandiysaniz, hangi derslerde ve hangi siklikta kullandiniz?
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APPENDIX D

FINAL FORM OF THE INTERVIEW SCHEDULE

GORUSME FORMU

[lkogretim okullarinda gorevli smmf ogretmenlerinin fen ve teknoloji
derslerinde 6grencilerini tanimasi ve bu farkindaligi 6gretme-6grenme siirecini
planlamada, uygulamada ve degerlendirmede en iist diizeyde yararlanabilmesi

icin ihtiyag¢lar1 nelerdir?

Merhaba, adim Pinar Ozdemir. Hacettepe Universitesinde arastirma gorevlisi
olarak calismaktayim. Aym zamanda Orta Dogu Teknik Universitesinde doktora
yapryorum. Yaptigim tez calismast i¢in fen ve teknoloji dersinin islenisine iliskin
goriislerinizi ve uygulamalarinizi 6grenmek istiyorum. Ayrica 4. ve 5. siiflarda
uygulanmaya baslayan yeni fen ve teknoloji 6gretim programinda yer alan ogretim
ve degerlendirme yaklasimlari ile iligkili olarak goriislerinizi almak istiyorum.

Goriisme siirecinde soyleyeceklerinizin tiimii gizli tutulacaktir ve sadece bu
arastirma icin kullanilacaktir. Arastirma sonuglarinda adiniz gecmeyecektir.

Konusmalarimizin kaydedilmesi konusunda ne diisiiniiyorsunuz?

Sorularima baslamadan 6nce soylediklerime iligskin soylemek istedikleriniz
ya da sormak istedikleriniz varsa sizi dinliyorum.

Bu goriismenin yaklasik 1 saat siirecegini tahmin ediyorum. Izin verirseniz

sorularimi sormaya baslamak istiyorum.
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Goriisme Sorulari

OZGECMIiS/DEMOGRAFIK SORULAR

1: Ogretmenlik yasantimz Kisaca 6zetleyebilir misiniz?

Sondalar: Hangi boliimden kag¢ yilinda mezun oldunuz?, Kag yildir 6gretmenlik
yapiyorsunuz?, Mezun oldugunuz okul?, Okuttugunuz sinif diizeyi?

Could you briefly summarize your experience in teaching?

Probes: program graduated, years of experience, grade level that you teach

OGRETIM YONTEM VE TEKNIiKLERIi

Problem Ciimlesi 4 Ogretmenlerin dgretim ve degerlendirme yontemleriyle ilgili
olarak yeni fen ve teknoloji 6gretim programu ile ilgili goriisleri nelerdir?
What are teachers’ perceptions related to new science and technology program in

Turkey in terms of teaching and assessment methods?

2: Yeni fen ve teknoloji programi 2005-2006 yilindan itibaren ilkogretim birinci
kademede uygulanmaya baslandi. Yeni programlara iliskin goriisiiniizii kisaca
ozetleyebilir misiniz?

Sondalar: Olumlu yonler, olumsuz yonler, eksiklikler, 6gretim ve degerlendirme
yontemleri

Probes: Positive and negative features, deficiencies, teaching and assessment
methods.

The new science and technology curriculum have started to be applied in 2005-2006
education year. Could you briefly explain you opinions about the new curriculum?
Problem ciimlesi 1 Fen ve Teknoloji derslerinde sinif 6gretmenleri hangi 6gretim ve
degerlendirme stratejilerini kullanmaktadirlar?

Which teaching and assessment strategies do classroom teachers use in science and

technology classes?
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3: Fen ve Teknoloji derslerinizi nasil isliyorsunuz?

How do you teach in your science and technology class?

4: Fen ve Teknoloji derslerinizde ne tiir etkinlikler kullaniyorsunuz?

What kind of activities do you use in your science and technology class?

5: Ogrencilerinizi degerlendirirken hangi degerlendirme yontemlerini
kullamyorsunuz?

What kind of assessment methods do you use for assessing your students?
Sondalar: Baslangi¢, doniit verme, tanilama

Probes: Beginning, feedback, diagnosis

6. Konuya baslamadan once égrencilerinizin konu ile ilgili var olan bilgilerini
nasil 6greniyorsunuz?

How do you learn your students’ background knowledge before you start a new
topic?

BIiREYSEL FARKLILIKLAR

Problem ciimlesi 5 Ogretmenlerin bireysel farklhiliklarla ilgili olarak goriisleri
nelerdir?

What are teachers’ perceptions related to individual differences?

7: Bireysel farkliliklar deyince akliniza ne geliyor?

What is your opinion about individual differences?

Alternatif soru: Ogrencilerinizin hangi yonlerden birbirinden farkli oldugunu
diistiniiyorsunuz?

In what respects do you think that your students are different?

8: Ogrencilerinizi tamdigimz diisiiniiyor musunuz? Hangi yonlerden onlar1
tamdigimz diisiiniiyorsunuz?

Do you think that you know your students? In what ways do you think you know
your students?

Alternatif soru: Ogrencilerinizin kisilik 6zeliklerini biliyor musunuz?

Do you know your students’ personality features?

Sondalar: ice doniik disa doniik olmalari, ge¢mis yasantilari, aile hayatlari

Prompts: intrapersonal and interpersonal features, background, family life
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9: Ogrencilerinizi tammaya yonelik onlarla ile ilgili bilgi topluyor musunuz?
Nasil?

Do you gather information about your students to know them?

Problem ciimlesi 2 Fen ve teknoloji derslerinde sinif 6gretmenlerinin sinif icinde
ogrenci farkliliklarini goz 6niine alan 6gretim yontemlerine dayali 6gretim stratejileri
ve degerlendirme yaklasimlarina iligkin olarak deneyimleri nelerdir?

What are teachers’ practices related to teaching and assessment methods based on
individual differences within the classroom in science and technology classes? Do
they use teaching and assessment strategies focusing on individual differences like

learning styles or multiple intelligences?

10: Simfimzdaki farklhh sekillerde Ogrenen ogrencilere gore dersinizi
yonlendiriyor musunuz? Nasil?

Dou you teach according to the students who learn differently? How?

Alternatif soru 1: Sizce biitiin 6grenciler aym1 sekilde 6greniyor mu? Bu sorunu
¢Ozmek i¢in neler yapiyorsunuz?

Do you think that all of your students learn in same way? What do you do to solve
this issue?

Alternatif soru 2: Ogrencilerinizin gelisim diizeylerine ve 6grenme bigimlerine
uygun 6gretim yontemi kullaniyor musunuz? Nasil?

Do you use teaching and assessment methods appropriate for your students’
development level and learning styles?

11: Ogrencilerinizi degerlendirirken bireysel farklihklar1 goz oniine ahyor
musunuz? Nasil?

Do you take individual differences into account while you are assessing your

students?
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12: Ogrencileriniz arasindaki bireysel farkhiliklarim onlarin 6grenmelerini ne
sekilde etkileyecegini diisiiniiyorsunuz?

What do you think that ‘How individual differences affect your students’ learning?’
Alternatif soru: Ogrencileri tanimanin 6gretim 6grenme siirecindeki yeri ile ilgili ne
diistiniiyorsunuz?

What do you think that “What is the importance of knowing students in teaching and

learning process?’

Problem ciimlesi 6 What are the needs of classroom teachers to apply the teaching
and assessment methods based on individual differences in science and technology
classes?

(Smaf 6gretmenlerinin 6grenci farkliliklarini g6z oniine alan 6gretim yontemlerini

kullanimlarina iliskin ihtiyaclar1 nelerdir?)

13: Ogretim siirecinizde bireysel farklihklar1 goz o6niine alirken,
When you consider individual differences in your teaching process, do you have any
difficulties? (in terms of knowledge, experience, application; principals; parents;
materials and sources; and students)
a. bilgi, deneyim ve uygulama bazinda yasadiginiz sikintilar var mi1? Aciklar
misiniz?
b. yonetimle ilgili yasadiginiz sikintilar var mi1? Agiklar misiniz?
c. velilerle ilgili yasadiginiz sikintilar var m1? Aciklar misiniz?
d. okulunuzda bulunan kaynaklar ve olanaklar ile ilgili yasadiginiz sikintilar
var m1? Agiklar misimiz?

e. Ogrencilerinizle ilgili yasadiginiz sikintilar var mi1?Aciklar misiniz?

Onemli oldugunu diisiindiigiiniiz fakat burada s6zii edilmeyen unsurlar var m? Eger
varsa bu noktalar bizim i¢in yararh olacaktir. Bu goriisme derslerin nasil bireysel
farkliliklar1 goz Oniine alinarak islenebileceg8i konusunda aragtirmamiz i¢in ¢ok

yararli oldu. Arastirmamiza sagladiginiz katki i¢in tesekkiir ediyoruz.
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OBSERVATION PROTOCOL

APPENDIX E

Observation Protocol

Research Data Collection Questions to guide Actions and Data
Questions observation activities from | Analysis
which to draw
inferences
Which teaching Videotape recorder | What types of Learning Transcribing
and assessment with a camera to instructional strategies environment, the videotape
strategies do capture teaching are in use? make of the class,

classroom teachers

and assessment

connection to

cross check

use in science and | methods used in the prior lessons, with the field
technology class, field notes, student and notes,
classes? (sub- memos, listing all teacher identifying
problem 1) traditional and non centered, meaningful
traditional teaching data units,
and assessment coding the
strategies data,
generating
What types of assessment | Multiple themes and
strategies are in use? assessment categories,
methods, the organization
use of of categories
portfolios, under
projects, open | research
ended questions
questions,
individualized
assessment
Is the teacher relying Homeworks,
solely on textbooks? additional
resources
Strategies to assess
students’ prior knowledge | Grouping
students,
Are individual learning styles,
differences taking into multiple
account? intelligences
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APPENDIX F

OBSERVATION SCHEDULE

GOZLEM FORMU

Amag: Bu gozlemin amaci sinif 6gretmenlerinin fen ve teknoloji derslerinde hangi
ogretim ve degerlendirme yontemlerini kullandiklarim gozlemlemek ve 6grenci
farkiliklarin1 goz Oniine alan 6gretim ve degerlendirme yontemlerini ne derece
kullandiklarini belirlemektir.

Arastirma Sorulari

1. Fen ve Teknoloji derslerinde sinif 6gretmenleri hangi 6gretim ve degerlendirme
stratejilerini kullanmaktadirlar?

(Which teaching and assessment strategies do classroom teachers use in science and
technology classes?

Veri Toplama

[Ikogretim 4. ve 5. sinif diizeyinde iki farkli okuldan segilmis birer smifta fen ve
teknoloji derslerinde 6grenci farkliliklarin1 g6z 6niine alan 6gretim ve degerlendirme
yontemlerinin sinif 6gretmenleri tarafindan kullanimina iligkin her bir sinifta 12 ders
saati gozlem yapilacaktir. Asagida belirtilen boyutlara iliskin alinacak notlar
yaninda, sinif ortami kamera ile videoya cekilecektir.

