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In this study, it is aimed to develop a valid and reliable achievement test for the subject
of “Cell” belonging to the 6th grade “Systems in our Body” unit within the scope of
Science course. The achievement test was prepared as a 25-item multiple-choice test,
considering the cell-related objectives in the 6th grade Science curriculum. The pilot
study of the test was carried out with 62 students attending 6th grade in 2017-2018
academic year. The comprehensibility and the consistency with the scientific knowledge
of the test items were prepared by the opinions of various experts in the field of science
education. The item analysis was performed according to the answers of the students
in the achievement test, and the discriminant and difficulty indexes were calculated for
each item. After the item analysis, 3 items were excluded from the test and a Cell
Achievement Test (CAT) consisting of 22 questions was obtained. The mean item
difficulty of CAT was 0.652 and the mean discrimination index was 0.507.
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Bu ¢alismada Fen Bilimleri dersi kapsaminda 6. Sinif “Viicudumuzdaki Sistemler”
initesine ait “Hucre” konusuna yonelik gegerli ve guvenilir bir basari testinin
gelistirilmesi amaglanmistir. Basari testi, 6. sinif Fen Bilimleri dersi 6§retim programinda
yer alan hicre konusuna ait kazanimlar dikkate alinarak 25 madde ¢oktan segmeli test
olarak hazirlanmigtir. Testin pilot galismasi, 2017-2018 egitim 6gretim yilinda 6. Sinifinda
6grenim goren 62 ogrenci ile yapilmistir. Hazirlanan test maddelerinin anlagilabilirligi,
bilimsel bilgilerle tutarliigi fen bilgisi egitimi alaninda gesitli uzmanlarin goérugleri
alinarak diizenlenmistir. Ogrencilerin basari testinde bulunan maddelere verdikleri
cevaplara gore madde analizi yapiimis ve boylece her bir maddeye iliskin ayirt edicilik ve
guglik indeksleri hesaplanmistir. Madde analizi yapildiktan sonra 3 madde testten
cikartilmis ve 22 sorudan olusan Hiicre Basari Testi (HBT) elde edilmistir. HBT'nin
ortalama madde gugligli 0.652, ortalama madde ayirt ediciligi ise 0.507 olarak
hesaplanmistir.
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Introduction

In education system, we answer the question “How much did we teach?” through measurement and
evaluation (Temizkan & Sallabas, 2011). Therefore, measurement and evaluation is an inevitable element
for education. To what extent a student has achieved intended or desired teaching achievement can only
be determined by measurement and evaluation. In other words, to what extent students are gained the
desired qualifications which are taught in the school is revealed in this way (Atilgan, 2013). Baykul (2000)
stated the importance of measurement and evaluation is to determine the durability of educational
programs, to specify the effectiveness of the methods and techniques used in teaching, most importantly
to determine the learning difficulties in students and to measure the success of the students and whether
they have achieved the desired objectives. These descriptions show that measurement and evaluation is
the most important and complementary element of the education.

Traditional measurement and evaluation tools in literature are stated as open-ended written surveys,
multiple choice questions, true-false questions, gap filling questions and matching questions (Karip, 2012).
Open ended written surveys are measurement tools in which students are asked one or more questions
and are asked to indicate the answer by writing in a certain order (Temizkan & Sallabas, 2011). However,
due to the implementation and scoring of the written surveys’ requiring a lot of time, they are not
preferred so much. Therefore, practitioners limit the number of questions in written surveys
examinations. But this reduces the scope validity of the written surveys because the questions do not
represent the population (Tekin, 2010). Another assessment tool is true-false questions. They are based
on questions given to the student in which students classify the sentence or proposition as “True (T)” or
“False (F). One of the advantages of this technique is that it is easy to prepare and answer questions. The
high number of questions increases the scope validity of this test. However, the biggest disadvantage of
this measurement tool is that the student has a high chance of finding the right answer (50%) (Erkus,2006).
The gap filling questions are measurement tool based on subtraction of a word from the text and in which
students are asked to fill this extracted word writing as same or synonym. (Akyol, 2012). Gap filling
questions, which can be applied both in groups and individually, are a useful technique. In addition, due
to the student's responses to the extracted word is short, scoring these tests are easy and objective (Erkus,
2006). Matching questions are tests in which students are asked to make the right match with the words
given in one column to the other words given in the other column. Preparing and scoring these tests are
very easy The most important feature of this measurement tool is that it tests behaviors at the level of
remembering (Erkus, 2006). One of the most commonly used assessment tools in the education system is
multiple choice test. Multiple-choice tests, due to that they nclude too many questions that increase the
validity of the test and that they are practical and are not too long, are preffered too much. However,
multiple-choice tests had been qualified as being the most superior measurement tool ever found
(Ozgelik, 1998). In multiple choice tests, the correct answer is given by the tester among the answer
options and the test respondents try to find this correct answer (Giiler, 2017). As it can be understood
from this definition, multiple-choice tests are one of the most widely used measurement tools in the
education system, although they limit the thoughts, comments and concepts of the respondent. Because
these tests save time especially for crowded groups. Easy scoring is another advantage for these tests
(Birgili, 2014). However, it is easy to ensure the reliability of scoring in these tests (Klufa, 2015).

When the related literature is examined, it is seen that multiple choice tests developed to measure
students' success are quite a lot (Akbulut & Cepni 2013; Altunkaya, 2016; Ayvaci & Durmus, 2016; Demir,
Kizilay & Bektas, 2016; Fidan, 2013; Gonen, Kocakaya & Kocakaya, 2011; Narh & Baser, 2008; Singh &
Rosengrant,2003; Saylan Kirmizigtil & Kaya, 2019; Sahin & Kesan, 2017). Some of these tests developed in
relation to science education are as follows; acids and bases (Demirci, 2011), buoyancy and swimming
(Akbulut, 2010), electrical circuits (Can, Sen & Eryilmaz, 2011), environmental problems (Guven, 2013),
solutions (Calik, 2006; Demir, Kizilay & Bektas) , 2016), dynamic (Gonen, Kocakaya & Kocakaya, 2011),
genetics (Cakir & Aldemir, 2011), solar system (Karamustafaoglu & Tutar, 2016), heat and temperature
(Ayvaci & Durmus, 2016), force and motion (Akbulut & Cepni, 2013; idin & Aydogdu, 2016), change of
matter (Sarag, 2018), the matter (Kug¢lkaydin, Mem & Karamustafaoglu, 2014), the granular structure of
matter (Kenan & Ozmen, 2014), sound (S6zen & Bolat, 2016) ), respiration and photosynthesis (Haslam &
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Treagust, 1987), Earth's crust (Sontay & Karamustafaoglu, 2017). However, it is seen that there are limited
tests to measure the achievement of secondary school students in biology subjects in science education.
However, biology is accepted as the basic science that examines living and natural sciences (Kiziroglu,
1988), and “cell” is one of the most difficult subject to understand by the students as it contains intangible
concepts such as cell membrane, cell organelles and functions. A good learning of the cell subject will lead
to a better understanding of the advanced biological subjects by the students and also it will lead to
students to gain a positive attitude towards this course. For this reason, in this study the multiple choice
test was developed to measure the academic achievement of 6th grade students regarding the “Cell”
subject of the “Systems in Our Body” unit. It is thought that this test will be beneficial for teachers or
researchers who want to measure the success of 6th grade students in “Cell” subject.

