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In this study document analysis method which is one of the qualitative research
methods is used in order to examine the physics questions in terms of the Bloom
taxonomy and outcomes in the curriculum in LYS and YGS examinations conducted in
2016. The data of the research is composed of the YGS science test conducted on
March 13th, 2016 and the LYS-2 physics test conducted on June 25th, 2016. The
analysis of the questions was carried out in two stages. In the first stage, the physics
questions asked in YGS and LYS were examined according to the outcomes in the
secondary school physics and primary science and technology lessons curriculum
(changes in the curriculum with the decision of the board dated 26/08/2011 and
numbered 130) which is accepted by the board of education. In the second stage,
physics questions were analyzed according to the revised Bloom taxonomy. The data
obtained as a result of the analysis are presented as tables and are depicted with
frequency values. When the physics questions in the YGS science test are examined, it
is seen that five questions are asked about the outcomes in the 9th grade Physics
curriculum. Six of the remaining eight questions were derived from primary education
(6,7,8th grades) and the remaining two questions were derived from 10th and 11th
grade physics program outcomes. Despite all candidates in YGS are responsible for
common issues, asking questions from 10th and 11th grades show that these
questions can only be solved by students taking elective physics courses.
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2016 yiinda yapilan LYS ve YGS sinavlarinda yer alan fizik sorularinin Bloom
taksonomisine ve Ogretim programinda yer alan kazanimlar agisindan incelenmesi
amaciyla yiriatilen bu arastirmada nitel arastirma yontemlerinden biri olan dokiiman
analizi yontemi kullanilmistir. Arastirmanin verilerini 13 Mart 2016 tarihinde yapilan
YGS fen bilimleri testinde yer alan fizik sorulari ile 25 Haziran 2016 tarihinde yapilan
LYS-2 fizik testindeki fizik sorular olusturmaktadir. Sorularin analizi iki asamada
gercgeklestirilmistir. Birinci asamada YGS ve LYS’de sorulan fizik sorulari talim ve terbiye
kurulu tarafindan kabul edilen ortaégretim fizik dersi dgretim programi (26/08/2011
tarih ve 130 sayil kurul karari ile 6gretim programindaki degisiklikler) ile ilk6gretim fen
ve teknoloji dersi 6gretim programlarinda yer alan kazanimlara gére incelenmistir.
ikinci asamada ise fizik sorularinin Yenilenmis Bloom Taksonomisine gére analizleri
gerceklestirilmistir. Analizler sonucunda elde edilen veriler tablolar haline sunulmus ve
frekans degerleri ile birlikte betimlenmistir. incelenen YGS fen bilimleri testinde yer
alan Fizik sorularina bakildiginda bes sorunun dokuzuncu sinif fizik o6gretim
programinda yer alan kazanimlara yonelik soruldugu gorilmektedir. Kalan sekiz
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sorunun alti tanesi ilk6gretim (6,7,8) kazanimlardan geri kalan iki soru da 10. ve 11.
sinif fizik programindaki kazanimlardan ¢ikmistir. YGS’da tim adaylarin ortak
konulardan sorumlu olmalarina ragmen 10. ve 11. siniflardan sorularin gelmesi, bu
sorularin ancak seg¢meli fizik dersini alan 6grenciler tarafindan ¢o6zilebilecegini
gostermektedir.

*
Author:hsayvaci@gmail.com
Introduction

Societies are in the aim of raising individuals equipped with scientific knowledge and can keep up
with the requirements of the era (Coban, 2001). This aim is very important in terms of increasing the
productivity of individuals and in this way accessing the self-sufficient community potential.
Undoubtedly, the biggest role in the training of qualified individuals required for the self-sufficiency of
societies depends on the quality of education (Cepni, Ayvaci & Keles, 2001). In this context,
constructivist approach has been begun to take into base in education-teaching since 2004 (Giiven,
2008). As a result of this, various revisions have been made in the teaching curriculums (Demirel, 2009).
With these revisions, it has been aimed to increase the cognitive levels of individuals.

In this respect, the taxonomy revealed by S. B. Bloom in 1956 is rather important in categorizing the
cognitive levels of individuals and providing inter-category transitions. Bloom taxonomy which proceeds
in a hierarchical order from simple to complex level is listed from bottom to top step as knowledge,
comprehension, application, analysis, synthesis and evaluation (Krathwohl, 2002). According to Bloom,
each step is a prerequisite for the previous step and therefore cannot be skipped to the next step
without the behavior that must be acquired in the previous step (Sahinel, 2002). For this reason, this
taxonomy should be taken into consideration in the education-teaching organizations which are carried
out with the aim of increasing the cognitive levels of individuals, the correlation between the taxonomy
and the curriculum should be determined and the evaluation process should be begun depending on
these factors. Therefore, the quality of education should be determined in other words should be
measured. (Anderson, 2005). In this context, the success of individuals is measured in two different
ways, local and central.

Local measurement is the activities in the education and teaching process which are carried out
by the instructor of the course in order to determine and evaluate the success of the students. Central
measurement is the evaluation of the students' success by determining the activities carried out by the
central system (Baki & Koégce, 2009). Examinations such as YGS, LYS and TEOG are the examples of
central measurements; written exams, practical examinations, performance studies and projects are the
examples of local measurement. It is a fact that the evaluation process is conducted with questions in
both types of measurement shows that the exam questions should be evaluated in terms of certain
criteria.

When the literature is examined, it is seen that exam questions are evaluated in terms of various
categories in many studies. In particular, there are frequent evaluations in terms of compatibility with
the Bloom Taxonomy (Ayvaci & Tirkdogan, 2010; Baki & Kégce, 2009; Cepni, Ayvaci & Keles, 2001;
Dindar & Demir, 2006; Giindiiz, 2009; Gokulu, 2015; Ozel, 2010; Sesli, 2007; Tanik & Saracoglu, 2011)
and Curriculum (Coban, 2001; Dindar & Demir, 2006; Giindiiz, 2009; Ozel, 2010). In 2016, YGS and LYS
questions carried out together with the central measurement should also be analyzed in this context.
With the analysis to be done, determining the cognitive level of the questions and the outcomes that
are related; will be able to carry out to organize activities according to this analysis for teachers who
take a guiding role in education process, will be able to carry out their studies depending on the analysis
for the students who are researcher and the inquirer of the education-teaching process. In addition, the
analysis will be guide for the authors of textbooks and the experts responsible to prepare the
curriculum.
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Method
Research Model

The data in this study were obtained by using the document analysis method which is one of the
qualitative research methods. In the document analysis, written and visual data sources such as books,
journals, diaries, films, letters about the subject to be investigated are examined in detail within the
framework of the determined features (Yildirim & Simsek, 2005; Cepni 2007).

Data Source

The data of the research are composed of the Physics questions in the YGS Science Test conducted
on March 13%, 2016 and the Physics questions in the LYS-2 Physics Test conducted on June 25, 2016. A
total of 43 questions, 14 of them (a question has been canceled by the Board of OSYM Directors) in YGS
and 30 of them in LYS, were analyzed according to the aims of the study.

Data Analysis

This study was carried out in two stages. In the first stage, the questions of physics in YGS and LYS
were examined according to the outcomes in the elementary science and technology course curriculum
and the secondary physics course curriculum (changes in the curriculum with the decision of the board
dated 26/08/2011 and numbered 130)adopted by the board of education.

In the second stage, physics questions were analyzed according to the revised Bloom taxonomy. In
this analysis, Bloom's (1956) taxonomy, examining the dimensions of cognitive domain, which has been
revised by Krathwohl (2002) was used. The researchers analyzed the questions of physics in YGS and LYS
independently of each other. (The explanations of the questions about the outcomes are presented in
the appendix). Same coded questions of the researchers were accepted as consensus and the different
coded questions of the researchers were accepted as disagreement. In the sections that are
contradictory by each researcher, different opinions of the other researchers were taken and coding
was done. The reliability of this research was calculated using the formula; Reliability = Consensus /
(Consensus + Disagreement) x100 (Miles & Huberman, 1994). Accordingly, the reliability of the study
was found to be 76 %.

Findings

Examination of Physics Questions in 2016 YGS Science Tests According to the Outcomes in
Curriculum

In the research, 13 physics questions asked in the 2016 YGS Science Test were analyzed in the frame
of the outcomes in both the physics curriculum and the science and technology curriculum. Table 1
provides information on this analysis.

Table 1.

2016 YGS Science Test Analysis of Physics Questions within the Framework of the Outcomes

Grade Unit Name Question
The Nature of Physics
Matter and Properties
Force and Motion

9th grade
Energy

Electricity and Magnetism

O R N R R B

Waves
Total 6*

‘A question was canceled by the board of OSYM directors.
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When Table 1 is examined, it is seen that 5 of the 13 physics questions asked in 2016 YGS contain the
outcomes in the 9™ Grade Physics lesson curriculum. The 8 physics questions included in the test were
aimed at outcomes in physics and science and technology courses at various grade levels. The
distribution of these questions by grade is given in Table 2.

Table 2.

Examining the 2016 YGS Science Test Physics Questions according to Other Grade Levels

Grade Unit Name Questions
6 (Grade 12) Matter and Change (Matter and Characteristics) 1
7 (Grade 11) Force and Motion 1
7 Optic 1
8 Electricity 1
8 Electricity in Our Lives 1
8 Sound 1
10 Electricity 1
11 Electricity 1
TOTAL 8

When Table 2 is examined, five of the questions of 2016 YGS science physics test were asked within
the framework of primary science and technology course outcomes. However, some questions seem to
be related to the 11" and 12t grade physics lesson outcomes. Particularly, question in the 11™ grade
physics outcome is a question that can be answered by students who only choose elective physics.

