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Keywords: with the curriculum, and cognitive appropriateness. The 44-question test
Scientists underwent item analysis. The prepared test was subjected to a preliminary pilot
' application with 222 secondary school students. As a result of the preliminary pilot
Knowledge test, application, two questions with discrimination indices of 0.19 or lower were
Secondary school students, removed, and the final version of the test was arranged to consist of 42 questions
Scale development, for the pilot application. The pilot application was conducted with 211 secondary
Reliability. school students. In this application, secondary school students were administered
the Knowledge Test of Scientists consisting of 42 questions, and item analysis was
performed again. Two questions with discrimination indices of 0.19 or lower were
removed from the pilot application. As a result of the pilot application, the
Knowledge Test of Scientists had a KR-20 reliability coefficient of 0.94, and the
Spearman Brown two-half test correlation coefficient was calculated as 0.92. The
final version of the scale was arranged to consist of 40 items. These results
demonstrate that the test is highly reliable, meaning that the test results accurately

reflect the measured attribute and are replicable.

1. INTRODUCTION

Education is a process aimed at changing individuals' behaviors in the desired direction (Erturk,
1972). This process encompasses various goals such as acquiring new knowledge, correcting
erroneous behaviors, or altering undesirable behaviors. To achieve the intended changes in
education, careful planning and control mechanisms are required (Turgut & Baykul, 2012).

The achievements and challenges of the education system play a significant role in improving
this system. To overcome the issues encountered in education and to make future educational
activities more effective, it is important to assess educational processes and analyze their
outcomes (Ulger, 2021). Therefore, the assessment process in education holds great importance.
Assessment is a process of gathering information, analyzing it, and making decisions based on
criteria. These decisions are used to enhance educational processes and improve student
achievement (Turgut & Baykul, 2012).
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Education plays a crucial role in contributing significantly to the development of society, and
decisions made in this context typically revolve around student success. However, making
accurate and fair decisions becomes challenging without having a solid foundation in student
achievement. Assessing student success forms the basis of educational decisions, and the
reliability and validity of these assessments are of critical importance (Saribas & Babadag,
2015; Turgut & Baykul, 2012). Alongside these assessments, evaluations based on the
appropriateness of criteria are also essential. Unfortunately, there is often a lack of awareness
and understanding about measurement and evaluation in our country. This deficiency can lead
to complications in measurement results, criteria, and evaluation outcomes, resulting in
incorrect decisions. Decisions may be based on unreliable measurements, valid criteria may be
chosen or misinterpreted, and in some cases, decisions may be made without utilizing any
evaluation criteria at all. Such issues jeopardize the reliability and effectiveness of educational
decisions (Turgut & Baykul, 2012). Therefore, more effort should be invested in assessing
student success and allowing these assessments to shape educational decisions. Additionally,
the focus should be on reliable and valid tools for measuring student achievement. In this way,
educational decisions can become fairer and more evidence based. Overcoming these problems
can contribute to the increased effectiveness of our education system. Multiple-choice tests,
which are among the traditional measurement and evaluation techniques, can still be considered
to play a significant role in determining students’ learning levels today. This measurement
method offers advantages such as minimizing subjective effects during scoring, providing
greater content validity compared to other measurement methods, and making measurement
and evaluation easier, especially in large groups. Therefore, it is considered a preferred
measurement and evaluation technique by teachers (Cardak & Selvi, 2018; Dogan, 2009).

Itis possible to observe that multiple-choice tests are frequently used in scientific studies related
to education. In such studies, it is essential to meticulously follow the standard test development
steps when creating achievement tests. These types of studies can contribute significantly to
educational sciences by providing important information about groups' learning levels and
achievements (Cardak & Selvi, 2018).

One of the fundamental goals of today's education system is to increase students' awareness of
historical and cultural values (Meydan & Akkus, 2014). However, the level of knowledge
among students regarding scientists and their contributions can often be insufficient (Bigak &
Bilir, 2023). Educational programs often do not emphasize these important figures enough,
leaving students with a limited understanding of the lives and scientific contributions of
scientists. This limitation in knowledge can limit the awareness of the younger generation
towards historical and cultural heritage, potentially causing them to miss out on valuable
sources of inspiration (Arabaci & Ddnel Akgul, 2022; Ozdemir, 2022; Yildirrm & Kegeci,
2022). In addition, a detailed literature review has been conducted to determine the general
perception and thoughts about scientists in the field of education. Within the scope of these
studies, various methods such as open-ended questions, interviews, and drawings have been
observed (Aggiil Yalgin, 2012; Bigak & Bilir, 2023; Bilir et al., 2020; Duran & Bayar, 2019;
Durukan, 2017; Karagam et al., 2014; Ozdemir, 2017; Ozdes & Aslan, 2019). As a result of the
comprehensive literature review, it has been identified that there is only one achievement test
related to scientists (Karasu, 2019). The achievement test developed by Karasu (2019) consists
of 20 questions and includes questions about both Turkish and foreign scientists, focusing
entirely on their inventions. On the other hand, the test developed within the scope of this study
has a broader perspective. This 40-question test contains only questions about Turkish
scientists, covering fundamental information about scientists to provide a comprehensive
perspective. Additionally, the questions focus on the general contributions of scientists,
providing a different emphasis from the previous study. This study particularly focuses on
Turkish scientists and differentiates itself from previous studies by increasing the number of
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questions. In this way, it aims to more detailedly assess students' knowledge about Turkish
scientists and provide a more comprehensive measurement tool compared to previous studies.

At this point, it becomes evident that there is a lack of knowledge among secondary school
students regarding scientists. The question of whether there is a deficiency in students'
knowledge about who scientists are, what they do, and their contributions to society forms the
basis of the problem. Simultaneously, the absence of an appropriate measurement tool to assess
students’ awareness of scientists poses a problem. In this context, the main problem addressed
by this study is to tackle the lack of knowledge among secondary school students regarding
scientists within an educational system that aims to increase awareness of historical and cultural
values. This problem highlights the need to address the deficiency in knowledge about scientists
and the absence of a suitable measurement tool to assess awareness. The study aims to develop
areliable and valid test to determine students' awareness of scientists. In line with this purpose,
the fundamental study question of the study is, “How can the reliability of an achievement test
developed to assess secondary school students' awareness of scientists be evaluated, and to what
extent can the results be replicated?”

