The Journal of Limitless Education and Research

Mart 2023 March 2023
Cilt 8, Say 1 Volume 8, Issue 1



Sinirsiz Egitim ve Arastirma Dergisi

Mart 2023, Cilt 8, Sayi 1

The Journal of Limitless Education and Research

March 2023, Volume 8, Issue 1

Sahibi
Prof. Dr. Firdevs GUNES

Editor
Dog. Dr. Ayse Derya ISIK

Edit6ér Yardimcisi
Dog. Dr. Cagin KAMISCIOGLU

Yazim ve Dil Editorii

Dog. Dr. Bilge BAGCI AYRANCI
Dog. Dr. ibrahim Halil YURDAKAL
Dog. Dr. Serpil OZDEMIR

Yabanci Dil Editorii

Dog. Dr. Cagin KAMISCIOGLU
Dog. Dr. Giilden TUM

Dog. Dr. Tanju DEVECI

lletisim

Sinirsiz Egitim ve Arastirma Dernegi

06590 ANKARA — TURKIYE
e-posta: editor@sead.com.tr
sead@sead.com.tr

Owner
Prof. Dr. Firdevs GUNES

Editor in Chief
Assoc. Prof. Dr. Ayse Derya ISIK

Assistant Editor
Assoc. Prof. Dr. Cagin KAMISCIOGLU

Philologist
Assoc. Prof. Dr. Bilge BAGCI AYRANCI

Assoc. Prof. Dr. ibrahim Halil YURDAKAL
Assoc. Prof. Dr. Serpil OZDEMIR

Foreign Language Specialist

Assoc. Prof. Dr. Cagin KAMISCIOGLU
Assoc. Prof. Dr. Giilden TUM

Assoc. Prof. Dr. Tanju DEVECI

Contact

Limitless Education and Research Association
06590 ANKARA — TURKEY

e-mail: editor@sead.com.tr
sead@sead.com.tr

Sinirsiz Egitim ve Arastirma Dergisi (SEAD), yilda (¢ kez Journal of Limitless Education and Research(J-LERA) is an
yayimlanan uluslararasi hakemli bir dergidir. international refereed journal published three times a year.
Yazilarin sorumlulugu, yazarlarina aittir. The responsibility lies with the authors of papers.

Kapak: Dog. Dr. Ayse Derya ISIK-Dog. Dr. Baris CUKURBASI




Szt

The Journal of Limitless Education and Research, Volume 8, Issue 1

Sinirsiz Egitim ve Arastirma Dergisi, Cilt 8, Sayi 1

iNDEKSLER / INDEXED IN

n-:Lc f_i}_cl ]
&) Worldcat '}?h.-*‘_‘!i_:_ ;_;I I
7

R s

5:1;"5t IOURNALS DIRECTORY
% CiteFactor

II\S()S ‘%ﬂr

n Academic
GAll Bl

ﬁ o8 ,m
E R]I 9, e $ :“ ! H’!‘.AT!OHN,‘ ﬁlz
IMPACTFACTOR
]Qurnal eﬂ
y SeeR
_ OpenARE

R8Ao

www.ESJIndex.org Index

A

INFORMATION SERVICES Cosmos

_..llj. i OV I I IHOEE




The Journal of Limitless Education and Research, Volume 8, Issue 1

Sinirsiz Egitim ve Arastirma Dergisi, Cilt 8, Sayi 1

Computer Education
and Instructional
Technology
Bilgisayar ve Ogretim
Teknolojileri Egitimi

Educational Sciences
Egitim Bilimleri

Science
Fen Egitimi

Art Education
Giizel Sanatlar Egitimi

Lifelong Learning
Hayat Boyu Ogrenme

Teaching Mathematics
Matematik Egitimi

Pre-School Education
Okul Oncesi Egitimi

Primary Education
Sinif Egitimi

Teaching Social Studies
Sosyal Bilgiler Egitimi

Teaching Turkish
Tiirkge Ogretimi

Teaching Turkish to
Foreigners
Yabancilara Tiirkce
Ogretimi

Foreign Language
Education
Yabanci Dil Egitimi

Edit6rler Kurulu (Editorial Board)

Dog. Dr. Hasan OZGUR
Dog. Dr. Baris CUKURBASI

Dog. Dr. Ayse ELIUSUK BULBUL
Dog. Dr. Giilenaz SELCUK
Doc. Dr. Menekse ESKICi

Prof. Dr. Nurettin SAHIN
Dr. Yasemin BUYUKSAHIN

Dog. Dr. Segil KARTOPU

Prof. Dr. Firdevs GUNES
Prof. Dr. Thomas R. GILLPATRICK

Assoc. Prof. Dr. Tanju DEVECI

Prof. Dr. Erhan HACIOMEROGLU
Dog. Dr. Aysun Niiket ELCI
Dog. Dr. Burgin GOKKURT

Dog. Dr. Neslihan BAY
Dr. Burcu CABUK

Prof. Dr. Sabri SIDEKLI
Dog. Dr. Oguzhan KURU
Dog. Dr. Ozlem BAS
Dog. Dr. Stileyman Erkam SULAK
Dog. Dr. Yalgin BAY

Doc. Dr. Ciineyit AKAR

Prof. Dr. Fatma KIRMIZI
Prof. Dr. Nevin AKKAYA
Dog. Dr. Bilge BAGCI AYRANCI
Dog. Dr. Serpil OZDEMIR

Prof. Dr. Apollinaria AVRUTINA
Prof. Dr. Yuu KURIBAYASHI
Assoc. Prof. Dr. Galina MISKINIENE
Assoc. Prof. Dr. Kénul HACIYEVA
Assoc. Prof. Dr. Xhemile ABDIU
Dog. Dr. Giilden TUM
Lecturer Dr. Feride HATIBOGLU
Lecturer Semahat RESMi CRAHAY

Prof. Dr. Arif SARICOBAN
Prof. Dr. Isil ULUCAM-WEGMANN
Prof. Dr. i. Hakki MiRiCi
Prof. Dr. ilknur SAVASKAN
Assoc. Prof. Dr. Christina FREI

Dog. Dr. Bengui AKSU ATAC
Dr. Ulag KAYAPINAR

Trakya Universitesi, Tirkiye
Manisa Celal Bayar Universitesi, Tiirkiye

Necmettin Erbakan Universitesi, Tiirkiye
Manisa Celal Bayar Universitesi, Tiirkiye
Kirklareli Universitesi, Turkiye

Mugla Sitki Kogman Universitesi, Tiirkiye
Bartin Universitesi, Tirkiye

Yildirim Beyazit Universitesi, Ankara

Ankara Universitesi, Tirkiye

Portland State University, USA

Khalifa University of Science and Technology,
UAE

Temple University, Japan
Manisa Celal Bayar Universitesi, Tlirkiye
Bartin Universitesi, Tirkiye

Eskisehir Osmangazi Universitesi, Tiirkiye
Ankara Universitesi, Tirkiye

Mugla Sitki Kogman Universitesi, Tiirkiye
Kahramanmaras Siitcii imam Universitesi, Tiirkiye
Hacettepe Universitesi, Tiirkiye

Ordu Universitesi, Tirkiye

Anadolu Universitesi, Tiirkiye

Usak Universitesi, Tiirkiye

Pamukkale Universitesi, Tirkiye
Dokuz Eyliil Universitesi, Tirkiye
Adnan Menderes Universitesi, Tiirkiye
Bartin Universitesi, Turkiye

St. Petersburg State University, Russia

Okayama University, Japan

Vilnius University, Lithuania

Azerbaijan National Academy of Sciences, Azerbaijan
Tiran University, Albania

Cukurova Universitesi, Tiirkiye

University of Pennsylvania, USA

PCVO Moderne Talen Gouverneur, Belgium

Selguk Universitesi, Tiirkiye

Universitat Duisburg-Essen, Germany

Hacettepe Universitesi, Tiirkiye

Bursa Uludag Universitesi, Tirkiye

University of Pennsylvania, USA

Nevsehir Haci Bektas Universitesi, Tiirkiye
American University of the Middle East (AUM), Kuwait




The Journal of Limitless Education and Research, Volume 8, Issue 1

Sinirsiz Egitim ve Arastirma Dergisi, Cilt 8, Sayi 1

Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Yayin Danisma Kurulu (Editorial Advisory Board)

Ahmet ATAC, Manisa Celal Bayar Universitesi, Tirkiye
Ahmet GUNSEN, Trakya Universitesi, Tiirkiye

Ahmet KIRKILIC, Agri Cecen Universitesi, Tirkiye

Ali Murat GULER, Orta Dogu Teknik Universitesi, Tiirkiye
Ali YAKICI, Gazi Universitesi, Tiirkiye

Apollinaria AVRUTINA, St. Petersburg State University, Russia
Arif COBAN, Konya Selguk Universitesi, Tiirkiye

Asuman DUATEPE PAKSU, Pamukkale Universitesi, Turkiye
Demet GIRGIN, Balikesir Universitesi, Tiirkiye

Duygu UCGUN, Pamukkale Universitesi, Tiirkiye

Efe AKBULUT, Pamukkale Universitesi, Tiirkiye

Erhan Selguk HACIOMEROGLU, Temple University, Japan
Erika H. GILSON, Princeton University, USA

Erkut KONTER, Dokuz Eyliil Universitesi, Tiirkiye

Erol DURAN, Usak Universitesi, Tirkiye

Ersin KIVRAK, Afyon Kocatepe Universitesi, Tiirkiye

Esra BUKOVA GUZEL, Dokuz Eyliil Universitesi, Tiirkiye
Fatma ACIK, Gazi Universitesi, Tirkiye

Fatma KIRMIZI, Pamukkale Universitesi, Tiirkiye

. Firdevs GUNES, Ankara Universitesi, Tiirkiye

Fredricka L. STOLLER, Northern Arizona University, USA
Gizem SAYGILI, Karaman Universitesi, Tirkiye

Hakan USAKLI, Sinop Universitesi, Tiirkiye

Hiseyin ANILAN, Eskisehir Osmangazi Universitesi, Tiirkiye
Hiseyin KIRAN, Pamukkale Universitesi, Tiirkiye

ibrahim COSKUN, Trakya Universitesi, Tiirkiye

ihsan KALENDEROGLU, Gazi Universitesi, Tirkiye

ilknur SAVASKAN, Bursa Uludag Universitesi, Tiirkiye

ilze IVANOVA, University of Latvia, Latvia

ismail MIRICI, Hacettepe Universitesi, Tiirkiye




The Journal of Limitless Education and Research, Volume 8, Issue 1

Sinirsiz Egitim ve Arastirma Dergisi, Cilt 8, Sayi 1

Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr

Dr.
Dr.
Dr.

