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Dear Readers,

We are delighted to present you the March 2022 issue of the Journal of Limitless
Education and Research.

The aim of our Journal, which has been published continually by the Limitless
Education and Research Association (SEAD) since 2016, is to contribute scientifically to
the field of education and research. For this purpose, priority is given to publishing
theoretical and applied studies and sharing scientific information at national and
international level.

The Limitless Journal of Education and Research is published three times a year,
scanned in various national and international indexes, and receives numerous citations.
Our Journal with an impact factor of 0.5 in SOBIAD 2021 is among the first 90 journals
published in our country.

SEAD Journal is published with the scientific contributions and support of
academicians working in Turkey and abroad, such as articles, research and projects. Our
journal has been publishing for six years without compromising its academic and scientific
quality. We would like to thank all the editors, writers, referees and translators who
contributed to the preparation and publication of our journal.

In this issue of our journal, as in other issues, five scientific research and articles
related to education are included. These studies are presented in two languages, Turkish
and English.

We hope that our journal will make significant contributions to the field of
education and research. With our best regards.

LIMITLESS EDUCATION AND RESEARCH ASSOCIATION
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Degerli Okuyucular,

Sizlere Simirsiz Egitim ve Arastirma Dergisinin Mart 2022 sayisini sunmaktan mutluluk
duyuyoruz.

Sinirsiz Egitim ve Arastirma Dernegi (SEAD) tarafindan 2016 yilindan bu yana
kesintisiz olarak yayinlanan Dergimizin amaci, egitim ve arastirma alanina bilimsel yonden
katki saglamaktir. Bu amacla kuramsal ve uygulamali calismalan yayinlamaya, bilimsel
bilgileri ulusal ve uluslararasi duzeyde paylasmaya oncelik verilmektedir.

Sinirsiz Egitim ve Arastirma Dergisi, yilda ¢ say1 olarak yayinlanmakta, cesitli ulusal
ve uluslararasi indekslerde taranmakta ve cok sayida atif almaktadir. SOBIAD 2021 yili etki
faktoru 0,5 olan Dergimiz, ulkemizde yayinlanan ilk 90 dergi arasinda yer almaktadir.

SEAD Dergisi, yurt ici ve yurt disinda gorevli akademisyenlerin makale, arastirma,
proje gibi bilimsel katki ve destekleriyle yayinlanmaktadir. Akademik ve bilimsel
kalitesinden odun vermeden alt1 yildir yayin hayatin1 siurdirmektedir. Dergimizin
hazirlanmasi ve yayinlanmasinda emegi gecen biitlin editor, yazar, hakem ve cevirmenlere
tesekkur ediyoruz.

Dergimizin bu sayisinda diger sayilarda oldugu gibi egitimle ilgili bes bilimsel
arastirma ve makaleye yer verilmistir. Bu calismalar Tiirkce ve ingilizce olarak iki dilde
sunulmustur.

Dergimizin egitim ve arastirma alanina onemli katkilar getirmesini diliyoruz.
Saygilarimizla.

SINIRSIZ EGITIM VE ARASTIRMA DERNEGI
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Investigation of High School Textbooks in terms of Particle
Physics”

Dr. Gagin KAMISCIOGLU, Ankara Universitesi, gunesc@ankara.edu.tr

Abstract: In recent years, important international researches have been carried out in the field
of particle physics. These studies are mostly carried out at CERN, the European Center for Nuclear
Research. Important information and results are obtained in these experiments at CERN, where Turkey is
also an associate member. These results are shared in the field and the environment is prepared for new
research and experiments. In addition, the curriculum and textbooks in schools are updated in the light
of the information obtained. Particle Physics covered in the subject of "Introduction to Atomic Physics
and Radioactivity" given in the 12th grade in the High School Physics Curriculum in our country. In this
research, the answer to the question "How is Particle Physics given in high school physics course
curriculum and high school physics textbooks taught by the Ministry of National Education?" has been
sought. For this purpose, firstly, the topics and learning outcomes related to particle physics were
determined in the programs. Then, it was determined that the information given in high school physics
books about particle physics is up-to-date with its scientific and educational features. At the end of the
research, it was suggested to prepare high school physics textbooks based on current educational
approaches, to focus on up-to-date information, to choose effective teaching methods and techniques
such as research, inquiry, experiment, observation, simulation, and to benefit from information and
communication technologies in order to teach particle physics effectively.

Keywords: Particle physics, physics curriculum, textbook
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Cagin KAMISCIOGLU

1. Introduction

Physics is a branch of science that examines the order in the universe, events and the
functioning of nature, and tries to explain it in the light of various research and observations.
Studies in the field of physics make important contributions to the development of humanity
and the understanding of the universe. It is not possible to explain many events in nature
without reconciling them with physics. For this reason, physics constitutes an important part of

our life and is divided into various sub-branches within itself.

Particle physics is one of the most important subfields of physical science. This field
examines the fundamental components of matter and radiation and their interrelationships.
Elementary particles, which are the subject of particle physics, appear only at high energies. Due
to the experiments, calculations and analyzes performed at this level, information about the
behavior and interactions of subatomic particles is obtained and existing models have been
tested. In order to carry out these studies, continuous and systematic research is carried out on
a large international level. In these studies, it is aimed to find the basic components of the
universe, to recreate them in a controlled way, to isolate and define them. For this, a beam of
elementary particles is formed by using various accelerators, it is ensured that it hits different
materials or collided with another particle beam, and studies are carried out to examine and

analyze the end products and particles resulting from the collision.

In recent years, important international researches have been carried out in the field of
particle physics in our world. These studies are mostly carried out at the European Organization
for Nuclear Research known as CERN. CERN is the largest laboratory of particle physics research,
which has made important scientific discoveries at the international level. Many countries,
universities and academics attend CERN, where research is carried out on antimatter, dark
matter, early universe, Higgs boson, and Standard Model in the field of physics. Up to now
important results have been achieved in the field of particle physics at CERN. These results are
shared with humanity and the results are used in new research and experiments. In addition,
the curriculum and textbooks in schools are updated in the light of new information obtained.

Today CERN has 23 Member States and Turkey became an Associate Member of CERN.

In our country, particle physics is covered in the topic of "Introduction to Atomic Physics
and Radioactivity" given in the 12th grade in the High School Physics Curriculum. This subject is

collected under three titles such as the Historical Development of the Atom Concept, the Big
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Bang and the Formation of the Universe, and Radioactivity. First, the definition and explanation
of the concept of atom, ways of excitation, the importance and properties of atomic theory are
discussed. On the subject of the big bang and the universe, different theories about the
formation and future of the universe, Hubble's Law, studies at CERN, the properties of
subatomic particles, their formation, the interaction force between them and the formation of
matter are given. On the subject of radioactivity, subjects such as comparing the properties of
atoms in stable and unstable states, explaining the change in the mass number, atomic number
and energy of the atom as a result of radioactive decay, nuclear fission and fusion events and

the effects of radiation on living things are examined (Kamiscioglu,2020).

As for the textbook, in our country, the textbook is generally prepared in order to inform
and educate students within the framework of the objectives of the lesson. In the 4th article of
the Ministry of National Education Textbooks Regulation, it is explained as: "Textbooks are
printed works that are used for learning purposes, prepared in accordance with the curriculum
of the subjects to be used in formal and non-formal education institutions of all types and
degrees". For this reason, the information to be taught in the textbook is presented concisely,
and activities that will guide and enrich the teaching-learning process are given. In addition, it is
tried to give students scientific thinking, attitudes and behaviors, that is, to improve their mental
skills. Thus, it is emphasized not only that students are informed through textbooks, but also the
development of their mental skills such as thinking, understanding, questioning and problem
solving. This situation necessitates the effective, efficient and systematic preparation of

textbooks.

In this research, the subject, "How is particle physics given in high school physics course
books and high school physics curriculum taught by the Ministry of National Education?", has
been addressed with the following sub-problems. Which learning outcomes and topics are given
in the High School Physics Curriculum for students to create an infrastructure in the field of
particle physics? How are students informed about particle physics before coming to university
with these learning outcomes? How are the learning outcomes in the program examined in high
school physics textbooks? Do the textbooks include up-to-date information? Which teaching
methods and techniques are used? Which materials and activities are provided? In this study,

answers to these questions were sought.
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1.1. Purpose

The research includes three main objectives. The first is to determine the topics and
learning outcomes related to particle physics in high school Physics Curriculum. The second is to
determine the scientific and educational features and up-to-dateness of the information about
particle physics in high school physics textbooks. Thirdly, how high school physics books should
be prepared for effective teaching of particle physics, to determine the methods and techniques,
materials and activities to be applied, and to make various suggestions on the subject. For this

purpose, answers to the following questions were sought.

1. In High School Physics Curriculum;
1.1. What are the units and topics related to particle physics?
1.2. What are the learning outcomes related to particle physics?
2. The information given in the unit about particle physics in high school Physics
textbooks;
2.1. What are its scientific features?
2.2. What are its educational features?
2.3. What are language and expression features?
2.4. What are its visual features?
3. In terms of effective teaching of particle physics;
3.1. How should textbooks be prepared?
3.2. How should the information and content to be taught be chosen?
3.3. What should be the appropriate methods and techniques?

2.4. What materials and activities should be chosen?
2. Method

In this research, in order to determine the status of educational studies in the field of
particle physics in high schools in our country, the high school Physics textbooks and Physics
Curriculum taught by the Ministry of National Education in the 2019-2020 academic year were
examined through document analysis. So, Physics Textbooks and Physics Curriculum, lessons,
learning outcomes, subjects in the field of particle physics were examined through methods,

techniques and activities, and the following studies were carried out.

1. Literature search: Information on particle physics from all sources available for the

research was obtained in print and electronic media.
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2. Review and selection: Information on how to teach particle physics were revealed

from the sources reached. Based on these, questions for examining the textbooks were formed.

3. Application: The determined high school physics textbooks were evaluated according

to the review questions created from Gilnes's (2002) "Review of Textbooks" book.

During the data collection process, the following procedures were carried out

sequentially;

¢ The data obtained as a result of the examination are listed in the Word program.

¢ Then, the learning outcomes, subjects and activities related to particle physics given
in the High School Physics Curriculum were determined.

