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ABSTRACT

THE EFFECTS OF TEXTBOOK STYLE AND READING STRATEGY ON STUDENTS’

ACHIEVEMENTS AND ATTITUDES TOWARDS HEAT AND TEMPERATURE

Akyiiz, Volkan
M.S., Department of Secondary Science and Mathematics Education

Supervisor: Assist. Prof. Dr. Ali Eryilmaz

July 2004, 96 pages

The aim of this study is to investigate the effect of textbook style and reading strategy on 9th
grade students’ achievement and attitude towards heat and temperature at Eregli district of Zonguldak.
Textbook style was means that whether textbook written in conceptual style or traditional style. The
reading strategy was taken as K-W-L vs. reading without K-W-L. The study uses factorial design to
investigate partial and combined effects of these methodologies.

In the study convenience sampling was used. The participants were 123 9th grade students at
Zonguldak Eregli Super High School in four different classes. Then selected classes were randomly
assigned into four groups. The groups were conceptual physics text with K-W-L reading strategy,
conceptual physics text with reading without K-W-L, traditional physics text with K-W-L reading
strategy and traditional physics text with reading without K-W-L. Achievement and attitude tests were

administered before and after the treatment.



The data was analyzed by Multiple Analysis of Covariance (MANCOVA) to find out
individual and combined effects of conceptual physics texts and K-W-L reading strategy. The results
has shown that conceptual physics texts were effective in increasing students’ attitude, K-W-L was
effective in increasing achievement, and their combination was effective in increasing both

achievement and attitude of the students.

Keywords: Physics education, conceptual physics, K-W-L, textbook style, reading strategy,

heat and temperature.
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0z

DERS KITABININ SITILININ VE OKUMA STRATEJISININ OGRENCILERIN ISI VE

SICAKLIK KONUSUNDA BASARI VE TUTUMUNA ETKISI

Akyiiz, Volkan
Yiiksek Lisans, Ortadgretim Fen ve Matematik Alanlar1 Egitimi Bolimii

Tez Yoneticisi: Yrd. Dog. Dr. Ali Eryilmaz

Temmuz 2004, 96 sayfa

Bu ¢aligmanin amaci ders kitabinin sitilinin ve okuma stratejisinin Zonguldak Eregli’deki 9.
smif 6grencilerinin 1s1 ve sicaklik konusundaki basar1 ve tutumlarina etkisini incelemektir. Ders
kitabinin tislubundan kastedilen kavramsal m1 yoksa geleneksel bir iislupla yazildigidir. Okuma
stratejisi olarak K-W-L yonteminin geleneksel okumadan farki ele alinmigtir. Calisma belirtilen
metotlarin kismi ve birlestirilmis etkilerini gézlemlemek i¢in faktdrsel dizayn kullanmaktadir.

Calismada 6rneklem aragtirmaciya uygunluguna gore segilmistir. Katilimcilar Zonguldak
Eregli Stiper Lisesi’nde okumakta olan dort farkli siniftaki 123 9. sinif 6grencisidir. Segilen siniflar
rasgele dort ayr1 gruba ayrildi. Bunlar kavramsal fizik metni ve K-W-L okuma stratejisi, kavramsal
fizik metni ve geleneksel okuma, geleneksel fizik metni ve K-W-L okuma stratejisi, geleneksel fizik
metni ve geleneksel okuma gruplariydi. Uygulamaya baslamadan 6nce ve uygulamanin ardindan

basar1 ve tutum &lgekleri uygulandi.
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Veriler kavramsal fizik metninin ve K-W-L stratejisinin kismi ve birlesik etkisinin dl¢iilmesi

icin MANCOVA istatiksel teknigi ile incelenmistir. Sonuglar kavramsal fizik metninin 6grencilerin
tutumlarini yiikselttigini, K-W-L okuma stratejisinin 6grencilerin basarilarini arttirdigini, her ikisinin

beraber uygulanmasinin da hem basariy1 hem de tutumu arttirdigini géstermektedir.

Anahtar Kelimeler: Fizik egitimi, kavramsal fizik, K-W-L, okuma stratejisi, 1s1 ve sicaklik.
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CHAPTER 1

INTRODUCTION

Although physics is an everyday concept, many of teachers, like Hewitt (1972) and Reinstein
(1990), indicate reluctance of students towards physics courses. Students often treat physics as an
incomprehensive concept. In their respects, it is difficult to go with full of equations and hundreds of
algebraic calculations. Especially, the students who struggle with mathematics often complain about
the algebraic nature of physics (Hewitt, 1972). Therefore results of many studies simply indicate that
mathematics achievement is one of the prerequisite conditions for the achievement in physics (Hart &
Cottle, 1993). When achievement in physics strongly needs mathematical ability, in Turkey, however,
these physics courses are given to all students no matter whether the student will select the area of
science or not, at ninth grade. As a result, it is unavoidable to see the students struggle with physics,
although they are not well in related mathematics concepts. In this case, we should treat students in an
appropriate manner.

Throughout reviewing the literature there are two methods that may help overcoming
mathematical difficulty in physics courses. One is the coordination between mathematics teachers and
physics teachers (Reinstein, 1990); the other way is giving concepts before mathematical calculations
(Hewitt, 1990). Although Reinstein’s model is found to be a bit helpful, satisfying this coordination

with another area is difficult. The other solution provided by Hewitt is “conceptual physics”.



To Hewitt (1990), instead of mathematical calculations and manipulations, using
mathematical structure of physics to show relationships between the ideas and concepts will not
intimidate students, and this is called “conceptual physics”. The equations are used only to show the
relationships, and are guides to critical thinking.

Hewitt (1990) claims that it will be helpful for the students, if conceptual aspect is given
before the mathematical side. However, it is difficult to activate conceptual physics in classrooms.
There will be following problems when using it. First, for an effective use, teacher must be informed
with all of the system they will use in the class. Second, because science and technology is the one of
the bases of conceptual physics (Hewitt, 1972), teachers should have a broad range of general
knowledge. Third, there must be enough material to support effective learning. Concerning all of these
points, conceptual physics seems difficult to be applied for the first time. As a result, the current study
aimed to use one of the steps that will contribute to all other steps. That is using conceptual physics in
a text. The expected uses of this text material are giving an idea about conceptual approach to physics,
supporting teachers with general knowledge and providing some materials before using the
methodology. That means conceptual physics in a text will be the first step to put conceptual physics
into practice.

Students’ another difficulty is their lack of reading achievements. The study of Progress in
International Reading Literacy Study (PIRLS) conducted by the International Association for the
Evaluation of Educational Achievement (IEA), 2001, has shown that Turkey was the 28th of 35
countries in terms of the reading achievement (Anadolu Ajans, 2003).

Reading Assessment Advisory Committee (RMC) defines reading as;

“Reading is a dynamic process in which the reader interacts with the text to construct
meaning. Inherent in constructing meaning is the reader’s ability to activate prior knowledge, use
reading strategies and adapt to the reading situation (Marinak, 1998, p. 2).”

That is, reading includes interaction with the text, activating prior knowledge, using reading
strategies and their adaptations to reading. There are many reading strategies like anticipation guide

(Head & Readence, 1986), expectation scheme (Ribovich, 1977), and Graphic Organizer (Barron &
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Earle, 1973). Among them K-W-L reading strategy (K-W-L) suggested by Ogle (1986) seems the most

easy and flexible one (Wilhelm, 2002).

K-W-L (What I Know, What I Want to Learn, What I Learned) is designed to help students
learn from expository text in any content area. It has three steps: brainstorming and categorizing,
questioning to set purpose to read, and examining answers to those questions. Each step is recorded on
the related column of K-W-L chart. The first step is for the students to tell or write what they already
know about the topic in the first column, the K column. When all known information has been
recorded in K column, the information is categorized to indicate what types of information that will be
found during the learning phase. And the second step is to generate a list of questions that reflect what
the student wants to know about the topic. At the same time, these questions are listed on the W
column of K-W-L chart. This list then becomes a guide for the upcoming reading. Then text material is
read with the purpose of seeking answers to the questions listed. The last step is to list the information
learned about the topic. The student may have discovered answers to all questions asked, or may find
that some still need to be answered. This procedure is intended to help teachers become more
responsive to helping students to access appropriate knowledge when reading expository text. K-W-L
is also intended to support student learning before, during, and after reading as most of reading
techniques. Ogle has noted that as students use this procedure over time they become more actively
involved in their reading of expository text (Ogle, 1986).

There are various studies that use different forms of K-W-L. Some examples are extended
K-W-L (Sampson, 2002), K-W-W-L (Bryan, 1988), and K-W-LA (Mandeville, 1994). Instructor can
modify the strategy according to the concept.

In addition to mathematical language of physics and the difficulties in reading, there is a
common difficulty in heat and temperature concept among students. Researches indicate that students’
everyday experiences are one of the important sources of misconceptions (U.S. National Academic
Press, 1997). Therefore, students can carry many kinds of misconceptions in heat and temperature
(Albert, 1978; Bar, & Travis, 1991; Baser, 1996; Erickson, 1979; 1980; Harrison, Grayson, &

Treagust, 1999; Rogan, 1988; Shayer & Wyllam, 1981).
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In the light of these points, the purpose of this study is to investigate the effects of Conceptual

Physics Texts (CPT) and K-W-L Reading Strategy (K-W-L) with respect to Traditional Physics Text
(TPT) and Reading without K-W-L (Non-K-W-L) on ninth grade students’ achievement and attitude
toward heat and temperature.
1.1 Problem
What are the effects of CPT vs. TPT and K-W-L vs. Non-K-W-L on 9th grade students’
achievement and attitude towards heat and temperature at Eregli district of Zonguldak?

1.1.1 Subproblems

What is the effect of CPT on 9th grade students’ achievement in heat and temperature when
compared with traditional text?

What is the effect of CPT on 9th grade students’ attitude towards heat and temperature when
compared with traditional text?

What is the effect of K-W-L on 9th grade students’ achievement in heat and temperature
when compared with Non-K-W-L?

What is the effect of K-W-L on 9th grade students’ attitude towards heat and temperature
when compared with Non-K-W-L?

What is the combined effect of CPT with K-W-L on 9th grade students’ achievement in heat
and temperature when compared with TPT with Non-K-W-L?

What is the combined effect of CPT with K-W-L on 9th grade students’ attitude towards heat
and temperature when compared with TPT with Non-K-W-L?

1.2 Hypotheses

1.2.1 Research Hypotheses

Through analyses following research hypotheses will be tested.

1. When prior achievement, prior attitude, gender and age are controlled, there is no
significant main effects of textbook style and reading strategy, and interaction effects on the collective
dependent variables of ninth grade students’ physics achievement and physics attitude through heat

and temperature concepts.



2. When prior achievement, prior attitude, gender and age are controlled, there will be
interaction effect on students’ achievement between two treatments. The students experiencing CPT
and K-W-L will have higher physics achievement than students in other groups.

3. When prior achievement, prior attitude, gender and age are controlled, students
experiencing CPT will have higher physics achievement as compared to students experiencing TPT.

4. When prior achievement, prior attitude, gender and age are controlled, students
experiencing K-W-L will have higher physics achievement as compared to students experiencing Non-
K-W-L.

5. When prior achievement, prior attitude, gender and age are controlled, there will be
interaction effect on students’ attitude between two treatments. The students experiencing CPT and K-
W-L will have better physics attitude than students in other groups.

4. When prior achievement, prior attitude, gender and age are controlled, students
experiencing CPT will have a better attitude as compared to students experiencing TPT.

5. When prior achievement, prior attitude, gender and age are controlled, students
experiencing K-W-L will have a better attitude as compared to students experiencing Non-K-W-L.

1.2.2 Null Hypotheses

Therefore following null hypotheses will be tested.

H1: There will be no significant main effects of CPT, K-W-L, and interaction effects on the
population mean of the collective dependent variables of; ninth grade students’ physics achievement
and physics attitude through heat and temperature concepts when the effects of prior achievement,
prior attitude, gender, and age are controlled.

Ho (acu, aty: Hepr—Mrp1=0; Pk-w.L—H Nonk-w-L =0; no interaction exists

H2: No population means difference exists among students classified by the product of CPT
and K-W-L on ninth grade students’ achievement in heat and temperature concepts when prior
achievement, prior attitude, gender, and age have been accounted for.

Hy [acny: no interaction effects exist.



H3: No population means difference exists between the achievement scores in heat and
temperature concepts of the ninth grade students’ treated with CPT and those of the ninth grade
students’ treated with TPT when prior achievement, prior attitude, gender, and age have been
accounted for.

Ho achy:pepr — prpr=0

H4: No population means difference exists between the achievement scores in heat and
temperature concepts of the ninth grade students’ treated with K-W-L and those of the ninth grade
students’ treated with Non-K-W-L when prior achievement, prior attitude, gender, and age have been
accounted for.

Ho (ach): Hk-w-L = K Non-k-w-L =0

H5: No population means difference exists among students classified by the product of CPT
and K-W-L on ninth grade students’ attitude towards heat and temperature concepts when prior
achievement, prior attitude, gender, and age have been accounted for.

Ho [ar): no interaction effects exist.

H6: No population means difference exists between the attitude scores in heat and
temperature concepts of the ninth grade students’ treated with CPT and those of the ninth grade
students’ treated with Non-K-W-L when prior achievement, prior attitude, gender, and age have been
accounted for.

Ho arry: Hepr — Mrpr=0

H7: No population means difference exists between the attitude scores in heat and
temperature concepts of the ninth grade students’ treated with K-W-L and those of the ninth grade
students’ treated with TPT when prior achievement, prior attitude, gender, and age have been
accounted for.

Hy [ATT]- MK-W-L — H Non-K-W-L =0

1.3 Definitions of Important Terms
Throughout the study, these terms have special meanings: conceptual physics text, K-W-L,

traditional physics text, Non-K-W-L, physics achievement, physics attitude, gender, and age.
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Conceptual physics means “putting the concept before computation” (Hewitt, 1990, p.55). Therefore,

using conceptual physics text is using a text which explains the physical event before mathematical
manipulations. In this study, Paul Hewitt’s book named “Conceptual Physics” was used. In his
approach students are engaged with the analogies and imaginary real-world situations to provide strong
understanding of physical principles. In this way students are expected to understand physics equations
and formulas better, and they can link the physics with everyday world. The book skillfully uses
pictures and images to make understanding easier. Misconceptions cover another important part in
Hewitt’s books. He stresses the common misconceptions for many times. The book includes review
questions at the end of the chapter and these questions are strongly related with the things expressed
through the chapter inside. Most of these questions remind the facts behind the misconceptions.
Traditional physics text refers to the currently used physics texts instructed currently in high-
schools. They are approved by the Ministry of Education and present concept and the computation at
the same time. The authors of traditional physics textbooks were Y. CAKMAK and C. SAHIN. Book
used was the fifth edition, published in 2003.
The characteristics of traditional physics textbooks are;
e Concepts are given at the same time with computation.
e No emphasis on real-world situations, and there is no so many analogies to explain
the events.
e Formulas are used for solution of complex computational problems and have more
role than showing the relationships between the variables.
e  Figures inside just to show laboratory action or simple images refers to one of the
words stated in the text, and that is not a part of a discussion.
e  Most of review questions are quantitative questions, and the goal is to make students
get practice of the problem solution.
o Eliminating misconceptions is not one of the major objectives of the text.
K-W-L is the abbreviation of “what I Know, what I Want to know, and what I Learned”. It is

firstly suggested by Ogle (1996). It is a three column chart procedure. That is, a three column chart
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having the titles “what [ know”, “what I want to know”, “what I learned” is filled by the interaction of
teacher with the students. First, before reading, readers begin to brainstorming about the concept and
their reactions are written on the board. These reactions are also saved on the “what I know” column of
the chart. Then these reactions are grouped. After that, considering the responses given before,

students ask questions about the topic, about what they want to know. Their questions, then, written to
“what I want to know” column of the table. At last, students read the text and try to find the answers
inside the text (Ogle, 1996). In this study, this reading strategy will be a bit modified and the third
column will be completed at home as an assignment.

The other term, Reading without K-W-L (Non-K-W-L), refers to reading a text without using
K-W-L. In general, people are unwilling to read with special techniques, unless they are encouraged.
Control for this type of reading is only answering the chapter-end questions.

Prior achievement was the pre-test scores obtained from the physics achievement test. This
test was developed by the researcher by using the questions of previous university examinations. The
test includes equal number of quantitative and qualitative questions.

Physics achievement was the post-test scores obtained from the physics achievement test.
This test only differs from the previously used test with its appearance.

Prior attitude was the pre-test scores obtained from the 24-item physics attitude scale (PAS).
This scale was obtained from study of Taslidere (2002) and adopted to heat and temperature.
Enjoyment, self-efficacy, importance of physics, achievement motivation, and interest related behavior
were the factors in the scale.

Physics attitude was the post-test scores obtained from the PAS.

Gender is the answers of the students given to this question. Gender distribution was similar
to all of the groups and in female’s favor. Age is the ages of each participant. The ages are important
during these years. Because, these are the ages that the students pass from concrete-operational level to
formal-operational level (Gredler, 1992). For this reason, both genders and ages were controlled during

the study.



1.4 Significance of This Study

The significance of the current study will be explained in terms of student, teacher,
instructors, authors, Ministry of Education, and researchers. The significance of this study can be given
as follows:

1. This study will help student to increase reading comprehension ability by using K-W-L
strategy. In addition students can overcome their physics difficulty by conceptual physics texts. Thus
physics will become a more understandable and enjoyable course.

2. Teachers can use conceptual physics text in their lectures. By using conceptual physics
texts, they can draw the interest of students, and so the productivity. Moreover, that can increase their
general knowledge about science and technology for beginning with conceptual physics approach. At
the same time, the study provides a source that teaches physics conceptually. By this reading strategy,
teachers can increase the effectiveness of the text.

3. It is good for instructors to see there are different approaches to eliminate physics anxiety
and improve reading comprehension. This study combines both of these approaches. The study shows
the need for training pre-service students with reading strategy and textbook evaluation. In the
guidance of this study, instructors can develop their courses that teach these techniques to pre-service
teachers and, they can encourage pre-service teachers to the use of conceptual physics text, and K-W-L
reading strategy. Study also shows the importance of reading techniques in different subject areas.

4. Authors can enhance their books according to findings of this study. Especially for physics
textbooks, the “language” of the book is important. As stated earlier, too much mathematical language
to teach physics for the first time decreases interest and motivation of the students, therefore, the
success of the students. At this point authors can use conceptual approach in their books, and includes
discussion questions that lead to reading techniques.

5. For the Ministry of Education, this study will present another aspect of science textbook
problem. That is conceptual approach should be applied in the preparation of the texts. Study also
implies the need for using conceptual physics approach, and demonstrates a way to begin conceptual

physics.
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6. Study shows the importance of conceptual physics approach and the ways of passing to

approach through curricular system rather that just using directly. The reason behind this indirect
application is the difficulty of adaptation of the system for the new methodologies. Reading strategies
and their effects on textbook comprehension was discussed. In this way, study supports for future
research that cares effects of textbook style, methods to passing one educational method to another,
reading strategies and increasing textbook efficiency through usage. In addition, the study will use a
valuable research design, factorial design, in terms of efficiency, control over additional variables and
the study on the interaction between the independent variables (Hinkle, Wiersma & Jurs, 1988) as it

will be stated later.
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CHAPTER 2

REVIEW OF LITERATURE

This chapter is devoted to the presentation of theoretical and empirical background of the
current study. The headings mainly includes following concerns; the reason for the students’ obscurity
in physics, the way to increase attraction - conceptual physics, the attiributes of current textbooks,
reading difficulties of the students, K-W-L reading strategy, students’ perception of heat and
temperature concept.

2.1 Trouble with the Physics Courses

2.1.1 Physics with Mathematical Language

The reason for the need of physics is best explained by Hewitt’s terms: “You can’t fully enjoy
a game unless you know its rules. Whether it’s a ball game, computer game, or party game- if you
don’t know the rules, it can be boring. You miss out on what others enjoy... Richness in life is not
only seeing the world with open eyes, but knowing what to look for. We begin by looking at some of
nature’s basic rules-physics” (Hewitt, 1999, pp. XI). Therefore, the physics is to understand, and then,
enjoy the nature.

When Hewitt’s terms imply some excitement, physics is often not preferred among the
students (Hewitt, 1972; Reinstein, 1990). Hewitt (1972) and Reinstein (1990) explain this problem
with the algebraic structure of physics. The physics differs from other academic disciplines by its
algebraic nature. A letter by Eleanor (2001) expresses the difficulty of achieving a physics course

because of the high level of mathematics needed and adds “as a math graduate working as a university
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research associate I should be well qualified to support my daughter, who has just started AS-level

physics, with the maths she needs for the science” (p. 89). This comment well explains the situation
through the physics courses. The physics courses are full of mathematics, and needs complex
processes.

The relation between physics and mathematics achievement is a well-known fact. The study
by Hart and Cottle (1993) is one of the researches that investigate mathematical background of physics
students. To conduct the study, questionnaires were distributed to all students who attending a course
called Collage Physics A at Florida State University throughout the semesters Fall 1990, Fall 1991,
and Fall 1992. There were 508 questionnaires which were analyzed. Throughout the analysis Whitney
U test is used and significance levels were selected as .05. However, the significance levels for the
study generally can reach to p=.0001. For the study, most recent mathematics grades were asked to the
students. Their mathematics grades were compared with the grades taken from first semester physics
courses. Results show that students who get B or better from the mathematics have physics grade of
2.4 on average, and the students lower than C" mathematics achievement has 1.8 of physics
achievement on average. That means physics achievement directly related with mathematics
achievement, if the course is an algebra-based physics course as in Florida State University.