Findings of LYS-2 Physics Questions in the Framework of the Curriculum Analysis

Within the framework of the research, physics questions included in the LYS-2 physics test were
analyzed according to the outcomes in secondary school physics curriculum. The data of the analysis
result are given in Table 3.

Table 3.

Analysis of LYS-2 Physics Questions within the Framework of Outcomes.

Grade Unit Name Number of Questions
1. Unit The Nature of Physics 1
2. Unit Matter and Properties 0
3. Unit Force and Motion 1

9th grade )
4. Unit Energy 0
5. Unit Electricity and Magnetism 1
6. Unit Waves 0
1. Unit Matter and Properties 0
2. Unit Force and Motion 2
3. Unit Electricit 1

10t grade 4
4. Unit Modern Physics 1
5. Unit Waves 3
1. Unit Matter and Properties 1
2. Unit Force and Motion 5
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3. Unit Magnetism 1

11 grade 4. Unit Modern Physics 2
5. Unit Waves 0

6. Unit From Stars to Quasi-stellar 1

1. Unit Matter and Properties 1

2. Unit Force and Motion 0

3. Unit Electricity and Electronics 2

12" grade 4. Unit Waves 3
5. Unit Modern Physics 2

6. Unit From Atoms to Quarks 1

7. Unit The Nature of Physics 1

TOTAL 30

When Table 3 is examined, all of the physics questions included in the LYS-2 physics test are included
in the physics lesson curriculum that has been accepted by the board of education. It can be seen that
67 % of these questions (20 problems) belong to 11* and 12 grade outcomes. It is seen that 7
questions belong to the 10™ grade outcomes and the remaining 3 questions belong to the 9* grade
outcomes. When asked questions are examined on the basis of units; it is seen that two questions from
the nature of physics unit, two questions from the matter and properties unit, eight questions from the
force and motion unit, one question from the electricity and magnetism unit, six questions from the
waves unit, five questions from the modern physics unit, one question from the magnetism unit, one
question from the atoms to quark unit, one question from the stars to quasistars, two questions from
the electricity and electronic unit.

Examining the of 2016 YGS Science Physics Questions within the Framework of Revised Bloom
Taxonomy

The questions of physics in the 2016 YGS science test were examined in two dimensions, namely
knowledge size and cognitive process dimension. The results of this analysis are shown in Table 4.

Table 4.

Analysis of 2016 YGS Science Physics Questions by Revised Bloom Taxonomy

YGS/PHYSICS Factual Conceptual Procedural Scientific
Knowledge Knowledge Knowledge Awareness
Knowledge
Remembering 10 8,14
(1 question) (2 questions)
Understanding 1 2
(1 auestion) (1 auestion)
Applying 5,6 3,4
(2 auestions) (2 auestions)
Analyzing 11,12,13 7
(3 auestions) (1 auestions)
Evaulating
Creating
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As a result of the analysis of the physics questions of the YGS science test in 2016 according to the
knowledge dimension of the revised Bloom taxonomy; two questions in the factual knowlegde
dimension, three questions in conceptual knowlegde dimension, five questions in the procedural
knowledge dimension and three questions in the scientific awareness knowlegde dimension were asked.

2016 YGS physics questions are analyzed according to the cognitive process dimension of the revised
Bloom taxonomy; three questions from the knowledge (remembering) step, two questions from the
comprehension (understanding) step, four questions from the application (applying) step and four
questions from the analysis (analyzing) step were asked. There were no questions asked about the
evaluation and synthesis (creating) steps that provide the measurement of high-level cognitive skills.

Examination of 2016 LYS-2 Physics Questions within the Framework of Revised Bloom Taxonomy

The 30 physics questions included in the LYS-2 physics test 2016 were analyzed according to their
cognitive levels and knowledge levels within the framework of the revised Bloom taxonomy. The results
of this analysis are shown in Table 5.

Table 5.

Analysis of 2016 LYS-2 Physics Questions by Revised Bloom Taxonomy

LYS-2/ PHYSICS Factual Conceptual Procedural Scientific
Knowledge Knowledge Knowledge Awareness
Knowledge
Remembering 16
(1 question)
Understanding 1,2 21,24,26 25,30
(2 questions) (3 questions) (2 questions)
Applying 13,19,22 4,5,8,12,
(3 questions) 14,20,23,28
(8 questions)
Analyzing 9,15,27,29 11 3,6,7,17,18
(4 questions) (1 question) (5 questions)
Evaulating 10
(1 question)
Creating

In the result of analyzing 2016 LYS-2 physics questions according to the knowledge dimension of the
revised Bloom Taxonomy, it is seen that 7 questions from the factual knowledge dimension, 3 questions
from conceptual knowledge dimension, 6 questions from the procedural knowledge dimension and 14
guestions from the scientific awareness knowledge dimension were asked. As a result of the analysis of
the revised Bloom taxonomy according to the cognitive domain size, it was seen that 1 question from
knowledge (remembering) step, 7 questions from the comprehension (understanding) step, 11
questions from the application (applying) step, 10 questions from the analysis (analyzing) step and 1
question from the evaluation step were asked. It was seen that there was no question from synthesis
(creating) stage.
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Discussion, Conclusion & Suggestions

In the study, 13 physics questions in the YGS science test conducted in 2016 were analyzed according
to outcomes in the curriculum and within the framework of the revised Bloom taxonomy. When looked
the physics questions in the YGS science test are examined, it is seen that five questions are asked about
the outcomes in the 9™ grade physics curriculum. Six of the remaining eight questions have emerged
from the outcomes in the science and technology curriculum (6,7,8) and the remaining two questions
have emerged from the outcomes in the 10" and 11" grade physics curriculum. Although all candidates
in YGS were responsible for common issues, emerging questions from grades 10 and 11, it shows that
these questions can only be solved by students taking elective physics courses.

When the number of outcomes in the physics curriculum and the number of physics questions in YGS
and LYS are compared, it is seen that the level of content validity is low in both exams. Except 9" grade,
10, 11* and 12t grades physics curriculum is organized according to two different course hours. While
the core curriculum of each class was prepared according to two hour lessons per week, the alternative
curriculum was prepared as three hours in the 10" grade, four hours in the 11t grade and three hours in
the 12t grade. According to this, a student who attends the core program has 150 outcomes, while a
student who attends an alternative program has a outcomes of 232. 30 questions in the LYS-2 physics
test are examined according to the outcomes in the curriculum; 3 questions were asked from outcomes
in the 9™ grade, 27 questions were asked from outcomes in the 10%, 11*" and 12" grade. 20 of these
questions were related with the core program outcomes and 7 related with the alternative program
outcomes. The proper evaluation of an individual can only be possible by an accurate and complete
evaluation of all the behaviors he/she has gained through the education system. Considering the
structure of these examination systems, it is obvious that students cannot be evaluated at a high level
scope validity. At this point, it is thought that very serious changes in the structure of the examination
system are needed. In addition, it can be said that students can be evaluated correctly with decreasing
number of outcomes within the frame of the physics lesson program implemented in 2013, studies to be
carried out in exam systems and examinations with higher validity.

The YGS and LYS physics questions were also analyzed in accordance with the cognitive process and
knowledge dimensions of the revised Bloom taxonomy. As a result of the data obtained, it is seen that 9
of the questions in YGS are asked from the remembering, comprehension and application steps
considered as relatively low cognitive steps, and the other 4 questions are asked from the analysis step.
It is seen that there is no question asked from the evaluation and creating which are high level cognitive
steps. When looked LYS-2, a similar situation has been encountered in the physical test. The majority of
these questions (16 questions) have been asked from the steps of remembering, comprehension and
application. From analysis step there were 4 questions in YGS and 9 questions in LYS-2 physics test.
While there was no question from evaluation step in YGS, 1 question was found in the LYS-2 physics
test. It was seen that no questions were asked from the creating stage. The reason for this can be said to
be that the structure of the examination system is based on multiple choice questions. Because, lower-
level cognitive behaviors can be measured mostly with multiple-choice questions. The evaluation of
behavior at higher cognitive levels as indicated by many researchers is possible with open-ended
questions (Gronlund & Linn, 1990 akt. Oncii, 2003; Oosterhof, 2009). In addition, similar cognitive levels
were observed in the questions asked in YGS and LYS in previous years too (Karaman, Salar, Dilber &
Turgut, 2014).

If looked at the YGS science physics questions which are analyzed according to the knowledge step of
Bloom taxonomy, it is seen that the majority of the questions (total of 6 questions) are asked from the
factual and conceptualknowledge stages. It is seen that the purpose of these questions is to define the
learned concepts, to know the symbols and to measure the skills to establish the relations between the
concepts correctly. The high rate of this can be said that it will put students into a kind of learning that
does not match the philosophy of constructivist understanding. A total of 13 questions, 5 questions
were in YGS and 6 questions were in LYS, were determined from the procedural knowledge step. The
reason why this number is lower than LYS in YGS is that students should be able to reach the solutions
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by using more specific methods according to the outcomes they have gained after 9th grade and also
those questions should be asked with regarding to the outcomes, from this point of view, it can be
interpreted that it is right choice asking less question in YGS. There were three problems in LYS-2 physics
test regarding with high cognitive level.

Within the scope of the research, physics questions related to 2016 YGS science test were also
examined in accordance with the cognitive process and knowledge dimensions of the revised Bloom
taxonomy. As a result of the analysis, it was seen that nine of the physics questions belong to the
remembering, comprehension and application steps which are accepted as low cognitive steps, while
the remaining five questions belong to the analysis step. It is seen that the physics questions in the 2016
YGS science test are not at the stages of evaluation and creating which are high level cognitive steps.