¢ In the third stage, the frequency tables of the data in the textbooks were created using
the Simple Concordance Program.

¢ At the last stage, the data were interpreted using descriptive analysis techniques.
3. Findings and Conclusion

The findings obtained in the research are given below by following the question order
in the research. Thus, the research findings are "High School Physics Curriculum, High School
Physics Class 12th Grade Books, How Should Books Be Prepared for Effective Teaching of Particle
Physics?" grouped under three main titles. The research findings were interpreted by

transferring them to the tables as numbers and percentages (%).
3.1. High School Physics Curriculum

In order to determine the education studies on particle physics at the high school level,
the Ministry of Education’s 2018 Secondary Education Physics Course (9, 10, 11 and 12. Grades)
Curriculum and Science High School Physics Course (9, 10, 11 and 12. Grades) Curriculum were
examined. The aim of the Physics Course in these curriculums was “to understand the
importance of physical science, to learn scientific inquiry, to produce scientific information, to
obtain data by experimenting, to associate physics science with daily events and situations, to
develop social, economic and technological effects, research, inquiry, examination, critical
thinking skills, to recognize scientists who contributed to the development of physics” (MEB,

2018). Various units were listed to achieve these goals. These are given below.

Units: The units related to the Physics Lesson in the curriculums, the number of learning

outcomes according to the classes and the distribution of time are displayed in Table 1.
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Table 1.
High School Physics Curriculum (2018)

Number of learning

outcomes Period/
Grades Units ) Science Course
High . Hours
high
school
school

Introduction to Physics, Matter and Its Properties,

Grz.de Motion and Force, Energy, Heat and Temperature 44 44 72
Electrostatics
10. Electricity and Magnetism, Pressure and Buoyancy, 39 a1 72
Grade Waves and Optics
11. . - .
Force and Motion, Electricity and Magnetism 62 68 144
Grade
Circular Motion, Simple Harmonic Motion, Wave
12. Mechanics, Introduction to Atomic Physics and 68 83 144
Grade Radioactivity, Modern Physics and Applications of
Modern Physics in Technology
Total 18 Units 213 236 432

As seen in Table 1, there are 18 units in High School Physics Curriculum, 213 in high
school, 236 learning outcomes and 432 course hours in science high school. There are 23
learning outcomes difference between the two programs. There are more learning outcomes in

the physics curriculum applied in science high school.

Particle physics is covered in the unit of "Introduction to Atomic Physics and
Radioactivity" in the 12th grade in High School Physics Curriculum. The learning outcomes and

course hours of this unit are given in Table 2 below.

Table 2.
Introduction to Atomic Physics and Radioactivity Unit
Num!a(.ar- of Period/Course Rate in other units %
Acquisition Hours
High school 11 26 18.0
Science high school 13 22 15.4
Total 24 48 100

As seen in Table 2, in the 2018 High School Physics Curriculum, 11 learning outcomes
were given to the Introduction to Atomic Physics and Radioactivity Unit in the High School
Curriculum and 13 learning outcomes in the Science High School Curriculum. For these learning

outcomes, 26 hours are reserved in the High School Curriculum and 22 hours in the Science High
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School Curriculum. In other words, 15.4% of the 12th grade Physics Courses in High School
Physics Curriculums in high schools and 18.0% in Science High Schools were devoted to particle

physics.

Learning outcomes: The learning outcomes of the "Introduction to Atomic Physics and
Radioactivity" unit given in the 12th grade in the curriculum were grouped under three titles.
These were listed as "Historical Development of the Atomic Concept, Big Bang and the
Formation of the Universe, Radioactivity". 11 learning outcomes were given in high schools and
13 in science high schools. Each of the learning outcomes was explained and directions were

given on how to teach. These were listed below.

Unit Name: INTRODUCTION TO ATOM PHYSICS AND RADIOACTIVITY
Various key concepts related to the unit are given.

1. HISTORICAL DEVELOPMENT OF THE ATOM CONCEPT

Learning outcomes 1.1.Explains the concept of atom.
The concept of atom is envisaged to be given in the historical process without going into too much
detail.

Learning outcomes 1.2. Explain the ways of excitation of the atom.
The class was asked to discuss the excitation conditions of atoms.

Learning outcomes 1.3. Explain the importance of modern atomic theory.
It is suggested that the importance of atomic theory should be given without entering into
mathematical calculations.

Learning outcomes 1.4. Explain the properties of the atom according to the modern atomic
theory.
In this achievement, it is desired to focus on the concept of electron spin.

As can be seen, a sequence from simple to complex was followed in the learning
outcomes, and the definition and explanation of the concept of atom, ways of excitation, the
importance and characteristics of atomic theory were emphasized. These learning outcomes
were explained more clearly according to the 2013 Physics Curriculum. In addition, as opposed
to the 2013 High School Physics curriculum, the studies of scientists such as Feza Glirsey, Asim
Orhan Barut and Behram N. Kursunoglu on atomic physics were included. These were evaluated

positively.
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2. THE BIG EXPLOSION AND THE FORMATION OF THE UNIVERSE

2.1. Explains the big bang theory.
It is asked to explain how the universe came into being by using various theories. Studies
conducted at CERN on this subject are included.

2.2. Explains the properties of subatomic particles.
In the framework of the standard model, it is requested to define subatomic particles.

2.3. Makes inferences about the formation of atoms from subatomic particles.
It is envisaged to explain the force of interaction between subatomic particles.

2.4. Explains the matter formation process.
It is asked to explain the formation of matter starting from subatomic particles.

2.5. Explain the concepts of matter and antimatter.

Different theories about the Big Bang and the Universe, how the universe formed and
its future, Hubble's Law, studies at CERN, the properties of subatomic particles, their formation,
the interaction force between them and the formation of matter were emphasized. It was
observed that these learning outcomes were explained more clearly than the 2013 Physics
Curriculum. It was emphasized that scientists such as Abdus Salam, Sheldon Glashow and Steven
Weinberg were awarded the Nobel Prize for the discovery that electromagnetic and weak force
appear as a unified force. In addition, studies at CERN were mentioned. This was evaluated as a
positive development, but was not found sufficient. In the curriculum, studies at CERN could be
broadly addressed, students could be directed to studies at CERN, and attention could be drawn

to using CERN open data portal, videos, pictures, simulations, etc.

3. RADIOACTIVITY
3.1. Compares the properties of stable and unstable atoms.

3.2. Explains the change in atomic mass number, atomic number and energy as a result of
radioactive decay.

3.3. Explains nuclear fission and fusion phenomena.

3.4. It explains the effects of radiation on living things (MEB, 2018).

On the subject of radioactivity, the learning outcomes including comparing the
properties of atoms in stable and unstable states, explaining the change in the mass number,
atomic number and energy of the atom as a result of radioactive decay, nuclear fission and
fusion events and the effects of radiation on living things were included. How to teach these
learning outcomes was explained in detail. Studies of scientists such as Marie Curie and Wilhelm
Conrad Rontgen on radioactivity were included. In addition, the program focused on the

destructive effects of the atomic bomb and asked them to be explained using historical facts. It
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was also emphasized that nuclear disarmament is important for world peace. These were

evaluated as positive developments.

As a result, particle physics was included in the "Introduction to Atomic Physics and
Radioactivity" unit in 12 grades of 2018 High School Physics Curriculum. In this Unit, 22-26 hours
of lecture time are given with 11-13 gains. Before coming to the university, students were tried
to get preliminary information about particle physics. However, limited space was given to the
studies at CERN, and no attention was paid to the use of visuals such as videos, pictures,

simulations for the effectiveness of the lessons and for practical experiments.
3.2. High School Physics Class 12th Grade Books

The subject of particle physics is covered in the "Introduction to Atomic Physics and
Radioactivity" unit of the High School Physics Class 12th Grade Curriculum. For this reason, three
high school Physics textbooks taught in 12th grades by the Ministry of Education in the 2019-
2020 academic year were examined. Two of the examined books were prepared by the Ministry
of Education and one by a private publishing house. The subject of “Introduction to Atomic
Physics and Radioactivity in Books” was given in Unit 4. The information given in this unit was
examined in terms of scientific, educational, language and expression and visual features. The

obtained results are listed below.

Scientific Features: Eight questions were used to scientifically analyze the information
in the 4th unit of the high school Physics Class 12th grade textbooks (Glnes, 2002). These are

listed in the chart below.

1. What is the accuracy, timeliness and coverage of the information presented in physics books?
2. To what extent are the concepts and terms related to the discipline used?

3. How accurate is the information presented about science and technique?

4. Are there formulas, graphs and tables in physics books?

5. Are there charts, figures and diagrams in the book?

6. Are examples of experiments, observations and researches given to students to gain scientific
thinking?

7. What is the number of questions that develop scientific thinking in the physics book?

8. Are students directed to new information and different scientific resources?

Based on these questions, the number of pages devoted to the "Introduction to Atomic

Physics and Radioactivity" unit is displayed in Table 3 below.
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Table 3.
Coverage of the unit "Introduction to Atomic Physics and Radioactivity"
Page numbers Total page number
MEB High School Physics Book 145-186 41
Private High School Physics Book 137-190 54
MEB Science High School Physics Book 175-230 55

As seenin Table 3, 41 pages in the MEB High School Physics Book, 54 pages in the Private
High School Physics Book, and 55 pages in the MEB Science High School Physics Book were
reserved to the "Introduction to Atomic Physics and Radioactivity" unit. Details of these by

subject are given in Table 4.

Table 4.
Area covered by sections in the unit "Introduction to Atomic Physics and Radioactivity"
MEB High Private High MEB Science High
School Physics School Physics School Physics
Book Book Book

Historical Development of the Atom Concept 18 19 24

The Big Bang and the Formation of the Universe 10 16 14
radioactivity 8 10 11
Assessment and Evaluation 5 9 6

Total 41 54 55

As can be seen in Table 4, the "Historical Development of the Atomic Concept" was
included most in the MEB Science High School Physics Book, the subject of "Big Bang and the
Formation of the Universe" was included most in the Private High School Physics Book, and in
each book, subject of "Radioactivity" had close number of pages. The Assessment and Evaluation
section was included most in the Private High School Physics Book. Other scientific features are

given in Table 5.