Method

Survey design was used in this study. The survey design is one of the quantitative research methods.
In the literature, survey design studies are stated as the studies which allow us collect data in order to
determine the characteristics of the research group and allow to make verbal or numerical descriptions
about the characteristics such as opinions, beliefs or talents about the universe through these data.

Participants

For the pilot study of CAT, the sample group consisted of 62 students (3 branches, 34 girls, 28 boys)
randomly selected from the 6th grade of a large secondary school in Ankara in 2017-2018 academic year.
The sample group of the study consisted of 138 students in the 6th grade in the same secondary school
except the branches included in the pilot study. The males are 64 and the females are 74 of the 138
students.

The Development Process of Cell Achievement Test (CAT)

In the first stage of the development of CAT, a table of objectives was prepared by considering the 6th
grade cell subject’s objectives. CAT with 25 multiple choice item was developed considering the targets
and behaviors in this table. Questions in the test were examined by 2 instructors and 1 language expert
for competence and comprehensibility in terms of language and in accordance with the achievements to
be measured.

In the second stage of the study, a pilot study was conducted with 62 students in 6th grade of
secondary school to test the applicability of the test. As a result of the analyzes performed after the pilot
application, the difficulty level and discrimination of each item in the test were calculated and it was
decided to remove 3 items from the test.

At the last stage, the test was applied to 138 students with 22 items in which 3 items removed from
the test. The new 22-item test was re-tested for reliability and it was seen that the test was applicable.

TAP (Test Analysis Program) program was used to calculate the reliability, discrimination and difficulty
indices of the CAT in both pilot and main study. Detailed data regarding these analyzes are presented in
the findings section.

Findings

In the first stage of the study, the table of objectives shown in Table 1 was prepared by considering
the objectives related to the subject of “Cell” in the science curriculum for the development of CAT.
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Table 1.
Objective table prepared for CAT

Cell Subjects

Objectives

Item No

1.The basic structure of living
organisms: Cell

1.1. Explains the cell

Q2,Q9,Q16,Q3, Q4

2. Parts of the cell

2.1. Explains the basic parts of the
cell

Q1, @2, @8, Q10, Q25, @3, Q7, Q15,
Q17,Q22, Q4, Q9, Q16, Q11, Q14

3. Similarities and differences
between plant and animal cells

3.1. Compares animal and plant cells
in terms of basic parts.

3.2. Compares animal and plant cells
in terms of tasks

Qz23, 6, Q20,Q12,Q13,Q14

4. Developing technology and
cell

4.1. Discusses the ideas about the
structure of the cell from past to
present by associating with
technological developments.

Q5, Q17

5. Cell-tissue-organ-system-
organism relationship in
multicellular organisms

5.1. Explains the relationship
between cell-tissue-organ-system-
organism.

Q24, Q19, @6, Q18, Q21

Before the pilot study, CAT consisting of 25 multiple-choice (4-choice) questions was developed in line
with the objectives indicated in Table 1 using various sources by the researcher. The CAT was developed
as multiple choice questions with 4 choice since the questions asked in the central exams were multiple
choice (test) and with 4 choice. In order to determine the relationship and comprehensibility of the items
in this test with the scientific knowledge, opinions of 2 instructors specialized in science education were
taken. In addition, the accuracy of the test in terms of grammar was determined by consulting a linguist.

The CAT became ready for pilot study after various arrangements. The results of the analysis obtained
from the pilot study conducted with 62 students are shown in Table 2.

Table 2.
Some statistical data for item analysis of CAT (out of 25 items)
iy Number of 25 KR-20 0.817
Participants questions
Standard .
. 4.86 Skewness -0.352  Kurtosis -0.929
deviation
Mean item difficulty 0.674 0.477

Mean discrimination Index

When Table 2 was examined, it was seen that the mean item difficulty of CAT was 0.674 and the mean
discrimination index was 0.477. However, Skewness and Kurtosis values of CAT were -0.352 and -0.929,
respectively. These values indicated that the data exhibited normal distribution, i.e. a homogeneous
scattering. The Skewness data indicated the degree of symmetrical distribution, i.e. the homogeneity,
while the Kurtosis value indicated how flat or steep the CAT was in relation to the normal distribution
curve. Accordingly, a Skewness value of <0 indicated a negative skewness to the left. The fact that the
average was smaller than the media supports this statement. It could be said here that more than half of
the scores were collected above the arithmetic mean. In addition, it could be concluded that the CAT
guestions were relatively easy for the sample group and the success was high. Therefore, CAT could be
qualified as a test that accomplished the program and teaching objectives.
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The prepared CAT was applied to a sample group which consists of 62 students who were 6th grade
and based on the responses, the degree of difficulty and discrimination of each item in the test was
calculated by the TAP (Test Analysis Program) program. The data obtained from the reliability analysis
were shown in Table 3.

Table 3.
Item analysis of the test according to the answers of the students in the upper and lower groups (out of 25
items)

Iltem No N P Rjx Upper Lower Result
Group Group
Correct Correct
Answer Answer
1 38 0.61 0.60 15 (0.83) 4 (0.24) Very good
2 35 0.56 0.59 16 (0.89) 5(0.29) Very good
3 44 0.71 0.53 17 (0.94) 7(0.41) Very good
4 44 0.71 0.42 16 (0.89) 8(0.47) Very good
5 53 0.85 0.35 18(1.00) 11 (0.65) Good
6 24 0.39 0.43 13 (0.72) 5(0.29) Very good
7 28 0.45 0.37 12 (0.67) 5(0.29) Good
8 27 0.44 0.38 11 (0.61) 4 (0.24) Good
9 45 0.73 0.65 17 (0.94) 5(0.29) Very good
10 33 0.53 0.42 15 (0.83) 7 (0.41) Very good
11 45 0.73 0.65 17 (0.94) 5(0.29) Very good
12 46 0.74 0.53 17 (0.94) 7 (0.41) Very good
13 48 0.77 0.36 17 (0.94) 10 (0.59) Good
14 38 0.61 0.60 15 (0.83) 4 (0.24) Very good
15 42 0.68 0.42 17 (0.94) 9 (0.53) Very good
16# 53 0.85 0.29 18 (1.00) 12 (0.71) Weak
17# 51 0.82 0.12 16 (0.89) 13 (0.76) Weak
18 41 0.66 0.54 16 (0.89) 6 (0.35) Very good
19 48 0.77 0.59 18 (1.00) 7(0.41) Very good
20 43 0.69 0.53 18 (1.00) 8(0.47) Very good
21 38 0.61 0.71 17 (0.94) 4 (0.24) Very good
22 38 0.61 0.48 16 (0.89) 7(0.41) Very good
23# 50 0.81 0.24 16 (0.89) 11 (0.65) Weak
24 42 0.68 0.53 17 (0.94) 7 (0.41) Very good
25 50 0.81 0.59 18 (1.00) 7(0.41) Very good

p: Item difficulty rjx: Item discrimination; N: Total number of students who answered the question
correctly