2.1.2. Alternative Methods for Attraction to Physics

There are numerous studies to make physics more attractive. Kashy et al. (1995) used a
computer programming to support education, Newel and Ross (1996) get used to analogy of woolen
hat in elimination of some misconceptions related with temperature, Lee (1995) tried to have a better
understanding of circular motion by a toy car, Volchok (1997) used an interesting way to make clear
force and motion concepts-juggling, Hildreth and Matthews (1997) used Tae Kwon Do in illustrating
Newton’s second law of motion. However, these approaches were tied to specific concepts.

Reinstein (1990) designed a coordinated calculus and physics program with a calculus
teacher. Through the study, the algebraic nature of the concept was taught by the calculus teacher, and
then the related topic is presented by the physics teacher. Like, before teaching slope relationships of

position vs. time and velocity vs. time graphs provide student with limit and derivative. He stated one
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of the advantages of this method as it provides immediate reinforcement of concepts and methods. He

claims this method could be more developed among concepts and probably increases the power of
success. However, he indicates coordination between teachers is a difficult concept.

Another approach for eliminating mathematical barrier is conceptual approach. Conceptual
physics is the way of teaching without relying on mathematical terms. It introduces physics by means
of daily life experiences, logical reasoning and critical thinking. The mathematical formulation is only
for showing the relationship between ideas and concepts, instead of “intimidating” learner with
complex algebraic manipulations, calculations and so on (Hewitt, 1972; 1990).

2.2. Conceptual Physics

2.2.1 Development of Conceptual Physics

Conceptual physics is the studying the physical concepts qualitatively by emphasizing on
mental imagery (Hewitt, 1983). That is, studying physics concepts are related to the events familiar to
everyday environment (Taglidere, 2002). Hewitt (1990) believes the importance of mathematics as a
language of physics, but he claims that conceptual physics should be given before complex algebraic
manipulations. Because, such manipulations can be a negative stimulus to new, especially for non-
science, students. Conceptual understanding is important. He implies this with the following sentence
“A physics student who lack a conceptual understanding of physics and who is with physics problems
is a kin to deaf person writing music or blind person painting” (Hewitt, 1983, p. 309).

Although conceptual physics is become famous with Hewitt, there were other conceptual
studies before him. Richard Feynman was a famous physicist and his books The Feynman Lectures on
Physics include no numeric problems (Hewitt, 1994). Ed North, a physics teacher at Connecticut,
developed a conceptual-based physics courses in the late 1960’s. More than 20 years, approximately
90 percent of Taft School, in Watertown has taken his physics courses (Hewitt, 1990). In the year
1969, a physics textbook with the name “Conceptual Physics” is published by Ballif and Dibble
(1969). It was only about the mechanics course. The goal stated by Ballif and Dibble is quite similar to
those of Hewitt’s. They indicate “Our approach to the principles of physics essentially conceptual

rather than mathematical. Although simple equations appear throughout the text, they have mainly for
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the precise statement of important principles” (Ballif & Dibble, 1969). After that, Hewitt has prepared

first edition of his conceptual physics textbook in 1971. It was including only a few numbers of
equations. Now many teachers use conceptual physics in their course (Hewitt, 1990).

Hewitt (1990) states some successful applications of conceptual physics. Some of people
owner of these successes are Elaine Robinson, Nancy Watson, and Paul Hickman. When Robinson, a
high school teacher at Washington, has only twelve students in her first semester, after the principal’s
recommendation on using conceptual approach, the number of students taken the course tripled. To see
the effect of conceptual approach, Watson, treated half of her classes with conceptual physics. After
having 30 to 50 percent of increase in success following year she began to teach students with
conceptual physics only. Paul Robinson, recipient of 1987 Presidential Award for Excellence in
Science Teaching, used computers in his conceptual physics course. Almost hundred percent student of
his school has taken the course. There are many others other than Hewitt expressed, Madsen et al.
(1992), Brouwer (1994), Taslidere (2002) are the examples.

2.2.2. Fundamentals of Conceptual Physics

There are three primary objectives in conceptual physics. First is to teach hardcore physics
emphasizes everyday environment. Second is to shape critical thinking. Third is to relate physics with
technology.

2.2.2.1. Hardcore Physics. Hewitt (1972) indicates that there is an opinion that non-science

students cannot be taught with physics. Therefore, instead, physics instructors give history of physics
or say what it is talking about. Hewitt strongly disagree with this opinion. According to him,
everything can be taught to the student by simply giving the hardcore of the physics, rather than
complex forms of algebra. When the relationships between the concepts considered, he uses formulas
and exaggerated symbols through them. This kind of approach both time saving and not confuses the
students.

Instruction with hardcore is not discussing mechanical advantages of various machines, the

blocks on top of each with an inclined plane, the conversations between temperatures, right-hand rule
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for magnetic field. Hardcore should be more simple and everyday related examples (Hewitt, 1972),

like the examples in his book; a man in the bathroom or a girl sleeping with a blanket (Hewitt, 1999).

Hewitt (1972) also indicates in his article that using mathematics when teaching physics first
time is a kind of negative stimulus, and causes to hinder completion of other instructional objectives.
He explains the situation with this analogy. “A salesman will not get a favorable attitude toward his
product presenting it to customer in a negative setting” (p. 523).

2.2.2.2. Shaping Critical Thinking. Understanding a concept is not stating, or paraphrasing,
the same fact given before. It mainly includes using different cognitive manipulations. According to
Gagné, cognitive strategies are the activities undertaken by the learner to facilitate understanding
(Gredler, 1992). As an example to teach critical thinking, Hewitt (1972) provides some examples, one
of which “it is common to say that air rises because it is less dense than cold air. Warm air rises,
however, principally because it is pushed upward from below with more force than it is pushed with
more force than it is pushed downward from above. The fact that it is less dense than cold air simply
means that per unit volume its weight will be small enough for the difference in upward and downward
pushes of surrounding air to be effective” (p. 273).

2.2.2.3. Relating physics with technology. Hewitt (1972) states that people are afraid of

future. Because, they see technology and advancements in science as stepping-stones to an inevitable
totalitarian society. Problems with improvement of technology always the case and people
continuously warned with the coming troubles. However, although such disadvantages exist, it does
not mean that technology always results in unwanted situations. The dangers of fossil fuels are now
avoided by the advancements in science. Therefore, science education should reflect both positive and
negative parts of technology, not the dangers itself.

2.2.3. Conceptual Physics in a Text

Conceptual physics text is not as common as conceptual physics itself. On the other hand,
there are some text materials which mainly introduce physics in a conceptual way. Among them,
Hewitt’s “conceptual physics” book is the most famous one. There are some studies that use Hewitt’s

texts (e.g. Linder & Hillhouse, 1996; Franceschetti et al., 2001).
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Davis (1998) indicates the importance of Hewitt’s books with the following sentence: “I

myself have used Hewitt's books for helping high-school teachers to gain an essential knowledge of
physical science, so that they and their students can discuss physics with a degree of understanding that
goes beyond using definitions, rules, laws and equations to find answers to problems.” (p. 171)

Similarly, Hubisz (1999) appreciates Hewitt’s studies and defines Hewitt’s conceptual physics
book as “revolution”. After that he explains Hewitt’s success with the expression “Hewitt meets his
proposed audience where they are, doesn't get into sophisticated arguments and doesn't get bogged
down in making subtle points. He just presents the reader with what is needed to go on”. (p. 502)

A book survey conducted by the Physics Teacher (Swartz, 1999) includes Hewitt’s
Conceptual Physics textbook in its report. The committee is composed of seven teacher at State
University of New York and seven teachers around the country. The report published in the journal
indicates Conceptual Physics textbook is still more appropriate for a preliminary course or the course
where there is no external exam with standard topics. According to the report, the text is clear and
concepts flow logically from one to another. Different examples that are related to everyday
phenomena near the classical examples are included in the text. Text is supported by relevant
photographs, illustrations and comic strips that students like. Through the text some inserts like
“Physics of Sports”, “Physics in the Kitchen”, “Links to Biology” are included. The book contains
variety of questions. There are mid-chapter questions and end-chapter questions. Mid-chapter
questions are scattered throughout the text and answers are given. End chapter questions in different
formats:

e  Short conceptual review questions

e Activities that can be done with no equipment

e  “Plug and chug” questions that refers one step problem solving
e Think and explain questions that requires little critical thinking

e Think and solve problems reinforce students for mathematical skills
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In the report’s view text presents “real” physics and does “’excellent job” in explaining the

physics. “Conceptual physics is different from other texts to place it in a class by itself” (Swartz, 1999,
p. 286).
2.3. Textbook: Current Structure

It is commonly stated in the studies that textbooks covers major part of the lessons and
teachers uses textbooks like a curriculum (Barrow, 1992; Baglanti, 2000; Leite, 1999; Yager & Penick,
1987). Especially Yager and Penick (1987) give a specific numbers. In their paper, 90% of science
teachers spend about 95% of their lessons from textbook. Chiappetta, Fillman and Sethna (1991)
claims that science textbooks are used to convey much amount of information to students in science
classes, and this situation directs teachers to shape their curriculum for this goal. Soong and Yager
(1993) claims that students view their textbooks as all the source of knowledge, and their parents also
sees textbooks as the center of the education.

Yager (1983) indicates that science textbooks persuade teacher to see the main objective of
the course is the acquire information. It affects lesson flow in the way that giving homework, listing
and restating the information, testing, discussing on the test. Researcher claims that the laboratory
work can be placed in the text, but that only confirms the information in the text. Therefore, the result
of this excessive dependence may influence scientific literacy of students.

Chiappetta et al. (1991) emphasize that science textbooks should bring relation between the
students and daily life. In this way, these books get attention of the students to show how science,
technology and civilization correlate.

There are also some studies that indicate the current situation of textbooks in Turkey. Baslanti
(2000) analyzed the content of an eighth grade science textbook. In this study, the contents were put
into four themes of scientific literacy by the researcher and two teachers. These were science as a body
of knowledge, investigative nature of science, interaction of science, and technology and society. The
percentages of contents were calculated, and then put into the analysis with Cohen’s Kappa. The
Kappa value was found to be .61 and the measurements of three analyzers were 70.6% consistent. The

category of science as a body of knowledge was the first with 65%, and other three categories come
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behind with only 17%. The category science as a body of knowledge includes only the information

about concepts, principles, theories etc. After these results, researcher arrives at a conclusion that our
science textbooks mainly stress on conveying the knowledge rather than supporting strategic thinking,
scientific philosophy, and combining science with technology. Researcher believes that development
through textbooks will contribute much the educational system and will accelerate the educational
improvement.

The study by Bakag and Kesercioglu (2000) regard textbook research and textbook
improvement as an important factor for increasing the quality of education. To obtain the attitude
towards science textbooks and to make a general examination of textbooks, they conducted a study
with 350 students. The study was conducted at Buca Science Education Department. The participants
were trainees at seventh grade classes of primary schools in izmir. In their study, a science textbooks
attitude scale was generated. Then this 12 item likert type scale was administered to students. The
reliability coefficient, Cronbach Alpha, was 0.79 for the scale generated for the study. The findings
were:

e About 65% believes that sources for science lessons were not enough; only 24%
accepts the sufficiency of sources.

e Sixty percent says that, unlike Yager et al. (1987), students in their classes uses
lecture notes and there was no suggestion related to textbooks by teachers.

e  Only 40% believes that the language of the textbooks is clear and easy to understand.

o 57% claims that textbooks do not include new information and technology.

e Sixty-three percent complains about lack of figures and graphics.

e Sixty-five percent indicates the chapter-end studies as insufficient.

e A large portion (79%) claims that current textbooks are away from technological and
scientific improvements.

A similar study was conducted by Ayvaci, Cepni and Akdeniz (1999). This time participants
were six physics teachers, and 200 students at a high school. The results are interpreted by frequency

analyses. Results are just similar to those of Bakag¢ and Kesercioglu (2000). In this study, content and
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style of the current physics textbooks were evaluated. The findings were as follows: textbooks were

insufficient in pictures and figures; the language was not clear, generally results in memorizing rather

than advance thinking. In addition, the experiments in textbooks were inconsistent with the laboratory

materials in the schools. After the analysis, they propose following suggestions to improve textbook

structure:

Language of textbooks should be clear and easy to understand.

The explanations should be given from concrete to abstract.

Appearance of the book should draw the interest of the students.

More figures, pictures, images and schemas should be included.

Content should direct students to investigation rather than force to memorize.
There should be summary at the end of each chapter.

There should be some hints to solve problems.

Formulas should be explained in detail.

Texts should enable discussions.

Silay, Callica and Kavcar (1999) administered a questionnaire to 450 students from 25 high

school around different regions in Turkey. The findings were almost the same with the study of Ayvaci

et al. (1999). In addition to given recommendations, they adds two suggestions; including newest

technology, and stating objectives inside the textbook.

In his article, Ozgen (1993) states the general view of current textbooks and suggest some

solutions to current problems. In the article he generally expresses the deficiencies of the contents,

incorrect information, inconsistency with students’ level of compression, and isolated structure with

students’ environment. The suggestions to those problems related to textbooks are:

The content should be appropriate to level of students

Information given in the text should relate with daily life

They should be revised continuously

Textbooks should be thought not by itself, but as a part of all of the curricular system

Information should be given in a logical way
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e They should be supported by teacher manuals, auxiliary books etc.

e  Books should be written by the experts of each area from writing to design
He also suggests some technical information:
e  Textbooks should be printed on a quality paper
e Lines should be loosely placed
e For the ages from six to seven 24 points, from seven to eight 18 points, from eight to nine 12
points, from nine to twelve 11points, and for elders 10 points should be used
e Content should be clarified by pictures, figures etc.
e Coverage should be clearly defined
2.4. Reading Comprehension
Progress in International Reading Literacy Study (PIRLS) is conducted by the International
Evaluation of Educational Achievement (IEA) in 2001. There were 35 countries joined to this study.
Turkey participated with 5,390 students from 62 cities. The result shows that the reading achievement
of Turkey was below the average and Turkey is 28th of 35 countries. The questionnaire in the PIRLS
study indicated that in Turkey reading studies were much dependent on textbook, the other text
material were not used in students daily life. On average, more than 25 books referring to children in
each family, but Turkey only 19% of families have that many of books in their homes. Among the
countries joined to this study, only in Iran and Turkey, number of preschoolers is too small. In
addition, girls are significantly better readers than boys. Indicating the similar findings of Egitim
Arastirma ve Gelistirme Dernegi (EARGED), study arrives at a conclusion that reading skills are the
base for the school achievement and daily life and, therefore, some precautions must be taken to avoid
reading disabilities (Anadolu Ajans, 2003).
Pennsylvania Reading Assessment Advisory Committee (RMC) defines reading as (Marinak,
1998);
Reading is a dynamic process in which the reader interacts with the text to construct
meaning. Inherent in constructing meaning is the reader’s ability to activate prior knowledge,

use reading strategies and adapt to the reading situation (p. 2).
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It is known that most of the learning disability children also have reading disability. Therefore

some strategies should be used for increasing understanding from printed material (Paris & Oka,
1989). There are some techniques for increasing reading strategy development like Anticipation Guide
(Head & Readence, 1986), Expectation Scheme (Ribovich, 1977), Graphic Organizer (Barron & Earle,
1973), Guided Writing Procedure (Smith & Bean, 1980), and K-W-L (Ogle, 1986).

Effective readers, says Marinak et al. (1998), quickly previews the text and set a purpose to
read it; then activate prior knowledge by considering the topic which enables global predictions about
what to be read. After that go through the text and continually monitor their understanding. If they are
uncertain about the meaning of passage they use some fix-up strategies. The phases in reading of
effective readers, shows three categories in reading: before reading, during reading and after reading.
Marinak et al. (1998) defines reading phases and the skills in them in the following list. “Before
reading” is called as anticipating meaning and includes; previewing, surveying, setting a purpose to
read, activating personal knowledge, and making global predictions. “During reading” is called as
constructing meaning and includes the skills; assessing and revising predictions, making associations,
monitoring compression, employing fix-up strategies, reading fluently. At the end, the “after reading
strategies” defined as reconstructing and extending meaning and includes; retelling what was read,
summarizing what was read and evaluating what was read. As a result, an instructional technique that
promotes reading should care on these categories and refers to each part of these classes.

2.4.1. A Method of Enhancing Textbook Comprehension: K-W-L

K-W-L is firstly introduced by Ogle (1986), where K stands for “what I Know”, W stand for
“what 1 Want to know” and L stand for “what I learned”. The method involves; activating prior
knowledge, setting purpose to read by asking questions and recording the information which are the
answers of questions (Marinak, 1998).

It is a three step process, and first two steps involves oral discussion and in the third step,
students either fill out a form concerning what I learned or immediately after reading the article there is

a discussion (Ogle, 1986).
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Stepl: What I Know (K). This is composed of two sub-steps. In the first part, there is a

straightforward brainstorming of what the group knows about the topic. Teacher activates the
background knowledge of the students brainstorming of what they know about the topic and writes all
the involvements on the board. Then teacher provides with a K-W-L chart, where K-W-L chart is a
three column chart that is used in K-W-L sessions. The chart includes the terms what I know, what I
want to know, what I learned (Marinak, 1998). In this part, teacher should select key concept for the
brainstorming as specific and pertinent as it is possible. This is necessary to keep responses inside the
topic (Ogle, 1986). In the second part, students are asked to categorize their associations and write
them to the “Know” column (Marinak, 1998).

Step2: What I Want to Know (W). Using the information that is stated as known, students

generate questions they want to be answered about the topic. Some students may be in conflict with
other students about some information. This will generate their own reasons to read and they can ask
about this challenging information. The questions are written to second column (Ogle, 1986).

Want to know part is a group discussion, but before reading students should write their own
questions on their worksheets, by doing this, they develop a personal commitment which guides
reading (Ogle, 1986).

Step3: What I Learned (L). Teacher asks students to find whether the text deals with the

students’ questions. During reading, students write the answers to their questions on their charts. After
reading, students discuss what they learned through reading. If students cannot find the information
they want to know, teachers suggests for further reading. Each student should have an opportunity to
find their questions to be answered or addressed (Ogle, 1986).

Why K-W-L? K-W-L is a simple, elegant technique (Willhelm, 2003). In addition, it is very
flexible technique, therefore, many variations exist. For example, K-W-L-S is suggested by Sippola
(1995) by adding the component “what I still want to know”. K-W-L with H component,
recommended by Ogle (1996), has a fourth column of “how we find out”. K-W-L Plus, by Carr and

Ogle (1987) adds mapping, summarizing and reorganizing the information. Adaptation of K-W-L by
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Richardson and Morgan (1997) shows the importance of asking students what they feel about reading.

And Huffman (1998) combines focus questions “Who? When? What? Where? Why and How?”
2.5. Heat and Temperature

The study conducted by Cepni, Aydin and Ayvact (2000) administered open—ended questions
to 254 forth and fifth grade students to find their level of understanding of different physics concepts.
The study shows that the concepts having minimum understandings are heat 9%, electric current %9,
boiling %11 and evaporation %13. Study claims that result of this picture is because of teaching
concepts traditionally, not caring students’ previous knowledge level and their misconceptions, do not
reflecting alternative conceptions of students develops through learning, do not using modern

educational techniques.

Textbooks are one of the major sources of misconceptions (Yager, 1987). In addition, the
studies about heat and temperature ratify the findings of Cepni et al. (2000) that students have
difficulties and too many misconceptions on heat and temperature. Therefore any study that uses
textbooks as a tool should take misconceptions into account. Following section expresses the studies

conducted about heat and temperature concepts and states the misconceptions that students have.

Erickson (1979) has conducted a research in order to see the children’s conceptions about heat
and temperature. Throughout interviews and open-ended questions with the students of age from 6 to
10 following misinterpretations have been found:

e Heat makes things rise.

e Cold is opposite of the heat

e Like heat, cold is transferred between the media

e Heat is collected at one point, and then spread out to the other parts of the metal rod
e  Soft things melt more easily then hard things

e Temperature of a body is related with the size or the amount of material present in it
e Heat is a substance something like air or stream

e Temperature is a measure of the mixture of heat and cold inside an object



24

e  All objects contain a mixture of heat and cold

One year after his first study, Erickson (1980) has continued to his study. There are three
objectives in his study: confirming hypothesized misconceptions in the first study, finding out different
misconceptions, and developing a classroom instrument to assess students’ belief patterns. The
participants of this study were 76 fifth-grade, 117 seventh-grade, and 83 ninth-grade students. First, the
researcher carries out three experiments in front of the class, and then students are asked to summarize
the demonstration with a statement. Throughout the study following conceptions of children appear.

e Large rod heated up faster than the small one, because there are more air spaces in a large rod
for the transfer of the heat than the small rod.

e  When heated whole of the rod gets hot, because heat is accumulated at one side until it cannot
hold anymore heat than heat moves along the rod.

e  Wax cube melted when metal cubes remains the same, because it is a soft material.

e Metal cubes are hotter than wood or sugar, because it is difficult for air to get inside of the
metals and cool them.

e  Metal cubes didn’t melt when heated with candle, because it is not heated long enough.

e  Water to become cooler when ice is added, because some of cold get into water.

e Large ice cube melted late, because it was colder than the small one.

e  When heated, the red liquid went up, because heat makes liquid lighter.

In her thesis, Kalem (2002) states some of the problems with the textbooks when talking
about heat and temperature concepts. In her findings, definition of heat is given scientifically wrong in
current physics textbooks. When some textbooks states heat as an internal energy, there is no such
definition of internal energy before heat concept. Another definition, “heat is the energy as a result of
thermal difference” is not seen as an enough definition of heat, because this definition does not reflect
facts through phase changes. Another point is the expression of “heat flow” may cause the idea that
heat is a thing like liquids. Again, the expression “when heat is given to an object, the temperature

increase” should be changed with the expression “when heat is given to an object, temperature increase
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or phase change occurs”. In short, textbook should be written with carefully selected words.

Otherwise, textbook itself can be a cause of misconception.

