T.C.
KIRSEHIR AHi EVRAN UNIVERSITESI
MUFREDAT VE DERS ICERIKLERI FORMU

DONEMLERE GORE MUFREDAT VE AKTS CIZELGESI

Akademik Birim Fen Bilimleri Enstitiisii
Boliim / Anabilim Dah Matematik ve Fen Bilimleri Egitimi Anabilim Dah
Bilim Dali / Program Fen Bilgisi Egitimi Uzaktan Egitim Tezsiz Yiiksek Lisans Program
Miifredatin Uygulamaya Baslayacag Egitim-Ogretim Yih | 2020-2021
I. YARIYIL
ZORUNLU/

DERS KODU SECMELI DERS ADI T | U | K AKTS
105911101 Zorunlu Fen Egitiminde Nicel Aragtirma Ydntemleri 3 0 3 6
1059SEC-1 Se¢meli Se¢meli-1 3 0 3 6
1059SEC-1 Se¢cmeli Se¢cmeli-1 3 0 3 6
1059SEC-1 Se¢meli Se¢meli-1 3 0 3 6
1059SEC-1 Se¢cmeli Se¢cmeli-1 3 0 3 6

TOPLAM 15| 0 | 15 30

Secmeli-1
105911201 Se¢meli Sosyobilimsel Konularin Ogretimi 3 0 3 6
105911202 Se¢meli Fen Egitiminde Test Gelistirme 3 0 3 6
105911203 Se¢meli Fen Egitiminde Tamamlayic1 Olgme Araglari 3 0 3 6
105911204 Se¢meli Fen Egitiminde Ogretim Stratejileri 3 0 3 6
105911205 Se¢meli Fen Egitiminde Kimya 3 0 3 6
105911207 Se¢meli Fen Egitiminde Bilimin Dogas1 ve Bilim Tarihi 3 0 3 6
105911208 Se¢meli Fen Egitiminde Argiimantasyon 3 0 3 6
Il. YARIYIL
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ZORUNLU/

DERS KODU SECMELI DERS ADI T | U | K AKTS
105912101 Zorunlu Fen Egitiminde Nitel Arastirma Yontemleri ve Veri Analizi 3 0 3 6
1059SEC-2 Se¢cmeli Se¢cmeli-2 3 0 3 6
1059SEC-2 Se¢meli Se¢cmeli-2 3 0 3 6
1059SEC-2 Se¢cmeli Se¢cmeli-2 3 0 3 6
1059SEC-2 Se¢meli Se¢cmeli-2 3 0 3 6

TOPLAM | 15 | 0 | 15 30
105912201 Se¢meli Biitiinlesik STEM Egitimi 3 0 3 6
105912202 Se¢meli Fen Egitiminde Nicel Veri Analizi 3 0 3 6
105912203 Se¢meli Fen Miifredatlarinda Yeni Anlayislar 3 0 3 6
105912204 Se¢meli Fen Egitiminde Proje Hazirlama 3 0 3 6
105912205 Se¢meli Fen Egitiminde Kavram Yanilgilar 3 0 3 6
105912206 Se¢meli Fen Ogretmenlerinin Mesleki Geligimleri 3 0 3 6
106112207 Se¢meli Fen Egitiminde Ozel Ogretim Yontemleri 3 0 3 6
106112208 Se¢meli Fen Egitiminde Ileri Pedagoji 3 0 3 6

1. YARIYIL
ZORUNLU/

DERS KODU SECMELI DERS ADI T | U | K AKTS

105921101 Zorunlu Ddonem Projesi 0 1 0 30
TOPLAM 30
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1. Yariyil 2. 3. Genel Toplam /
Yariyill | Yanyil Oran (%)
Zorunlu Derslerin Sayisi 1 1 1 11,1
Zorunlu Derslerin Kredi Toplami 3 3 - 11,1
Zorunlu Derslerin AKTS (ECTS) Toplami1 6 6 30 42
Zorunlu Dersler Kredi Yiikiiniin Toplam Kredi Yiikiine Orani 0,111 0,111 - 11,1
Zorunlu Dersler AKTS Yiikiiniin Toplam AKTS Yiikiine Orani 0,111 0,111 - 11,1
Sec¢meli Derslerin Sayis1 (Almakla yiikiimlii olunan) 8 8 - 16
Se¢cmeli Derslerin Kredi Toplami 24 24 - 48
Sec¢meli Derslerin AKTS (ECTS) Toplam1 48 48 - 96
Se¢cmeli Dersler Kredi Yiikiiniin Toplam Kredi Yiikiine Oran 0,889 0,889 - 88,9
Se¢meli Dersler AKTS Yiikiiniin Toplam AKTS Yiikiine Orani 0,889 0,889 - 88,9
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DONEMLERE GORE DERS iICERIKLERI