When Table 3 was examined, the number of correct answers given in the lower and upper groups for
each item in CAT showed the index of discrimination and difficulty index of the test. When these values
were examined, it was concluded that some items in the test should be removed from the test. For
example, the difficulty index of item 16 in the test was 0.85 and the index of discrimination was 0.29.
These values indicated that the item was easy and did not discriminate. For these reasons, it was decided
to exclude item 16 from the test. Similarly, it was found that the item difficulty index value of item 17 was
0.82 and the discrimination index was 0.12. Since the discriminative property was smaller than 0.30, it
was deemed appropriate to remove item 17 from the test. It was decided to remove item 23 because of
the low discrimination of item and the close number of students who answered correctly in the lower
group upper group. In summary, items 16, 17 and 23 were excluded from the test, but the removal of
these items from the test did not impair the scope validity of the test. As a result, after 3 items were
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removed from the test, reliability analysis was performed again on the new 22-item test and the findings
obtained were presented in Table 4.

Table 4.
Some statistical results for item analysis of CAT (out of 22 items)
iy Number of 22 KR-20 0.818
Participants questions
Standard .
. 4.62 Skewness -0.284 Kurtosis -1.137
deviation
Mean item difficulty 0.652 Mean discrimination index 0.507

When Table 4 was examined, it was seen that there was not much change in the reliability values when
16, 17 and 23 items removed from the CAT, but the mean item difficulty decreased from 0.674 to 0.652,
and the mean discrimination index increased from 0.477 to 0.507. Decrease in item difficulty indicated
that the CAT became a little bit more difficult with the removal of these items, but the increase in the
mean discrimination index indicated that the students in the sample group could be separated better.

As a result of the detailed analyzes given above, CAT was organized as 22 items and the page layout
was finalized. The final version of the test was presented in Appendix-1.

Conclusion and Discussion

In this study, it is aimed to develop a “Cell Achievement Test (CAT)” which is compatible with the
objectives the “Cell” subject of the “Systems in Our Body” unit in Science curriculum.

While developing a test, firstly the purpose and scope of the test are determined, then the items are
written and arranged, and then the items are analyzed by pre-application and finally the test is created
and made ready for implementation (Giiler, 2012; Ozgelik, 2011). In this study, these steps were followed
while developing CAT. When the relevant literature is examined, it is seen that many tests have been
developed through this way by the researchers (Akbulut &Cepni, 2013; Cakir & Aldemir, 2011; Fidan,
2013; Gonen et al., 2011; Kingir, 2011; Kizilcik &Tan, 2011; Sen & Eryilmaz, 2011; Tosun & Taskesenligil,
2011). Firstly, CAT, which was prepared as 25 questions, was subjected to item analysis after the pilot
study and decreased to 22 items. As the other studies in the literature, in this study, expert opinion was
used to test the scope validity of the test (Aggil Yalgin & Bayrakgeken, 2010; Aksoy, 2010; Calik & Ayas,
2003; Fidan, 2013; Giiler, 2012; Kingir, 2011; Ozgelik, 2011; Tosun & Taskesenligil, 2011). The mean item
difficulty and discriminant values of CAT obtained in this study were found to be 0.674 and 0.477,
respectively. It was stated in the literature that the average item difficulty index of a test should be 0.50
(Atilgan, 2009; Gomleksiz & Erkan, 2010; Tekin, 2010). Accordingly, the average item difficulty index of
the achievement test applied to the students in the study was 0.674, indicating that the test was easy for
the students. This can be explained by the fact that the students have high grade point averages. The fact
that the item discrimination index value of CAT was found to be 0.477 shows that the test has a high item
discrimination power, since a test's item discrimination index is 0.40 and above, which indicates that the
test has a high item discrimination property (Tekin, 2010). Apart from these features for an improved test,
an important element that should be included in the test is the reliability of the scores obtained from that
test. One of the most preferred methods to determine the reliability of scores obtained from a test is the
Cronbach Alpha reliability coefficient (Simsek, 2007; Tasdemir, 2004; Yalgin, 2012). In this study, the
reliability value for CAT results applied to 6th grade students was found as 80. The scores obtained from
a test should be between 0.60-0.90 in order to be considered reliable (Can, 2014). Accordingly, it can be
said that CAT is a highly reliable measurement tool. When all these features that are required in a test are
examined for CAT, it can be said that the values obtained are meaningful and therefore, it can be said that
a valid and reliable achievement test has been developed which can contribute to the related literature
including the objectives on Cell at 6th grade level.

Although this study provides contribution to the literature as a validity and reliability study of an
achivement test on the subject of cell in the 6th grade of secondary school, the test consists of multiple
choice questions and it is limited in determining students’ learning about the cell. Therefore; it can be
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suggested that this test ought to be developed in two stages for the future studies. Thus, the test whose
first stage consists of a multiple-choice form and second stage is formed as open-ended question, will
allow researchers to examine students’ learning about cell in detail. In future studies, considering the use
of the achivement test that developed in this study, the effectiveness of this test and its applicability can
be determined and thus the test developed in this study can be revised.
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Turkge Strumii

Giris

Egitim ve Ogretim sisteminde Ogrenciye “Ne kadar Ogrettik?” sorusunu o6lgme ve
degerlendirmearacili§lyla yanit veririz (Temizkan & Sallabas, 2011). Bu nedenle 6lgme ve degerlendirme
egitim icin kaginilmaz bir unsurdur. Bir 6grencinin hedeflenen veya ulagiimak istenen 6gretim kazanimina
ne derece erisip erismedigi ancak 6lgme ve degerlendirme aracihigiyla tespit edilebilir. Bagka bir ifadeyle
okulda kazandirilmak istenen niteliklerin 6grenciye ne olgiide kazandirilip kazandirilmadigi bu sekilde
belirlenir. (Atilgan, 2013). Baykul (2000) ise egitimde 6lgme ve degerlendirmenin 6nemini, egitim
programlarinin ne derece dayanikli olup olmadigini saptamasi, 6gretimde kullanilan yéntem ve tekniklerin
ne derece etkili oldugunu belirlemesi, 6grencilerdeki 6grenme gugliklerini saptamasi ve en énemlisi
Ogrencilerin basarilarini lgmesi, egitimin istenen hedeflere ne derece ulasip ulagiimadigini gérmemizi
saglamasi, seklinde belirtmistir. Bu ifadeler, egitim 6gretim slirecinin en 6nemli ve tamamlayici unsurunun
“6lgme ve degerlendirme” oldugunu gostermektedir.

