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¥zet

Bu araktérmanén amacé; Fen ejiti mi bajl aménda Uzay,
akamal é kavram test.i geli ktirmektir.-Z8Bmant elsavrajméere
farkéndal éjé ile ZamadmémkdadiakdBi Isior luil uiknianiked¢elged i k't
anketin il k akamasé 3 kKéklé& -oktan se-mel. ol ar ak, i k
czere 5 kKeéekl e, &-¢é¢nc¢ akama i slek 5i6Kii dud &kma tbitli gii dd =z
S-¢é¢nce¢ akama il e kavram yanél gélarénén ortaya -eékaré
cronbackal pha dej eri 0.71 olarak hesaplanméxkt ér. Maddel er
arsénda, ayért edicilik indeksleri ise 0.15 ile 0.70 e
Anahtar Kelimeler: UzayZ a ma n , .- akamal é .anket, kavram yaneél gesé

Three-step Conceptual Test Development about the Concepts of Space,
time, speed and Gravitation in the Context of science Educatio

Abstract

The aim of this research is to development of three stage measurement vehicle about the Spaezdiarg] sp

mass attraction in the contex of science education. This test examine the awareness of the conceptiofespace

and the variability of time. A questionnaire comprising of sixteen questions was developed as a data collection
tool in the study. Te first stage of the three stage survey is structured in the form of three closeneittijed

choice questions, whereas the second stage is structured as four close ended and one open ended questions five
multiple choice questions, as to third stagésistructured as the fiyeoint likert type. The first two stages

measure the level of knowledge, and the third stage aims to reveal the misconceptions. The-atpinbaciue

of our 15question questionnaire was calculated to be 0.71. When the itenesexamined, item difficulty

indices were calculated between 0.18 and 0.51, and discriminant indices between 0.15 and 0.70.

Key Words: Spacetime, threestep survey, misconception
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da araktérma ve kekf etrympgéan mbhO@n keaj f dmak tn
bilimler:i dersl erinde, t emel astronomi Il e
ortaokulda °jJrenmik oldukl aré astronomi kavi
a-ékl ayamalde kll ak &hi(b) | 2B@&@3bajl amda yapél an e

ol madej é noktasénda K¢pheye d¢kel mektedir.

arakter ma, sorgul ama kekfet me, analiz et me
ol acajée de¢e¢keakilmekeedbr | i NI &r i dersleri, b u
Fen bilimler:i bireyl erde, bil i msel S¢re- k
akKi kOrder . Bireylerin i-inde yakadeé] é ortamc
edebilms i ; tanémlayabil mesi ve makul °]l - ¢de -9
Engin, 2007).

Fen Dbilimlerd.i i nsanl arén yakadeéekl|l aré -evrey

arama d¢keéegncesini teti klHaynekeermhyeywyYéehvadgbeme2 0

Bu bil gi vV e beceril erin gel ecek nesill ere
koymaktadeér . Fakat Fen ejitiminde ortaya - €
il e okullarda okutul an fée&kn adceridlearii gerl arseekn &k

Demirkuk, 2014).

Fen bilimler:i dersinde t emel astronomi bi
veril mektedir Bu konu al aneénda; d¢nya ve e
deji kKimlerin ar ait evel mexd,ediilnmediemene i | i Kki
al maktadeéer ( MEB;Za2maln3 )k.a vk aakmeétn aUzyeeyr v er i | med
UzayZ a ma n kavr amé il e Plhgi | l' i1 terate¢r tara

bajl aménda temélgi last kavomaim iylaméligél aré ve

yapeéel mécx -al ékmal ar a rastl anmaktadér . Bu -
il k°®°jJretimden | isans d¢zeyine kadar ©°jJrencil
vd. , 201 3; ¢, a015)Dulukan weSea j ¢t dg@tmn2013;Emr ahoj | u ve ¥z
2009;)Kal kan, Ust aldyKd ¢v &, KKlak &an, Bol at , Ak de mi
2012) . B¢l bl vd. (2013) vyaptéjeée -aleékmada °]
bilgileri bilims e | ol arak a-éklayamadékl ar é; a- ekl am
olukturulan bilgiler i-erdif5j.i tespit et mikl
¥tesi: Uzay Bil mecesi 0 ¢nitesinde 10 fen bi
sonucunda °jJretmenlerin yaréseénen snite i | €