Akademik Birim

Fen Bilimleri Enstitiisii

Boliim/Anabilim Dal

Matematik ve Fen Bilimleri Egitimi Anabilim Dah

Bilim Daly/Program

Fen Bilgisi Egitimi Bilim Dah Uzaktan Egitim Tezsiz Yiiksek Lisans

Miifredatin Uygulamaya Baslayacagi Egitim-Ogretim Yih

2020-2021

. YARIYIL

DERS
KODU

DERS ADI

T

K

AKTS

ZORUNLU/

SECMELI DERS ICERIGI

Fen Egitiminde

105911101 | Nicel Arastirma

Y Ontemleri

Bu ders kapsaminda Ogrenciler bir arastirmanin amacini, arastirma
problemini ve hipotezleri ortaya koyarak nicel yontemlere dayanan bir
arasgtirma onerisi veya bir ¢aligmay1 tasarlama i¢in gerekli adimlari ortaya
koyabileceklerdir. Nicel aragtirmalar genel olarak (i) temel, (ii)
uygulamali ve (iii) laboratuvar ve saha arastirmalar1 olarak
siniflandirilabilir. Temel arastirmalar bir alanla ilgili kuram olusturmak
ya da var olan kurami giiclendirmek, ona katkida bulunmak, kuram1 test
etmek lizere yapilan arastirma tiirtidiir. Uygulamali aragtirmalar giincel
sorunlart ¢dzmek iizere yetkililer, sorumlular ve bilim insanlarinca
Zorunlu yapilan arastirmalar olarak ele alinabilir. Laboratuvar aragtirmalari, yapay
bir ortamda deneysel olarak yapilir. Bu tiir aragtirmalarda deney ve
kontrol gruplar1 istenmedik degiskenler acisindan denklestirilmesi
gerekmektedir. Saha aragtirmalarinda ise yapay bir ortam yoktur. Dogada,
toplumsal yasamda olup bitenleri gozlemleyerek kayit altina almak ve
sonra bunlar1 irdelemek amaciyla bu yontem kullanilir. Bu ii¢ tiir
siiflamanin disinda nicel arastirmalar (i) tarihi, (ii) betimsel, (iii)
iligkisel, (iv) nedensel karsilastirma ve (v) deneysel arastirmalar olarak
siniflandirilabilir. Ogrenciler nicel arastrma ydntemleri ile birlikte
ornekleme tekniklerini (seckisiz ve seckisiz olmayan 6rnekleme), dlgme
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Quantitative
Research Methods in
Science Education

araclarinin hazirlanmasi (gegerlik ve gilivenirliklerinin saglanmasi) ve veri
toplama siiregleri, verilerin analizi ve bulgularin raporlastirilmasi
stireclerinde bilgi ve deneyim sahibi olurlar.

Compulsory

In this course, students will be able to reveal the necessary steps for
designing a research proposal or a study based on quantitative methods
by identifying the purpose of the research, research problem, and
hypotheses. Quantitative research can generally be classified as (i) basic,
(i) applied, and (iii) laboratory and field research. Basic research is a type
of research conducted to form a theory in the field or to strengthen,
contribute, and test the existing theories. Applied research is conducted
by authorities and scientists to solve current problems. Laboratory
research is done experimentally in an artificial environment. In such
studies, the experimental and control groups should be balanced in terms
of unwanted variables. In field-research, there is no artificial environment.
This method is used to observe and record what is happening in nature
and social life and to examine them later. Apart from these three types of
classifications, quantitative research can be classified as (i) historical, (ii)
descriptive, (iii) relational, (iv) causal comparison, and (v) experimental
research. Students gain knowledge and experience in quantitative
research methods as well as sampling techniques (random and non-
random sampling), preparation of measurement tools (ensuring their
validity and reliability) and data collection processes, data analysis, and
reporting of findings.

105911201

Sosyobilimsel
Konularin Ogretimi

Se¢meli

Bu dersin temel amaci, 6gretmenlerin sosyobilimsel konularin ne oldugu,
fen bilimleri egitiminde nasil kullanildig1 ve fen bilimleri egitiminde
kullanilmasinin neden 6nemli oldugu konusunda bilgi ve becerilerini
gelistirmektir. Bu kapsamda, dncelikle sosyobilimsel konularn ne oldugu
ve 0gretiminin nasil yapilacagina dair teorik bir birikim olusturulacak ve
sonrasinda 0gretmenlerle birlikte farkli fen bilimleri konu/iiniteleri i¢in
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Socioscientific
issues teaching

sosyobilimsel konularla 6gretimi esas alan ders planlar1 hazirlanacaktir.
Boylelikle, 6gretmenlerin bu konular1 kendi sinif i¢i uygulamalarinda
kullanmalar1 saglanacaktir. Bu dersin acilmasi, Tiirkiye’de bir siiredir fen
bilimleri 6gretim programlarinda olduk¢a Onemli bir yere sahip olan
sosyobilimsel konularin 6gretimi ile ilgili nitelikli uygulamalarin yer
almasinin Oniinii acacaktir.