Literatirde geleneksel 6lgme ve degerlendirme araclari; agik uglu yazili yoklamalar, ¢oktan segmeli
sorular, dogru-yanhs sorulari, bosluk doldurma sorulari ve eslestirme sorulari olarak ifade edilmistir (Karip,
2012). Yazili yoklamalar, 6grencilere bir ya da birkag sorunun yoneltildigi ve belirli bir dizende cevabin
yazili olarak belirtiimesinin istendigi 6lgme araglaridir (Temizkan & Sallabas, 2011). Ancak yazih
yoklamalarin uygulanmasi ve puanlanmasi zaman alici oldugundan ¢ok fazla tercih edilmemektedir. Bu
nedenle uygulayicilar bu tir sinavlarda soru sayisini sinirli tutmaktadirlar. Bu durum da sorularin evreni
temsil edememesinden yazili yoklamalarin kapsam gegerligini disirmektedir (Tekin, 2010). Bir diger
dlcme degerlendirme araci ise dogru-yanlis sorularidir. Ogrencinin kendisine verilen ciimleyi veya
onermeyi “Dogru (D)” veya “Yanlis (Y)” olarak siniflandirmasina dayanan sorulardir. Bu teknigin
avantajlarindan biri sorularin hazirlanmasinin ve yanitlanmasinin kolay olmasidir. Soru sayisinin fazla
olmasi bu testin kapsam gecerligini de artirmaktadir. Ancak bu 6lgme aracinda en biyik dezavantaj
Ogrencinin dogru yaniti bulma sansinin yiksek (%50) olmasidir. (Erkus, 2006). Bosluk doldurma sorulari
ise metinden bir kelimenin gikarilmasi ve gikarilan bu kelimenin aynisini ya da es anlamlisini 6grencilerin
yazmasinin istendigi bir 6lgme aracidir (Akyol, 2012). Hem grupla hem de bireysel olarak uygulanabilen
bosluk doldurma sorulari kullanisli bir tekniktir. Ayrica 6grencinin bosluga yazacaga yanitlar kisa
oldugundan puanlamasi kolay ve nesneldir (Erkus, 2006). Eslestirme sorulari, 6grenciye bir situnda verilen
kelimeleri diger sttunda verilen kelimelerle baglantili olacak sekilde uygun eslemeyi yapmasinin istendigi
sorulardir. Bu sorularin hazirlanmasi ve puanlamasi oldukga kolaydir. Bu 6l¢iim aracinin en dnemli 6zelligi
hatirlama duzeyindeki davraniglari test etmesidir (Erkus, 2006). Egitim sisteminde bu o6lgme
degerlendirme araglarindan en sik kullanilanlardan birisi coktan se¢meli testlerdir. Coktan se¢meli testler,
¢ok soru icermesinden dolayi kapsam gecerligini fazlasiyla saglamasi, sinav slresinin ¢ok uzun olmamasi
ve uygulamaya elverisli olmasi bakimindan ¢ok fazla tercih edilmektedir. Bununla birlikte, coktan se¢meli
testlerin simdiye kadar bulunmus en {stiin élcme araci oldugu ifade edilmistir (Ozcelik, 1998). Coktan
se¢meli testlerde dogru cevap testi hazirlayan tarafindan cevap secenekleri arasinda verilir ve testi
cevaplayanlar bu dogru cevabi bulmaya calisirlar (Giiler, 2017). Bu tanimlamadan da anlasilacagi lzere
coktan se¢meli testler, testi cevaplayanin o konudaki diisincelerini, yorumlarini, kavramlarini sinirlasa da
egitim sisteminde en yaygin kullanilan 6lgme araglarindan biridir. Clinkii bu testler 6zellikle kalabalik
gruplarda testi uygulayan kisi icin zamandan kazang¢ saglamaktadir. Kolay puanlanabilmesi de
avantajlarindan bir digeridir (Birgili, 2014). Bununla birlikte bu testlerle puanlamanin givenirliginin
saglanmasi da kolaydir (Klufa, 2015).

ilgili literatiir incelendiginde 6grencilerin basarilarini 6lgmeye yénelik gelistirilmis coktan se¢meli
testlerin oldukga fazla oldugu gérilmektedir (Akbulut ve Cepni 2013; Altunkaya, 2016; Ayvaci ve Durmus,
2016; Demir, Kizilay ve Bektas, 2016; Fidan, 2013; Génen, Kocakaya ve Kocakaya, 2011; Narli ve Baser,
2008; Singh ve Rosengrant,2003; Saylan Kirmizigiil ve Kaya, 2019; Sahin ve Kesan, 2017). Fen egitimiyle
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ilgili olarak gelistirilen bu testlerden bazilari konu dagilimlarina gére su sekildedir; asit ve bazlar (Demirci,
2011), kaldirma kuvveti ve yizme (Akbulut, 2010), elektrik devreleri (Can, Sen ve Eryilmaz, 2011), cevre
sorunlari (Guven, 2013), ¢ozeltiler (Calik, 2006; Demir, Kizilay ve Bektas, 2016), dinamik (Génen, Kocakaya
ve Kocakaya, 2011), genetik (Cakir ve Aldemir, 2011), glines sistemi (Karamustafaoglu ve Tutar, 2016), isI
ve sicaklik (Ayvaci ve Durmus, 2016), kuvvet ve hareket (Akbulut ve Cepni, 2013; idin ve Aydogdu, 2016),
maddenin degisimi (Sarag, 2018), maddeyi taniyalim (Kiigikaydin, Mem ve Karamustafaoglu, 2014),
maddenin tanecikli yapisi ( Kenan ve Ozmen, 2014), ses (Sézen ve Bolat, 2016), solunum ve fotosentez
(Haslam ve Treagust, 1987), yer kabugu (Sontay ve Karamustafaoglu, 2017). Ancak fen egitiminde biyoloji
konularina yonelik ortaokul 6grencilerin basarilarini 6lgmeye yonelik testlerin sinirh oldugu gorilmektedir.
Halbuki biyoloji canli ve doga bilimlerini inceleyen temel bilim olarak kabul edilmektedir (Kiziroglu, 1988)
ve biyoloji konulariigerisinde yer alan hiicre konusu hiicre zari, hiicrenin organelleri ve gorevleri gibi soyut
kavramlar igerdiginden 6grenciler tarafindan anlasiimasi zor konularin basinda gelmektedir. Hicre
konusunun Ogrenciler tarafindan iyi 6grenilmesi daha ileri diizeydeki biyolojik konularin 6grenciler
tarafindan daha iyi anlasilmasina ve derse karsi 6grencilerin olumlu tutum kazanmasina neden olacaktir.
Bu nedenle bu ¢alismada gelistirilen coktan segmeli test, ortaokul 6. sinif 6grencilerinin “Vicudumuzdaki
Sistemler” Unitesine ait “Hicre” konusundaki akademik basarilarini 6lgmeye yonelik gelistirilmistir.
Gelistirilen bu test ile Hiicre konusunda 6. sinif 6grencilerinin basarilarini 6lgmek isteyen 6gretmen ya da
arastirmacilara yarar saglanacagi distiniilmektedir.