°T renci sorul aréné yanétlamada kendil erini j
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vd. (2013) son séneéf fen bil gi sikaviamkt anean
ili kkil endir me duruml ar éné incelemi ktir. ¢
adayl arénén temel astronomi bilgilerinin za
¥zte¢rk (2009) Fen Bil gisi ¥] r etrneenrclii J¢iz eBCilnegd
yéell ék bir -aléekma 11l e Astronomi konul ar én
d¢ezeyl eri hakkénda di key bir -alékma ortaya
1 séneéeft a; kavraml ar é anthalmgéldarzéerydrerfi @z ina
séneéeft a; kavram yanél gél arénén azal ép bilim
yanél geéel arénén tekrar artarak ©°Jrencilerin
etmi kl erdir. Kal kanadayé2Qa2y i 106 &%t edodmemi
yanélgélarée ¢zerine yapteklareé -al ékmada; fe
kavram yanélgeéel arénén ol duju belirtip, baze

bazée kavélaar gl igse ortadan kal dér maséneén

vd. (2012) fen bilgisi °Jretmen adayl arénén t
ol duj u tespit edil miktir. -Zamaematkavr ama& amm:
vapél mék bir -alékmaya rastlanmaméxteer . Yapée
Bu - al @k man£ézna naanma ckéa vuhzaanyé i |l e il gi | i fen bil
eksi klijini ve kavram yaneél gélearté@né elalkitrilreme

Y°nt em

Bir grubun belirli °czelli klerini belirl emek
tarama (survey) arakvieemageg. dBuoi bha] Bamndh?© zta
Bil gi si ¥ retmenl i iséliedfdamsn pérjagertarmén dadkaiy | hae
Héz ve Yer-ekimramajp|l eanendme Uealgkéndgaeyl er i
°] -me aracé miedalktaramekeérima ny°nt emi tar ama |
¥l -me araceée gelki ®ti-mieli riikcerend heal ikkolnu bel ir
konu il e ilbgi i sénérl el ékl ar belirlenerek
yapél mal édeéer . ¥ -me aracénén yapél ékx amacén
kul |l anél abceaki rd emunledri di r . Belirlenen sorul ar

bir °rneklem ¢zerinde wuygulanmal & ve ortaya

g¢-1 ¢k indeksl eri ve ayértedicilik indeksl ei
d¢ezleener ek uygul ama akamaseéna ge-il melidir
ger -ekl ekttzamhaer &klonuzgawda ¢ - akamal e bir k a

