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Abstract: Computational thinking has regained attention of academicians, politicians and educators in recent years.
Stakeholders with different perspectives have considered how to help students develop computational thinking skills. It is
important to measure whether a concept, skill or knowledge has been developed or not. The aim of this study is to adapt the
computational thinking test developed in Spanish to Turkish. Firstly, computational thinking test was translated into Turkish
and evaluated by experts. Secondly, the test was then translated back to Spanish, and the initial version and the back
translated version was compared and then the translation process was completed. Lastly, the Turkish version of
computational thinking test was administered to middle school students and evaluated for item difficulty, item discrimination
and internal consistency. As a result of these analyzes, the test, which had 28 items in Spanish, was reduced to 24 items. The
scores obtained from the test were evaluated in terms of gender and grade level. The test scores did not show a statistically
significant difference in terms of gender. There was no significant difference in (i) fifth and sixth grade students and (i)
seventh and eighth grade students in terms of students’ computational thinking scores. However, a significant difference was
found between these two groups (5-6 and 7-8). Computational thinking test can be used by researchers and educators in their
studies and for their teaching.

Keywords: Computational thinking, test adaptation, reliability, validity
DOI: 10.16949/turkbilmat.643709

Oz: Bilgi islemsel diisiinme son yillarda akademisyenlerin, iilkelerin ve egitimcilerin giindemine girmistir. Bir kavramin,
becerinin veya bilginin gelistirilip gelistirilemedigini belirlemek i¢in onun Olglilmesi 6nemlidir. Bu g¢alismanin amaci
Ispanyolca olarak gelistirilen bilgi islemsel diisiinme testinin Tiirkgeye uyarlanmasidir. Uyarlama i¢in éncelikle test Tiirkceye
cevrilmistir ve uzmanlar tarafindan degerlendirilmistir. Ardindan test yeniden Ispanyolcaya gevrilmistir ve testin ilk hali ve
geri ¢evirisi karsilastirtlip ceviri islemi tamamlanmstir. Tiirkgeye gevrilen test 602 ortaokul dgrencisine uygulanarak madde
giicliigii, madde ayirt ediciligi ve i¢ tutarlilik acisindan degerlendirilmistir. Bu analizler sonucunda Ispanyolcasinda 28 madde
bulunan test 24 maddeye diistiriilmistiir. Testten elde edilen puanlar cinsiyet ve smif seviyesi agisindan degerlendirilmistir.
Test puanlart cinsiyet agisindan istatistiksel olarak anlamli bir farklilasma gostermemistir. (i) Besinci ve altinci smif
ogrencileri ve (i) yedinci ve sekizinci smif 6grencileri arasinda bilgi islemsel diisiinme agisindan istatistiksel olarak anlamli
bir fark bulunmamistir. Fakat bu iki grup (5-6 ve 7-8) &grenci arasinda anlamli bir fark tespit edilmistir. Bilgi islemsel
diisiinme testi akademisyenler ve egitimciler tarafindan ¢aligmalarinda ve pratik dgretimleri igerisinde kullanilabilir.

Anahtar Kelimeler: Bilgi islemsel diisiinme, test uyarlama, gegerlik, giivenirlik

Tiirkge siiriim i¢in tiklayiniz

1. Introduction

In the early stages of historical development, computer science was naturally seen only as a technical field
(Schneider & Gersting, 2018). From the first programmer Ada Lovelace to Alan Turing and Edsger Dijkstra,
important figures of computer science considered the field mathematically and algorithmically (Erimit &
Berigel, 2018). Alan Perlis stressed for the first time that every university student should learn computer science
(Guzdial, 2008). Seymour Papert and Ed Dubinsky went further and developed a theoretical framework
explaining why the power of computing should be used for teaching (Dubinsky, 1991; Papert, 1993). The
frameworks developed by Seymour Papert and Ed Dubinsky are Piagetian theoretical frameworks. Papert (1993)
named his approach as constructionism. Constructionism especially emphasizes that learners should develop
concrete products. These products can be computer programs. In this way, learners can comprehend abstract
concepts through concrete products. Dubinsky’ theory was named as APOS (Arnon et al., 2013). APOS theory
emerged from Piaget’s reflective abstraction idea. Together with reflective abstraction, APOS theory emphasizes
mental structures called Action, Process, Object and Schema. Dubinsky has argued that programming plays an
important role in the construction of mental structures (Arnon et al., 2013).