140 The Journal of Limitless Education and Research, 7 (1), 131 - 167



(\%zz7 Investigation of High School Textbooks in terms of Particle Physics

Cagin KAMISCIOGLU

Table 5.
Scientific features of the unit "Introduction to Atomic Physics and Radioactivity"
Scientific Features MEB High Private High MEB Science
School Physics  School Physics High School
Book Book Physics Book
Concepts and terms related to the branch of science 6 12 12
Number of formulas, charts and tables 5 19 18
Number of charts, figures and diagrams 29 41 25
Examples of experiments, observations and research 14 19 14
Questions that develop scientific thinking 6 10 10

As seen in Table 5, the concepts and terms related to the branch of science, which was
the subject of the 4th unit, formula, graph and table, chart, figure and diagram, experiments,
observations and research examples were given most in the Private High School Physics Book.
Second place was taken by MEB Science High School Physics Book, and third place was taken by
MEB High School Physics Book. In other words, the high school physics book prepared by the

private publishing house was more qualified than the state books in terms of scientific features.

“Are students directed to new information and different scientific resources?” In the
examination of the question of "The Big Bang and the Formation of the Universe", the studies
in the Private High School Physics Book and the MEB Science High School Physics Book at CERN
were addressed and directed the students to the resources and materials on this subject.
However, this subject was never mentioned in the MEB High School Physics Book, and the

information was listed in a straight line.

Educational Features: Eight questions were used to examine the information in the 4th
unit of the 12th grade textbooks of High School Physics from an educational point of view

(Gunes, 2002). These are listed in the chart below.

1. Which educational approach is covered in the Physics Textbook?

2. Is it suitable for the purpose, subject and learning outcomes of the High School Physics
Curriculum?

3. Is there important and interesting information given at the introduction of the unit?

4. Are preparatory questions given for the student?

5. Are different learning paths recommended for students in the physics book?

6. Are activities such as repetition, discussion and research given to students?

7. Is homework given in the physics book?

8. Are the assessment and evaluation questions suitable for scientific rules?
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Based on the questions in the table, the educational features of the "Introduction to
Atomic Physics and Radioactivity" unit were examined. It was observed that current education
approaches are partially followed in the Private High School Physics Book and the MEB Science
High School Physics Book, whereas the MEB High School Physics Book was prepared with the
old approach. It was understood that all three books were suitable for the purpose, subject and
learning outcomes of the High School Physics Curriculum. Other educational features are
displayed in Table 6 below.

Table 6.
Introduction to Atomic Physics and educational features of the Radioactivity unit

Educational Features MEB High Private High MEB Science
School Physics  School Physics High School
Book Book Physics Book
Giving summary information, aphorisms
and reading text at the introduction of the 1 4 8
unit
Giving the student preparatory questions 6 4 5
Research and presentation 6 4 8
Video and simulation monitoring 2 1 1
Project and board preparation - 3 3
Experiment and observation 1 1 1
Discussion and comparison - 5 6
Recall 1 2 1
Explanation of symbols 2 4 3
Asking and explaining 19 14 10
Analysis of sample questions 5 4 14
Annotations (Do You Know?) - 2 3
Self-assessment questions - 35 -

As can be seen in Table 6, the educational features of the Introduction to Atomic Physics
and Radioactivity unit were examined from various aspects. Based on the findings, it was
observed that the Private High School Physics Book and the MEB Science High School Physics
Book were better prepared in educational terms. In these books, activities such as giving a text
that prepares the student to the subject at the beginning of the unit, asking questions, making

self-evaluation at the end of the unit, researching, discussing, comparing, preparing projects and
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boards, making experiments and observations, and explaining symbols were given in these
books. However, it was determined that the MEB High School Physics Book was prepared with
a traditional education approach and classical questions were given and explained. This was also

true for assessment and evaluation questions. Findings on this subject are given in Table 7.

Table 7.
Introduction to Atomic Physics and Radioactivity unit assessment and evaluation questions

Assessment and evaluation MEB High Private High MEB Science

School Physics  School Physics High School

Book Book Physics Book
open-ended question 5 - 9
text based question 6 - 2
multiple choice question 18 20 21
Fill in the blank 12 10 -
True False - 10 -
Matching - 14 -
Total 41 54 32

As seen in Table 6, the assessment and evaluation questions of the Introduction to
Atomic Physics and Radioactivity unit were given most in the Private High School Physics Book.
As question types, multiple-choice question types were used the most. Fill-in type questions

took the second place. Then there were open-ended and matching questions.

Language and Expression Features: Eight questions were used to examine the
information in the 4th unit of the 12th grade textbooks of High School Physics in terms of

language and expression (Glines, 2002). These are listed in the chart below.

1. Are the words used in the physics book appropriate for the student's level?

2. Are the newly introduced words and symbols explained?

3. Are the sentences in the physics book short and simple?

4. Has attention been paid to the structure of the sentences?

5. How long are the paragraphs?

6. Is there a unity of expression in the physics book?

7. Which of the ways of developing thought (defining, exemplifying, comparing, showing
evidence, benefiting from objective data, establishing relationships) is used more in the
narration?

8. Which forms of expression (explanatory, descriptive, argumentative and narrative) are used?

The 4th Unit of the High School Physics Class 12th Grade textbooks was examined from

various aspects in terms of language and expression. These were listed as words, sentences and
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paragraphs, their lengths, sentence structure, unity of expression, ways of developing thought
and expression styles. At the end of the examination, it was observed that the words were
suitable for the level of the student, and the sentences and paragraphs were of mean length. It
was determined that there was a unity of expression throughout the unit, and ways of
developing thinking such as definition in the text, sampling, comparison, showing evidence,
benefiting from objective data, and establishing relationships were used. It was determined that
explanatory, descriptive, argumentative and narrative narration was used from time to time in
the texts. It was understood that the books were suitable for high school seniors in terms of

language and expression.

Visual Features: Eight questions were used to examine the 4th unit of the 12th grade
textbooks of High School Physics in terms of visuals (Glines, 2002). These are listed in the chart

below.

1. Are pictures suitable for the discipline used in the physics book?

2. Are pictures, figures, graphs, diagrams and tables easy to understand?
3. Are picture, figure and text connections established?

4. Do the pictures and figures contribute to understanding the texts?

5. Are the pictures clear and precise?

6. Are the colors used vivid and clear?

7.How many colors were used?

8.1s there any use of color that facilitates learning?

The 4th Unit of the High School Physics Class 12th Grade textbooks, namely the
Introduction to Atomic Physics and Radioactivity unit, was examined in terms of visuals. The

obtained results are given in Table 8.

Table 8.
Introduction to Atomic Physics and visual properties of the Radioactivity unit
Visual Features MEB High Private High MEB Science
School Physics  School Physics High School
Book Book Physics Book
Pictures of scientists 8 29 16
Number of pictures suitable for the discipline 8 20 19
Number of images 37 66 51
Total 53 105 86

As can be seen in Table 8, pictures of scientists visually in high school physics textbooks
were approached in terms of figures, graphics, diagrams suitable for the discipline, and other

visuals. It was the richest Private High School Physics Book with its visual aspect. This was
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followed by the MEB Science High School Physics Book and the MEB High School Physics Book.

In other words, the book prepared by the private publishing house in terms of visual features

was more colorful and richer than the state books. Other visual features are given below.

Visual Features MEB High Private High | MEB Science High
School Physics School School Physics
Book Physics Book Book

Image, shape and text links Yes Yes Yes
o o 0 e e

Are the pictures clear and precise? Yes Yes Yes
Suitability of shapes to student level Suitable Suitable Suitable

Are the colors used vivid and clear? Yes Yes Yes

How many colors are used? All All All

Is there a use of color that facilitates learning? There is There is There is

As can be seen, attention was paid to the visual features of High School Physics
textbooks, and attention was paid to the quality of color pictures and shapes. This situation

contributes to understanding and learning the subject.
3.3. How Should Books Be Prepared for Effective Teaching of Particle Physics?

Under this heading, it is emphasized how to prepare high school physics textbooks for
effective teaching of particle physics, how to choose the information and content to be taught,
what appropriate methods and techniques should be, which materials and activities should be

used.

Itis clearly known that textbooks have an important role in students' acquiring scientific
attitudes and behaviors, inclining towards critical thinking and improving their problem-solving

skills.

1. Each unit or topic; It should be processed in a way to develop the method with
scientific thinking processes, which are listed as stating the problems, researching, examining
and observing around the problem, making the necessary experiments, drawing conclusions

from these experiments and generalizing by checking these results.

2. Preparatory questions and exercises should be given at the unit entrances. Attention

should be paid to the fact that these studies are of a quality that will direct the student to think

145 The Journal of Limitless Education and Research, 7 (1), 131 - 167



(\%zz7 Investigation of High School Textbooks in terms of Particle Physics

Cagin KAMISCIOGLU

and research. In addition, connections should be made between trips, observations,

experiments, research and assignments.

3. The book should include guiding preparatory questions, research topics, experiments
and procedures that encourage students to study, research, observe and experiment, and think.
In addition, at the end of each section or unit, evaluation questions using different measurement

tools should be included according to the characteristics of the course.

4. Subjects should be dealt with in their scientific, natural, social, economic and cultural
dimensions, generally in connection with daily life. Information that will meet the needs of
students according to their class and semester levels and provide them with opportunities to

apply in their daily lives should be emphasized.

5. According to the nature of the course, an appropriate balance should be established
between the departments, units, learning outcomes and topics in terms of volume with the

program.

6. Education and training principles specified in the curriculum must be followed.

Current teaching methods and techniques should be emphasized.

7. In the placement of images such as pictures, photographs, graphics, diagrams, plans,
maps, attention should be paid to the educational and instructional aspects as well as
appearance. It should be ensured that the book printing is clear, plain, aesthetic and

understandable.

8. Physics books should be supported with various technological tools and materials
such as CDs, computers, tablets, videos, simulations. The studies and experiments of

international research centers such as CERN, OPERA should be utilized.