akamadan olukan kavram testinin il k adamasé;
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kKekl e -oktan se-mel. ve 1 kékké a-eék u-Ilu ol
i kert ol arak yapélandéreéel méxktér. Gel i ktiril
fizik ejitimi al anéenda uz ma adildkten s8nfar Gréesunm ¢ vy e
''niversitesi Ejitim Fakg¢gltesi Fen Bil gi si
°Jretmen adayéna uygulanméxkter. Bakdlphan g é -t a
dej eri 0.63 olarak hesapl aonrméexkggveniGg¢ivienolr in
dol aye -ékarél mekteér. Anket son ol arak 15 so
alpha 0,71 olarak hesaplanméxteér . Verilerin
°Jretmen adayl arénéennvérndiijnici here bikn n€or akKa
0.5 puan, yanl ék cevap i-in 0 puan veril mi«ckt
¥rnejin; bir sorudaki birinci ve i1 Kinci akat
adayé hefrimk@ma puan, toplam 1 puan al ér.
verdi kl er i cevaplardan emin olup ol madékl ar €
verdi kl er i cevaplardan ne kadar emin ol duk
genel i I -in te¢gm sorularén birbiri il e ol an
-al ekmasé yapél méxkteéer . Ge-erlilik ©°1l-¢mgn a
genell eme yapabil me anl aména gelainkef ¢ ak mdr me
-al ékt éej e bil gilerin sadece bir soru Il e (
ge°r ¢l mektedir. Dol ayéséyla kapsam ge-er |l iji
Bulgular
Bu -al ékmada el de edil en bul gul ar t aibl ol ar
sonucunda her bir sorunun g¢-1 ¢k ve ayert ed
Tablol.Anket Sorularéenén G¢-1 ¢k Ve Ayértedicilifjgi
Soru GGel-¢l ke k A
KndeksA- ékl ama Kndeksi A- ékl ama
1 0.25 Zor Madde 0.29 Zor ama ayeért ec
2 0.44 Orta gg¢- 0.54 Cok iyl bir madd
3 0.23 Zor Madde 0.45 Cok iyl bir madd
4 0.44 Ortag ¢ - | ¢ k 0.67 ¢ok iyi bir madd
5 0.39 Orta gé¢- 0.26 Zor ama ayeért ec
6 0.44 Orta g¢- 0.58 cok ivyi bir mado
7 0.49 Orta g¢- 0.50 Cok ivyi bir mado
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0.22 Zor Madde 0.23 Zor ama ayért ec
9 0.39 Orta gg¢- 0.61 ¢ok iyi bir madd
10 0.51 Kolay Madde 0.44 Cok iyl bir madd
11 0.42 Orta gé¢- 0.70 cok ivyi bir madd
12 0.42 Orta gé¢- 0.45 Cok iyl bir madd
13 0.38 Orta gé¢- 0.15 Zor madde ayeérte
14 0.18 Zor Madde 0.18 Zor madde ayéertei
15 0.49 Orta gé¢- 0.65 cok ivyi bir madd
Testin ortalama g¢-1¢7¢ =0, 38
Tabloli ncel endi jinde g¢-1 ¢k i ndeksi bajl aménda
Aorta g¢-1 ¢kteo ol duju, bir sorunun i se fiko
i ndeksi bajl aménda on sorunun A¢ok ivyigci bir
bir maddeo ol duj u, i ki sorunun ise AZor mad
Geliktirilen anketin kapsam ge-erl il if7Ji tabl
Tablo 2. Kavram TestiKapsamSor u Di yagr amé
Kavram Bajl am ¥l - ¢l en Bi Sorular
UzZAY —Tanémé 1
* Uzay Bajl eHez tanémlaner 7,12
Hé z
Zaman BajlZaman Heéeza Baj 2,7,10
K¢etle ¢
Uzay Bajl eK¢gtle -ekimi t 4,5
Zaman K¢gtl e ¢e
' Zaman Bajlbajl éedeéer 2,45,6
ZAMAN —Tanémé 3
* Uzay Uzay-Zaman Zaman Uzaya( me 2,8,9
Bajlaméndézamanen akexk h 11,1214,
dejikebilirdiri15
2,8,9,13,
Zaman il e Uzay 15

Tab !l ae kavBai testi kapsasmmor u di yagramé incelendijinde
soru, wuzay bajlaméenda héz tanéme ile ilgild:@i
soru, uzay bajlaménda k¢tle -ekemiekilmmi iidllgel
dert soru sorulduju -g&mgnh mektvreadmeé . bAyr @awman da
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bajl e olduju ile ilgil:@i é - sor u, Zamanén a
be¢etenl ¢ ¢ hakkénda bek s or wlar bicenudzld kayramlag © r ¢ |
bajl antélé olduju i-in bajlant &lja enlcdulelrameé

sorulara vermik ol dukl aré cevplar tablo 36te

Tablo 3. T¢m Sorul ara WYerYd zde (C)v alpd jag léémlIFare&k an s
Soru 1.ve 2. a 2. akamay 1. akamay AKkamayhal a