Jack C RICHARDS, University of Sydney, Avustralia

Kamil iSERI, Dokuz Eyliil Universitesi, Tiirkiye

Levent MERCIN, Kiitahya Dumlupinar Universitesi, Tiirkiye
Leyla KARAHAN, Gazi Universitesi, Tiirkiye

Liudmila LIASHCHOVA, Minsk State Linguistics University, Belarus
Mehmet Ali AKINCI, Rouen University, France

Meliha YILMAZ, Gazi Universitesi, Tiirkiye

Merih Tekin BENDER, Ege Universitesi, Tiirkiye

Mustafa Murat INCEOGLU, Ege Universitesi, Tiirkiye

Nergis BIRAY, Pamukkale Universitesi, Tiirkiye

Nesrin ISIKOGLU ERDOGAN, Pamukkale Universitesi, Tiirkiye
Nevin AKKAYA, Dokuz Eyliil Universitesi, Tiirkiye

Nezir TEMUR, Gazi Universitesi, Tiirkiye

Nil DUBAN, Afyon Kocatepe Universitesi, Tiirkiye

. Nurettin SAHIN, Mugla Sitki Kogman Universitesi, Tiirkiye

Pinar GIRMEN, Eskisehir Osmangazi Universitesi, Tirkiye
Sabri SIDEKLI, Mugla Sitki Kogman Universitesi, Tirkiye
Serap BUYURGAN, Baskent Universitesi, Tiirkiye

Serdar TUNA, Mehmet Akif Ersoy Universitesi, Tiirkiye
Serdarhan Musa TASKAYA, Mersin Universitesi

Seyfi OZGUZEL, Cukurova Universitesi, Turkiye

Songiil ALTINISIK, TODAIE Emekli Ogretim Uyesi, Turkiye
Sileyman iNAN, Pamukkale Universitesi, Tiirkiye

Safak ULUCINAR SAGIR, Amasya Universitesi, Tirkiye
Sahin KAPIKIRAN, Pamukkale Universitesi, Tirkiye

Serif Ali BOZKAPLAN, Dokuz Eyliil Universitesi, Tirkiye

. Tahir KODAL, Pamukkale Universitesi, Tiirkiye

Tazegiil DEMIR ATALAY, Kafkas Universitesi, Tiirkiye
Thomas R. GILLPATRICK, Portland State University, USA.
Todd Alan PRICE, National-Louis University, USA

. Turan PAKER, Pamukkale Universitesi, Tiirkiye




The Journal of Limitless Education and Research, Volume 8, Issue 1

Sinirsiz Egitim ve Arastirma Dergisi, Cilt 8, Sayi 1

Prof. Dr. Umut SARAG, Bartin Universitesi, Turkiye

Prof. Dr. William GRABE, Northern Arizona University, USA

Prof. Dr. Yasemin KIRKGOZ, Cukurova Universitesi, Tiirkiye

Prof. Dr. Yuu KURIBAYASHI, Okayama University, JAPAN

Prof. Dr. A. Isil ULUCAM-WEGMANN, Universitat Duisburg-Essen, Deutschland
Assoc. Prof. Dr. Sevinc QASIMOVA, Bakii State University, Azerbaijan

Assoc. Prof. Dr. Carol GRIFFITHS, University of Leeds, UK

Assoc. Prof. Dr. Christina FREI, University of Pennsylvania, USA

Assoc. Prof. Dr. Konil HACIYEVA, Azerbaijan National Academy of Sciences, Azerbaijan
Assoc. Prof. Dr. Salah TROUDI, University of Exeter, UK

Assoc. Prof. Dr. Suzan CANHASI, University of Prishtina, Kosovo

Assoc. Prof. Dr. Saziye YAMAN, American University of the Middle East (AUM), Kuwait
Assoc. Prof. Dr. Tanju DEVECI, Khalifa University of Science and Technology, UAE
Assoc. Prof. Dr. Xhemile ABDIU, Tiran University, Albania

Assoc. Prof. Dr. Galina MISKINIENE, Vilnius University, Lithuania

Assoc. Prof. Dr. Spartak KADIU, Tiran University, Albania

Dog. Dr. Abdullah SAHIN, Canakkale Onsekiz Mart Universitesi, Tiirkiye

Dog. Dr. Abdurrahman SAHIN, Pamukkale Universitesi, Tiirkiye

Dog. Dr. Ahmet BASKAN, Hitit Universitesi, Tirkiye

Dog. Dr. Anil ERTOK ATMACA, Karabiik Universitesi, Tiirkiye

Dog. Dr. Aydin ZOR, Akdeniz Universitesi, Tiirkiye

Dog. Dr. Aysun Niiket ELCi, Manisa Celal Bayar Universitesi, Turkiye

Dog. Dr. Ayse Derya ISIK, Bartin Universitesi, Tirkiye

Dog. Dr. Ayse ELIUSUK BULBUL, Selcuk Universitesi, Tiirkiye

Dog. Dr. Baris CUKURBASI, Manisa Celal Bayar Universitesi, Tiirkiye

Doc. Dr. Behice VARISOGLU, Gaziosmanpasa Universitesi, Tiirkiye

Dog. Dr. Berna Cantiirk GUNHAN, Dokuz Eyliil Universitesi, Tiirkiye

Dog. Dr. Bilge AYRANCI, Adnan Menderes Universitesi, Tiirkiye

Dog. Dr. Burcin GOKKURT OZDEMIR, Bartin Universitesi, Tiirkiye

Dog. Dr. Ciineyit AKAR, Usak Universitesi, Tiirkiye
Dog. Dr. Cagin KAMISCIOGLU, Ankara Universitesi, Tiirkiye




The Journal of Limitless Education and Research, Volume 8, Issue 1

Sinirsiz Egitim ve Arastirma Dergisi, Cilt 8, Sayi 1

Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.
Dog.

Dog.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dilek FIDAN, Kocaeli Universitesi, Tiirkiye

Esin Yagmur SAHIN, Canakkale Onsekiz Mart Universitesi, Tirkiye
Feryal BEYKAL ORHUN, Pamukkale Universitesi, Tiirkiye

Filiz METE, Hacettepe Universitesi, Tiirkiye

Fulya UNAL TOPCUOGLU, Kiitahya Dumlupinar Universitesi, Tiirkiye
Funda ORGE YASAR, Canakkale Onsekiz Mart Universitesi, Tirkiye
Gilden TUM, Cukurova Universitesi, Tiirkiye

Giilenaz SELCUK, Manisa Celal Bayar Universitesi, Tuirkiye

Giiliz AYDIN, Mugla Sitki Kogman Universitesi, Turkiye

Hasan OZGUR, Trakya Universitesi, Tirkiye

ibrahim Halil YURDAKAL, Pamukkale Universitesi, Tiirkiye
Mehmet Celal VARISOGLU, Gaziosmanpasa Universitesi, Tiirkiye
Melek SAHAN, Ege Universitesi, Tirkiye

Meltem DEMIRCi KATRANCI, Gazi Universitesi, Tiirkiye
Menekse ESKIiCI, Kirklareli Universitesi, Tiirkiye

Nazan KARAPINAR, Pamukkale Universitesi, Tirkiye

Neslihan BAY, Eskisehir Osmangazi Universitesi, Tiirkiye

Nil Didem SIMSEK, Siileyman Demirel Universitesi, Tiirkiye
Orhan KUMRAL, Pamukkale Universitesi, Tiirkiye

Ozlem BAS, Hacettepe Universitesi, Tiirkiye

Ruhan KARADAG, Adiyaman Universitesi, Tiirkiye

Salim PILAV, Ankara Yildirim Beyazit Universitesi, Tiirkiye

Sayim AKTAY, Mugla Sitki Kogman Universitesi, Turkiye

Secil KARTOPU, Ankara Yildirim Beyazit Universitesi, Tirkiye
Sevgi 0ZGUNGOR, Pamukkale Universitesi, Tiirkiye

Sibel KAYA, Kocaeli Universitesi, Tirkiye

Sileyman Erkam SULAK, Ordu Universitesi, Tiirkiye

Sahin SIMSEK, Kastamonu Universitesi, Tiirkiye

Ufuk YAGCI, Pamukkale Universitesi, Tiirkiye

Vesile ALKAN, Pamukkale Universitesi, Turkiye

Yalgin BAY, Anadolu Universitesi, Tiirkiye




The Journal of Limitless Education and Research, Volume 8, Issue 1

Sinirsiz Egitim ve Arastirma Dergisi, Cilt 8, Sayi 1

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Ogr. Uyesi Banu OZDEMIR, Kiitahya Dumlupinar Universitesi, Tiirkiye
Ogr. Uyesi Emel GUVEY AKTAY, Mugla Sitki Kogman Universitesi, Tuirkiye
Ogr. Uyesi Hasan Hiiseyin MUTLU, Ordu Universitesi, Turkiye