Through the review of Web, a site that summarizes misconceptions in physics appeared

(Beaty, 2003). The page lists the findings of American Institute of Physics (AIP) Operation Physics

Project about the misconceptions. According to the study, students have following misconceptions:

Heat is a substance

Heat is not an energy

Temperature is a particular property of an object (metals are always cooler than
plastic)

Temperature of an object is dependent to its size

Heat and cold are different, rather than being opposite ends of a continuum

There is a problem with statement “temperature is constant during boiling”

Boiling is the maximum temperature for a subject to reach

Ice cannot change in temperature

Objects of different temperatures, does not have to reach a common temperature
Heat only travels upward

Heat rises

Kinetic theory cannot really explain heat transfer

Object that readily become warm do not readily become cold

The bubbles in boiling water contain air, oxygen, or nothing rather than water vapor.

2.6. Summary

As a summary of the literature review following ideas comes to being:

1) The major problem of students’ failure in physics courses comes from mathematical

perspective of physics lessons. When concepts are given at the same time with computation, students

enters into complexities of physics before their understanding strongly established (Hewitt, 1972;

Reinstain, 1990).
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2) Therefore, concepts should be given before the computation to introduce physics. When the

concept is established, students will be ready to the mathematical language of physics. This is called
conceptual physics (Hewitt, 1972; 1983; 1990).

3) Conceptual physics has three components; hardcore physics, shaping critical thinking and
relating physics with technology (Hewitt, 1972).

4) Hewitt is the frontier of conceptual physics in the area of high school physics instruction.
In addition, his works reflects conceptual physics as well. Similar to his lessons, his works gets
educators’ appreciation. Therefore, in a study deals with conceptual physics in high school, it is the
best choice to use Hewitt’s books (Swartz, 1999).

5) Textbooks covers large portion of teaching sequence and it has an important role in
teaching quality. Therefore, some research must be done about textbooks (Barrow, 1992; Baslanti,
2000; Leite, 1999; Yager & Penick, 1987).

6) Reading techniques are important to have more reading comprehension and development in
reading skills (Anadolu Ajans, 2003). Among them K-W-L is one of the easiest and practical reading
strategies, and it is flexible for different usages (Willhelm, 2003).

7) Students have difficulties and many misconceptions about heat and temperature concepts,
and textbooks are one of the major sources of misconceptions (Cepni, et al., 2000).

This summary results show the need for a study 1) on the effectiveness of textbook on
students’ attitude and achievement which uses conceptual physics as a language, 2) that includes the
effect of K-W-L reading strategy on enhancing textbook comprehension and developing reading skills,
3) that uses factorial design to test individual and overall effects, 4) that includes misconceptions

concerning with heat and temperature.
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CHAPTER 3

METHODS

3.1. Population and Sample

The target population of the study is all ninth grade students in Eregli district of Zonguldak.
Selection of the school was decided by convenience sampling, and the accessible population and the
sample are determined as all the classes of Zonguldak Eregli Super High School. The sample consists
of four classes with about 30 students each. Each class is randomly assigned to one of the four
methodologies: K-W-L reading strategy (K-W-L) with conceptual physics text (CPT), K-W-L reading
strategy with traditional physics text (TPT), reading without K-W-L (Non-K-W-L) with conceptual
physics text, and reading without K-W-L with traditional physics text.

Gender distribution among these four groups is almost the same. Major portion in the sample
was female students, and each group contains only about ten male students. Therefore about 63% of

the students were female.

Table 3.1 Numbers of Students in Each Class

Gender Group A Group B Group C Group D
K-W-L+CPT K-W-L+TPT Non-K-W-L Non-K-W-L +TPT
Male 12 10 11 12
Female 19 20 20 19

Total 31 30 31 31
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The ages of the students changes between 15 and 16. The largest portion of the groups is
composed of the students at 16. Table 3.2 shows the age distribution.

Table 3.2 Age Distribution

Age K—?;?EE(?PT K—C\}Xr’?EE”PPT N(?rfolgp\’\(ij NS;?IE?“]/)-L Total
15 10 13 5 11 39
16 21 17 26 20 84

Total 31 30 31 31 123

3.2. Variables
There are eight variables in the study. Two of them are dependent variables. These dependent
variables are the post-test scores from achievement test (PostAch) and the post-test scores from the
attitude test (PostAtt). Four of the remaining variables will be used as control variables. The control
variables are students’ pre-achievement test scores (PreAch), students’ pre-attitude test scores (PreAtt),
Gender and Age. Last two variables are Textbook Style (TS) and Reading Strategy (RS), whose effect
on achievement and attitude searched throughout the study. The variables and their characteristics are

given in Table 3.3.

Table 3.3 Variables and their Characteristics

Variable Name Abbreviation Type Nature Data
Post-achievement test scores PostAch Dependent Cont. Int.
Post-attitude test scores PostAtt Dependent Cont. Int.
Pre-achievement test scores PreAch Independent — control Cont. Int.
Pre-attitude testscores PreAtt Independent — control Cont. Int.
Gender Gender Independent — control Disc. Nom.
Age Age Independent — control Cont. Int.
Textbook Style TS Independent Disc. Nom.

Reading Strategy RS Independent Disc. Nom.
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3.2.1. Dependent Variables

PostAch and PostAtt are two dependent variables included in the study. To determine the
change in students’ physics achievement and their attitude, two different instruments were
administered. The first test is the achievement test named “Heat and Temperature Achievement test”.
It was developed by the researcher. The other test is the “Heat and Temperature Attitude Scale”; an
adapted version of a measuring instrument used in the study of Taglidere (2002). At the end of the
study, these two instruments were administered as posttests. Post-test scores are the scores of these
instruments.

3.2.2. Independent Variables

PreAch, PreAtt, Gender, Age, TS, and RS are independent variables of the study. PreAch and
PreAtt were determined by the scores of the measuring instruments when instruments were first
administered before the study. Gender and Age were measured by related items placed at the top of the
instruments. PreAch, PreAtt, Gender, and Age are all control variables and they are in interval scale.
TS and RS are independent variables in nominal scale. TS has two values; CPT (1) and TPS (0). This
variable shows whether textbook used in the study is conceptual or traditional. Conceptual textbook
was coded as (1) and traditional textbook was coded as (0). Conceptual textbooks were provided by the
researcher, and traditional textbooks are the textbooks that students were using. RS is the reading
strategy with values K-W-L (coded as 1) and Non-K-W-L (coded as 0). This variable shows whether
K-W-L or reading without K-W-L is used as a reading treatment. K-W-L is the adapted version of
reading strategy firstly suggested by Ogle (1986). In the adapted version, L column of the K-W-L chart
was completed at home as homework. Then students’ findings were discussed. Another difference was
that students began to K-W-L session by quickly reviewing the related concepts for two-three minutes.
Non-K-W-L is the reading strategy students generally use. It is reading the texts in the guide of
homework from textbook’s chapter-end problems. It is generally reading only to solve unanswered
questions (Hewitt, 1983). The way to administer these methodologies was standardized by the

protocols given in Appendix A.
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3.3. Measuring Tools

For the study, two instruments were developed: Heat and Temperature Achievement Test and
Heat end Temperature Attitude Scale.

3.3.1. Heat and Temperature Achievement Test (PAT)

This test was generated by the researcher by using previous university examinations
questions. At first, all of the items related to heat and temperature was searched. There were 82 items.
From these, the items related to other concepts and the items that weren’t included in the today’s
curriculum were deleted. Remaining items were grouped into several subcategories according to the
sub concepts and question types. From these subcategories, two or three items that best represents each
subcategory were selected. At the end of this procedure, there were 30 items that composes the first
version of the test. This first version was administered to 30 eleventh grade students. The aim of this
administration was to test usability and to control mistyping. This additional administration showed
that 50 minutes (a class hour and a break) was enough for the administration of the test for the study.
Conducting a pilot study for the test was difficult because of reaching enough number of participants.
Therefore, instead of a pilot study to determine whether the test is appropriate to measure heat and
temperature achievement, interviews with several students were used. First students were asked to read
questions and think the answers loudly. By means of this process, four questions that might mislead
students were deleted and the last form of the test was prepared. This test was put in two different
forms by changing the arrangement of the items, font type, and design to compose pre and post
versions of the test. The purpose of preparing two different versions of the test is to prevent testing
threat. The final form of the test was composed of 26 conceptual and computational questions. This
test was given in Appendix B

3.3.2. Heat and Temperature Attitude Scale (PAS)

This instrument is a 24 item attitude scale used in the study of Tashdere (2002). It was
developed to measure students’ attitude towards simple electricity. The only adaptation was done by
changing the name of the concepts. It has five factors; Enjoyment, Self-Efficacy, Importance of

Physics, Achievement Motivation, Interest Related Behavior. The PAS was given in Appendix C.
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3.3.3. Validity and Reliability of Measuring Tools

There is no change in the original form of the attitude scale other than the name of the
concepts. The statements “basit elektrik devreleri” were changed with “is1 ve sicaklik”. Therefore, the
validity evidences for the attitude scale of Tasglidere (2002) may be used as the validity evidences for
the attitude scale in this study. The attitude scale was controlled by one instructor and two research
assistants of the Department of Science and Mathematics Education at METU, one research assistant
of Department of Science and Mathematics Education at Hacettepe University, and two private school
teachers to establish face and content validity. In the study of Taglidere (2002), the Cronbach Alpha
reliability coefficient was found to be 0.932 after the analysis of 160 ninth grade students’ data. In this
study, attitude scale was administered to 123 students and Cronbach Alpha reliability coefficient was
found to be 0.934, a very close value to that of Taghdere (2002), in the PAS.

Content and face validity of the PAT was verified by three teachers from regular high schools
and one teacher from a private high school. When verifying the content and face validity, the criteria
were appropriateness for testing objectives of high school curriculum, representation of university
examination, appropriateness for students’ achievement level, understandability, and usability. The
order of the questions was determined collectively by the researcher and the physics teacher of the
private course. The test, then, was administered to an 11th grade class having the size of 30 students to
test the time to complete the test, understandability of the questions, level of the questions and
mistyping. After the changes, the test was controlled together with several students of different grades,
schools and achievement levels. All questions were read and solved loudly by students. To prevent
influencing students, researcher presents no ideas, or express whether the items solved correctly or not.
The questions that were misleading and not appropriate were deleted. The last form was controlled by
physics teachers at a regular high school. After the administration of the test, the data were put in to
analysis in SPSS. After the reliability analysis, Cronbach’ Alpha reliability coefficient was found to be

0.855 in the PAT.
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3.4. Teaching/Learning Materials

3.4.1. Conceptual Physics Text (CPT)

As a treatment, conceptual physics texts were given to the students in two of the four groups.
The texts were adapted from Hewitt’s “Conceptual Physics” textbook (1999). During this adaptation
procedure, two teachers - one is physics teacher and the other is English teacher- have translated the
chapters related to heat and temperature. Then the translations were compared and the parts that were
most suitable were combined to form a complete heat and temperature handbook. The draft was
examined by several people to test understanding and fluency. Preparing the draft, the pictures in the
book were scanned. Keeping the same format of Hewitt’s textbook, first copy of the CPT was
prepared. To find the best and the most appropriate way of coping the texts, there were some
negotiations with photocopiers and printing operators. After the negotiations, it was decided to print
documents by colored printers on 100 g/m* A4 glossy paper. One copy of the text was printed to test
the quality of the text material and to correct possible problems. The quality was appropriate to further
copying, but not as attractive as the material in printing offices. However, printing offices were
financially appropriate only for large amount of copies. Therefore, copying process continued with
colored printers. The last form of the textbook was given in Appendix D.

3.4.2. K-W-L Handbook

At first, administration of the study was planned to be conducted by a classroom teacher who
has four ninth grade classes. To inform teacher about K-W-L, the works about K-W-L were compiled
from the literature and a small guide was prepared by the researcher. However, when there was no
teacher having the four ninth grade classes, the study was administered by the researcher. Then, this
handbook was given in the appendices for the future use. The guide includes the definition of K-W-L,
the goals of this reading strategy, the steps, and an example. The handbook was given in Appendix E.

3.4.3. Group Protocols

Every group in the study has a different combination of teaching techniques. To standardize
teacher’s way of teaching and prevent from any bias, short protocols were prepared. Protocols were

used by the researcher. There were four groups in the study. For textbooks; no matter which textbook
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is used, the concepts taught are the same for all groups. As a reading strategy, if teacher did not used

K-W-L, only the concept was taught and then homework was given from the chapter-end problems. If
K-W-L was used, teacher conducted “K”” and “W” sessions in the class and made students to complete
the “L” column of the table at home as a homework. In the next lesson, their answers found for the “L”
column were discussed in the class. Whatever the group is, teacher used same lecture notes in all
classes.

Although general structure was the same, the version of K-W-L used in the study has some
differences in the application. The basic steps of administration K-W-L is given below. First, teacher
draws a K-W-L chart on the board and request students do the same. Then teacher presents only the
title of the topic to the students. After that teacher ask students to tell what they know about the
concept for two-three minutes. Then request students to skim the text quickly. After all, teacher asks
students to brainstorm what they know about the concept again, but in detail. In this case, teacher and
students fill their “K” column in the table. The information written in this column can be true, false or
suspicious. Then teacher wants students to categorize the information written in the “K” column.
These categories are written in the space below the table. Then using the information they know and
the things that are curious about, teacher makes students ask their questions that they want to learn.
These questions are written to the “W” column of the chart on the board by teacher and to the “W”
column of the chart that students fill. Then, teacher gives students these questions as homework. After
stating their homework for the following lesson, teacher begins to teach concept by using his lecture
notes and finishes the lesson.

K-W-L session continue in the next lesson. Teacher gives students two or three minutes to
remember what they did. Then discuss what they learned from the text, what are the answers of
suspicious points, and what are the misinformations stated in the “K” part; and then, students write
them on the “L” column of the table. Students can add their individual questions also in the “W”
column and find the answer from the text. Then adds the information to the “L” column. These
additional questions can enrich the information learned from the text. The Figure 3.1 shows a sample

K-W-L chart and its steps.
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What |
Know

What |
Want to know

What |
Learned

An oven is hot
A pot gets hotter on flame

We measure temperaturesheat
with thermameter

Yyhen a toasted sandwich is
prepared, the cheese inside is
hotter than the bread.

When rubbing the hand, they get
hotter.

Students skim the
text and writes what
they know

How rubbing the hand increases
the temperature

What is heatftemperature

What is the difference hetween
heat and temperature

How fire makes object hotter
How thermomet ers wark

Why does preparing a toasted
sandwich the cheese inside is
hotter than the bread.

Students sk their
guestions tothe text

Temperature is the average kinetic
energy of the molecules

Heat is the energy transferred fram
hotter object to the other ane.

Temperature is measured by
thermaometer.

Cl=m.c.at

When the molecules of the liguid
jiggles faster with increasing
temperature, the liguid expand and
gets higher through the scale.

Fire gives heat energy to the

ohject, then the object jiggle faster

and temperature-average kinetic
eneryy increase,

guestions asked in W
are written and

Categories
Heat/Temperature

Change in the temperature
Thermometer

he infarmation kndwn
iz categorized

Figure 3.1. A sample K-W-L chart and steps of K-W-L

3.4.4. Worksheets

To enhance learning process and to overcome the negative effect of K-W-L on “time left for

exercise”, three worksheets were prepared. These worksheets were not different than it is mostly used

in high schools. The worksheets were composed of about 12 questions, and most of items were

computational. There is no difference between the groups in terms of use, the items inside, or format.

All worksheets were given in Appendix F.

3.5. Procedure

At the beginning of the study, the problems related with the physics education were searched.

A short literature review showed that the most problematic situation in physics education arises

because of physics’ computational perspective. Therefore another literature review began about the

solutions of this problem. There were some solutions, but two approaches that were generalizable to
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classroom use. Coordination between physics lessons with math lessons and conceptual physics. It was

decided that conceptual physics was the most appropriate approach with respect to students’ arithmetic
anxiety. All of this literature review was initially done by the use of Internet and the books at METU
library. After that the research problem was stated to be “what is the effect of conceptual physics on
students’ physics achievement and attitude”. However, this seems meaningless to be asked for the first
time. Because, to put conceptual physics into practice teachers should be aware of conceptual physics,
should have broad range of general knowledge about daily use of physics and there should be enough
written material to support education. Therefore, another question was composed that whether there
was an easier way can be used as the first step of passing to conceptual physics. All of these studies
lead conceptual physics to be used in a textbook. In this way, both students and teachers could be
introduced with conceptual physics, they could obtain general knowledge about the application of
physics in daily life and an example material could be presented. Then a more detailed analysis was
made about conceptual physics, situation of current textbooks and the ways of using text material in a
course. Among the ways of textbook use, K-W-L is searched more carefully because of its
appropriateness to the study. Keywords were prepared and that were searched through Educational
Resources Information Center (ERIC), International Dissertation Abstracts, Social Science Citation
Index (SSCI), Ebscohost, Science Direct and Internet (Google). At the same time, previous studies at
YOK, Hacettepe Egitim Dergisi, Egitim ve Bilim, and Cagdas Egitim Dergisi were searched. The
books about the related concepts were searched in METU library.

According to literature review the study was designed including CPT and K-W-L. It was
planned to test the hypotheses experimentally. The most appropriate experimental design for the study
was a factorial design. In this way, effects of more than one variable can be tested in a single study.
Moreover, it allows measuring the combined effects of the variables. By putting two elements of
reading techniques (K-W-L and Non-K-W-L) and two elements of textbook style (CPT and TPT) four
groups were prepared to form factorial design. These four groups were: CPT with K-W-L, TPT with

K-W-L, CPT with Non-K-W-L, and TPT with Non-K-W-L. Later, appropriate schools and the classes
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were identified, and permission was requested from Ministry of Education. The design of the study

was given in the Table 3.4.

Table 3.4 Design of the Study

CPT TPT

K-W-L CPT+K-W-L (Group A) TPT+K-W-L (Group B)

Non-K-W-L CPT+ Non-K-W-L (Group C) TPT+ Non-K-W-L (Group D)

A permission was obtained from P.G. Hewitt to use his “Conceptual Physics” textbook
(Hewitt, 1999) through e-mail. The reformatted form of Hewitt’s permission e-mail is given in
Appendix G. Then related chapters from Hewitt’s textbook were translated to Turkish by two teachers
having branches English and physics. Their translations were compared and best translated parts were
put together. The images were scanned through scanner and combined with the translations as the
original textbook. After the controls of fluency, understandability, correctness of translation and
consistency of the terms in Turkish, a copy is printed. With the copy, the opinions of several
photocopiers and printing operators were obtained. The printing, or copying, conditions were
discussed. It was decided to print the copies from a color printer.

The previous studies were searched to find appropriate measuring instruments. Taglidere’s
(2002) attitude test was found appropriate for measuring the attitude towards heat and temperature.
This attitude test about simple electricity was adapted to heat and temperature by, only, changing the
name of the concepts. However, finding appropriate achievement test was more difficult. This
achievement test should include both conceptual and computational items, and be appropriate for the
classroom use. The specified criteria enforced researcher to develop his own achievement test. Some
difficulties in the development of the achievement test like having difficulties in administering a pilot
version, and small time period to develop the test leads researcher to use the questions asked in

university examinations. To develop the test all related items in the examinations were examined.
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These items were grouped according to the learning outcomes and question types. From each groups of

questions the questions best represent the nature of the group were selected. Then they were
transferred to the computer environment. This version of the instrument is administered to an 11th
grade class of size 30 students before the study. This administration was used to determine the time
need to complete the test, understandability, level of the items and whether there is a mistyping. After
that, the instrument is administered to 12-15 students of different grades and achievement levels in the
form of interview. Students read aloud the items and solved the questions loudly. By means of the
interviews, four questions were deleted to support understandability.

Using the literature review, a small manual to inform teachers of the K-W-L procedure was
prepared. K-W-L was an effective and flexible technique to improve reading comprehension.
However, model of K-W-L was appropriate for small or medium sized texts. If it were used for long
texts, some modifications should be made on the reading strategy. Therefore the method was adapted
to the study. In this adaptation, first 15 minutes would be used for K-W-L activities, and then the
remaining time was used for traditional teaching strategies. Unlike the common form of K-W-L, the
modified form of K-W-L (K-W-L-L) would include two brainstorming sessions. At the beginning
teachers presents the day’s topic and tasks students what they know about the topic. Then students look
over the text for two-three minutes. After that the main brainstorming session in K-W-L begins.
Moreover, in the modified form of K-W-L, L column in the K-W-L chart filled by the students at
home. Categorization of the information, then, made by whole class at the following lesson. To make
this difference clear and to standardize teacher’s way of teaching a simple protocol was prepared.

To enhance learning environment and to prevent adverse effects of using K-W-L in terms of
time left to do practice, three worksheets were prepared. Worksheets were mainly consisting of
computational items and were the same for all groups.

Developing the material used in the study, researcher get in touch with the directors and the
physics teachers of the selected schools. After the discussions, two decisions were made: the study was
only appropriate for Zonguldak Eregli High School and the researcher would administer the study

himself. There were two important reasons behind these decisions. There should be at least four classes
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having the same status, and the instructor should be the same for each class to eliminate the effect of

teacher.

Study was administered to four super high school classes found at Zonguldak Eregli High
School. Each class randomly assigned to the groups. Pretest versions of attitude and achievement tests
were administered by the researcher. To administer, 10 minutes was given to students for the attitude
scales and 50 minutes for the achievement tests. Through the research study, a factorial design was
used. Two of the groups were given conceptual physics text and they were asked to study the course
from this material, instead of their textbooks. The other two groups were used their own textbooks.
Each of the classes was treated by the researcher as in the protocols. Study was continued five weeks.
Then, post tests were administered. There were eight students absent in the day post-tests administered.
To avoid missing data, they were administered with post-tests before the semester ends.