Computers was not used as widely as today in the time period when Papert and Dubinsky put forward their
theories. Wing (2006) re-emphasized the role of computational thinking in education for today’s world in which
computers are widely used. Wing contended that computational thinking is a basic skill not only for computer
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scientists, but for everyone. She went even further and said that computational thinking is as basic a skill as
reading, writing and arithmetic. Wing's ideas have found an important response among educators, researchers
and politicians.

According to Wing (2006, p.33), “computational thinking involves solving problems, designing systems, and
understanding human behavior, by drawing on the concepts fundamental to computer science”. In the definition,
computer science is taken as the basis and other fields are recommended to use the basic concepts of computer
science. Wing redefined computational thinking with Cuny and Snyder in 2010 as “the thinking process that
involves formulating problems and solutions in order to present solutions in a form that can be effectively
implemented by an information processing unit” Cuny, Snyder, & Wing (Year as cited in Wing, 2011, p. 20).
This definition emphasizes the algorithmic problem solving process facet of computational thinking.

Depending on their own Scratch teaching experience Brennan and Resnick (2012) developed a definition of
computational thinking. According to Brennan and Resnick, computational thinking has three basic components:
computational concepts, computational practices and computational perspectives. Computational concepts
mainly include concepts used in computing (for example, conditional statements, loops and parallel
programming). Computational practices include practices such as gradual and iterative development and
debugging that learners use during developing software. Computational perspectives include insights into the
learners themselves, their social environment, and the technological world that they created during the
programming process. While writing the code, the individual expresses herself/himself and the process of
writing and sharing is a social activity. With the help of these activities an individual can go beyond what is
presented in the technological world and develop critical thinking skills (Brennan & Resnick, 2012).

Different instructional environments can be designed to help students improve computational thinking. In the
literature, there are four tool based instructional approaches related to computational thinking (Kalelioglu &
Keskinkilig, 2017). These approaches are computer science unplugged, block based, text based and robotics
oriented teaching approaches. One can blend these approaches to reveal new approaches. In computer science
unplugged approach computers are not used (Kalelioglu, 2017). Computer science unplugged approach includes
jigsaw, kinesthetic, role playing and artistic activities. In block based approach, visual programming
environments, e.g. Scratch, is used (Yikseltirk & Altiok, 2017). Block-based programming environments are
generally easy to learn, and the programs developed in these environments, such as games and animation, are
interesting. The text-based teaching approach is one of the oldest in the teaching approaches (Kandemir, 2017).
Tools such as Python and Small Basic can be used in this approach. Students enjoy the benefits of text based
programming when writing programs in an environment with relatively easy syntax. The final teaching approach
includes robotic programming environments. The most important difference of the robotic approach from other
approaches is that students work on robotic kits that exist in the physical world (Uggiil, 2017). Although the
programs written are virtual, the results of the programs are observed in the physical world. In this way, abstract
computer science concepts can be taught through concrete objects.

Definitions, pedagogical frameworks and teaching approaches are important in computer science education.
Measurement and evaluation of computational thinking skills have an important place too. Brennan and Resnick
(2012) proposed three different approaches to measure the development of computational thinking. The name of
the first approach is project portfolio analysis. With this approach, block based programming structures that
students use and do not use in block-based projects are examined. In the second approach, interviews are
conducted with students about the projects they have created. During the interviews, questions such as how
students choose their projects, how they develop and how they communicate with other programmers/students in
this process are asked. In the final approach, called design scenarios, students are given programming design
scenarios developed by researchers. These scenarios are constructed at three difficulty levels. Students choose a
scenario at all three levels. Discussions are held with students about these scenarios. Students are asked
questions about what the project does, how it can be improved, how it can be debugged and how to extend
project to include additional features.

Werner, Denner, Campe and Kawamot (2012) developed a measurement tool called Fairy Assessment. This
measurement tool is based on three basic dimensions of computational thinking: algorithmic thinking,
abstraction and modeling. This tool has been developed for the Alice programming environment. The students
participating in the study should be taught using the Alice programming environment (Alice and Storytelling
Alice). In addition, Fairy Assessment test has to be carried out using Alice medium. There are three different
tasks in the test. Students engage in these tasks in Alice environment. The scoring guideline of the test has been
created by the researchers and the scoring of the test is done by the researchers. The fact that the Fairy
Assessment test is connected to the Alice environment and the necessary validity and reliability studies have not
been done yet restricts the use of the test.