Yontem

Bu calismada tarama deseni kullanilmistir. Tarama deseni nicel arastirma yontemlerinden biridir.
Literatirde, tarama arastirmalari Uzerinde calisilan grubun o6zelliklerini tespit etmek amaciyla veri
toplamayi ve bu verilerden yola ¢ikarak evren hakkinda goris, inanis veya yetenek gibi 6zellikler hakkinda
sozel yada sayisal olarak betimlemeler yapmamiza olanak saglayan arastirmalar olara ifade edilmistir
(Fraenkel, Wallen, & Hyun, 2012).

Katilimcilar

HBT’nin pilot ¢alismasi i¢in 6rneklem grubu 2017-2018 egitim 6gretim yilinda Ankara ilinin buyuk bir
ortaokulunun 6. Sinifinda 6grenim goren ve rastgele segilen 62 (3 sube, kiz 34, erkek 28) 6grenciden
olusturulmustur. Asil calismanin 6rneklem grubunu ise yine ayni ortaokulun pilot ¢calismaya dahil olan
subeler haricindeki 6. Siniflarinda 6grenim goren 138 6grenci olusturmustur. 138 kisilik 6grenci grubunun
64 tanesi erkek 6grenci, 74 tanesi kiz 6grenciden olusmaktadir.

Hiicre Basari Testinin Gelistirilmesi Siireci

HBT'nin gelistiriimesi stirecinde ilk olarak 6. sinif hiicre konusu kazanimlari g6z 6niinde bulundurularak
belirtke tablosu hazirlanmistir. Bu tabloda bulunan hedef ve davranislar géz 6niinde bulundurularak 25
maddeden olusan ¢oktan se¢meli hiicre basari testi olusturulmustur. Testte bulununan sorular; dil
acisindan vyeterligi ve anlasilirligi, 6l¢lilmek istenen kazanimlarla uyumu agisindan alaninda uzman 2
Ogretim elemani ve 1 dil uzmaninin goriisiine basvurulmustur.

Calismanin ikinci asamasinda ise olusturulan testin uygulanabilirligini test etmek amaciyla ortaokulun
6. sinifinda 6grenim géren 62 6grenciyle pilot ¢calisma yapilmistir. Pilot uygulama sonrasi yapilan analizler
sonucunda testteki her bir maddenin gigliik derecesi ve ayirt ediciligi hesaplanmistir ve testten 3
maddenin gikartilmasina karar verilmistir.

En son asamada testten cikarilan 3 maddeden sonra kalan 22 madde ile test 138 6grenciye
uygulanmistir. 22 maddelik yeni test izerinde tekrar gilivenirlik analizleri yapilmistir ve testin uygulanabilir
oldugu kanisina variimistir.

Hem pilot calismada hem de asil calismada HBT testinin glivenilirligi, maddelerinin ayirt edicilik ve
glcliik indekslerinin hesaplanmasinda TAP (Test Analiz Programi) programi kullanilmistir. Bu analizlere
iliskin detayl veriler bulgular kisminda sunulmustur.
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Bulgular

Calismanin ilk asamasinda HBT'nin gelistirilmesi icin Fen Bilimleri Dersi 6gretim programinda yer alan
“Hiicre” konusuna iliskin kazanimlar dikkate alinarak asagidaki Tablo 1’de gosterilen belirtke tablosu

hazirlanmistir.

Tablo 1.
HBT Igcin Hazirlanan Belirtke Tablosu

Hiicre Konulari

Hicre Konusuna ait 6grenci
Kazanimlari

Soru No

1.Canlilarin temel yapi birimi:
Hicre

1.1. Hucreyi aciklar

S2, 59, 516, 53, 54

2.Hlcrenin kisimlari

2.1. Hucrenin temel kisimlarini
aciklar

S1, 52, S8, 510, S25, S3, S7, S15, 517,
S22,54,59, 5§16, 511, 514

3. Bitki ve hayvan hiicreleri
arasindaki benzerlik ve farkliliklar

3.1.Hayvan ve bitki hiicrelerini temel
kisimlar acisindan karsilastirir

3.2. Hayvan ve bitki hiicrelerini
gorevleri kisimlar acisindan
karsilastirir

S23, 56, 520, 512, 513, S14

4. Gelisen teknoloji ve hiicre

4.1. Gegmisten glinimiize, hiicrenin
yapisi ile ilgili olarak ileri stiriilen
gorusleri teknolojik

gelismelerle iliskilendirerek tartisir.

S5, 517

5. Cok hiicreli canlilarda hiicre-
doku-organ-sistem-organizma
iliskisi

5.1.Hucre-doku-organ-sistem-
organizma iliskisini agiklar.

S24, 519, S6, 518, S21

Tablo 1'de belirtilen kazanimlar dogrultusunda ve gesitli kaynaklardan yararlanarak arastirmaci
tarafindan pilot calisma 6ncesi coktan segmeli (4 segenekli) 25 sorudan olusan HBT gelistirilmistir. Merkezi
yazililarda sorulan sorularin coktan secmeli (test) ve 4 secenekli olmasindan dolayi HBT testi 4 secenekli
ve ¢oktan se¢meli sorulardan olusturulmustur. Elde edilen bu testteki maddelerin bilimsel bilgilerle
iliskisini ve anlasihrhigini belirlemek amaciyla fen bilimleri egitimi alaninda uzman 2 6gretim elemaninin
gorisleri alinmistir. Ayrica 1 dil uzmani gériisiine basvurularak testin dil bilgisi agisindan dogrulugu tespit
edilmistir. Cesitli diizenlemelerden sonra HBT pilot uygulama icin hazir hale gelmistir. 62 6grenci ile
gergeklestirilen pilot calismadan elde dilen verilerin analiz sonuglari Tablo 2’de gosterilmistir.

Tablo 2.