Ogr. Uyesi Uzeyir SUGUMLU, Ordu Universitesi, Tiirkiye

Bagdagil MUSSA, University of Jordan, Jordan

Diriye GOKCEBAG, University of Cyprus, Language Centre, Kibris

Erdost OZKAN, Pamukkale Universitesi, Turkiye

Feride HATIBOGLU, University of Pennsylvania, USA

Hanane BENALI, American University of the Middle East (AUM), Kuwait
Ulas KAYAPINAR, American University of the Middle East (AUM), Kuwait

Nader AYiSH, Khalifa University of Science and Technology, UAE




The Journal of Limitless Education and Research, Volume 8, Issue 1

Sinirsiz Egitim ve Arastirma Dergisi, Cilt 8, Sayi 1

Bu Sayinin Hakemleri (Referees of This Issue)
Prof. Dr. Fatma KIRMIZI, Pamukkale Universitesi
Prof. Dr. Firdevs GUNES, Ankara Universitesi
Prof. Dr. Nevin AKKAYA, Dokuz Eyliil Universitesi
Dog. Dr. Bilge BAGCI AYRANCI, Aydin Adnan Menderes Universitesi
Dog. Dr. Siileyman Erkam SULAK, Ordu Universitesi
Dog. Dr. Aysun Niiket ELCi, Manisa Celal Bayar Universitesi
Dog. Dr. Mustafa FIDAN, Bartin Universitesi
Doc. Dr. Asiye PARLAK RAKAP, Bartin Universitesi
Dr. Ulas ILIC, Pamukkale Universitesi
Dr. Ali GERIS, Manisa Celal Bayar Universitesi
Dr. Ogr. Uyesi Ahmet Berk USTUN, Bartin Universitesi
Dr. Can MIHCI, Trakya Universitesi

Dr. Senay Ozan LEYMUN, Trakya Universitesi




The Journal of Limitless Education and Research, Volume 8, Issue 1

Sinirsiz Egitim ve Arastirma Dergisi, Cilt 8, Sayi 1

Dear Readers,

We are delighted to present you the March 2023 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 eight 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 Sinirsiz Egitim ve Aragtirma Dergisinin Mart 2023 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
amagcla kuramsal ve uygulamali calismalari yayinlamaya, bilimsel bilgileri ulusal ve uluslararasi
dizeyde paylagsmaya oncelik verilmektedir.

Sinirsiz Egitim ve Arastirma Dergisi, yilda Ug¢ sayl olarak yayinlanmakta, gesitli ulusal ve
uluslararasi indekslerde taranmakta ve cok sayida atif almaktadir. SOBIAD 2021 yil etki faktérii 0,5
olan Dergimiz, lilkemizde 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 6diin vermeden
sekiz yildir yayin hayatini siirdirmektedir. Dergimizin hazirlanmasi ve yayinlanmasinda emegi gegen
bitlin editor, yazar, hakem ve ¢evirmenlere tesekkir 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 6nemli katkilar getirmesini diliyoruz. Saygilarimizla.

SINIRSIZ EGIiTiM VE ARASTIRMA DERNEGI
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Learning Outcomes of Particle Physics

Assoc. Prof. Dr. Cagin KAMISCIOGLU, Ankara University, gunesc@ankara.edu.tr, 0000-0003-2610-6447

Abstract: In recent years, many researches and experiments have been carried out in the field of
particle physics in our world, and important results have been achieved. The results of the research are
transferred to the field of education, the curricula and the books taught are updated. The subject of
particle physics is given in the 4th unit of the High School Physics Curriculum. In the study, particle physics
learning outcomes given in the Introduction to Atomic Physics and Radioactivity unit were examined
scientifically and educationally. With the document analysis method, one of the qualitative research
methods, the subjects and achievements given in the relevant unit were determined first. Then, the
quantitative and qualitative status, scientific and educational features and actuality of the learning
outcomes were evaluated. Then, it was compared whether the achievements were compatible with the
program objectives. At the end of the research, it was seen that the learning outcomes were aimed at
teaching knowledge, scientific skills and competencies were secondary, the suggested teaching methods
and techniques were inadequate, and the outcomes met the program objectives at a limited level. For an
effective particle physics teaching in our country, it has been suggested that the high school physics
curriculum should be updated, the learning outcomes should be compatible with the program, and the
numerical, scientific and educational aspects should be determined well. In addition, it is recommended
to focus on skills such as research, experiment, observation, classification, comparison and questioning in
the teaching process, and to benefit from information and communication technologies with current
methods and techniques.

Keywords: Particle physics, Physics curriculum, Learning outcomes.

Cited in: Kamiscioglu, C. (2023). Learning outcomes of particle physics, Pargacik fizigi 6grenme kazanimlari. The
Journal of Limitless Education and Research, Sinirsiz Egitim ve Arastirma Dergisi, 8(1), 91-116. DOI:
10.29250/sead.1243511.
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1. Introduction

The term "Physics" comes from the Greek word "physis" which means "nature". Later
on, it is seen that this word was used as "related to nature and natural events" (Avenas, 2017).
The field of physics deals with various natural phenomena and technologies. Topics such as black
holes, neutrinos, lasers, superconductors, ultra-precise atomic clocks, etc. are studied in physics.
Physics is generally explained as the scientific study of natural events (Avenas, 2017). These
studies are carried out by combining mathematics, experimental methods, and theoretical
reasoning, thus focusing on the fundamental laws that govern the behavior of matter from the
infinitely small to the infinitely large. Physics also plays a leading role in technology. Today's

physicists are preparing the topics that future engineers will work on.

The field of physics aims to understand the events, operations, and order in the
universe, make various predictions about the future, develop new concepts, theories, and
models, and apply them in practice. To achieve this goal, physics regularly examines, observes,
interprets, and explains events in nature and the universe. It examines all relationships related
to matter, motion, and energy in the universe with systematic and scientific approaches. These
studies make significant contributions to the understanding of natural events and the universe
in addition to the development of humanity. Therefore, it is difficult to explain natural events
without the science of physics. In other words, many events in our environment are explained
by the laws, theories, and rules of physics. In this process, various branches of physics are

utilized, among which particle physics holds particular importance. (Kamiscioglu, 2017; 2020).

Particle physics is the science of the smallest particles, also known as subatomic
particles, which aims to discover the fundamental building blocks of the universe. Subatomic
particles combine with each other to form everything in the universe, including Earth, stars,
planets, and other celestial bodies. However, different branches of science investigate different
dimensions of the universe. For example, astronomy, astrophysics, and cosmology study
dimensions such as the Sun, planets, and star systems. Mechanics deals with meter-level
dimensions, while chemistry, biology, solid-state physics, and nuclear physics study sub-meter
dimensions such as cells, DNA, electron clouds, and the nucleus of the atom. The inner structure
of the atom's nucleus and subatomic level studies are the subject of particle physics. Research
in particle physics has been advancing rapidly in recent years, and it is crucial to teach students

about it effectively.
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The foundation of particle physics education is laid at the high school level. This subject
is taught to students within the physics course in their final year of high school. In other words,
particle physics is taught through the learning objectives covered in the 4™ unit of the final year
of high school. As known, learning objectives are the knowledge, skills, attitudes, and values that
students need to know, do, and apply at the end of a course (Donnelly & Fitzmaurice, 2005). In
the recommendations of the European Council, learning objectives are defined as "what a
learner knows, understands and is able to do at the end of a learning process. They are defined
in terms of knowledge, skills, and competences" (Council of Europe, 2008). In short, learning
objectives are the knowledge, skills, and competencies that students should acquire at the end

of a course.

When it comes to the learning outcomes that students need to achieve, they should be
well-defined in terms of knowledge, skills, and competencies for a course or unit. Additionally,
these outcomes should be in line with the objectives and characteristics of the curriculum. Well-
defined learning outcomes can guide the educational process and improve the quality of
education (Anderson & Krathwohl, 2001). Therefore, learning outcomes should be scientifically
and educationally well-defined, aligned with program objectives, accessible to students, and
easily measurable by teachers. The Council of Europe emphasizes that when determining
learning outcomes in its 2008 and 2009 Recommendation Decisions, attention should be paid

to three dimensions: knowledge, skills, and competencies (Council of Europe, 2008; 2009).

e Knowledge: It is the collection of fundamental concepts, definitions, principles,

theories, and applications related to a course or field of study.

e Skill: It is the ability to apply knowledge, solve problems, and complete various tasks.
Skills are divided into two categories: cognitive (logical, intuitive, and creative thinking) and

applied (manual dexterity and the ability to use tools, materials, and equipment).

e Competence: It is the ability to use knowledge, personal, social, and methodological
skills in personal development, the workplace, and professional development. These are listed
as the ability to work independently and take responsibility, learning ability, communication and
social competence, and field-specific and professional competence (Council of Europe, 2008;

2009).

As we can see, learning outcomes are designed not only to impart knowledge but also
to develop skills and competencies. They aim to improve students' physical and mental abilities,
encourage independent work, responsibility, learning how to learn, effective communication,
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and enrich professional skills. In other words, it is expected that learning outcomes provided in

a course or unit should balance knowledge, skills, and competencies.

This study aims to answer the question "How are particle physics learning outcomes
presented in the high school physics curriculum prepared by the Ministry of National
Education?" Which outcomes have been identified to provide high school students with
knowledge, skills, and competencies related to particle physics? Are the learning outcomes
provided in the physics curriculum sufficient in terms of quantity and quality for students to
learn particle physics before university? Do the learning outcomes align with the objectives of
the physics curriculum? What teaching methods and techniques are recommended in the

outcome descriptions of the physics curriculum? This research was born out of such a need.

In this study conducted to determine the quantity and quality of particle physics learning

outcomes;

The following questions have been answered regarding the particle physics learning

outcomes in the high school physics curriculum;

1. What is the numerical status and characteristics of particle physics learning

outcomes?
2. What are the scientific characteristics and level of these outcomes?
3. What are the educational characteristics and teaching methods of these outcomes?
4. Are these outcomes compatible with the objectives of the physics curriculum?
2. Method

First, scientific sources, journals, and internet resources related to particle physics were
scanned in the research. Then, education studies on particle physics at high school level in our
country were examined, and the learning outcomes were determined by analyzing the Physics
course curricula applied in high schools. The learning outcomes of particle physics given in the

Physics course curriculum were examined in terms of quantity, quality, and description.