Elective

The main goal of this course is to develop teacher knowledge and skills
on the nature of socioscientific issues, how socioscientific issues are used
in science education and why integrating socioscientific issues into
science education is important. For this purpose, first, the theoretical
background related to the nature and teaching of socioscientific issues will
be presented in the course. Then, teachers will be encouraged and
supported to prepare lesson plans that aims to teach certain science topics
within the context of socioscientific issues. In this way, teachers will be
equipped with necessary knowledge and skills to use socioscientific
issues in their future classrooms. This course will let teachers to integrate
socioscientific issues effectively in their science instruction.

Fen Egitiminde Test

105911202 Gelistirme

3 6 Se¢cmeli

Bu dersin amaci lisansiistii 6grencilerin fen egitiminde kullanmak {izere
cesitli testler gelistirime yeterligi kazanmalarini saglamak olup, ders
stirecinde; Olgme araclan ¢esitleri, 6lgme araglarinin  gegerlik,
giivenirlik, kullanighik 6zellikleri, test tiirleri, testin amaci ve kapsamini
belirleme, madde tiirleri, madde yazim asamalari, redaksiyon, deneme
formu hazirlama, pilot uygulamalar, nihai test olusturma, uygulama
sirasinda, oncesi ve sonrasinda olusacak tesadiifi hatalar i¢in alinmasi
gereken onlemler, dereceli puanlama anahtar1 hazirlama ve giivenirligi,
miilakat ve goézlem envanterlerinin hazirlanmasi, puanlayici giivenirligi
hesaplama, test ve madde puanlarinin analizi, madde ayirt edicilik diizeyi,
madde giicliik indeksi, test sonuglarinin yorumlanmasi, degerlendirme ve
notlandirma siiregleri, fen bilimleri 5., 6., 7. ve 8. Sinif diizeyleri i¢in test
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Test Development
Techniques in
Science Education

hazirlama ¢aligmalari, hazirlanmis test ve maddelerin incelenerek
raporlastirilmasi planlanmaktadir.

Elective

The aim of this course is to enable graduate students to gain competence
in developing various tests in science education. The content of the course
will be; types of measurement tools, validity, reliability and usefulness
features of the measurement tools, test types, determining of the purpose
and the scope of the test, item types, stages of item writing, proofreading,
preparation of trial form, pilot studies, creating final test, precautions to
be taken for the random errors might occur before, during and after the
implementation, preparation and reliability of rubric, preparation of
interview and observation forms, calculating of the interscorer reliability,
analysis of test and item scores, item discrimination level, item difficulty
index, interpretation of test results, evaluation and grading processes,
preparation of the tests for 5th, 6th, 7th and 8th grade levels, examining
and reporting of the prepared tests.

Fen Egitiminde
Tamamlayic1 Olgme | 3
105911203 | Araglari

3 6 Se¢meli

Bu dersin amaci 6grencilerin alternatif 6lcme ve degerlendirme araglarina
iliskin farkindalik diizeylerini artirmak ve s6z konusu araglara iliskin
hazirlama ve uygulama yeterligi kazandirmak olup ders siirecinde;

Portfolyo, tanilayici dallanmis agag, yapilandirilmis grid, kelime
iliskilendirme, proje, performans degerlendirme, gézlem teknigi, kavram
haritasi, goriisme teknigi, 6z degerlendirme, akran degerlendirme, grup
degerlendirme rubrikleri hazirlama, otantik degerlendirme ve multi voting
senaryosu ve secenek gelistirme, PUKO, zihin haritasi, bilgi haritas, kart
diizenleme, iliski semalari, anlam ¢oziimleme tablosu, kavram karikatiirt,
simsek karlari, kavram ¢arki, diisiinme deneyleri dizayn etme, bilgi istek
ogrenme karti, metafor ve analoji olusturma kartlari, fen deneyleri igin
¢izim ve poster hazirlama, v diyagrami, 6gretici miilakatlar, spontan
materyal ile fen, bilimsel hikaye, dykii haritalari, TGA deneyleri dizayn
etme, agiklama, yazili goriis, kar topu, Kavram bulmacalari, iki ve {i¢
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Developing
Alternative
Measurement Tools
in Science Education

asamali test ¢esitleri ve  Yeni nesil fen sorularmin incelenmesi
planlanmaktadir.