HBT’nin Madde Analizine Yénelik Bazi Istatistiksel Veriler (25 Madde Uzerinden)
Kisi 62 Soru Sayisi 25 KR-20 0.817
Standart 486  Skewness -0.352  Kurtosis -0.929
sapma
O"rtallieirlwa madde 0.674 Ortalama ayirt edicilik indeksi 0.477
giclugi

Tablo 2 incelendiginde HBT’nin ortalama madde gli¢liginin 0.674, ortalama ayirt edicilik indeksinin
ise 0.477 olarak bulgulandigi goérilmektedir. Bununla birlikte HBT'nin Skewness (¢arpiklik) ve Kurtosis
(basiklik) degerlerinin sirasiyla -0,352 ve -0,929 oldugu saptanmistir. Bu degerler verilerin normal dagihm
sergiledigini yani homojen bir sacilma yaptigini gosterir. Skewness veri dagiliminin ne derece simetrik
oldugunu yani homojenligini gosterirken Kurtosis degeri HBT'nin normal daghm egrisine iliskin ne derece
basik ya da dik oldugunu gosterir. Buna gore Skewness degerinin <0 olmasi sola yani negatif bir carpiklig
ifade eder. Ortalamanin medyandan kii¢clik olmasi bu ifadeyi destekler niteliktedir. Buradan puanlarin
yaridan fazlasinin aritmetik ortalamanin Ustiinde toplandigi soylenebilir. Ayrica hazirlanan HBT test
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sorularinin 6rneklem grubuna nispeten kolay geldigi ve basarinin ylksek oldugu sonucu cikarilabilir.
Dolayisiyla HBT testi program ve 6gretim hedeflerini gerceklestiren bir test niteligindedir.

Hazirlanan HBT testi 6. sinif 6grencilerinden olusan 62 kisilik 6rneklem grubuna uygulanmis ve
cevaplara dayanarak testteki her bir maddenin giigliik derecesi ve ayirt ediciligi TAP (Test Analiz Programi)
programi ile hesaplanmistir. Guvenilirlik analizi sonucunda elde edilen veriler Tablo 3’'de gosterilmistir.

Tablo 3.
Ust ve Alt Gruptaki Odrencilerin Yanitlarina Gére Testin Madde Analizi (25 Madde Uzerinden)

Soru No N P rjx Du Da Sonug
1 38 0.61 0.60 15 (0.83) 4(0.24) cok iyi
2 35 0.56 0.59 16 (0.89) 5(0.29) cok iyi
3 44 0.71 0.53 17 (0.94) 7(0.41) cok iyi
4 44 0.71 0.42 16 (0.89) 8(0.47) cok iyi

5 53 0.85 0.35 18(1.00) 11 (0.65) iyi
6 24 0.39 0.43 13 (0.72) 5(0.29) cok iyi

7 28 0.45 0.37 12 (0.67) 5(0.29) iyi

8 27 0.44 0.38 11 (0.61) 4 (0.24) iyi
9 45 0.73 0.65 17 (0.94) 5(0.29) cok iyi
10 33 0.53 0.42 15 (0.83) 7(0.41) cok iyi
11 45 0.73 0.65 17 (0.94) 5(0.29) cok iyi
12 46 0.74 0.53 17 (0.94) 7 (0.41) cok iyi

13 48 0.77 0.36 17 (0.94) 10 (0.59) iyi
14 38 0.61 0.60 15 (0.83) 4(0.24) cok iyi
15 42 0.68 0.42 17 (0.94) 9 (0.53) cok iyi
16# 53 0.85 0.29 18 (1.00) 12 (0.71) Zayif
17# 51 0.82 0.12 16 (0.89) 13 (0.76) Zayif
18 41 0.66 0.54 16 (0.89) 6 (0.35) cok iyi
19 48 0.77 0.59 18 (1.00) 7(0.41) cok iyi
20 43 0.69 0.53 18 (1.00) 8(0.47) cok iyi
21 38 0.61 0.71 17 (0.94) 4(0.24) cok iyi
22 38 0.61 0.48 16 (0.89) 7(0.41) cok iyi
23# 50 0.81 0.24 16 (0.89) 11 (0.65) Zayif
24 42 0.68 0.53 17 (0.94) 7(0.41) cok iyi
25 50 0.81 0.59 18 (1.00) 7(0.41) cok iyi

Di: Soruya dogru cevap veren (st gruptaki 6grenci sayisi; Da: Soruya dogru cevap veren alt gruptaki
Ogrenci sayisi; p: Madde glicligl r: Madde ayirt ediciligi; N:Soruya dogru cevap veren toplam 6grenci sayisi

Tablo 3’ e bakildiginda, HBT'ndeki her bir maddeye iliskin alt ve list grupta verilen dogru cevap sayisi
testin ayirt edicilik indeksini ve giiglik indekslerini géstermektedir. Bu degerler incelendiginde testteki bazi
maddelerin testten ¢ikartilmasinin dogru olacagi kanisina varilmistir. Ornegin, testteki 16. Maddenin
glcliik indeksinin 0.85, ayirt edicilik indeksinin ise 0.29 oldugu gorilmektedir. Bu degerler maddenin kolay
oldugunu, ayirt edicilik 6zelligi tasimadigini gostermektedir. Bu sebeplerden 6tiirli 16. Maddenin testten
cikartilmasina karar verilmistir. Ayni sekilde 17 maddenin de madde gliclik indeksi degerinin 0.82, ayirt
edicilik indeksinin 0.12 oldugu tespit edilmistir. Ayirt edicilik 6zelliginin 0.30 da kiglk olmasi sebebiyle
17. Maddenin de testten gikartilmasi uygun gorilmustir. HBT' de 23. maddenin de ayirt ediciliginin distik
olmasi ve alt grup Ust grupta dogru cevap veren 6grenci sayisinin birbirine ¢cok yakin olmasi nedeniyle bu
madeninde testten cikartilmasina karar verilmistir. Ozetle testten 16,17 ve 23. Maddeler cikartiimistir
ancak testten bu maddelerin gikartilmasi testin kapsam gecerligini bozmamistir. Sonug itibariyle testten 3
madde cikartildiktan sonra elde edilen 22 maddelik yeni test lizerinde tekrar glivenirlik analizleri yapiimis
ve elde dilen bulgular Tablo 4 ‘de sunulmustur.
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Tablo 4.
HBT’nin Madde Analizine Yénelik Bazi Istatistiksel Sonuglar (22 Madde Uzerinden)
Kisi 62 Soru Sayisi 22 KR-20 0.818
Standart 4.62 Skewness  -0.284 Kurtosis -1.137
sapma
Ortala"mai Tadde 0.652 Ortalama ayrit edicilik indeksi 0.507
glclugi

Tablo 4 incelendiginde HBT testinden 16, 17 ve 23 maddelerin ¢ikarilmasiyla glvenirlik degerlerinde
cok fazla bir degisim gérilmemekle birlikte ortalama madde giigligliniin 0,674 den 0,652 distigu, ayrica
ortalama ayirt edicilik indeksinin ise 0,477 den 0,507 e yukseldigi gorilmektedir. Madde glgliginin
azalmasi HBT testinin s6z konusu maddelerin ¢ikarilmasiyla biraz daha zorlastigini, bununla birlikte
ortalama madde ayrit ediciligin yikselmesi ise orneklem grubunda bulunan &grencilerin daha iyi
ayrilabilecegini gosterir.