The document review method was chosen as a qualitative research method in the study.
Document review is a research method used to analyze the content of written documents in a
meticulous and systematic manner (Wach & Ward, 2013). Research data was obtained from the
Ministry of National Education's (MEB) 2018 High School Physics Course Curriculum (MEB,
2018a) and the MEB 2018 Physics Course Curriculum for Science High Schools (grades 9, 10, 11,
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12) (MEB, 2018b). The units, topics, and outcomes related to particle physics in both programs
were identified. Since all of these were included in the research, there was no need for sampling.
Due to its greater detail, information from the MEB 2018 Physics Course Curriculum for Science

High Schools (grades 9, 10, 11, 12) was used as the basis for the study.
The following procedures were carried out during the data collection phase;
e First, the outcomes in the program were listed in a Word document,
¢ Then, the outcome descriptions were arranged in a different file,

¢ In the third stage, frequency (f) and percentage (%) tables related to the data were

created.
¢ In the final stage, the findings were transferred to tables and interpreted.
3. Findings

At the end of the research, the findings were gathered under the headings of "Particle
Physics Learning Outcomes, Scientific Characteristics of the Learning Outcomes Educational
Characteristics of Learning Outcomes, and Alignment of Goals with Learning Outcomes." The
research findings were presented in tables as numbers (f) and percentages (%) and were
interpreted accordingly. The presentation of the findings followed the sequence of the research

questions.
3.1. Particle Physics Learning Outcomes

The MEB 2018 Physics Education Curriculum for Science High Schools was prepared
based on a unit-based approach. Starting from this perspective, the topics, and outcomes to be
taught were listed in units. Particle physics was taught in the 12 grade unit "Introduction to
Atomic Physics and Radioactivity" in the curriculum. Table 1 below shows the 12th-grade unit,

number of outcomes, class hours, and ratios.

Table 1
Learning outcomes for 12" grade physics course
Unit Name Number of Duration/Class Ratio
Outcomes Hours (%)
Introduction tq Ator'nl'c Physics and 13 2 15.4
Radioactivity
Other Units 70 122 84.6
Total 83 144 100.0

As seen in Table 1, the 12™ Grade Physics Program includes 13 learning outcomes for

the unit "Introduction to Atomic Physics and Radioactivity". 22 hours have been allocated for
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the teaching of these outcomes. In other words, 15.4% of the total class time in the final year is
dedicated to particle physics. The remaining 122 hours are divided among five units. Among
these, the unit "Circular Motion" has been given the most time with 34 hours. This is followed

by the units "Wave Mechanics" and "Modern Physics" with 26 hours each.

The learning outcomes for particle physics in the program have been grouped under
three headings. That is, 4 of the outcomes are related to the Historical Development of the
Concept of Atom, 5 to the Big Bang and the Formation of the Universe, and 4 to Radioactivity. A
balance has been maintained in the distribution of learning outcomes across these topics.
Descriptions have been provided on how the topics will be taught under each outcome.
Therefore, a total of 33 explanatory items have been given under the 13 learning outcomes in

the program.

Upon examining the learning outcomes in general, it is observed that they are presented
in a sequence from simple to complex. Under the topic of Historical Development of the Concept
of Atom, the concept of the atom is explained, its ways of excitation, properties, and importance
are discussed. Under the heading of Big Bang and the Universe, the formation and future of the
universe are explained along with various theories. Additionally, the outcomes related to the
formation, properties, interaction forces between subatomic particles, and the formation of
matter are listed, including the work done at Conseil Européen pour la Recherche Nucléaire
(CERN) and the Hubble Law. Under the Radioactivity topic, the outcomes related to the
properties of stable and unstable atoms, changes in the atom as a result of radioactive decay,
nuclear fission and fusion events, and the effects of radiation on living organisms are listed. In
addition, the work carried out by researchers such as W. Conrad Rontgen and Marie Curie on

the topic of radioactivity is also included (Kamiscioglu, 2019; 2022).

The numerical status and characteristics of the learning outcomes given in the Physics
Course Curriculum indicate that high school students do not have sufficient academic
background in particle physics before they come to university. It is observed that the number of
learning outcomes and course hours in the program need to be increased for the rapidly
developing field of particle physics in recent years, in terms of providing students with a stronger

academic foundation in this area before they reach university.
3.2. Scientific Characteristics of the Learning Outcomes

The particle physics learning outcomes, and explanatory statements provided in the

12th grade physics curriculum for the unit "Introduction to Atomic Physics and Radioactivity"
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were analyzed in terms of their scientific characteristics. This analysis focused on which scientific
knowledge, skills, and competencies were intended to be imparted to students. The research

findings are presented in Table 2.

Table 2
Scientific characteristics of the learning outcomes
Learning Outcome Historical The Big Bang and Total
g Development of the  the Formation of  Radyoactivity
Statements . Number %
Concept of Atom the Universe
...explains. 4 4 3 11 84.6
...drayvs ) 1 ) 1 77
conclusions.
...compares. - - 1 1 7.7
Total 4 5 4 13 100.0

As can be clearly seen in Table 2, the learning outcomes in the Introduction to Atomic
Physics and Radioactivity units are expressed using the phrase "explains" in 11 out of 13
outcomes. Only 1 outcome uses the phrase "draws conclusions" and 1 outcome uses the phrase
"compares". It is evident that there is no mention of expressions such as "research, inquiry,
investigation, evaluation, generating new scientific knowledge, problem solving, obtaining
experimental data, creating functional projects, developing original designs and inventions" in
order to provide scientific skills and competencies to the students. Therefore, it can be
understood that 84.6% of the learning outcomes in particle physics are at the level of
knowledge, while the remaining 15.4% are at the level of skills. Thus, it has been determined
that providing students with knowledge in particle physics is emphasized while providing
scientific skills and competencies is given less importance. However, learning outcomes should

be balanced in terms of providing students with knowledge, skills, and competencies.

The same situation can be observed in the explanatory statements under the similar
learning outcomes. 33 explanatory statements given in bullet points in the unit of Introduction
to Atomic Physics and Radioactivity have also been examined scientifically. The characteristics

and content of these statements are shown in Table 3 below.
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Table 3
Characteristics of description items
Historical Big Bang and the Total
Description Items  Development of the Formation of the Radyoactivity
. Number %
Concept of Atom Universe
Dgtermlnlng the 4 9 6 19 576
topics to be taught
Alerting about the
topics that will not 3 1 2 6 18.2
be covered
Proposing m'ethods 4 5 5 3 4.9
and techniques
Total 11 12 10 33 100.0

As seen in Table 3, 19 (57.6%) of the explanation items given under the learning
outcomes of particle physics determine the limits of the subject to be taught, 6 (18.2%) of them
warn about topics that will not be covered, and 8 (24.2%) are related to method and technique
recommendations. In other words, the limits of the subject to be taught are determined in 75.8%
of the explanation items given. Only 8 (eight) explanation items provide teaching methods and
techniques. The explanation items are always repeated in the same format. In the explanation
items, knowledge transfer is emphasized, and skills and competencies are rarely mentioned.
Thus, it has been determined that the majority of the learning outcomes are at the knowledge

level and involve teaching knowledge.
3.3. Educational Characteristics of Learning Outcomes

In the research, the Physics Curriculum of the final year has been analyzed in terms of
educational features, including 13 learning outcomes and 33 explanatory statements given in
the unit of Introduction to Atomic Physics and Radioactivity. In this examination, how to teach
the learning outcomes and the recommended methods and techniques to be used in practice

have been discussed. The findings obtained are presented in Table 4.

Table 4
Educational characteristics of learning outcomes
Recommended Historical Big Bang and the Total
methods and Development of the Formation of the Radyoactivity
. . Number %
techniques Concept of Atom Universe
Lecturing 4 9 6 19 70.2
Research 1 1 2 4 14.8
Experiment 2 - - 2 7.5
Discussion 1 1 - 2 7.5
Total 8 11 8 27 100.0

As can be seen in the data presented in Table 4, four of the items related to teaching

the learning outcomes suggest research, two suggest experiment analysis, and two suggest
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discussion. In other words, a total of 8 (eight) learning outcomes have been provided to students
with "research, experiment, and discussion" in mind. In 70.2% of the remaining items,
information transfer is expected to be achieved through lecturing. This is considered insufficient
in terms of equipping students with skills and competencies. However, to educate future
students with quality, methods and techniques such as brain-based learning, project-based
learning, story-based learning, six thinking hats, brainstorming, project making, problem solving,
concept mapping, fishbone diagram, simulation, case study, modeling, demonstration, role-
playing, thinking workshop, scientific discussion, and talking circle should also be utilized. In
order to teach particle physics effectively, emphasis should be given to methods that use

technology in addition to traditional methods.
3.4. Alignment of Goals with Learning Outcomes

The Physics Education Program of the Ministry of Education (MEB) has been criticized
for the insufficient quantity and quality of the particle physics outcomes taught in the
Introduction to Atomic Physics and Radioactivity unit, the emphasis on knowledge transfer, and
the lack of expressions to improve students' cognitive skills. This has raised the question of how
well the outcomes serve the program's objectives. As a result, the MEB 2018 Physics Education
Program for Science High Schools was examined. The program's general objectives are specified

in the introduction section.