3.6. Analysis of Data

The variables in the study are age, gender, previous attitudes, previous achievement, post
attitude, post achievement, textbook style and reading strategy. All of data were written in Excel.
Analyses were done by using both Excel and SPSS. The research data can be found in Appendix H.

3.6.1. Descriptive Statistics

Mean maximum score, minimum score, standard deviation, skewness, kurtosis, standard error
for skewness, standard error for kurtosis and histograms were presented for each group.

3.6.2. Inferential Statistics and Power Analysis

There are two dependent variables, four independent variables that two of them are covariates
and the other two are group membership. Therefore, analysis named MANCOVA was used to
statistically equate the groups and to detect the effects of methodologies. Significance level was set to
.05, because it is the most preferred value in educational research. The 4:1 ratio of fto o is suggested
for educational research (Hinkle et al., 1988). Then corresponding S was 4. (0.5)= .20 and the power
became 1-(.20) =.80. There was no study that combines CPT with K-W-L in the literature. Therefore,

no specific effect size level was preferred. Then the mostly used the effect size was considered, which
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is .50. Having four treatments with power .80 and with .50 of effect size, appropriate sample size was

calculated as 100.
3.7. Assumptions
The assumptions and the limitations of the study are given below.
1. The participants of the study honestly answered the items.
2. Throughout the study, implementer correctly applied the protocols and not biased.
3. Administration of the tests was under standard conditions.

4. There are no interactions and sharing between the groups.
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CHAPTER 4

RESULTS

This chapter begins with missing data analysis, and then shows descriptive and inferential

statistics about the study. At the end of the chapter, there is a short summary of the findings.
4.1. Missing Data Analysis

Because of the small sample size, each of the missing data was important. At the first
administration of the test, there were no students absent. However, missing data could occur by not
completely filling the attitude scale. Therefore, before the administering the test and during the
administration the need for filling attitude scale was emphasized several times. In addition, each
student’s attitude scale was revised against the items left blank just after the administration. In the
post-test the same procedure was followed. The absent students in the post-test were asked to complete
the tests before the semester ends. Therefore, there were no missing data in the study.

4.2. Descriptive and Inferential Statistics

4.2.1. Descriptive Statistics

To illustrate the relations between the groups, mean scores obtained from the tests, their
standard deviations, maximum and minimum scores of each group were calculated. At the same time,
to check the normality, skewness, kurtosis, standard error for skewness, and standard error for kurtosis

were also calculated. Table 4.1 shows the descriptive statistics of the study.
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Whole Group A Group B Group C Group D

Pre Post  Pre Post Pre Post Pre Post Pre Post
Scores on PAT
N 123 123 31 31 30 30 31 31 31 31
Mean 427 15.67 458 17.19 553 1573 458 1497 242 14.77
Standard deviation 241 568 214 558 227 573 186 553 229 584
Maximum 12 25 9 25 12 25 8 24 7 25
Minimum 0 6 0 8 2 7 1 6 0 7
Skewness 0.165 0.90 0.110 -0.041 0.683 0.026 -0.136 0.150 0.795 0.261
Std Error for Skewness 0.218 0.218 0.421 0.421 0427 0427 0.421 0421 0421 .0421
Kurtosis -0.065 -1,326 0.208 -1.429 1.324 -1.374 -0.680 -1.221 -.524 -1.367
Std Error for Kurtosis 0.433 0433 0.821 0.821 0.833 0.833 0.821 0.821 0.821 0.821
Scores on PAS
N 123 123 31 31 30 30 31 31 31 31
Mean 7533 7791 76.16 7881 72.67 73.80 81.45 88.87 70.97 70.03
Standard deviation 17.10 1726 1637 1631 17.67 13.70 13.54 14.85 19.24 18.39
Maximum 118 120 108 116 104 104 113 120 118 108
Minimum 24 24 41 50 45 54 54 60 24 24
Skewness -0.134 -0.086 -0.020 0.421 0.262 0.633 0.212 -0.121 -0.194 -0.534
Std Error for Skewness 0.218 0.218 0.421 0.421 0427 0427 0421 0421 0421 .0421
Kurtosis 0.058 0.282 -0.226 0.341 -1.115 -0.262 -0.053 -0.290 0.913 0.405
Std Error for Kurtosis 0.433 0433 0.821 0.821 0.833 0.833 0.821 0.821 0.821 0.821

The PAT scores were given out of 26, and the PAS results were given out of 100. The groups

have similar scores from the achievement test at the beginning. There is only a slight difference

between the groups. When considering the standard deviations there seems no difference between the

groups at the beginning. On the other hand, means of the pre-test attitude test scores (PREATT)

changes for each group. However, considering the standard deviations, this difference is not so

meaningful.

Pre-achievement test scores (PREACH) changes between zero and 12. There is a big gap

among the students inside. But, the standard deviations for the PREACH are between 1.86 and 2.41,

and the average mean is 4.27. Then, groups are almost homogenous inside. In the post-achievement

test scores (POSTACH), whole groups reached to 25 except Group D (Non-K-W-L with TPT). The
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worst score was six, obtained in Group C (CPT with Non-K-W-L). Average mean was reached to

15.67 and standard deviation for PREACH results around 5.68. According to the standard deviations,
spread of the scores was achieved in the PAT.

Normality of the pre-test scores was tested according the standard errors of skewness and
kurtosis. One way of determining whether the skewness or the kurtosis do not violates normality
assumption is that if the value of skewness, or kurtosis, is between the ranges from minus twice
standard error to plus twice the standard error of the value, the normality is not significantly violated
(Price, 2000). Fortunately, all pre-test data were within that range. Therefore, normality can be
considered to be satisfied.

Figure 4.1 presents the histograms that show the distribution of POSTACH. From the
histogram, it is clear to be seen that Group A, Group B and Group C positively skewed in terms of

POSTACH. Group D is also positively skewed, but not as the other groups.

RS:1  TS:1 RS:0 TS:1

Std. Dev = 5,58
Mean = 17,2
N=31,00

Std. Dev = 5,53
Mean = 15,0
0 N =31,00

1,0 5,0 1,0

3,0 7.0 11,0 15,0 19,0 23,0 ' 3,0 7.0 11,0 15,0 19,0 23,0
POSTACH A POSTACH C
RS: 1 TS:0 RS:0 TS:0

Std. Dev = 5,73
Mean = 15,7 1
N = 30,00

Std. Dev = 5,84
Mean = 14,8
N =31,00

POSTACH B
POSTACH D
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Figure 4.1. Histograms with normal curves related to the POSTACH scores of students for each

group.
Figure 4.2 presents the histograms that show the distribution of the post-attitude scores
(POSTATT). In terms of POSTATT; Group A, Group B and Group C are positively skewed.

However, Group C shows skewness more than other groups. Group D was a bit skewed to the left.

RS: 1 TS: 1 RS: 1 TS: 0

Std. Dev = 16,31
Mean =78,8
N =31,00

Std. Dev = 13,70
Mean =738
N =30,00

100,0 120,0 100,0 120,0
30,0 50,0 70,0 90,0 110,0 30,0 50,0 70,0 90,0 110,0

POSTATT A POSTATT B

RS: 0 TS: 1 RS:0 TS:0

Std. Dev = 14,85
Mean = 88,9
N =31,00

Std. Dev = 18,39
Mean = 70,0
N =31,00

20,0 X X | 100,0 120,0
30,0 50,0 70,0 90,0 110,0

POSTATT C POSTATT D

Figure 4.2. Histograms with normal curves related to the POSTATT scores of students for each
group

The effect size of main and interaction effects of K-W-L and CPT was calculated by
taking the difference of the mean scores for Group A from that of Group D, and then, dividing the
result by the standard deviation of Group D. The effect size of K-W-L was calculated by taking the
difference of the average mean scores of Group A and Group B from that of Group C and Group
D, and then, dividing the result by the average standard deviation of Group C and Group D. The
effect size of CPT was calculated by taking the difference of the average mean scores of Group A

and Group C from that of Group B and Group D, and then, dividing the result by the average
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standard deviation of Group B and Group D. The effect size was determined as .50 before. When

the effect of K-W-L without CPT considered, effect size is smaller than pre-determined.

When both methods were used together, effect size has reached to medium levels and
near to pre-determined value.The individual effect of the CPT has a larger effect size. Table 4.2
shows the effect sizes according to the groups.

Table 4.2 Effect Sizes between Groups

Group Effect size in achievement Effect size in attitude
K-W-L+CPT 41 A48
K-W-L 28 .19
CPT .14 .69

4.2.2. Inferential Statistics

This part is composed of three subtitles: determination of covariates, assumptions of
MANCOVA and MANCOVA analysis.

Determination of Covariates: The variables age, gender, previous physics achievement
scores (PREACH), previous physics attitude scores (PREATT) were predetermined as
confounding factors. To statistically equate the groups, these variables will be used as covariates.
Before using these variables as covariates, their relations with the dependent variables were
investigated. Table 4.3 shows the results of significance test of correlation between dependent

variables and covariates.

Table 4.3 Significance Test of Correlation between Dependent Variables and Covariates

POSTACH POSTATT
Age -0.145 0.128
Gender -0.098 -0.075
PREACH 0.840%* 0.037
PREATT -0.150 0.726*

*Correlation is significant at the 0.05 level (2-tailed).
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According to Table 4.3, there is a significant correlation between the PREACH and

POSTACH, and a significant correlation between PREATT and POSTATT. However, Age and
Gender do not significantly correlates with the dependent variables. Including Age and Gender as
covariates seems not logical. Therefore, only the PREATT and PREACH were determined as the
covariates. When their correlation with each other was calculated the coefficient was found to be -
0.042. Then, this is not at .05 level. Therefore, multicollinearity among the covariates was
assumed. Then, both variables can be used as covariates.

Assumptions of MANCOVA. Before implementing MANCOVA analysis, five

assumptions must be satisfied. These assumptions are: normality, homogeneity of regression,
equality of variances, multicollinearity and independency of observations.

As indicated before, normality was checked by the standard errors of skewness and
kurtosis. If the skewness of the scores obtained from the POSTACH and POSTATT is between the
range from minus twice standard error to plus twice the standard error of the value, the normality
is not significantly violated. The statistics shows that none of the value is outside the range from
minus to plus twice standard errors. Therefore, the scores can be accepted to be approximately
normally distributed.

Homogeneity of regression line shows that the effect of methodologies does not change
throughout the covariates. Statistically, the slope of the regression of a dependent variable on
covariates must be constant across groups. To satisfy this assumption, three models were generated
by using covariates, group memberships and their multiplications. Then their regression was done.
Contribution of the third model must not be significant to satisfy the assumption. There are several
combinations for modeling. A sample combination is given in Table 4.4. In the sample Model 1 is

PREATT, Model 2 is PREATT, RS, TS, and Model 3 includes Model 2 plus their multiplications.

Table 4.4 Results of the analysis of homogeneity of regression line for the POSTATT.

Change Statistics

Model R Square F Change dfl df2 Sig. F Change
Change
1 527 135.057 1 121 .000
2 .044 6.152 2 119 .003

3 .016 2.203 2 117 115
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As seen in Table 4.4, there was no significant contribution of Model 3. Therefore,
homogeneity of regression line assumption was assumed to be satisfied. The same analysis was
done for the POSTACH also. Again, there was no significant change. Then this assumption was
also valid for the POSTACH.

To determine whether equality of variance assumption is satisfied, Levene’s test of
Equality of variances was used. Table 4.5 indicates that, the error variances of the dependent

variables were equal across the groups.

Table 4.5 Levene's Test of Equality of Error Variances

F dfl are Sig.
POSTATT  1.800 3 119 0.151
POSTACH 1.822 3 119 0.147

There was no significant correlation between the covariates as stated before. Therefore,
no multicollinearity among the covariates is satisfied. At last, the independency of the observations
is controlled by the researcher. Although administration of the tests was to a class rather than
individuals, the researcher controlled the participants to do tests by themselves.

MANCOVA Analysis. There are two dependent variables, four independent variables that

two of them are covariates and the other two are group membership. Therefore, multivariate
analysis of variance (MANCOVA) is appropriate for testing the hypotheses. The PREACH and
PREATT will be used for covariates, Reading Strategy (RS) and Textbook Style (TS) are group
memberships, and the POSTACH and POSTATT are dependent variables of the study.

Null Hypothesis 1. The first null hypothesis was; ' There will be no significant main
effects of CPT, K-W-L, and interaction effects on the population mean of the collective dependent
variables of; ninth grade students’ physics achievement and physics attitude toward heat and
temperature concepts when the effects of prior achievement, prior attitude, gender, and age are

controlled’.
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To determine the interaction effect of the RS and TS, MANCOVA is used. According to

the results presented in Table 4.6, the first null hypothesis was rejected (for the RS, A=0.795,

p=.999; for the TS; A=0.894, p=.917,; for the interaction; A=0.48, p=.000).

Table 4.6 Multivariate Test Results

Effect Wilks' F Hypothesis df Errordf  Sig. Eta Observed
Lambda Squared Power

Intercept .640 32.592 2.000 116.000  .000 .360 1.000
PREACH .140 355.892  2.000 116.000  .000 .860 1.000
PREATT 478 63.363 2.000 116.000  .000 .522 1.000

RS 795 14.940 2.000 116.000  .000 .205 .999

TS .894 6.887 2.000 116.000  .001 .106 917

RS * TS 493 59.730 2.000 116.000  .000 .507 1.000

To test the effects of the independent variables on each dependent variable, analysis of

covariance (ANCOVA) was used as a follow-up test. Table 4.7 indicates the results of follow-up

ANCOVA:s.

Table 4.7 Test of Between-Subjects Effects

Source Dependent ~ Type III df Mean F Sig. Eta Observed
Corrected POSTACH 3411.2 5 682.2 151.7 .000 .87 1.00
Model POSTATT 21428.0 5 4285.6 33.6 .000 .60 1.00
Intercept POSTACH 212.1 1 213.0 474 .000 29 1.00

POSTATT 3111.9 1 3111.9 244 .000 17 .99
PREACH POSTACH 3203.3 1 3203.3  712.3  .000 .86 1.00
POSTATT 8.3 1 8.3 .06 .799 .001 .06
PREATT POSTACH 16.6 1 16.6 3.7 .057 .03 A48
POSTATT 15158.7 1 15158.7 118.8 .000 .50 1.00
RS POSTACH 134.6 1 134.6 29.9 000" 20 1.00
POSTATT 122.9 1 122.9 1.0 .328 .01 .16
TS POSTACH 6.8 1 6.8 1.5 223 .01 23
POSTATT 1460.8 1 1460.8 11.4 .001° .09 .92
RS * TS POSTACH 500.3 1 500.3 1113 .000" 48 1.00
POSTATT 507.1 1 507.1 40 049" .03 51
Error POSTACH 526.1 117 4.5
POSTATT 14928.0 117 127.6
Total POSTACH 34127.0 123
POSTATT 782973.0 123
Corrected POSTACH 39373 122
Total POSTATT 36356.0 122

* Significant at the 0.05 level (2-tailed).
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Table 4.8 below shows the adjusted means for the dependent variables.

Table 4.8 Adjusted Means for the Dependent Variables

Dependent Variable RS TS Adjusted Mean Std. Error

POSTACH 0 0 19.169 422
0 1 14.345 389
1 0 12.600 404
1 1 16.453 382
POSTATT 0 0 73.204 2.245
0 1 84.708 2.072
1 0 75.441 2.153
1 1 78.210 2.035

For the Table 4.8, RS (1) represents K-W-L, RS (0) represents Non-K-W-L, TS (1)
represents CPT and TS (0) represents TPT. When comparing with the Table 4.1, adjusted means of
POSTACH for all groups is smaller than that of given in Table 4.1, except group Non-K-W-L with
TPR. For the comparison of the means of POSTATT, only Group A (CPT with K-W-L) and
Group C (CPT with Non-K-W-L) have smaller adjusted means than calculated means given in
Table 4.1.

Null Hypothesis 2. The sixth null hypothesis was; ‘“There is no mean difference exists
among students classified by the product of the CPT and K-W-L on ninth grade students’
achievement in heat and temperature concepts when prior achievement, prior attitude, gender, and
age have been accounted for’.

As seen from Table 4.7 the sixth null hypothesis was rejected (F(1,117)=111.3, p=.000).
Therefore, there is enough evidence that students treated with the CPT and K-W-L at the same
time has a greater achievement than those treated with the TPT and Non-K-W-L at the same time.

Null Hypothesis 3. The second null hypothesis was; ‘There is no population mean
difference exists between the achievement scores in heat and temperature concepts of the ninth
grade students’ treated with CPT and those of the ninth grade students’ treated with TPT when

prior achievement, prior attitude, gender, and age have been accounted for’.
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As seen from Table 4.7 the second null hypothesis was failed to be rejected

(F(1,117)=1.5, p=.223). That means; there is no evidence that students treated with the CPT have
higher physics achievement than those treated with the TPT.

Null Hypothesis 4. The third null hypothesis was; ‘There is no mean difference exists
between the achievement scores in heat and temperature concepts of the ninth grade students’
treated with the K-W-L and those of the ninth grade students’ treated with the Non-K-W-L when
prior achievement, prior attitude, gender, and age have been accounted for’.

As seen from Table 4.7 the third null hypothesis was rejected (F(1,117)=29.9, p=.000).
Therefore, students treated with the K-W-L have a greater achievement than those treated with the
Non-K-W-L.

Null Hypothesis 5. The seventh null hypothesis was; ‘There is no mean difference exists
among students classified by the product of the CPT and K-W-L on ninth grade students’ attitude
towards heat and temperature concepts when prior achievement, prior attitude, gender, and age
have been accounted for’.

As seen from Table 4.7 the seventh null hypothesis was rejected (F(1,117)=4.0, p=.049).
Therefore, there is enough evidence that students treated with the CPT and K-W-L at the same
time has a greater attitude than those treated with the TPT and Non-K-W-L at the same time.

Null Hypothesis 6. The fourth null hypothesis was; ‘There is no mean difference exists
between the attitude scores in heat and temperature concepts of the ninth grade students’ treated
with the CPT and those of the ninth grade students’ treated with the Non-K-W-L when prior
achievement, prior attitude, gender, and age have been accounted for’.

As seen from Table 4.7 the fourth null hypothesis was rejected (F(1,117)=11.4, p=.000).
Therefore, students treated with the CPT have a greater attitude than those treated with the Non-K-
W-L.

Null Hypothesis 7. The fifth null hypothesis was; ‘There is no mean difference exists
between the attitude scores in heat and temperature concepts of the ninth grade students’ treated
with the K-W-L and those of the ninth grade students’ treated with the TPT when prior

achievement, prior attitude, gender, and age have been accounted for’.
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As seen from Table 4.7 the fifth null hypothesis was failed to rejected (F(1,117)=1.0,

p=-328). That means; there is no evidence that students treated with the K-W-L have higher
physics attitude than those treated with the Non-K-W-L.
4.3. Change in the Classroom Environments During Treatments

In class observations shows that there was a change during the administration of the
treatments. When using CPT, students began to ask more conceptual questions to the instructor.
Their questions were to understand the phenomenon rather than only solving the problems. On the
other hand, students treated with TPT generally complaint about physics course and saw physics
as useless. Students uses K-W-L attend more to classes that students in Non-K-W-L groups. They
began to read systematically and began to look for a problem from different perspectives.

When K-W-L is used with TPT, students had a difficulty in finding answers for the
questions raised in the “W” step from their textbooks. Then K-W-L session became a bit
problematic to follow. However when K-W-L students used CPT, most of their questions were
found in the textbook. In addition, the level and type of questions asked in the “W” step of K-W-L
procedure was drastically changed

4.4. Summary of the Results

The findings of the statistical analyses are summarized below:

1. Students’ means of the achievement and attitude scores changed positively in all
groups except the mean of the attitude scores in Group D.

2. There were no significant correlation between the independent variables of Age
and Gender and dependent variables of the POSTACH and POSTATT.

3. There was a significant correlation between the PREACH and POSTACH. But,
there was no significant correlation detected between the PREACH with
POSTATT.

4. There was a significant correlation between the PREATT and POSTATT. But,
there was no significant correlation detected between the PREATT with

POSTACH.
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Using the CPT instead of the TPT significantly increased the students’

achievement in heat and temperature. However, there was no significant change
observed on the students’ attitude towards the subject.

Using the K-W-L instead of the Non-K-W-L significantly increased the
students’ attitudes towards heat and temperature. However, there was no
significant change observed on the students’ achievement in the subject.

Using both the K-W-L and CPT, instead of the TPT and Non-K-W-L,
significantly increased the students’ achievements and attitudes towards heat and

temperature.
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CHAPTER 5

CONCLUSIONS, DISCUSSIONS AND IMPLICATIONS

This chapter is divided into six sections. First section includes conclusions. Second
presents the discussion of the results. Third section discusses the implications of the study. Fourth
section discusses internal validity threats. Fifth section discusses external validity. And, the last
section presents some recommendations for further research.

5.1. Conclusions

Study introduces population as ninth graders at Eregli district of Zonguldak. Sample size
of 123 participants seems to be a large number for an experimental study. However, this number of
participants was divided in four classes. Therefore, there are about 30 students in each group - a
critical number for an experimental study. On the other hand, the sample size is equal to the
population size at the selected super high school. Therefore, the results of the study can easily be
generalizable to the whole population of the selected school. For the individual effects of the K-W-
L, effect sizes were at smaller levels than (smaller than .40) it was expected; therefore, results
should be evaluated accordingly. That is, although the statistical power was large, the findings
related with the individual effect of K-W-L were not absolute facts. The items below states some
conclusions related to the results.