This test can serve the purpose of evaluating students' levels of knowledge about scientists,
identifying deficiencies in science education, and providing support to students in these areas.
This situation brings the potential to enhance science instruction. Furthermore, students' interest
in scientists and science can be influenced by their own awareness. The developed test has the
potential to increase students' interest in science by helping them better understand the
importance and contributions of scientists. In addition to all these aspects, this study can
contribute to the field's knowledge by introducing a new study and assessment tool to science
education and assessment literature.

2. METHOD

This study focused on the development of an achievement test aimed at assessing secondary
school students' awareness of scientists. This measurement tool is a type of achievement test
used to evaluate secondary school students' knowledge about scientists. The test was designed
to measure students' knowledge levels on topics such as who scientists are, the type of work
they engage in, and their contributions to society.

The development process of the test followed the test development steps outlined by Crocker
and Algina (1986). Initially, the objectives of the test were determined. Subsequently, a pool of
50 test items was created during this phase, and expert opinions were sought to gather necessary
feedback. Based on the evaluations provided by experts, necessary corrections were made, and
six items were excluded, reducing the number of questions to 44. In the process of developing
the achievement test, a two-stage implementation was carried out, including the preliminary
pilot and subsequent pilot. The preliminary pilot application and the subsequent pilot
application were conducted to evaluate the effectiveness, discriminability, difficulty, and
overall effectiveness of the test items. Based on the results of the preliminary pilot application,
two items with discrimination indices below 0.19 (items 2 and 8) were removed from the test,
some items were revised, and the number of items was reduced from 44 to 42 (see Table 4).
Subsequently, the test consisting of 42 items underwent a pilot application. The pilot application
was conducted to assess the impact of the corrections and to observe the overall performance
of the test. This stage provided additional information on the reliability and validity of the test,
examining the consistency of items among students and the accurate measurement of the
intended topics. According to the results of the pilot application, two items with discrimination
indices below 0.19 (items 1 and 40) were removed, reducing the number of items from 42 to
40 (see Table 6). Finally, the final test was composed of 40 distinct items, and test statistics
were determined based on the results of the pilot application. A set of guidelines was created
for evaluating test scores.
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2.1. Study Group

The sample for the test consisted of a total of 433 students (222 for the preliminary pilot and
221 for the pilot application) who were enrolled in three different secondary schools in the city
center of Elazig during the 2021-2022 academic year. These students were from 5th, 6th, 7th,
and 8th grades. Yildirnm and Simsek (2008) suggested maximizing diversity in the sample
selection by conducting the study in schools with different levels of achievement and socio-
economic statuses. Therefore, special attention was paid to schools with varying levels of
achievement and socio-economic status in this study. Additionally, the selection of schools was
influenced by their central location and easy accessibility.

As highlighted by Nunnally (1978), the sample size for testing exam items in a small student
group should be at least five times the number of items in the test. The objective at this stage is
to assess student responses and observe elements such as exam duration, test difficulty level,
and confusion related to the items. In other words, the sample size is determined to evaluate the
initial applications of the items and comprehend the overall structure of the test. This pertains
to an initial pilot study aiming to assess the success of the test by evaluating students' reactions
to the exam items. In the preliminary pilot application, findings obtained using Crocker and
Algina’s (1986) test development stages demonstrate the successful steps taken to ensure the
reliability and validity of the test results. Consequently, the test has become a reliable
measurement tool suitable for its intended purposes. The distribution of students by grade levels
who participated in the preliminary pilot and pilot applications is shown in Table 1.

Table 1. Distribution of students by grade levels.

Type of application Grade level f

Preliminary pilot 5th grade 27
6th grade 56

7th grade 102

8th grade 37

Pilot 5th grade 40

6th grade 55

7th grade 70

8th grade 46

Table 1 shows the number of students from different grade levels who participated in various
stages of the study. In the preliminary pilot application, 222 students participated. The majority
of participants were from the 7th grade (102 students), followed by the 6th grade (56 students),
8th grade (37 students), and 5th grade (27 students). In the pilot application, 211 students
participated. Again, the majority of participants were from the 7th grade (70 students), followed
by the 6th grade (55 students), 5th grade (40 students), and 8th grade (46 students).

During the course of the study, necessary permissions were obtained from the Elazig Provincial
Directorate of National Education. These permissions ensured that the study was conducted in
compliance with legal and administrative requirements. Data confidentiality was rigorously
maintained, and various measures were taken for this purpose. Participant selection was based
on a voluntary basis, and Informed Consent Forms were signed by the parents of students who
wished to participate in the study. This step ensured that participation was entirely voluntary
and informed. During the data collection process, the personal information of participants was
kept confidential and used only for the purpose of the study. This is a critical step in protecting
privacy. Secure databases and encryption methods were used for data storage and analysis,
ensuring protection against unauthorized access to the data. In addition, access to the obtained
data was restricted to the authors of the study and authorized personnel only. This ensures that
the data is used under the supervision of authorized individuals only. In conclusion, full
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compliance with privacy policies ensured the highest level of data privacy and security. These
steps ensured that the study was conducted in accordance with ethical standards and legal
requirements.

2.2. Test Development Process

In accordance with the purpose of the study, the test development process was carried out in
steps, and the test development steps proposed by Crocker and Algina (1986) were carefully
followed. The main stages of creating the test can be listed as follows:

Goal Setting: The main objective of the study is to develop a valid and reliable knowledge test
for scientists.

Defining Behaviors: The behaviors or topics that the test aims to measure were determined.

Development of Table of Specification: A specification table was created, indicating which
behaviors would be included in the test and how each behavior would be measured.

Development of Item Pool: Based on the specification table, a pool of multiple-choice
questions was prepared to measure each behavior.

Examination and Arrangement of Items: Prepared questions were examined and arranged
by experts. The clarity of questions, the quality of distractors, and alignment with the
curriculum were evaluated.

Creating a Trial Form: A trial form consisting of reviewed and edited questions was prepared.

Pilot Test: The prepared trial form was administered to a selected group of students for a pilot
test. This stage aimed to understand how the test worked under field conditions and to identify
possible problems.

Statistical Analysis of Items: The data obtained during the pilot test were used for the
statistical analysis of the items. Correct answers were scored as 1 point, incorrect answers,
questions with multiple markings, and unanswered questions were scored as 0 points. Item
analysis was conducted to calculate item statistics, and items that did not meet the criteria or
performed poorly were identified and removed from the test. This analysis was conducted to
assess how the items performed in terms of the validity and reliability of the test.