Elective

The aim of this course is to increase students' awareness of alternative
measurement tools and to be gained the competence to prepare and utilize
these tools. The content of the course will be; portfolio, diagnostic
branched tree technique, structured grid, word association, project,
performance evaluation, observation, concept map, interview, self-
evaluation, peer evaluation, group evaluation rubrics, authentic evaluation
and multi voting scenario and option development, PDCA (Plan-Do-
Check-Act) cycle, mind map, knowledge map, card sorting, relational
diagrams, semantic feature analysis, concept cartoons, lightning cards,
concept wheel, thinking experiments, information request learning cards,
metaphor and analogy creation cards, drawing and poster preparation for
science experiments, Vee-diagrams, didactic interviews, science with
spontaneous materials, scientific story, story maps, designing POE
(Prediction, Observation, Explanation) experiments, explanation, written
opinion, snowball, Concept puzzles, two and three-stage test types, and
examining of new generation science questions.

105911204

Fen Egitiminde
Ogretim Stratejileri

Secmeli

Haftalik Konu
1. Bulus Yoluyla Ogretim
2. Bulus Yoluyla Ogretim
3. Sunus yoluyla 6gretim
4. Sunus yoluyla 6gretim
5. Isbirligine dayali gretim
6. Isbirligine dayali gretim
7. Isbirligine dayali dgretim
8. Akran 6gretimi - Ara siav
9. Akran gretimi
10. Probleme dayal1 6grenme
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11. Probleme dayali 6grenme
12. Proje tabanli 6grenme
13. Bireysel 6grenme
14. Bireysel 6grenme
Final Sinavi

Week Topics

1. Teaching through invention

2. Teaching through invention

3. Teaching by presentation

4. Teaching by presentation
5. Teaching based on cooperation
6. Teaching based on cooperation
7. Teaching based on cooperation
8. Peer instruction - Midterm exam
9. Peer instruction

10. Problem-Based Learning

11. Problem-Based Learning

12. Project-Based Learning

13. Individual learning

14. Individual learning
Final exam

Teaching Strategies

in Science Education Elective

Maddenin yapist ve smiflandirilmasi, Kimyasal reaksiyon nedir?

Fen Egitiminde Yasamimizdaki onemli kimyasal reaksiyonlar, Kimyasal reaksiyonlarda

Kim ag Se¢meli enerji, Cozeltiler ve Ozellikleri, Asitler & Bazlar ve giinliik yasantimizda
y 3 0 3 6 kullanim alanlari, Gazlar, Kimyasal Kinetik ve Denge Elektrokimya,

105911205

Metaller ve Ametaller

Structure and classification of matter., What is a chemical reaction?
Elective Important chemical reactions in our life, Energy in chemical reactions,
Solutions and Their Properties, Acids & Bases and their uses in our daily

Chemistry in
Science Education
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life, Gases, Chemical Kinetics and Equilibrium Electrochemistry, Metals
and Nonmetals.
Bilimin tanimi1: amagclari, 6zellikleri, gelisimi ve gegirdigi evreler, Bilim
. Tarihi: bilim felsefesi, felsefi akimlar ve bilimin gelisimine etkisi,
Fen Egitiminde _ . .. e -

., - . buluslarin tarihi. Epistemoloji, ontoloji: bilimsel kavramlarin dogasi,
Bilimin Dogas1 ve Secmeli o N o . At

- LS bilgiye nasil ulasildigi, bilimsel bilgi ve oOzellikleri. Varlik kavramai.
Bilim Tarihi o .. o - e .

Bilimsel yontem: bilimsel diisiince, bilimsel sorgulama. Bilim ve toplum:
bilim sosyolojisi ve antropolojisi, bilim etigi
105911207 3 3 6 Definition of science: aims, characteristics, development and phases,
: History of Science: philosophy of science, philosophical trends and its
Nature of Science ? . . . .
i effect on the development of science, history of inventions. Epistemology,
and History of . ) S . .

: ) . Elective ontology: nature of scientific concepts, how to reach information,
Science in Science e . . .
Education smgntlfl_c knowledge_anql its properties.. The_ concept of existence.

Scientific method: scientific thinking, scientific inquiry. Science and
society: sociology and anthropology of science, ethics of science
Bu dersin amaci, 6grencilerin arglimantasyon siirecini kullanarak orijinal
Fen Egitiminde . argiimanlar tiretmelerini ve bilimsel bilgi tiretmek i¢in bu arglimani analiz
.. Secmeli . R

Argiimantasyon edebilmelerini saglamaktir.