Physics is an important branch of science that contributes to understanding the events,
processes, and order of nature in the universe. Advances in physics have made significant
contributions to human development, understanding of the universe, and the spread of
technology. The Physics Curriculum has been prepared with this understanding in mind, aiming
for students to gain various knowledge, skills, and competencies. The objectives provided in the

curriculum are listed below.
1. To understand the importance of physics in understanding events in the universe,
2. To understand the nature of scientific inquiry,
3. To gain awareness of the nature of science,

4. To use scientific process skills to produce scientific knowledge, solve problems, and

share scientific knowledge,

5. To obtain data through experiments, make inferences from the data, interpret the

data, and reach generalizations,
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6. To relate the principles, concepts, and methods of physics to everyday events and

situations,
7. To recognize the impact of physics on social life, economy, and technology,

8. To make decisions related to the applications of physics based on scientific evidence

with ethical and social considerations,

9. To use research, inquiry, investigation, and critical thinking skills in all areas of life in

the information age,

10. To make inferences about socio-scientific issues related to the use of different energy

sources,
11. To produce functional projects, comprehensive and original designs, and inventions,
12. To have knowledge about scientists who contribute to the development of physics,

13. Tointerpret the ideas and works of the prominent thinkers and scientists who shaped

the course of science in our civilization history" (MEB, 2018b).

As seen, the knowledge, skills, and competencies that students need to gain in the
program are listed in detail. Only 3 of these goals are aimed at teaching knowledge. The
remaining 10 goal items aim to provide skills and competencies. Therefore, the program aims
for students to "understand scientific inquiry, produce scientific knowledge using scientific
process skills, solve problems, obtain experimental data, relate physics to daily events, and
recognize their technological, economic, and social impacts." Additionally, it is desired that
"students develop research, inquiry, examination, and critical thinking skills, produce functional
projects, original designs, and inventions" (MEB, 2018a; MEB, 2018b). All of these are aimed at

providing skills and competencies.

As compared to the objectives given in the program, it can be seen that the particle
physics learning outcomes are only partially overlapping with the objectives. In other words,
84.6% of the learning outcomes are only relevant to three of the program objectives. The
program does not provide learning outcomes that aim to use scientific process skills to produce
new scientific knowledge, solve problems, obtain experimental data through experimentation,
relate physics to daily life situations, develop students' inquiry, investigation, critical thinking
skills, produce functional projects, original designs, and inventions. This shows that particle
physics learning outcomes will only contribute to the objectives of the 2018 High School Physics

Curriculum to a limited extent.
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4. Results, Discussion, and Recommendations

The study examined the particle physics learning outcomes given in the Ministry of
National Education's 2018 High School Physics Curriculum in terms of quantity and quality. For
this purpose, firstly, the topics and outcomes related to particle physics in the high school
physics curriculum were identified. Then, the scientific and educational characteristics and
relevance of particle physics learning outcomes were evaluated. The compatibility of the high
school physics program's objectives with effective particle physics teaching was compared, and

the methods and techniques to be applied were reviewed.

Particle physics learning outcomes were provided in the Introduction to Atomic Physics
and Radioactivity unit in the last grade of the Physics Curriculum. One of the total 18 units in the
program was allocated to particle physics, and 13 outcomes were given with a total of 22 hours
of class time in the final grade. Particle physics topics and outcomes were categorized under
three headings: Historical Development of the Atom Concept, Big Bang and the Formation of
the Universe, and Radioactivity. It was determined that the number of outcomes and class time
for particle physics in the curriculum were not sufficient. Thus, it emerged that it would be
difficult for high school students to build a foundation on particle physics before entering

university.

Similar results were also expressed in the study conducted by Yigit (2004). In Yigit's
(2004) research, it was determined that physics teachers believed that the physics education in
high schools was not sufficient for universities, which are higher education institutions. Also,
almost half of the students in this study expressed that topics related to "Atomic theory" and
particle physics were not covered in the classroom by the teachers (Yigit, 2004). The findings

obtained from the research show parallelism with Yigit's (2004) study.

The learning outcomes have been examined in terms of their scientific and educational
aspects, and it has been observed that 84.6% of them are at the level of knowledge, and in 70.2%
of them, knowledge instruction stands out. Expressions containing skills and competencies such
as "research, inquiry, investigation, evaluation, scientific knowledge production, problem-
solving, conducting experiments, obtaining experimental data, making functional projects,
creating original designs and inventions" are not included in the outcomes. It is clear that
necessary skills and competencies cannot be imparted to students through outcomes that are
focused on knowledge instruction. A similar situation is observed in outcome descriptions and

teaching methods. However, well-prepared outcomes directly contribute to the quality of
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education and teaching. In short, it has been determined that most of the learning outcomes

are at the level of knowledge and are inadequate in terms of scientific and educational aspects.

The alignment of the learning outcomes with the program objectives was also examined
in the study. For this purpose, the objectives of the 2018 Physics Course Teaching Program of
the Ministry of Education were examined and compared with the particle physics learning
outcomes. It was found that the alignment of the outcomes with the objectives was limited, and
the program objectives were only of a nature and structure that would meet knowledge-level
requirements. The program objectives did not provide learning outcomes that targeted skills
and competencies such as using scientific process skills to generate scientific knowledge,
problem-solving, conducting experiments, obtaining experimental data, relating physics to
everyday life, developing students' inquiry, investigation, critical thinking skills, creating
functional projects, original designs, and inventions. It was determined that the particle physics
learning outcomes were not sufficiently compatible with the target and quality of the Physics

Teaching Program, and that they would contribute to the program objectives to a limited extent.

A similar study was conducted by Turk and Karadag (2022). In this study, the 12th-grade
physics textbook for science high schools was examined in terms of scientific content. The
scientific explanations, measurement-evaluation activities, and visual expressions of the topics
covered in the 12th-grade physics textbook for science high schools were compared to national
and international sources in the literature. At the end of the research, 8 different expressions
that were scientifically incorrect or incomplete were identified in the Introduction to Atomic
Physics and Radioactivity unit. It was also noted that the textbooks were not compatible with
the program and that the erroneous expressions would lead to misconceptions in students (Turk
& Karadag, 2022). The research findings are parallel to the study conducted by Turk and Karadag
(2022).

As a result, it is recommended that the High School Physics Curriculum be updated,
particle physics learning outcomes be well-prepared in terms of numerical, scientific, and
educational aspects, be aligned with program objectives, and learning outcomes be balanced in
terms of knowledge, skills, and competencies. Effective teaching methods and techniques such
as experimentation, research, observation, questioning, simulation should be selected, and
information and communication technologies should be used to a high degree in the learning

process.
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1. Giris

Fizik terimi, "doga" anlamina gelen Yunanca “physis” kelimesinden gelmektedir. Bu
kelimenin daha sonralari "dogayla ilgili ve doga olaylar" olarak kullanildigi gorilmektedir
(Avenas, 2017). Fizik bilimi de gesitli doga olaylari ve teknolojilerle ilgilenmektedir. Karadelikler,
notrinolar, lazerler, stiper iletkenler, ultra hassas atomik saatler vb. fizikte lizerinde durulan
konulardir. Genel olarak fizik bilimi, dogal olaylarin bilimsel calismasi olarak agiklanmaktadir
(Avenas, 2017). Bu calismalar matematik, deneysel yontemler ve teorik akil ylritme
birlestirilerek yapiimaktadir. Boylece sonsuz kiglkten sonsuz biliyige kadar maddenin
davranisini yoneten temel yasalara odaklaniimaktadir. Fizik ayni zamanda teknolojinin 6n
saflarinda yer almaktadir. Gelecegin muihendislerinin ¢alisacagl konulari bugilnin fizikgiler

hazirlamaktadir.

Fizik bilimi, evrendeki olaylari, isleyisi ve diizeni anlama, gelecege yonelik cesitli
¢ikarimlarda bulunma, yeni kavramlar, teoriler ve modeller gelistirme, bunlari uygulamaya
aktarmayl amaclamaktadir. Bu amacla evren ve dogadaki olaylari diizenli olarak inceleme,
gozlemleme, anlamlandirma ve agiklamaya calismaktadir. Evrendeki madde, hareket ve eneriji
ile ilgili tim iliskileri, sistemli ve bilimsel kurallara uygun yaklasimlarla incelemektedir. Bu
calismalarla dogadaki olaylarin ve evrenin anlasilmasina, giderek insanhgin gelisimine 6nemli
katkilar saglamaktadir. Bu nedenle fizik bilimi olmadan dogadaki olaylari agiklamak gig
olmaktadir. Baska bir deyisle yasadigimiz ¢evredeki bircok olay, fizik biliminin kanun, teori ve
kurallariyla agiklanmaktadir. Bu siregte fizik biliminin cesitli dallarindan yararlaniimaktadir.

Bunlar icinde parcacik fizigi ayri bir 6nem tasimaktadir (Kamiscioglu, 2017; 2020).

Evrenin temel yapi taslarini bulmayi amaclayan calismalari iceren pargacik fizigi en kiguk
parca ya da tanecigin bilimi olmaktadir. Bunlara atom alti parcaciklar da denilmektedir. Atom
alti parcaciklar kendi aralarinda birleserek diinya, yildizlar, baska gezegenler, yani tim evreni
olusturmaktadir. Ancak evrendeki her boyutu farkli bilim dallari incelemektedir. Ornegin giines,
gezegenler, yildiz sistemleri gibi boyutlari astronomi, astrofizik ve kozmoloji incelemektedir.
Metre seviyesindekileri mekanik ele almaktadir. Metrenin alt boyutlarini yani hiicre, DNA,
elektron bulutu, atomun cekirdegini kimya, biyoloji, katihal fizigi ve nikleer fizik alani
incelemektedir. Atom cekirdeginin icyapisi ve atomalti seviyesindeki ¢alismalar ise pargacik
fiziginin konusu olmaktadir. Parcacik fizigi alanindaki calismalar son yillarda hizla ilerlemekte ve

ogrencilere iyi 6gretilmesi lizerinde 6nemle durulmaktadir.
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Parcacik fizigi egitiminin temeli lise diizeyinde atilmaktadir. Bu konu 6grencilere lise son
sinif fizik dersi icinde verilmektedir. Bir baska ifadeyle parcacik fizigi lise son sinif 4. {initede
verilen kazanimlarla 6gretilmektedir. Bilindigi gibi 68renme kazanimlari, bir dersin sonunda
ogrencilerin bilmesi, yapmasi ve uygulamasi gereken bilgi, beceri, tutum ve degerler olmaktadir
(Donnelly & Fitzmaurice, 2005). Avrupa Konseyi tavsiye kararlarinda ise 6grenme kazanimlari
‘Ogrencinin bir 6§renme siirecinin sonunda bildigi, anladi§i ve yapabildikleridir. Bilgi, beceri ve
yetkinlikler olarak tanimlanirlar.” ifadesiyle agiklanmaktadir (Council of Europe, 2008). Kisaca

bir dersin sonunda 6grencilerin kazanmasi gereken bilgi, beceri ve yetkinlikler olmaktadir.