4. Conclusion and Recommendations

In the research, it was tried to determine how the subject of particle physics is taught in
the high school physics course curriculum and high school physics textbooks taught by the
Ministry of Education. For this purpose, firstly, the subjects and learning outcomes related to
particle physics in high school Physics Curriculum were determined. Then, the scientific and
educational features and up-to-dateness of the information about particle physics in high school

physics textbooks were determined. How high school physics books should be prepared for
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effective teaching of particle physics, methods and techniques to be applied, materials and

activities were emphasized.

Particle physics was given in the "Introduction to Atomic Physics and Radioactivity" unit
in 12 grades of 2018 High School Physics Curriculum. That is, one of the 18 units was devoted to
this topic. The topics in this unit were grouped under three sections: "Historical Development of
the Concept of the Atom, the Big Bang and the Formation of the Universe, and Radioactivity".
In these sections, 11-13 learning outcomes and 22-26 hours of lecture time were given to
particle physics. Each of the outcomes was explained and directions were given on how to teach.
Thus, it was tried to give some information, albeit limited, about particle physics to the students
before they come to the university. However, studies at CERN were not included in the program,
and attention was not drawn to the use of tools such as applied experiments, videos and

simulations for the effective conduct of the courses.

In the textbooks, the unit of Introduction to Atomic Physics and Radioactivity was
examined in terms of scientific, educational, language and expression and visual features. This
unit is allocated between 41 and 55 pages in the textbooks. Concepts and terms related to
particle physics, formula, graph and table, chart, figure and diagram, examples of experiments,
observations and research, questions that develop scientific thinking was given most in the
Special High School Physics Book. Second place was taken by MEB Science High School Physics
Book, and third place was taken by MEB High School Physics Book. In other words, it was
observed that the high school physics book prepared by the private publishing house was more
qualified than the state books in terms of scientific features. An examination has been made
regarding the way textbooks direct students to new information and different scientific
resources; The studies on the subject of "Big Bang and the Formation of the Universe" in the
Private High School Physics Book and the MEB Science High School Physics Book at CERN were
discussed, and their students were directed to the resources and materials on this subject.
However, this subject was never mentioned in the MEB High School Physics Book, and the

information was listed in a straight line.

The educational features of the textbooks were also examined from various aspects. As
a result of this examination, it was seen that the Private High School Physics Book and the MEB
Science High School Physics Book were better prepared in educational terms. In these books,
activities such as giving a text that prepares the student to the subject at the beginning of the

unit, asking questions, making self-evaluation at the end of the unit, researching, discussing,
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comparing, preparing projects and boards, making experiments and observations, and
explaining symbols were given in these books. However, it was observed that the MEB High
School Physics Book was prepared with a traditional education approach and classical questions

were given and explained.

The 4th Unit of the High School Physics Class 12th Grade textbooks has been examined
from various aspects in terms of language and expression. These are listed as words, sentences
and paragraphs, their lengths, sentence structure, unity of expression, ways of developing
thought and expression styles. At the end of the examination, it was seen that the words were
suitable for the level of the student, and the sentences and paragraphs were of mean length. It
was determined that there was a unity of expression throughout the unit, and ways of
developing thinking such as definition in the text, sampling, comparison, showing evidence,
benefiting from objective data, and establishing relationships were used. It was determined that
explanatory, descriptive, argumentative and narrative narrationwas used from time to time in
the texts. It was understood that the books were suitable for high school seniors in terms of

language and expression.

High school Physics textbooks were approached visually in terms of pictures of
scientists, pictures suitable for the discipline such as figures, graphics, diagrams, and other
visuals. It was the richest Private High School Physics Book with its visual aspect. This was
followed by the MEB Science High School Physics Book and the MEB High School Physics Book.
In other words, it was determined that the book prepared by the private publishing house in

terms of visual features was more colorful and richer than the state books.

As a result, in order to teach particle physics effectively, high school physics textbooks
should be carefully prepared with a student-centered education approach based on current
educational approaches, the information and content to be taught should be chosen
scientifically, and effective teaching methods and techniques such as research, inquiry,
experiment, observation and simulation should be used. Finally, it is suggested to use

information and communication technologies too.
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1. Giris

Fizik, evrendeki dlzen, olaylar ve dogadaki isleyisi inceleyen, cesitli arastirmalar ve
gozlemler 1siginda agiklamaya c¢alisan bir bilim dalidir. Fizik alanindaki ¢alismalar insanligin
gelisimi ve evrenin anlagilmasina 6nemli katkilar saglamaktadir. Dogadaki birgok olayi fizik ile
bagdastirmadan agiklamak mimkiin degildir. Bu nedenle fizik yasamimizin 6nemli bir pargasini

olusturmakta ve kendi iginde gesitli alt dallara ayrilmaktadir.

Pargacik fizigi, fizik biliminin en énemli bir alt alanidir. Bu alan madde ve radyasyonun
temel bilesenleri ile aralarindaki baglantilari incelemektedir. Pargacik fiziginin inceleme konusu
olan temel pargaciklar sadece yiliksek enerjilerde ortaya c¢ikmaktadir. Bu seviyede yapilan
deneyler, hesaplamalar, analizler sayesinde atom alti parcaciklarin davranislari, etkilesimlerine
ait bilgiler elde edilmekte ve var olan modeller test edilmis olmaktadir. Bu incelemeleri
gerceklestirmek icin genis capta uluslararasi diizeyde sirekli ve sistemli arastirmalar
yapilmaktadir. Bu arastirmalarda evrenin temel bilesenlerini bulma, onlari kontrolli sekilde
yeniden olusturma, izole etme ve tanimlama amacglanmaktadir. Bunun igin gesitli hizlandiricilar
kullanarak temel parcaciklardan olusan bir demet olusturulmakta, farkli materyallere carpmasini
ya da baska bir parcacik demeti ile ¢arpistiriimasi saglanmakta, ¢arpisma sonucu ortaya ¢ikan

son Urlnleri ve pargaciklari inceleme ve analiz calismalari yapiimaktadir.

Son yillarda diinyamizda pargacik fizigi alaninda uluslararasi dizeyde o6nemli
arastirmalar yuritilmektedir. Bu ¢alismalar daha ¢ok Avrupa Nikleer Arastirma Merkezi olan
CERN’de gergeklestirilmektedir. Uluslararasi diizeyde 6nemli bilimsel buluslara imza atan CERN,
parcacik fizigi arastirmalarinin en blyiik laboratuvaridir. Fizik alaninda, anti madde, karanlik
madde, evrenin ilk zamanlari, Higgs bozonu, Standart Model konularinda arastirmalar yapilan
CERN’e ¢cok sayida ulke, Gniversite ve akademisyen katiimaktadir. Tiirkiye’'nin de ortak tyeliginin
bulundugu CERN’deki bu deneylerde parcacik fizigi alaninda 6nemli bilgi ve sonuglara
ulasilmaktadir. Bu sonuclar alanda paylasiimakta, yeni arastirma ve deneylere ortam
hazirlanmaktadir. Ayrica elde edilen yeni bilgiler 1siginda okullardaki ders programlari ve ders

kitaplari giincellenmektedir.

Ulkemizde pargacik fizigi, Lise Fizik Dersi Ogretim Programi’nda 12. sinifta verilen “Atom
Fizigine Giris ve Radyoaktivite” konusu icinde ele alinmaktadir. Bu konu, Atom Kavraminin
Tarihsel Gelisimi, Biiyiik Patlama ve Evrenin Olusumu, Radyoaktivite gibi U¢ bashk altinda

toplanmaktadir. Once atom kavraminin tanimi, agiklanmasi, uyariima yollari, atom teorisinin
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onemi ve Ozellikleri Gizerinde durulmaktadir. Biyilk patlama ve evren konusunda ise evrenin
olusumu ve gelecegi ile ilgili farkli teoriler, Hubble Yasasi, CERN’de yapilan ¢alismalar, atom alti
parcaciklarin  ozellikleri, olusumu, aralarindaki etkilesim kuvveti ve madde olusumu
verilmektedir. Radyoaktivite konusunda ise kararh ve kararsiz durumdaki atomlarin 6zelliklerini
karsilastirma, radyoaktif bozunma sonucu atomun kitle numarasi, atom numarasi ve
enerjisindeki degisimi aciklama, nikleer fisyon ve flizyon olaylar ile radyasyonun canllar

Uzerindeki etkileri gibi konular incelenmektedir (Kamiscioglu,2020).

Ders kitabina gelince, llkemizde ders kitabi genellikle 6grencilere dersin amaglari
cercevesinde bilgiler vermek ve onlari egitmek amaciyla hazirlanmaktadir. Milli Egitim Bakanhgi
Ders Kitaplari Yonetmeligi’nin 4. maddesinde: “Ders kitabi, her tir ve derecedeki 6rgiin ve yaygin
egitim kurumlarinda kullanilacak olan konulari 6gretim programlari dogrultusunda hazirlanmis,
o6grenim amaci ile kullanilan basili eserlerdir.” olarak aciklanmaktadir. Bu nedenle ders kitabinda
ogretilecek bilgiler 6zIU bir sekilde sunulmakta, 6gretme-6grenme sirecini yonlendirecek ve
zenginlestirecek etkinlikler verilmektedir. Ayrica 6grencilere bilimsel dislinme, tutum ve
davranislar kazandirmaya, yani zihinsel becerilerini gelistirmeye de calisiimaktadir. Boylece
ogrencilerin ders kitaplari araciligiyla sadece bilgilenmesi degil ayni zamanda disiinme, anlama,
sorgulama, sorun ¢dzme gibi zihinsel becerilerinin gelisimi Gizerinde de durulmaktadir. Bu durum

ders kitaplarinin etkili, verimli ve sistemli olarak hazirlanmasini zorunlu kilmaktadir.