1. Simf 6gretmeninin kullandig1 6gretim stratejileri

2. Ogrenci farkliliklarmi g6z 6niine alan 6gretim ve degerlendirme
yontemlerinin kullanim derecesi

3. Ogretmen ve 6grenci aktiviteleri

276



Gozlem notlariin analizinde kullanilacak kodlama listesi

Gozlem sirasinda dikkat edilmesi gereken boyutlart iceren bu kodlar elde edilen
verilere gore her gozlem sonrasinda yeniden diizenlenmektedir.

Sinif 6gretmenin kullandig1 6gretim yontemi ve stratejiler (6rnekler)

Yapisalcilik

Bulus yoluyla 6grenme
Kavram haritalari
Tartisma teknigi

Proje calismalari
Isbirlikli 6grenme
Deney ve gozlem yapma

Coklu zeka kurami
Beyin firtinasi teknigi
Problem ¢6zme becerileri
Egitsel oyunlar teknigi
Bilgisayar destekli 6gretim
Drama teknigi
Ornek olay teknigi

Davranig¢ yaklagim
Soru cevap teknigi
Diiz anlatim

Ogrenci farkiliklarini1 g6z oniine alma
Ogrenci farkliliklar

Ogrenme stilleri

Cinsiyet

Coklu zeka

Duygusal zeka

Ogrenme stilleri envanteri uygulama
Degerlendirme yontemi

Oz degerlendirme

Akran degerlendirme

Ogrenci iiriin dosyas1 (portfolyo)

Rubrik

Gozlem formu
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APPENDIX G

CLASSROOM OBSERVATION NOTE TAKING FORM

Setting: Classroom 1

Classroom 2

Teacher Blackboard
Desk

~TOOoU

Blackboard
Teacher

Desk

- NoNolv]

Observer: Pmar Ozdemir
Teacher observed: X

Observer involvement: Katilimci
Date/Time: 1-31 May1s 2006

Descriptive Notes

(Detailed chronological notes
about the research question)

Reflective Notes

(Concurrent notes about the
observer’ thoughts, personal
experiences)
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APPENDIX H

OBSERVATION CONSENT FORM

Smif i¢i Gozlem izin Yazisi

Sayin Ogretmen,

Milli Egitim Bakanligi’ndan izinli olarak yapilacak bu gozlemin amaci 4. ve
5. sinif 6gretmenlerinin fen ve teknoloji derslerinde hangi 6gretim ve degerlendirme
yontemlerini kullandiklarini gozlemlemek ve ogrenci farkiliklarini goz Oniine alan
ogretim ve degerlendirme yontemlerini ne derece kullandiklarimi belirlemektir. Bu
gozlem calismast arastirmacinin  katilime1r  olarak derslerinize devamu ile
gerceklesecektir. Arastirmaci bir ay siire ile fen ve teknoloji derslerinizi
gozlemleyerek not tutacak, ayrica sinif ortamini ve dersin islenisini kamera kullanimi
ile kaydedecektir. Go6zlem sonucunda olusturulacak raporda okulunuzun ya da
sinifimizin adi gegmeyecek, ¢ekilen goriintiiler arastirma disinda bagka hicbir yerde
kullanilmayacaktir. Ayrica arastirmacinin katilimci olarak dersinize katilmasi
Ogretim programinizda herhangi bir aksaklifa neden olmayacaktir. 2005-2006
ogretim yili Mayis ayinda baslayacak bu calisma icin Ogrenci velilerini de
bilgilendirmenizi, sizin ve velilerin verdigi karara gore de goniillii olarak bu
calismay1 sizin derslerinizde yiiriitiip yliriitemeyecegime iliskin olarak beni

bilgilendirmenizi rica ediyorum. TesekKkiirler.

Pmar Ozdemir

Ortadogu Teknik Universitesi Doktora dgrencisi
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APPENDIX I

LETTER FOR GETTING PERMISSION FROM MEB

22.03.2006
Orta Dogu Teknik Universitesi

Orta Ogretim Fen ve Matematik Alanlar1 Egitimi Boliimii ne

Hacettepe Universitesi Egitim Fakiiltesi Ilkogretim Boliimii, Ilkogretim Fen
Bilgisi Egitimi Anabilim Dali’nda arastirma gorevlisi olarak ¢alismaktayim. Orta Dogu
Teknik Universitesinde Orta Ogretim Fen ve Matematik Alam béliimiinde doktora
egitimimi siirdiirmekteyim. Doktora tezimin konusu oOgretmenlerimizin, 6grencilerin
bireysel farkliliklarin1 géz Oniine alan giiniimiiz ¢cagdas yaklasim ve stratejileri ile ilgili
olarak goriislerini belirlemektir. Bunun yami sira bu yeni yaklasimlari uygulamalarina
yansitip yansitmadiklari ya da yansitabilmek i¢in nelere ihtiyaglart oldugunu
saptamaktir. Bu amaca yonelik olarak doktora tezim ile ilgili ilimiz X ve Y lkogretim
Okullarinin 4. ve 5. siiflarinda Fen ve Teknoloji Bilgisi Derslerinde nitel bir aragtirma
(anket, goriisme ve gozlem) icin gerekli izni almak istiyorum (Her iki okuldan secilen
birer sinifta 4 hafta boyunca Fen ve teknoloji derslerinin kameraya cekilmesi ve katilimh
gozlemci olarak sinif ortaminin arastirmaci tarafindan gozlemlenmesi ve ekteki goriisme
sorularinin  simif Ggretmenlerine yiizyiize goriismeler yapilarak sorulmasi). Ayrica
Yenimahalle ve Cankaya ilgesine bagh ilkogretim Okullarinda gorev yapmakta olan 4.
ve 5. kademede gorevli sinif 6gretmenlerine, Fen ve Teknoloji derslerinde &grenci
farkliliklarin1 g6z Oniine alan Ogretim yontemlerinin kullanimina iligkin ekteki anketi
uygulamak istiyorum. Geregini arz ederim.

Ek1-Arastirma Onerisi 6zeti
Ek2- Gozlem i¢in secilen okullarin listesi
Ek3-Veri toplama araci
Saygilarimla,
Ars. Gor. Pmar Ozdemir
Tez Danismani: Prof. Dr. Sibel Giineysu
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EK 1-Arastirma Ozeti

Problem: Ankara ilinde rasgele oOrneklem yoOntemiyle sec¢ilmis olan
ilkogretim okullarinda gorev yapmakta olan Fen Egitimindeki 6grenci farkliliklarim
g0z Oniine alan giiniimiiz cagdas yaklasim ve stratejilerinin kullanimina iligkin olarak
goriisleri ve ihtiyaclari nelerdir?

Amac: Bu calismanin amaci Ankara ilinde gorev yapmakta olan 4. ve 5.
kademede gorevli simif Ogretmenlerinin Ogrencilerin bireysel farkliliklarini goz
Oniine alan giinimiiz cagdas yaklasim ve stratejileri ile ilgili olarak goriislerini
belirlemektir. Bunun yani sira bu yeni yaklagimlari uygulamalarina yansitip
yansitmadiklar1 ya da yansitabilmek icin nelere ihtiyaclari oldugunu saptamaktir.

Onem: ilkogretim; cocugun cevresini anlamaya yonelik bilgi edinmesini
saglama ve bir diisiince sistemi gelistirmesine yardim etme gibi fonksiyonlar igerir.
Cocukta bu ozelliklerin gelismesinde Ogretmenin rolii biiyiiktiir. Bu ac¢idan hizmet
Oncesi Ogretmen egitimi giiniimiizde biyiikk O6nem kazanmistir. Bilgi cagini
yasadigimiz giinlerde, degisen yeni 6gretmen rolii ¢ercevesinde; ogretmenlerin yeni
ogretim yaklasimlarindan haberdar olmalar1 ve bu yaklasim, yontem, teknik ve
stratejileri hangi siklikta ve ne sekilde simif ortamlarinda kullandiklart Onem
tasimaktadir. Ogretmenlerin bu konuda bilgi sahibi olmalar1 ve kendilerini
gelistirmeleri 6grencilerinin bilime olan meraklarini artirmalar1 hususunda 6nemlidir.
Calismadan elde edilen bulgularin 6gretmenlerin Fen ve Teknoloji Egitiminde
ogrenci farkliliklarini goz Oniine alan yeni yaklasimlardan (¢oklu zeka kuramu,
ogrenme stilleri, sol beyin-sag beyin) ne derece haberdar olduklarini, bu yaklagimlar
sinif ortaminda ne sekilde kullandiklarini, fen egitimindeki yeni yaklasimlar
kullanmak icin nelere ihtiyaclar1 olduklarini belirlemede yardimci olarak, gereken
hususlarda neler yapilmas1 gerektigi konusunda egitimcilere yol gostermesi
diistiniilmektedir

Siirhliklar: Bu ¢alisma arastirmaya katilacak olan 6rneklem ile sinirlidir.

Yontem: Bu calismada oOgretmenlerin simif i¢inde kullandiklar1 ogretim

yontemlerine iliskin mevcut durum analizi degerlendirmesi ve konuya iligkin ihtiyag
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analizi yapilacaktir. Bu baglamda calisma agirlikli olarak nitel bir ¢alismadir. Bu
amagla secilen iki okulda Fen ve Teknoloji derslerinde 4 hafta boyunca aragtirmaci
tarafindan simf i¢i gozlemler yapilacaktir. Tez calismasina yonelik — smif ici
gozlemler kamera cekimleri ve katilimli gézlemci olarak sinif ortaminin arastirmaci
tarafindan  gozlemlenmesi ile gerceklestirilecektir. Ayrica sec¢ilmis bazi
ogretmenlerle konuyla ilgili yapilandirilmis goriismeler yapilacaktir. Secilen
siiflarda yapilacak nitel arastirma uygulama caligmalari, ilgili okullarda egitim
diizenini bozmayacak, 6grencilere higbir sekilde zarar vermeyecek ve Ogretim

programinda herhangi bir degisiklik yapilmadan uygulanacaktir.

Calisma Takvimi:

Izlenen Asamalar Tarih

Problemin Tanimi 10.05.2005

Literatiir taramasi 01.06.2005

Anahtar sozciiklerin belirlenmesi 08.06.2005
Veritabanlarinin taranmasi 10.05.2005

Makale, dokiiman ve kitap aragtirmasi 10.05.2005

Okunan makale ve dokiimanlarin 15.06.2005
sonuglarinin 6zetlenmesi

Veri toplama araglarinin belirlenmesi ve 22.06.2005
gelistirilmesi

Aragtirmanin populasyonunun ve 25.07.2005
ornekleminin belirlenmesi

Veri toplama araclarinin giivenirlik ve 20.10.2005

gecerlik ¢alismasinin yapilmasi

Veri toplama araglarindaki gerekli 15.11.2005
diizeltmelerin yapilmasi

Goriisme ve gozlemlerin yapilandirilmast 05.01.2006

Veri toplama arag¢larinin uygulama izninin | 03.04.2005

alinmasi

Goriisme ve gozlemlerin yapilmast 01.05.2006-09.06.2006
Veri toplama arag¢larinin uygulanmasi 01.05.2006-09.06.2006
Verilerin toplanmasi ve analizi 31.05.2006-04.09.2006
Bitis 10.02.2007

282




APPENDIX J

MEB?’ ten izin Yazisi

T.C. .
MILL] EGITIM BAKANLIGI
Egitimi Arastirma ve Gelistirme Dairesi Baskanhg

Sayi  : B.0S.0.EGD.0.33.05.311-5P3 / 14 S &.5,703/2006
Konu : Arasurma [zni

ANKARA VALILIGINE
(i1 Milii Egitim Midiirlagi)

Tlei : 12.04.2006 tarih ve B.08.4.MEM.4.06.00.11.070-1057/3352 sayili yazimz.