Ogrencilerin kazanmasi gereken &zellikler agisindan bir ders ya da initenin 6grenme
kazanimlari bilgi, beceri ve yetkinlik olarak iyi belirlenmelidir. Ayrica ders programinin amag ve
nitelikleriyle uyumlu olmalidir. iyi belirlenmis 6grenme kazanimlari egitim égretim siirecine yén
vermekte ve egitimin kalitesini artirmaktadir (Anderson & Krathwohl, 2001). Bu nedenle
ogrenme kazanimlar bilimsel ve egitsel yonden iyi belirlenmeli, program amaclarina uygun,
ogrenciler tarafindan ulasilabilir ve 6gretmen tarafindan kolay 6l¢iilebilir. Avrupa Konseyi 2008
ve 2009 Tavsiye Kararlarinda 6grenme kazanimlarini belirlerken (¢ boyuta dikkat edilmesi
gerektigini vurgulamaktadir. Bunlar bilgi, beceri ve yetkinlik olarak siralanmaktadir (Council of

Europe, 2008; 2009).

e Bilgi: Bir ders veya ¢alisma alaniyla ilgili temel kavramlar, tanimlar, ilkeler, teoriler ve

uygulamalar bitinGdr.

e Beceri: Bilgiyi uygulayabilme, problemleri c¢6zebilme ve cesitli gorevleri
tamamlayabilme yetenegidir. Beceriler, bilissel (mantiksal, sezgisel ve yaratici diisiince) ve
uygulamali (el becerisi ve yontem, materyal, arag gereg kullanabilme) olmak tizere iki grupta ele

alinir.

¢ Yetkinlik: Bilgiyi, kisisel, sosyal ve ydontem becerilerini gelistirmede, is ve ¢calisma ortami
ile mesleki gelisim silirecinde kullanabilme yetenegidir. Bunlar bagimsiz calisabilme ve
sorumluluk alabilme yetkinligi, 6grenme yetkinligi, iletisim ve sosyal yetkinlik, alana 6zgli ve

mesleki yetkinlik gibi siralanir (Council of Europe, 2008; 2009).

Goruldigu gibi 6grenme kazanimlari sadece bilgiyi degil, beceri ve yetkinlikleri de
kazandiracak nitelikte belirlenmektedir. Ogrencilerin fiziksel ve zihinsel becerilerini gelistirme,
bagimsiz calisma, sorumluluk alma, 6grenmeyi 6grenme, etkili iletisim kurma, mesleki becerileri
zenginlestirme gibi amaclari da tasimaktadir. Bir baska ifadeyle bir derste veya Unitede verilen

o0grenme kazanimlari bilgi, beceri ve yetkinlik kazandirmada dengede olmasi beklenmektedir.
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Bu arastirmada “Milli Egitim Bakanhgi tarafindan hazirlanan lise fizik dersi 6gretim
programinda parcacik fizigi kazanimlari nasil verilmektedir?” sorusuna cevap aranmistir. Fizik
dersi 6gretim programinda lise 6grencilerine parcacik fizigi ile ilgili bilgi, beceri ve yetkinlik
kazandirmak igin hangi kazanimlar siralanmistir? Fizik dersi 6gretim programinda verilen
0grenme kazanimlari nicelik ve nitelik olarak 6grencilerin Universite dncesi pargacik fizigini
dgrenmeleri icin yeterli midir? Ogrenme kazanimlari Fizik dersi 6gretim programinin amaglariyla
uyumlu mudur? Fizik dersi 6gretim programinin kazanim agiklamalarindahangi 6gretim yontem

ve teknikleri 6nerilmektedir? Bu arastirma boyle bir ihtiyactan dogmustur.

Parcacik fizigi 6grenme kazanimlarinin nicelik ve nitelik durumu saptamak icin yapilan

bu arastirmada;
Lise Fizik Dersi Ogretim Programindaki parcacik fizigi 6grenme kazanimlarinin;
1. Sayisal durumu ve ozellikleri nedir?
2. Bilimsel 6zellikleri ve diizeyi nedir?
3. Egitsel ozellikleri ve 6gretim yontemleri nedir?
4. Kazanimlar Fizik dersi 6gretim programinin amaclariyla uyumlu mudur?
sorularina cevap aranmistir.
2. Yontem

Arastirmada Once pargacik fizigi konusunda ulasilabilen bilimsel kaynaklar, dergiler ve
internet kaynaklari taranmistir. Ardindan tlkemizde lise dlizeyinde parcacik fizigi konusunda
ylratilen egitim calismalarini ve 6grenme kazanimlarini belirlemek igin liselerde uygulanan Fizik
dersi 6gretim programlari ele alinmistir. Fizik dersi 6gretim programinda verilen pargacik fizigi

06grenme kazanimlari nicelik, nitelik ve agiklama yonuyle incelenmistir.

Arastirmada nitel arastirma yontemlerinden dokiiman incelemesi yontemi secilmistir.
Dokiiman incelemesi, yazili dokiimanlarin igerigini titiz ve sistematik bir sekilde analiz etmek i¢in
kullanilan bir arastirma yontemidir (Wach & Ward, 2013). Arastirma verileri MEB 2018 yili
Ortadgretim Fizik Dersi Ogretim Programi (MEB, 2018a) ile MEB 2018 yili Fen Lisesi Fizik Dersi
(9, 10, 11 ve 12. siniflar) Ogretim Programindan (MEB, 2018b) alinmistir. Her iki programda
parcacik fizigiile ilgili verilen tnite, konu ve kazanimlar belirlenmistir. Bunlarin hepsi arastirmaya

dahil edildiginden 6rneklem alinmasina ihtiya¢ duyulmamistir. Daha ayrintili olmasi nedeniyle
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MEB 2018 yili Fen Lisesi Fizik Dersi (9, 10, 11 ve 12. Siniflar) Ogretim Programindaki bilgiler temel

alinmistir.
Verilerin toplanmasi asamasinda asagidaki islemler yapilmigstir;
e Once programdaki kazanimlar Word programinda listelenmis,
¢ ardindan farkh bir dosyada kazanim agiklamalari siralanmis,
e {iclincli asamada verilerle ilgili frekans (f) ve ylizde (%) tablolari olusturulmustur.
¢ son asamada ise bulgular tablolara aktarilarak yorumlanmistir.
3. Bulgular

Arastirma sonunda elde edilen bulgular “Parcacik Fizi§i Odrenme Kazanimlari,
Kazanimlarin Bilimsel Ozellikleri, Eitsel Ozellikleri ve Kazanimlarin Amaglarla Uyumu” basliklari
altinda toplanmigtir. Arastirma bulgulari tablolara sayi (f) ve ylizde (%) halinde verilerek

yorumlanmistir. Bulgularin verilmesinde arastirma soru sirasi izlenmistir.
3.1. Pargacik Fizigi Ogrenme Kazanimlari

MEB 2018 Fen Lisesi Fizik Dersi Ogretim Programi (inite odakl yaklasima dayali olarak

hazirlanmigtir. Bu anlayistan hareketle 6gretilecek konular ve kazanimlar (niteler halinde
siralanmustir. Pargacik fizigi, Programin 12. sinif “Atom Fizigine Giris ve Radyoaktivite” tinitesinde

verilmistir. Asagida Tablo'l de 12. sinif Unite, kazanim sayisi, ders saat siiresi ve oranlari

verilmistir.
Tablo 1
Lise fizik dersi 12. sinif 6Grenme kazanimlar
Unite Adi Kazanim Sayisi Siire/Ders Saati Oran (%)
Atom Fizigine Giris ve Radyoaktivite 13 22 15,4
Diger Uniteler 70 122 84,6
Toplam 83 144 100,0

”

Tablo 1'de gorildigi gibi 12. Sinif Fizik Programi “Atom Fizigine Giris ve Radyoaktivite
Unitesinde 13 kazanim yer almaktadir. Bu kazanimlarin 6gretilmesi icin 22 saat slire verilmistir.
Bir baska ifadeyle son siniftaki toplam ders siiresinin % 15,4 ‘U parc¢acik fizigine ayrilmistir. Geriye
kalan 122 saatlik siireyi 5 (inite paylasmistir. Bunlar icinde en fazla siire 34 saat ile “Cembersel
Hareket” Unitesine verilmistir. Bunu, 26 saat ile “Dalga Mekanigi” ve “ Modern Fizik” Uniteleri

izlemistir.
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Programda parcacik fizigi 6grenme kazanimlari ti¢ konu bashgi altinda toplanmistir. Yani
kazanimlarin 4’(i Atom Kavraminin Tarihsel Gelisimi, 5'i Blylk Patlama ve Evrenin Olusumu, 4’0
ise Radyoaktivite bashgl altinda verilmistir. Kazanim sayilarinin konulara dagiliminda denge
gozetilmistir. Kazanimlarin altinda konularin nasil 6gretilecegine iliskin agiklamalar yapilmistir.

Boylece Programda 13 kazanim altinda 33 agiklama maddesi verilmistir.