1- Using conceptually oriented physics textbooks significantly increased students’
attitude towards heat and temperature. On the other hand, although there is an increase in the mean
of the students’ achievement, no significant effect was detected on the mean of the achievement

scores. Textbooks that teaches physics traditionally has no significant contribution to the
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achievement. Moreover, there is a small decrease in the mean of the attitude scores. Therefore, it

can be concluded that unlike TPT, using CPT significantly increases students’ attitude.

2- The K-W-L seems to increase students’ achievement more than Non-K-W-L on the
concept. However, no statistically significant effect on the attitude was detected. This statistic may
be seen as important, but the small effect size leads further research to test the practical
significance.

3- When the CPT is supported with the K-W-L, their combined effect significantly
increases both achievement and attitude. On this statistic, medium effect sizes were obtained.
Therefore, this result has some importance for educators.

5.2. Discussion of the Results

The results were similar to those appears in class environment and those arrived at the end
of similar studies. Hewitt (1990) presents some success stories about some teachers and claims
that conceptual physics increases students’ achievement. However, the article was not on statistical
basis. In Turkey, the first study based on the statistical analysis was the experimental study of
Taslhidere (2002). In his study, students treated with conceptual physics increased both their
achievement and attitude. In his study, he used several materials that promoted learning. On the
other hand, using only one of these materials with no conceptual physics instruction most probably
do not have as significant effect as complete set of learning. The students that use CPT expressed
their opinions in the class. In their opinion, the CPT lead them see physics as everyday phenomena
and made the things easier to understand. The ideas in the text were logically placed, and it was
enjoyable to read rather than being boring. The in-class observations were in harmony with these
opinions. There were more conceptual questions asked to the teacher, and these questions were
asked to understand the phenomenon rather than to solve a problem .On the other hand, there were
some complaints in other groups treated with the Non-K-W-L like “why we have to learn these
concepts, we won’t use them in our life”.

Yager (1983) claims that science textbooks effects classroom environment. The textbooks
in relation with daily life generally get attention of the learner (Chiappetta, 1991). And the
textbooks which aim to directly convey knowledge rather than combining information with daily

life have negative effect on the learners (Baglanti, 2000). In this study, a significant change was
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appeared in the attitude, but not in the achievement. There was a similar result, when students

treated with the CPT. Students treated with the CPT sometimes say that up to now no one presents
physics in such a way and showed better results in the attitude scales. However, no significant
change in the attitude was obtained.

Conceptual physics text includes small number of numerical questions (Hewitt, 1990).
Then its effect was not appropriate for testing directly with computational questions. Therefore, all
groups were given worksheets that were mostly composed of computational examples to decrease
this disadvantage of conceptual physics texts. This need is similar to the need of including more
test questions at the back of the textbook as Ayvaci et al. (1999) indicates.

There were some studies talking about the positive effects of using the K-W-L in their
lesson like Ogle (1986), Cantrell (1997), and Huffman (1998). But, their studies were not on
statistical basis. In addition, they investigate generally the things like development in the reading
skills, long term remembering of the information and improvement in understanding the
information students received. Therefore, the results of these studies do not directly contribute to
current study. There was another barrier in the generalization of literature results on this study. It is
the change in the form of the K-W-L. In normal, questions generated through the K-W-L session
are tested immediately after the discussions. However, in this study testing the questions was
postponed to home as homework and the answers reviewed in the next lesson. Such a change may
have effects on students differently. In this study, there is a significant change in the achievement,
but not in the attitude. Increase in the achievement somewhat an expected result. Because, by
means of the K-W-L, students understand the way of reading a text and can look to a problem
from different perspectives (Cantrell, 1997). The same effect was expected in the attitude.
However, insignificant result was appeared. This may be due to the structure of the textbook used
as a traditional text. Such a text, as indicated in the introduction, aims only to present the
information and relies on computations. Therefore, the TPT did not include enough general
knowledge to answer students’ questions raised in the K-W-L session. Students often complaint
about not finding the information they want when the TPT was used. Then, this unwanted situation

might result in negative effect on students’ attitudes.
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There was no study that combines the K-W-L with CPT before in the literature.

Therefore, guessing their combined effects on achievement and attitude is difficult. However, first
two discussions about individual effects of the K-W-L and the CPT give an idea about the result.
The K-W-L is a technique for reading comprehension, and a way to learn to look at a problem
from different perspectives. The CPT is the text where students can find their answers, and learn
about daily life, technology and more. The K-W-L was effective in increasing the achievement and
the CPT was effective in increasing the attitude. Therefore, their combined effects should increase
both achievement and attitude, like classroom observations indicate. Fortunately, the statistical
analyses were similar to the ideas we present and their combined effect significantly increase both
achievement and attitude of the students on heat and temperature.

5.3. Implications of the Study

The study has shown that using conceptual physics text is an appropriate technique to
increase students’ attitudes towards physics. In this way, teachers may help students to overcome
their physics anxiety. Because, when students learn that physics is not a completely different
concept from the daily life, they can look physics as discovering the mysteries of the unknown
concepts.

One of the findings of this study is that textbooks are not effectively used when no
specific instructional reading strategy is applied. Ineffective use has two meanings: students do not
know how to read a text and simply do not care about the textbook. In other words, students do not
look at their textbooks, unless it is necessary. If there is homework to do at the textbook, students
just do their homework at the end of the chapter and do not look at other information in the book.

The new modification in the K-W-L makes it more appropriate for the teachers who do
not want to spend most of the class hours to reading. In this technique, teachers only spend about
fifteen minutes of their lessons for K-W-L.

Reading strategies are generally disregarded techniques in education. This study has
shown the importance of the instructional reading strategies. These strategies should be given in

education departments of the universities as well as other teaching methodologies.



56
Authors of the textbooks should give more importance to conceptual side of the books.

Unless it is not completely a conceptual physics book, author should include enough number of
computational questions as well as conceptual questions to increase understanding.

Conceptual physics courses should be given at 9th grade. Because, at this grade, students
choose their content area and they must not be threatened with the computations. Through our
study, in-class discussions with the students showed that large percent of the students think of
selected non-science content areas because of the computational nature of the science lessons.

5.4. Internal Validity Threats

There are some factors that threats internal validity of the study. The common threats are
subject characteristics, mortality, location, instrumentation, testing, history, maturation, subject
attitude, regression, and implementation.

There are about 30 participants for each group. Therefore, each loss of subject is
important. The study was in the school environment. Then, students were expected to attend the
classes. But, as a precaution, it was planned to reach to students who do not participate class in the
testing day before the semester ends. Eight absent students in post-tests were reached in this way.
Another loss of data could arise from the empty items in the attitude scale. To prevent this,
students were warned several times when tests were administered and the attitude scales were
controlled just after the administration. Then, mortality was appeared in the study.

Hawthorne effect was the second most important internal validity threat in this study.
There were two different treatments: conceptual physics texts and K-W-L reading strategy. To
prevent methods from altering students’ feeling as a result of having special treatment, there were
two ways. First, similar studies could begin earlier to make students’ used to these methodologies.
Second way is to use equivalent activities in the control group. However, it was difficult to follow
these two ways. Because, when it was wanted to begin the study earlier, there were no conceptual
physics sources in Turkish to use in the class. At the same time, the permission from the Ministry
of Education has been waited to begin the study. Using equivalent activities was difficult. Because,
traditional physics texts as an equivalent of conceptual physic texts could be given to students in
control group, but this would be very expensive. Considering these problems as a whole, that

makes difficult to control students’ feelings. Therefore, another way was considered to control
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subject attitude; obtaining similar feelings in all of the groups. To achieve this, students were

informed about the study. But, it was not in detail. Then each of the groups were said to be treated
with different methodologies. That is, all groups thought that they were administered a treatment
on them and showed similar feeling in the study. Another precaution was having five weeks
between pre-tests and post-tests. After five weeks, their perceptions become normal to any
methodologies.

Although convenience sampling was used to form the classes, the classes were randomly
assigned into the groups to control subject characteristics. The study was conducted in the same
school and in the similar environments; therefore, locations were similar for all of the groups. To
prevent instrumentation threat, data collector was the researcher in all of the groups. Because the
instruments were in multiple choice type, there were no bias of the favoring one class over others.
The time allowed to complete the test was determined before the study, and strictly applied in the
study. The instruments were held constant throughout the study. Only change between pre-tests
and post-tests was their appearance. Therefore there was no instrument decay. However, pre-
testing students might affect students’ attitude towards the study. Because, it might be the sign of a
post-test. Then, students could spend much effort to learn the concept. One precaution to prevent
testing threat was that post tests were administered five weeks after the pretests. Another
precaution was the change in the appearance in the post-tests. Maturation was not among the major
threats, because the study was not continued so long time. To control implementer bias, protocols
were prepared for the implementer. These protocols were given in Appendix A.

5.5. External Validity

Because the study conducted only in one school, the results can only be generalized to the
schools having the similar conditions. Participants were 9th grade super high school students in
Eregli district of Zonguldak. There are two super high schools in Eregli having very similar
environments. Therefore, the study conducted in Zonguldak Eregli Super High School assumed to
be valid to the other super high school there. All treatments and testing procedure taken place in
ordinary classrooms. Therefore, there will be no remarkable differences expected, if the study is

administered to the other high schools in Eregli.
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5.6. Recommendations for Further Research

Further research could perform different replication studies for different physics
concept with different samples.

It was statistically significant; but, the effect sizes were small for the individual
effect of K-W-L. Effectiveness of K-W-L could be reinvestigated to validate the
conclusions about K-W-L.

Further research could investigate the effect of combining conceptual and
computational texts in a single textbook.

A study can be conducted to investigate how much physics teachers are ready for
conceptual physics.

Another study could be conducted to examine the stability of achievement and

attitude improvements.
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APPENDIX A

TEACHING PROTOCOLS

The Effect of Textbook Style and Textbook Usage on 9*" Grade Students’ Achievement

and Attitude towards Heat and Temperature

Ders Kitabinin Tarzi ve Ders Kitabinin Kullanilis Seklinin 9uncu Sinif Ogrencilerin Isi-

sicaklik Konularindaki Basar ve Tutumlarina Etkisi

AMAC:
Bu galismanin amaci kavramsal fizik metinlerinin ve K-W-L okuma ydnteminin birlesik etkilerinin
dokuzuncu sinif 6grencilerin isi-sicaklik konusuna etkisini incelemektir.

KAVRAMSAL FiziK METNI (CONCEPTUAL PHYSICS TEXTS):

Ogrencilerin matematikte sikinti yasadigi ve bu sikintinin fizik dersini de ciddi boyutlarda etkiledigi
bilinmektedir (Hewitt, 1972; Reinstain, 1990). Paul Hewitt bu konuya ¢éziim olarak Kavramsal Fizigi
onermistir. Kavramsal fizik, fizigin matematik diliyle degil 6grencilerin kendi dilleriyle anlatiimasidir
(Hewitt, 1990). Ogrencilerin ilk kez karsilastiklari fizigi matematik ile dolu gérdiigii zaman daha ilk
asamada fizige tereddiitle karsilastigini belirten Hewitt bunu bir makalesinde soyle ifade eder “ilk
kez fizige baglayanlarla ders islemek gtizeldir, glinkii onlar en kétiiyli beklerler.” Kavramsal Fizikte
kavramlar mantiksal olarak verilir, ginliik hayattan ve yakin teknolojiden haberler verilir ve
icerisindeki fizik gosterilir. Fizik bir laboratuar dersi dedildir, fizik glinlik hayatin kendisidir.
Formiiller ve esitlikler ilk asamada sadece dediskenlerin birbiri arasindaki iligkileri gdstermeli,
ogrencileri karmasik islemler igerisinde bogmamali. Fizikte iddiali olan bir kimsenin 6ncelikle
kavramsal eksikligi olmamalidir. Hewitt'in bu yaklasimi kisa siirede kendisini diinya capinda taninir
biri haline getirdi. Su anda kitaplar 10 ayr dile gevrilmis durumda. Ders anlatimlari, video ve DVD
olarak satisa sunulmustur. Hewitt'in bu ydndeki basarisini bir arastirmaci “devrim” olarak
nitelendirmistir. Kavramsal fizikten yararlanan kitaplar da bilindik ders kitaplarindan farkini hemen
gdstermistir. Ornedin, 1998 yilindan itibaren Tiirkiye'de kullaniimaya baslayan ve Siirat Yayinlarinca

yayinlanan Fizik ders kitabi kisa siirede gok ilgi uyandirmistir. Yapilacak olan galismada Paul
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Hewitt'in bu kitabindan isi-sicaklik tnitesi Tiirkce'ye adapte edilmistir ve Kavramsal Fizik Metni

olarak galismanin birinci faktoriini olusturacaktir.

K-W-L OKUMA STRATEJiSi

Calismanin ikinci faktori K-W-L (Ne biliyorum, Ne 6grenmek istiyorum, Ne 6grendim) okuma
yontemidir. 1986'da Dona Ogle tarafindan &énerilen bu yontem kisa zamanda bir ¢ok versiyonu ile
birlikte okullarda uygulanmaya baslanmistir. K-W-L nin diger okuma yéntemlerinden farki basit
olmakla birlikte esnek bir yapiya sahip olasindan dolayidir. Yapilan galismalar bu yontemin
ogrencilerin ilgisini arttirdigini, 6grenme stillerini gelistirdiklerini ve anlama kapasitelerini arttirdigini
gostermektedir. Ug ayri asamadan olusur. Ne biliyorum, Ne é§renmek istiyorum, Ne &grendim.
Daha detayl bilgiyi “K-W-L Aktif ve Etkili Okuma” ekinde bulabilirsiniz.

CALISMANIN DiZAYNI

Calismada iki ayr faktoér bulunmasindan dolayi “faktérel dizayn” calisma igin segilmistir. Asagidaki

tablo bu dizayni géstermektedir.

Kavramsal Fizik Metni (KFM) Geleneksel Fizik Metni
(GFM)
K-W-L Okuma Stratejisi (K-W-L) KFM+K-W-L GFM+K-W-L
Geleneksel Okuma stratejisi (GOS) KFM+GOS GFM+GOS

METOTLARIN UYGULANMASI

Metotlarin higbirinde 6gretmenin normal ders anlatisini degistirmek s6z konusu degildir. Yalniz
Odevlerin kullanilan ders kitabindan verilmesi istenir. Eger K-W-L uygulanacaksa dersin sadece ilk
15 dakikasi bu ydntem uygulanir ve tekrar giinliik ders anlatisina gegilir. Ogretmen dersi asagida

verilen protokollere gére igler.
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PROTOKOLLER

A. Geleneksel Okuma stratejisi + Geleneksel Fizik Metni
e Dersin iglenisinde herhangi bir degisiklik yoktur.
e Odretmen yalnizca giinliik planina uygun ders isler
o Odevlerini Milli Egitimin ders kitabindan verir.

B. Geleneksel Okuma stratejisi + Kavramsal Fizik Metni
e Calisma 6ncesinde siniftaki 6grencilere kavramsal fizik metinleri dagitilir.
e Odretmen konu anlatiminda herhangi bir degisiklik yapmaz.
e Konu anlatimini glinlik plana uygun isler
o Odevleri Kavramsal Fizik Metninden verir.

C. K-W-L Okuma Stratejisi + Geleneksel Fizik Metni
o Odretmen tahtaya K-W-L tablosu cizer (EK1) ve égrencilerden de o sirada tabloyu

defterlerine gegirmesi istenir.

Ogrencilere kisaca hangi konuyu isleyeceklerinden bahseder

Ogrencilerin bu konuda ne bildiklerini sorar.

2-3 dakika beyin firtinasi yardimiyla 6grencilerin fikirlerini elde etmeye calisir.

Ogrencilere 2-3 dakika da metni gdzden gecirmeleri icin zaman verilir.

Yeniden 6grencilere ne bildikleri sdylenir. Bu sirada:

o Ogrencilerin her verdigi bilgi tahtada “Ne biliyorum” siitununa yazilir.

o Odrencilerin miimkiin oldugunca hafizalarini zorlamalari istenir.

o Eger 6grenci bildiginden kesin emin degilse yanina bir soru isareti
konulur.

o Odretmen cesitli sekillerde bu katiimi arttirmaya calisir.

e Tartismadan sonra 6gretmen ve dgrenciler isbirligi yaparak bildiklerini kategoriler
halinde birlestirmeye calisir.

e Bu kategoriler tablonun ilgili yerine gegirilir.

e Ardindan 6grencilerin tablolarinda yazdiklarindan ve merak ettigi diger
konulardan yararlanarak sorularini olusturmalar istenir. Bir-iki dakika icinde
ogrenciler sorularini “Ne 6grenmek istiyorum” siitununa yazar.

e Sonrasinda 6gretmen 6grencilerin sorularini alir ve “Ne 6grenmek istiyorum”
sitununa yazar.

¢ Diger okumalardan ve “Ne biliyorum” stitunundaki bilgilerden faydalanarak
ogrencilerin katiimini arttirmaya caligir.

e Ardindan ddev olarak ders kitaplarinin ilgili yerlerini okuyup tablolarinin “Ne
0grendim” stitununu bir sonraki derse tamamlayip 6§retmene teslim etmeleri
istenir.

Bu asamadan sonra giinliik plana uygun olarak ders iglenir.

o Dider 6devler Milli Egitimin Kitabindan verilir.

Dider dersin baginda 6gretmen ddevleri almadan énce:
0 Metni bir-iki dakika gdzden gecirmelerini ister.
o Birkag dakika 6grencilerle birlikte neler 6grendiklerini tartisir ve bilgileri
beraberce temel bilgi kategorilerine ayirmaya caligir.
o Cevaplarini bulamadiklari sorularini tartisir ve onlara bulabilecekleri
kaynaklari tavsiye eder.
o Ogrencilerin K-W-L calisma kagitlarini toplar.
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D. K-W-L Okuma Stratejisi + Kavramsal Fizik Metni

Konu islemesine baslamadan 6nce Kavramsal Fizik Metinleri daditilir.

Ogretmen tahtaya K-W-L tablosu cizer (EK1) ve 6grencilerden de o sirada tabloyu
defterlerine gegirmesi istenir.
Ogrencilere kisaca hangi konuyu isleyeceklerinden bahseder
Ogrencilerin bu konuda ne bildiklerini sorar.
2-3 dakika beyin firtinasi yardimiyla 6grencilerin fikirlerini elde etmeye calisir.
Ogrencilere 2-3 dakika da metni gdzden gecirmeleri icin zaman verilir.
Yeniden 6grencilere ne bildikleri sdylenir. Bu sirada:
o Ogrencilerin her verdigi bilgi tahtada “Ne biliyorum” siitununa yazilir.
o Ogrencilerin miimkiin oldugunca hafizalarini zorlamalari istenir.
o Eder 6grenci bildiginden kesin emin dedilse yanina bir soru isareti
konulur.
o Ogretmen cesitli sekillerde bu katiimi arttirmaya calisir.
Tartismadan sonra 6gretmen ve 6grenciler isbirligi yaparak bildiklerini kategoriler
halinde birlestirmeye calisir.
Bu kategoriler tablonun ilgili yerine gegirilir.
Ardindan 6grencilerin tablolarinda yazdiklarindan ve merak ettigi diger
konulardan yararlanarak sorularini olusturmalari istenir. Bir-iki dakika icinde
ogrenciler sorularini “Ne 6grenmek istiyorum” siitununa yazar.
Sonrasinda 6gretmen 6grencilerin sorularini alir ve “Ne 6grenmek istiyorum”
sttununa yazar.
Diger okumalardan ve “Ne biliyorum” siitunundaki bilgilerden faydalanarak
ogrencilerin katiimini arttirmaya caligir.
Ardindan ddev olarak Kavramsal Fizik kitaplarinin ilgili yerlerini okuyup
tablolarinin “Ne 6grendim” siitununu bir sonraki derse tamamlayip 6gretmene
teslim etmeleri istenir.
Bu asamadan sonra guinliik plana uygun olarak ders islenir.
Odevler Kavramsal Fizik Metinlerinden verilir.

Dider dersin baginda 6gretmen ddevleri almadan énce:

0 Metni bir-iki dakika gdzden gecirmelerini ister.

o Birkag dakika 6grencilerle birlikte neler 6grendiklerini tartisir ve bilgileri
beraberce temel bilgi kategorilerine ayirmaya caligir.

o Cevaplarini bulamadiklari sorularini tartisir ve onlara bulabilecekleri
kaynaklar tavsiye eder.

o Ogrencilerin K-W-L calisma kagitlarini toplar.
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Ne biliyorum Ne 6grenmek istiyorum Ne 6grendim
Bilgi kategorileri

A, D 2

5 JP Everriiiiiieeeen,
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APPENDIX B

PHYSICS ACHIEVEMENT TEST

Is1-Sicaklik Basar1 Testi

Bu test 1s1-sicaklik konusunda 6grencilerin basarisini 6l¢gmek i¢in hazirlanmigtir.
Testin hazirlanmasinda iiniversite sinavlarinda ¢ikmis sorular baz alinip, bu siavi temsil edecek nitelikte
sorular secilmeye ¢aligilmistir.
e  Test i¢in 6ngoriilen zaman bir ders saatidir.
e Her soru igin biri dogru diger dordii yanlis bes ayr1 sik vardir.
e  Sorularin dogru cevaplarini bagindaki harfi yuvarlak i¢ine alarak soru kitap¢iginin iizerine
isaretleyiniz.
e  Yanlis sorular aldiginiz puana etki etmeyecektir. Bu nedenle biitiin sorularla ugragsmaya 6zen
gosteriniz.
e  Sinav sirasinda bir baskasiyla konusmak, kalem, silgi vb. aligverisi yapmak yasaktir.
e  Smav boyunca dgretmenlerimiz size sorular hakkinda herhangi bir agiklamada bulunmayacaktir.
e Yazim yanlis1 yapildigina inandiginiz noktalarda soruyu isaretleyip bunlart arastirmact
Ogretmenimize bildiriniz.

Basarilar.