105911208 .. 3 3 6 The aim of this course is to enable students to generate original arguments
Argumentation in . - i

. . : using the argumentation process and to analyze this argument to generate

Science Education Elective C 9
scientific knowledge.
Il. YARIYIL
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DERS ADI T

K | AKTS

ZORUNLU/
SECMELI

DERS ICERIGi

Fen Egitiminde Nitel

Arastirma 3

Yontemleri ve Veri
Analizi

105912101

Zorunlu

Bu ders kapsaminda 6grenciler nitel bir arastirmay1 kurgulayabilir; bir
oOl¢iide nitel aragtirmanin amactyla ilgili olarak okuyuculari
bilgilendirebilir, nitel arastirmanin temel agsamalarin1 bilir, belirli nitel
arastirma desenlerini ele alabilir ve arastirmacinin ¢alismadaki roliinii
calismaya yansitabilir. Ayrica ¢alisma grubunu belirlemeyi, veri
kaynaklarinin gesitliligini stirekli genisletmeyi (gézlem, goriisme ve
dokiiman incelemesi), verilerin kaydedilmesi i¢in belirli protokolleri
kullanmay1, bilgiyi ¢coklu analiz yontemleri ile analiz etmeyi (betimsel
ve igerik analizi) ve yorumlamay1 ve toplanan verilerin inanilirligini,
aktarilabilirligini, tutarligini ve onaylanabilirligini (gecerligini ve
giivenirligini) saglamay1 dgrenirler. Ogrenciler nitel arastirma
desenlerinden (i) etnografik arastirma (ethnographic research), (ii) tarihi
arastirma (historical research), (ii1) eylem arastirmasi (action research),
(iv) olgubilim arastirmasi (phenomenology research), (v) kuram
olusturma arastirmasi (grounded theory) ve (vi) durum aragtirmalarinin
(case studies) dogasini bilir ve ¢alismalarinda kullanabilirler. Nitel
arastirmalar diinyay1 dogal haliyle, ona miidahale etmeden incelemeyi
amaglar. Bu nedenle 6grencilerin nitel arastirmalarin dogas1 geregi 12
temel 6zelligini tanimlayabilmesi (bknz. Patton, 2002), nitel arastirma
yaklasimlarini benzerlik ve farkliliklar1 a¢isindan karsilagtirabilmesi,
nitel aragtirma yaklasimlarinin felsefi temellerini (6rn. postyapisalcilik,
postmodernizm) agiklayabilmeleri 6nemlidir.

Qualitative Research
Methods in Science

Education and Data

Analysis

Compulsory

In this course, students can construct qualitative research; can inform
readers about the purpose of qualitative research to some extent, know
the basic stages of qualitative research, discuss specific qualitative
research patterns and reflect the role of the researcher in the study. In
addition, they learn to determine the working group, expand the
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diversity of data sources (observation, interview, and document review),
use specific protocols for recording data, analyze and interpret
information with multiple analysis methods (descriptive and content
analysis), and ensure the credibility, transferability, consistency, and
verifiability of the collected data (validity and reliability). Students can
know the nature of and use qualitative research patterns such as (i)
ethnographic research, (ii) historical research, (iii) action research, (iv)
phenomenology research, (v) theory-building research (grounded
theory) and (vi) case studies. Qualitative research aims to examine the
world in its natural state, without interfering with it. For this reason, it is
important for students to be able to define the 12 basic characteristics of
qualitative research (see Patton, 2002), to compare qualitative research
approaches in terms of similarities and differences, and to explain the
philosophical foundations of qualitative research approaches (eg
poststructuralism, postmodernism).

Bu yiiksek lisans dersinin temel amaci, son yillarda diinyada pek ¢ok
iilkenin 6gretim programlarina temel olusturmaya baglayan biitiinlesik
STEM (Science, Technology, Engineering, Mathematics) egitimi
konusunda Ogretmenlerin bilgi ve becerilerinin gelistirilmesidir. Bu

]é?itzﬁiieslk STEM Se¢meli kapsamda, STEM egitiminin ne oldugu ve neleri amagladigi, biitiinlesik
£ egitim modellerinin neler oldugu ve STEM egitiminde nasil kullanildig:
3 0 3 6 ve son olarak biitiinlesik STEM egitimine yonelik uygulama ornekleri

105912201 iizerine detayli incelemeler ve arastirmalar yapilip tartismalar ve

uygulamalar gergeklestirilecektir.