dojru cev cevapverenler cevap verenler cevap verenler

f % f % f % f %
1 16 13 10 8 22 18 72 61
2 26 21 6 5 34 29 54 45
3 23 19 16 14 25 20 56 47
4 32 27 2 1 26 22 60 50
5 24 20 9 7 39 33 48 40
6 32 27 2 1 28 23 58 49
7 45 38 11 9 20 16 44 37
8 1 1 8 6 37 31 74 62
9 39 32 5 4 22 18 54 46
10 39 32 5 4 33 28 43 36
11 40 33 6 5 10 8 64 54
12 40 33 9 7 15 12 56 48
13 22 18 24 20 21 18 53 44
14 13 11 3 2 18 15 86 72
15 46 38 9 7 26 22 39 33
Tablo 3Y&rdeeé&r dojrultusunda ©°jJrencilerin er
vermi kken en az tam dojru cevabé 8. Soruya
dojru cevabe 5. Soruya verirken, en az kes
°jJrcenerin en fazla yanl ék cevabeée 14. Soruy
ver mi Ktir,
Sonu- ve Tarteékma
¢al @ékmanén bulgul ar é incelendijinde en faz
Zzaman neyi tanémlar ?20 s oarpu svuenruinl eonl dsugjruu, iesne &

akék heéezeéena g°re be¢gzel ¢ veya geni kKl er mi ? ¢
birbiriyle P kkio ol maseéena kar kén veril e

bulunmadéj] é veya kadvujaun kyaaméd égréed aa léunkétnu rbnud kutni

~

Kapsam ge-er |l il if7Ji bajl aménda tablo 2 incel
olarak ele aléendej e, bu durumun kans fakt?©°ryg
kavramé hem uzay bajaljdmaénmédaahemceed enamahk, b bl

bil gi d¢zeylerinin farkle a-élardan ortaya -
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czerinde yapeélan genel dejerl endirme sonucur
hesaplanméekuébazeledabbu dejer 0.18 ile 0.51
46deki verilere g°re 14. sorunun madde g¢- 1
ankete katelan °jJretmen adayl arénén %18 inir
belirtirr Ayné «kekil de anketin 10. sorusunun madde
bu soruya fen Dbilgisi °jJretmen adayl arénén ¢
belirtir.

Tablo 26de ayértedicilik indekara®géamdeca ba&jéil
go°r ¢l mektedir. Anket , uygul anan °rneklem ¢z

farkl é °rnekl eml er czerinde uygul andéj énda
déekenegl mektedir . Bu y°onyg i | e hangik Ert $omin - ek

bul unmamaktadeér .

¥neril er
Bu - al @owrmadma 1t5 sor udZaanmmaaol uaknaknet Uz agyel i Kkt i ri
géevenior g sajl anmexkteéer . An k e t-Z a®njarne t kmeewnr awvrg

bajl aménda uzay taneéem&k hae&ma&n ttameEmE, vehgzr
manada uzag aman kavramé tanéemé hakkeéndaki bil gi
kavram yaneél gél aréneéen belirl enmesinde kKul |

hakkeéndaki bil gianglzeéglledria n ét e® Bkl-am/a2abnd eyn b el i

Kaynak- a

ms e | S¢re- beceasérdakii l

Akt ameéxkEr gH.f2007¥ . Bi | i
ettepempriversitediU.Jajnalt i m F.

ilikkininHae
of Education)33:11-23.

Bel bel E. , Kyibil, O@rta®kul & 8kaskinef ¢ejr éao
kavraméyla 11 gil:i alEgé@ltamalvwe é ¥g n e thiethi A
Dergisi, 2(3): 170179.

Beyekeozt or k, kK .... KA&KIgé& -n, & d¥& miakk.Demi, or(2@L2).

Bili msel Ar a k(t1é2r. m aBuakéPireegemAkademi.

¢cakmur, H. (2012) . Ar akt ér mbAF ®rewdrdive Medicimee g ¢ Vv
Bulletin, 11(3): 339344.