Orta Dogu Teknik Universitesi Fen ve Matematik Alanlan Egitimi Ana Bilim Dali
doktora Ggrencisi Pinar OZDEMIR 'in “Fen Bilgisi Ogretmenlerinin Ogrenci Farkliliklanim G&z
Oniine Alan Cagdas Ogretim Yaklagimlarini Kullanmalarina Yénelik fhtivag Analizi” konulu
arastirmada kullanilacak veri toplama araglarinin, Iliniz Ayten Saban Diri ve Necdet Seckindz
ilkogrerim okullarinda gériisme ve gézlem yapma ve ekli listede belirtilen okullarda anket
uygulama izin talebi incelenmistir.

Orta Dogu Teknik Universitesi tarafindan kabul edilen. onavl: bir 8rnegi Bakanligimizda
muhataza edilen (9 sayfa - 95 sorudan olusan) anketin belirtilen okullarda uygulanmasinda bir
sakinca gdrilmemektedir.

Arasurmanm bitiminde sonu¢ raporunun iki Orneginin Bakanlhigimiza génderilmesi
gerekmekrtedi

Bilgilerinizi ve geregini rica ederim.

Curniaali DEIVHRT:\:; :

Bakan a.
Mistegar Yardimeist

EKLER :
ER-!: Arasurma Omegi (1 Ader-9 Savfa)
ER-2: Okul Listesi (1 Adet-1 Savra)

ey,

i
PTRKID . isey,

82ium

CAN!SMA G.M.K. Bulvar: No: 109 Tel :(0312)23036 44
4H 3 07 ;37\ 06370 Maltepe / ANKARA Faks : (0312) 231 62 02
T

e-posta: earged’@ meb.gov.tr
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. TC.
- ANKARA VALILIGI
Milli Egitim Midiirlagi .
- ) A A
BOLTM : Kiltur 505 2o

SAYY : B.08.=MEM.4.06 00.11-070 4796
KONU : Arasurma )
(Pinar OZDEMIR)

ORTA DOGU UNIVERSITESI REKTORLUGUNE
(Ogrenci Isleri Dairesi Baskanhgr)

[LGI: 30.03.2006 tarih e B.30.2.0DT.0.70.72.00/400,2796-005003 sayili yaziniz.

Universiteniz. Fen ve Matematik  Alanlan Egitimi Ana Bilim Dal doktora ogrencisi

Pinar OZDEMIR in n Bilgisi Cgretmen]ermin Ogrenm Farkhiiklarim Géz Oniine Atan Cagdas
. “am Yaklasimlarn Kullanmalarina Yonelik Ihtiva¢ Analizi™ konulu arastirmada kullanilacak veri
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APPENDIX K

CODING LISTS FOR THE INTERVIEW QUESTIONS

Sub-Problem 1
Interview Questions 3, 4, 5, 6
Themes and Codes Generated

3.1 TEACHING METHODS 3.2 ASSESSMENT METHODS
3.1.1.1 Before starting to a topic 3.2.1 Testing
3.1.1.1 Preparation of questions by stds 3.2.1.1 Open-ended
3.1.1.2 Arousing curiosity and attention 3.2.1.2 Multiple Choice
3.1.1.3 Questioning 3.2.1.3 Fill in the Blank
3.1.1.3.1. Guessing questions 3.2.1.4 Essay Exams
3.1.1.3.2. Comparison of guessing 3.2.2. Performance
questions with topic 3.2.2.1 Preparation for lesson
3.1.1.4 Handing out questions to stds 3.2.2.2 Effort
3.1.1.5 Outside investigations by stds 3.2.2.3 During presentations
3.1.1.5.1 Internet 3.2.2.4 Involvement to lesson
3.1.1.5.2 Written materials 3.2.2.5 Investigations
3.1.1.5.3 Newspapers 3.2.2.6 During projects
3.1.1.6 Preparation of the teacher 3.2.2.7 During experiments
3.1.1.6.1 Objectives 3.2.2.8 During activities
3.1.1.6.2 Content 3.2.3 Honesty
3.1.1.6.3 Planning 3.2.4 Interest
3.1.1.6.4 Investigations 3.2.5 Achievement in the past
3.1.1.7 Back to past topics 3.2.6 Relationship with friends
3.1.1.8 Knowing stds knowledge from their | 3.2.7 Peer teaching forms
background 3.2.8 Process assessment
3.1.1.9 Observations of stds from daily life | 3.2.9 Self assessment
3.1.1.10 Bringing stds to the same level 3.2.10 Portfolios
3.1.1.11Forming corners or centers in class | 3.2.11 Assessment at the beginning
3.1.1.12 Brain storming 3.2.11.1 For readiness
3.1.2 Presentations by stds 3.2.12 Questioning
3.1.2.1 Group presentations 3.2.13 Family involvement
3.1.3 Homeworks 3.2.13.1 Feedbacks for families
3.1.4 Experiment in class 3.2.13.2 Feedbacks from families
3.1.5 Group works 3.2.14 Project assessment
3.1.6 Observations 3.2.15 Formative evaluation
3.1.7 Equipments 3.2.16 Verbal examination
3.1.9 Investigations 3.2.17 Homeworks
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3.1.10 Poem
3.1.11 Song
3.1.12 Plays
3.1.13 Dramatization
3.1.14 Discussions
3.1.15 Questioning
3.1.16 Visual materials
3.1.17 Student prepared materials
3.1.18 Expository teaching
3.1.19 Lecturing
3.1.20 Peer teaching
3.1.21 Projects
3.1.21.1 In class
3.1.21.2 At home
3.1.21.3 Individual
3.1.21.4 Group
3.1.22 Daily life examples
3.1.23 Giving examples from teacher experiences
3.1.24 Drama
3.1.25 Role playing
3.1.26 Outdoor activities
3.1.26.1 Field trips
3.1.27 Laboratory
3.1.28 Puzzles
3.1.29 Summary
3.1.30 Individualized teaching
3.1.31 Preparing posters
3.1.32 Explaining
3.1.33 Establishing relations with other lessons
3.1.34 Preparing an index about concepts in unit
3.1.35 Materials
3.1.35.1 Stories
3.1.35.2 Articles
3.1.35.3 Biographies
3.1.35.4 Child magazines
3.1.35.5 Real materials
3.1.36 Analogy
3.1.37 Learning by doing
3.1.38 Using models
3.1.39 Activity based learning
3.1.40 Peer teaching
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Sub-problem 2

Interview Questions 10, 11, 12
Themes and Codes generated

Considering individual differences
6.1 Teaching Methods based on TAMBID

6.1.1 Simple schemes

6.1.2 Pictures

6.1.3 Plays

6.1.4 Drama

6.1.4.1 Dramatization
6.1.4.2 Role playing

6.1.5 Watching Films

6.1.6 Drawing

6.1.7 Hands-on activities

6.1.8 Peer teaching

6.1.9 Sport activities

6.1.10 Group works

6.1.11 Reading activities

6.1.12 Writing Poems

6.1.13 Presentations

6.1.14 Music

6.1.14.1 Song
6.1.14.2 Playing musical instrument

6.1.15 Teaching ways to reach knowledge

6.1.16 Implementation of NSTC to satisfy
TAMBID

6.1.17 Individualized teaching for
handicapped students

6.1.18 Arousing attention for students

6.1.19 Selection of methods based on grade
level

6.1.20 Individual studies

6.1.21 Projects

6.1.22 Motivation for low achievers

6.1.23 Use of various methods

6.1.24 Considering 5 senses

6.1.25 Giving responsibilities based on level
of the students

6.1.26 Trying to be equipped in every respect

6.1.27 Repetitions of the topic to fill the gap

for individual differences

Considering individual differences
6.2 Assessment methods based on
TAMBID
6.2.1 Verbal exam
6.2.2 Effort of students
6.2.3 Performance assessments
6.2.3.1 On investigations
6.2.3.2 Study habits
6.2.4 Essay exams
6.2.5 Compositions
6.2.6 Individualized assessment
for handicapped students
6.2.7 Peer assessment
6.2.8 Portfolio assessment
6.2.9 Evaluating the exams
based on learning abilities
of the students
6.2.10 Giving high grades for
low achievers to motivate
them
6.2.11 Self assessment of the
students
6.2.12 Self assessment of the
teacher
6.2. 12.1 Criticism of
teacher herself
6.2.13 Individualized
assessment
6.2.14 Objective assessment by
taking curve
6.2.15 Assessment still based
on old curriculum
6.2.16 Implementation of the
same exam for all
students
6.2.17 Considering interest area
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6.3 Importance and positive features of using
TAMBID
6.3.1 Better learning
6.3.2 Sharing knowledge
6.3.3 Developments of students in time
6.3.4 Developing self confidence in students
6.3.5 Preparing students for the life and future
6.3.6 Developing verbal expression of students
6.3.7 Supporting the efforts of students to
reach high achievers
6.3.8 Acquisition of long lasting knowledge
6.3.9 Useful for the students
6.3.9.1 Students know the responsibility
6.3.9.2 Increasing interaction among stds
6.3.9.3 Better learning achieved in their
own interest area
6.3.10 Learning methods from students
6.3.11 To reach and gain each student
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Sub-problem 3
Interview Question 2
Themes and Codes generated

2.1 NEGATIVE PERSPECTIVES ON NTSC
2.1.1 Lack of teacher training
2.1.1.1 Taking seminars from unqualified
persons
2.1.1.2 Lateness in getting teachers’ book
2.1.1.3 Technical inadequacies
2.1.1.4 Unqualified in laboratories
2.1.1.5 Inadequate support of the director
2.1.2 Feeling unfair about old science
curriculum
2.1.2.1 Effect of inspector
2.1.2.2 Change of curriculum many times
2.1.3 Problems related to laboratory
2.1.3.1 Having no lab lesson
2.1.3.2 Having no lab notebooks
2.1.3.3 Need for lab a teacher
2.1.3.4 Lack of equipments
2.1.3.5 Difficulties during experiments
2.1.3.6 Lack of time
2.1.3.7 Inappropriate with levels of stds
2.1.3.8 Difficulties in searching and
reaching materials
2.1.3.9 Difficulties in preparation for the
experiments
2.1.4 Problems related to science book
2.1.4.1 Inappropriate with levels of the stds
2.1.4.2 Inappropriate with sources available
2.1.4.3 Being explanations long
2.1.4.4 Giving no emphasis on Turkish
scientists
2.1.4.5 Problems in working books of stds
2.1.4.6 High number of subjects
2.1.4.7 High number of units
2.1.4.8 Inappropriate with time
2.1.4.9 High number of experiments
2.1.4.10 Lack of knowledge
2.1.5 Number of many stds in class
2.1.6 Small size of the class
2.1.7 Stds being used to the system in OSC
2.1.8 Inappropriate features of schools
2.1.9 Assessment of stds still by examination
2.1.10 Lack of assessment tools