The main goal of this graduate course is to develop teachers’ knowledge
and skills on integrated STEM (science, technology, engineering,
Elective mathematics) education, which has been appealing interest in countries’
teaching programs. For this purpose, in this course, teachers will be
fostered to gain knowledge about the theoretical background and nature

Integrated STEM
Education
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of STEM education, the goals of STEM education. Moreover, teachers
will be provided with different opportunities to design and practice
integrated STEM teaching and will experience how integrated STEM
education practices can be enacted in science classrooms.

105912202

Fen Egitiminde
Nicel Veri Analizi

Quantitative Data
Analysis in Science
Education

Sec¢meli

Bu derste, lisansiistii 6grencilerin nicel verileri toplama, analiz etme
degerlendirme ve yorumlama yeterligi kazanmalar1 amaglanmaktadir, Bu
amag¢ dogrultusunda; Temel istatistik kavramlar, Nicel verilerin analize
hazirlanmasi, SPSS Dosyas1 olusturma, Secilmis SPSS komutlar ile
islem gerceklestirme, Islem adimlari, verilerin etiketlenmesi, veri girisi,
Hangi veri setinde hangi analizlerin yapilacagina karar verme, Betimsel
analizler, Hipotez testleri, Merkezi Egilim ve degiskenlik ol¢iileri, Basit
ve Kismi Korelasyon, Iliskisiz 6lciimlerde Ortalama puanlarin
Karsilastirilmasi: t-Testi, Normal dagilim, Tek faktorli ANOVA, ki
faktorli ANOVA, Basit ve Kismi regresyon, Parametrik olmayan testler:
Khi Kare Testi, Man Whitney U testi- Kruskal Wallis H testi- Wilcoxon
Isaretli Siralar testi, Testlerin Gegerlik Giivenirlik analizleri, Fen egitimi
alaninda yapilmis calismalarda kullanilmis analizlerin incelenmesi ve
raporlastirma caligsmalari planlanmaktadir.

Elective

The main aim of this course is graduate students to gain the competence

to collect, analyze, evaluate and interpret quantitative data. With this

purpose, the content of the course will consist of as it follows:

e Basic statistical concepts,

ePreparation of quantitative data for analysis,

eData management in quantitative research with the use of SPSS

eCreating SPSS files, Performing transactions with selected SPSS
commands, transaction steps,

eLabeling and entering the data into SPSS,

eDeciding of the analysis,

e Descriptive analysis,
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eHypothesis tests,

e Central tendency and variability measures,

eSimple and Partial Correlation,

eComparison of Average Scores in independent samples: t-Test, test of
normality, , One-factor ANOVA, Two-factor ANOVA, Simple and
Partial regression,

eNonparametric tests: Chi-Square Test, The Man-Whitney U Test,
Kruskal-Wallis H-test, Wilcoxon signed-ranks test,

etests’ validity and reliability Analysis

Examining the analyzes used in the studies conducted in the field of

science education and to report them.

Fen Miifredatlarinda 3

105912203 Yeni Anlayislar

Se¢meli

Hafta Konu

1. Bilgi boyutu

e Olgusal
2. Bilgi boyutu

e Olgusal
3. Bilgi boyutu

e Kavramsal
4. Bilgi boyutu

e Kavramsal
5. Bilgi boyutu

e Islemsel
6. Bilgi boyutu

e Islemsel
7. Bilgi boyutu

e Ustbilissel
8. Bilgi boyutu

e Ustbiligsel
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e Arasinav
9. Biligsel siire¢ boyutu
e Hatirlamak
10. Bilissel siire¢ boyutu

e Anlamak
11. Bilissel siire¢ boyutu
e Uygulamak

12. Bilissel siire¢ boyutu
e (Coziimlemek
13. Bilissel siire¢ boyutu
e Degerlendirmek
14. Bilissel siire¢ boyutu
Yaratmak

Week Topics

1. The Knowledge Dimension
e Factual

2. The Knowledge Dimension
e Factual

3. The Knowledge Dimension
e Conceptual

4. The Knowledge Dimension
e Conceptual

5. The Knowledge Dimension
e Procedural

6. The Knowledge Dimension
e Procedural

7. The Knowledge Dimension
e Metacognitive

8. The Knowledge Dimension

Contemporary
Approaches in Elective
Science Curriculums
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e Metacognitive
e Midterm exam

9. The Cognitive Process Dimension
e Remember

10. The Cognitive Process Dimension
e Understand

11. Th The Cognitive Process Dimension
e Apply

12. The Cogpnitive Process Dimension
e Analyze

13. The Cognitive Process Dimension
e Evaluate

14. The Cognitive Process Dimension

Create

Fen Egitiminde
Proje Hazirlama

105912204 3

Project Preparation
In Science Education

Se¢meli

Projenin tanimlanmasi, 6zellikleri, bir projede bulunmasi gereken 6nemli
bdliimler, projenin planlanmasi, uygulanmasi (gerceklestirilmesi), proje
ile elde edilen verilerin analizi ve degerlendirilmesi ve projenin sunumu
asamalari, ¢esitli kuruluslarin destekledikleri projeler, fen egitimi ile ilgili
proje orneklerinin incelenmesi.