Kazanimlar genel olarak incelendiginde basitten karmasiga dogru bir sira icinde verildigi
goralmastir. Atom Kavraminin Tarihsel Gelisimi konusunda atom kavrami ile agiklanmasi,
uyarilma vyollari, 6zellikleri ve dnemi ele alinmistir. Blylk Patlama ve Evren basligl altinda
evrenin olusmasi, gelecegi ve cesitli teoriler verilmistir. Ayrica Hubble Yasasi ile Conseil Européen
pour la Recherche Nucléaire (CERN)'de yapilan calismalar, atom alti pargaciklarinin olusumu,
Ozellikleri, aralarindaki etkilesim kuvveti ve maddenin olusmasina yodnelik kazanimlar
siralanmistir. Radyoaktivite konusunda, kararli ve kararsiz durumdaki atomlarin 6zellikleri,
radyoaktif bozunma sonucu atomdaki degisim, niikleer fisyon ve flizyon olaylari ile canlilar
Uzerinde radyasyonun etkilerine iliskin kazanimlar siralanmistir. Bunlara ek olarak radyoaktivite
konusunda W. Conrad Rontgen ve Marie Curie gibi arastirmacilar tarafindan yapilan calismalar

verilmistir (Kamiscioglu, 2019; 2022).

Fizik Dersi Ogretim Programinda verilen dgrenme kazanimlarinin sayisal durumu ve
ozellikleri, lise 6grencilerinin Universiteye gelmeden 6nce parcacik fizigi konusunda akademik alt
yap! edinmeleri acisindan yetersiz oldugu gortlmustir. Son yillarda hizla gelisen pargacik fizigi

alaniicin Programda kazanim sayisi ve ders siiresinin artirilmasi gerekmektedir.
3.2. Kazanimlarin Bilimsel Ozellikleri

Lise 12. Sinif Fizik Ogretim Programi Atom Fizigine Giris ve Radyoaktivite Unitesinde
verilen pargacik fizigi kazanimlar ile agiklama maddeleri bilimsel yonden incelenmistir. Bu
incelemede 6grencilere hangi bilimsel bilgi, beceri ve yetkinliklerin kazandiriimak istendigi ele

alinmistir. Arastirma bulgulari Tablo 2'de verilmistir.

Tablo 2
Kazanimlarin bilimsel 6zellikleri
!(azanlm Atom Kavraminin Biiyiik Patlama ve Radyoaktivite Toplam
Ifadeleri Tarihsel Gelisimi Evrenin Olusumu Sayi %
..aciklar. 4 4 3 11 84,6
...¢tkarim yapar. - 1 - 1 7,7
...karsilastirir. - - 1 1 7,7
Toplam 4 5 4 13 100,0

109 Sinirsiz Egitim ve Arastirma Dergisi, 8 (1), 91 - 116



(\%zzz7 Parcacik Fizigi Ogrenme Kazammlar

Cagin KAMISCIOGLU

Tablo 2'de acikca géruldugi gibi Atom Fizigine Giris ve Radyoaktivite Uinitesinde verilen
11 kazanimda “...aciklar.” ifadesi kullanilmistir. Sadece 1 kazanim “gikarim yapar.”, 1 kazanim da
"karsilastirir.” ifadesi kullanilmistir. Goraldugi gibi 6grenme kazanimlarinda bilimsel beceri ve
yetkinlik kazandirma amacl “arastirma, sorgulama, inceleme, dedgerlendirme, yeni bilimsel bilgi
tretme, problem ¢6zme, deneysel veri elde etme, islevsel projeler yapma, 6zgiin tasarimlar ve
buluslar lretme” gibi ifadelere hi¢ yer verilmemistir. Buradan pargacik fizigi 6grenme
kazanimlarinin %84,6'sinin bilgi diizeyinde, geriye kalan %15,4’(inlin ise beceri diizeyinde oldugu
anlasiimistir. Boylece parcgacik fizigi konusunda 6grencilere bilgi vermenin 6ne ¢iktigi, bilimsel
beceri ve yetkinlik kazandirmanin ikinci planda kaldig belirlenmistir. Oysa 6grenme kazanimlari

ogrencilere bilgi, beceri ve yetkinlik kazandirma acisindan dengeli olmahdir.

Benzer durum kazanimlarin altindaki agiklama maddelerinde de goriilmektedir. Atom
Fizigine Giris ve Radyoaktivite Unitesinde maddeler halinde verilen 33 agiklama maddesi de
bilimsel yénden incelenmistir. Bu agiklamalarin 6zellik ve igerikleri asagidaki Tablo 3'de

gosterilmistir.

Tablo 3
Aciklama maddelerinin bilimsel 6zellikleri
ayii Toplam
Agiklama Maddeleri AtoTn Kavrar'n!m? BUYUk. Patlama ve Radyoaktivite P
Tarihsel Gelisimi Evrenin Olusumu Sayi %
Ogretllec.ek konulari 4 9 6 19 576
belirleme
Verilmeyecek 3 1 5 6 18,2
konulari uyarma
Yont(?:‘.m ve teknik 4 5 ) 3 24,2
Onerme
Toplam 11 12 10 33 100,0

Tablo 3'te goruldigu gibi parcacik fizigi 6grenme kazanimlari altinda verilen agiklama
maddelerinin 19'u (%57,6) 6gretilecek konunun sinirlarini belirleme, 6'si (%18,2) verilmeyecek
konular hakkinda uyari yapma, 8'i (% 24,2) ise yontem ve teknik 6nerileri ile ilgilidir. Bir baska
ifadeyle agiklama maddelerinin 27’ sinde, yani %75,8'inde 6grencilere 6gretilecek konunun
sinirlari belirlenmistir. Sadece 8 (sekiz) agiklama maddesinde Ogretim yontem ve teknikleri
verilmistir. Aciklama maddeleri hep ayni bicimde tekrar edilmistir. Aciklama maddelerinde de
bilgi aktarimi 6ne ¢cikmis, beceri ve yetkinlikler ¢cok az yer verilmistir. Boylece kazanimlarin

¢ogunun bilgi diizeyinde oldugu ve bilgi 6gretimini icerdigi belirlenmistir.
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3.3. Kazanimlarin Egitsel Ozellikleri

Arastirmada Fizik Dersi Ogretim Programi son sinif Atom Fizigine Giris ve Radyoaktivite
Unitesinde verilen 13 kazanim ve 33 agiklama maddesi egitsel yonden de incelenmistir. Bu

incelemede kazanimlarin nasil 6gretilecegi, uygulamada hangi yontem ve tekniklerin

kullanilmasinin 6nerildigi ele alinmistir. Ulasilan bulgular Tablo 4'de verilmistir.

Tablo 4
Kazanimlarin egitsel ézellikleri
Onerilen yontem Atom Kavraminin Biiyiik Patlama ve . Toplam
. . .. K Radyoaktivite
ve teknikler Tarihsel Gelisimi Evrenin Olusumu Sayi %
Anlatim 4 9 6 19 70,2
Arastirma 1 1 2 4 14,8
Deney 2 - 2 7,5
Tartisma 1 1 - 2 7,5
Toplam 8 11 8 27 100,0

Tablo 4'teki verilerde de gorulecegi Gizere kazanimlarin 6gretimine iliskin 4 maddede
arastirma verilmesi, 2'sinde deney incelemesi, 2'sinde ise tartisma yapilmasi 6nerilmistir. Yani

toplam 8 (sekiz) kazanim aciklamasinda 6grencilere “arastirma, deney inceleme ve tartisma”
verilmistir. Geriye kalan maddelerin %70,2" sinde anlatim yontemiyle bilgi aktarimi istenmistir.
Bu durum ogrencilere beceri ve yetkinlik kazandirma agisindan yetersiz bulunmustur. Oysa
gelecegin 6grencilerini nitelikli yetistirmek icin beyin temelli 6grenme, proje temelli 6grenme,
oyki temelli 6grenme, alti sapkali diisinme, beyin firtinasi, proje yapma, problem ¢dzme,
kavram haritasi, balik kilgigi, similasyon, 6rnek olay, modelleme, gosteri, rol oynama, disilince
atolyesi, bilimsel tartisma, konusma halkasi gibi yontem ve tekniklerden de yararlaniimalidir.
Parcacik fizigini iyi 6gretmek icin geleneksel yéntemlerin yaninda teknolojinin kullanildigi

yontemlere de agirlik verilmelidir.
3.4. Kazanimlarin Amaglarla Uyumu

MEB Fizik Dersi Ogretim Programi Atom Fizigine Giris ve Radyoaktivite {initesinde verilen
parcacik fizigi kazanimlarinin nicelik ve nitelik yoniyle yeterli olmamasi, bilgi aktarimina agirlik
verilmesi, 6grencilerin bilissel slire¢ becerilerini gelistirmeye yonelik ifadelerin bulunmamasi,
“Kazanimlarin program amaclarina ne diizeyde hizmet ettigi?” sorusunu giindeme getirmistir.
Bu amacla MEB 2018 Fen Lisesi Fizik Dersi Ogretim Programinin amaglari incelenmistir.