Determining Statistical Properties: Statistical properties of the items such as difficulty levels
and discrimination indices were evaluated. This provides information about the reliability and
validity of the test.

Calculation of Test Scores: Based on the obtained data, participants' test scores were
calculated and the results were analyzed.

In summary, after determining the topics to be measured in the test (basic information about
scientists and their contributions), 50 multiple-choice questions were prepared. These questions
were presented to six experts in the field, including four academic staff members (two
professors, one associate professor, one Ph.D.) and two science teachers. Test item evaluations,
focusing on the diverse academic titles and experience levels among experts, aimed to provide
a more comprehensive and balanced perspective on the study. These evaluations aimed to
develop questions that accurately measure students' knowledge, ensuring grammatical
correctness and clarity in meaning. The expert panel, consisting of a professor, associate
professor, and Ph.D. with extensive knowledge and experience in the field, allowed for a
thorough assessment of the scientific content of the test. Additionally, an academic staff
member from a state university specializing in Turkish education assessed the grammatical and
semantic accuracy of the test questions. By focusing on grammatical rules and clarity, this
expert contributed to the test's effectiveness in terms of language. The two science teachers in
the expert panel provided an evaluation from a student perspective, being directly involved with
students and having mastery over the curriculum. The teachers' suggestions aimed at revising
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test questions to make them suitable, understandable, and aligned with learning objectives for
students. The revisions proposed by experts generally aimed to improve the clarity of questions,
correct grammatical errors, and ensure students could answer correctly. Furthermore, experts
provided suggestions for reviewing cognitive levels and difficulty levels to enhance the test's
relevance to its purpose and measurement of student achievements. In this way, experts
combined different perspectives to offer a comprehensive assessment to enhance the overall
quality of the test. As a result of expert opinions, the number of questions in the test was reduced
from 50 to 44. The test, reduced to 44 questions, underwent an item analysis process. This
analysis was employed to ensure the structural validity of the test and to enhance the content,
clarity, and difficulty levels of the questions (Turgut, 1992).

The prepared test was administered to a total of 222 secondary school students, with 107 being
girls and 115 boys (27 students at the 5th-grade level, 56 students at the 6th-grade level, 102
students at the 7th-grade level, and 37 students at the 8th-grade level) in the preliminary pilot
application. The test scores of this group of students were arranged in order of achievement,
and sixty students, equivalent to 27% of the total number of students, were selected to form the
lower and upper groups. To assess the structural validity of the test items, item analysis was
conducted, and the discrimination indices of the test items were examined. According to the
evaluation conducted by Crocker and Algina (1986), items with a discrimination index greater
than 0.40 were considered to be excellent, while items with an index value between 0.30 and
0.39 were considered good. On the other hand, items with an index value between 0.20 and
0.29 were identified as items that needed correction and improvement, and items with a
discrimination index of 0.19 or lower were deemed to be removed from the test. As a result of
the preliminary pilot application, two items with a discrimination index of 0.19 or lower were
removed from the test, reducing the number of questions to 42. The test, consisting of 42
questions, was administered to 211 secondary school students (40 students at the 5th-grade
level, 55 students at the 6th-grade level, 70 students at the 7th-grade level, and 46 students at
the 8th-grade level) through the pilot application, and item analysis was conducted once again.
As a result of the item analysis, two items with a discrimination index of 0.19 or lower were
removed, reducing the number of questions to 40. The final version of the scale was arranged
to include 40 items.

2.3. Data Analysis

The data collected were subjected to analysis through SPSS 22 software, and assessments of
the validity and reliability of the test were carried out. Methods used to assess the reliability of
a test can be categorized into two main categories: single-administration methods and two-
administration methods. The various methods used to assess measurement reliability include
test-retest, alternate form, split-half, interrater, Cronbach's alpha coefficient, Kuder-Richardson
20 (KR-20), and Hoyt's variance analysis. These methods are typically evaluated using the
Pearson product-moment correlation coefficient (Crocker & Algina, 1986; Linn & Gronlund,
2000; Mehrens & Lehmann, 1991). Among the single-administration methods, which are based
on the scores obtained by administering a test to a group only once, are KR-20 and 21,
Cronbach’s alpha, Hoyt's Variance Analysis, and the Test Split-Half methods (Karip, 2012). In
this study, the reliability of the measurement results was calculated using split-half tests and
KR-20 reliability types.

3. RESULTS

In this section, data related to the validity and reliability studies of the knowledge test developed
for scientists are presented. These data have been collected to assess the measurement-related
validity and reliability of the test. Validity studies aim to determine whether the test accurately
reflects the concept or skill it intends to measure. Reliability studies, on the other hand, assess
whether the test provides consistent and reliable results. The data analysis methods and results
used in this study provide valuable information about the scientific validity and reliability of
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the test. Therefore, these data will assist in understanding how reliable and valid the use and
interpretation of the test scores are.

Within the scope of the study, eight science textbooks used in secondary schools affiliated with
the Ministry of National Education (MoNE) during the 2020-2021 academic year were
examined. The distribution of Turkish/Turkish-origin scientists mentioned in the textbooks
according to grade levels is presented in Table 2.

Table 2. Distribution of Turkish/Turkish-origin scientists mentioned in secondary school science
textbooks by grade levels.

Grade level The mentioned Turkish/Turkish-origin scientists f
5th grade (MEB Publications and SDR Vertical Ali Kuscu, Fatih Sultan Mehmet, Hezarfen Ahmet 5
Publishing) Celebi, Ibnu’l-Heysem, Vecihi Hurkus

6th grade (Sevgi Publications, MEB Publications-  Ali Kuscu, Aziz Sancar, Canan Dagdeviren, 9
1, MEB Publications-2) Associate Professor Dr. Ozgur Sahin, EI-Memun,

Ibnu’l-Heysem, Ibn-i Sina, Mimar Sinan, Ulug Bey
7th grade (Tutku Publishing, MEB Publications)  Ali Kuscu, Aziz Sancar, Ibnu’l-Heysem, Ulug Bey 4
8th grade (SDR Vertical Publishing) -

Table 2 reflects which scientists are presented to students in secondary school Science
textbooks and in which grade levels. According to this table, there are the names of five
scientists in the 5th-grade textbooks. The 6th-grade textbooks feature nine different scientists,
making it the grade level with the highest number of scientist mentions compared to other grade
levels. In 7th-grade textbooks, the names of four scientists are mentioned, while in 8th-grade
textbooks, there is no mention of a Turkish/Turkish-origin scientist.