2016 YGS science test according to the analysis of physics questions, it is seen that 10 questions are
asked from factual and conceptual knowledge steps according to knowledge dimension. In this case, it is
consistent with the explanation about the tests and their scope in YGS, which is included in the student
selection and placement system guideline, that the questions that requires thinking should be based on
the basic concepts and principles of science (OSYM, 2016).
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Turkge Strumii

Girig

Toplumlar, bilimsel bilgi agisindan donaniml ve c¢agin gerekliliklerine ayak uydurabilen bireyler
yetistire amaci igerisindedir (Coban, 2001). Bu amag bireylerin Ureticiligini arttirmak ve bu sayede de
kendi kendine yetebilen toplum potansiyeline erisme agisindan olduk¢a dnemlidir. Toplumlarin kendi
kendine yetebilme potansiyeli i¢in gerekli olan nitelikli bireylerin yetistirilmesinde sliphesiz ki en blyuk
rol egitim-0gretimin kaliteli ve nitelikli olmasina baghdir (Cepni, Ayvaci & Keles, 2001). Bu baglamda da
Ulkemizde 2004 yilindan itibaren egitim-6gretim anlayisinda yapilandirmaci yaklagim esas alinmaya
baslanmistir (Glven, 2008). Buna bagli olarak da 6gretim programlarinda cgesitli revizyonlar meydana
getirilmistir (Demirel, 2009). Bu revizyonlar ile birlikte bireylerin bilissel seviyelerinin arttiriimasi
amaglanmistir.

Bireylerin bilissel seviyelerinin kategorilendirilmesinde ve kategoriler arasi gegislerin saglanmasinda
1956 yilinda S. B. Bloom tarafindan ortaya cikarilan taksonomi bu agidan olduk¢a énemlidir. Basitten
karmasiga dogru hiyerarsik bir duzen igerisinde ilerleyen Bloom taksonomisi, alt basamaktan ust
basamaga dogru bilgi, kavrama, uygulama, analiz, sentez ve degerlendirme seklinde siralanmaktadir
(Krathwohl, 2002). Bloom’a gére her basamak kendinden dnceki basamagin 6n kosuludur ve bu ylzden
de bir 6nceki basamakta kazanilmasi gereken davranis edinilmeden bir st basamaga gecilemez (Sahinel,
2002). Bu nedenle bireylerin bilissel seviyelerini arttirma amaci gidilerek yuratilen egitim-6gretim
organizasyonlarinda bu taksonomi gz 6niine alinmali, taksonomi ile 6gretim programi arasi korelasyon
belirlenmeli ve bu unsurlara bagl olarak degerlendirme siirecine girilmelidir. Dolayisiyla bireylerin almig
oldugu egitimin kalitesinin ve niteliginin belirlenmesi yani 6lgtilmesi gerekmektedir (Anderson, 2005). Bu
baglamda ulkemizde yerel ve merkezi olmak tzere iki farkl sekilde bireylerin basarisi dl¢tilmektedir.

Yerel 6lgme, egitim-0gretim siireci icerisinde dersin yiritlcist tarafindan 6grencilerin basari
durumlarini belirlemek ve degerlendirmek amaciyla yuritilen faaliyetledir. Merkezi 6lgme ise
ogrencilerin basari durumlarinin merkezi sistem tarafindan yiritilen faaliyetler ile belirlenerek
degerlendirilmesidir (Baki &Ko6gce, 2009). YGS, LYS, TEOG gibi sinavlar merkezi 6lgmeye; yazili sinavlar,
uygulamali sinavlar, performans galismalari ve projeler ise yerel 6lgmeye 6rnek olabilecek niteliktedir.
Her iki 6lgme tipininde degerlendirme sirecinin sorular Gzerinden yilratiliyor olmasi sinav sorularinin
belirli kriterler agisindan degerlendirilmesi gerektigini gozler 6niine sermektedir Akademik basari,
doyum, beceriler ve yeterlikler, egitimsel amaglara ulasma ve mezuniyet sonrasi gosterilen performans
gibi degiskenlerin timu 6grenci basarisi taniminin icerisinde yer almaktadir. Bu ¢alismada ise daha dar
bir cercevede, 6grenci basarisi genel akademik not ortalamasi olarak ele alinmaktadir. Bitiin bunlarin
paralelinde bu calismanin ana amaci; 6grenci basarisi (genel akademik not ortalamasi), ile 6grenci
kazanimlari ve 6grencinin lniversite yasamina katilimi arasindaki iliskilerin degerlendirildigi bir modeli
test etmektir. Boylece, bu arastirmada Ogrencilerin 6gretim Gyeleriyle iliskiler, akranlariyla iliskiler,
akademik gorevlere katilim, kiitiiphane ve teknoloji kullanimi, kampis etkinliklerine katihm ve algilanan
ingilizce yeterlik diizeyi degiskenleri ile 8grenci basarisinin iliskilendirildigi bir model test edilmektedir.

Literatlr incelendiginde bir¢cok arastirmada sinav sorularinin ¢esitli kategoriler acgisindan
degerlendirildigi gériilmektedir. Ozellikle Bloom Taksonomisi (Ayvaci & Tiirkdogan, 2010; Baki & Kégce,
2009; Cepni, Ayvaci &ve Keles, 2001; Dindar &Demir, 2006; Giindiiz, 2009; Gokulu, 2015; Ozel, 2010;
Sesli, 2007; Tanik & Saragoglu, 2011) ve Ogretim Programi ile uyumlulugu (Coban, 2001; Dindar & Demir,
2006; Giindiiz, 2009; Ozel, 2010) agisindan degerlendiriimelere siklikla rastlanmaktadir. 2016 yilinda
merkezi Olgme ile birlikte yuriatilen YGS ve LYS sorularinin da bu baglamda analiz edilmesi
gerekmektedir. Yapilacak olan analiz ile birlikte sorularin bilissel seviyesi ve hitap ettikleri kazanimlarin
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belirlenecek olmasi; egitim-6gretim sirecinde rehber rolG Ustlenen 6gretmenler igin etkinlikleri bu
analize gore diizenleyebilme, egitim-6gretim slrecinin arastiran- sorgulayan bireyleri olan 6grenciler igin
analize bagl olarak calismalarini yiritebilme olanagl sunacaktir. Ayrica yapilacak olan analizin ders
kitabi yazarlarina ve 6gretim programini ortaya ¢ikarmak amaciyla ¢alisan uzmanlara da yol gosterici
nitelikte olacagi disliniilmektedir.

Yontem
Arastirma Modeli

Bu arastirmadaki veriler, nitel arastirma yontemlerinden biri olan dokiiman analizi yontemi
kullanilarak elde edilmistir. Dokiiman analizinde arastirilmak istenen konu ile ilgili kitaplar, dergiler,
gunlikler, filmler, mektuplar gibi yazili ve gorsel veri kaynaklari detayh bir sekilde belirlenen 6zellikler
cergevesinde incelenir (Yildirnm ve Simsek, 2005; Cepni 2007).

Veri Kaynagi

Arastirmanin verilerini 13 Mart 2016 tarihinde yapilan YGS fen bilimleri testinde yer alan fizik sorulari
ile 25 Haziran 2016 tarihinde yapilan LYS-2 fizik testindeki fizik sorulari olusturmaktadir. YGS'de 14 (bir
soru OSYM yonetim kurulu tarafindan iptal edilmistir), LYS’de ise 30 fizik sorusu olmak lizere toplam 43
soru arastirmanin amaglari dogrultusunda analiz edilmistir.

Veri Analizi

Bu calisma, iki asamada gergeklestirilmistir. Birinci asamada YGS ve LYS'de sorulan fizik sorularinin
talim ve terbiye kurulu tarafindan kabul edilen ortadgretim fizik dersi 6gretim programi (26/08/2011
tarih ve 130 sayili kurul karari ile 6gretim programindaki degisiklikler) ile ilkogretim fen ve teknoloji dersi
o6gretim programlarinda yer alan kazanimlara gore incelenmistir.

ikinci asamada ise fizik sorularinin yenilenmis Bloom taksonomisine gére analizleri
gergeklestirilmistir. Bu analizde Bloom (1956) tarafindan ortaya konulan bilissel alan boyutlarini
inceleyen taksonominin, Krathwohl (2002) tarafindan yeniden yapilandiriimis hali kullaniimistir.
Arastirmacilar, YGS ve LYS'de yer alan fizik sorularini birbirlerinden bagimsiz olarak analiz etmislerdir
(Sorularin kazanimlara ait agiklamalari ek kisminda sunulmustur). Arastirmacilarin, ayni kodladiklari
sorular goras birligi, farkli kodladiklari sorular ise goris ayriligi olarak kabul edilmistir. Her bir arastirmaci
tarafindan c¢eliskiye dlsiilen bolimlerde diger arastirmacilarin ayri gorisleri alinarak, kodlamalar
yapilmistir. Bu sekilde yapilan arastirmanin givenirligi; Glvenirlik=Goéris birligi/(Gorus birligi+Gorus
ayrihg)x100 formalu kullanilarak hesaplanmistir (Miles ve Huberman, 1994). Buna gore, arastirmanin
givenirliligi % 76 olarak bulunmustur.

Bulgular

2016 YGS Fen Bilimleri Testindeki Fizik Sorularinin Ogretim Programlarindaki Kazanimlara Gore
incelenmesi

Arastirmada, 2016 YGS fen bilimleri testinde sorulan 13 fizik sorusunun hem fizik dersi 6gretim
programi hem de fen ve teknoloji dersi 6gretim programinda yer alan kazanimlar g¢ercevesinde analizi
yvapilmistir. Tablo 1’de bu analize iliskin bilgiler verilmistir.