Dr. Scratch is an open source and web based evaluation tool (Moreno-Leon & Robles, 2015). This tool
automatically evaluates Scratch projects developed by students. The students upload the programs/links of the
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programs they developed with Scratch to Dr. Scratch system and Dr. Scratch gives them feedback on their
projects. From the perspective of computational thinking, Dr. Scratch evaluates student projects in terms of
dimensions such as abstraction, logical thinking, mapping, flow control, user interaction and data representation.
It also checks students’ mistakes and bad programming habits such as having unused code and using unnecessary
code blocks. As a result of the assessment, it gives students a score and provides feedback on their projects.
Students can develop their computing skills using this feedback.

Korkmaz, Cakir and Ozden (2017) developed a scale called Computational Thinking Scales. The scale is a
five-point Likert type scale and contains 29 questions in total. The scale has five sub-dimensions. These sub-
dimensions are called creativity, algorithmic thinking, critical thinking, problem solving and collaboration. The
internal consistency coefficient was found to be 0.84 for creativity, 0.87 for algorithmic thinking, 0.87 for
collaboration factor, 0.78 for critical thinking, and 0.73 for problem solving. Internal consistency coefficient was
found 0.82 for the whole scale. With this scale, the perceptions of individuals related to computational thinking
are measured.

Bebras is an international activity held in many countries in the same time period every year to promote
computational thinking skills among students (Kalelioglu, Giilbahar, & Madran, 2015). In the activity, students
are given online tasks and they are asked to complete these tasks. Computer science prior knowledge is not
required to solve the given tasks. However, students have the opportunity to develop their computational
thinking skills while doing these activities. Different questions are asked every year at Bebras events. Bebras
include activities related to algorithm, programming, problem solving, computer systems, data structures and
data processing. The main purpose of Bebras activities is not to measure students' computational thinking skills.
Rather it aims to help individuals involve in computational thinking activities that does not require previous
computing knowledge. These activities do not provide a standard measurement tool for measuring computational
thinking skills. However, Bebras activities can also be used to measure students’ computational thinking skills.

There are various approaches to assess computiational thinking in the literature (Kalelioglu, Giilbahar, &
Madran, 2015; Korkmaz, Cakir, & Ozden, 2017; Moreno-Leon & Robles, 2015; Werner, Denner, Campe, &
Kawamot, 2012 ). Some of these approaches depend on programming environments like Scratch and Alice.
There are environment independent evaluation approaches focusing on students’ computational thinking skills
through students' perceptions. Each of these approaches is valuable in itself. However, a standard measurement
tool is needed, which measures computational thinking skills independently of the environment and focusing on
students' cognitive practices. Roman-Gonzalez (2015) developed a computational thinking test consisting of 28
items for this purpose. Roman-Gonzalez (2015, p. 2438) described the computational thinking skill that he aimed
to measure as follows: “CT involves the ability to formulate and solve problems by relying on the fundamental
concepts of computing, and using logic-syntax of programming languages: basic sequences, loops, iteration,
conditionals, functions & variables.” A sample question from this test is given in the method section. The
questions are multiple choice and prepared with four answer options with one correct answer.

It is important to evaluate the results of teaching to improve computational thinking. Teachers and
researchers may need a computational thinking test to evaluate the results of their teaching and study. Studies on
computational thinking are relatively new and a standard Turkish measurement tool is needed in this area. The
aim of this study is to adapt the computational thinking test into Turkish, which was developed and validated by
Roman-Gonzalez (2015) and Roman-Gonzalez, Pérez-Gonzalez and Jiménez-Fernandez (2017) in Spanish.

2. Method

Permission was obtained from researchers who developed the test via e-mail before translation of the test.
Translating the computational thinking test into Turkish took place in four stages. In the first stage, the test was
translated into Turkish by two people, one being a Spanish teacher and the other a Turkish researcher living in
Spain. In the second stage, after the test was translated into Turkish, two linguists (one researcher and one
teacher) and two domain experts (one researcher and one teacher) evaluated the Turkish version of the test.
Domain experts solved the questions in the test one by one and evaluated the test in terms of content, suitability
and format. Language experts, on the other hand, read all the items in the test and examined the test in terms of
Turkish. Necessary changes were made depending on the feedback from the domain and language experts. After
that, two of the researchers of this study reviewed the questions of the test and finalized it. In the third stage, the
Turkish test was translated back into Spanish by the third researcher in the study who is living in Mexico. During
these three stages, domain experts, language experts, translators, researchers of the study, and researchers who
developed the original test negotiated whenever necessary. In the final stage of the translation process, the first
version of the test and its back translated version were compared by two Spanish native speakers. For the
comparison, the document containing four column (the first version, the last version of the test, the score and
explanation column for each item) was provided. Evaluations were made between 0 and 10 points for each
question. 0 points indicate that the original item and the back translated item are completely different and 10
points indicate that the original item and back translated item are the same. The explanation column was used to
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report the differences between the original version of the item and the back translated version if 10 points were
not given. All items got 10 points except the one that is presented as an example at the beginning of the test. The
responses to this item is not scored in the computational thinking test. It received 9 points. It was stated in the
explanation column of this item that there is only the modal verb difference (must and should) between the
original and back translated item. Then the first version of computational thinking test was finalized. The test
was conducted to make statistical evaluations.