The developed knowledge test is focused exclusively on Turkish-Islamic scholars. In this
context, there are no items related to contemporary influential scientists, such as Aziz Sancar
and Canan Dagdeviren. This choice reflects the test's emphasis on a more historical and cultural
perspective. The selection of scientists based on specific criteria in organizing the test aims to
enable students to acquire knowledge at levels appropriate to their grade levels. While
determining the number of items represented by each scientist, their impact on the history of
science and the general knowledge level of students have been taken into account. Certain
scientists are represented by more items due to their historical significance and contributions.
For instance, prominent figures like Ebu Bekir er-Razi, Ibnu’l-Heysem, and el-Cezeri are
represented by more items because of their extensive influence in various fields. This approach
provides students with an opportunity to gain in-depth knowledge about the work of specific
scientists and explore different aspects of their contributions. Furthermore, to enhance diversity
in the test, a fair distribution among different scientific fields has been ensured. An attempt has
been made to establish a balance among scientists focusing on various fields such as physics,
mathematics, and astronomy. This diversity offers students the chance to explore different
disciplines of science and enhance their overall knowledge levels. In this context, the
distribution of items in the knowledge test according to scientists in the preliminary pilot
application is presented in Table 3.

Table 3 displays which scientists the items in the knowledge test are based on and numerically
represents the representation of these scientists in the test content. In total, there are items
related to 16 different scientists in the knowledge test. Ebu Bekir er-Razi is the most represented
scientist in the table with six different items. Following him are el-Cezeri and Abdurrahman el-
Hazini, both represented with five different items.
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Table 3. Distribution of items in the knowledge test according to scientists in the preliminary pilot
application.

Scientists Items

Ebu Bekir er-Razi 8-10-21-25-37-43
el-Cezeri 1-3-24-36-42
Abdurrahman el-Hazini 4-17-38-41
Ibnu’l-Heysem 5-11-29-44
Cabir ibn Hayyan 9-20-34
Farabi 12-19-28
Fergani 16-35-40

Ibn Sina 15-18-23
Ibnu’n-Nefis 6-13-32
Ulug Bey 22-26-33

Ali Kuscu 7-27
Aksemseddin 30

Biruni 14

Hezarfen Ahmet Celebi 31

John Dalton 2

Kindi 39

As a result of the item analysis conducted, the difficulty levels (p) and discrimination indices
(d) of the items in the knowledge test within the scope of the preliminary pilot application are
presented in Table 4.

Table 4. Difficulty levels (p) and discrimination indices (d) of the items in the preliminary pilot
application knowledge test.

Questions Groups A B C D Blank  Filled p d
. IL_J:v?/E: ig 1-4 127 121 8 28 P e
U - 60 - 0 60

2 Lfv?,i: 3 4 51 2 5 0 092 015

3 E:\,?,i: (13 E ﬁ ;Z 8 28 036  0.36
1 1 41

4 E:\,?,: 9 22 158 11 8 28 043 050
- 49 10 1

> E:\,?,: 5 1?1 22 19 8 28 052 058
4 12 2

° E:v?/: 12 136 27 5 8 28 045 051

! E:VF\),: 5 : 2; o 8 28 074 041

' o 1 8 W s 0 e 0% oo

o e b 4 6 2 0 0 45 om

10 ESVF\)/E: 186 i’j ;2 § 8 28 0.40 0.33

R S N T
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U 1 7 36 16 0 60
12 L:V[\),E: S 20 1 T 5 = 041 036
U 4 1 51 4 0 60
13 LCI,OV?,E: s 1 3 1 5 = 061 046
T R o T R
o f:ﬁi: 137 173 ;g 490 8 28 040 051
16 E:VF\)/E: 133 gé 154 E 8 28 0.50 0.35
Y ot gg 010 8 28 049 031
3 7 71
18 E:VF\),:: 231 93 TR 8 28 043 056
u 8§ 47 3 2 0 60
19 Lfﬁiﬁ 0 16 14 20 5 = 052 051
u 10 4 42 4 0 60
20 Lfﬁiﬁ B 13 15 13 5 = 048 043
u 20 1 9 - 0 50
21 Lfﬁiﬁ 6 13 13 18 5 = 046 040
» w1120 560 - 050 065
> E:v?/z: 147 gg = ; 8 28 0.62 0.8
4 45 7 4 _
24 Il_J:vF\)/: 19 1? 3 17 8 28 M4 ose
U 5 42 10 3 0 60
2 L:\,?,Z: 5 15 1 1o 5 = 047 045
4 37 15 4
26 E:V?,: 8 20 22 - 8 gg 047 028
u 6 39 4 11 0 60
! Lfvr\)/i: 14 12 2 12 0 60 042 045
u 1 43 11 5 0 80
28 Lfv?,i: 716 m 2 5 = 049 045
U 2 3 71 48 0 60
29 Lfv?,i: s 20 T T 5 = 054 051
u 54 3 3 - 0 50
30 L:\,?,z 5 18 11 19 5 5 052 075
U - 55 2 3 0 60
3 Lg\,?,: T T — 5 = 065 053
11
32 Egvi\); icg) 158 22 150 8 28 040 048
4 9 2
> Egvi\); 16 155 12 14 8 28 053 036
“ e 1w m W 1 0 s 0% 088
s o—ower 6 10 40 4 0 % op s
36 Upper 7 23 24 6 0 60 030 020




Yildirim, Kegeci & Kirbag-Zengin Int. J. Assess. Tools Educ., Vol. 11, No. 1, (2024) pp. 126-147