Yukarida verilen detayh analizler sonucu HBT 22 madde ve secenekleri dikkate alinarak siralanmis ve
sayfa diizenlemesi yapilarak son hali verilmistir. Testin son hali Ek-1’de sunulmustur.

Sonug ve Tartisma

Bu calismada Fen Bilimleri dersi 6gretim programinda yer alan “Viicudumuzdaki Sistemler” Gnitesine
ait “Hiicre” konusunun kazanimlari ile uyumlu, gecerlik ve guivenirlik gcalismasi yapilmig bir “Hiicre Basari
Testi (HBT)"nin gelistiriimesi amaglanmistir.

Bir test gelistirilirken dncelikle testin amaci ve kapsami belirlenir sonra maddeler yazilir ve diizenlenir
daha sonra 6n uygulama yapilarak maddelerin analizi yapilir ve son olarak test olusturularak uygulanmaya
hazir hale getirilir (Guler, 2012; Ozgelik, 2011). Bu c¢alismada HBT gelistirilirken de bu basamaklar
izlenmistir. ilgili literatiir incelendiginde arastirmacilar tarafindan bu sekilde bir ¢ok testin gelistirildigi
gorilmektedir (Akbulut ve Cepni, 2013; Cakir ve Aldemir, 2011; Fidan, 2013; Gonen ve diger., 2011; Kingir,
2011; Kizilcik ve Tan, 2011; Sen ve Eryilmaz, 2011; Tosun ve Taskesenligil, 2011). ilk olarak 25 soru seklinde
hazirlanan HBT, pilot ¢alisma sonrasi madde analizine tabi tutulmus ve 22 maddeye inmistir. Literatirdeki
diger calismalarda oldugu gibi bu ¢alismada da testin kapsam gecerliginin sinanmasi i¢in uzman gérisiine
basvurulmustur (Aggil Yalgin ve Bayrakgeken, 2010; Aksoy, 2010; Calik ve Ayas, 2003; Fidan, 2013; Giiler,
2012; Kingir, 2011; Ozgelik, 2011; Tosun ve Taskesenligil, 2011). Bu calismada elde edilen HBT’nin
ortalama madde glicligl ve ayirt edicilik degerleri sirasiyla 0.674 ve 0.477 olarak bulgulanmistir.
Literatirde bir testin ortalama madde gigliik indeksinin 0.50 dizeyinde olmasi gerektigi belirtilmistir
(Atilgan, 2009; Gomleksiz ve Erkan, 2010; Tekin, 2010). Buna gore arastirmada 6grencilere uygulanan
basari testinin ortalama madde giiglik indeksinin 0.674 ¢ikmasi, testin 6grencilere kolay geldigini
gostermektedir. Bu durum 6grencilerin yuksek not ortalamalarina sahip olmalarindan dolayi kaynaklandigi
seklinde agiklanabilir. HBT'nin madde ayirt edicilik indeks degerinin 0.477 olarak bulgulanmasi testin
madde ayirt etme glcliniin yliksek oldugunu gostermektedir ¢inkl bir testin madde ayirt edicilik
indeksinin 0.40 ve Gzerinde olmasi o testin madde ayirt edicilik 6zelliginin yiksek oldugunu goésterir (Tekin,
2010). Gelistirilen bir test icin bahsedilen bu 6zellikler disinda testte bulunmasi gereken 6nemli bir unsur
da o testten elde edilen puanlarin giivenirligidir. Bir testten elde edilen puanlarin giivenirligini tespit
etmeye yonelik en ¢ok tercih edilen yontemlerden biri Cronbach Alpha giivenirlik katsayisidir (Simsek,
2007; Tasdemir, 2004; Yalgin, 2012). Bu galismada 6. sinif 6grencilerine uygulanan HBT sonuglari igin
glivenirlik degeri. 80 olarak bulgulanmistir. Bir testten alinan puanlarin glivenilir kabul edilebilir olmasi igin
0.60-0.90 arasinda deger almasi gerekmektedir (Can, 2014). Buna goére HBT'nin glivenirligi yluksek bir
Olgme araci oldugu soylenebilir. Bir testte olmasi gereken tiim bu 6zellikler HBT igin incelendiginde elde
edilen degerlerin anlamli oldugu ve bu nedenle 6. Sinif seviyesinde Hiicre konusundaki kazanimlari iceren
ilgili literatlre katki saglayabilecek gecerli ve glivenilir bir basar testi gelistirildigi soylenebilir.

Bu galisma ortaokul 6. sinif Hiicre konusunda gecerligi ve guvenirligi saptanmis bir basari testi olarak
literatiire katki saglasa da, test coktan segmeli sorulardan olustugundan 6grencilerin hiicre konusundaki
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kavramlarini derinlemesine belirlemede sinirli kalmaktadir. Bu nedenle ileride yapilacak c¢alismalara bu
testin 2 asamali olarak gelistirilmesi 6nerilebilir. Boylece ilk asamasi ¢oktan se¢meli, ikinci asamasi agik
uglu sorudan olusacak test, arastirmacilara 6grencilerin hiicre konusuna iliskin kavramlarini detayli olarak
inceleme firsati sunacaktir. Calismada gelistirilen basari testinin alanyazinda kullanilmasi sonucu testin
olgme glicu ve uygulanabilirligi tespit edilebilir ve boylece ileride yapilacak galismalarda gelistirilen test
revize edilebilir.
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Appendix 1

HBT Testi

1-Yandaki sekilde verilen
organelin ismi hangi segenekte
dogru gosterilmistir?

a-Cekirdek  b-Mitokondri  c-

Lizozom d-Koful

2-Hiicredeki temel yasamsal olaylarin (bosaltim,
solunum vb) gerceklestigi kisim asagidakilerden
hangisidir?

a-Cekirdek b-Hiicre ¢eperi c-Sitoplazma d-Hiicre Zar1

3-Asagidakilerden hangisi hiicre zarmm gorevleri
arasinda yer almaz?

a-Esnek ve secici gecirgendir
b-Hiicreyi dis etkilerden korur
c-Hiicreye sekil verir.

d-Sert bir yapisi vardir

4- 1. Cogunlugu sudan olusan, seffaf ve akic1 bir sividir.
II. Yasamsal faaliyetleri gerceklestiren organelleri
bulundurur.

I1I. Hiicreye sekil verir.