2.1. Study Group

Convenience sampling method was used in the selection of students participating in the study. Participation
to the study was voluntary. A total of 502 secondary school students, 262 boys and 240 girls, from three different
secondary schools in the city center of Bolu, participated in the study. 101 of the students participating in the
study were fifth grade; 91 of them were sixth grade, 159 of them were seventh grade and 151 of them were
eighth grade students. The demographic information of the sample is summarized in Table 1.

Table 1. Demographics of the students

Grade Gender Total Percent
Fifth Grade 60 Boys 101 20
41 Girls
Sixth Grade 40 Boys 91 18
51 Girls
Sevent Grade 85 Boys 159 32
74 Girls
Eight Grade 77 Boys 151 30
74 Girls

2.2 Computational Thinking Test

The computational thinking test was developed by Roman-Gonzilez, Pérez-Gonzalez and Jiménez-
Fernandez (Roman-Gonzalez, 2015; Roman-Gonzalez et al., 2017). The language of the test is Spanish. The test
was developed to measure students’ computational thinking level. The computational thinking test was
developed primarily as a test consisting of 40 items. Afterwards, the validity and reliability study related to the
test was carried out and the test was reduced to 28 items. The 28-item version of the test has been used by many
researchers and is available as a valid and reliable test. Each item in the test has four response options. Before
starting the test, students are given three sample questions and their correct answers in order to familiarize them
with the test questions and the characters used in the test. The computational thinking test contains questions
about seven different computational concepts. These concepts are: basic sequence structure (4 questions), repeat

. times type loop (4 questions), repeat until type loop (4 questions), simple (if) decision statement (4
questions), complex (if-else) decision statement (4 questions), while type loop (4 questions), simple functions (4
questions). The difficulty level of the test was found to be p = 0.59. This indicates moderate difficulty. The
difficulty level of the items varied between p = 0.16 (23rd item) and p = 0.96 (1st item). Internal consistency
coefficient was found 0.72 for fifth and sixth grades and 0.76 for seventh and eighth grades. Below is a sample
Turkish item from the translated test (The information required to access the entire test is presented in Appendix
1).

Soru 6. Pac-Man'in igaretli yoldan hayalete ulagmas i¢in agagida verilen komut biitliniini
kag kere tekrar etmesi gerekmektedir?

Secenek A
21 - X 2

_ Secenck B

X1

m% Se¢enek C

X 4

Secenek D

{ | il | X 3

Figure 1. Screenshot of sixth question

346



Adaption of the Computational Thinking Test into Turkish

2.3 Data Collection and Analysis

In this study, data were collected by researchers in a laboratory environment. Necessary permissions were
obtained before the data collection. The test was carried out online. In case of reading problems depending on
the size of the computer screen, the students were shown how to zoom in and out on their screens before the test
is conducted. The students entered the data individually and anonymously. Students were given 45 minutes to
complete the test, as in the Spanish application of the test. The data obtained were analyzed using SPSS and TAP
software.

3. Findings

KR20 value was found to be 0.77 for the Turkish version of computational thinking test. The Cronbach a
value for the Spanish/original test was 0.79. This indicates that the internal consistency levels of the two tests are
similar. The average score obtained from the computational thinking test was 14.30 (each question is scored as
one point). The lowest score from the test was 4 and the highest score was 28. Standard deviation was found as
4.78. The kurtosis was found to be -0.53 and the skewness value was 0.31 for the test. Descriptive statistics
related to the test are presented in Table 2. The average score of the Spanish/original test for fifth and sixth
grades was 13.76 and the standard deviation was 4.33. The average score for the seventh and eighth grades was
16.24 and the standard deviation was 4.52. It is found that the results obtained from the application of
Spanish/original version of the test (Roman-Gonzalez, 2015; Roman-Gonzalez et al., 2017) and application of
Turkish version of the test are very close to each other.