¢oruhl u, ¢eflpnilROLY.S.&MGek Si st emi ve ¥tesi: Uz ay
karkél akelan °Jretmenbprolfizelhé dmansane y an
Ej i ti mbiil8(2n2682&lr gi s



68
Internationd Journal of Humanities anBducaion

Durukan, | . -Aeslan, A.&2013.aj | &m@n bil gi si °Jret men
astronomi kavraml ar éeneée i IFHeknkiBielnidmlrenrei d¥
Dergig, 1(2):97-109

Emr aho] I¥uz,t (N(RD9.8AFen Dbil gisi °Jretmen adayl a
anl ama seviyelerinin ve k,anune daylamgahbiré | g é | :

araktten ma.Sosyal Bi |l i,a81el6518nst it ¢s¢ Der gi

G¢l en, DéEmi, r k&2R14H. GN.nek Se s¥embi : Uzay Bil mece
G°rselyaMatner¥jrenci YBAK &[] € 6 € ma FRIH(K)il-6§ ¢ s i D
19.

Han-er, A. H. . kensoyQ03. Kl k°& r¥ali dnareé m,aj H.ak
°Jretiminin °nemi ve nadé] enl eRaduikaleges.r e k t
''niversitesi EJ 11{13)B08F a k ¢ | t e s i Dergi si

Kal kan, H. , Ust a(b2alx0,7 )R, K& kKavlek aonr,t a8.j reti m °
astronomi konul ar énOmdko k ukzavMayné sy anmeil ge&i s

Fak¢l t es2Bl-1Der gi S

MEB (2013)KI k°jJ retim kurumlareée (il kokull ar ve or
ve 8. Seéenef | arApkaraTalineTerbiys Kgruluo g r a meé

Tan, M. & Temiz, B. K.(2003.Fen °jreti minde bilimsel. s¢re-
Pamukkale | niversited@3),8101t i m Fak¢l t esi |
Teéer k, C. , Kal k aenmi rS,. ,E.B,olKaar,a kVvb. -,, fek.d, v& Kal k:
teknol oj i ° 7 me ttneemme | a daasyt|raornkoanei r a kna v rdagnzl eayrl

czerine bir Hjuirtuimm-aé&e &b e®r man 1), 202 Der gi s
209.



Extended Abstract

Today's knowledge and technology allows space to explore and explore next to the world
now. As a result of thesdiscoveries; basic astronomy is given in the science lessons While
the concept of astronomy express in the 8th grade students using, they have learned in
primary and secondary schools, and they can not explain the concept on a scientific scale and
evenhag mi sconceptions (B¢l bl et al ., 2013) .

is sufficient or not

The basic astronomy knowledge in the science course is given under the heading "World and
the Universe". In this subject area; despite the fact #wentific information about
exploration, exploration and exploration of the features and structure of the world and the

universe is included, the Spa€ane concept is not given enough importance (MEB, 2013).

When a literature survey on the concept pacetime is made, levels related to basic
astronomy studies are generally found in the context of science education on conceptual
misconceptions and understanding (Kalkan et al., 2007). In the context of science education,
there was no study about spditee concept. It is important to identify the lack of knowledge

and conceptual misconceptions of the science teacher candidates regarding tlienspace
concept.

Method

When the measurement tools are developed, firstly measured subject should be determined.
Limitations on the subject are determined. A comprehensive literature review of the subject
should be done. Prepared Questions for the purpose of the measurement tool should be asked.
The prepared questions should be applied on a sample by taking epipésh.oPrepared

guestions should be examined at validity, reliability, substance abuse and distinctiveness.
In this study, a threstage concept test on spdtae was established.
Findings (Results)

Threephase concept test that first stage 3 multiple choice, and second phase 4 multiple
choice, and third stage phase 5 multiple choice was prepared. The developed concept test
was checked by three specialists in the field of science education andspéggcation. The

test was appliedL20science teacher candidates at Giresun University Education Faculty. The
reliability coefficient, cronbacfalpha, was calculated as 0.71. As a result of the item analysis

of the questionnaire, the difficulty and dmttiveness of each problem is given in table 1
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Table 1. Difficulty and Discrimination of Survey Questions