2.3.7 Structure of the School
2.3.7.1 Presence of equipments
2.3.7.2 Presence of materials
2.3.7.3 Number of stds in the
classroom
2.3.7.4 Size of the classroom
2.3.8 Guidance of teachers
2.3.9 Background of teachers
2.3.10 Presence of examinations in
Turkey (OKS&OSS)
2.3.10.1 Knowledge based
2.3.10.2 Affecting full application
of NSTC
2.3.11 Cooperative workings of persons
in school
2.3.11.1 Principal
2.3.11.2 Colleagues
2.3.11.3 Parents
2.3.12 Harmony with other teachers
2.3.12.1 Same applications
2.3.12.2 Same types of assessment
2.3.12.3 Sharing knowledge among
teachers
2.3.12.4 Getting help from science
teachers
2.3.13 Comfortable and relax working
conditions
2.4 COMPARISON OF
OLD AND NEW CURRICULUM
(OSC& NSTC)
2.4.1 Good application of old
curriculum
2.4.1.1 Having laboratory in OSC
2.4.1.2 Having lab teachers in OSC
2.4.1.3 Having notebooks for each
child in OSC
2.4.2 Being more innovative of NSTC
2.4.3 More emphasis on group works
in NSTC
2.4.4 Same application in OSC and
NSTC
2.4.5 Giving more theoretical knowledge
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Sub-problem 4
Interview Questions 7, 8, 9
Themes and Codes generated

4.1 Individual differences of the students

(According to primary school teachers, students

are different wit respect to;)

4.1.1 Perception differences
4.1.2 Interest
4.1.3 Imagination
4.1.4 Learning styles
4.1.5 Intelligence
4.1.6 Personality
4.1.6.1 Intrapersonality
4.1.6.2 Active or inactiveness in class
4.1.6.3 Effect of social environment
4.1.7 Achievement
4.1.7.1 Low achievers
4.1.7.2 High achievers
4.1.8 Approaches to deal with a topic
4.1.9 Skills
4.1.9.1 Investigation skills
4.1.9.2 Presentation skills
4.1.10 Development level
4.1.11 Multiple intelligences
4.1.12 Family structure

4.1.12.1 Number of sisters and brothers

4.1.12.2 Having divorced parents

4.1.13 Curiosity

4.1.14 Attention during lessons

4.1.15 Emotions

4.1.16 Hobbies of the students

4.1.17 Presence of Hyperactive students

4.1.18 Easy-difficult learners

4.1.19 District differences

4.1.20 Family characteristics
4.1.20.1 Socio economic status (SES)
4.1.20.2 Cultural level of the parents
4.1.20.3

4.1.21 Being honest or not

4.1.22 Having learning difficulties

4.1.23 Behaviors

4.2 Ways used by the primary school
teachers to know their students
4.2.1 Talking to child
4.2.2 Talking to family
4.2.2.1 Cooperation with mother
4.2.2.1 Cooperation with the
family
4.2.3 Getting information from
previous teacher of the student
4.2.4 Observations on students
4.2.5 Knowing personality features
from past
4.2.6 Information forms
4.2.7 Meetings between the teacher
and parents
4.2.8 Objectiveness for giving each
student equal chances
4.2.9 Determining the way of
guidance
4.2.10 Surveys
4.2.11 Presence of guidance teacher at
school
4.2.12 Considering age groups
4.2.12.1 Perception differences
among age groups
4.2.12.1 Selection of methods
based on grade level
4.2.13 Knowing and understanding
students and the teacher each
other
4.2.14 Sharing experiences among
teachers in school
4.2.15 Cooperative workings of
students, teacher,
administration, parents and
guidance teacher
4.2.15.1 School, family, and
teacher triangle
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4.1.23.1 Behavioral disorder
4.1.24 Presence of gifted students

4.1.25 Differences in taking responsibility

4.1.26 Expression of the knowledge known
4.1.27 Performance

4.1.28 Investigation styles (Restricted & Detailed)
4.1.29 Reading habits

4.1.30 Preparation for the lesson at home

4.1.31 Creativity

4.2.16 BEP (Individualized education
program) for students having
perception difficulties
4.2.16.1 Use of different

assessment systems
4.2.16.2 Different education
4.2.16.3 Assessment within a

group of students

4.2.17 Depending on years of

experience

4.2.18 Giving responsibilities for
parents to supply materials

4.2.19 Observation notebooks for each

child

4.2.20 Changing the method if not

appropriate

4.2.21 Autobiographies written by

students

4.2.22 Drawing graphics for physical

development of the students

4.2.23 Minimizing individual
differences

4.2.24 Avoiding facing parents with

the administrator
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Sub-problem 5

Interview Questions 13, a, b, ¢, d and Suggestions
Themes and Codes generated

5.1 Possible Barriers to reach students & to apply

TAMBID

5.1.1 Barriers on resources and opportunities

5.1.1.1 Lack of Internet connection

5.1.1.2 Lack of resource books

5.1.1.3 Lack of equipments

5.1.1.4 Lack of laboratory at school

5.1.1.4.1 Lack of laboratory for 4™ and 5
grades at school

5.1.1.5 Restricted use of laboratory

5.1.1.6 Lack of a laboratory teacher

5.1.1.7 Lack of guide as a teacher

5.1.1.8 Lack of materials in laboratory

5.1.1.9 Obtaining materials from parents

5.1.1.10 To make resources available for
students’ use

5.1.1.11 Lack of computer laboratory

5.1.1.12 Adaptation to science book as it was
changed frequently

5.1.2 Barriers about students

5.1.2.1 Attention problems in students
5.1.2.1.1. Remembering knowledge
5.1.2.2 Impatience of students
5.1.2.2.1 Impatience & easiness to reach
knowledge
5.1.2.3 Preference for multiple choice tests
5.1.2.4 Use of computers
5.1.2.4.1 Short way to reach learning
material
5.1.2.5 Transferring of the students among
schools
5.1.2.6 Behavior differences among students
from different districts
5.1.2.7 Students’ giving importance for
themselves in peer teaching and
assessment
5.1.2.8 Discipline problem
5.1.2.9 Restricted use of libraries
5.1.2.10 Ineffectiveness of documents
downloaded from net

5.1.4 Barriers about parents

5.1.4.1 Unacceptness of the parents

about their child problems

5.1.4.2 Contradiction of education
and feeling of being a
mother and father
5.1.4.3 Resistance of parents on
problems about their child
5.1.4.4 Charging of the teachers
with the problems by parents
5.1.4.5 Effect of family life on
students
5.1.4.5.1 Presence of democracy
at home
5.1.4.5.2 Relations at home
5.1.4.5.3 SES (income)
5.1.4.6 Being used to the former
curriculum
5.1.4.7 Trustness to dersane
5.1.4.8 Questioning of parents on
teachers about
unsuccessfulness of their
child
5.1.4.9 Trustness for teacher
5.1.4.10 Interference of parents on
teachers
5.1.4.11 Cultural level of parents
5.1.4.12 Coming to class during the
presentation of their child
5.1.4.13 Lack of auto control in
families
5.1.4.14 Confusing freedom and
unrespectiveness in
families
5.1.4.15 Lack of communication
with some parents
5.1.4.16 Competition among
parents

5.1.5 Barriers on knowledge and

experience
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5.1.2.11 Unwillingness to learn

5.1.2.12 Presence of aggressive students in class

5.1.2.13 Problems with students having

divorced parents
5.1.2.14 Selfishness of the students

5.1.2.15 Criticism of the teacher by the students

5.1.2.16 Lack of interest for the lessons

5.1.2.17 Problems with handicapped and
hyperactive students

5.1.2.18 Facing with different generations

5.1.3 Barriers about administrators

5.1.3.1 Lack of support for developing
laboratory

5.1.3.2 Lack of love

5.1.3.3 Unequal behaviors among teachers

5.1.3.4 Waiting respect from teachers

5.1.3.5 Affecting motivation of teacher

5.1.3.6 Unsuccessfulness in reducing the
number of students in class

5.1.3.7 Lack of guidance teachers

5.1.3.8 Lack of guidance of administrators

5.1.3.9 Not giving permission for U
arrangement of the class

5.1.3.10 Inconsistency of inspectors on

teachers” works

5.1.5.1 Poor reading habit
5.1.5.2 In-service education
5.1.5.2.1 Self efforts in learning
new approaches
5.1.5.3 Taking seminars from
unqualified persons
5.1.5.4 To be unprepared to apply
NSTC
5.1.5.5 Inspection based on OSC
5.1.5.6 Feeling unfair about the
evaluation by inspector
5.1.5.7 Help of science teacher at
school
5.1.5.8 Lack of knowledge for
using equipments in
laboratory
5.1.5.9 Lack of knowledge for
teaching
equipments in laboratory
5.1.5.10 Lack of discussion
platforms on NSTC
5.1.5.11 Graduation from a faculty
other than education
5.1.6 Time
5.1.6.1 Not dealing with all
students
5.1.6.2 For carrying out more
activities, experiments and
examples
5.1.6.3 Use of TAMBID at
different times
5.1.7 Examinations in TURKEY
5.1.7.1 Difficulties of questions in
LGS
5.1.8 High number of units in NSTC
5.1.9 Poor reading habits in Turkish
people
5.1.10 Unprepared sub-structures of
Turkish educational system for
giving each student equal
chances
5.1.11 Effect of systems in dersane
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5.1.11.1 Covering topics not
present in curriculum
5.1.12 Class size
5.1.12.1 High number of students in
class
5.1.13 Problems with MEB
5.1.13.1 Unsatisfied responses from
MEB on teachers’
requirements
5.1.14 Unequal chances for public and
private schools
5.1.15 Lack of dialog among teachers
5.1.16 Preparation before the lesson
because of the difficulties
5.1.17 Needs related to science book
5.1.17.1 Inappropriateness of the
science book with
students’ level
5.1.17.2 Not taking individual
differences
of the students in books
5.1.17.3 Not appropriate with
environmental conditions
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Suggestions Emerged from Interviews

Suggestions on NSTC
1. Related to Laboratories
-Presence of laboratories
-Presence of laboratory teachers
-Simplifying the experiments
-Arrangement of lab hours for primary school
teachers at school
-Taking courses on using laboratory
equipments
2. Related to Science Book
-Shortening explanations
-Giving more emphasis on Turkish scientists
-Preparation of the book appropriate with
level of stds
-Joining science book with working book
-to be more useful
-avoids forgetting at home
-more productive
-Adding text book
-Placing more questions for evaluation
3-Reducing the number of stds in classroom
4-Enlarging the size of the classrooms
5-Reducing units and subjects in curriculum
6-Using easy materials for the experiments
7-Having specialist on assessment and
evaluation in schools
8-To include electric or sound units at 6™
grade
9- Getting help from the science teacher at
school