Table 2. Descriptive statistics

# of Students Mean SD Variance Lowest Highest Kurtosis Skewness

502 14.30 4.78 22.88 4 28 -0.53 0.31

It was found that the difficulty of items ranged from 0.13 (23rd item) to 0.95 (item 1). The average item
difficulty was found to be 0.51. This showed that the test is a medium difficulty test with different levels of
questions from easy to difficult. Average item difficulty was found to be 0.59 in Spanish of the test (Roman-
Gonzélez, 2016). The most difficult item of the Spanish test is the 23rd item with a difficulty value of 0.16. The
easiest item of the Spanish test is the first item with a difficulty value of 0.96. When Turkish and Spanish results
are compared in terms of item difficulties, it was seen that similar values are obtained. Item difficulties of the
Turkish test are presented in Table 3.

It was found that the average discrimination value of the test is 0.39. This value indicates good level of
discrimination (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz, & Demirel, 2017). The discrimination indices of the
items ranged from -0.03 to 0.66. There were four items having discrimination value less than 0.20. These were 1.
(0.12), 12. (0.19), 15. (0.11) and 23. (-0.03) items. The item discrimination values of the test are presented in
Table 3. When the data obtained from the Spanish application of the test (Roman-Gonzalez, 2016) and Turkish
application of the test were considered, it was seen that the discrimination values of the same items are low in
both Spanish and Turkish application of the test. Item total correlation index was used for item discrimination in
the analysis of the Spanish version of the test. The item total correlation index of the first item was 0.20, the
index of the twelfth item was 0.25, the index value of the fifteenth item was 0.16, and the item total correlation
index was 0.22 for the twenty third item (Roméan-Gonzélez, 2016)

Table 3. Item statistics

Item # Item Difficulty Item Discrimination
1 0.95 0.12
2 0.85 0.31
3 0.75 0.45
4 0.43 0.52
5 0.80 0.33
6 0.78 0.46
7 0.55 0.60
8 0.39 0.40
9 0.82 0.31
10 0.47 0.47
11 0.59 0.66
12 0.19 0.19
13 0.49 0.41
14 0.63 0.57
15 0.40 0.11
16 0.26 0.24
17 0.39 0.36
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Table 3 continued

Item # Item Difficulty Item Discrimination
18 0.48 0.54
19 0.40 0.32
20 0.43 0.37
21 0.52 0.49
22 0.33 0.26
23 0.13 -0.03
24 0.56 0.62
25 0.33 0.33
26 0.45 0.52
27 0.45 0.42
28 0.49 0.55

Mean 0.51 0.39

The first item is related to the basic sequence concept of computational thinking. In the Turkish test, the item
discrimination index was found to be 0.12. The difficulty value of the item was found to be 0.96. Since this item
is a very easy item, the item discrimination value may be low. This item was found to be the easiest item in the
Spanish test too. In the Spanish test, the total correlation coefficient of the item was 0.20. As a result, it was
decided to exclude this item from the test.

The twelfth item is related to nested loops concept. While 30 percent of the upper student group answered
this question correctly, 11 percent of the lower student group answered this question correctly. When the values
obtained from the Spanish of the test were examined, it was seen that this item was the second most difficult
item of the test and the item total correlation coefficient was 0.25. Similarly, this item is the second most
difficult question of the Turkish test. The item discrimination index was found to be 0.19. When all these are
examined together, it was decided to exclude this item from the test.

In the fifteenth item, there is an if-statement in a loop. The difficulty index of this item was found to be 0.40.
Item 15 can be called a medium difficulty item. The discrimination index of the item was found to be 0.11.
Although this item is a medium difficulty item, it is not sufficiently successful in differentiating students of the
upper score group and the lower score group. A similar situation applies to the Spanish version of this item. The
total correlation coefficient of the item in Spanish was found to be 0.16. Therefore, it was decided to exclude
fifteenth item from the test.

The twenty third item contains the nested loop structure and students are asked how many times the inner
loop should work. The difficulty index of the item was found to be 0.13 and the discrimination index was found
to be -0.03. This item was the most difficult item in the Turkish test. The reason for the low discrimination of the
item may be the difficulty of the item. When the results obtained from the test's Spanish were examined, it was
seen that the twenty third item was the most difficult item of the test and the item had 0.22 item total correlation
coefficient. Therefore, it was decided to exclude this item from the test.