Elective

Definition of a project, properties, the important parts that need to be
included, planning of the projects, putting the project into practice,
analysis and evaluation of data gathered, project presentation, projects
supported by different institutions, examination of different science
project samples.

Fen Egitiminde

105912205 Kavram Yanilgilart

Se¢meli

Fen bilimlerinde, bir kisinin bildigi ve inandig1 fakat bilimsel gercekler
ile uyugmayan durumlar kavram yanilgisi olarak ele alinabilir ve kavram
yanilgisina sahip bireylerin ¢ogunlugu bu fikirlerinin farkinda degillerdir.
Bu nedenle, etkili bir fen 6gretimi i¢in 6grencilerin bu kavramlara dair 6n
fikirlerinin belirlenmesi olduk¢ca Onemlidir. Bu ders kapsaminda
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Misconceptions in
Science Education

ogrencilerin bilimsel kavramlar1 anlamalar1 ve bu kavramlar ile ger¢ek
diinya arasindaki iliskinin Onemini fark etmeleri Ogrencilerin fen
bilimlerine yonelik ilgi, deger ve tutumlarin1 gelistirmeleri ve bu sayede
hayat boyu anlamli fen bilimleri 06grenimi gerceklestirmeleri
amaclanmistir. Kavram yanilgilarinin 6grenme siireci iizerindeki olumsuz
etkilerinden dolay1 bir konunun 6gretiminden once kavram yanilgilariin
belirlenmesi onemlidir. Kavram yanilgist arastirmalarinin merkezinde
kavram yanilgilarinin bilimsel dogru kavramlarla yerlerinin degistirilmesi
fikri yer almaktadir. Bu siire¢ fen bilimlerinin 6grenilmesi olarak
goriilmektedir. Bu ders kapsaminda da dgrenciler; kavram yanilgisini,
alternatif kavram, yanlig anlamay1 tanimlayarak arasindaki farklar1 ortaya
koyabilecekler, kavram yanilgilarinin dogasini bilerek nasil olustugunu
aciklayabilecekler, pek cok fen bilimleri konusundaki (1si-sicaklik ve
termodinamik, optik-isik, dalgalar, elektrik, atom ve atom modelleri, ...)
kavram yanilgilarinin neler oldugunu bilir ve bu kavramlar
iliskilendirerek  aciklayabilecekler, kavram yanilgilarinin  nasil
giderilecegini bilir ve farkli kavramsal degisim modellerini agiklayarak
birbiri ile kiyaslayabileceklerdir.

Elective

In science, conceptions that a person knows and believes but do not
comply with scientific facts can be considered as misconceptions, and the
majority of individuals with misconceptions are not aware of these ideas.
For this reason, it is essential to determine students’ preliminary ideas
about these concepts for effective science teaching. Within the scope of
this course, it is aimed that students can understand scientific concepts
and realize the importance of the relationship between these concepts and
the real world, develop students’ interests, values, and attitudes towards
science, and thus achieve meaningful science learning for life. Because of
the negative effects of misconceptions on the learning, it is crucial to
identify misconceptions before teaching a subject. The idea of replacing
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misconceptions with correct scientific concepts is at the center of
misconception studies. This process is seen as the learning of science.
Within the scope of this course, students can define misconception,
alternative concept, and misunderstanding and reveal the differences
between them, explain how misconceptions are formed knowing the
nature of misconceptions, understand the misconceptions in various
topics (heat-temperature and thermodynamics, optics-light, waves,
electricity, atom and atom models, etc.), know how to overcome their
misconceptions, and explain different conceptual change models and
compare them with each other.