Arastirmada “Milli Egitim Bakanhgi tarafindan okutulan lise Fizik Dersi programi ile lise
fizik ders kitaplarinda pargacik fizigi nasil verilmektedir?” konusu su alt problemlerle ele
alinmistir. Lise Fizik Dersi Ogretim Programi’nda &grencilerin pargacik fizigi alaninda alt yapi
olusturmalari icin hangi kazanimlar ve konular verilmektedir? Bu kazanimlarla 6grencilerin
Universiteye  gelmeden  6nce  pargacik  fizigi  konusunda  bilgilenmeleri  nasil
gerceklestirilmektedir? Programdaki kazanimlar lise fizik ders kitaplarinda nasil ele
alinmaktadir? Ders kitaplarinda giincel bilgilere yer verilmekte midir? Hangi 6gretim yontem ve
teknikleri kullanilmaktadir? Hangi materyaller ve etkinlikler verilmektedir? Arastirmada bu

sorulara cevap aranmistir.
1.1. Amag

Arastirma (i¢ temel amaci icermektedir. Birincisi lise Fizik Dersi 6gretim programlarinda
parcacik fizigi ile ilgili konulari ve kazanimlari saptamaktir. ikincisi lise fizik kitaplarinda pargacik

fizigiile ilgili verilen bilgilerin bilimsel ve egitsel 6zellikleri ile giincelligini belirlemektir. Uglinciisi
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parcacik fiziginin etkili o6gretilmesi icin lise fizik kitaplarinin nasil hazirlanmasi gerektigi,
uygulanacak yontem ve teknikleri, materyal ve etkinlikleri saptamak, konuyla ilgili cesitli

Onerilerde bulunmaktir. Bu amacla asagidaki sorulara cevap aranmistir.
1. Lise Fizik Dersi Ogretim Programlarinda;
1.1. Pargacik fizigi ile ilgili Unite ve konular nelerdir?
1.2. Pargacik fizigi ile ilgili kazanimlar nelerdir?
2. Lise Fizik Ders kitaplarinda pargacik fizigi ile ilgili initede verilen bilgilerin;
2.1. Bilimsel yonden ozellikleri nedir?
2.2. Egitsel yonden 6zellikleri nedir?
2.3. Dil ve anlatim 6zellikleri nedir?
2.4. Gorsel 6zellikleri nedir?
3. Parcgacik fizigi alanin etkili 6gretilmesi agisindan;
3.1. Ders kitaplari nasil hazirlanmalidir?
3.2. Ogretilecek bilgiler ve igerik nasil secilmelidir?
3.3. Uygun yontem ve teknikler neler olmahdir?
3.4. Hangi materyaller ve etkinlikler secilmelidir?
2.Yontem

Arastirmada Ulkemiz liselerinde pargacik fizigi alanindaki egitim c¢alismalarinin
durumunu belirlemek amaciyla 2019-2020 6gretim yilinda Milli Egitim Bakanligi tarafindan
okutulan lise Fizik Dersi kitaplari ve Fizik Dersi Ogretim Programi dékiiman analizi yoluyla
incelenmistir. Arastirmada Fizik Ders kitaplari ve Fizik Dersi Ogretim Programi, parcacik fizigi
alanindaki kazanimlar, konular, yontem, teknik ve etkinlikler incelenmis olup asagidaki

calismalar yapilmistir.

1. Kaynak tarama: Arastirma icin ulasilabilen biitlin kaynaklardaki parcacik fizigi ile ilgili

bilgiler basili ve elektronik ortamda alinmistir.

2. Inceleme ve secme: Ulasilan kaynaklardan pargacik fiziginin nasil 6gretilecegi ile ilgili
bilgiler ortaya c¢ikarilmistir. Bunlardan hareketle ders kitaplarini inceleme sorulari

olusturulmustur.
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3. Uygulama: Belirlenen lise fizik ders kitaplari, Glines’in (2002) Ders Kitaplarinin

incelenmesi” kitabindan olusturulan inceleme sorularina gére degerlendirilmistir.
Verilerin toplanmasi slirecinde asagidaki islemler sirayla yapiimistir;
¢ inceleme sonucu elde edilen veriler Word programinda listelenmistir.

* Ardindan Lise Fizik Ogretim Programi’nda verilen parcacik fizigi ile ilgili kazanimlar,

konular ve etkinlikler saptanmistir.

e Uclincii asamada Simple Concordance Programi kullanilarak ders kitaplarindaki

verilerin frekans tablolari olusturulmustur.
¢ Son asamada veriler betimsel analiz teknikleri kullanilarak yorumlanmistir.
3.Bulgular ve Yorum

Arastirmada elde edilen bulgular arastirmadaki soru sirasi izlenerek asagida verilmistir.
Boylece arastirma bulgulan “Lise Fizik Dersi Ogretim Programlari, Lise Fizik Dersi 12. Sinif
Kitaplari, Pargacik Fiziginin Etkili Ogretilmesi icin Kitaplar Nasil Hazirlanmalidir?” olmak tizere {i¢
ana baghk altinda toplanmistir. Arastirma bulgulari, tablolara sayr ve yiizde (%) halinde

aktarilarak yorumlanmustir.
3.1.Lise Fizik Dersi Ogretim Programlari

Parcacik Fizigi ile ilgili lise diizeyindeki egitim calismalarini belirlemek igin Milli Egitim
Bakanhgi 2018 yili Ortadgretim Fizik Dersi (9,10,11 ve 12.Siniflar) Ogretim Programi ile Fen Lisesi
Fizik Dersi (9,10,11 ve 12. Siniflar) Ogretim Programi incelenmistir. Bu programlarda Fizik
Dersinin amaci “fizik biliminin 6nemini kavrama, bilimsel sorgulamayi 6grenme, bilimsel bilgi
lretme, deney yaparak veri elde etme, fizik bilimini giinliik olay ve durumlarla iliskilendirme,
toplumsal, ekonomik ve teknolojik etkileri, arastirma, sorgulama, inceleme, elestirel diisiinme
becerilerini gelistirme, fizigin gelisimine katkida bulunan bilim insanlarini tanima” olarak
actklanmistir (MEB,2018). Bu amacglara ulasmak icin gesitli Gniteler siralanmistir. Bunlar asagida

verilmektedir.

Uniteler: Programlarda Fizik Dersine iliskin iiniteler, siniflara gére kazanim sayilari ve
sure dagihmi Tablo 1’de gosterilmektedir.
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Tablo 1.
Lise Fizik Dersi Ogretim Programlari (2018)
Kazanim Sayisi .
Siniflar  Uniteler Surse/D.ers
Lise Fen Lisesi aati
9 Fizik Bilimine Giris, Madde ve Ozellikleri,
’ Hareket ve Kuvvet, Enerji, Isi ve Sicakhk 44 44 72
Sinif .
Elektrostatik
Elektrik ve Manyetizma, Basing ve Kaldirma
10. Sinif Kuvveti, Dalgalar ve Optik 39 4l 72
11. Sinif  Kuvvet ve Hareket, Elektrik ve Manyetizma 62 68 144
Cembersel Hareket, Basit Harmonik Hareket,
Dalga Mekanigi, Atom Fizigine Giris ve
12. Sinif Radyoaktivite, Modern Fizik ve Modern 68 83 144
Fizigin Teknolojideki Uygulamalari
Toplam 18 Unite 213 236 432

Tablo 1'de goriuldiigu gibi Lise Fizik Dersi Programlarinda 18 Unite, lisede 213, fen
lisesinde 236 kazanim ve 432 ders saatine yer verilmektedir. iki program arasinda 23 kazanim

farki vardir. Fen lisesinde uygulanan fizik programinda daha fazla kazanim bulunmaktadir.

Parcacik fizigi, Lise Fizik Dersi Programlarinda 12. sinifta “Atom Fizigine Giris ve
Radyoaktivite” Unitesinde ele alinmaktadir. Bu Unitenin kazanim ve ders saat sireleri asagida

Tablo ’2 de verilmektedir.

Tablo 2.
Atom Fizidine Giris ve Radyoaktivite Unitesi
Kazanim Sayisi Siire/Ders Saati Diger Uniteler iginde orani %
Lise 11 26 18.0
Fen lisesi 13 22 154
Toplam 24 48 100

Tablo 2'de goriildigi gibi 2018 yili Lise Fizik Dersi Ogretim Programlari’nda Atom Fizigine
Giris ve Radyoaktivite Unitesine Lise Programi’nda 11 kazanim, Fen lisesi Programi’nda ise 13
kazanim verilmistir. Bu kazanimlar i¢in Lise Programi’nda 26 saat, Fen lisesi Programi’'nda ise 22
saat siire ayrilmistir. Bir baska ifadeyle Lise Fizik Dersi Ogretim Programlari 12. sinif Fizik Dersinin

liselerde % 15.4 ve Fen Liselerinde 18.0 '1 pargacik fizigine ayrilmistir.

Kazanimlar: Programda 12. sinifta verilen “Atom Fizigine Giris ve Radyoaktivite”
Unitesinin kazanimlari li¢ baslik altinda toplanmistir. Bunlar “Atom Kavraminin Tarihsel Gelisimi,

Bliyiik Patlama ve Evrenin Olusumu, Radyoaktivite” olarak siralanmistir. Liselerde 11 ve Fen
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Liselerinde 13 kazanim verilmistir. Kazanimlarin her biri agiklanmis ve nasil Ogretilecegi

konusunda yonlendirmeler yapiimistir. Bunlar asagida siralanmaktadir.

Unite Adi: ATOM FiziGiNE GiRi$S VE RADYOAKTIVITE
Unite ile ilgili cesitli anahtar kavramlar verilmistir.

1.ATOM KAVRAMININ TARIHSEL GELiSiMi

Kazanim 1.1.Atom kavramini agiklar.
Atom kavrami tarihsel siireg igcinde ¢ok ayrintilara girilmeden verilmesi 6ngériilmdiistiir.

Kazanim 1.2. Atomun uyarilma yollarini agiklar.
Sinifta atomlarin uyarilma sartlarinin tartisiimasi istenmistir.

Kazanim 1.3. Modern atom teorisinin 6nemini agiklar.
Atom teorisinin 6nemi matematiksel hesaplamalara girilmeden verilmesi énerilmistir.

Kazanim 1.4. Atomun 6zelliklerini modern atom teorisine gére aciklar.
Bu kazanimda elektron spini kavrami lizerinde durulmasi istenmistir.

Gorildigu gibi kazanimlarda basitten karmasiga dogru bir sira izlenmis, atom
kavraminin tanimi, agiklanmasi, uyarilma yollari, atom teorisinin 6nemi ve 6zellikleri tizerinde
durulmustur. Bu kazanimlar 2013 Fizik Dersi Ogretim Programina gére daha net aciklanmistir.
Ayrica 2013 Lise Fizik programindan farkli olarak Feza Girsey, Asim Orhan Barut ve Behram N.
Kursunoglu gibi bilim insanlarinin atom fizigi konusundaki ¢alismalarina yer verilmistir. Bunlar

olumlu olarak degerlendirilmistir.