Q Difficulty Difficulty Discrimination Discrimination
Index Explanation Index Explanation
1 0.25 Difficult Substance 0.29 A difficult but distinctive substance
2 0.44 Moderate difficulty 0.54 A very good item
3 0.23 Difficult Substance 0.45 A very good item
4  0.44 Moderate difficulty 0.67 A very good item
5 0.39 Moderate difficulty 0.26 A difficult but distinctive substance
6 0.44 Moderate difficulty 0.58 A very good item
7 0.49 Moderate difficulty 0.50 A very good item
8 0.22 Difficult Substance 0.23 A difficult but distinctive substance
9 0.39 Moderate difficulty 0.61 A very good item
10 0.51 Easy Article 0.44 A very good item
11 0.42 Moderate difficulty 0.70 A very good item
12 0.42 Moderate difficulty 0.45 A very good item
13 0.38 Moderate difficulty 0.15 Difficult substance discrimination low
14 0.18 Difficult Substance 0.18 Difficult substance discrimination low
15 0.49 Moderate difficulty 0.65 A very good item

When table 1 is examined, it is seen that four problems are "difficult" in the context of
difficulty index, ten problems are "medium difficult” and one problem is "easy". In addition,

in the context of discrimination index, ¥ iseen that ten questions are "Very good", three

problems are "Difficult but distinctive” and two problems are "Low difficult substance

discrimination.Validity of the developed @stionnaire is given in table 2
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Table 2. Concept Test Scop@uestionDiagram

Concept Context Measured Information Questions
SPACE — Description 1
Space Context Speed is defined 7,12
Speed Time Context Time depends on speed. 2,7,10
Gravity Space Context Gravity isdefined 4,5
' Time Context Time depends on Gravity 2,4,5,6
TIME — Definition 3
* Spacatime Time depends on space 2,89
Space context
The flow rate of time can
change 11,12,14,15
2,8,9,13,

Space withtime is a

complete story. 15

When the scopgquestion diagram is examined, there are two questions about definition of
space in space context, two questions about velocity definition in space context, three
guestions about velocity concepttime context, two questions about mass attraction in space
context, four questions are asked. In addition, in the context of the-$paeeconcept, it

appears that there are three questions about time being connected to space, four questions
about time fow, five questions about time and space integrity. Some of the questions are
related to more than one concept, so the concepts they are connected to are mentioned in the
chart.

Conculusion and Discussion

The developed measuring tool can be used to meésokeledge levels of science teacher
candidates about spatime, space, gravity and velocity concepts, and to identify information

deficiencies and conceptual misconceptions
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EKLER
Fen Bilgisi ¥J]r et reaamaAnd akya varraédmméé nH a kUkzdamyd a knii nB i¥
Anketi
Demografig Bilgiler
Yacké€:
Cinsiyetiniz : // Erkek // Bayan
Ail eni zin

Uzay Zaman il e ilgili efji

/'l Anadol u Lisesi /
HangilLise Mezunusunuz Lise //Fen Lisesi //Meslek Lisesi
/| I/ Dijer ééééééeéééeceé

SORULAR
1. Uzay Nedir? 2. Zaman mekana g°re defj
') Uzay Tanémsézdéer. ') Zaman Mekandan bajém
INMekandér . I'1') Zaman mekana bajéml
l'11) Zaman il e mekan ar
1) Hi-1iktir. s°yl enemez
cenkye; ¢enke s
a) Knsan aklé uzayé kaya) D¢nyanén yer -eki mi
b) Uzay sonsibaettbi r bokl b) D¢gnyanén yer - eki mi
c) Mekan(ara-) y¢ksek h
c) D¢nya dahil herkey vheéezlaner.
g)_ _G('r_'e'f Ve gehek etrafd) Zaman mekana bajlé d
ctéengder .