Suggestions on individual differences

1. Education of students having perception
problems by a specialist at school

2.Education of the teacher on hands-on
activities

3. Supplying special education for
mentally retarded students on some days
with normal education on other days

4. A science book can be prepared taking
individual differences into account
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APPENDIX L

CODING LIST FOR THE OBSERVATION PROCESS

Teaching Methods Used by the Teachers

1.1 Questioning
1.2 Lecturing
1.2.1 Daily life examples
1.2.2 Explaining
1.2.3 Giving examples
1.2.3.1 Giving examples from
teacher experiences
1.2.4 Summary
1.3 Analogy
1.4 Demonstration
1.4.1 Using models
1.4.2 Model construction
1.4.3 Observations
1.5 Drama
1.5.1 Dramatization
1.5.2 Role playing
1.6 Presentations by the students
1.6.1 Group presentations
1.6.2 Individual presentations
1.7 Discussion
1.7.1 Whole class discussion
1.7.2 Discussion on presentations
1.7.2.1 Being original
1.7.2.2 Being creative
1.8 Activity based teaching
1.9 Independent Study
1.7.1 Investigations
1.10 Experiments
1.10.1 Experiments in class
1.11 Discovery
1.11.1 Learning by doing
1.12 Brain storming
1.13 Group works
1.14 Projects
1.14.1 In class
1.15 Homeworks

Materials used in class

1. Transparencies

2. Slight projector

3. Real materials (balls, glass,
watch, spoon, dish, chalk,
eraser, phone,
paper, cotton, sack, box)

4. Computer (at home)
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Teachers’ Interactive Activities

-Questioning

-Asking for attention
-Responding

-Using gestures

-Restating

-Direct look

-Verbal message

-Being helpful

-Controlling

-Clarifying

-Eye-contact

-Praising

-Explaining

-Guiding

-Inferring

-Criticizing on science book
-Criticizing inappropriate behavior
-Providing whole class participation
-Giving directions

-Solving students’ problems
-Ensuring arrangement in class
-Checking homeworks
-Comparing

-Reinforcement

-Giving time for preparation
-Warning

-Supporting appropriate behavior
-Taking attention

-Approving

Students’ Interactive Activities

-Listening silently
-Raising hand

-Taking notes

-Reading

-Studying

-Asking questions
-Participating in class discussions
-Willingness to class activities
-Motivation

-Explaining

-Talking

-Arguing

-Asking questions
-Smiling

-Guiding

-Guessing

-Jogging

-Cooperation

-Raising curiosity
-Sharing activities
-Observing

-Respecting

-Applausing

-Comparing

-Explaining

-Giving examples
-Giving time for thinking
-Writing on blackboard
-Discussing

-Aggreing
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Table M.1 Raw Data of the Quantitative Part of the Study

RAW DATA OF THE QUANTITATIVE PART

APPENDIX M
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Table M. 1 (cont’d)
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31

1.00

3.00

2.00

4.00

2.00

2.00

1.00

32

1.00

2.00

6.00

4.00

2.00

1.00

1.00

33

1.00

2.00

3.00

5.00

2.00

2.00

1.00

34

2.00

3.00

2.00

5.00

2.00

1.00

1.00

35

2.00

1.00

6.00

4.00

2.00

1.00

1.00

36

1.00

2.00

6.00

5.00

1.00

1.00

1.00

37

1.00

2.00

3.00

4.00

2.00

1.00

1.00

38

1.00

1.00

4.00

4.00

1.00

1.00

1.00

39

2.00

1.00

6.00

5.00

2.00

1.00

1.00

40

1.00

2.00

2.00

5.00

1.00

1.00

1.00

41

1.00

1.00

6.00

4.00

2.00

1.00

1.00

42

2.00

2.00

6.00

5.00

1.00

1.00

1.00

43

1.00

1.00

5.00

5.00

2.00

1.00

1.00

44

1.00

2.00

2.00

4.00

1.00

1.00

1.00

45

1.00

2.00

1.00

4.00

1.00

1.00

1.00

46

1.00

2.00

1.00

5.00

1.00

2.00

1.00

47

1.00

2.00

1.00

4.00

2.00

1.00

1.00

48

2.00

1.00

6.00

5.00

1.00

1.00

1.00

49

1.00

2.00

2.00

4.00

2.00

1.00

1.00

50

2.00

2.00

2.00

5.00

1.00

2.00

1.00

51

2.00

1.00

6.00

4.00

1.00

2.00

1.00

52

2.00

1.00

6.00

5.00

1.00

1.00

1.00

53

2.00

2.00

2.00

4.00

2.00

1.00

1.00

54

2.00

1.00

4.00

4.00

1.00

1.00

1.00

55

1.00

1.00

4.00

5.00

2.00

1.00

1.00

56

2.00

2.00

2.00

4.00

1.00

1.00

1.00

57

2.00

2.00

2.00

5.00

2.00

1.00

1.00

58

2.00

1.00

6.00

4.00

2.00

1.00

1.00

59

1.00

1.00

4.00

4.00

2.00

1.00

1.00

60

2.00

1.00

6.00

4.00

2.00

1.00

1.00

61

1.00

2.00

6.00

5.00

1.00

1.00

1.00

62

2.00

1.00

6.00

5.00

2.00

1.00

1.00

63

1.00

1.00

6.00

5.00

2.00

1.00

1.00

64

1.00

1.00

6.00

5.00

2.00

1.00

1.00

65

1.00

2.00

4.00

4.00

2.00

2.00

1.00

66

2.00

2.00

4.00

4.00

2.00

1.00

1.00
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Table M.1 (cont’d)

67

2.00

2.00

5.00

4.00

2.00

1.00

1.00

68

1.00

2.00

4.00

5.00

2.00

1.00

1.00

69

1.00

1.00

6.00

5.00

2.00

1.00

1.00

70

1.00

1.00

6.00

5.00

1.00

2.00

2.00

71

1.00

1.00

4.00

5.00

1.00

1.00

1.00

72

1.00

3.00

3.00

5.00

2.00

2.00

1.00

73

1.00

1.00

6.00

4.00

1.00

1.00

1.00

74

2.00

1.00

6.00

4.00

2.00

1.00

1.00

75

2.00

1.00

5.00

5.00

2.00

2.00

1.00

76

1.00

2.00

5.00

4.00

2.00

1.00

1.00

77

1.00

2.00

2.00

5.00

2.00

1.00

1.00

78

2.00

1.00

6.00

4.00

2.00

2.00

1.00

79

1.00

2.00

3.00

4.00

2.00

1.00

2.00

80

1.00

1.00

6.00

5.00

2.00

1.00

1.00

81

1.00

3.00

6.00

4.00

1.00

1.00

1.00

82

1.00

1.00

4.00

4.00

2.00

1.00

1.00

83

1.00

3.00

3.00

4.00

2.00

2.00

2.00

84

2.00

1.00

4.00

5.00

1.00

1.00

1.00

85

2.00

3.00

6.00

4.00

2.00

2.00

2.00

86

2.00

1.00

5.00

5.00

2.00

1.00

1.00

87

1.00

2.00

3.00

5.00

1.00

1.00

1.00

88

1.00

1.00

2.00

5.00

1.00

1.00

1.00

89

1.00

1.00

2.00

5.00

1.00

1.00

1.00

90

1.00

2.00

6.00

5.00

1.00

1.00

1.00

91

1.00

1.00

6.00

4.00

2.00

2.00

1.00

92

1.00

1.00

6.00

4.00

2.00

2.00

1.00

93

1.00

1.00

6.00

4.00

1.00

1.00

1.00

94

1.00

2.00

3.00

4.00

2.00

1.00

1.00

95

2.00

1.00

5.00

5.00

2.00

2.00

1.00

96

1.00

1.00

6.00

5.00

2.00

1.00

2.00

97

1.00

1.00

6.00

4.00

2.00

2.00

2.00

98

1.00

3.00

6.00

5.00

2.00

2.00

2.00

99

2.00

1.00

6.00

5.00

2.00

1.00

1.00

100

1.00

2.00

1.00

4.00

1.00

1.00

1.00

101

1.00

2.00

3.00

5.00

2.00

1.00

1.00

102

2.00

2.00

2.00

4.00

2.00

2.00

2.00

103

1.00

2.00

1.00

5.00

1.00

1.00

2.00

104

1.00

1.00

6.00

5.00

1.00

2.00

2.00

105

2.00

2.00

3.00

5.00

2.00

1.00

2.00

106

1.00

1.00

6.00

5.00

2.00

2.00

2.00
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107

1.00

2.00

2.00

4.00

2.00

1.00

2.00

108

1.00

1.00

6.00

5.00

1.00

2.00

1.00

109

1.00

1.00

3.00

5.00

2.00

1.00

1.00

110

2.00

2.00

2.00

5.00

2.00

2.00

1.00

111

2.00

2.00

2.00

4.00

2.00

1.00

2.00

112

2.00

2.00

2.00

5.00

1.00

2.00

2.00

113

1.00

2.00

5.00

5.00

2.00

2.00

1.00

114

1.00

1.00

4.00

5.00

2.00

1.00

1.00

115

2.00

2.00

6.00

5.00

2.00

1.00

1.00

116

1.00

2.00

2.00

5.00

2.00

1.00

1.00

117

2.00

2.00

6.00

5.00

2.00

1.00

1.00

118

2.00

2.00

3.00

5.00

2.00

2.00

1.00

119

1.00

2.00

2.00

5.00

2.00

1.00

2.00

120

2.00

1.00

3.00

5.00

2.00

2.00

1.00

121

1.00

1.00

6.00

5.00

2.00

1.00

1.00

122

1.00

2.00

2.00

4.00

2.00

1.00

1.00

123

1.00

1.00

4.00

5.00

2.00

1.00

1.00

124

1.00

2.00

3.00

4.00

2.00

1.00

1.00

125

1.00

2.00

2.00

4.00

2.00

1.00

1.00

126

1.00

2.00

1.00

4.00

1.00

1.00

1.00

127

1.00

2.00

2.00

4.00

2.00

1.00

2.00

128

1.00

2.00

2.00

4.00

2.00

1.00

2.00

129

1.00

1.00

6.00

5.00

2.00

1.00

2.00

130

1.00

1.00

5.00

4.00

2.00

2.00

1.00

131

1.00

2.00

2.00

5.00

2.00

2.00

1.00

132

1.00

2.00

2.00

4.00

1.00

1.00

1.00

133

2.00

2.00

5.00

5.00

2.00

1.00

1.00

134

1.00

1.00

6.00

4.00

2.00

2.00

2.00

135

1.00

1.00

6.00

4.00

2.00

2.00

1.00

136

2.00

1.00

6.00

4.00

2.00

1.00

1.00

137

2.00

2.00

2.00

4.00

2.00

2.00

1.00

138

1.00

2.00

3.00

4.00

2.00

1.00

1.00

139

1.00

2.00

6.00

4.00

1.00

1.00

1.00

140

2.00

1.00

6.00

4.00

1.00

1.00

1.00

141

1.00

1.00

1.00

4.00

1.00

2.00

1.00

142

1.00

2.00

6.00

4.00

2.00

2.00

2.00

143

1.00

2.00

3.00

4.00

2.00

2.00

1.00

144

1.00

1.00

6.00

5.00

2.00

1.00

1.00

145

2.00

2.00

2.00

5.00

2.00

2.00

1.00

146

1.00

2.00

2.00

5.00

2.00

1.00

1.00
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147

1.00

2.00

2.00

4.00

2.00

1.00

1.00

148

1.00

1.00

6.00

4.00

2.00

1.00

1.00

149

1.00

2.00

2.00

5.00

2.00

2.00

1.00

150

2.00

1.00

6.00

4.00

2.00

1.00

2.00

151

2.00

2.00

5.00

5.00

2.00

1.00

1.00

152

1.00

2.00

1.00

5.00

1.00

1.00

1.00

153

1.00

2.00

1.00

4.00

1.00

2.00

1.00

154

2.00

1.00

6.00

5.00

1.00

2.00

1.00

155

2.00

2.00

4.00

5.00

2.00

1.00

1.00
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Table M.2 Raw Data for Section 3 of the Questionnaire