2.BUYUK PATLAMA VE EVRENIN OLUSUMU

2.1. Biiyiik patlama teorisini agiklar.
Cesitli teorilerden yararlanarak evrenin nasil olustugunun agiklanmasi istenmistir. Bu konuda
CERN’de yapilan ¢alismalara yer verilmistir.

2.2. Atom alti pargaciklarin ézelliklerini agiklar.
Standart model gercevesinde atom alti pargaciklarin tanimlanmasi istenmistir.

2.3. Atom alti pargaciklardan atomlarin olusumuna yénelik ¢cikarimlar yapar.
Atom alti pargaciklar arasindaki etkilesim kuvvetinin agiklanmasi 6ngériilmdistiir.

2.4. Madde olusum siirecini agiklar.
Madde olusumunun atom alti pargaciklardan baslanarak agiklanmasi istenmistir.

2.5. Madde ve anti madde kavramlarini agiklar.

Blylik Patlama ve Evren konusunda, evrenin nasil olustugu ve gelecegi ile ilgili farkh
teoriler, Hubble Yasasi, CERN’de yapilan calismalar, atom alti pargaciklarin 6zellikleri, olusumu,
aralarindaki etkilesim kuvveti ve madde olusumu lzerinde durulmustur. Bu kazanimlarin 2013
Fizik Dersi Ogretim Programina gére daha net agiklandigi gériilmistiir. Abdus Salam, Sheldon

Glashow ve Steven Weinberg gibi bilim insanlarinin elektromanyetik ve zayif kuvvetin birlesik bir
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kuvvet gériniminde oldugu kesfine deginilmis ve Nobel 6dili aldiklart vurgulanmistir. Ayrica
CERN’deki calismalara deginilmistir. Bu olumlu bir gelisme olarak degerlendirilmis ancak yeterli
bulunmamistir. Programda CERN’deki ¢calismalar genis olarak ele alinabilir, 6grenciler CERN’deki
calismalara yonlendirilebilir, derslerde CERN acik veri portalindan, video, resim, simiilasyon gibi

gorsellerden yararlanmaya dikkat gekilebilirdi.

3.RADYOAKTIVITE
3.1. Kararli ve kararsiz durumdaki atomlarin 6zelliklerini karsilagtirir.

3.2. Radyoaktif bozunma sonucu atomun kiitle numarasi, atom numarasi ve enerjisindeki
degisimi agiklar.

3.3. Niikleer fisyon ve fiizyon olaylarini agiklar.

3.4. Radyasyonun canlilar iizerindeki etkilerini agiklar (MEB, 2018).

Radyoaktivite konusunda ise kararli ve kararsiz durumdaki atomlarin oOzelliklerini
karsilastirma, radyoaktif bozunma sonucu atomun kitle numarasi, atom numarasi ve
enerjisindeki degisimi aciklama, nikleer fisyon ve flizyon olaylar ile radyasyonun canllar
Gzerindeki etkilerini iceren kazanimlara yer verilmistir. Bu kazanimlarin da nasil 6gretilecegi
ayrintili olarak agiklanmistir. Marie Curie ve Wilhelm Conrad Rontgen gibi bilim insanlarinin
radyoaktivite konusunda yaptiklari calismalara yer verilmistir. Ayrica Programda atom
bombasinin yikici etkileri tGzerinde de durulmus ve bunlarin tarihi gerceklerden yararlanarak
acitklanmasi istenmistir. Dinya barisi acgisindan nikleer silahsizlanmanin 6nemli oldugu da

vurgulanmistir. Bunlar olumlu gelismeler olarak degerlendirilmistir.

Sonug olarak parcacik fizigi, 2018 Lise Fizik Dersi Ogretim Programlar’’nin 12 siniftaki
“Atom Fizigine Giris ve Radyoaktivite” tinitesinde yer almaktadir. Bu Unitede 11-13 kazanim ile
22-26 saat ders siiresi verilmistir. Ogrencilerin (iniversiteye gelmeden &énce parcacik fizigi
hakkinda on bilgi almalarina ¢ahsiimistir. Ancak CERN ’deki g¢alismalara sinirli yer verilmis,
derslerin etkili olmasi ve uygulamali deneyler icin video, resim, similasyon gibi gorsellerden

yararlanmaya dikkat ¢ekilmemistir.
3.2.Lise Fizik Dersi 12. Sinif Kitaplar

Parcacik fizigi konusu, Lise Fizik Dersi 12. Sinif Programi “Atom Fizigine Giris ve
Radyoaktivite” Unitesinde ele alinmaktadir. Bu nedenle arastirmada 2019-2020 68retim yilinda
Milli Egitim Bakanligi tarafindan 12. Siniflarda okutulan (g lise Fizik Dersi kitabi incelenmistir.

incelenen kitaplarin ikisi MEB, birisi 6zel yayinevi tarafindan hazirlanmistir. Kitaplarda Atom
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Fizigine Giris ve Radyoaktivite” konusu 4. Unitede verilmistir. Bu Ginitede verilen bilgiler “bilimsel,
egitsel, dil ve anlatim ile gorsel 6zellikler yéninden incelenmistir. Elde edilen bulgular asagida

siralanmaktir.

Bilimsel Ozellikler: Lise Fizik Dersi 12. Sinif ders kitaplarinin 4. Unitesindeki bilgileri
bilimsel yoénden incelemede 8 sorudan yararlanilmistir (Glines, 2002). Bunlar asagidaki cizelge

icinde siralanmistir.

1. Fizik kitaplarinda sunulan bilgilerin dogruludu, giincelligi ve kapladigi alan nedir?

2. Bilim daliyla ilgili kavram ve terimler ne derecede kullaniimaktadir?

3. Bilim ve teknikle ilgili sunulan bilgiler ne derecede dogrudur?

4. Fizik kitaplarinda formiil, grafik ve tablo var midir?

5. Kitapta ¢izelge, sekil ve semalar var midir?

6. Ogrencilere bilimsel diisiince kazandirici deney, gézlem ve arastirma 6rnekleri verilmekte
midir?

7. Fizik kitabinda bilimsel diisiinmeyi gelistirici sorularin sayisi nedir?

8. Odrenciler yeni bilgilere ve farkh bilimsel kaynaklara yénlendirilmekte midir?

Bu sorulardan hareketle “Atom Fizigine Giris ve Radyoaktivite” Unitesine ayrilan sayfa

sayilari asagidaki Tablo 3’te gosterilmistir.

Tablo 3.
Atom Fizigine Giris ve Radyoaktivite “iinitesinin kapladigi alan
Sayfa numaralari Toplam sayfa sayisi
MEB Lise Fizik Kitabi 145-186 41
Ozel Lise Fizik Kitabi 137-190 54
MEB Fen lisesi Fizik Kitabi 175-230 55

Tablo 3'te gorildiugi gibi Atom Fizigine Giris ve Radyoaktivite” Unitesine MEB Lise Fizik
Kitabinda 41 sayfa, Ozel Lise Fizik Kitabinda 54, MEB Fen lisesi Fizik Kitabinda ise 55 sayfa
ayrilmistir. Bunlarin konulara gore ayrintilari Tablo 4’te verilmektedir.

Tablo 4.
Atom Fizigine Giris ve Radyoaktivite “linitesindeki béliimlerin kapladidi alan

MEB Lise Fizik  Ozel Lise Fizik MEB Fen Lisesi

Kitabi Kitabi Fizik Kitabi
Atom Kavraminin Tarihsel Gelisimi 18 19 24
Biiylk Patlama ve Evrenin Olusumu 10 16 14
Radyoaktivite 8 10 11
Olgme ve Degerlendirme 5 9 6
Toplam 41 54 55
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Tablo 4’te gorildugi gibi “Atom Kavraminin Tarihsel Gelisimi” ne en fazla MEB Fen Lisesi
Fizik Kitabinda yer verilmis, “Biiyiik Patlama ve Evrenin Olusumu” konusuna Ozel Lise Fizik
Kitabinda, “Radyoaktivite” konusuna ise bu iki kitapta birbirine yakin sayida sayfa ayriimistir.
Olgme ve Degerlendirme béliimiine ise en ¢ok Ozel Lise Fizik Kitabinda yer verilmistir. Bilimsel

yonden diger 6zellikler ise Tablo 5’te verilmistir.

Tablo 5.
Atom Fizigine Giris ve Radyoaktivite “linitesinin bilimsel 6zellikleri
Bilimsel Ozellikler MEB Lise Fizik  Ozel Lise Fizik ~ MEB Fen Lisesi
Kitabi Kitabi Fizik Kitabi

Bilim dalyla ilgili kavram ve terimler 6 12 12
Formdil, grafik ve tablo sayisi 5 19 18
Cizelge, sekil ve sema sayisi 29 41 25
Deney, gdzlem ve arastirma érnekleri 14 19 14
Bilimsel distinmeyi gelistirici sorular 6 10 10

Tablo 5'te gorildiugi gibi 4. tnitenin konusu olan bilim dahyla ilgili kavram ve terimler,
formiil, grafik ve tablo, cizelge, sekil ve sema, deney, gézlem ve arastirma ornekleri, bilimsel
diistinmeyi gelistirici sorular en fazla Ozel Lise Fizik Kitabinda verilmistir. ikinci sirayt MEB Fen
Lisesi Fizik Kitabi, Gglincl sirayl ise MEB Lise Fizik Kitabi almaktadir. Yani 6zel yayinevi tarafindan

hazirlanan lise fizik kitabi bilimsel 6zellik yoniyle devlet kitaplarindan daha niteliklidir.

“Ogrenciler yeni bilgilere ve farkli bilimsel kaynaklara yénlendirilmekte midir?” sorusuna
iliskin incelemede “Biiyiik Patlama ve Evrenin Olusumu” konusunda Ozel Lise Fizik Kitabi ile MEB
Fen Lisesi Fizik Kitabi CERN’deki calismalari ele almis, 6grencileri bu konudaki kaynaklara ve
materyallere yonlendirmistir. Oysa MEB Lise Fizik Kitabinda bu konuya hic girilmemis, diz bir

anlatimla bilgiler pes pese siralanmistir.