The internal consistency coefficient (KR20) was found to be 0.78 after the first, twelfth, fifteenth and twenty
third items were removed from the test. The lowest score that can be obtained from the test is 0 and the highest
score is 24. It was found that the lowest score from the test is 3, the highest score is 24 and the average score is
12.60. The standard deviation was found to be 4.62. Descriptive statistics related to the test are presented in
Table 4.

Table 4. Descriptive statistics for the Turkish test

# of Students Mean SD Variance Lowest Highest Kurtosis Skewness

502 12.60 4.62 21.32 3 24 -0.68 0.29

The mean item difficulty was 0.53 after the first, twelfth, fifteenth and twenty third items were removed from
the test. Item difficulty varied between 0.27 and 0.85. This test can be called a medium difficulty test that
contains items of different difficulty. The average discrimination index was found to be 0.47. The discrimination
indices of the items ranged from 0.24 to 0.68. It can be said that the test has good level of discrimination and it
contains items of different discrimination index. Item statistics are presented in Table 5.
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Table 5. Item statistics for the Turkish test

Item # Item Difficulty Item Discrimination
2 0.85 0.34
3 0.75 0.46
4 0.43 0.57
5 0.80 0.34
6 0.78 0.46
7 0.55 0.65
8 0.39 0.40
9 0.82 0.33
10 0.47 0.49
11 0.59 0.68
13 0.49 0.43
14 0.63 0.58
16 0.26 0.24
17 0.39 0.35
18 0.48 0.59
19 0.40 0.38
20 0.43 0.36
21 0.52 0.52
22 0.33 0.30
24 0.56 0.68
25 0.33 0.37
26 0.45 0.62
27 0.45 0.47
28 0.49 0.56

Mean 0.53 0.47

After the Turkish version of the test was obtained, the data was analyzed in terms of gender and grade level.
Independent sample t test was conducted to test whether there is a significant difference between female and
male students in terms of their computational thinking test scores. There was no significant difference between
male (X = 12.65) and female (X = 12.60) students’ computational thinking scores. Therefore, it can be said that
gender is not a significant factor for students’ computational thinking. Descriptive statistics of the students are
given in Table 6.

Table 6. Descriptive statistics for girls and boys

Girl Boy
# M SD Kurtosis Skewness # M SD Kurtosis Skewness
240 1260 4.41 -0.78 0.21 262 12.65 4.81 -0.62 0.34

One-way analysis of variance for independent samples was conducted to compare the effect of grade level on
students' computational thinking test scores. Descriptive statistics are presented in Table 7 by grade level. The
kurtosis and skewness values indicated that the data is normally distributed. Levene’s test indicated equality of
variances between groups, p> 0.05 (p = 0.17).

Table 7. Descriptive statistics in terms of grade level

# M SD Kurtosis Skewness
5. Grade 101 10.87 431 -0.41 0.40
6. Grade 91 11.03 4.21 0.90 0.79
7. Grade 159 13.63 4.45 -0.96 0.16
8. Grade 151 13.70 4.65 -0.86 0.12

One-way ANOVA results showed that the effect of grade level on students’ computational thinking scores
was significant, [F (3,498) = 14.81], p <0.05. As a result of the Tukey multiple comparison test, it was seen that
the significant difference was among the scores of students from fifth (X = 10.87) and seventh (X = 13.63),
fifth (X = 10.87) and eighth (X = 13.70), sixth (X = 11.03) and seventh (X = 13.63) and sixth (X = 11.03)
and eighth (X = 13.70) grade levels. The effect size (12 = 0.082) showed that this difference is strong. ANOVA
results are presented in Table 8.
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Table 8. ANOVA results in terms of grade level

Soqrcg of sS Jf MS = 0 S_lgmflcant
variation difference
Between 5-7, 5-8, 6-7,
groups 876,669 3 292,223 14,812 ,000 6-8

Within

groups 9824,924 498 19,729

Total 10701,594 501

4, Conclusion and Discussion

In this study, the computational thinking test that was originally developed in Spanish was adapted to
Turkish. While the computational thinking test has 28 questions in Spanish version, there are 24 questions in
Turkish adaptation. 4 questions were excluded from the test considering the item difficulty and discrimination
values. Although the statistical values of these four items in the Spanish of the test were close to the values in
this research, these four items were not removed from the Spanish test.