Lower 14 12 12 22 0 60
u 4 3 40 3 0 80
37 Lfvsz E 20 1 10 . o 045 041
38 E:V?,z 170 23 i; 121 8 28 046 030
17
3 Eé)\/[\)/z 157 185 ig 12 8 28 0.38 0.23
2 24 21 1
0 ffﬁz 16 20 19 14 8 28 030 028
4 lLJ:\,F\),z 167 168 L;l 177 8 28 040 055
42 Ilj:\/[\)/i: ]_76 152 ;2 ig 8 28 0.37 0.41
u 3 2 25 3 0 80
3 L:v?/z: 11 18 20 11 0 60 048 0.0
u 21 3 4 12 0 60
44 L:VF\),E; s 7 17 [ . o 025 020
p: difficulty

d: discrimination

When examining Table 4, it can be seen that the difficulty indices of the test items range from
0.25 to 0.92. Items within this range indicate different levels of difficulty. Additionally, the
discrimination indices of the items also vary between 0.01 and 0.75. These values indicate how
well the items differentiate between different ability groups. A total of 31 items with a
discrimination index of 0.40 or higher were used in the test, and it can be said that these items
better measure the differences between different ability groups. Similarly, six items with a
discrimination index between 0.30 and 0.39 were also included in the test, indicating an
acceptable level of discriminative ability. Five items with a discrimination index between 0.20
and 0.29 (items 26, 36, 39, 40, and 44) were included in the test after necessary adjustments
were made. These adjustments were found to enhance the discriminative power of the items.
However, two items with a discrimination index of 0.19 or lower, related to John Dalton (a
general question) and Ebu Bekir er-Razi, were removed from the test. As a result of these steps,
following the preliminary pilot application, the reliability coefficient of the test was calculated
as 0.87 for KR-20 and as 0.78 for the Spearman-Brown two-half test correlation value. This
high reliability value indicates that the test's internal consistency has been achieved.
Consequently, the final version of the scale has been organized to consist of 42 items for the
pilot application. The distribution of items in the knowledge test according to scientists in the
pilot application is presented in Table 5.

Table 5 indicates the basis of the knowledge test used in the pilot application and numerically
represents the representation of various scientists in the test content. In total, there are items
related to 15 different scientists in the knowledge test. Ebu Bekir er-Razi and el-Cezeri are the
most represented scientists in the table with five different items each. Following them are
Abdurrahman el-Hazini and Ibnu’l-Heysem, both represented with four different items.

The Science Knowledge Test consisting of 42 questions was administered to secondary school
students through a pilot application, and item analysis was conducted again. The results of the
item analysis, including item difficulty levels, discrimination indices, item-total correlations,
and t-values, are presented in Table 6.
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Table 5. Distribution of items in the knowledge test according to scientists in the pilot application.

Scientists Items

Ebu Bekir er-Razi 10-21-25-37-43
el-Cezeri 1-3-24-36-42
Abdurrahman el-Hazini 4-17-38-41
Ibnu’l-Heysem 5-11-29-44
Cabir ibn Hayyan 9-20-34
Farabi 12-19-28
Fergani 16-35-40

Ibn Sina 15-18-23
Ibnu’n-Nefis 6-13-32
Ulug Bey 22-26-33

Ali Kuscu 7-27
Aksemseddin 30

Biruni 14

Hezarfen Ahmet Celebi 31

Kindi 39

Table 6. Difficulty levels (p), discrimination indices (d), item-total correlations, and t-values of the items
in the knowledge test in the pilot application.

Questions  Groups A* B C D Blank Filled p d r 12
! 5 é E 20—~ 0% 008 016 159
2 fﬁﬁiﬁ éé 2 3121 S* 8 g; 037 036 043 434™
3 Efv?/g: fs 194* 271 3; 8 g; 040 049 047 6127
4 Eg’vf’lz: 2 41% 124 178 8 g; 056 045 044 547
S t’é’ﬁiﬁ 4102 288 3 160 8 g; 045 049 047 599"
6 ng,g 3 9 %42 133 8 g; 075 038 039 530™
! ng,g 12 4128* 131 g 8 g; 052 042 036 492
8 e 3114 0o 039 020 052 339"
9 1 ;é S — 046 054 052 688"
10 t’g’vﬁ’g g 125 3147 g 8 g; 044 029 031 332
11 Eé’ﬁiﬁ 2 253* 41% 135 8 g; 054 052 051 658"
12 ng,: ;3 33 136 150* 8 g; 037 043 050 536"
13 Ef\,?,: 164 158* }8 32 8 g; 036 052 055 688
14 Ec?v?/: 280* 3195 179 g 8 2; 047 042 039 492
o lLng?/Z: 3186 163* 1% 190 8 g; 047 038 040 443
16 Eé’ﬁiﬁ 2% 41% 172 125 8 g; 045 056 058 7.22"
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17 T 262* o —or— 052 052 050 656"
18 mz: 165* 242 4117 g 8 g; 050 042 036 491
I v i v e s T
20 o 235* 22— —20— o049 063 063 862
21 Efvﬂii 3 52% 114 114 8 g; 063 056 054 757"
22 ES&Z? 152 4121 129 185 8 g; 046 054 057 688
23 ES&Z? 291 4113 141 132 8 g; 047 049 044 572
24 fﬁv‘;ii 150 3147 261 = 8 2; 044 029 036 320"
25 t’ﬁﬁiﬁ 147 ?151 18 180 8 g; 040 042 050 502
26 61514 141* ST~ 047 038 040 443"
21 Loner 2* 0 —or— 056 045 046 547"
28 e 51% 244* 135 5 8 2~ o054 066 063 953
29 et % S —————&f— 065 050 056 672
30 ffvﬂii 3171 271 184* 151 8 g; 042 045 046 551"
31 Efvr\),i: 137 125 41%* 142 8 g; 053 061 051 826
32 - 4112 2 o4 050 051 627
33 t’é’ﬁiﬁ 1? 153 3172 135 8 g; 042 043 021 522
% w17 s b 15 o 5 0% 0% 02 3"
3 ng,g 160 159 3192 176 8 g; 044 047 045 573"
36 t’fjjﬁi fo 261 31‘; ﬁ 8 g; 042 033 034 378"
37 t’fﬁiﬁ 160 173 2197 ;i 8 g; 040 021 022 232"
38 EEV?,Z: 1421 13 23* 178 8 g; 028 029 030 3.68™
39 Eg’vf’g 167 283 32 151* 8 g; 038 056 056 7.46™
40 Efvf),i: 162 S 162 23* 8 g; 064 010 009 117
4 Ef\,?,: ;‘ 277 f5 45 8 g; 044 057 050 757"
42 EEEVZZ 32* 261 177 fl % 277 0.38 063 059 6.18™

p: difficulty, d: discrimination, r: item-total correlation, t: value between lower 27% - upper 27%
n=211 2n;=n,=57 “correct answer  "p<.05 “p<.001
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Based on the results presented in Table 6, it is observed that there are 29 items with a
discrimination index of 0.40 or higher, five items with a discrimination index ranging from 0.30
to 0.39, and six items with a discrimination index between 0.20 and 0.29. Additionally, there
are two items with a discrimination index of 0.19 or lower related to el-Cezeri and Fergani,
which have been removed from the test. After removing these two items, the item-total
correlations for all remaining items in the test range from 0.21 to 0.63. A t-value of p <.001 is
significant for 39 items, and a t-value of p < .05 is significant for one item.