Egitsel Ozellikler: Lise Fizik Dersi 12. Sinif ders kitaplarinin 4. Unitesindeki bilgileri egitsel
yonden incelemek icin 8 sorudan yararlaniimistir (Glines, 2002). Bunlar asagidaki ¢izelge icinde

siralanmistir.
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1. Fizik Ders kitabinda hangi egitim yaklasimi ele alinmaktadir?

2. Lise Fizik Programi’ndaki amag, konu ve kazanimlara uygun mudur?

3. Unite girislerinde énemli ve ilging bilgiler verilmekte midir?

4. Ogrenci icin hazirlik sorulari verilmekte midir?

5. Fizik kitabinda égrencilere farkli 6Grenme yollari 6nerilmekte midir?

6. Ogrencilere tekrar, tartisma, arastirma gibi etkinlikler verilmekte midir?
7. Fizik kitabinda 6devler verilmek midir?

8. Olcme ve degerlendirme sorulari bilimsel kurallara uygun mudur?

Cizelgedeki sorulardan hareketle “Atom Fizigine Giris ve Radyoaktivite ” Ginitesinin egitsel
ozellikleri incelenmistir. Fizik Kitaplarindan Ozel Lise Fizik Kitabi ile MEB Fen Lisesi Fizik Kitabinda
giincel egitim yaklasimlarinin kismen izlendigi, oysa MEB Lise Fizik Kitabinin eski yaklasimla
hazirlandigi gortilmustir. Her (g kitabin da Lise Fizik Programi’ndaki amag, konu ve kazanimlara

uygun oldugu anlasilmistir. Diger egitsel 6zellikler ise asagidaki Tablo 6’da gosterilmistir.

Tablo 6.

Atom Fizigine Giris ve Radyoaktivite linitesinin egitsel 6zellikleri
Egitsel Ozellikler MEB Lise Fizik  Ozel Lise Fizik ~ MEB Fen Lisesi

Kitabi Kitabi Fizik Kitabi

Unite girisinde 6zet bilgi, 6zl sézler ve 1 4 3
okuma metni verme
Ogrenciye hazirlik sorulari verme 6 4 5
Arastirma ve sunma 6 4 8
Video ve similasyon izleme 2 1 1
Proje ve pano hazirlama - 3 3
Deney ve gozlem yapma 1 1 1
Tartisma ve karsilagstirma - 5 6
Hatirlatma yapma 1 2 1
Sembolleri agiklama 2 4 3
Sorular verme ve agiklama 19 14 10
Ornek sorular ¢éziimleme 5 4 14
Ek aciklamalar (Biliyor musunuz?) - 2 3
Oz degerlendirme sorulari - 35 -

Tablo 6’da gorildigl gibi Atom Fizigine Giris ve Radyoaktivite Unitesinin egitsel
ozellikleri cesitli ydnlerden incelenmistir. Bulgulardan hareketle Ozel Lise Fizik Kitabi ile MEB Fen
Lisesi Fizik Kitabinin egitsel yonden daha iyi hazirlandigl gorilmustiir. Bu kitaplarda Unite
girisinde oOgrenciyi konuya hazirlayici metin verme, sorular sorma, Unite sonunda 06z

degerlendirme yapma, Unite icinde arastirma, tartisma, karsilastirma, proje ve pano hazirlama,
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deney ve gozlem yapma, sembolleri agiklama gibi etkinlikler verilmistir. Oysa MEB Lise Fizik
Kitabinin ise geleneksel egitim anlayisla hazirlandigl, klasik sorular verilip aciklandigi
saptanmistir. Bu durum oOlgme ve degerlendirme sorularinda da s6z konusudur. Bu konudaki

bulgular Tablo 7’de verilmistir.

Tablo 7.

Atom Fizigine Giris ve Radyoaktivite (initesi 6lcme ve dederlendirme sorulari
Olgme ve degerlendirme MEB Lise Fizik  Ozel Lise Fizik  MEB Fen Lisesi

Kitabi Kitabi Fizik Kitabi

Acik uglu soru 5 - 9
Metne dayali soru 6 - 2
Coktan se¢meli soru 18 20 21
Doldurma 12 10 -
Dogru yanlis - 10 -
Eslestirme - 14 -
Toplam 41 54 32

Tablo 6°'da goriuldigli gibi Atom Fizigine Giris ve Radyoaktivite Unitesinin dlgme ve
degerlendirme sorulari en fazla Ozel Lise Fizik Kitabinda verilmistir. Soru tiirleri olarak en fazla
coktan secmeli soru tip kullanilmistir. ikinci sirayi doldurma tipi sorular almaktadir. Ardindan agik

uclu ve eslestirme sorulari gelmektedir.

Dil ve Anlatim Ozellikleri: Lise Fizik Dersi 12. Sinif ders kitaplarinin 4. Unitesindeki
bilgileri dil ve anlatin yoninden incelemek icin 8 sorudan yararlaniimistir (Giines,2002). Bunlar

asagidaki cizelge icinde siralanmistir.

1. Fizik kitabinda kullanilan kelimeler 6grenci diizeyine uygun mudur?

2. Yeni verilen kelime ve semboller aciklanmis midir?

3. Fizik kitabindaki ciimleler kisa ve basit midir?

4. Ciimlelerin yapisina dikkat edilmis midir?

5. Paragraflarin uzunlugu ne kadardir?

6. Fizik kitabinda anlatim birligi var midir?

7. Anlatimda diisiinceyi gelistirme yollarindan (tanimlama, érnekleme, karsilastirma, tanik
goOsterme, nesnel verilerden yararlanma, iliski kurma) hangisi daha ¢cok kullaniimistir?

8. Hangi anlatim bigcimleri (agiklayici, betimleyici, tartismaci ve éykiileyici) kullaniimistir.

Lise Fizik Dersi 12. Sinif ders kitaplarinin 4. Unitesi dil ve anlatim yoniiyle gesitli agilardan
incelenmistir. Bunlar kelimeler, ciimleler ve paragraflar, bunlarin uzunluklari, ciimle kuruluslari,
climle yapisi, konulardaki anlatim birligi, distinceyi gelistirme yollari ve anlatim bigimleri olarak

siralanmaktadir. inceleme sonunda kelimelerin &grenci diizeyine uygun oldugu, ciimle ve
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paragraflarin orta uzunlukta oldugu gériilmistiir. Unite genelinde anlatim birliginin oldugu,
metin icinde tanimlama, d&rnekleme, karsilastirma, tanik gésterme, nesnel verilerden
yararlanma, iliski kurma gibi diisinceyi gelistirme yollarinin kullanildig1 saptanmistir. Metinlerde
ver yer agiklayici, betimleyici, tartismaci ve Oykiileyici anlatima basvuruldugu belirlenmistir.

Kitaplarin dil ve anlatim yonyle lise son sinif 6grencilerine uygun oldugu anlagilmistir.

Gérsel Ozellikler: Lise Fizik Dersi 12. Sinif ders kitaplarinin 4. Unitesini gérseller
yoniinden incelemek icin 8 sorudan yararlaniimistir (Glines,2002). Bunlar asagidaki ¢izelge iginde

siralanmistir.

. Fizik kitabinda disipline uygun resimler kullaniimis midir?

. Resim, sekil, grafik, sema ve tablolarin anlasiimasi kolay midir?
. Resim, sekil ve metin baglantilari kurulmus mudur?

. Resim ve sekiller metinleri anlamaya katki saglamakta midir?

. Resimler agik ve net midir?

. Kullanilan renkler canli ve net midir?

. Kag renk kullanilmistir?

. Ogrenmeyi kolaylastiran renk kullanimi var midir?

O N AN WNR

Lise Fizik Dersi 12. Sinif ders kitaplarinin 4. Unitesi yani Atom Fizigine Giris ve

Radyoaktivite initesi gorseller yoniiyle incelenmistir. Elde edilen bulgular Tablo 8'de verilmistir.

Tablo 8.
Atom Fizigine Giris ve Radyoaktivite linitesinin gérsel 6zellikleri

Gérsel Ozellikler MEB Lise Fizik  Ozel Lise Fizik MEB Fen Lisesi Fizik
Kitabi Kitabi Kitabi

Bilim insanlarinin resimleri 8 29 16

Disipline uygun resim sayisi 8 20 19

Gorsel sayisl 37 66 51

Toplam 53 105 86

Tablo 8’de de goriildigi gibi Lise Fizik ders kitaplarinda gorsel olarak bilim insanlarinin
resimleri, sekil, grafik, sema gibi disipline uygun resimler ve diger gorseller yoniiyle ele alinmistir.
Gorsel yoniyle en zengin Ozel Lise Fizik Kitabi olmaktadir. Bunu MEB Fen Lisesi Fizik Kitabi ile
MEB Lise Fizik Kitabi izlemektedir. Bir baska ifadeyle gorsel ozellikler yoniyle 6zel yayinevi
tarafindan hazirlanan kitap devlet kitaplarindan daha renkli ve zengindir. Diger gorsel 6zellikler

ise asagida verilmistir.
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Gorsel zellikler MEB Lise Fizik Ozel Lise MEB Fen Lisesi
Kitabi Fizik Kitabi Fizik Kitabi

Resim, sekil ve metin baglantilari Evet Evet Evet
Resim ve sekillerin metni anlamaya Evet Evet Evet
katkisi
Resimler acik ve net midir? Evet Evet Evet
Sekiller 6grenci diizeyine uygunlugu Uygun Uygun Uygun
Kullanilan renkler canli ve net midir? Evet Evet Evet
Kag renk kullanilmigtir? Hepsi Hepsi Hepsi
Ogrenmeyi kolaylastiran renk kullanimi Var Var Var
var midir?

Gorildigu gibi Lise Fizik ders kitaplarinin gorsel 6zelliklerine dikkat edilmis, renk resim,
sekil kalitesine 6zen gosterilmistir. Bu durum konuyu anlamaya ve 0Ogrenmeye kaki

saglamaktadir.
3.3.Pargacik Fiziginin Etkili Ogretilmesi icin Kitaplar Nasil Hazirlanmalidir?