8TV

Lev

9TV

STV

vy

€TV

wy

v

0Ty

61V

SIV

LIV

9IIvV

SIV

viv

€IV

v

1V

orv

6V

8V

LV

9Iv

SV

vy

£V

(A4

v
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eld

[45:!

g

orda

6d

8d

L4

94

sd

Izt

€d

[4:1

14
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Table M.2 (cont’d)

61D

81D

LID

91D

SIO

141°)

[319)

[419)

[ate}

01D

60

8D

LD

90

O

18}

€0

[4e}

1D
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APPENDIX N

EXAMPLE OF CODING PROCESS

FOR THE INTERVIEWS
INTERVIEW TRANSCRIPT 1

INTERVIWEE’S 1:

INTERVIEW:

Interviewee: Classroom Teacher

Date: 08/05/2006

Gender: Female

Time: 12.30 — 13.40

Class: 5

Place: Meeting room

School: Public school

1: Ogretmenlik yasantimzi kisaca ozetleyebilir
misiniz?

Sondalar: Hangi boliimden kag¢ yilinda mezun oldunuz?,
Kag yildir 6gretmenlik yapiyorsunuz?, Mezun oldugunuz
okul?, Okuttugunuz sinif diizeyi?

T1: Ben 1972’de Konya Eregli Kiz Ogretmen Okulu’nu
bitirdim. 4.5 sene mecburi kdy hizmeti yaptim. 4.5
seneden sonra devamli Ankara’da ¢alistyorum. Onlisans
hakki verildi, onu bitirdim, bugiine geldik, 34 yillik
ogretmenim, 34 yili bitirdim. Mezun oldugum okul
disinda ayrica rehberlik konusunda seminer aldim. Fakat
benim psikolojiye 0zel ilgim var, ozellikle bu tiir kitaplari
cok fazla okuyorum, felsefeye cok merakim var, onunla
ilgili kitaplart okuyorum, bir de sosyoloji ile cok
ilgileniyorum, onunla ilgili de kitaplar okumaya

calistyorum, yani ¢ok okurum ben. Okudugum ve

Pre-bachelor

34 years of
experience

Grade level: 5
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o0grendigim seyleri de ¢ocuklarda uygularim. Benim en
biiyiik 6zelligim, mesela herkesin adam olmaz diye attigi,
cok biiyiik problem diye

yildig1 o tiir simiflarda cocuklarla ilgilenmekten biiyiik
zevk aliyorum. Onlan kurtarmayi, ve ogrenim giicliigii
ceken cocuklarla ilgilenmeyi severim, sonra da hayret
ederler bana, bu ¢ocuk nasil kurtuldu diye. Bu sene 5.
siiflar1 okutuyorum.

2: Yeni programlar 2005-2006 yilindan itibaren
ilkogretim birinci kademede uygulanmaya baslandi.
Yeni programlara iliskin goriisiiniizii  kisaca
ozetleyebilir misiniz?

Sondalar: Olumlu yonler, olumsuz yonler, eksiklikler,
ogretim ve degerlendirme yontemleri

T1: Bu programla ilgili biz gecen sene 10 giinliik bir
seminer aldik, fakat bu semineri verenler yetersizdi.
Ikincisi miifettisler 0yle bir anlatti ki, once kullanilan
programlari ¢ok kotiilediler. Ve kendimizi biz ¢ok kot
hissettik, yani ben kendimi ¢ok kotii hissettim, eskiden
soyleydi, soyle yapildi denerek, yasanan tiim problemler
ve sorunlar eski programa yiiklendi, bu haksizlikti, biz
aslinda bu programi ¢ok giizel uygulamistik, ben bir de
suna inaniyorum, ogretmenlik deneyim meslegi, boyle bir
sey dayatmaktan ziyade 6gretmen zaten anlatilan seyleri,
ben kendi adima konusayim, c¢Ozmiistiim, yani ¢ocuk
nasil daha iyi yetistirilir, nasil 68renmeye ilgi duyar,
bunlarin nelerle oldugunu ben tahmin ediyordum ve
uyguluyordum, bu programda aslinda bilgiyi 6gretmekten
ziyade kisilik {izerinde c¢ok duruluyor,

yani nedir,

sorumlulugunu bilecek, 1yi bir vatandas olacak, kisilikli

2.1 Negative
Perspectives

2.1.1 Lack of teacher
training

2.1.2 Feeling unfair
about old science
curriculum

2.1.1.1 Taking
seminars from
unqualified persons
2.1.2.1 Effect of
inspector

2.2 Features on
NSTC

2.2.1 Emphasis on
personality rather
than information
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olacak, diiriist olacak, arastiracak, sorgulayacak, bir seyi
hemen kabul etmeyecek, ben bunu zaten c¢ocuklara
veriyordum, ama! kendi adima. Herkes boyle degil. Fakat
bunlarin disinda 6gretmen degil, nitelikli ogretmen, iyi
Ogretmen, meslegini seven Ogretmen yetistirmek c¢ok
onemli. Ondan sonra eger 6gretmen meslegini seviyorsa,
ona bir ideal olarak yaklasiyorsa, ve eline verilen
ogrencilerin ileride Tiirkiye’yi yoOneteceklerini biliyorsa
ve bunun bilincinde ise Ozveriyle calisiyor, yoksa
olmuyor, gercekten eger O0gretmen bu ise inanmiyorsa,
olmuyor. Bana bunu belki 6gretmen okulunda verdiler,
belki de 6gretmen bir aileden geldigim i¢in ben boyle
diistinliyorum, veya benim kendi kisiligimle alakali bir
sey, bilemeyecegim, yani ¢cok ozverili ve severek calistim
ben, bir de genelde bayan 6gretmenlerin maddi sikintilari
yok, eslerinden dolayi, o yiizden hobi gibi yapiyoruz, cok

severek yapiyoruz, belki erkek dgretmen olsaydim, maddi

sikintim cok fazla olsaydi veva ailevi sorunlarim olsaydi,

kendimi meslegime bu kadar veremezdim, bunlar cok

onemli. Yani sinifa giren bir 68retmen mutlu olmali, o

anda Ogrencilerden baska bir sey diisiinmemeli, kafasinda

baska bir

sorun olmamali ama maalesef bizim

ogretmenlerimizde bu tur sorunlar cok fazla goriiliyor.

Bununla ilgili bir animi1 anlatmak istiyorum, eger izin
verirsen ve fazla zamanimizi almayacaksa, ben 2 sene
once baska bir ilk6gretim okulundaydim, 1. sinif aldim, 2
ay okuttum sonra buraya tayinim ¢ikti, bir velim demisti
ki; konustuk onunla, ¢cok hayret ettim, veliler de artik cok
bilingli,  ¢ok okutacak

inceliyorlar  cocuklarimi

Ogretmenlerini, ben de dedim benim yerime gelen

2.2.2 Expectations
from students
2.2.2.1 Having
responsibility
2.2.2.2 Good
citizen

2.2.2.3 Having
good personality
2.2.2.4To be
honest
2.22.5Tobe
researcher
2.2.2.6 To be
examiner
2.2.2.7 Not
accepting
everything as it is
2.2.2.8 Doing
analysis

2.2.2.9 Doing
synthesis

2.3 Factors
affecting
application of
NSTC

2.3.1 Beliefs of
teachers

2.3.2 Gender of
teachers

q (D), t(,3)

2.3.2.1 Beliefs of
teachers

2322
Concentration
2.3.2.3 Happiness
2.3.3. Personality
of teachers
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Ogretmen ¢ok iyi bir 6gretmen, meslegini seviyor dedim,
veli de; kac¢ yasinda, ailesini sordu bana, dedim iki tane
cocugu varmis lisede okuyan, eyvah dedi, onun en
problemli zamanlart dedi, o dedi o c¢ocuklarla
ugrasacagim derken kendini sinifa veremez dedi, siz dyle
degildiniz dedi, cocuklarimzi yetistirmistiniz dedi,
kafaniz bostu, tamamen sinifa konsantre oluyordunuz

dedi, hakikaten bana o velinin saptamasi dogru geldi, ¢cok

hakli gordiim onu. Programlar degisip duruyor ama

ogretmenlerin 6zel ve maddi sorunlari oldugu siirece

problemler devam edecektir. Yeni programla ilgili olarak,

eski ogretmenler en biiyiik engelimizdir deniyordu, biitiin
her seyin sucunu eski programa yiiklediler, ben de eski
programi savunma mekanizmasi olustu, yani o kadar da
kotii degildi, ben 34 yildir bu isin icindeyim, o zaman da
bize bunlar1 vermeye calistilar. Programla ilgili su ana
kadar bir¢ok degisiklik oldu, bazen okul ¢ok baski yapti
yeniliklerin uygulanmasi1 i¢in ve bu degisiklikleri
uygulamayan Ogretmenlere miifettisler kizdilar ve ceza
verdiler, elestirdiler, cok sert elestiriler oldu, sonra ne
oldu gene degistirdiler programi. Tiirkiye agisindan
diisiindiiglimiiz zaman kitab1 sadece smfta goren
ogrenciler var, kiiltiir seviyesi ¢ok diisiik, evine Kkitap
almayan, babasi kitap okumayan c¢ocuklar var, bunlar
okumay1 nasil gelistirecek, belki bu cocugun higbir
zaman akici okumasi olmayacak, bizim bu tiir okullarda
sorun olmaz, ama yine bu dayatmalarla bircok okulda
ogrenciler feni sadece ezberliyorlar ve ozellikle de
Tiirkce dersinde c¢ok zorlaniyorlar, ilerde bu cocuklar