Based on the pilot study results, the KR-20 reliability coefficient for the Scientist Knowledge
Test is 0.94, and the Spearman-Brown two-half test correlation value is 0.92. In light of these
findings, the final version of the scale has been arranged to include 40 items. The Scientists
Knowledge Test is included in the Appendix.

The final version of “The Science Scientists Knowledge Test” consists of items specific to a
total of 15 different scientists. The distribution of the items related to the scientists in the final
version of the test is presented in detail in Table 7.

Table 7. Relationship of scientists with items in the Science Scientists Knowledge Test.

Scientists Related items
Ebu Bekir er-Razi 10-21-25-37-43
Abdurrahman el-Hazini 4-17-38-41
el-Cezeri 3-24-36-42
Ibnu’l-Heysem 5-11-29-44
Cabir ibn Hayyan 9-20-34
Farabi 12-19-28

Ibn Sina 15-18-23
Ibnu’n-Nefis 6-13-32

Ulug Bey 22-26-33

Ali Kuscu 7-27

Fergani 16-35
Aksemseddin 30

Biruni 14

Hezarfen Ahmet Celebi 31

Kindi 39

When Table 7 is examined, it is observed that Ebu Bekir er-Razi, Ibnu’l-Heysem, and el-Cezeri
are the focal points of more items in the test. In the developed knowledge test, some scientists
like Aksemseddin, Hezarfen Ahmet Celebi, Biruni are represented by only one item.

4. DISCUSSION and CONCLUSION

This study aims to develop a knowledge test that meets the validity and reliability requirements
to assess secondary school students' awareness of scientists. In line with this objective, the
stages of test development have been followed to create a valid and reliable knowledge test.
Upon reviewing the existing literature, it was found that there is only one achievement test
available for assessing the awareness of scientists. However, similar test development
procedures have been observed to be used in scales designed for science courses (Akbulut &
Cepni, 2013; Kegeci et al., 2019; Yazici et al., 2022).

The results of the item analysis conducted within the scope of the study indicate that the
developed test ensures structural validity. While the majority of items in the test have item
discrimination index values ranging from 0.21 to 0.66, most of the items in the developed
knowledge test have item discrimination index values of 0.40 and above. Additionally, the mean
item discrimination index value for the test is 0.45. These findings demonstrate that the
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developed test has been designed to be valid and aligned with its intended measurement domain.
Structural validity is a critical indicator of measurement quality that assesses the internal
consistency of a measurement instrument and the harmony among its items. The high item
discrimination index values for the test items signify that these items effectively represent the
measured construct and are in line with the test's intended purpose (Tekin, 2010). Therefore,
establishing the structural validity of the test aids in confirming the reliability and validity of
the test results. Study suggests that tests designed for science courses generally have mean item
discrimination index values of 0.40 and above (A¢ikgoz & Karsli, 2015; Demir et al., 2016).
These findings indicate that the developed knowledge test is consistent with the mean item
discrimination index value. Furthermore, all items in the test exhibit item-total correlations
ranging from 0.21 to 0.63. There is one item with a significant T-value at the 0.001 level and
another at the 0.005 level. Variations in item-total correlations provide further insights into the
extent to which items contribute to the overall internal consistency and the measurement
objective. High correlation values indicate that the item aligns with the test and enhances the
overall reliability of the measurement, whereas low correlation values may raise questions
about the consistency between the item and the measurement. These results collectively
demonstrate that the test is a reliable and valid measurement instrument in its entirety.

The difficulty levels of the test were assessed using item difficulty index (p) values. These
values range from 0.28 to 0.75, indicating that some items are challenging for students while
others are relatively easy. The most difficult items are item 33 and item 37, whereas the easiest
item is item 5. It can be expressed that the test is generally easy for students, and the questions
are appropriate for their comprehension levels, with an average item difficulty index of 0.45.
These index values are crucial for evaluating the difficulty levels of the items (Kan, 2011).
These results are consistent with similar studies, which have shown that tests developed for
science education generally have a moderate to high difficulty level. Additionally, the item
difficulty index value of this knowledge test is similar to that of other tests designed for science
education, indicating its comparability with these tests (Aymen Peker & Tas, 2019; Bolat &
Karamustafaoglu, 2019).

The reliability of the developed Science Scientists Knowledge Test was evaluated using the
KR-20 coefficient, which was calculated as 0.94. This value falls within the range of 0.60 < o
< 0.90, indicating that the test scores are highly reliable (Can, 2014). These results provide
strong support for the high reliability of the students' test scores. Additionally, in line with the
reliability levels of similar tests in the literature, the reliability of the test has been robustly
demonstrated (A¢ikgdz & Karsli; Sarag, 2018). However, despite the achieved high reliability,
there are certain limitations regarding the generalizability of the test. Specifically, the focus of
the test on Turkish-Islamic scholars may restrict the potential student groups to whom the test
can be applied within a certain cultural and religious context. This situation could limit the
overall validity of the test and may impact its applicability to student groups from different
cultures or disciplines.

In conclusion, this study makes a significant contribution to the development of a reliable test
aimed at assessing middle school students' awareness of scientists in the field of science
education. The study can guide science education practitioners and researchers in providing an
effective tool for measuring students' perceptions of science. Furthermore, future studies may
assess the applicability of the test in a broader student population and contribute further to
understanding learning efforts in science education. The analysis of items and the assessment
of the test's reliability provide a substantial contribution to test development methodology. This
study demonstrates that the steps in the knowledge test development process were followed
accurately, and the test is suitable for its intended measurement purpose. Consequently, it can
guide other researchers and educational professionals in test development. These aspects
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indicate that the study enriches the knowledge in the field of science education and has the
potential to offer an effective tool for measuring students' awareness of scientists.

5. RECOMMENDATIONS
Based on the results of this study, the following recommendations can be made:

* This study involved the development of a knowledge test to assess secondary school
students' awareness of scientists. It is recommended that similar knowledge tests be
developed for a wider range of topics and fields. This would allow for the evaluation of
scientific awareness among students at different educational levels and across different
disciplines.

» The Science Scientists Knowledge Test that has been developed has proven to be a
powerful tool for measuring students' awareness of scientists. This test may encourage
students to show more interest in science-related career opportunities and scientific study.
Therefore, it is recommended that this test be widely used in schools and educational
institutions.