Bu baslik altinda pargacik fiziginin etkili 6gretilmesi icin lise fizik ders kitaplarinin nasil
hazirlanmasi, 6gretilecek bilgilerin ve icerigin nasil segilmesi, uygun ydntem ve tekniklerin neler

olmasi, hangi materyal ve etkinliklerin kullanilmasi gerektigi lizerinde durulmaktadir.

Ders kitaplarinin 6grencilerin bilimsel tutum ve davranislari kazanmalarinda; elestirel
diisinmeye yonelmelerinde ve problem ¢6zme yeteneklerini gelistirmelerinde 6nemli payinin

oldugu acikga bilinmektedir.

1. Her iinite veya konu; problemleri belirtme, problem etrafinda arastirma inceleme ve
g6zlem yapma, gerekli deneyleri yapma, bu deneylerden sonu¢ ¢ikarma ve bu sonuglari kontrol
ederek genelleme yapma seklinde siralanan bilimsel diisiinme siiregleri ile yontemini gelistirecek

sekilde islenmelidir.

2. Unite girislerinde hazirlik sorulari ve ¢alismalari verilmelidir. Bu ¢alismalarin é6§renciyi
diisiinmeye ve arastirmaya yéneltecek nitelikte olmasina dikkat edilmelidir. Ayrica, gezi, gézlem,

deney, arastirma ve édevler arasinda baglantilar kurulmalidir.

3. Kitapta égrencileri calismaya, arastirmaya, gézlem ve deney yapmaya ve diisiinmeye

6zendirici, ybénlendirici hazirlik sorulari, arastirma konulari, deneyler ve islemler verilmelidir.
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Ayrica her béliim veya linite sonunda dersin ézelligine gére degisik 6l¢cme araclarinin kullanildigi

degerlendirme sorularina yer verilmelidir.

4. Konular genellikle giinliik hayatla baglantili olarak bilimsel, dogal, sosyal, ekonomik
ve kiiltiirel boyutlari icinde ele alinmalidir. Odrencilerin sinif ve dénem seviyelerine gére
ihtiyaglarini karsilayacak ve onlara giinliik hayatlarinda uygulama imkdnlari saglayacak bilgilere

agirhik verilmelidir.

5. Dersin ézelligine gére béliimler, (initeler, kazanimlar ve konular arasinda hacim

bakimindan, programla uygun bir denge kurulmalidir.

6. Programda belirtilen egitim ve égretim ilkelerine uyulmalidir. Giincel 6gretim yéntem

ve tekniklerine agirlik verilmelidir.

7. Resim, fotograf, grafik, sema, plan, harita gibi gérsellerin yerlestirilmesinde,
goriinimiin yani sira egiticilik ve égreticilik yéniine de énem verilmelidir. Kitap baskisinin agik,

net, estetik ve anlasilir olmasi saglanmalidir.

8. Fizik kitaplari CD, bilgisayar, tablet, video, simiilasyon gibi cesitli teknolojik arag ve
materyallerle desteklenmelidir. Alandaki uluslararasi CERN, OPERA, gibi arastirma merkezlerinin

calismalarindan ve deneylerden yararlaniimalidir.
4. Sonug ve Oneriler

Arastirmada Milli Egitim Bakanligi tarafindan okutulan lise Fizik Dersi 6gretim
programlariile lise fizik ders kitaplarinda pargacik fizigi konusunun nasil 6gretildigi belirlenmeye
calisiimistir. Buamagla dnce lise Fizik Dersi 6gretim programlarinda parcacik fizigi ile ilgili konular
ve kazanimlar belirlenmistir. Ardindan lise fizik kitaplarinda pargacik fizigi ile ilgili verilen
bilgilerin bilimsel ve egitsel o6zellikleri ile glncelligi saptanmistir. parcacik fiziginin etkili
Ogretilmesi icin lise fizik kitaplarinin nasil hazirlanmasi gerektigi, uygulanacak yontem ve

teknikler, materyal ve etkinlikler Gzerinde durulmustur.

Parcacik fizigi, 2018 Lise Fizik Dersi Ogretim Programlarinin 12 siniftaki “Atom Fizigine
Giris ve Radyoaktivite” (initesinde verilmistir. Yani 18 liniteden biri bu konuya ayrilmistir. Bu
Unitede konular “Atom Kavraminin Tarihsel Gelisimi, Biiyiik Patlama ve Evrenin Olusumu,
Radyoaktivite” olmak Uzere U¢ b6lim altinda toplanmistir. Bu bolimlerde parcacik fizigine 11-
13 kazanim ile 22-26 saat ders siiresi verilmistir. Kazanimlarin her biri agiklanmis ve nasil

ogretilecegi konusunda yonlendirmeler yapilmistir. Boylece 6grencilere Universiteye gelmeden
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once parcacik fizigi hakkinda sinirh da olsa bazi bilgilerin verilmesine c¢alisiimistir. Ancak
Programda CERN ’deki calismalara fazla yer verilmemis, derslerin etkili yuratilmesi icin

uygulamali deneyler, video, simiilasyon gibi araclardan yararlanmaya dikkat ¢ekilmemistir.

Ders kitaplarinda ise Atom Fizigine Giris ve Radyoaktivite (initesi bilimsel, egitsel, dil ve
anlatim ile gorsel 6zellikler ydoniinden incelenmistir. Bu Uiniteye ders kitaplarinda 41 ile 55 sayfa
ayrilmistir. Pargacik fizigi ile ilgili kavram ve terimler, formiil, grafik ve tablo, gizelge, sekil ve
sema, deney, gdzlem ve arastirma érnekleri, bilimsel diisiinmeyi gelistirici sorular en fazla Ozel
Lise Fizik Kitabinda verilmistir. ikinci sirayt MEB Fen Lisesi Fizik Kitabi, iclincii sirayi ise MEB Lise
Fizik Kitabi almaktadir. Yani 6zel yayinevi tarafindan hazirlanan lise fizik kitabinin bilimsel 6zellik
yoniyle devlet kitaplarindan daha nitelikli oldugu gortlmistir. Ders kitaplarinin 6grencileri yeni
bilgilere ve farkh bilimsel kaynaklara yonlendirmesine iliskin incelemede; “Bliyik Patlama ve
Evrenin Olusumu” konusunda Ozel Lise Fizik Kitabi ile MEB Fen Lisesi Fizik Kitabi CERN’deki
calismalari ele almis, 6grencileri bu konudaki kaynaklara ve materyallere yonlendirmistir. Ancak
MEB Lise Fizik Kitabinda bu konuya hi¢ girilmemis, diz bir anlatimla bilgiler pes pese

siralanmistir.

Ders kitaplarinin egitsel ozellikleri de gesitli yonlerden incelenmistir. Bu inceleme
sonucunda Ozel Lise Fizik Kitabi ile MEB Fen Lisesi Fizik Kitabinin egitsel yénden daha iyi
hazirlandigl gérilmistiir. Bu kitaplarda Unite girisinde 6grenciyi konuya hazirlayici metin verme,
sorular sorma, Unite sonunda 6z degerlendirme yapma, Unite iginde arastirma, tartisma,
karsilastirma, proje ve pano hazirlama, deney ve gozlem yapma, sembolleri agiklama gibi
etkinlikler verilmistir. Oysa MEB Lise Fizik Kitabinin geleneksel egitim anlayisla hazirlandigi, klasik

sorular verilip aciklandig1 gorilmastir.

Lise Fizik Dersi 12. Sinif ders kitaplarinin 4. Unitesi dil ve anlatim yoniiyle gesitli agilardan
incelenmistir. Bunlar kelimeler, ciimleler ve paragraflar, bunlarin uzunluklari, ciimle kuruluslari,
climle yapisi, konulardaki anlatim birligi, diistinceyi gelistirme yollari ve anlatim bicimleri olarak
siralanmaktadir. inceleme sonunda kelimelerin &grenci diizeyine uygun oldugu, ciimle ve
paragraflarin orta uzunlukta oldugu gérilmistiir. Unite genelinde anlatim birliginin oldugu,
metin icinde tanimlama, d&rnekleme, karsilastirma, tanik gdsterme, nesnel verilerden
yararlanma, iliski kurma gibi diistinceyi gelistirme yollarinin kullanildigi saptanmistir. Metinlerde
yer yer agiklayici, betimleyici, tartismaci ve dykiileyici anlatima basvuruldugu belirlenmistir.

Kitaplarin dil ve anlatim yoniyle lise son sinif 6grencilerine uygun oldugu anlasiimistir.
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Lise Fizik ders kitaplari gorsel olarak bilim insanlarinin resimleri, sekil, grafik, sema gibi
disipline uygun resimler ve diger gorseller yoniiyle ele alinmistir. Gérsel yéniiyle en zengin Ozel
Lise Fizik Kitabi olmaktadir. Bunu MEB Fen Lisesi Fizik Kitabi ile MEB Lise Fizik Kitabi izlemektedir.
Bir bagka ifadeyle gorsel 6zellikler yonlyle 6zel yayinevi tarafindan hazirlanan kitabin devlet

kitaplarindan daha renkli ve zengin oldugu saptanmistir.

Sonug olarak pargacik fiziginin etkili 6gretilmesi igin lise fizik ders kitaplarinin glincel
egitim yaklasimlarina dayali, 6grenci merkezli egitim anlayisiyla 6zenle hazirlanmasi, 6gretilecek
bilgilerin ve icerigin bilimsel yonden iyi secilmesi, glincel bilgilere agirlik verilmesi, arastirma,
sorgulama, deney, gozlem, simulasyon gibi etkili 6gretim yontem ve tekniklerin secilmesi, bilgi

ve iletisim teknolojilerinden yararlanilmasi 6nerilmistir.

CIKAR CATISMASI BEYANI
Yazar bu g¢alismasinda herhangi bir sekilde ¢ikar ¢catismasi olmadigini beyan eder.
ARASTIRMA VE YAYIN ETiGi BEYANI
Yazar bu calismasinda arastirma ve yayin etigine uyuldugunu beyan eder.
YAZAR SORUMLULUK BEYANI

Yazar bu galismanin her asamasini kendisinin yaptigini beyan eder.
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