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eeeeeeeeeeeeceeeeeeeeecee eeeeeeceeeeeeeeeeeeeecece

e é

Verdijiniz bu cevaptan Verdijiniz bu cevaptan

/1 Kesinlikle Eminim /1 Kesinlikle Eminim

[/ Emi n /dleeisliinm i kl e Emiit/ / Emin dejilim /1 Kesin
4. Yer -ekimi (K¢gtle -ekim

3. Zaman Nedir? mi?Neden?

')y Zaman tanémlanamaz. ) Etkiler.

I'l') Zaman bir soyut kav ll)Etkiemez.

I'1 1)y Zaman bir d°nge¢der 1 l) Bir key syl enemez

¢Ceéenkyg; ¢Ceéenkyg;

a) Zaman algéelareméezén a) Yer -eki mi arsa za

b) Zamané insan beyni ab) Yer-eki mi arsa za

c) Denpame@msinde d°nmesi ) Yer-ekiminin artmaseé@

tekrar eder.

d) Zaman bir °I1 -¢mder d) Yer -eki mi il e zaman

eeeeeeeeeeeeeeeeeeeecece eeeeeeeeeeeeeeeeeeeecee
e

é

Verdijiniz bu cevaptan VerdijJiniz bu cevaptan
/1 Kesinlikle Eminim /1 Kesinlikle Eminim

[/ Emin dejilim /1 Kesin/ [/ Emin ej illei nEmi/n Kdeesjiinl
5. K¢tle ¢ekimi (Yer -ek6 Yer -ekimi suan ki vy
mi? Zzamanén akék hezé hakke
') Ke¢gtle ¢ekimi, Ajérl é&l) Yer -eki mi zamané etk
I'1') Yer-ekkamnr &Srodart. birl 1) Yer-ekimi zamané et
I'1T1) Yer-ekimi tanémlanll1l) Yer-ekiminin art ma
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a) Ke¢tlesi olan CISImlea) Zaman akék héze yava
etkiler.
b). K¢tilce sii mblean n birbirb) Zaman akék hézée arta
etkilemez.
c) Yer-ekimi tanémseé:z ®¢c) Zzaman akéek heéeze defi
bajdakt érél amaz.
d) Yer-ekimi soyut bir d) Zamarhéazké il e yer-eki
Zamané etkil emez bajémsézdeéer.
e)éééécéééccéééeccéééccée)ééeeccéécceceééececééeecce
eéééeccééecceééeceééece eéééeceééceceéeeceééece
é e
Verdijiniz bu cevaptan Verdijiniz bu cevaptan
//Kesinlikle Eminim / / Emi ni m /111 Kesinlikle Eminim
/1T Emin dejilim /1 Kesin//Emin dejilim /'] Kesin
7 Hez nedir? Zamaneén a8' _Uzay, zamaneén akek h
geni kKl er mi ?Neden?
') Héez, Vektorel Bir b¢gl) Zaman uzaye etkiler.
I'1') Skaler bir be¢gyéekl ¢kl 1) Uzay zamané etkiler
1 1) HéB,j rValktyorkd lg kt ¢ r . lll) Uzayda zaman yoktur.
¢enkes ¢Cenkes
a) Héz YO°nl ¢gder . Ve héza) Zaman akék héeze azal
b) Héz Birim zamanda alb)Zaman akék héezé artars
heze ile alakasé yoktur
c) Hez ve Zaman al akaséc) Zaman akék hézée azal
d) Hez arttek-a zaman h d)Zaman ile uzay birbirini etkilemez.
e)éeéécéecécéeéécécéécéceréecécéeééecécéecéeecéec
eéecéécééeéécécéececeéecée eéececéecéeecécéeecececes
e é
Verdijiniz bu cevaptan Verdijiniz bu cevaptan
/IKesinlikle Eminim / / Emi ni m [/
/'l Kesinlikle Eminim /1T Emin dejilim /'l Kesin
[l Emin dejilim /1 Kesin
9. Uzay(mekan) il e zam
médér ?Neden? 10. Héz il e zamanén bir
') Vardeéer. I ) Zaman hézdan baj émsé
I1) Yoktur. 1) Zamafh émé £2a ér
I'1'l1) Zaman il e héz aras
I'1'1') Bir key s°ylenemezs®yl enemez
¢enkes ¢Cenkes
a) Uzay ve Zaman birbira) Héz artték-a zaman vy
b) Uzay ve Zaman arasénb) Héez artték-a zaman h
c) Uzay ve Zaman arasénc) Hézén artsada zaman
d) Uzay Zamana bajl éedér ~ _
. : d) Héz ile zaman arasén
dej il dir
e)eééécéecécéecécécéécéece)ecéeceecéeceeceeeceececee
6éecéécéeéecécéececeeceée eéeceeceéecéecéceeececeecee
é é
Verdijiniz bu cevaptan Verdijiniz bu cevaptan
/1 Kesinlikle Eminim /1 Kesinlikle Eminim
[/ Emin dejilim /1 Kesin/ /Emin dejilim /'] Kesin
11 Zaman akék heéeze dej
kavramédér ?Neden? 12. |l kék Hézé akél déején
') Evet, dejikebilir. ') Zaman tersine ikKler
I'1) Hayér, deji Kkmez II) Zaman etkilenmez
I'11) Biyl «kreggme z . I'11) Bir kKkey s°ylenemez
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¢éenkg; ¢¢enkg¢