* This study focused on assessing awareness of scientists. Future study could explore other
aspects of students in the field of science education, leading to a more comprehensive
understanding. This could provide more opportunities to enhance science education.
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APPENDIX

Turkish version of Scientists Knowledge Test

BILIM INSANLARI BILGI TESTI
Sevgili Ogrencim;
Bu ¢aligma ile fen alaninda bilime yon vermis Tiirk-islam alimlerine iliskin bilgi testinin gelistirilmesi,

ortaokul 6grencilerinin bilgi diizeyinin belirlenmesi amaglanmaktadir. Calismanin sonuglar1 yalnizca
bilimsel amagla kullanilacak olup, kisisel bilgileriniz kimseyle paylagilmayacaktir.

Cinsiyetiniz 1 () Kaz () Erkek
Smf Diizeyiniz: () 5. simf () 6. simf () 7. simf () 8. simf

1. Asagidakilerden hangisi filli su saatinde yer alan unsurlardan degildir?

A) Fil B) Ziimriidiianka Kusu C) Fiskiye D) Hukimdar

2. Tiirkistan’da yetisen, yer cekimi ve terazilerle alakal calismalar yapan fizik, astronomi ve
matematik alimi asagidakilerden hangisidir?

A) Fatih Sultan Mehmed B) Ali kusgu

C) ibn Sina D) Abdurrahman el-Hazini

3. Bati’da “Alhazen” ve “Alhacen” gibi isimlerle taninan ve Kitabii’l-Menazir (Goérintuler
Kitabi) isimli eseri olan Tiirk-islam alimi asagidakilerden hangisidir?

A) Ali Kuscu B) ibnii’l-Heysem C) Biruni D) Piri Reis

4. Yasadig1 donemde “Ikinci Ibn Sind” olarak anilan Tiirk-islam alimi asagidakilerden
hangisidir?

A) Ibnii’n-Nefis B) Ulug Bey C) Ibnii’l-Heysem D) el-Cezeri

5. “Kugcu” veya “Kusi” lakabiyla amlan, Ulug Bey’den matematik ve astronomi dersleri alan
Turk-Islam alimi asagidakilerden hangisidir?

A) Ibnii’n-Nefis B) Farabi C) Ali Kuscu D) Mimar Sinan
6. Saraptan, saf alkol elde eden ilk bilim insam kimdir?
A) Biruni B) Cabir Ibn Hayyan C) Evliya Celebi D) el-Cezeri

7. Kizal ve kizamik hastaliklarinin iki ayr1 hastalik oldugunu ortaya koyan bilim insam
asagidakilerden hangisidir?

A) Harezmi B) Ebu Bekir er-Razi  C) Abdurrahman el-Hazini D) el-Cezeri

8. Asagidakilerden hangisi, Ibnii’l-Heysem’in optikle ilgili en 6nemli eseridir?

A) Mizanii’l Hikme (Hikmetin Terazisi)

B) Kitabii’l-Menazir (Goriintiiler Kitabi)

C) el-Kanun Fi’t-T1bb (Tibbin Kanunu)

D) Risaletii’l-Fethiyye

9. Hava titresimlerinden ibaret olan ses olaymin ilk mantikh aciklamasim hangi bilim insam
yapmustir?

A) Ibn Sina B) Evliya Celebi C) Farabi D) Ulug Bey

10. Ciltte olusan beyaz lekelerden séz eden ve bunun deride yer yer renk kaybi seklinde ortaya
cikan bir hastalik oldugunu belirten Tiirk -Islam alimi kimdir?

A) Ulug Bey B) Ali Kusgu C) ibnii’n-NefisD) Biruni
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11. “Piknometre” denilen bir aletle, cisimlerin 6zgiil agirhklarim ilk defa 6l¢cen Tiirk-islam alimi
asa@idakilerden hangisidir?

A) Aksemseddin B) Biruni C) Piri Reis D) Ali Kusgu

12. Menenjit hastaligim ve tiirlerini ilk defa tespit eden bilim insam asagidakilerden hangisidir?
A) el-Cezeri B) Cabir Ibn Hayyan

C) Musaogullar1 (Beni Musa) D) Ibn Sina

13. Batr’da “Alfraganus” ismiyle cok meshur olan Tiirk-islam alimi asagidakilerden hangisidir?
A) Ibnii’n-Nefis B) Fergani C) ibn Sina D) Aksemseddin

14. Asagidakilerden hangisi, cesitli maddelerin 6zgiil agirhiklarim tespit eden Tiirk-islam
alimlerinden biridir?

A) Abdurrahman el-Hazini B) Piri Reis

C) ibnii’l-Heysem D) Mimar Sinan

15. Batr’da “Avicenna” ismiyle sohret yapan Tiirk-Islam alimi asagidakilerden hangisidir?
A) Fatih Sultan Mehmed B) ibn Sina

C) Piri Reis D) Mimar Sinan

16. Bati’da Alfarabius, Abunazar gibi isimlerle meshur olan Tiirk-islam alimi asagidakilerden
hangisidir?
A) el-Cezeri B) Farabi C) ibn Sina D) Mimar Sinan

17. Bat1 diinyasinda “Geber” ismiyle taninan, Dogu’da ve Bati’da kimyanin kurucusu kabul
edilen Tiirk-islam alimi asagidakilerden hangisidir?

A) el-Cezeri B) Mimar Sinan C) Cabir Ibn Hayyan D) Ulug Bey

18. Hastanelere klinik sistemini ilk yerlestiren kisi asagidakilerden hangisidir?

A) Ebu Bekir er-Razi B) Farabi

C) ibnii’l-Heysem D) el-Cezeri

19. Asagidakilerden hangisi 15. yiizyilin en biiyiik gokbilimcilerinden biridir?

A) Ulug Bey B) Aksemseddin C) Ebu Bekir er-Razi D) Fatih Sultan Mehmed
20. Asagidakilerden hangisi Tiirk-islam alimidir?

A) Galileo B) Avicenna C) Newton D) Archimedes

21. el-Cezeri, en 6nemli bilimsel buluslarimi hangi alanda yapmstir?

A) Matematik B) Fizik C) Kimya D) Astronomi

22. Girtlak sinirini kesfeden ve bu sinirin bazen sag tarafta oldugunu da ifade eden Tiirk-islam
alimi asagidakilerden hangisidir?

A) Mimar Sinan B) Ebu Bekir er-Razi

C) Abdurrahman el-Hazini D) el-Cezeri

23. Ulug Bey’in, kurdugu rasathanede gerceklestirilen gozlemlerin sonuclarinin toplandigi
diinyaca meshur eserinin ad1 asagidakilerden hangisidir?