Turkish version of the computational thinking test contains questions about seven different computational
concepts. These concepts are: basic sequence structure (3 questions), repeat ... times type loop (4 questions),
repeat until type loop (3 questions), simple (if) decision statement (3 questions), complex (if-else) decision
statement (4 questions), while type loop (3 questions), simple functions (4 questions). KR20 index of the test
was found to be 0.78. This value indicates that the test is reliable (Ozdamar, 1999). Turkish version of the
computational thinking test has medium level difficulty (0.53) with questions having different item difficulties
(between 0.27 and 0.85). It was observed that statistical findings in the Spanish version and the Turkish version
of the test were close to each other. This may indicate that culture is not a factor having an effect on students’
computational thinking test scores. This idea should further be studied.

It was found that, there is no significant mean difference between the computational test scores of female and
male students. Izu, Mirolo, Settle, Mannila and Stupuriene (2017) echoed similar results in their evaluation on
Bebras events. No significant difference was found between the Bebras performances of female and male
students in 5th, 6th, 7th and 8th grades. Moreover, Roman-Gonzalez et al., (2017) found that there was no
significant difference between the computational thinking scores of girls and boys at the 5th and 6th grade levels,
while a significant difference was found for the 7th and 8th grade students.

One-way ANOVA was conducted to examine whether grade level has significant effect on students’
computational thinking test scores. ANOVA results showed that, there is no significant difference between the
5th and 6th grade students' computational thinking test scores. Similarly, it was found that there is no significant
difference between the test scores of 7th and 8th grade students. But there was a significant difference for all
other binary combinations. It might be concluded that grades 5 and 6 forms a group and grades 7 and 8 forms a
different group. This difference is natural considering the development levels of students (Roman-Gonzalez et
al., 2017).

The related tools developed before the computational thinking test either requires specific programming
environment (Moreno-Leon & Robles, 2015); Or measurement is not a primary concerns in the tool (Kalelioglu,
Giilbahar, & Madran, 2015); Or it reflects students' perceptions rather than their cognitive performance
(Korkmaz, Cakir, & Ozden, 2017). Each of these tools is valuable in its own way. However, there is a need for a
measurement tool that is context independent and reflects the cognitive performance of students. The fact that
computational thinking test does not require previous programming language knowledge and it is based on
students' actual cognitive performances offers advantages to researchers and teachers. For example, the
computational thinking test can be used in studies with pretest and posttest experimental design. In this type of
design students are given pretest(s) before the instruction. If the pretest requires students to have previous
programming knowledge that students will learn after the treatment, application of pretest becomes impossible.
Since computational thinking test does not require any programming knowledge, this problem can be overcome
and hence development within the groups and difference between the groups can be analyzed. In addition to this,
computational thinking test can be used in the pair programming context. It was seen in pair programming
literature that students who have a similar skill levels should be selected as pairs by teachers (Cetin & Berigel,
2017). However, at the beginning of the instruction, the teacher or lecturer of the course may not be able to
determine which students are at a similar level. Computational thinking test can be used to create pairs. Students
who have similar computational thinking test scores can be paired.

In addition to the possible advantages provided by the computational thinking test, it might also have several
potential disadvantages. Computational thinking test mainly depends on the computational concepts from three
components of computational thinking (computational concepts, computational practices and computational
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perspectives) as defined by Brennan and Resnick (2012). While there is a limited emphasis on computational
practices, there is no emphasis on computational perspectives in computational thinking test. This is because it is
difficult to measure computational practices and perspectives with a multiple choice test (Roman-Gonzalez et al.,
2017). Moreover, the fact that the computational thinking test is programming environment independent can be
also a disadvantage. Students may demonstrate certain knowledge and skills in an environment they frequently
use (for example, animations and games developed with Scratch) but they may not be able to show the
knowledge and skills in a programming independent environment. Therefore, the computational thinking test
might not be good enough in cases where it is desired to evaluate the process rather than the result.

Considering that the computational thinking literature is relatively new, computational thinking test is an
important tool for researchers. There are potential disadvantages of the computational thinking test. To overcome
its disadvantages various measurement tools (e.g. achievement test) can be used to complement the
computational thinking test, and qualitative data collection methods (e.g. interview) can be used in addition to
the computational thinking test. In this study, the computational thinking test was conducted online. The online
and printed versions of the test can be conducted separately and then the relationship between them can be
examined in future studies.