71

Isi-Sicaklik Bagari Testi

1. Ozdes isiticilarda 1sitilan (2m) kiitlesindeki x sivisi ile (m) Sicakik (32

kitlesindeki y sivisinin, sicaklik-zaman grafikleri sekildeki gibidir. 2m

Swilarin 6zislarinin Cx orani kactir?
Cy

A% B)23 O% D1 B2

1 2 3 4 Zaman

2. Uzama katsayisi, kati maddelerin ayirt edici 6zelliklerinden biridir ve birim uzunlugun, birim sicaklik artigi igin
uzama miktaridir.

Boylari, d, 2d, 3d olan, X, Y, Z gibi iic gubugun sicaklik artislarina bagh olarak uzama miktarlan
sekildeki gibidir.

Cisim ilk boy Sicaklik Uzama
artisi miktari

X d 2t a

Y 2d 2t 2a

z 3d t 3a

X, Y, Z nin yapildigi maddelerin aymi olup olmadigi konusunda asagidaki yargilardan hangisi
dogrudur?

A) Xile Y ayni olabilir, Z farkhdir.
B) Xile Z ayni olabilir, Y farklidir.
C) Y ile Z ayni olabilir, X farkhdir.
D) Ugii de kesinlikle farklidir.

E) Ugli de ayni olabilir.

3. X, Y, Z maddelerinin donma ve kaynama noktalari séyledir:

Donma Kaynama
nok. (°C) nok. (°C)
-88 -17

0 +100
+33 +221

Buna gore, asagidaki sicaklik araliklarinin hangisinde bu iic maddeden biri kati, biri sivi, biri gaz
halde bulunur? (Araliklarin ug noktalar géz éniine alinmayacak.)

A)(-88) ile(-17) B)(-88) ile(0) C)(-17) ile(0) D)(0) ile(+33) E)(+33) ile(+221)

4. Sekildeki I kabinda sicakidi Tx olan X sivisi, II kabinda da sicakhigi Ty olan Y
sivisi vardir. Tx> Ty dir ve kaplar gevreden isica yalitilmigtir.

Ka - - - o s - 7/
plar arasinda isi iletimi olduguna gore, i1si dengesi kuruluncaya E;
kadar gecen siirede asagidakilerin hangisinde verilen olaylarin g
gerceklesmesi olanaksizdir? f

&
A) X sodur, Y isinir B) X katilagir, Y sogur @,,,,
C) X katilagir, Y kaynar D) X katilagir, Y 1sinir

E) X sogur, Y kaynar



72

Sacakdik

Fy
i

I 1 0 W ¥ WV Zanan

Yukaridaki grafik X,Y,Z gibi (i¢ ayr sividan olusmus bir karisimin kaynama egrisidir. Bu sivilarin kaynama
sicakliklan sira ile Ty, Ty, Tz olup, Tx < Ty < Tz dir. III iincii zaman araliginda, karisimda, bu iig sividan
hangileri bulunur?

A) Sadece X B) Sadece Y
C) Sadece Z D)YveZ
E) XveY

6. Oz isilari sirasiyla ¢, 2c kiitleleri m, 2m olan X,Y cisimlerinin sicakliklari Ty dir. Bu cisimler t siire isitildiginda
sicakliklar T, oluyor.
Bu siirede X cisminin aldigi 1s1 miktari Q olduguna goére, Y ninki kag Q olur?

A% B)1/3 C1 D)2 E)4

7. Isica yalitilmis bir kapta bulunan 80°C deki suyun icine bir parca buz konuyor. Isil denge saglandijinda
sicaklik 5°C oluyor.

Buna gore,

I. Baslangigta kaptaki suyun kitlesi buzunkine esittir.

II. Olay sirasinda buzun tamami erimistir.

I11. Buzun ilk sicakhigi 0°C den kiigiiktiir.

yargilarindan hangileri kesinlikle dogrudur?

(csu= 1 cal/g’C; Cou= 0,5 cal/g°C; Lyw= 80 cal/g)

A) Yalniz I B) Yalniz II C) Yalniz III D) Ive Il E) II ve III

termametre
8. Sekilde gorilen isica yaltilmis kaba bagh musluklar, birim zamanda esit
miktarda su akitmaktadir. M muslugundan gelen suyun sicakhigi 60°C, N den t=ao®: t=20%
geleninki de 20°C dir. iki musluk da agilarak kabin yarisi doldurulduktan sonra M — -
muslugu kapatiliyor.
Kap tiimiiyle dolup icinde denge saglaninca termometre ka¢ °C
gosterir?

A) 50 B) 40 C) 30 D) 25 E) 20

9. Bir kaptaki +10°C de 80 gr suya, -10°C deki 80 gr buz parcasi atiliyor. Bir siire karigimin sicakliginin 0°C de
durdugu saptaniyor. Bu sirada, kapta kag gram buz ve kag gram su bulunur? (Isi alisverisinin yalniz su ile buz
arasinda oldugu varsayilacak. Buzun 6zisisi 0,5 kal/gr’C ve erime 1sisi 80 kal/gr dir)

A) 160 grsu

B) 80 gr su ve 80 gr buz
C) 75grsuve85grbuz
D) 85grsuve75grbuz
E) 120 gr su ve 40 gr buz

10. Sicaklik ve Fahrenhayt sicaklik eselleri karsilagtirildiginda, 0°C nin 32°F ye, 100°C nin de 212°F ye denk
oldugu gordlar.

Buna gére, °C cinsinden verilen bir sicakh@ °F cinsinden ifade etmek icin asagidaki esitliklerden
hangisi kullanilmahdir?

A) °F=5/9°C -32 B) °F=5/9°C+32 C) °F=9/5°C+212
D) °F=9/5°C -32 E) °F=9/5°C+32
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y ; Sicaklk (B0
11. Grafikte, kitlesi 100 gr olan suyun soguma (sicaklik-zaman) edrisi (1) ile, FY
kitlesi 75 gr olan suyun soguma egrisi ise (II) ile gosterilmistir. 60 dakikalik
siire icinde, kiitlesi biiyiik olan suyun 1s1 kaybinin kiigiik olaninkine 40
orani nedir?
35
A)8/9 B)4/3 C(C)3/2 D)2 E) 10 30
5
i W i i W ¥
2[' haadasskassdsasbandsnsd o
12. Deniz dizeyinde, 1sica vyalitilmis bir kaptaki suya bir miktar buz 020 30 40 50 60
konuldugunda, buzun kiitle-zaman grafigi sekildeki gibi oluyor. Zaman
4 Kt
ITI;’
LN o SR
I T
1] L, ty ty Zaiman

Buna gére, I,ILIII zaman araliklarinin hangilerinde hem suyun hem de buzun sicakligi 0°C tir?

A) Yalniz I B) Yalniz II C) Yalniz III D)IvellE)Ivelll

13. Sicakligi 120°C olan 100 gramlik su buhar 60 kilokalorilik 1si kaybederse son fiziksel hali ve sicakligi ne olur?
(Buharin 1sinma isisi 0.5 kal/gram ve suyun buharlasma isisi 540 kal/gram)

A) 50°C de su B) 60°C de su C) 80°C de su D) 100°C de su E) 110°C de buhar

14. t°C deki (M) gr suyun bulundugu kaba, 100°C deki su buhari génderiliyor. Suyun sicakhgi 100°C oluncaya
kadar, (m) gr buhar yodunlastigina goére, suyun (L) buharlasma 1sisi, asadidaki esitliklerden hangisiyle
bulunabilir? (1si kaybi yok)

A) mL= M(100-t) B) ML=(M+m)(100-t)
C) ml= (M+m)t D) (M+m)L=mt
E) (M+m)L=M(100-t)

15. Birbirine perginlenmis X-Y, Y-Z ve X-Z metal serit

giftleri bir T sicakhdinda sekildeki bigimi almistir. X,Y, Z N Nd hd
metallerinin uzama katsayilari sirasiyla aX, aY , aZ dir.

aX <aY <aZ olduguna gore, bu ciftlerden hangileri mw M
sogutularak dogrusal hale getirilebilir? ® 7 z

A) Yalniz X-Y B) Yalniz Y-Z C) Y-Zve X-Z D) X-Y ve X-Z E) X-Y ve Y-Z

16. Erime noktasi ve kitlesi bilinen bir kati cisim eritiliyor. Erime tamamlaninca hemen, kiitlesi ve sicakligi
bilinen suya atiliyor. Suyun sicakligi artarken cisim de katilasmaya basliyor. Cismin tamami katilastiktan bir siire
sonra, Isi dengesi saglaniyor ve sicaklik dlglliyor.

Bu durumda, kati cismin erime isisini bulmak igin baska hangi bilgiye gerek vardir?

A) Cismin katilasma noktasi

B) Kati cismin eritilmeye baslamadan 6nceki sicakligi
C) Kati cismin son sicakhigi

D) Cismin kati ve sivi haldeki Isinma isilari

E) Cismin kati haldeki isinma isisi
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17. Asagidaki X, Y, Z cisimleri ayni metalden yapilmistir. Cisimler oda sicakhidindayken Y silindir ve Z kiiresi, X
halkasinin iginden hafif bir siirtinmeyle gegebilmektedir.

I
W A
halka ziliredir kiire

Bu cisimlerin iigii de yiiksek bir T sicakligina kadar isitildiginda Y ve Z nin X halkasindan gegip
gecemeyecekleri konusunda ne soylenebilir?

A) Y gegebilir, Z gegemez.

B) Z gegebilir, Y gegemez.

C) ikisi de gegebilir.

D) ikisi de gecemez.

E) Hacimleri bilinmeden bir sey sdylenemez.

18. Oda sicakliginda, sekildeki gibi iglerinde ayni diizeyde, ayni sividan
bulunan dért cam kap birlikte daha sicak bir su banyosuna konuyor ve
sicaklik dengesi saglanincaya kadar bekletiliyor. Sivilarin yiikselme
miktarlarini nasil siralayabiliriz?

AIV>III>I=1I
B)IV>III > 1> 11
C)IV>TII>1I > 1
D)IV=TIII>1 >1I
E)I =1III>Iv=1I

19. Diisey kesitleri ve gaplar sekilde verilen X yarimkdiresi ile Y
ve Z dik silindirleri ayni metalden yapilmistir ve sicakliklari
esittir. Bu cisimlere esit miktarda is verildiginde son sicakliklari
Tx, Ty, Tz oluyor.

Tx, Ty, Tz arasindaki iliski nedir? (cisimlerin gevre ile isi
alig-verisi 6nemsizdir.)

A) Ty=Tz<Tx B) Ty<Tz<Tx C) Ty<Tx<Tz D) Tz< Tx=Ty E) Tx=Ty=Tz
K
20. Sekildeki gibi birer uglarindan duvara tutturu-mus, boylar esit K ve &
L disli gubuklar arasindaki, 1sica vyalitkan P garki serbestce D 4
donebilmektedir. K nin uzama katsayisi o, L ninki de 2o dir. Buna uvar 4
gore,
I. Cubuklarin ikisini de AT kadar 1sitma
II. Kyi AT kadar isitma, L yi AT kadar sogutma et

IIL. L yi AT kadar 1sitma, K yi AT kadar sogutma
Islemlerinden hangileri P carkinin ok yoniinde doénmesini
saglar?

A) Yalniz I B) Yalniz II C) Yalniz III D)Ivell E) I ve III

21. Agik havada, bir kapta isitilan ar sivinin sicaklik-aldigi 1si enerjisi grafigi
sekildeki gibidir.

Grafigin I. ve II. Bolgelerindeki isitma siirecinde, kapta kalan sivinin
0z kiitlesinin degisip degismedigi konusunda ne soylenebilir?

;

1
1
L.Bolge II.Bdlge II. Bdlge
A) Azalir Degismez . : >
B) Azalir Artar o 1
C) Artar Degismez . jﬁisi
D) Artar Azalir

E) Dedismez Artar
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22, Ayda atmosfer ve su yoktur. Bir cismin aydaki agirhdi, yerdekinin 1/6 kadardir.

Eger ay, simdiki yerinde ve simdiki kiitlesinde, ancak atmosferi ve suyu olan bir yapida olsaydi:
I. Ayda riizgar olurdu.

II. Ay ylizeyinde gece-giindiiz arasindaki sicaklik farki simdikinden az olurdu.

I11. Bir cismin aydaki agirigi simdikinden biytk olurdu.

beklentilerinden hangileri gergeklesirdi?

A) Yalniz I B) IvelIl C)IvelIll D) II ve III E) I, II ve III

23. Bir testinin gevresine islak tiilbent sararsak, suyu daha iyi sogutabiliriz.
Bu olayla,

1. Sicak bir glinde limonata bardadina buz koyarsak, bardadin disi terler.
II. Kestigimiz karpuzu kisa bir siire giineste tutarsak sogur.

III. Sicak guinlerde sik sik yerleri sularsak, gevre serinler.

olaylarindan hangileri ayni ilkeyle agiklanabilir?

A) Yalniz I B) Yalniz II C)Ive Il D) II ve III E) I ve III

24, Bir kalasin iki noktasindaki uzaklik celik metre ile farkl sicakliklarda olgtiltiyor. Celik metrede okunan deger,
ortam sicakliginin 30°C oldugu anda n;, 0°C oldugu anda n; ve -30°C oldugu anda da ns oluyor.

Buna gore, ny, n,, n3 arasindaki iliski nedir?

(Kalasin sicaklikla genlesmedigi varsayilmaktadir.)

A) ni=n=n; B) ni=n3;<n; C) ny<ni=n3 D) n;<n,<ns E) n3<n,<n;

25. Farkli sicakliktaki X ve Y kati cisimleri birbirine degecek sekilde yerlestiriliyor.

Cisimler arasinda is1 dengesinin kurulmasi siirecinde, X cisminin;

I.  Isi enerjisi degisimi

II. Sicaklik degisimi

III. Hacim degisimi

Niceliklerinden hangileri Y ninkilere kesinlikle esit olur? (Dis ortamla 1si alisverisi yoktur.)

A) YalnizI B) Yalniz II C) Yalniz III D)IvellE)I, II ve III

26. I.Sivilarin kaynama noktasi, ayirt edici
oOzelliklerden biridir.
II.Kaynama stiresince sivinin sicakligi degismez.

Iclerinde K,L,M gibi renksiz sivilar bulunan {i¢ kap, 6zdes isiticilarla isitiliyor. Sivilara ait sicaklik-zaman egrileri
asadidaki gibi bulunuyor.

B Sk 00

8 0 3 X Zevandk) 0 0 020oxm 3 ek 0 10 m a Camans)
Bu egrilere gore, K, L, M nin ayni sivi olup olmadigi hakkinda ne sdylenebilir?

A) Kile L ayni olabilir, M kesinlikle farklidir.
B) Lile M ayni olabilir, K kesinlikle farkhidir.
C) Kile M ayni olabilir, L kesinlikle farkhidir.
D) Ugli de ayni sivi olabilir.

E) Ucli de kesinlikle birbirinden farkiidir.
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ANSWERSHEET

1 2 3 4 5 6 7 8 9 10
A A C B D E B C D E
11 12 13 14 15 16 17 18 19 20
D C A A E E C A C E
21 22 23 24 25 26

A B D D A C




APPENDIX C

PHYSICS ATTITUDE SCALE

MADDE VE ISI UNIiTESI TUTUM OLCEGI

Sevgili Ogrenciler,

77

Bu anket sizin 1s1 sicaklik konularina karg1 tutumlarinizi 6grenmek i¢in gelistirilmistir. Cevaplariniz
ontimiizdeki yillarda fizik derslerinin sizin goriigleriniz ve beklentileriniz dogrultusunda sekillenmesine
katkida bulunabileceginden énem tagimaktadir. Liitfen biitlin sorulari yanitlayiniz. Bu arastirmada toplanilan

tiim bilgiler kesinlikle gizli tutulacaktir.

Her bir cimleyi dikkatle okuduktan sonra, ciimleye ne derecede katildiginizi veya katilmadigimizi belirtmek

icin yanindaki se¢eneklerden birini isaretleyiniz.

Adi Soyadi: Ogrenci No: Sinifi:
Cinsiyeti: [JE/[K Yas:

Isi Sicaklik Konusu;

konugmaktan hoglanirim

15. Glnliik hayatta arkadaslarla isi-sicaklik konulari hakkinda konusmak zevklidir.

16. Isi- sicaklik konularinda basarili olmak igin elimden geleni yaparim.

17. Isi-sicaklik konularinda elimden gelenin en iyisini yapmaya caligirim.

18. Isi-sicaklik konularinda basarisiz oldugumda daha gok cabalarim.

19. Isi-sicaklik konularinda yapilacak is ne kadar zor olursa olsun, elimden geleni yaparim.

20. Isi-sicaklik konularini é3renebilecegimden eminim.

21. Daha zor isi-sicaklik ile ilgili problemler ile basa ¢ikabilecegimden eminim.

22. Isi-sicaklik konularinda basarili olabilecegimden eminim.

23. Isi-sicaklik konularinda zor isleri yapabilecegimden eminim.

Isi-Sicaklk g §
Ist Miktari ve Olgllmesi 3 E
Hal degisimi z E
Genlesme ve Sikigtirilabilirlik <2 le g E S
m  Katilarda genlesme 22|82 2
m  Sivilarda genlesme = :? g % =
m  Gazlarda genlesme IS|IS IS |2
1. Isi-sicaklik konularini severim. HinInInin
2. Isi-sicaklik konularina karst olumlu hislerim vardir. (101 O
3. Benim igin isi-sicaklik konulari eglendiricidir. HinInInin
4. Okulda 1si-sicaklik konularini calismaktan hoslanirim. (101 O
5. Diger konulara gére isi-sicaklik konulari daha ilgi gekicidir. Hinininln
6. Isi-sicaklik konularinin, ilerideki meslek hayatimda 8nemli bir yeri olacagini diisiiniiyorum. 10 [ [
7. Isi-sicaklik konularinda égrendiklerimin, giindelik hayatta isime yarayacagini diigtiniiyorum. (110 0 O
8. Isi-sicaklik konularinda 8grendiklerimin, hayatimi kolaylastiracagini diisiiniiyorum. (100 00 00 [
9. Isi-sicaklik veya teknolojideki uygulamalari ile ilgili kitaplar okumaktan hoslanirim. (11 00 [0 O
10. Isi-sicaklik konularinin, ilerideki calismalarimda bana yararli olacagini diistiniiyorum. 10 O [T
11. Isi-sicaklik konulari ve teknolojideki uygulamalari ile ilgili kitaplar okumaktan hoslanirim. Hinlnlnln
12. Bana hediye olarak 1si-sicaklik ile ilgili bir kitap veya isi-sicaklikla ilgili aletler verilmesinden
hoslanirm ODopHHd
13. Fizik topluluguna ye olmak isterim. OO
14. Arkadaslarimla isi-sicaklik konulari veya teknolojideki uygulamalari ile ilgili meseleleri OOnoon

24. Yeterince vaktim olursa en zor isi-sicaklik ile ilgili problemleri bile gozebilecegimden eminim.




APPENDIX D

CONCEPTUAL PHYSICS TEXT

To keep the original form of the textbook, it is given in the CD.
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APPENDIX E

K-W-L GUIDE

K-W-L aktif ve etkili okuma stratejisi

icindekiler:
Giris .
K-W-L, Aktif ve Etkili Okuma Stratejisi
Okuma Stratejileri Hakkinda
K-W-L Ne Demektir?
K-W-L Metodunun Uygulanmasi
K (what | Know) Ne biliyorum?
W (what | Want to know) Ne 6grenmek istiyorum?
L (what | Learned) Ne 6grendim ve L(1) ?
Ozetle K-W-L metodunun uygulanigi
Ornek bir K-W-L calismasi
Kaynakga

79



80

GiRiS

Tlrkiye'nin egitim alaninda yasadidi sorunlar bircok egditim kurulusu ve egitimci tarafindan ifade
edilmektedir. Maalesef, 2001 yilinda yapilan ve 35 (ilkenin katildigi uluslararasi bir arastirma olan PIRLS
(Uluslararasi Okuma Becerilerinde Gelisim), Tiirk egitim sisteminin, okuma becerisini gelistirme yoniinden
de ne kadar biiyiik bir sikinti icerisinde oldugunu gosterdi. Tirkiye, 35 (lkenin arasinda ancak 28'nci
siraya yerlegebilmis ve 500 olan PIRLS ortalamasina karsilik Turkiye ancak 449 puani yakalayabilmisti. Bu
bliylik sikintinin sebebine gelince, bu konuda bir gok gorlis var. Kimileri 6grencilerin kitap sayisindaki
eksiklikten, kimileri okul 6ncesi editime yeterli 6nemin verilmemesinden, kimileri de sinif mevcudunun
fazlaigindan sikayet ediyor. Kimi egitimcilerin televizyonlarin zihni korelttigi gibi bir anlayis da soz
konusu... Okuma becerilerindeki yasadigimiz bu sikinti ayni zamanda EARGED’ in yaptigi calismalarla da
dogrulaniyor.

Sunu biliyoruz ki; okuma becerileri giinlik hayatta her an ihtiyag duydugumuz bir faaliyet, ve
dolayisiyla 6zel bir énem verilmesi gereken bir konu. Bu nedenle, bu galisma okuma becerilerini
kuvvetlendirmeye adandi. Yapilan arastirmalariz boyunca iki esas lzerinde durduk; uygulamadaki pratiklik
ve esneklik. Bu taleplerimiz bizi K-W-L okuma stratejisine yonlendirdi. Bu kitapgik size K-W-L, ve yapilacak
galismamiz igin Onerdigimiz, K-W-L okuma stratejisinin dedisik bir versiyonunu, K-W-L(l) okuma
yontemlerini tanittinp bir sinif igerisindeki okuma aktivitesinin nasil yapilabilecedine dair ufkunuzu

genigletecedine inaniyoruz. Basarilar...