105912206

Fen Bilimleri
Ogretmenlerinin
Mesleki Gelisimleri

3 6 Secmeli

Degisen ve gelisen diinyada egitim kurumlarinda da degismeler olmakta
ve bunun sonucunda mevcut §gretmen yetistirme modellerinin de yetersiz
kaldig1 goriilmektedir. Bu ders kapsaminda ogrenciler ulusal ve
uluslararasi 6gretmen egitim modelleri hakkinda bilgi sahibi olmalar1 ve
bu modellerin etkililigi ve karsilasilan problemler {izerinde
degerlendirmeler yapabilmeleri amaclanmaktadir. Ulusal anlamda
giinlimiize kadar yaygin bir sekilde kabul gbéren Ogretmen yetistirme
modelleri; model merkezli 6gretmen yetistirme modeli, insancil kurama
dayali 6gretmen yetistirme modeli, yapisalct kurama dayali 6gretmen
yetistirme modeli ve yansitma modeli olarak karsimiza ¢ikmaktadir. Bu
dersi alan 6grenciler 6gretmen egitimi hakkinda bilgi sahibi olmalari, bir
ogretmenin mesleki gelisimi icin ne bilmesi gerektigi, Ogretmen
yetistirme programlarma ulusal (Ogretmen yeterlikleri, 6gretmenlik
meslegi genel yeterlikleri) ve uluslararasi (NSTA standards for science
teacher preparation, NCATE standards, New Mexico Teacher
Competencies) bir bakis kazanmalari, fen bilimleri 6gretmeni 6zel alan
yeterlikleri hakkinda bilgi sahibi olmalar1 ve fen bilimleri 6gretmen
yeterliklerini uluslararas1 diizeyde karsilagtirabilmeleri amaglanmistir.
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Professional
Development of
Science Teachers

Elective

There are changes in educational institutions in the changing and
developing world, and as a result, it is seen that the existing teacher
training models are insufficient. Within the scope of this course, it is
aimed that students will have knowledge about national and international
teacher education models and make evaluations on the effectiveness of
these models and the problems encountered. Teacher training models
widely accepted until today in a national sense are model-centered teacher
training models, teacher training models based on humanistic theory,
teacher training model based on structuralist theory, and reflection model.
Students who take this course will have knowledge about teacher
education, identify what a teacher needs to know for professional
development, have information about both national (teacher
competencies, general competencies for the teaching profession) and
international (NSTA standards for science teacher preparation, NCATE
standards, New Mexico Teacher Competencies) teacher training
programs, will have knowledge about the special field competencies of
science teachers and will compare science teacher competencies at
international level.

105912207

Fen Egitiminde Ozel
Ogretim Yontemleri

Secmeli

Fen bilgisi 6gretiminde 6gretim yontemleri, grenme-ogretme siiregleri,
genel 6gretim yontemlerinin Fen alaninin 6gretimine uygulanmasi, konu
alanindaki literatiirlerinin incelenmesi ve 6zel 6gretim yontem ve
stratejileri ile iligskilendirilmesi.

Special Teaching
Methods in Science
Education

Elective

Teaching methods in science teaching, learning-teaching processes,
application of general teaching methods to teaching the field of science,
examining the literature in the subject area and associating it with
special teaching methods and strategies.

105912208

Fen Egitiminde Ileri
Pedagoji

Se¢meli

Bu dersin amaci, bilim egitimi ile ilgili temel kavramlarin, bilim
egitiminin tarihi gelisiminin, bilim egitimi miifredatinin, bilim egitimi
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literatiiriiniin, ileri pedagoji ile ilgili temel kavramlarin 6gretilmesini
saglamaktir.

Advanced Pedagogy
in Science Education

Elective

The aim of this course is to teach the basic concepts of science education,
the historical development of science education, science education
curriculum, science education literature, and basic concepts of advanced

pedagogy.

1. YARIY

IL

DERS
KODU

DERS ADI

K | AKTS

ZORUNLU/
SECMELI

DERS iCERIiGi

105921101

Doénem Projesi

Graduation Project

Zorunlu

Ogrencinin bilimsel bir problemi ortaya koyarak bu problemin
¢Oziimiinde bilimsel siire¢ basamaklarinin kullanilmasini amaglayan bir
ders niteligindedir. Bilimsel aragtirma inceleme ve sorgulama ile baslar
ve aragtirmacinin meraki ile devam eder. Arastirmaci (i) problemi
gorme-gbézlem ve aragtirma konusunun belirlenmesi, (ii) arastirma
problemini tanimlama, (ii1) konuyla iliskili kaynaklarin taranmasi,
(iv) hipotezlerin yazilmasi, (v) arastirma yontem ve modelini belirleme,
(vi) verilerin toplanmasi ve analizi ve (vi) arastirmanin sonuglandirilmasi
ve arastirma raporunun yazilmasi seklindeki bilimsel arastirma
basamaklarini takip ederek siireci tamamlar.

Compulsory

It is a lesson that aims to make students use scientific process steps in
solving a scientific problem. Scientific research starts with examination
and questioning and continues with the curiosity of the researcher.
Researcher follows the scientific research steps such as (i) seeing-
observing the problem and determining the research topic, (ii) defining
the research problem, (iii) scanning related resources, (iv) writing
hypotheses, (v) determining the research method and model, (vi)
collecting and analyzing data, and (vi) completing the process and writing
the researc report.
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