Tablo 1.

2016 YGS Fen Bilimleri Testi Fizik Sorularinin Kazanimlar Cergevesinde Analizi

Sinif Diizeyi Unite Adi Soru Sayisi
Fizigin Dogasl 1
Madde ve Ozellikleri 1
Kuvvet ve Hareket 1
9. Sinif .
Enerji 2
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Elektrik ve Manyetizma 1
Dalgalar 0
TOPLAM 6*

*OSYM Yénetim Kurulu tarafindan bir soru iptaledilmistir.

Tablo 1 incelendiginde 2016 YGS'de sorulan 13 fizik sorusundan 5 tanesinin dokuzuncu sinif fizik dersi
Ogretim programinda yer alan kazanimlari igerdigi goriilmektedir. Testte yer alan 8 fizik sorusunun ise
cesitli sinif seviyelerindeki fizik ve fen ve teknoloji dersinde yer alan kazanimlara yonelik oldugu
gorulmistir. Bu sorularin siniflar bazindaki dagilimi Tablo 2’de verilmistir.

Tablo 2.

2016 YGS Fen Bilimleri Testi Fizik Sorularinin Diger Sinif Seviyelerine Gére incelenmesi

Sinif Dlizeyi Unite Adi Soru Sayisi

6 (12. Sinif) Madde ve Degisim (Madde ve Ozellikleri) 1
7 (11. Sinif) Kuvvet ve Hareket 1
7 Isik 1
8 Kuvvet ve Hareket 1
8 Yagsamimizda Elektrik 1
8 Ses 1
10 Elektrik 1
11 Kuvvet ve Hareket 1

TOPLAM 8

Tablo 2 incelendiginde 2016 YGS fen bilimleri fizik sorularinin bes tanesinin ilkdgretim fen ve
teknoloji dersi kazanimlari gergevesinde soruldugu gorilmektedir. Ancak bazi sorularin 11. ve 12. sinif
fizik kazanimlari ile iliskili oldugu gérilmektedir.  Ozellikle 11. sinif fizik kazanimindaki soru sadece
secmeli fizik dersini secen 6grencilerin cevaplandirabilecegi bir sorudur.

LYS-2 Fizik sorularinin Ogretim Programi Kazanimlari Cergevesinde incelenmesine Ait Bulgular

Arastirma c¢ercevesinde LYS-2 fizik testinde yer alan fizik sorularinin ortaégretim fizik dersi 6gretim
programlarindaki kazanimlara gore analizi yapilmistir. Analiz sonucuna ait veriler Tablo 3’te yer
almaktadir.

Tablo 3.

LYS-2 Fizik Sorularinin Kazanimlar Cergevesinde Analizi

Sinif Diizeyi Unite Adi Soru Sayisli
1. Unite Fizigin Dogas! 1
2. Unite Madde ve Ozelikleri 0
3. Unite Kuvvet ve Hareket 1
9. Sinif N

4. Unite Enerji 0
5. Unite Elektrik ve Manyetizma 1
6. Unite Dalgalar

1. Unite Madde ve Ozelikleri 0
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. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite
. Unite

10. Sinif

11. Sinif

12. Sinif

N O o AW N P OO WN R O WN

Kuvvet ve Hareket
Elektrik

Modern Fizik
Dalgalar

Madde ve Ozelikleri
Kuvvet ve Hareket
Manyetizma

Modern Fizik
Dalgalar

Yildizlardan Yildizsilara
Madde ve Ozelikleri
Kuvvet ve Hareket
Elektrik ve Elektronik
Dalgalar

Modern Fizik
Atomlardan Kuarklara
Fizigin Dogasl
TOPLAM

P P, N WDN O P P ONPFP U RFP WEk PN

w
o

Tablo 3 incelendiginde LYS-2 fizik testinde yer alan fizik sorularinin tamami talim ve terbiye kurulu
tarafindan kabul edilmis olan fizik dersi 6gretim programinda yer alan kazanimlari igcermektedir. Bu
sorularin % 67’sinin (20 sorunun) 11. ve 12. sinif kazanimlarina ait oldugu gérilmektedir. 7 sorunun 10.
sinif kazanimlarina, kalan 3 sorunun da dokuzuncu sinif kazanimlarina ait oldugu gorilmektedir. Sorulan
sorular Uniteler bazinda incelendiginde; fizigin dogasi Unitesinden iki soru, madde ve Oozellikleri
tinitesinden iki soru, kuvvet ve hareket Unitesinden sekiz, elektrik ve manyetizma Unitesinden bir,
dalgalar Unitesinden alti soru, modern fizik linitesinden bes soru, manyetizma Unitesinden bir soru,
atomlardan kuarklara Unitesinden bir soru, yildizlardan yildizsilara Unitesinden bir soru, elektrik ve
elektronik tnitesinden iki soru soruldugu gérilmistir.

2016 YGS Fen Bilimleri Fizik Sorularinin Yenilenmis Bloom Taksonomisi Cergevesinde incelenmesi

2016 YGS fen bilimleri testinde yer alan fizik sorulari yenilenmis Bloom taksonomisi'ne gore bilgi
boyutu ve bilissel siire¢ boyutu olmak Uzere iki boyutta incelenmistir. Bu analiz sonucunda elde edilen

bulgular Tablo 4’te gosterilmistir.

Tablo 4.

2016 YGS Fen Bilimleri Fizik Sorularinin Yenilenmis Bloom Taksonomisine Gére Analizi

Prosediir Bilgi

Bilimsel Farkindalik Bilgisi

YGS/FiziK Olgusal Bilgi  Kavramsal Bilgi
Hatirlama 8,14
(1 soru) (2 Soru)
Anlama 2
(1 Soru) (1 Soru)
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Uygulama 5,6 3,4
(2 Soru) (2 Soru)
Coziimleme 11,12,13 7
(3 Soru) (1 Soru)

Degerlendirme
Yaratma

2016 YGS fen filimleri testinin fizik sorularinin yenilenmis Bloom taksonomisi’'nin bilgi boyutunda
analizi neticesinde; olgusal bilgi boyutunda iki soru, kavramsal bilgi boyutunda Ug¢ soru, prosedir bilgi
boyutunda bes soru ve bilimsel farkindalik bilgi boyutunda ise {i¢ soru soruldugu gérilmustir.

2016 YGS fizik sorularinin yenilenmis Bloom taksonomisinin biligsel siire¢ boyutuna gore analizinde,
hatirlama basamagindan (g soru, anlama basamagindan iki soru, uygulama basamagindan dért soru ve
¢6ziimleme basamagindan dért sorunun soruldugu goriilmistiir. Ust diizey bilissel becerilerin
olgllmesini saglayan degerlendirme ve yaratma basamaklarindan hig soru sorulmadigi gérilmustiir.

2016 LYS-2 Fizik Sorularinin Yenilenmis Bloom Taksonomisi Cercevesinde incelenmesi

2016 LYS-2 fizik testinde yer alan 30 fizik sorusu yenilenmis Bloom taksanomisi cergevesinde bilissel
diizeylerine ve bilgi diizeylerine gore analiz edilmistir. Bu analiz sonucunda elde edilen bulgular Tablo
5’te gosterilmistir.

Tablo 5.

2016 LYS-2 Fizik Sorularinin Yenilenmis Bloom Taksonomisine Gére Analizi

LYS-2/ FiziK Olgusal Bilgi Kavramsal Bilgi Prosediir Bilgi Bilimsel Farkindalk
Bilgisi
Hatirlama 16
(1Soru)
Anlama 1,2 21,24,26 25,30
(2 Soru) (3 Soru) (2 Soru)
Uygulama 13,19,22 4,5,8,12,
(3 Soru) 14,20,23,28
(8 Soru)
Coziimleme 9,15,27,29 11 3,6,7,17,18
(4 Soru) (1 Soru) (5 Soru)
Degerlendirme 10
(1 Soru)
Yaratma

2016 LYS-2 fizik sorularinin yenilenmis Bloom taksonomisi bilgi boyutunda analizi sonucunda olgusal
bilgi boyutundan 7 soru, kavramsal bilgi boyutundan 3 soru, prosediir bilgi boyutundan 6 soru ve
bilimsel farkindahk bilgi boyutundan 14 soru soruldugu gorilmistir. Sorularin yenilenmis Bloom
taksonomisinin biligsel alan boyutuna goére analizi sonucunda hatirlama basmagindan 1, anlama
basamagindan 7 soru, uygulama basamagindan 11 soru, ¢Oziimleme basamagindan 10 soru ve
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degerlendirme basamagindan ise 1 sorunun soruldugu gorilmuistir. Yaratma basamagina ait sorunun
olmadigI gérilmustir.

Tartisma, Sonug ve Oneriler

Arastirmada, 2016 yilinda gergeklestirilen YGS fen bilimleri testinde yer alan 13 fizik sorusu 6gretim
programlarindaki kazanimlar ve yenilenmis Bloom taksonomisi gergevesinde analiz edilmistir. incelenen
YGS fen bilimleri testinde yer alan fizik sorularina bakildiginda bes sorunun dokuzuncu sinif fizik 6gretim
programinda yer alan kazanimlara yonelik soruldugu gorlilmektedir. Kalan sekiz sorunun alti tanesi fen
ve teknoloji dersi 6gretim programindaki (6,7,8) kazanimlardan geri kalan iki sorununda 10. ve 11. sinif
fizik 6gretim programindaki kazanimlardan g¢ikmistir. YGS’da tiim adaylarin ortak konulardan sorumlu
olmalarina ragmen 10. ve 11. siniflardan sorularin gelmesi, bu sorularin ancak se¢meli fizik dersini alan
ogrenciler tarafindan ¢ozilebilecegini gostermektedir.