okula nasil bakacaklar, ¢ok zorlaniyorlar ¢linkii. Yeni fen
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ve teknoloji programini uygulamaya calistik. Zaten ben
kendim bazi seyleri kesfetmistim, o benim kesfettigim
seyler de vardi programda, iste diyorum ya Kkisiligini
gelistirme, hicbir zaman bir c¢ocuktan ben umudu
kesmiyorum, program da onu sOyliiyor zaten, yani hi¢bir
cocuk ise yaramaz degildir, mutlaka onun becerebilecegi,
yapabilecegi bir sey vardir. Fen ve teknolojinin kitabini
ben cok begendim, ¢ok giizel yazilmisti, yalniz bu kitabin
uygulanmasi1 icin ¢ok giizel laboratuarlar gerekiyor,
laboratuar eksigimiz var bizim bu okulda ve eger bir
laboratuarimiz olsaydi ve basinda Ozellikle bunu
sOyliiyorum bir laboratuar 6gretmeni; eskiden bu da vardi
kiigiimsedikleri eski fen programinda, laboratuarimiz
vardi ve laboratuar O6gretmenimiz vardi. Bu bir yillik
deneyleri, 4. ve 5. simifin deneylerinin planini yapiyor,
her sinifi mecburen haftanin belirli giinleri laboratuara
caginyordu ve biz her seyi birakip o saatte simifca
laboratuarda oluyorduk, deneyleri birlikte ¢ocuklar

kuruyorlar ve yapiyorlardi, deney defterleri vardi,

kullanilan malzemeler, deneyin yapilist ve sonug,
mutlaka yapiliyordu, simdi ise biz ne yapiyoruz, arag
artyoruz, oradan buradan bulduruyoruz, onu bulana ve
kurana kadar ders bitiyor, hadi ondan sonra resim dersi
oluyor ya da baska ders oluyor, her seyi kaldiriyorsun,
ogretmen geliyor ve sinifimi elimden aliyor, bu tiir
konularda ¢ok sikinti ¢ektik, deneylerde korkung sikinti
cektik, halbuki fen ve teknoloji deney ve gozlem dersidir.
Laboratuar  ogretmenleri  kaldirildi, o laboratuar
ogretmenleri sinif 6gretmeni olarak verildi, onlara simif

verildi, yani tekrar bu programda mutlaka laboratuarlar
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olmali, olmazsa olmaz, ve mutlaka o laboratuarin baginda
bu isi planli olarak gotiiren bir laboratuar Ogretmeni
olmali.

3: Fen ve Teknoloji derslerinizi nasil isliyorsunuz?

T1: Once ¢ocuklar soru ¢ikariyorlar iiniteyle ilgili olarak,
iste bir 6n hazirhk vardir, ¢ocuklara sorular sorarak
initeye ilgisini toplarim, merak uyandiririm, zaten ben
buna c¢ok ©Onem veririm, bu konuda cocukta merak
uyandiracaksin, ona ben cesitli sorular sorarak, bazi
seyler gostererek merak uyandiririm, c¢ocukta merak
uyandirdiktan sonra bu sorular1 hazirlarim ve daha sonra
bu sorular smifta cevaplandirilir. Daha sonra konulari
cocuklara Cocuklar  bunun

dagitirim. sunumunu

hazirhyorlar. Kendileri, yapilacak seyleri Ornegin
mantarlarla ilgili; mantar c¢esitleri, yararli mantarlar,
zararl mantarla ilgili bilgileri topluyorlar. Bir gruba 6dev
vermistik, notlar hazirlayacaklardi, bu grup sinifa maya
getirdi, onu kabarttik, hamuru mayaladik, 6. dersin
sonunda baktik, izledik, mayanin nasil kabardigina, ve
daha sonra maya eve gitti, evde pisti, aslinda sinifta
pisirmek isterdik ama zaman yetersiz, bunu yapamadik,
bir kere bunu yapmak i¢in bizim 6 saat ya da en azindan
4 saat fen dersinden baska ders yapmamamiz lazim,
kesintiye ugramadan, ama tabi mutlaka dersimiz kesintiye
ugruyor, ya da ilgi dagiliyor, araya baska seyler giriyor.
Ertesi sabah o maya pismis ekmek olarak geldi sinifa,
herkes cok giizel olmus, lezzetli olmus, hayatimizda
yedigimiz en giizel ekmek diye yediler, boyle isledik ama
yinede sikint1 ¢ektik yinede dort dortliik isleme olmuyor

labaratuar olmadigi icin
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4: Fen ve Teknoloji derslerinizde ne tiir etkinlikler

kullamyorsunuz?
T1: Deney kullandik, gozlem kullandik, tepegozii
kullandik, arastirmalart  kullandik, cesitli afisleri

kullandik. Mesela bir 6grencim, mikroskobik camlarla
ilgili bir siir yazmisti, o siiri sarki bi¢iminde kendi
kendine bestelemisti, oyunlarla bunlar1 yaptirdi, mikrop
kiligina giren oldu, maskeler hazirlandi filan giizeldi.

5: Ogrencilerinizi degerlendirirken hangi
degerlendirme yontemlerini kullamyorsunuz?
Sondalar: Baslangi¢, doniit verme, tanilama

T1: Bize bir format vermislerdi dogru yanlis coktan
secmeli tamamlamali eslemeli ve ucu agik sorular. Ben
ucu agik sorulara ¢ok 6nem veriyorum, onlar1 6zellikle
takip ediyorum, diger sorular: yani o sorular ¢ok basit
geldi ve hepsi degerlendirme sorusunda iyi puanlar
aliyorlardi, bu tamamlamadan

eslemeden, clinkii

hatirhyorlardi, coktan se¢meli zaten en kolay
degerlendirme yollarindan biri ama ucu agik sorularda o
cocugun diinyas1 olaya bakis acisin1 ben gozlemliyordum
ve onlara 6nem veriyordum. Ornegin: Canlilar diinyas1 ile
ilgili bir soru sormustum, soyle bir soru idi: Bos bir
arazimiz var, bunu biitiin canlilarin yasayabilecegi bir
hale nasil getirirsiniz diye sormustum, cok giizel seyler
yazmiglardi, yani bu tiir sorular cok giizel oluyor, test
disinda da bagka kriterleri gbz 6niinde bulunduruyorum;
cocugun olaya hazirlanisi, arastirmasi, sinifa getirdigi
materyaller, Ilgisini; yani cocugun ¢ok biiyiik bir
diirstliikle ictenlikle o hazirligi yapmasi, benim icin ¢ok

onemli. Yani ¢cocugun o konuya gosterdigi ilgi ve bu ilgi
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icin gosterdigi ¢aba, o ¢abaya ben cok Onem veriyorum
ama ¢ok miikemmel olur olmaz o 6nemli degil. O ¢aba
cok onemli, cocugun istegini uyandirmak benim i¢in cok
onemli.

6: Konuya baslamadan once 6grencilerinizin konu ile
ilgili var olan bilgilerini nasil 6greniyorsunuz?

T1: Tabii konuya baslamadan ©once sorular soruyoruz
zeten kitapta var en iyi yazilmigi fen kitabiydi, orada 6n
hazirhk var, Ogrencilerimize bu sorular1 sorarak
ogrencilerimiz de merak uyandirn veya Onceden
bildikleri bilgiyi su yiiziine ¢ikaran hatirlatmaya calisan,
bunlar giizeldi.

7: Ogrenci farklihklar deyince akliniza ne geliyor?
Alternatif soru: Ogrencilerinizin hangi yo6nlerden
birbirinden farkli oldugunu diisiiniiyorsunuz?

T1: Ogrenci farklihg deyince: Ben algilama farkliligini
anliyorum. Mesela normal birsey dedigin zaman c¢ocuk
algilayamiyor. Bende mesela 2 tane vardi algilamasi
diisiik 6grenci, digerleri hemen yapiyor anhiyordu, o 2
tanesi anlamiyordu, ilgileri daginik oluyordu ne yapsak
anlamiyordu. Iste onlara daha anlayacaklar1 dilde daha
basit semalarla resimlerle oyunlarla gostermeye caligtim.
Bazisinin hayal giicii ¢ok yiiksek oluyor, kafasinda
canlandirabiliyor,  bazisi; mimkiin degil bunu
canlandiramiyor. Mesela diiz anlatimdan, bazis1 anlhiyor,
bazist anlamiyor. Mutlaka drama haline getirmek lazim
veya bir film izletmek lazim. Bazis1 yasayarak 6greniyor,
buda zaten hem zor hem uzun bise oluyor ama kalici
oluyor ama ben bunu egitim felsefesinde okudugumda

zor ilkel Ogrenim olarak goriiyor diisiik bir 6grenim
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olarak goriiyor o ylizden hani en sanshi Ogretmen bir
dedigini leb demeden anlayan ¢ocuklar zeki cocuklar ama
malesef her sinifta onlar olmuyor. Ayrica her ¢ocuga
muhakkak bir yolla ulagilabilir, iste ¢oklu zeka gibi,
kimilerine miizikle ulasiyorsun, kimine drama ile
ulasiyorsun, kimine resim ¢izdirerek, kimine el becerileri
ve bir seyler yaptirarak ulasiyorsun, bu agidan giizel,
fakat bunu biitiin 6gretmenlerin  6ziimsemesi ve
uygulamasi zor. Ben uyguladim, uygulamaya calistim.
Amag su: Cocuga yolu gostereceksin, ¢ocuk bilgiyi kendi
alacak, edinecek, fakat iste burada kaynak
yetersizliginden, evinde internet yok, kaynak kitap yok,
arastirma yok, bir de cagimizin ¢ocugu dgrencisi, gecmis
yillardan ¢ok farkly, ilgi ¢ok daginik, bir de her seyde ¢ok
sabirsizlar, o kadar sabirsizlar ki, bunlar: Kumandaya
basiyor aninda kanal degistiriyor, iste tikliyor
bilgisayarda istedigi seyi aninda yapiyor, hemen metroya
biniyor bir yere gidiyor, ya da altinda arabasi var, hemen
her seye c¢abuk ulastigi icin cocuklar c¢ok sabirsiz.
Halbuki bilgiye ulagmak ta sabir ve arastirma gerekiyor,
yani bu konuda simdiki ¢ocuklarla bu ¢ok zor oluyor ama
yapmaya calistik.

8: Ogrencilerinizi tamdigimz1 diisiiniiyor musunuz?
Hangi yonlerden onlari

tamdigimz diisiinityorsunuz?

Alternatif soru: Ogrencilerinizin kisilik ozeliklerini
biliyor musunuz?

T1: Tabiki taniyorum, smif Ogretmeni olarak onlarla
S.senem ve her yonden onlar1 tamdigimi diisiiniiyorum.

Az onceki sorunuzda da aslinda belirtmistim, ¢ok fazla
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uzatmayayim konuyu. Tabii Kkisilik 0zellikleri bilinir
oldukca. Ice doniik olup olmadigini, hep boyle 6n planda
olmak isteyeni, bazisida vardir mesela boyle hi¢ parmak
kaldirmaz ama ben bilirim ki o ¢ocuk biliyor, ancak ona
hadi sende sdyle dedigin zaman sdyler, bazis1 boyle ¢ok
seydir; bilmedigi sorularda bile parmak kaldirir, 6n
planda olmak ister, bazisida; ben biliyorum bukadar seye
ne gerek var sadece ben bilgimi sinavlarda sunayim
derste fazla yorulmayayim diye parmak kaldirmaz ama

ben kaldirinca cevap verir.

9: Ogrencilerinizi tammaya yonelik onlarla ile ilgili
bilgi topluyor musunuz? Nasil?