K-W-L, AKTIF VE ETKILI OKUMA STRATEJisSi

K-W-L , etkinligi kanitlanmis bir okuma stratejisidir. ilk kez Donna Ogle tarafindan uygulanan bu teknik
yardimiyla 6grencileriniz konu ile ilgili eski bilgilerini harekete gegirecek, ve yazili bir metinden daha etkili
bigimde yararlanmasini 6greneceklerdir. Ama K-W-L okuma y&ntemine gegmeden 6nce bu alanda daha

ne gibi adimlar atildigini inceleyelim.

Okuma Stratejileri Hakkinda
Okuma, bu alanda yapilan biyiik gapli bir galisma tarafindan sdyle tanimlanmigtir;

“Okumak okuyucunun bir manayi kavrayabilmek icin metinle arasindaki etkilesimidir. Bir anlami

kavrayabilmek ise okuyucunun eski bilgilerini harekete gegirebilme beceris, okuma stratejilerini

kullanmasi ve bunilari okuma Islevine uygulayabilmesidir. ”

Buradan anlasiliyor ki; artik okumak zannedildigi gibi kelimelerin sesli veya sessiz gézden gegirilmesi
dedil, okuyucu ve okunacak metin arasindaki etkilesim olarak tanimlanmaktadir. Ayrica bu tanim, etkili
okumanin da gesitli stratejiler igerdigini gdstermektedir.

Hemen hemen biitlin okuma stratejileri lig asama Uizerinde durur; okumaya baslamadan énce, okuma
esnasl ve okuma sonrasi dederlendirme. Head & Readence 1986 yilinda &zellikle kavram yanilgilarinin
giderilmesinde kullanilabilecek bir okuma yontemi ileri siirmiisti. Bu ydntemin uygulanisinda, égrencilerin
anlamakta en c¢ok zorlandigi kavramlar hakkinda birkag ifade tahtaya yazilir. Bu ifadelerin arkasindan
ogrencilerin tavirlari ve konu hakkindaki diigtinceleri tartigilir. Ardindan metin okunarak, metin igerisindeki

bilgiler yardimiyla 6grenci kendi fikirlerinin dogrulugunu tartar. Ribovich’in 1977 yilinda 6ne strdiga
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“expectation scheme” biraz daha degisik bir yapiya sahipti. Ogrenci ilk basta hizlica metni gézden gegirir

ve okuduklarindan faydalanarak metinle ilgili miimkiin oldugunca cok climleler Uretir. Bunlarin her biri
farkh kadida yazilip bunlar bir pano (izerinde hiyerarsik bir diizen {izerine oturtulur. Metin bastan sona
tekrar okunduktan sonra, ifadelerin 6grencilerin ifadeleri ile ne kadar uyustugu ve birbiri arasinda
kurduklar baglarin ne kadar dogru oldugu tartisilir. Barron & Earle ise, 1973 yilinda K-W-L metoduna da
destek olarak kullanilabilecek “graphic organizer” yontemini 6nerdiler. Bu yontemde, metin igerisindeki
kavram ve kelimeler incelenerek, 6grencilerin bunlar arasindaki iliskileri gésterecek bir diyagram cizmeleri
istenir. Daha sonra bu diyagrama 6grencinin énceden de bildigi bilgiler eklenerek bilginin bitinlugu
saglanabilir. Graphic organizer, okuma sonrasinda kullanilabildigi gibi okuma esnasinda da kullanilabilir bir
yontemdir. Bunlarin haricinde daha bir gok yontemi vardir:. Smith & Brown, Guided Writing Procedure;
Manzo & Cassale, Listen-Read-Discuss; Langer, Pre-Reading Plan; Manzo, Reciprocal Questionning;

Ogle, K-W-L ve daha digerleri.

K-W-L Ne Demektir?

K-W-L, what I Know, what I Want to know, what I Learned ifadelerinin kisaltmasidir. Yani ne biliyorum,
ne 6grenmek istiyorum ve ne 6grendim. Diger okuma metotlari gibi K-W-L de (i¢ ayri asamanin {zerinde
durur; okumadan Oncesi, okuma ani, ve okuduktan sonrasi. Etkili bir okuma igin bu U¢ asama da
onemlidir. K-W-L metodu da bu (¢ asamay saglamakla beraber uygulamasindaki pratiklik, ve
uyarlanmasindaki esneklik ile etkili bir metot. Yurtdiginda da K-W-L hakkinda yapilan galismalar ve K-W-L

okuma stratejisinin farkl versiyonlari herhalde bunun en giizel bir géstergesi.

K-W-L METODUNUN UYGULANMASI

Tahtaya veya kadit Uzerine gizilen (¢ sltunlu bir tablo, konu hakkinda kiiglik bir tartisma ve parcayi
okumak biitiin hepsi bu! K-W-L diger okuma stratejilerine gére ¢ok daha pratik. Simdi bu ydntemi biraz
daha detayl inceleyelim. Okuma teknidi tic béliimden meydana gelmektedir. Ilk adimdan &énce, dgretmen
tahtaya (g situnlu bir tablo gizer. Her bir siitunun baslidi olarak sirasiyla “Ne biliyorum”, “Ne 6grenmek
istiyorum” ve “Ne 6grendim” yazar (Sekil 1). Bundan sonra yapilacak sey K-W-L calismasina baslamak

olacaktir.
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Ne biliyorum Ne 6grenmek Ne 6grendim

istiyorum

Bilgi kategorileri

Sekil 1 A. Bir K-W-L tablosu 6rnegi

K-W-L metodu ii¢ ayrn adimda iglenir. ilk adim “Ne biliyorum” ve ikinci adim “Ne 6grenmek istiyorum”,
Ogretmen ile 6grencilerin karsilikli konu tzerinde tartismalarinin calisma kaditlari Gizerine kaydedilmesi ile
islenir. Ugiincii adim olarak &grenciler makaleyi okuduktan sonra veya okudugu sirada “Ne &grendim”
bolimiint doldururlar. Uzun makalelerde bélimlerin kiiglik pargalar halinde okunmasi ve her bir parganin

arkasinda bir sonraki bélim hakkindaki beklentilerinin sorgulanmasi tavsiye edilir.

K (what I Know) Ne biliyorum?

Bu adim iki alt bdlimden olusur: flk adimda “beyin firtinas”” yardimiyla dgrencilerin konu hakkindaki
bildiklerini ortaya sergilenmesi ve ikinci adimda da bu bildiklerini de gesitli kategoriler altinda
birlestirilmesi beklenir. Her iki adim da 6gretmen ile 6grencinin karsilikli diyalogu ile gergeklesir.

Ogretmen &ncelikle konu hakkinda anahtar gérevi yapabilecek bir kavrami belirler. Segilecek kavram ve
bunun 6grencilere sunumu 6nemlidir. Bu kavram segilirken konu ile dogrudan iliskili olmasi ve kavrami
ogrencilere sunacak ifadenin de miimkiin oldugunca 6grencilerin gegmiste kalan bilgilerini canlandiracak
nitelikte olmasi istenir. Ornegin, deniz kaplumbadalari konusu icin “su igerisinde yasayan canlilar hakkinda
ne biliyorsunuz?” veya “hig okyanusa gittiniz mi?” gibi gegmis deneyimlerini hatirlatmaya yonelik ifadeler
ogrencinin konu hakkindaki bilgisini ortaya gikarmaktan gok uzaktir. Beyin firtinasinin amaci okuyucunun
metnin verdigi bilgileri elde etmeye yardimc olabilecek biitiin bilgilerin harekete gecirilmesidir.
Ogrencilerin konu hakkinda bir seyler bildigini gérdiigiiniizde daha fazlas icin ona sorular yoneltin. “Peki
bu dedigini biraz daha netlestirmek ister misin?”, “bunu nereden 6grendigini hatirlyor musun?”, “bunu
bize ispatlayabilir misin?”. Emin olunamayan bilgi parcalari okuma oncesi bize eksik, hatali veya
bilmedigimiz seyleri géstererek okumanin etkisini arttirir.

Ikinci asamada ise bilgilerin kategorilere ayrilip daha genel bir bakis saglanir. Bdylece ise yarar
bilgilerle kargilasma imkani artacak ve konu okuyucunun zihninde biraz daha sekillenecektir. Ik basta bu
alisilmis olmayan gorev okuyucu igin bu is zor gelebilir. Bu nedenle bir-iki 6rnekle 6gretmen dgrencileri
y6nlendirmelidir. Kategorilere ayirma islemine baslamadan once “Okumaya baglamadan 6nce ne tir

bilgilerle karsilasabilecegimizi bir digiinelim. Su bildiklerimize bir bakalim: bunlarin arasindan kendi
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aralarinda daha genel kategorilere ayirabilir miyiz?” diye bir gegis climlesi kullanarak ardindan kendi

ornegimizi verebiliriz. Ardindan 6grenciler kendi bulduklar kategorileri eklerler. Bu sirada 6grencilerin
yasadigi problemler size 6grencilerin okuma becerileri yonlindeki sorunlarini gosterecektir. Benzer
metinlerin okunmasi ve benzer metinlerle yapilan karsilastirmalar 6grencilerin sorunlarinin (istesinden
gelmelerine yardimci olacaktir. Bilginin bu sekilde kategorilere ayrilmasi ayni zamanda bilginin

hatirlanmasinda da etkili olur.

W (what I Want to know) Ne dgrenmek istiyorum?

Ogrenciler bildiklerini ve ayirdiklari kategorileri kullanarak okuyacadi makaleden neler umdugunu “neden
sicak bir glinde kaldirmi gimlerden daha sicak hissettigimiz halde soguk bir glinde kaldirimi gimlerden
daha soguk hissederiz?”, “sicaklikla i1si arasindaki fark nedir?” gibi sorularla ifade eder. Emin olunmayan
bilgiler, birbiri ile uyusmayan fikirler 6grencilerin makaleyi okumak igin kendi amaglarini olusturur.
Okumadan &yle bdyle bir beklentinin olmasi 6grencinin bilgi kapasitesini arttiracaktir. Bu sirada 6gretmen
ogrencilerin kendi amaglarina sahip olabilmeleri ve dikkatini arttirabilmeleri icin sahip olunan bilgiler
arasindaki boslugun veya uyumsuzlugun altini gizmeli ve &grencilerin kendi sorularini retmelerine
yardimci olmalidir. Genellikle bu agsama grup halinde yapilmasina ragmen &grenciler kendi amaglarina
sahip olabilsinler diye tartisma boyunca ortaya cikan ve kendi merak ettikleri sorular ile galisma kagitlarini
doldururlar. Okuyucu buna zamanla alisacak ve benzer makaleleri okurken zihninde neleri 6grenmek
istedigi hazir olacaktir. Bdylelikle yeni okunan bir materyalin yargilanarak kolayca anlasilmasi mimkin

olur.

L (what I Learned) Ne égrendim ve L(1) ?

Ogle bu (iglincli asamanin diger ikisinin ardindan yapilmasini 6neriyor. Fakat bu ders esnasinda uzun bir
kitabin devamli olarak okunmasi igin zor bir olay. Bunlar igin biz de (I) yani "later” segenegini ekledik, yani
“daha sonra”.

L bileseninde 6grenciler sorularini calisma kaditlarina doldurduktan hemen sonra okumaya ve
sorularinin cevaplarini metin igerisinde aramaya baslar. Buldugu cevaplan da “L” siitununa yazar.
Ardindan bulduklar cevaplar sinif icerisinde tartisiir. Ogretmenin bir gérevi de okuduktan sonra da
cevapsiz kalan sorularin nasil cevaplanabilecedine yardimc olmaktir. Bitiin okuyucular sorularinin
cevaplanmasi hakkina sahiptir. Aslinda bu okumanin gergek amacidir.

Calismada kullanilan ise L(I) bilesenidir. Ayni seyler bu bilesen igin de gegerlidir. Fakat okuma eve
ddev olarak verilir. Ogrenci sorularini evde cevaplayacak ve sinifta bu cevaplar tartigilacaktir. Ancak bu
yontem araya fazlaca bir zaman aralidi eklemesi, uzun metinleri icermesi ve rahatlikla suiistimal
edilebilmesinden dolayi bazi noktalara dikkat edilmelidir:

e  Metin uzun olmasi ve bir gok kavramin bu uzun metinde gegmesinden dolayi, tartisma boyunca
tim noktalara temas etmek zor olacaktir. Bu nedenle kisaca bir tartisma ile konuya
isindirildiktan  sonra, 06grencilerden bir-iki dakika igerisinde okunacak bdélimiin gézden
gegirilmesi istenir. Ve ardindan K-W-L(l) calismasina baslanir.

o Ogrencilerin baskasina ait calisma kagidini kopya etmesini dnlemek igin, calisma kadidinin bir
ornedini de sizin icin hazirlamalarini da isteyebilirsiniz.

e Eger gerekli goriliirse, eve yonelik baska calismalar da K-W-L(l) galismasina ek olarak
verilebilir.



84
Bir sonraki ders dgrencilerle metin (izerinde tartisin. Oncelikle makaleyi yine bir-iki dakika
igerisinde gdzden gegirip igerigini hatirlamalarini saglayip ardindan, sorduklarn sorulari ve
edindikleri cevaplar tartisin. Bu tartismanin arkasindan hangi bilgilere ulasamadiklarini ve bu

bilgilere nasil ulasabileceginizi de sinif igerisinde tartigin.

Ozetle K-W-L metodunun uygulanist

Buraya kadar K-W-L okuma stratejisinin bir genis capli bir agiklamasini yaptik. Simdi bu uygulamanin

adimlarini hizlica tekrarlayalim.

Ogrencilerin konu hakkindaki eski bilgilerin beyin firtinasi (brain storming) yoluyla ortaya
gikarilir, ve bu sirada ortaya ¢ikan her bir bilgi tahtaya cizilen K-W-L grafiginde K (Ne biliyorum)
stitununa yazilir. Tartismalara Ogrencilerin mimkiin oldukga katiimasina galigiimalidir. Bu
konuda 6gretmenin mahareti dnem tagir.

Daha sonra &6grencilere K-W-L tablolari dagitilarak 6grencinin tahtadakileri gegirmesi istenir.
Galisma kaditlari tartismadan ©nce de yapilabilir, fakat bu durumda tartisma esnasinda
ogrenciler tartismalar boyunca sOylenenleri kaditlarina yazmakla vakit gecireceklerinden
tartismaya katiimayabilirler.

Ardindan 6drencilerin bu bilgileri cesitli kategorilere ayirmasi istenir ve sonuglar K-W-L
grafiginde bunun igin ayrilan yerlere eklenir.

Kategorilere ayirma islemi tamamlandiktan sonra 6grencilerin biraz sonra okuyacagi makaleden
ne bekledigi veya neler 6grenmek istedikleri sorulur. Bu sirada biraz 6nce tartisilan bilgilerden
de yararlanilir. Olusan sorular da ikinci stitunumuz olan W, yani ne 6grenmek istiyorum,
sutununa yazilr.

Arkasindan 6grenciler makaleyi okuduktan sonra veya okurken, sordugu sorularin cevaplarini
son stitunumuz olan L, yani ne 6grendim, stitununa doldurur.

Ardindan sorulan sorularin hangilerinin makale igerisinde bulundugu ve hangileri bulunmadig

sinif igerisinde tartisilir.
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ORNEK BiR K-W-L CALISMASI

Asadidaki o6rnek zehirli 6riimcekler hakkindaki bir yazinin okunmasi sirasinda K-W-L metodunun nasil

uygulandigini géstermektedir.

Ogretmen: Bugiin havyanlar hakkinda baska bir makale okuyacagiz. Bu makale driimcegin &zel bir tiirii

Tony:
Susan:
Eddie:
Ogretmen
Eddie:
Steph:
Tom:
Ogretmen
Tom:
Ogretmen

Tammy:

Ogretmen

John:

Ogretmen:

John:
Ogretmen
John:

Ogretmen

Ogretmen

Peter:

hakkindadir-Kara Dul. Okumaya baslamadan ©nce Kara Dul oOriimcedi hakkinda ne
bildiklerimizi hatirlayalim. Bu tur o6riimcekler hakkinda bilginiz yoksa genel olarak
orimcekler hakkinda bildiklerinizi gézden gecirin. Daha sonra bu bildiklerinizden
hangilerinin Kara Dul icin de gegcerli oldugunu hep birlikte gorelim.

[Hoca tahtaya Kara Dul orimcedi yazar ve ogrencilerin 6riimcek hakkindaki bilgilerini
gbzden gegirmesini bekler. Daha sonra &grencilerin fikirleri alarak bu fikirleri tahtaya
yazar]

Oriimcekler alti ayakhdir.

Diger bocekleri yerler.

Bence biiyiik ve tehlikelilerdir.

: Buytlk ve tehlikeli derken sdylediklerini daha da netlegtirmek ister misin?

Onlar, onlar, diger ériimcekleri yerler. Ayrica insanlar da onlardan korkar.
Diger bocekleri yakalamak igin ag yaparlar.

Kuzenini bir keresinde sokmustu ve az kalsin 6lecekti.

: Yani insanlar igin de tehlikeli olabilir mi diyorsun?

Evet, kuzenim bu ylizden hastaneye gitmek zorunda kaldi.

: Peki Kara Dul hakkinda baska bir bilgisi olan var mi? Tammy?

Buralarda yasadiklarini sanmiyorum. Kimsenin bir &riimcek tarafindan isinldigini

duymadim.

: Karadullar nerede yasar? Bir bilen var mi? (Bekler) Peki oriimcekler hakkinda daha neler

biliyorsunuz?
Bir kere televizyonda gérmistiim. Arkalarinda 6zel bir isaret vardi. Sanirim mavi bir icgen,
daire veya ona benzer bir sey. Eder dikkat edecek olursaniz Kara Dul olup olmadigini

anlayabilirsiniz.

Peki aramizda neye benzedigini hatirlayan baska biri var mi? (Bekler) Su ana kadar

orlimcekler hakkinda neler soylediklerimize bakin. Buraya eklememiz gereken baska bir
bilgi olabilir mi?

Sanirim yavrularini veya erkek ériimcekleri éldiirtiyorlar ama emin degilim.

: Nereden 6grendigini hatirliyor musun?

Sanirim bir makalede okumustum.

: Tamam bunu da listemize ekleyelim. Amam hatirlayin, bu listede kesin emin olmadigimiz her

seyi makaleyi okurken kontrol edebiliriz.

: Peki oruimcekler hakkinda baska ne biliyorsunuz? (Bekler). Tamam, okumaya baglamadan

once ne tiirde veya kategorideki bilgilerin makalede yer alabilecegini disiinelim. Su ana
kadar hangi kategorilerdeki bilgilerden bahsettik?

Nasil gériindiiklerinden.
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Ogretmen: Evet, biiyiik ve alti ayakli oldugunu sdyledik. Ve aramizdan birisi de Kara Dulun iizerinde renkli

bir isaret oldugunu sOylemisti. Giizel, bu tanimlama hayvanlar veya bocekler hakkinda
okurken en gok karsilasacagimiz bir bilgi.

Anna: Nerede yasadiklar; fakat emin degiliz.

Ogretmen: Giizel, nerede yasadiklarini bilmemiz gerekiyor. Peki baska ne tiir bir bilgiyi bu makaleden elde
etmeyi bekliyoruz? Dider hayvanlar hakkinda okudugumuz diger makalelerden

ogrendiklerimizi hatirlayin.

Diane: Ne gesit bir ev yaptiklarini 6grenmek istiyorduk.
Paul: Ne yerler?

Andy: Kendilerini nasil korurlar.

Cara: Nasil yavru sahibi olurlar? Kag tane yavrular olur?

Ogretmen: Cok giizel. Ogrenmek isteyebilecegimiz baska bir bilgi var mi? (Bekler). Kara Dul ériimcekleri
hakkinda ne bildigimizi ve ne 6grenmek istedigimizi disinmistik. Simdi cevaplarini
o6grenmek istedigimiz sorular neler? Saninm emin olmadigimiz seyler vardi, nerede
yasadiklar gibi. Okurken cevabini 6grenmek isteyecedimiz baska ne gibi bir bilgi olabilir?

Cara: Ben oriimceklerin kag tane yavru dogurdugunu 6grenmek isterim.

Rico: Gergekten Kara Dul insana zarar verir mi? Daha bdyle bir sey duymadim fakat babam
oriimcekler hakkinda gok sey biliyor.

Andy: Niye Kara Dul ismi verilmis? Dul ne demek?

Ogretmen: Giizel bir soru! Aranizda bunu bilen var mi? Niye bu 6riimcek “Kara Dul” olarak
adlandiriiyor?(Birkag 6grencinin daha sorularini aldiktan sonra, her bir 6grencinin kendi
sorularini calisma kaditlarina yazmalarini ister.) En gok cevabini 6grenmeyi istediginiz
sorular nelerdir? Haydi sorularinizi calisma kaditlariniza yazin. Okudukga cevaplarini kontrol
edip cevaplarinizi da calisma kaditlariniza ekleyin. Ayni zamanda unutmamak istediginiz
bilgileri de kagitlariniza yazmayi unutmayin. (Ogrenciler makaleyi okur).

Ogretmen: Makaleyi sevdiniz mi? Neler 8grendiniz?

Raul: Kara Dul kocasini yiyormus, kimi zamanda kendi yavrusunu. B6g! Saninm bu orimcegi
sevebilecedimi hi¢ zannetmiyorum.

Steph: Burada da yasayabilirler. Makalede Amerika’nin her yerinde yasadiklarini soyliiyor.

Andy: Abdomenlerindeki kirmizi veya sari kum saati seklindeki isaretlerinden taninabilirler.