Fizik 6gretim programinda yer alan kazanim sayilari ile YGS ve LYS de sorulan fizik sorularinin sayisi
karsilastirildiginda kapsam gecerliligi noktasinda her iki sinavinda distk seviyede oldugu gorilmektedir.
Dokuzuncu sinif disindaki 10., 11. ve 12. siniflardaki fizik 6gretim programi iki farkli ders saatine gore
diizenlenmistir. Her bir sinifin ¢ekirdek 6gretim programi haftada iki ders saatine gére hazirlanmis iken,
alternatif 6gretim programi 10. siniflarda {g saat, 11. siniflarda dort saat ve 12. siniflarda ise g ders
saati olarak hazirlanmistir. Buna gore, ¢ekirdek programi okuyan bir 6grenci 150 kazanim, alternatif
programi okuyan bir 6grenci ise 232 kazanim gérmektedir. LYS-2 fizik testinde yer alan 30 soru 6gretim
programinda yer alan kazanimlara gore irdelendiginde; 3 soru dokuzuncu sinif, 27 soru 10.,11. ve 12.
siniflardaki kazanimlardan gelmistir. Bu sorulardan 20 tanesi ¢ekirdek programda, 7 tanesi de alternatif
programda yer alan kazanimlardan g¢ikmistir. Bir bireyin dogru bir sekilde degerlendirilebilmesi, ancak
egitim sistemi boyunca kazandigi tim davranislarin dogru ve tam bir sekilde degerlendirilmesiyle
miimkin olacaktir. Bu sinav sistemlerinin yapisi disinildigiinde, 6grencilerin kapsam gegerligi yliksek
bir sekilde degerlendirilemeyecegi asikardir. Bu noktada sinav sisteminin yapisinda ¢ok ciddi
degisikliklere ihtiya¢ duyuldugu disinilmektedir. Bununla birlikte, 2013 yilinda uygulamaya konulan
fizik dersi ©6gretim programi cercevesinde azalan kazanim sayilari, sinav sistemlerinde yapilacak
calismalar, kapsam gecerligi daha yuksek sinavlar ile 6grencilerin dogru bir sekilde degerlendirilebilecegi
soylenebilir.

YGS ve LYS fizik sorularinin yeniden yapilandirilmis Bloom taksonomisinin bilissel slire¢ ve bilgi
boyutlari dogrultusunda da analizi yapilmistir. Elde edilen veriler neticesinde YGS'de ¢ikan sorularin 9
tanesinin, nispeten dusik bilissel basamaklar kabul edilen hatirlama, anlama ve uygulama
basamaklarindan soruldugu, diger 4 sorunun ise ¢éziimleme basamagindan soruldugu gorilmektedir.
Ust diizey bilissel basamaklar olan degerlendirme ve yaratmadan ise hig soru sorulmadig gériilmektedir.
LYS-2 fizik testinde ¢ikan sorulara bakildiginda da benzer bir durumla karsilasiimistir. Bu sorularin da
blylk bir cogunlugunun hatirlama, anlama ve uygulamadan basamaklarindan (16 soru) ciktig tespit
edilmistir. C6zimleme basamagindan YGS’de 4 soru ¢ikmisken, LYS-2 fizik testinde 9 soru c¢ikmistir.
Degerlendirme basamagindan YGS'de soru ¢ikmazken, LYS-2 fizik testinde 1 adet soruya rastlanmistir.
Yaratma basamagindan ise hi¢ soru sorulmadigi gorilmektedir. Bunun sebebinin sinav sisteminin
yapisinin ¢oktan se¢meli sorulardan hazirlanmis olmasindan kaynaklandigi séylenebilir. Clinkii ¢oktan
secmeli sorular ile daha ¢ok diisiik seviye bilissel davranislar 6lcllebilmektedir. Yiksek bilissel seviyedeki
davranislarin degerlendirmesinin ise acik uglu sorular ile daha mimkiin oldugu pek ¢ok arastirmaci
tarafindan belirtiimektedir (Gronlund ve Linn, 1990 akt. Oncii, 2003; Oosterhof, 2009). Bununla birlikte
onceki yillarda yapilan YGS ve LYS'de sorulan sorularda da benzer bilissel diizeylere rastlandigl
gorulmektedir (Karaman, Salar, Dilber & Turgut, 2014).

Bloom taksonomisinin bilgi boyutuna gore analiz edilen YGS fen fizik sorularina bakilacak olursa,
sorularin biyik ¢ogunlugunun (toplam alti soru) olgusal ve kavramsal bilgi basamaklarindan soruldugu
gorilmektedir. Hazirlanan bu sorulardaki amacin, 6grenilen kavramlari tanimlayabilme, sembolleri bilme
ve kavramlar arasi iliskileri dogru bir sekilde kurabilme becerilerini 6lgmek oldugu goérilmektedir. Bu
oranin yliksek olmasi ise Ogrencileri yapisalci anlayisin felsefesiyle uyusmayan ezberci bir 6grenim
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sekline sokacagi sdylenebilir. Prosediir bilgi basamagindan ise YGS'de 5, LYS’de 6 olmak lizere toplam 13
sorunun ¢iktig belirlenmistir. YGS’de bu sayinin LYS'ye oranla daha disik olmasinin sebebinin,
ogrencilerin dokuzuncu siniftan sonra kazandiklari bilgilerin daha ¢ok belirli metotlarla ¢dziimlere
ulagmalari saglamasi ve bu sorularin da ait oldugu kazanimlar gercevesinde sorulmasi gerektigi
diistintldiigiinde YGS’de daha az olmasinin dogru bir tercih oldugu seklinde yorumlanabilir. Ustbilissel
bilgi basamagindan LYS-2 fizik testinde l¢ sorunun ¢iktigi gérilmustar.

Arastirma kapsaminda 2016 YGS fen bilimleri testine ait fizik sorulari yenilenmis Bloom
taksonomisinin bilissel siire¢ ve bilgi boyutlari dogrultusundan da incelenmesi yapilmistir. inceleme
sonucunda fizik sorularinin dokuz tanesinin diisiik bilissel basamaklar olarak kabul edilen hatirlama,
anlama ve uygulama basamaklarina ait oldugu, geri kalan bes sorunun ise ¢dziimleme basamagina ait
oldugu gorilmustir. 2016 YGS fen bilimleri testinde yer alan fizik sorularinin Ust dizey bilissel
basamaklar olan degerlendirme ve yaratma diizeyinde olmadigi goriilmektedir.

2016 YGS fen bilimleri testi fizik sorularinin bilgi boyutuna gére analizine gore, 10 sorunun olgusal ve
kavramsal bilgi basamaklarindan soruldugu gorilmektedir. Bu durumda 6grenci se¢me ve yerlestirme
sistemi kilavuzunda yer alan YGS’deki testler ve kapsamlari hakkindaki, fen bilimlerindeki temel kavram
ve ilkelerle diisiinmeye dayali sorular olmasi gerektigi, agiklamasi ile uyusmaktadir (OSYM, 2016).
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Appendix A :

2016 YGS Science Test Physics Questions Outcome Content

Question Grade Unit Name Outcome Content
Id
2. Related to the nature of physics, students;
2.7 Realize that scientific methods are used in
1 9th The Nature  of reaching the physics principles, laws and theories
Physics ! )

2.8 Says that experiments are carried out to
examine the hypotheses and theories.

2. Regarding the exchange of substances,
students;

2.1 Indicates that changes in the particle
structure of the substance are chemical change and

th Matter and )
2 9 . changes that the particle structure does not change
Properties .
are the physical change.

2.3 Gives examples that a substance can be
transformed into another substance either naturally
or artificially through fission and fusion.

2. Regarding pressure in solids, liquids and gases,

2.2 No mathematical relations related to

) pressure should be given.
gth- Force and
3 . Force and Motion
11t Motion

Regarding with Pressure, students;

1.1. Calculate the pressure applied by solids to a
surface.

1. Regarding one-dimensional motion, students

4 gt Force and ] o
Motion . 1.2 Explain the concepts of position,
displacement and speed.

6. Regarding the force that holds the solar system

th Force and )
5 11 ) together, students;
Motion o
6.1. Calculates the gravitational force.
1. Regarding the properties of the helical springs,
6 Zth F_orce and students;
Motion 1.5 Designs and makes a dynamometer using the
properties of the springs.

2. Regarding with energy transformations and
conservation of energy, students;

2.2 Explains that energy shows itself in the most

7 oth Energy P gy

general sense as mechanical energy with examples.

2.3 Explains that energy can be transformed from
one form to another with examples.
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6th
(12th

Grade)

9th

10"

9th

8th

8th

Pro

Matter and Heat

(Matter and
perties)

Energy

Electricity

Electricity and

Magnetism

Life

Electricity in our

Sound

2. Regarding with the propagation ways of the
heat, students;

2.1 Demonstrates heat conduction in solids by
experiment.

2.5 Indicates that heat can spread through
radiation.

2.9 Experimentally demonstrates convection heat
transfer in liquids.

2.10 Distinguishes conduction, convection and
radiation abouth the heat transfer.

1. Regarding with thermodynamics, students;

1.3. Gives examples of solids, liquids and gases
that conduct energy transfer with the best by
conduction, radiation and convection.

[11 1.3 It is stated that transmission of energy
through the conduction can take place in solid, liquid
and gas environments. Examples of convection in
liguids and gases are given. It is given that
convection is the transfer of the liquid with the taken
energy to another place. It is emphasized that
radiation is the transfer of energy through
electromagnetic waves. It is emphasized that there is
no need for a material environment for the transfer
of energy by radiation while a material environment
is needed for energy transfer in convection and
convection.