T1: Cocukla konusuyorum, ailesi ile konusuyorum,
cocugu ben gozlemliyorum eski Ogretmeninden bilgi
aliyorum, ve artik anliyoruz dedim ya deneyim isi,
cocugun simiftaki halinden, evde tatsiz birsey oldugunu
bile anliyorsunuz yani

10: Simfimzdaki farkh sekillerde 6grenen 6grencilere
gore dersinizi yonlendiriyor musunuz? Nasil?
Alternatif soru 1: Sizce biitiin 6grenciler ayn1 sekilde
ogreniyor mu? Bu sorunu ¢6zmek i¢in neler
yapiyorsunuz?

Alternatif soru 2: Ogrencilerinizin gelisim diizeylerine
ve Ogrenme bicimlerine uygun Ogretim ydntemi
kullaniyor musunuz? Nasil?

T1: Simdi bende 2 6grenci vardi, onlara soyle bir yontem
uyguladik: Hergiin bir arkadast mesela matematikten bir
iki soru cozdiiriiyordu. Cocuk, cocuktan ¢ok daha iyi

ogreniyor, birbirinin dilinden ¢ok i1yi anliyor ve hem
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cocuklarda yardimlagsma duygusu ve hemde bir toplumsal
gbrevi yerine getirir gibi bilgisini bagkasiyla paylagmasi
acisindan. Bir 6grencim vardi biitiin siniftaki basarili
ogrenciler hergiin 0gle teneffiisinde yarim saat
calistirtyorlardi boyle bise denedim bu ¢ok iyi oldu birde
o cocuklar1 biz ¢ok yakindan takip ediyoruz, ailesi ile
konusuyoruz, fakat o c¢ocuga odaklandigin zamanda;
sinifin  biiyiik kismu kaliyor, bunu iste bu sekilde
gotiirmeye c¢alistyorum. Boyle oluyor.

11:  Ogrencilerinizi  degerlendirirken  bireysel
farkhliklar: goz oniine aliyor musunuz? Nasil?

T1: So6zlii notu var bizde biliyorsunuz iste dedim ya
cocugun cabasina gore belki c¢ok sayfalar dolusu
yapmamistir ama c¢ok caba sarf etmistir., buda bi yerde
mesela fen notuna; ¢ok caba sarf ettigi fen notuna 5
veremiyorsun yani 100 veremiyorsun, nihayetinde bilgi
100 liik degil simdi burada insan uzun siire not verirken
diistintir, cokta diisilk vermemek icin, ciinkii birazda
olgunlastikca ben cocuklarin gelisecegine inaniyorum.
Hani derler ya 7 sinde neyse 70 inde odur, hayir ben buna
inanmiyorum, bunu sdylediginiz

zaman gelisimi

reddetmis oluyorsunuz, ben buna inanmiyorum, o
cabasindan otiirli cok diisilk vermedim iyi verdim ama
cok boyle parlak boyle aaa ben neymisim diye hos
biseye, hayalede kaptirmadim ortada boyle bir not verdim
onlara

12: Ogrencileriniz arasindaki bireysel farkliiklarm
sekilde

onlarin 6grenmelerini ne etkileyecegini

diisiiniiyorsunuz?
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Alternatif soru: Ogrencileri tanimanin 6gretim 6grenme
stirecindeki yeri ile ilgili ne diistiniiyorsunuz?

T1: Su sekilde ifade edeyim; geng niifus ¢ok fazla bizim
tilkemizde onun i¢inde se¢cme sinavlari yapiliyor, o tiir
sinavlarda da cocuklar se¢gme sinavini basaramiyor. O
zaman ne olacak meslek liselerine yonlendirilecek fakat
burda bizim en biiyiik engelimiz veli. Veli diyorki benim
cocugum bukadar basarili, benim ¢cocugum boyle olamaz,
yani ¢ocugunuda bir statii gibi goriiyor ve onun iyi
yerlerde olmasini istiyor. Anne, baba, ¢ocuk o kadar
0zdeslesmiski ¢cocugu basarisiz oldugu zaman kendi de
basarisiz oluyor diisiincesinde, c¢ocugunuz  Oss yi
basaramaz dediginiz zaman o kendi cocugunu c¢ok
basarisiz goriiyor, dolayisiyla kendisini basarisiz goriiyor,
bunu asla kabul etmiyorlar, Benim mesela cem diye bir
O0grencim vardi aile bunun birtiirlii hiperaktif oldugunu
algilama giicliigii cektigini kabul etmiyordu ama ben onu
goriir gormez anladim 2. donem geldi bana bu 6grenci,
anne baba veteriner, bunun 3. 6gretmeni idim ben. 5 yil
icerisinde 3. Ogretmene getirmisler bir tiirlii kabul
etmiyorlar, ben Once aileye bunu kabul ettirdim. Yani
bakin bu bir ceza degil, bu utanilacak birsey degil, yani
bu boyle, bunu siz kabul edinki ¢ocuga daha fazla yararh
olun, bu cocuga siz boyle yaparsamiz 18 - 20 yasina
geldigi zaman ne yapacaksiniz, ¢cocuk siddete egilimli
idi, anne babasi hep cevreyi sucluyordu, 6gretmeni ¢ok
sucluyorlardi, ayrildig1 okuldaki 6gretmenini, dedim ki,
cocuk iletisim kurmak istiyor, fakat bu iletisimi vurarak
yaptyor ve vurdugu zaman kargi tarafi acittigimi kirdigini

bilmiyordu, cocukla ben konustum, bdyle yapma, seni
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cok seviyorlar boyle yapmadan konusarak iletisim kur ve
dedim ki aileye, bunu mutlaka drama kurslarina gonderin,
birde bu enerjisini bosaltacagi bir spora ama spor bireysel
spor olmasin futbol, basketbol, voleybol gibi grup
sporlarina gonderin ki, oralarda iletisimi artsin, sonra aile
ikna oldu, bir psikologa uzmana gotiirmeyi kabul ettiler,
drama kurslarina yazdirdilar, spor kurslarina yazdirdilar,
daha sonrada smiflada ben konustum cemin 6zel
durumunu, anlattim, ona sevgi ve ilgi gostermemiz
gerektigini, tepki gostermememiz gerektigini anlattim ve
boylece kabullendiler ve giizel bir y1l ge¢irdik cemle.
13: Ogretim siirecinizde bireysel farkhhklar1 goz
oniine alirken,
f. bilgi ve uygulama bazinda yasadiginz
sikintilar var m1? Aciklar misimz?
T1: Mesela baz1 Ogrenciler kavrayamiyor, tekrar
sordugunda unuttum diyor, bu konuda hi¢ bir bilgim yok
diyor, bilemiyorum diyor. Bu tiir 68renciler icin ¢cocuk
gelisimden stajer arkadaslar geliyordu, dediler ki:
Bunlarin normal insanlar arasinda yasamayi 6grenmesi
lazim, onlar o agidan bakiyordu. Bende diyordum ki: Bu
tiir cocuklardan her sinifta bir ikitane var, 40 kisilik bir
siifta 38 kisiyi bir tarafa birakip, o 2 kisiye ayiracak
zamaniniz yok, ilgilenemiyoruz ama milli egitim diyor ki;
ilgileneceksiniz o bidefa hayal, olmuyor, hi¢ kimsede
bunu yapamaz. Eger hergiin ben ona bir 5 - 10 dakika
ayirabiliyorsam, bu ¢ocuk sansh oluyor. Ciinkii konular
cok fazla, simdi dediler ki; yeni programda konular az,
konular az degil, bizim 4 fen 4 sosyal iinitemiz vardi,

simdi 7 fen 8 sosyal {initemiz var, 15 {initeye ¢ikti. Bunun
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hazirhig, islenmesi, degerlendirmesi cok zaman aliyor, o
kadar kosusturduk ki biz bu sene ve herseyde, o
gozlemler, deneyler istedigimiz gibi olmadi zaman
yetersizliginden dolayi. Simdi bu kadar yogun bir
programda, bu cocuklarla, bu kaynastirmalarla veya
algilamada giicliik ceken cocuklarla nasil
ilgileneceksiniz. Ben bunlarin bir sinifta toplanmasindan
ve gercekten bu dalda egitim almis Ogretmenler
tarafindan egitilmesini istiyorum. Bu avrupada boyle,
ama bizimkiler diyorlar ki; yok bu normal g¢ocuklarin
arasina girsin. Peki, ne olacak daha sonra? Mesela ben o
cocuklarla ilgili bise okudum: onlarin zihinsel diizeyi
yetersiz olunca el becerisi iyi gelisiyormus, bu tiir seyler.
Mesela el becerilerine yonelik egitim verilirse, onlar
ileride kendi geciminide saglayacak duruma gelir, bir
meslek 6grenir. Ama normal 68rencilerin icerisinde tam o
el becerilerinin gelisecegi veya daha kiiglikken
biikiilebilecegi yaslarda taaa 8. smifa kadar normal
okulda 8. siniftan sonra bunlarin hormonlarn gelistigi
zaman bunlar okullarda daha biiyiik problem olacak, karsi
cinse ilgisi basladig1 zaman. Bu konuda soyle yapalim:
Bir miiddet haftanin belirli giinlerinde 06zel egitim

alabilir, belirli giinlerde normal sinifa katilabilirler.

g. yonetimle ilgili yasadigimz sikintilar var
mi? Aciklar misimz?
T1: Hayir bireysel farkliliklar1 goz Oniine almaya

calisirken yonetimle ilgili bir sikintim olmad.
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h. velilerle ilgili yasadigimz sikintilar var nm?
Aciklar misimz?
T1: Velilerle ilgili ben hi¢ bir zaman sikinti yagamam.
Ben birinci siifi aldigim zaman velilerle konusurum
kurallarim1  sdylerim cocuklara nasil davranacagimi
sOylerim ve neleri asla yapmayacagimi sdylerim ben asla
bir ¢ocuga aptalsin, gerizekalisin, senden adam olmaz,
asla boyle bir sey sdylemem ve velilerede ¢cok koruyucu
olmamalari, ¢cocukalarinin suglarimi 6rtbas etmemeleri ve
ogretmene karsi ¢cocugu savunmamalarini sdylerim. Ama
birde su var, egitim ile anne baba duygusu celisiyor o
yiizden ben yatili okullara ¢ok taraftarim.
i. okulunuzda bulunan kaynaklar ve
olanaklar ile ilgili yasadigimiz sikintilar var
m? Aciklar misimz?
T1: Burada mobilya konusunda hersey dort dortliik ama
ders ara¢ gerecleri, ¢cok eksik. Ama ingallah bu sene
hersey olacakmis. Ama hersey bir yana birinci kademe
icin fen labaratuar1 sart. Insallah mutlaka kuracagiz bu
sene
j- oOgrencilerinizle ilgili yasadigimz sikintilar
var mi1? Aciklar misimz?
T1: Hayir hi¢ bir sikintim yok. Ben onlarin ilgisini ¢ok
giizel topluyorum, onlarla sakalasirim.

Goriismemiz sona erdi, katkilariniz i¢in tesekkiirler

5.14.2
Contradiction
of education
and feeling of
being a mother
and father

5.1.1.3 Lack of
equipments

5.1.1.4 Lack of
laboratory
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