a) Zaman akéek heéezeé kc;tlﬁ)_ Hez artteéek-a zaman vy
€zé akeél érsa zaman ter

b) Zaman akék heéeze sadeb)zamé1n tanémlanamadéjé
hakkénda bir kKey s°%yl en

c) Zaman akék hézée sabic) I kék héezée zamané etk

d) Zaman akék hézée ile d) I kék héezé akeélérsa z
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Verdijiniz bu cevaptan Verdijiniz bu cevaptan

/1 Kesinlikle Eminim /'l Kesinlikle Eminim

/1 Emi n /dleeisliinm i kl e Emit// Emin dejilim /'] Kesin

13. Tardyon, L¢kson ve 14. Yer -ekimi sadece Kk

akajédakil erden hangisi par - ac éétkileer € mé

') Tardyon k¢t el par -

dej il di«,,tTakydadnr. I) Evet.

I'l') Tardyon k¢gtlesizdir

Takyon-k ¢t I el i di r . I' 1) Hayeéer.

I Tardyon-k ¢t | el i di r, L¢eksol

ke¢egtlelidir. MBir kKey s°ylenemez.

¢éenk¢ ¢éenkyg;

a) Tardyon | kKék hezénén

Takyon exkék héeézenen alta)VYer-ekimi exkéjéda etk

b) Tardyon I kék hézéendab)Yer-ekimi adée ¢ste¢egnde

Takyon eéxkék héezeneéen ¢ st olancisimleri etkiler.

c) Tardyon | kKkKék hézéneéen

Takyon ékék hezénéen ¢stc)Yer-eki mi tanéml anama

d) Tardyon | kKék héezéneén

i.stden Takyon éeékék hezéend) Yer -eki mi diye bir Ke

e)eéécéecécéeéécéecéécéee)ecéececéecééeceeecéecéeceée
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VerdijJiniz bu cevaptan VerdijJiniz bu ewmieswnia?zpt an

/1 Kesinlikle Eminim /1 Kesinlikle Eminim

/1 Emin dejilim /1 Kesin//Emin dejilim /'l Kesin

15.UzayZaman ney.i tanéml ar

') K-inde yakadéj éméez o

I'l1) Uzayda e-en Zamane

I'1'1) Mekané tanémlar

¢éenkg

a) Uzay Yer-eki mi hez v

bajl antéséné tanémlar v

b) Boklukta ge-en zaman

c) K-inde bulunduj umuz

d) Uzaydaki bir cismin

e)eééecéecécéeeéecéeceéeceéce
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Verdijiniz bu cevaptan

/1 Kesinlikle Eminim

[/ Emin dejilim /1 Kesin