Canceled Question

1. Regarding with electrical charges, electrical
force and field, students;

1.2 Explain how charge distribution on the
conductors and insulators can be illustrated with
sample drawings.

1. Regarding with the electric current, students;

1.4 Demonstrates the relationship between
current, resistance and potential difference in serial
and parallel circuits.

1. In relation to the magnetic effect of electric
current and the transformation of electric energy
into kinetic energy energy, students;

1.3 Discover via experiment that the magnetic
effect that occurs in the center of the current
carrying coil changes by the current passing through
the coil and the number of turns of the coil.

2. Regarding with the properties of sound,
students;

2.4 Discover the relationship between the
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intensity and amplitude of the sound and the height
and frequency of the sound.

2. Regarding with the appearance of objects in
color, students;

2.1 Indicate that white light contains all colors.

2.2 It also states that there are rays that human
7th Light eye cannot notice.
2.4 Explain why objects appear in different colors
in white light and colored lights.

??? 2.1. Some students may think that when all
the colors of the light are combined, a black color
will be obtained.
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Analysis of 2016 LYS-2 Physics Test According to the Teaching Program

Question Grade Unit Name Gain Description
Id
1 12t The Nature 1. Regarding with the nature of physics, students;
of Physics 1.1 Explain that the field of validity and limits of
scientific knowledge can change and evolve with
examples.
2 gth The Nature 3. Regarding with modeling and mathematics in
of Physics Physics, students;

3.1 Explain the examples of physical phenomena by

using modeling and mathematics when necessary.
3 12th Matter and 1. Regarding with Thermodynamics, students;
Properties 1.1. Relate thermal equilibrium with temperature
difference and heat concepts.
4 11t Matter and 1. Regarding with pressure in solids, liquids and gases,
Properties students;

1.1 Calculate the pressure applied by solids to a
surface.

1.2. Calculate pressure at different depths in
stationary fluids.

5 10t Force and 3. Regarding with the motion of an object under a net
Motion force, students;

3.1 Solve problems by using the formula between net
force and acceleration and mass of the object.

3.3 Plot and interpret position-time, velocity-time and
acceleration-time graphs in one dimension.

6 oth . Force and 4. Regarding with the friction force, students;
11t Motion ) . -

4.1 Explore via experiment the factors that the friction
force depends on.

4.1 ve 4.2. The formula related with the friction
force is used only in the horizontal plane and for solid
objects.

7. Regarding with work and energy, students;

7.2. Explain the relationship between work done and
kinetic energy change.

7 11t Force and 6. Regarding the force that holds the solar system
Motion together, students,

818

6.1. Calculate the gravitational force.
6.2. Explain the movement of planets in solar system.

[!] 6.1 Newton's universal law gravity formula is given
and relationship of gravity with mass and distance is
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10"

11th

11th

11th

Force
Motion

Force
Motion

Force
Motion

Force
Motion

and

and

and

and

examined.

[1] 6.2 The Kepler laws are explained. It is emphasized
that the torque acting on the planet due to gravitational
force is zero and therefore the angular momentum is
constant.

4. In relation that each effect gives rise to a reaction,
students;

4.2 * Calculate the acceleration of an object and the
system consisting more than one object.

[11 4.2 * Using force diagrams, Newton's laws of
motion are applied in horizontal and inclined plane with
friction. Since the concept of the center of gravity is not
known, all the forces are drawn in the geometric center
of the object while the force diagram is drawn and torks
is not considered. The system may include fixed pulleys,
but does not include movable pulleys. The subject of
elevator is not processed.

1. Concerning the short-term interaction of objects,
students;

1.1. Explain the concept of momentum with
examples.

1.2. Explain the relationship between impulse concept
and momentum change with examples.

7. Regarding with work and energy, students;

7.2. Explain the relationship between work done and
kinetic energy change.

7.3. Explain elastic potential energy with examples.

7.4. Give examples of applications related to
conservation of mechanical energy.

[1] 7.3 The Hooke's Law is explained and the elastic
potential energy is calculated via the force-elongation
graph.

[l 7.4 * Conservation of mechanical energy; It is
applied to samples such as free fall, projectile motion,
elastic spring systems, simple machines, ballistic
pendulum.

5.1. Specifies the conditions for an object to be in
equilibrium

['] 5.1 *Mathematical relations (including the Lami
theorem Stevin formula) are given.
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11t Force and
Motion

gth Electricity
and Magnetism

10t Electricity

12t Electricity
and Electronics

11t Magnetism

12t Electricity
and Electronics

10t Waves
10th Waves
10th Waves

7. Regarding with work and energy, students;

7.1. Show parameters related the kinetic energy of
the body that rotates and moves while rotating.

7.2. Explain the relationship between work done and
kinetic energy change.

7.3. Explain elastic potential energy with examples.
1. Regarding with the electric current, students;

1.2 In case of connecting the batteries in series and
parallel in an electric circuit, they show the current and
total potential difference values in the circuit by
establishing the sample circuits.

2. In relation to current, voltage and electrical power
in electrical circuits, students;

2.3 Calculate the electrical energy that a circuit
element consumes per unit time.

2. With regard to capacitors, students;

2.2 Explain the relationship between charge and
voltage in a charged capacitor.

2.5 *Calculate the equivalent capacitance, charge and
voltage in case of connecting the capacitors in series and
parallel.

1. As regards magnetic field and magnetic field
sources, students;

1.5 *Explain the movement of charged particles in the
magnetic field.

[ 1.5 *The cases of parallel and perpendicular
motion of the charged particles in the magnetic field are
discussed with formulas, the other cases are discussed
only conceptually.

5 Regarding with electronic circuit elements, students;

5.1 Explain the role of widely used elements such as
diode, transistor, LED, photodiode, photoresistor in
electronic circuits.

1. Concerning with the waves on the springs and
wires, students;

1.1. Explains the difference between the two by
creating a pulse and a periodic wave.

1. Concerning with the waves on the springs and
wires, students;

1.2. Demonstrates the reflection of the pulses from
the fixed and moving end.

2.Regarding with the water waves, students;

2.1. Form linear and circular water waves; determines
the direction of the waves, wave top, wave pit,
wavelength, amplitude, period and frequency.
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12th Waves

12th Waves

12th Waves

10th Modern
Physics

11t Modern
Physics

4. *Regarding with colors, students;

4.3. Explain the difference between light and paint
colors.

1. Regarding with the reflection of light, students;

1.3. Make experiments showing how the image is
formed for different positions of an object in spherical
mirrors.

1.4. Explain the formation of image in the spherical
mirrors by drawing.

3. For concave and convex lenses;

3.4. *Calculates the size and position of the resulting
image.

2. Regarding with special relativity, students;

2.4 *Describes some basic concepts that need to be
reinterpreted for speeds close to light velocity.

*2.4 While the mass of a particle does not change
with speed, the kinetic energy and so the total energy are
dependent on the speed (if the potential energy is
ignored). Therefore, while the mass remains the same in
all inertial reference systems, the kinetic energy value
depends on the observation frame in which it is
measured (Change of concepts such as force, weight and
acceleration). Depending on the speed change, kinetic
energy change is emphasized and mass-energy
equivalence is explained.

1. Regarding with the particulate nature of light,
students;

1.Explain the photoelectric effect (BiB-1.a-d).

1.4 Summarizes the relationships between the
maximum kinetic energy of photoelectrons and the stop
voltage and the threshold energy.

[11 1.3 In the photoelectric event, it is stated that the
energy is in the electron volt range. It is emphasized that
the intensity of the light is a magnitude proportional to
the number of photons. The effect of the intensity and
frequency of the light on the photoelectric effect is
interpreted.

BEE1.3 10% grade Chemistry lesson 1t Unit: Structure
of the atom.

[1] 1.4 1t is explained that the stop voltage depends on
the maximum kinetic energy of the electrons but is
independent of the intensity of the light. Considering the
effect of light with different intensity, it is interpreted by
drawing a graph of change between the voltage applied
between the electrodes and the current intensity passing
through the circuit.

['] 1.4 Threshold energy is also historically referred to
821
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11th

12th

12th

11th

12th

Modern
Physics

Modern
Physics

Modern
Physics

From Stars

to Quasi-stellar

From Atom
to Quarks

as work function. It is emphasized that the threshold
energy and thus the threshold frequency depend on the
type of the substance and the work function value of
some metals (such as Na, Al, Cu and Fe) is given.

3. Regarding with the structure of the atom, students;

3.3 Explains the atom model predicting that the
electrons move in certain stable orbits.

1. Related to X-rays, students;
1.1 *Explain how to obtain X-rays.

1.2 *Distinguish the reasons for the formation of
characteristic X-rays with continuous spectrum X-rays.

[11 1.1 *By drawing the diagram of the X-ray tube,
accelerated motion of the accelerated electrons directed
to the metal plate target is discussed. The relationship
between the energy of electrons that hit the target metal
and the scattered X-ray energy is examined.

4. Regarding with radioactivity, students;

4.5 * Calculate the halving time of the decay of the
certain nucleus.

[1] 4.5 *The half-life concept is expressed by the decay
constant.

2. Regarding with the classification of stars, students;

2.3. *Categorize the stars according to the
temperature and spectral lines.

2.3 *No detailed examination of spectral lines is
allowed.

[l 2.3 * Stars properties are specified using the
Hertzsprung-Russell diagram.

1. Regarding with particles, antiparticles and photons,
students;

1.1. Explain with examples that each elementary
particle has a antiparticles.

1.2. *Compare the mass, charge and rest energies
(mass energy equivalent) of elementary particles and
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antiparticles.