A) Mizanii’l Hikme (Hikmetin Terazisi)

B) Zic-i Ulug Bey

C) Kitabii’l-Menazir (Goriintiiler Kitabi)

D) el-Kanun Fi’t-T1ibb (T1bbin Kanunu)

24. Astronomiyle ilgili Riséle fi’l-Hey e isimli Farsca eserine yeni ilaveler yaparak Risaletii’l-
Fethiyye adiyla Arapca’ya ceviren ve Fatih Sultan Mehmed’e sunan Tiirk-islam alimi kimdir?
A) el-Cezeri B) Ali Kuscu C) Farabi D) Ibnii’n-Nefis

25. Miizikte sesleri notalarken ve sesleri boliimlerken logaritmayi icat eden Tiirk-islam alimi
asagidakilerden hangisidir?

A) Ibn Sina B) Farabi C) Aksemseddin D) el-Cezeri
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26. Gelismis kamerayi tasarlayan Leonardo da Vinci’den ¢cok daha 6nce karanhk oday1 kesfeden
Tirk- islam alimi asagidakilerden hangisidir?

A) Ali kuscu B) Farabi C) ibn Sina D) Ibnii’l-Heysem

27. Tip tarihinde ilk defa mikrop meselesini ortaya atan ve hastahiklarin bu yolla bulastig
fikrini 6ne stiren Tirk-Islam alimi kimdir?

A) Aksemseddin B) Fatih Sultan Mehmed

C) Ali Kusgu D) Mimar Sinan

28. Yaptig1 6zel bir aletle Istanbul’da Galata Kulesi’nden havalanarak Bogaz"1 gecip Uskiidar’a
indigi rivayet edilen Tlrk-Islam alimi asagidakilerden hangisidir?

A) el-Cezeri B) Hezarfen Ahmed Celebi C) Mimar Sinan D) Ulug Bey

29. 1. Idrar incelemesiyle seker hastaligini teshis ve tespit etmistir.

I1. Déneminde “Ikinci Ibn Sind” olarak anilmustir.
II1. Kiigiik kan dolagimini kesfetmistir.
IV. Filli su saati, en énemli buluslarindan biridir.
Ibnii’n-Nefis ilgili, yukaridaki bilgilerden hangileri yanhstir?
A) lve IV B) Yalniz 11
O L lvelll D) Hepsi
30. Ulug Bey’in 1421 yilinda Semerkant’ta actigl, donemin en gelismis rasathanesi
asagidakilerden hangisidir?
A) Istanbul Rasathanesi
B) Meraga Rasathanesi
C) Semerkant Rasathanesi
D) Hemedan Rasathanesi
31. Gelistirdigi kimyasal firmnlar sayesinde, bugiin bildigimiz kostik soda, sulfirik asit, arsenik
asit ve nitrik asit gibi temel asitleri kimyasal yollar ile elde eden Tirk-Islam alimi
asagidakilerden hangisidir?
A) Ulug Bey B) Aksemseddin C) Cabir Ibn Hayyan D) Farabi

32. Gezegenler gibi Giines’in de kendi yoriingesinde Bati’dan Dogu’ya bir hareketi oldugunu ilk
defa aciklayan Tiirk-islam alimi asagidakilerden hangisidir?

A) Hezarfen Ahmed Celebi B) Farabi C) Fergani D) ibn Sina
33. 1. En 6nemli bilimsel buluglarini kimya alaninda yapmustir.

I1. Dogu’da ve Bati’da kimyanin kurucusu kabul edilmektedir.

II1. Filli su saati ve degisken sekilli fiskiye, Cezeri’nin en 6nemli buluslarindandir.

IV. Fil, zimriiddiianka kusu, seyis, hiikiimdar ve hali, el-Cezeri’nin filli su saatinde yer alan

unsurlardandir.
el-Cezeri ile ilgili, yukaridaki bilgilerden hangileri dogrudur?
A) lvell B) Yalniz 11T
C) lve IV D) Hepsi
34. Simyay1 tibbin hizmetine sunan ilk Kkisi kimdir?
A) Ibnii’l-Heysem B) Mimar Sinan C) Ebu Bekir er-Razi D) el-Cezeri

35. Asagidakilerden hangisi, Abdurrahman el-Hazini’nin en 6nemli eserlerinden biridir?

A) el-Kanun Fi’t-Tibb (Tibbin Kanunu)

B) Risaletii’l-Fethiyye

C) Mizanii’l Hikme (Hikmetin Terazisi)

D) Kitabii’l-Menazir (Goriintiiler Kitabi)
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36. Gokyuzunin ve denizlerin mavi gériinmelerinin nedenini ilk defa dogru bir sekilde
aciklayan Tiirk-islam alimi asagidakilerden hangisidir?

A) el-Cezeri B) Abdurrahman el-Hazini

C) Kindi D) Musaogullari (Beni Musa)

37. Yapms oldugu deneyler sonucunda biitiin cisimlerin yerin merkezine dogru, bir kiitle cekim
kuvveti ile cekildiklerini gosteren ve yer ¢ekimini kesfeden Tiirk-Islam alimi asagidakilerden
hangisidir?

A) Cabir ibn Hayyan B) ibn Sina  C) Abdurrahman el-Hazini D) el- Cezeri
38. Asagidakilerden hangisi, el-Cezeri’nin en 6nemli bilimsel buluslarindan biridir?

A) Piknometre B) Hikmet Terazisi C) Usturlap D) Filli su saati

39. Allerji iizerine ilk eser yazan alim asagidakilerden hangisidir?

A) Fatih Sultan Mehmed B) Ulug Bey C) Piri Reis D) Ebu Bekir er-Razi
40. Asagidakilerden hangisi 6nemli bir fizikgi ve optikgidir?

A) Ibnii’l-Heysem B) ibn Sina C) Fatih Sultan Mehmed D) Harezmi

Bilim insanlari Bilgi Testi Cevap Anahtari
1.C 2D 3B 4A 5C 6.B 7.B 8B 9.C 10.C

11.B 12.D 13.B 1]4.A 15.B 16.B 17.C 18. A 19.A 20.B
21.B 22.B 23.B 24.B 25.B 26.D 27.A 28.B 29.A 30.C
31.C 32.C 33.C 34.C 35.C 36.C 37.C 38.D 39.D 40.A
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