Yukarida verilen Ozelliklerden hangileri hiicre
sitoplazmasina aittir?

a-Yalmz I b-Yalmiz I c-1 ve Il d-I, Il ve 1l

5-Asagida bilim insanlarinm hiicreyle ilgili yaptiklar
caligmalar  verilmistir.  Buna  gbre  verilen
eslestirmelerden hangisi yanligtir.

a-1668 yili Robert Hooke-6lii bir mantar hiicresinin
hiicre duvarini gérmeyi basardi

b-1674 yili Antonie Van Leeuwenhoek-canl hiicre
gozlemlemeyi bagardi

c-1898 yili Camilio Golgi-Mitokonri organelini
gozlemledi

d-1833 yili  Brown-Orkide hiicrelerinde orkide
¢ekirdegini gozlemledi

6-

I Cekirdek yapilarina gire hilcreler

e N

| Prokaryot hilcre

| !

Ornek: X canlisi Ornek: Y canlisi

Okaryot hiicre

Yukaridaki semada ¢ekirdek yapilarina gore hiicreler
gruplandirilmistir. Buna gére X ve Y hiicreleri hangi
secenekte belirtilen canlilara ait olamaz?

a-Bakteri-Baykus

b-Sapkali Mantar-Yesil Alg
c-Mavi Alg-Cilek
d-Bakteri-Domates
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7-Bir deri hiicresinin g¢ekirdegi

¢ikartildiginda,
hiicre bir siire sonra Oliiyor.
Asagidakilerden  hangisi  bu
durumun  sebeplerinden  biri
degildir?

a-Cekirdegin hiicreni n yonetimden sorumlu olmasi
b-Hiicrenin metabolizmasinin durmasi

c-Hiicrenin ¢ogalamamasi

d-Cekirdegin hiicrenin onarimui ile ilgili bilgileri
bulundurmasi

8-Yukarida sekli verilen organelin ismi hangi segenekte
dogru verilmistir?

a-Lizozom b-Golgi c-Ribozom d-Cekirdek

9-Hiicre zarindan, kiiciik molekiiller biiyiik
molekiillere  gore, yagda ¢Oziinen maddeler
¢oziinmeyenlere gore
daha kolay gecer. Yukarida verilen ifade hiicre
zarmn hangi o6zelligi ile ilgidir?

a-Canli olmasi

b-Esnek olmasi

c-Secici gecirgen olmasi,

d-Saydam yapida olmasi

10-Yukarida sekli verilen
organelin gorevi hangi
secenekte dogru verilmistir?
a-Enerji iiretmek
b-Sindirim yapmak
c-Salg iiretmek
d-Béliinme yapmak

11-Yukaridaki sekilde bos kutucuga hiicrenin
kisimlarmdan hangisi gelmelidir?

a-Cekirdek

b-Kloroplast

c-Lizozom

d-Hiicre zar1



Serkan TIMUR — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 48(2), 2019, 1202-1219

Hilcresel Bitki Hayvan
yapi hiicresi hiicresi

K + +

L + -

M - +

] + +

12- Tabloda bitki ve hayvan hiicresinde K,L,M ve N
harfleri ile gosterilen hiicresel yapilardan
bulunanlar +, bulunmayanlar - isaretiyle
gosterilmistir. Buna gore asagidakilerden hangisi
soylenemez?

a-K, hiicre zaridir

b-L, hiicre ¢eperidir

c-M,kloroplasttir

d-N,¢ekirdektir.

13-Yukarida sekli gosterilen hiicre modeli asagidaki
canlilardan hangisine ait olabilir?

a-Kedi b-Giil c-Lale d-Cimen

@\ 2 L o

O,

14)Yukarida hayvan hiicresine ait bir resim
verilmistir. 3 numarali gosterilen boliime hayvan
hiicresine ait organellerden hangisi gelmelidir?
a-)Ribozom

b-Mitokondri

c-Hiicre Zar

d-Hiicre ¢ekirdegi
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15-Yukaridaki sekilde okla gosterilen kisim hiicrenin
hangi organeline aittir?

a-Cekirdek

b-Hiicre Zan

c-Koful

d-Endoplazmik retikulum

16-Asagidaki seceneklerde verilen bilgilerden
hangisi yanlistir?

a-Lizozom hiicre i¢i sindirimde gérevlidir
b-Ribozom protein sentezinde gorevlidir
c-Golgi hiicreye sekil verir.

d-Cekirdek hiicrenin yonetim merkezidir.

17-Yukarida sekilde gosterilen yapinin ismi
seceneklerden hangisinde dogru verilmistir?
a-Mitokondri

b-Lizozom

c-Niikleotit

d-Hiicre Zart

18- Bulunduklar1 hiicrelerin gorevlerine gore, bazi
organeller sayica farklilik gosterebilir.

Buna gore siit bezi, gdzyasi bezi ve tiikiiriik bezi gibi
yapilarda hangi organel sayica digerlerinden fazladir?

a-Golgi cisimeigi b-Lizozom c-Ribozom d-Sentrozom

19- Asagidaki organellerden hangisin gorevi yanls
verilmigtir?

a-Endoplazmi Retikulum — Madde iletimi
b-Lizozom — Hiicre Yo6netimi

c-Mitokondri - Enerji Uretimi

d-Ribozom — Protein yapim1

20- Bir 6grenci kitapta gordiigii bir hiicre resminin,
bitki ya da hayvan hiicresi olduguna karar vermek
istiyor. Buna gore 6grenci,

1. Hiicre duvar1

I1. Mitokondri

I11. Ribozom

V. Kloroplast
yapilarinin hiicrede bulunma durumlarmdan hangi-
lerine bakarak bu hiicrenin ait oldugu canli smifina
karar verebilir?

a-lvell. b-1velV. c-llvelll. d-lll ve IV.
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21- 1.Hiicre

2.0rganizma

3.Sistem

4.Doku

5.0rgan
Yukarida verilen kavramlarm basitten karmasiga
dogru siralanmasi nasil olmalidir?

~2-3-4-5p-1-4-5-3-2
3-5-4-1d-4-1-2-5-3

a-1
c-2— 5

22-

irim
enzimleri

Yukaridaki sekilde verilen organelin ismi asagidaki
seceneklerin hangisinde dogru verilmistir?
a-Lizozom

b-Mitokondri

c-Koful

d-Hiicre zar1

23- Asagidaki organellerden hangisi hayvan
hiicresinde bulunmaz?

a-Sentrozom b-Lizozom c-Koful d-Kromoplast

24- Bir sporcu, olimpiyatlara hazirlanmak igin diizenli
ve ¢ok yogun bir antrenman programi uygulamaktadir.
Buna gore, bu sporcunun &zellikle kas hiicrelerinde
bulunan organellerden hangilerinin digerlerine gore
¢ok daha fazla ¢aligmasi gerekmektedir?

a-Koful b-Mitokondri c-Cekirdek d-Sentrozom
25-Hiicre igerisinde protein iiretmekle gorevli

organel hangisidir?
a-Plastit b-Mitokondri c-Ribozom d-Lizozom
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