1.3. Explains with examples that photons with
sufficient energy can form particles and antiparticles
pairs.

1.1 Particles are limited to subatomic particles.
Electron, proton, neutron and neutrino are given in the
order of their antiparticles, respectively, positron,
antiproton, antineutron and antineutrino.

1.2 *It is confined to particles from the previous
outcome.

[ 1.3 It is emphasized that a particle and an
antiparticle can form photons when combined in
appropriate conditions.
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Ek A:

2016 YGS Fen Bilimleri Testi Fizik Sorularinin Kazanim Igerigi

Soru No Sinif Unite Adi Kazanim icerigi
2. Fizigin dogasi ile ilgili olarak 6grenciler;
2.7 Fizik ilkelerine, vyasalara ve kuramlara
1 9. Sinif Fizigin Dogas! ulasirken bilimsel yontemlerin kullanildiginin farkina
) varir.
2.8 Belirlenen hipotezlerin ve kuramlarin
sinanmasi icin deneyler yapildigini ifade eder
2. Maddelerin degisimi ile ilgili olarak 6grenciler;
2.1 Maddenin tanecik yapisinda meydana gelen
Madde ve degisikliklere kimyasal, tanecik yapisinin degismedigi
2 9. Sinif Szellikler degisikliklere de fiziksel degisiklik denildigini belirtir
2.3 Bir maddenin baska bir maddeye dogal veya
yapay olarak fisyon ve flizyon vyoluyla
donisebilecegine érnekler verir
2.Kati, sivi ve gazlarda basing ile ilgili olarak,
2.2 Basingla ilgili matematiksel bagintilar
g Sinif verilmemelidir.
. Sini K
3 uvvet ve Kuvvet ve Hareket
11.Sinif ~ Hareket
Basing ile ilgili olarak;
1.1. Katilarin bir ylizeye uyguladigi basinci
hesaplar.
Kuvvet ve 1. Bir boyutta hareketle ilgili olarak 6grenciler,
4 9. Sinif Hareket 1.2 Konum, yer degistirme ve hiz kavramlarini
aciklar.
Kuvvet ve 6. Glines sistemini bir arada tutan kuvvetle ile
5 11.Sinif ~ Hareket ilgili olarak;
6.1. Kiitle gekim kuvvetini hesaplar.
1. Sarmal yaylarin 6zellikleri ile ilgili olarak
6 7. Sinif Kuvvet ve Ogrenciler;
Hareket 1.5 Yaylarin  ozelliklerini  kullanarak  bir
dinamometre tasarlar ve yapar.
2. Enerji donlstmleri ve enerjinin korunumu ile
ilgili olarak;
9. Sinif . 2.2 Enerjinin en genel anlamda kendini mekanik
7 Enerji . .. AV
enerji olarak gosterdigini 6rneklerle agiklar .
2.3 Enerjinin bir tirden digerine donisebilecegini
orneklerle agiklar
2. Isinin yayilma yollari ile ilgili olarak 6grenciler;
6. Sinif Madde ve Is
2.1 Katilarda st iletimini deney ile gosterir.
8 (12. (Madde ve
sinif) Ozelikleri) 2.5 Isinin 1sima yoluyla yayilabilecegini belirtir.

824
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9. Sinif
Eneriji
10. Sinif
Elektrik
9. Sinif Elektrik ve
Manyetizma
8. Sinif Yagamimizdaki
Elektrik
8. Sinif
Ses
7. Sinif
Isik

deneyle gosterir.

2.10 Isinin iletim, konveksiyon ve 1sima yolu ile
yayilldigi durumlari ayirt eder.

1. Termodinamik ile ilgili olarak 6grenciler;

1.3. iletim, 1s1ma ve konveksiyon yolu ile enerji
aktarimini en iyi gerceklestiren kati, sivi ve gazlara
ornekler verir

[!] 1.3 iletim yolu ile enerji aktariminin kati, sivi
ve gaz ortamlarinda gerceklesebilecegi verilir. Sivilar
ve gazlardaki konveksiyon akimlarina érnekler verilir.
Konveksiyonun, aldigi enerji ile akiskanin hareket
ederek enerjiyi baska yere tasimasi oldugu verilir.
Isinim,  elektromanyetik  dalgalar  araciligiyla
gerceklesen enerji aktarimi oldugu vurgulanir. iletim
ve konveksiyonda enerji aktarimi icin maddesel bir
ortama ihtiyag varken isinimla enerji aktarimi igin
maddesel bir ortama ihtiya¢ olmadigi vurgulanir.

iptal Edilen Soru

1. Elektrik yukleri, elektriksel kuvvet ve alanla
ilgili olarak 6grenciler;

1.2 iletken ve vyalitkanlarin (zerindeki yik
dagiliminin nasil olabilecegini 6rnek gizimlerle agiklar

1. Elektrik akimi ile ilgili olarak 6grenciler;

1.4 Seri ve paralel devrelerde akim, diren¢ ve
potansiyel farki arasindaki iliskiyi deneyerek gosterir.

1. Elektrik akiminin manyetik etkisi ve elektrik
enerjisinin hareket enerjisine déniisimia ile ilgili
olarak 6grenciler;

1.3 Uzerinden akim gecen bobinin merkezinde
olusan manyetik etkinin, bobinden gegen akim ve
bobinin sarim sayisi ile degistigini deneyerek
kesfeder.

2. Sesin ozellikleri ile ilgili olarak 6grenciler;

2.4 Sesin siddeti ile genligi, sesin yuksekligi ile
frekans arasindaki iliskiyi kesfeder.

2. Cisimlerin renkli gérinmesiyle ilgili olarak;
2.1 Beyaz 1s18in tiim renkleri icerdigini ifade eder.

2.2 insan gdziiniin fark edemeyecegi isinlarinin
da oldugunu ifade eder.

2.4 Cisimlerin beyaz isikta ve renkli 1siklarda
neden farkh renklerde gorindiklerini agiklar.

??? 2.1. Bazi Ogrenciler 1sigin tim renkleri
birlestirildiginde siyah renk elde edilecegini
duslinebilir.
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2016 LYS-2 Fizik Testinin Ogretim Programi Bakimindan incelenmesi

Soru No Sinif Unite Adi Kazanim Agiklamasi
1 12 Fizigin Dogasl 1. Fizigin dogasi ile ilgili olarak;

1.1 Bilimsel bilginin gegerlilik alaninin ve

sinirlarinin degisip gelisebilecegini érneklerle agiklar
2 9 Fizigin Dogasl 3. Fizikte modelleme ve Matematigin yeri ile ilgili
ilgili olarak 6grenciler;

3.1 Fizik olaylarini agiklarken gerektiginde
modelleme ve matematigin kullanildigini érneklerle
aciklar.

3 12 Madde ve 1. Termodinamik ile ilgili olarak ;
Ozellikleri 1.1. Isil (termik) dengeyi sicaklik farki ve 1si
kavramlari ile iliskilendirir.
4 11 Madde ve 1. Kati, sivi ve gazlarda basing ile ilgili olarak;
Ozellikleri 1.1Katilarin  bir yiizeye uyguladigi basinci
hesaplar.

1.2. Durgun akiskanlarda basinc,  farkh
derinliklerde hesaplar. .

5 10 Kuvvet ve 3. Net bir kuvvetin etkisindeki cismin hareketiyle
Hareket ilgili olarak 6grenciler;

3.1 Net kuvvet ile cismin ivmesi ve kitlesi
arasindaki bagintiyi kullanarak problemler ¢ozer.

3.3 Tek boyutta konum-zaman, hiz-zaman ve
ivme- zaman grafiklerini gizerek yorumlar)

6 9-11 Kuvvet ve 4. Sartinme kuvvetin ile ilgilin olarak 6grenciler;
Hareket 4.1 Sirtinme kuvvetinin bagh oldugu etmenleri
deneyerek kesfeder.

4.1 ve 4.2. Surtinme kuvveti ile ilgili baginti
sadece yatay dlizlemde ve kati cisimler icin kullanilir.

7. is ve eneriji ile ilgili olarak;

7.2. Yapilan is ile kinetik enerji degisimi arasindaki
iliskiyi agiklar .

7 11 Kuvvet ve 6. Glnes sistemini bir arada tutan kuvvet ile ilgili
Hareket olarak,

6.1. Kitle ¢cekim kuvvetini hesaplar

6.2. Gines sistemindeki gezegenlerin hareketini
aciklar

['] 6.1 Newton’un Genel Cekim bagintisi verilerek
cekim kuvvetinin kitleye ve uzakliga baghlig
irdelenir.

[ 6.2 Kepler vyasalari agiklanir. Kitlegekim
kuvvetinden dolayl gezegen (zerine etkiyen torkun
sifir ve dolayisi ile agisal momentumun sabit oldugu
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10. Sinif

11. Sinif

11. Sinif

11. Sinif

11. Sinif

Kuvvet
Hareket

Kuvvet
Hareket

Kuvvet
Hareket

Kuvvet
Hareket

Kuvvet
Hareket

ve

ve

ve

ve

ve

vurgulanir.

4. Her etkinin bir tepki dogurmasiyla ilgili olarak;

4.2 *Birden fazla cisimden olusan sistemlerde
sistemin ve cisimlerin ivmesini hesaplar

[11 4.2 * Serbest cisim diyagrami da kullanilarak
Newton’un hareket yasalarinin siirtiinmeli yatay ve
egik duzlemde uygulamalari yapilir. Agirlik merkezi
kavrami bilinmediginden serbest cisim diyagrami
cizilirken butlin kuvvetler cisimler homojen kabul
edilerek cismin geometrik merkezine ¢izilir ve
kuvvetlerin dondirme etkisi dikkate alinmaz. Sistem
sabit makaralari da igerebilir, ancak hareketli
makaralari icermez. Asansor problemlerine girilmez.