Ogretmen: Abdomen ne demektir, yani bu kelime yerine baska ne kullanabiliriz? Sara sézliikten abdomen
kelimesinin manasina bakabilir misin, kum saatinin neresinde oldugunu bulalim. Sara bu
kelimenin manasina bakarken bizde sorularinizin arkasindan neler 6grendiginizi gorelim.
Cevabini bulamadiginiz sorular var mi? Veya makalede olmayip da baska 6grenmek
istedidi bir sey var mi? (tartisma 6gretmenin 6grencilerin daha 6nceden sahip oldugu
bilgilerle dnceden okudugu makaleleri karsilastirmasiyla devam eder.

Ayrica 6gretmen 6grencilerin kendi sorgulamasini sadlayarak bilgisinin sadece bir makale ile sinirl
kalmamasina yardimci olur. Bu yolla 6gretmen bilginin sadece yazarin makaleye koydugu seylerden ibaret
olmadigini gdsterir. Bunun yaninda sorularini tanimlayip cevaplarini makale igerisinde taramasini da

Ogrencilerine gdstermis olur.
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APPENDIX F

WORKSHEETS

Calisma Kadidi 1

1. Bir X termometrasi suyun donma noktasini -20 kaynama nok-
tasim 100 derece Slglyor.
Buna gére 40°C lik sicakh@i X termametresi kag derece
dlger?

18 B) 24 c)28 D) 30 E} 40
2 x
0 20 Celcius(<C)
5

Celcius ve X termometreleri arasindaki iligklyl veren grafik
sekildeki gibidir.

Buna gore, suyun kaynama noktasint X termometresl kag
derece gosterir?

A) 20 8) 40 C) 45 D) 60 E)75

3.
Su Su
1. Kap I1. Kap
Sekilde isica yaltilms kaplarda belirtilen sicaklik ve kiitlede
su vardir.
1. ve I, kaptaki sular yeterince bilyiik bir kapta kangtrihr-
sa son sicakhk kag °C derece olur?
A) 30 B) 40 C) 50 D) 60 E) 80
- itk Son | Alinan
Ozist | Kitle | gieakiik | Sicakiik ] Isi
X 2¢ m i T Q
Y 3 2m T, T, ?

Tabloya gore Y nin aldids is1 kag Q olur?

A) B) 1? Cy D)3 E)4

1
4

X Y
' ™
40 70
16 55
Y
iXveV inden X esi sirastyla

¥

40° ve 16° deerlerini gdsterirken, Y de 70° ve 55° yi gbster-
mektedir.

Buna gbre X termometresi 8° yl gbsterdigi anda Y termo-
metresi kag dereceyi gosterir?

A} 50 B) 45 C) 40 D) 35 E) 30

Bilgl: ls), iletim, tagima ve 15ima gimak iizere G farkl yol ile
yaytimakiadir.
Buna gbre,
1. Igik vermekte olan ampuliin etrafini 1sitmasi
0. Gorba igine daldmlan kagidin isinmasi
1. Su dolu bir akvaryumun sicakligini artirmak igin, icine
1sitict daldirtimasi
yukarida verilen olaylarda 1s1 hangl yolla yaytimaktadir?

A) tasima, tagima, itetim
B} isima, iletim, tagima
C) tagima, iletim, tagima
D) 1gima, tagima,  iletim
E) iletim, iletim, 1gima

K. L, M siviiarindan 2m, m, 3m k{tlelerinde alinip buniara Q,
3Q, 2Q 1sts1 verifince sicakiik dedigimlari egit olmaktadir.
Buna gére, K, L, M siviiannin G, Cy, Cy zisilan arasmn-
da nasil bir lligki vardu?

A)Cx>C >Cpy B)Ck>Cy>CL C) G >Cy>Ck
D)CL > Cy>Cpy E)Cym>C > Ck



r
10. Ozdoeg ve sabit debiii K ve L
2r musiuklanndan sirasiyla 20° ve
2¢ 60° de su akmaktadir.

B Her iki musluk beraberce agitip
K 0 kap yan yiksekligine kadar dol-
durulduktan sonra K muslu-

§u kapatihyor.

Kap tamamen doldugu anda
suyun sicakhgn (T) igin hangisi dogru olur?

Ayni maddeden yapilmig K ve L silindirterine Qg ve Q; 1silar
verildiinde silindirlerin boyca uzama miktarlar! esit oluyor.
Buna gore orant O kagtir?

Q.

RS & o D2 B A) 40°C B) 40°C < T < 50°C
D) 50°C < T < 60°C £) 60°C

Sicakitk

0 Zaman

Isica yalitimig ortamda buiunan K, L ve M sivilarinin ilk
sicakliklan T, 3T , 4T 'dir, Swilar kangtirldiginda denge
gicakhi§ 2T oluyor.
Buna gére,

1. K nin 1s1 sigast, L ninkinden biyiktir.

II. M nin 1st sidasi, K ninkinden kiigiktiir.
III. L nin 151 s13as1, M ninkinden biyiktir.
itadelerinden hangileri kesinlikle dogrudur?

A) Yainiz | B) Yalmz |l Cylvell
Dylive il E)l Itvelll

C) 50°C



Calisma Kadidi 2

Sekildeki kaba su doldurulmusgtur.

Suyun buharlagma hizi,

h, suyun derinligi

8, suyun havayla temas ylizeyi

T, suyun sicaklig

niceliklerinden hangllerine baghdiw? =

A Y inliy. §

A) Yalz h Byhve S

E)Yalniz T

C)hveT
D)SveT

—10°C de 40 gram buz, +10°C da 36 gram su igina atiliyor ve
1s1l denge saglanana kadar bekleniyor.

Isil denge sagiandiktan sonra 'm:" orani kagtir?
uz

(Chyz = 0.5 calig °C (Cg,= 1 calig°C Ly = 80 calrg)
1 5 3 5
A) 5 8)1 ) D) 3 £ 5

m gramiik kat bir madde

sabit hizlt ocakta isitilinca
sicaklik-zaman grafigi ge- 60
Kitdeki glbi oluyor. 401
Ayni katt maddenin 2m 20
gramt 181 verme hizi
6ncekinin Iki kati olan bir
ocakta isitildiginda
grafikteki,

I. Erime sicaklifs degeri artar.
1. Erime sliresi azalir.

I1l. Kaynama siiresi degigmez.
yargilarindan hangileri dogrudur?

Sicaklik (°C)

Zaman(dk)

0710 2030 40

A) Yalniz | B} Yalmz Il
Dyivell E) lvelll
140°C deki 10 gram su buharindan 6400 kalorllik 1s: afiur-

sa ne olur? (Cp g = 0.5 calig °C, Ly, = 540 calig)

C) Yalmz 1l

A) 20°C de su
C) 100°C de su buhan

B) 50°C de su

D} 0°C de su buhari
E} 0°C da su
110°C de 10 gram su buharimin 100°C de 10 gram su hali-
ne geleblimesi icin kag kalori 1s) enerjisi kaybetmesi
gerekir?
{Lp =540 cal/g °C cyyhgr = 0,5 calig °C})

A) 5400 B) 5450 C) 5500
D) 5550 E) 5600
Sicaklik (°C) Srcaklik (°C) Sicaklik (°C)
30}y
10} 10 L

0 51015 tdk) @ 51015 Hdk) O 51015 t(dk)

K, L. M sivilarinin bulundugu (i¢ kap dzdes isiticilaria 1sitii-
yor. Sivilanin sicakhk-zaman grafikleri gekildeki gibl oleiu-
@guna gore,

I. Lile M aynt swvi clabilir, K farkhdir.

il. Kile L aynr sivi olabilir, M farkhdir.

1. K ile L'nin kijtleleri esit, M'ninki farkiidir.
yargilarindan hangileri kesinlikle dogrudur?

C} Yalniz {1l
E) ltvelll

A) Yalniz | B) Yalniz Il

Dyivelll

10.

90

Ad21 agik bir kaplaki, s
karigimina 1si verlliyor ve
kitle zaman grafigi gekil-
deki gibi oluyor.

Buna gore asagidakiler-
den hangisl yanhgtir?

m(kiitle)

Mg
m)....
myl....

T G G 15 teaman)

A) Kangimda en az Ug ayn sivi vardr,

B) ty-tp ve t3-t4 zaman arahilarinda sistemin sicaklif: sabittir.

G) 014, totg ve t4-t5 zaman araliklarinda sistemin sicakhign
artmigtir,

D) Donma noktagi en digiik olan sivt my kiitlesine sahiptir.

£) Kaynama noktas en digik olan sivi t,-t, aralijinda bu-
harlagmigtir,

Yandaki grafik hangi olaya aittir? (°C)
A) 0°C deki buzun 0°C de su almast
B} 0°C deki suyun 100°C de su olmasi 190}
C) -10°C deki buzun 0°C de su olmasi
D) 0°C deki suyun 100°C de buhar

olmasi -10
E) 0°C deki buzun 100°C de buhar olmast

0°C deki 2m gram su igine-10°C de m
gram buz atiliyor ve 1sil denge
saglanana kadar bekleniyor.

Buna gore,

I Denge sicaklig 0°G dir.
1. Kalan suyun dzkitlesi degismermistir.
Il Buzun kiitlesi artmigtir,

yargianndan hangileri dogrudur?

C)lvelt
E)f,il ve Il

A) Yalniz | B) valniz 1l

Dyl ve Wl

bz

Zaman

iginde yeterince su bulunan bir kaba bir buz pargasi
birakildiinda buzun kitlesinin zamana bagh grafigi sekildeki
gibidit.

Buna gbre;

1. Buzunilk sicakh@ 0°C'nin altindadir.

. Buzunilk sicaklig 0°C'dir.

. Suyun son sicakhg: 0°C'nin istindedir.

hangileri kesinlikle dogrudur?

A) Yainiz B) Yalmz It Cylvell
Dylivelll E)l. Nvelll
°c
50
45, X
40.
Y
0 t 2 Zaman

X sivisinin igerising egit kiitlede Y katis1 atildiginda. 2t aminda
tamamen eriyerek, 40°C karigim haline geliyorlar.

Buna giire X’in &z rsisinin Y'nin erime isisina oram %
kactir?

NL B)1T C)‘l- D)% E)%
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ilk boylan, sicakiik artiglar ve uzama miktarlan tabloda
veriien X, Y, Z gubuklannin aym maddeden yapilip yaptl-
dikian hakkinda ne séylenebilir?

A) Y ve Z aymi olabilir, X kesinlikle farklidir.
B) Y ve X ayni olabiiir, Z kesinlikle farkhdir.
€} Ugl de kesiniikle farkhdir.

D) X ve Z ayni olabilir, Y kesintikia farkhdir.
£ Ugti cle ayn+ madds olabiir.

Isitiliyor -

—— 4
Bmmas:

T )
L .
- Sekit |
> Sofutuluyar | pEEETETTIETTE M
| R
Sekil 1l

Birbirine perginlenmis K ve L gubugu isitidifinda Sekil | deki
gibi, birbirine percintenmis M ve K gubudu sofutuldugunda
Sekil Il deki gibi cimaktadir.

Buna gore, gubuklann iy, A, ve iy boyca uzama katsayi-
lar arasindakl iligki nasidir?

Ay dg> AL > A ByAg =2 >Ay CYAL > Ay > Ak
K L> K L L >4

D) A > Ak > A E) g > Am > AL

Ani sicakhik degigimlerine dayanikli cam ki-

Kire ra va bardak gekildeki gibi sikigmigtir.
Bardag kirmadan bunlan birbirlerinden
ayirmak lgin agagwdaki iglemierden han-
gileri yapitmahdir?

Bardak

A) Bardadin igine sofuk su konmalidir.

B) Bardak digtan sojuk suya dalidiriimalidir.

C) Bardak digtan sieak suya daldinimalidir.

D) Bardagin igine sicak su konmalidir.

E) ikisi birden sofuk suya tam daldinimalidir.

Sekildeki cisim 0°C deki suda
dengededit.

Suyun sicakhig bir sifict yar-
dimiyla artirildiinda cismin
hareketi i¢in agagidakilerden
hangisi do§rudur?

(Cisim ve kabin genlegmesi
dnemsiz)

A) Cisim bir miktar agad: dogru hareket eder.

B) Cisim bir miktar daha yukan dodru hareket eder.

C) Cisirtt $nce bir miktar daha batar, sonra yukan dogru hare-
ket edet.

D) Clsim 8nce bir miktar yukar hareket eder, sonra agagt
dogru haraket eder.

E) Cisimde herhangi bir hareket gizlenmez.
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0°C de afiz1 agik bir kapta h
yiksekliginde su vardir. Bu
kaba kaptaki tom su kayna-
yarak buharlagincaya kadar
esit zaman arali§inda esit
miktarda 181 veriliyor.

bajh deglgim grafigi

h yik ]
lerden hangisidir?
{Kabin genlegmesi ihmat ediliyor.)

A) . B)h

0

il

S 28

Aymi sicakliktaki K, L ve M sivilar son sicakliklar aym olacak
sekilde isttiliyor ve kaplardaki son sivi seviyeleri egit oluyor.
Buna gore, agagidakilerden hangls! dogrudut?

(Kaplarin genlegmeleri dnemsizdir.)

A} Lile M aym olabilir, K farkhidir.
B) K ve L ayni olabilir, L farklidir.
C) K ve M aymi ofabilir, L farkhidir.
D) Ugl de farkl sivi olabilir.
D) Ugti de ayni sivi olabilir,

Tirdes bir metal cismin
lizerinde gekildeki gibi
x ve y uzunluklan veril-
migtir.

Cismin  sicakhgt
artinlirsa x ve y’nin degigimi nasi olur?

X__ Y
A} Artar Artar
B) Artar Azalr
C) Azalr Artar
D) Azalr Azalr
E) Artar Defjismez



8. Tirdes bir maddeden yapilmig igleri tamamen dolu r ve 2r

yancapli K ve L kilrelerine egit miktarda 151 enerjisi veriliyor.
Buna gdre;

t. K'nin sicakhdi, L'den 8 kat fazla artar.

. Sicaklan egit arntar.

1. Hacimlerindeki artig miktari esit olur?

yargilanndan hangileri dogrudur?

A) Yalniz | B) Yalniz II.

Dylvelll

Cylvell
E)yl llvell

Uzama katsayilar o, ve o, olan K
tellerden yapilan O merkezli K ve L

telleri isitiidiginda aralarindaki r vza-

kg degigmiyor.

Buna gore S“— orami kagtir?
L

A) 2 B)% ¢y 1 D)%

10

.
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Uzama katsayilart o , Gty ve Oz olan, egit uzunluktaki X, Y,
Z gubuklari 2t sicakliginda gekildeki gibi birlegtiriliyor.
Sicakliklan tye digiiriiddginde son boylan sirasiyla &y , &
va {5 oluyor.

¢ > £ > &3 oldu€una gore,

Olx , Oly ve Oz arast iligkl nedir?

A) iz > Ot > Oty
C) iz > Oty > Ol

B) 0ty > Oly > Otz
D) ay > x> Oz
E) Gty > Gz > Oix
Sirtinmesiz dlizlemlerde yer-

legtiriimis K , L , M cisimieri
dengededir. M
Buna gdre; L
I. Kve Lbirlikie isitilrsa denge
bozulur. K
1l. Lve M birlikte 1sitilirsa denge
bozulmaz A
1I. K ve M sofututursa denge
bozulmaz
yargilanindan hangileri dogrudur?
A) Yalniz | B) Yalniz Hi Chlvell

D}lvell E) i, llve lll
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APPENDIX G

PERMISSION BY PAUL HEWITT

Dear Volkan,

You certainly DO have my permission to use my book or tapes to help you with
your project. I wish you the best of luck!

Good Energy,

Paul Hewitt



APPENDIX H

RESEARCH DATA

ID: (Group name+ student id given by the researcher inside a group)
RS: Reading strategy; K-W-L (1) and Non-K-W-L (0)

TS: Textbook Style; CPT (1) and TPT (0)

A: Age

G: Gender; male (1) and female (0)

PREACH: students’ achievement score from pre-achievement test
PREATT: students’ attitude score from pre-attitude test

POSTACH: students’ achievement score from post-achievement test
POSTATT: students’ attitude score from post-attitude test
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ID RS TS A G PREACH POSTACH PREATT POSTATT
A01 1 1 16 1 4 12 84 116
A02 1 1 15 2 5 21 53 76
A03 1 1 15 1 4 18 82 78
A04 1 1 16 2 5 21 52 54
A05 1 1 16 1 6 24 96 108
A06 1 1 16 2 5 21 75 50
A07 1 1 16 2 3 12 59 62
A08 1 1 16 2 5 19 94 82
A09 1 1 16 1 6 23 78 83
A10 1 1 15 2 7 24 80 84
All 1 1 15 1 4 17 72 55
A12 1 1 15 2 3 12 61 79
Al13 1 1 16 2 4 15 105 90
Al4 1 1 16 1 6 23 81 86
A15 1 1 16 1 4 15 65 74
A16 1 1 16 2 2 9 67 75
Al17 1 1 15 2 7 24 66 73
A18 1 1 15 1 5 18 70 74
A19 1 1 15 1 1 10 72 72
A20 1 1 16 2 3 12 90 94
A21 1 1 16 2 4 14 85 94
A22 1 1 16 2 0 9 84 85
A23 1 1 16 1 3 11 108 78
A24 1 1 16 2 1 8 104 114
A25 1 1 16 1 8 25 68 62
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ID RS TS A G PREACH POSTACH PREATT POSTATT
A26 1 1 16 2 4 13 71 75
A27 1 1 15 1 6 22 50 53
A28 1 1 16 2 5 18 81 80
A29 1 1 16 2 4 13 78 75
A30 1 1 16 2 9 25 41 68
A31 1 1 15 2 9 25 89 94
BO1 1 0 16 2 7 22 48 54
B02 1 0 15 2 10 24 87 87
BO3 1 0 15 2 4 11 48 82
B0O4 1 0 16 1 4 11 76 90
BO5 1 0 16 1 8 24 99 104
BO6 1 0 15 2 6 21 54 72
BO7 1 0 16 1 2 9 77 75
BO8 1 0 15 2 6 20 96 87
BO9 1 0 16 1 7 22 52 64
B10 1 0 16 1 2 9 58 80
B11 1 0 16 1 5 13 97 96
B12 1 0 15 2 6 20 69 67
B13 1 0 16 2 2 7 67 58
B14 1 0 15 2 4 9 68 62
B15 1 0 16 1 6 19 95 76
B16 1 0 16 2 6 18 73 66
B17 1 0 16 2 8 23 73 70
B18 1 0 16 2 12 25 104 90
B19 1 0 16 1 6 18 59 78
B20 1 0 16 2 5 15 65 55
B21 1 0 15 2 5 15 75 72
B22 1 0 15 1 4 10 68 60
B23 1 0 15 2 5 13 57 70
B24 1 0 15 2 2 7 68 74
B25 1 0 15 2 5 13 99 103
B26 1 0 16 2 5 11 65 63
B27 1 0 15 2 8 22 53 56
B28 1 0 16 2 4 8 93 74
B29 1 0 16 1 6 16 45 67
B30 1 0 15 2 6 17 92 62
C01 0 1 15 2 5 11 93 96
C02 0 1 16 1 5 18 72 78
C03 0 1 16 2 2 7 86 111
C04 0 1 16 1 3 10 113 120
C05 0 1 16 2 3 10 84 108
C06 0 1 16 2 4 14 85 96
Cco7 0 1 16 2 3 8 69 74
C08 0 1 16 1 1 10 66 81
C09 0 1 16 2 2 6 98 82
C10 0 1 15 2 5 16 75 72
C11 0 1 16 1 4 14 96 96
C12 0 1 16 2 6 19 76 88
C13 0 1 15 1 6 21 106 106
C14 0 1 16 2 3 8 74 68
C15 0 1 16 1 3 8 81 96
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ID RS TS A G PREACH POSTACH PREATT POSTATT
C16 0 1 16 2 8 24 89 108
C17 0 1 16 2 1 12 78 90
C18 0 1 16 1 5 16 96 96
C19 0 1 16 2 7 21 98 83
C20 0 1 16 2 7 24 54 107
C21 0 1 16 2 4 14 66 91
C22 0 1 15 1 5 16 59 65
C23 0 1 16 2 4 12 88 93
C24 0 1 16 1 5 16 90 88
C25 0 1 16 2 7 23 64 60
C26 0 1 16 1 7 23 74 96
Cc27 0 1 16 2 6 19 80 89
C28 0 1 16 2 4 10 78 61
C29 0 1 15 2 6 20 72 84
C30 0 1 16 1 7 22 82 91
C31 0 1 16 2 4 12 83 81
D01 0 0 16 2 0 7 101 88
D02 0 0 15 2 4 20 64 64
D03 0 0 16 2 1 13 71 71
D04 0 0 15 2 3 20 118 108
D05 0 0 16 1 5 22 73 77
D06 0 0 16 1 1 13 52 52
D07 0 0 15 2 1 12 94 94
D08 0 0 16 2 3 19 39 39
D09 0 0 15 1 7 25 66 68
D10 0 0 16 2 2 15 61 61
D11 0 0 15 2 0 9 79 79
D12 0 0 16 2 1 11 84 84
D13 0 0 16 2 1 11 66 66
D14 0 0 15 2 2 14 88 88
D15 0 0 16 1 7 24 65 61
D16 0 0 15 2 5 22 24 24
D17 0 0 16 1 1 10 89 87
D18 0 0 16 1 0 8 82 82
D19 0 0 16 1 0 8 79 75
D20 0 0 16 1 1 10 82 79
D21 0 0 16 1 6 23 54 54
D22 0 0 16 2 1 9 72 56
D23 0 0 16 2 3 18 72 72
D24 0 0 15 2 3 17 73 76
D25 0 0 16 2 0 8 36 34
D26 0 0 15 2 2 14 89 87
D27 0 0 16 2 3 17 64 89
D28 0 0 15 1 5 21 48 59
D29 0 0 15 2 0 7 68 51
D30 0 0 16 1 0 8 69 68
D31 0 0 16 1 7 23 78 78