Programin giris bélimiinde genel amaclar soyle belirtilmistir.
Fizik, evrendeki olaylar, doganin isleyisi ve diizenin anlasilmasina katki saglayan 6nemli

bir bilim dalidir. Fizikteki ilerlemeler insanligin gelisimine, evrenin anlasilmasina, teknolojinin
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yayilmasina 6nemli katkilar saglamaktadir. Bu anlayisla hazirlanan Fizik Dersi Ogretim Programi
ile 6grencilerin cesitli bilgi, beceri ve yetkinlikler kazanmasi amaglanmistir. Programda verilen

amaclar asagida siralanmistir.
1. Fizik biliminin evrendeki olaylarin anlasiimasindaki 6nemini kavramalari,
2. Bilimsel sorgulamanin dogasini anlamalari,
3. Bilimin dogasi lizerine farkindalik kazanmalari,

4. Bilimsel siire¢ becerilerini kullanarak bilimsel bilgi liretmeleri, problem ¢ézmeleri ve

bilimsel bilgiyi paylasmalari,

5. Deney yaparak veri elde etmeleri, bu verileri kullanarak c¢ikarim yapmalari,

yorumlamalari ve genellemelere ulasmalari,

6. Fizik biliminin ilke, prensip ve yéntemlerini giinliik hayattaki olay ve/veya durumlarla

iliskilendirmeleri,
7. Fizik biliminin, toplumsal hayata, ekonomiye ve teknolojiye etkisini fark etmeleri,

8. Etik ve sosyal etkilerini dlisiinerek fizigin uygulamalari ile ilgili bilimsel dayanaklar

olan kararlar vermeleri,

9. Bilgi ¢aginin bir geredi olan arastirma, sorgulama, inceleme, elestirel diisiinme

becerilerini, hayatin her alaninda kullanabilmeleri,

10. Farkli enerji kaynaklarinin kullanimina yénelik sosyobilimsel olaylarla ilgili ¢itkarimda

bulunmalari,
11. islevsel projeler, kapsamli ve 6zgiin tasarimlar, buluslar iiretebilmeleri,
12. Fizigin gelisimine katkida bulunan bilim insanlari hakkinda bilgi sahibi olmalari,

13. Medeniyet tarihimizde 6ne ¢ikan diisiiniir ve bilim insanlarinin bilime yén veren fikir

ve calismalarini yorumlamalari, amaglanmaktadir” (MEB,2018b).

Gorildigu gibi programda 6grencilerin kazanmasi gereken bilgi, beceri ve yetkinlikler
ayrintili olarak siralanmistir. Bu amaclardan sadece 3’0 bilgi 6gretimine yoneliktir. Geriye kalan
10 amag¢ maddesi beceri ve yetkinlik kazandirmayi icermektedir. Yani Programda 6grencilerin
"bilimsel sorgulamayi anlamalari, bilimsel siire¢ becerilerini kullanarak bilimsel bilgi tiretmeleri,
problem ¢ézmeleri, deneysel veri elde etmeleri, fizik bilimini giinliik olaylarla iliskilendirmeleri,

teknolojik, ekonomik ve toplumsal etkilerini fark etmeleri” amacglanmaktadir. Ayrica “6grencilerin
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arastirma, sorgulama, inceleme, elestirel diisiinme becerilerini gelistirmeleri, islevsel projeler,
6zgiin tasarimlar ve buluslar tretmeleri” istenmektedir (MEB,2018a; MEB,2018b). Bunlarin

hepsi beceri ve yetkinlik kazandirmaya yoneliktir.

Programda verilen bu amacglarla pargacik fizigi 6grenme kazanimlari karsilagtirildiginda,
kazanimlarin amaglarla sinirli diizeyde ortlistigu goriilmektedir. Bir baska ifadeyle kazanimlarin
%84,6'sI Program amaclarinin sadece 3’lnu karsilayacak nitelik ve yapidadir. Programda verilen
bilimsel sirec¢ becerilerini kullanarak yeni bilimsel bilgiler tGretme, problem ¢6zme, deney
yaparak deneysel veriler elde etme, fizik bilimini glinlik yasam durumlariyla iliskilendirme,
ogrencilerin sorgulama, inceleme, elestirel disinme becerilerini gelistirme, islevsel projeler,
0zglin tasarimlar ve buluslar Gretme gibi amacglara yonelik kazanimlar verilmemistir. Bu durum
parcacik fizigi 6grenme kazanimlarinin 2018 Lise Fizik Dersi Ogretim Programinin amaglarina

sinirli dizeyde katki saglayacagini ortaya koymustur.
4. Sonug, Tartisma ve Oneriler

Arastirmada Milli Egitim Bakanligi 2018 Lise Fizik Dersi Ogretim Programinda verilen
parcacik fizigi 6grenme kazanimlari nicelik ve nitelik yoniyle incelenmistir. Bu amagla ilk olarak
lise fizik dersi 6gretim programinda pargacik fizigi ile ilgili konular ve kazanimlar saptanmistir.
Sonrasinda pargacik fizigi 6grenme kazanimlarinin bilimsel ve egitsel 6zellikleri ile glincelligi
degerlendirilmistir. Etkili bir parcacik fizigi 6gretimi igin lise fizik programinin amaglariyla uyumu

karsilastirilimis, uygulanacak yontemlerle teknikler gbzden gecirilmistir.

Parcacik fizigi 6grenme kazanimlari, Fizik Dersi Ogretim Programi son siniftaki Atom
Fizigine Giris ve Radyoaktivite lnitesinde verilmistir. Programdaki toplam 18 Uniteden biri
parcacik fizigine ayrilmis, son sinifta 22 saat ders siresi ile 13 kazanim verilmistir. Parcacik fizigi
konu ve kazanimlan (¢ baslk altinda toplanmis, Atom Kavraminin Tarihsel Gelisimi, Bliylk
Patlama ve Evrenin Olusumu, Radyoaktivite olarak siralanmistir. Ogretim programinda pargacik
fizigi alani icin kazanim sayisi ve ders siresinin yeterli olmadigi belirlenmistir. Boylece lise
ogrencilerinin Universiteye girmeden dnce pargacik fizigi hakkinda alt yapi olusturmalarinin zor

olacagi ortaya ¢ikmistir.

Benzer sonug Yigit (2004) tarafindan yapilan calismada da dile getirilmistir. Yigit'in
(2004) arastirmasinda fizik 6gretmenlerinin liselerdeki fizik egitiminin bir tst 6grenim kurumu
olan Universiteler icin yeterli olmadigini distndikleri belirlenmistir. Yine bu arastirmada

ogrencilerin yarisina yakini “Atom teorisi” ve parcacik fizigi ile ilgili bolimlerin 6gretmenlerce
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sinifta islenmedigini ifade etmislerdir (Yigit, 2004). Arastirmadan elde edilen bulgular Yigit'in

(2004) calismasi ile paralellik gostermektedir.

Arastirmada 6grenme kazanimlari bilimsel ve egitsel yonden incelenmis, %84,6'sinin
bilgi diizeyinde oldugu, %70,2’ sinde ise bilgi 6gretiminin 6ne ¢iktig goriilmistir. Kazanimlarda
“arastirma, sorgulama, inceleme, degerlendirme, bilimsel bilgi iiretme, problem ¢6zme, deney
yapma, deneysel veri elde etme, islevsel projeler yapma, 6zgiin tasarimlar ve buluslar iiretme”
gibi beceri ve yetkinlik iceren ifadelere yer verilmemistir. Bilgi 68retimine yonelik kazanimlarla
ogrencilere gerekli beceri ve yetkinliklerin kazandirilamayacagi agiktir. Benzer durum kazanim
actklamalari ve 6gretim yontemlerinde de goriilmektedir. Oysa iyi hazirlanmis kazanimlar egitim
ve O0gretimin niteligine dogrudan katki saglamaktadir. Kisaca 6grenme kazanimlarinin ¢cogunun

bilgi diizeyinde oldugu, bilimsel ve egitsel yonden yetersiz kaldig belirlenmistir.

Arastirmada kazanimlarin program amaclariyla uyumu da incelenmistir. Bu amacla MEB
2018 Fen Lisesi Fizik Dersi Ogretim Programinin amaclari incelenmis ve parcacik fizigi 6grenme
kazanimlari ile karsilastirilmistir. Kazanimlarin amaclarla uyumunun sinirh oldugu, Program
amaclarini sadece bilgi diizeyinde karsilayacak nitelik ve yapida oldugu anlasiimistir. Program
amaglarinda siralanan bilimsel sire¢ becerilerini kullanarak bilimsel bilgi Gretme, problem
¢6zme, deney yapma, deneysel veri elde etme, fizik bilimini ginlik yasamla iliskilendirme,
ogrencilerin sorgulama, inceleme, elestirel diisinme becerilerini gelistirme, islevsel projeler,
Ozgin tasarimlar ve buluslar Gretme gibi beceri ve yetkinliklere yonelik kazanimlar verilmemistir.
Parcacik fizigi 6grenme kazanimlarinin Fizik Ogretim Programi hedef ve nitelikleriyle yeterince

uyumlu olmadigl, Programin amaglarina sinirli diizeyde katki saglayacagi belirlenmistir.

Benzer bir arastirma Tiirk ve Karadag (2022) tarafindan yapilmistir. Bu ¢alismada fen
lisesi 12. sinif fizik ders kitabi bilimsel icerik bakimindan incelenmistir. Calismada 12. sinif fen
lisesi fizik ders kitabinda yer alan konularin bilimsel agiklamalari, 6lgme-degerlendirme
etkinlikleri ve gorsel ifadeleri ulusal ve uluslararasi alan vyazindaki kaynaklara gore
karsilastirilmistir. Arastirma sonunda Atom Fizigine Giris ve Radyoaktivite Unitesinde bilimsel
yonden hatali veya eksik 8 farkli ifade tespit edilmistir. Ayrica ders kitaplari ile programin uyumlu
olmadigi, hatal ifadelerin 6grencilerde kavram yanilgisina neden olacagi belirtilmistir (Tlrk &
Karadag, 2022). Arastirma bulgulan Tirk ve Karadag’'in (2022) bu calismasi ile paralellik

gostermektedir.

Sonug olarak, Lise Fizik Dersi Ogretim Programinin giincellenmesi, parcacik fizigi

o0grenme kazanimlarinin sayisal, bilimsel ve egitsel yonden iyi hazirlanmasi, Program amaglariyla
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uyumlu olmasi, kazanimlarin bilgi, beceri ve yetkinlik yonlyle dengeli belirlenmesi, deney,
arastirma, gozlem, sorgulama, similasyon gibi etkili 6gretim yontem ve tekniklerin segilmesi,

o0grenme siirecinde bilgi ve iletisim teknolojilerinden Ust diizeyde yararlanilmasi 6nerilmektedir.

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

Yazar bu g¢alismanin her asamasini kendisinin yaptigini beyan eder.
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