1. Cisimlerin kisa sireli etkilesmesi ile ilgili olarak,
1.1. Momentum kavramini 6rneklerle agiklar .

1.2. itme (impuls) kavraminin momentum
degisimi ile iliskisini 6rneklerle agiklar.

7. is ve eneriji ile ilgili olarak,

7.2. Yapilan is ile kinetik enerji degisimi arasindaki
iliskiyi aciklar.

7.3. Esneklik potansiyel enerjiyi 6rneklerle agiklar.

7.4. Mekanik enerjinin korunumu ile ilgili
uygulamalara 6rnekler verir.

[l 7.3 Hooke Yasasi agiklanip, kuvvet—uzama
miktari grafiginden yararlanarak esneklik potansiyel
enerjisi hesaplanir.

[l 7.4 *Mekanik enerjinin korunumu; serbest
disme, atis hareketleri, esnek yay iceren sistemler,
basit makineler, balistik sarka¢ gibi orneklere
uygulanir.

5.1. Bir cismin dengede olmasi icin gerekli sartlari
belirtir

[l 5.1 *Denge kosullari ile ilgili matematiksel
bagintilar (Lami teoremi —Stevin bagintisi da dahil)
verilir.

7. Is ve eneriji ile ilgili olarak,

7.1. Dénme ve donerek oteleme hareketi yapan
cismin kinetik enerjisinin nelere bagh oldugunu
gosterir.
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9. Sinif

10. Sinif

12. Sinif

11. Sinif

12. Sinif

10. Sinif

10. Sinif

10. Sinif

Elektrik
Manyetizma

Elektrik

Elektrik
Elektronik

Manyetizma

Elektrik
Elektronik

Dalgalar

Dalgalar

Dalgalar

ve

ve

ve

7.2. Yapilan is ile kinetik enerji degisimi arasindaki
iliskiyi aciklar.

7.3. Esneklik potansiyel enerjiyi 6rneklerle agiklar.

1. Elektrik akimi ile ilgili olarak 6grenciler;

1.2 Bir elektrik devresinde ureteglerin seri ve
paralel baglanmasi durumunda, devredeki akim ve
toplam potansiyel farki degerlerini, 6rnek devreler
kurarak gosterir

2. Elektrik devrelerinde akim, gerilim ve
elektriksel giig ile ilgili olarak 6grenciler,

2.3 Bir devre elemaninin birim zamanda harcadigl
elektrik enerjisini hesaplar.

2. Sigaglar (kondansatorlerle) ile ilgili olarak;

2.2 Yuklenmis bir sigagta yiik ile gerilim arasindaki
iliskiyi aciklar.

2.5 *Sigaclarin seri ve paralel olarak baglanmalari
durumunda esdeger siga, ylik ve gerilim degerlerini
hesaplar.

1. Manyetik alan ve manyetik alan kaynaklari ile
ilgili olarak;

1.5 *YUklG parcaciklarin  manyetik alanda
hareketlerini agiklar.

[1] 1.5 *YUklG pargaciklarin manyetik alana paralel
ve dik girmesi durumlari formdilsel olarak diger
durumlar yalnizca kavramsal olarak tartisilir.

5 Elektronik devre elemanlariile ilgili olarak,

5.1 Diyot, transistér, LED, fotodiyot, fotodireng
gibi  yaygin  kullanilan elemanlarin  elektronik
devrelerdeki rollint agiklar

1. Sarmal yaylar ve teller Uzerindeki dalgalarla
ilgili olarak 6grenciler;

1.1. Atma ve periyodik dalga olusturarak ikisi
arasindaki farki aciklar.

1. Sarmal yaylar ve teller UGzerindeki dalgalarla
ilgili olarak o6grenciler;

1.2. Atmalarin sabit ve hareketli ugtan
yansimasini deneyerek gosterir.

2. Su dalgalariyla ilgili olarak 6grenciler;

2.1. Olusturdugu dogrusal ve dairesel su dalgalari
lizerinde; dalgalarin ilerleme yoni, dalga tepesi,
dalga c¢ukuru, dalga boyu, genlik, periyot ve
frekansini belirler.
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10. Sinif Modern Fizik
11. Sinif Modern Fizik

4. *Renklerle ilgili olarak;

4.3. Isik ve boya renkleri arasindaki farki agiklar

1. Isigin yansimasiyla ilgili olarak;

1.3. Kiresel aynalarda cismin farkli konumlari igin
goruntinun nasil olustugunu gosteren deneyler
yapar.

1.4. Kiresel aynalarda goriinti olusumunu
gizerek agiklar.

3. ince ve kalin kenarli merceklerle ilgili olarak;

3.4, *QOlusan goriintinin konumunu ve boyunu
hesaplar

2. Ozel gorelilik ile ilgili olarak;

2.4 *lsik hizina vyakin hizlar igin yeniden
yorumlanmasi gereken bazi temel kavramlari
ornekler vererek agiklar

*2.4 Bir parcacigin kitlesi hizla degismezken,
kinetik enerji (Ek) ve (Potansiyel enerji dikkate
alinmazsa) dolayisi ile toplam enerji (E) hiza baghdir.
Bu nedenle kiitle tim eylemsiz referans sisteminde
ayni kalrken, kinetik enerji degeri olguldikleri
gozlem cergevesine bagli olarak degisir (kuvvet,
agirhk ve ivme gibi kavramlarin degisimine girilmez).
Hiz degisimine bagl olarak kinetik enerji degisimi
Gzerinde durulur ve kitle-enerji esdegerligi aciklanir.

1. Isigin tanecikli 6zelligi ile ilgili olarak;
1.3 Fotoelektrik olayini agiklar (BiB-1.a-d).

1.4 Fotoelektronlarin sahip oldugu maksimum
kinetik enerji ile durdurma gerilimi ve esik enerjisi
arasindaki iliskileri 6zetler.

[l 1.3 Fotoelektrik olayinda enerjinin elektron
volt mertebesinde oldugu belirtilir. Isi8in siddetinin
foton sayisi ile orantili  bir blytklik oldugu
vurgulanir. Gelen 1sigin  siddet ve frekansinin
fotoelektrik olayindaki etkisi yorumlanir.

BEE1.3 10. sinif Kimya dersi 1. Unite: Atomun
Yapisi.

['] 1.4 Durdurma geriliminin elektronlarin sahip
oldugu maksimum kinetik enerjiye bagh oldugu,
ancak 1sigin siddetinden bagimsiz oldugu agciklanir.
Farkli siddete sahip 1s1gin etkisi de gz 6niine alinarak
elektrotlar arasina uygulanan gerilim ile devreden
gecen akim siddeti arasindaki degisim grafigi cizilerek
yorumlanir.

['] 1.4 Esik enerjisine tarihsel olarak is fonksiyonu
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29 11. Sinif Yildizlardan
Yildizsilara

da denildigi belirtilir. Esik enerjinin ve dolayisi ile esik
frekansinin maddenin cinsine bagli oldugu vurgulanir
ve bazi metallerin (Na, Al, Cu ve Fe gibi) is fonksiyonu
degeri verilir.

3. Atomun yapisi ile ilgili olarak;

3.3 Atomda elektronlarin  belirli  kararh
yoringelerde dolandigini 6ngéren atom modelini
aciklar

1. X-i1ginlarr ile ilgili olarak,
1.1 *X-isinlarinin nasil elde edildigini agiklar

1.2 *Surekli spektrum X-isinlari ile karakteristik X-
isinlarinin olusturulma nedenlerini ayirt eder

[ 1.1 *Xasinlari tUplinin semasi gizilerek
hizlandirilmis elektronlarin  hedef metal levhaya
carptirilarak ivmeli hareketi irdelenir. Hedef metale
carpan elektronlarin enerijisi ile sagilan X-isini1 enerjisi
arasindaki baginti incelenir.

4. Radyoaktiflik ile ilgili olarak,

4.5 *Belirli sayidaki c¢ekirdegin bozunarak
sayisinin yarlya inme siiresini hesaplar

['T 4.5 *Yari 6mir kavrami bozunma sabiti ile
ifade edilir.

2. Yildizlarin siniflandiriimasi ile ilgili olarak;

2.3. *Yildizlari sicakliklari ve tayf gizgilerine gore
siniflar

2.3 *Tayf cizgilerinin detayli incelenmesine
girilmez.

[ 2.3 *Hertzsprung-Russell diyagrami
kullanilarak yildizlara ait 6zelikler belirtilir.
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12. sinif

Atomlardan
Kuarklara

1. Pargacik, karsitparcacik ve fotonlar ile ilgili
olarak,

1.1. Her temel pargacigin bir karsitpargaciginin
bulundugunu 6érneklerle agiklar.

1.2. *Temel pargacik ve karsitparcaciklarin kitle,
yuk ve durgunluk enerjilerini (kiitle enerji esdegeri)
karsilastirir.

1.3. Yeterli enerjiye sahip fotonlarin pargacik ve
karsitparcacik ciftleri olusturabilecegini 6rneklerle
aciklar.

1.1 Pargaciklar atomalti pargaciklar ile
sinirlandinilir.  Elektron,  proton, nétron ve
notrinonunkarsitparcaciklarinin sirasi ile pozitron,
karsitproton, karsitnétron ve karsitnétrino oldugu
verilir.

1.2 *Bir onceki kazanimdaki parcaciklar ile
sinirlandirtlir.

[ 1.3 Bir pargacik ve karsitpargacigin uygun

sartlarda  bir araya geldiginde foton da
olusturabilecegi vurgulanir.
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