Appendix 1. Computational Thinking Test
You can access the whole test from the link below or the QR code.

https://docs.google.com/forms/d/e/1LFAIpQLSerNdqw6xOApENjYIAK60DyaQoMqgvvLA_77nHET1Y _Gvadj
Q/viewform
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Bilgi Islemsel Diisiinme Testi’nin Tiirk¢ceye Uyarlanmasi

1. Giris

Bilgisayar bilimi tarihi gelisiminin ilk evrelerinde dogal olarak sadece teknik bir alan olarak goriilmekteydi
(Schneider ve Gersting, 2018). 1lk programci olarak adlandirilan Ada Lovelace’tan Alan Turing ve Edsger
Dijkstra’ya kadar bilgisayar biliminin 6énemli figiirleri matematiksel ve algoritmik agidan alana yaklasmislardir
(Ertimit ve Berigel, 2018). Alan Perlis ilk defa her iiniversite 6grencisinin bilgisayar bilimi 6grenmesi gerektigini
vurguladi (Guzdial, 2008). Seymour Papert ve Ed Dubinsky, Alan Perlis’ten daha ileriye giderek bilgi islem ve
programlamanin giicliniin 6gretim i¢in kullanilmasi gerektigini teorik bir ¢ergeve gelistirerek ortaya koydular
(Dubinsky, 1991; Papert, 1993). Seymour Papert ve Ed Dubinsky’nin gelistirdikleri ¢ergeveler Piaget tabanl
teorik cercevelerdir. Papert (1993) yaklasimmm ismine insacilik (constructionism) ismini vermistir. Insacilik
Piaget’nin yapisalciliginda 6zel olarak 6grenenlerin somut iiriinler geligtirmesi gerektigini vurgular. Bu iirtinler
bilgisayar programlar1 olabilirler. Bu sayede Ogrenenler soyut kavramlari somut {iriinler vasitasiyla
kavrayabilirler. Dubinsky gelistirdigi teoriye APOS ismini vermistir (Arnon ve ark., 2013). APOS teorisi
Piaget’nin ortaya koydugu yansitict soyutlama (reflective abtsraction) fikrinden ortaya ¢ikarak Action (Eylem),
Process (Siireg), Object (Nesne) ve Schema (Sema) isimli zihinsel yapilar1 vurgulamaktadir. Dubinsky bu
yapilarmn olusturulmasinda, yani 6grenmede, programlamanm 6nemli bir rol iistlenecegini 6ne siirmiistiir (Arnon
ve ark., 2013).

Papert ve Dubinsky’nin teorilerini ortaya atti§i zaman diliminde bilgisayarlar heniiz giiniimiizdeki kadar
yaygin bir kullanima sahip degildir. Papert ve Dubinsky’nin ardindan bilgisayarlarin yaygin olarak kullanildig:
bir siirecte Wing yeniden 6gretimde bilgi islemsel diigiinmeye vurgu yapmistir (Wing, 2006). Wing bilgi
islemsel diislinmenin yalnizca bilgisayar bilimcileri igin degil herkes icin temel bir beceri oldugunu
vurgulamustir. Hatta daha ileri giderek bilgi islemsel diigiinmenin okuma, yazma ve aritmetik kadar temel bir
beceri oldugunu s6ylemistir. Wing’in fikirleri egitimciler, egitim yoneticileri ve politikacilar arasinda dnemli bir
karsilik bulmustur. Bu siiregte bilgi islemsel diisiinme {izerinde yogun bir sekilde diistiniilen bir kavram olarak
ortaya ¢ctkmaktadir.

Wing’e (2006, s.33) gore bilgi islemsel diisinme ‘“bilgisayar biliminin temel kavramlarmi kullanarak
problem ¢6zmeyi, sistem tasarlamay1 ve insan davranisini anlamlandirmayi igerir”. Bu tanimda bilgisayar bilimi
temel olarak alinmistir ve diger alanlara bilgisayar biliminin temel kavramlarinin kullanilmasi salik verilmistir.
Wing bilgi islemsel disiinmeyi 2010 yilinda Cuny ve Snyder ile birlikte yeniden tanimlamistir (Cuny, Snyder ve
Wing (2010)’dan akt., Wing, 2011, s.20). Bilgi islemsel diisiinme “¢6ziimlerin bir bilgi igleme birimi tarafindan
etkili sekilde yerine getirilebilecek formda sunulmasi amaciyla problemleri ve ¢6ziimleri formiillestirmeyi igeren
diisiinme siireci” olarak tanimlanmistir. Diger basliklarin yaninda bu tamimda bilgi islemsel diislinmenin
algoritmik bir problem ¢6zme siireci oldugu vurgulanmaktadir.

Brennan ve Resnick (2012) bilgi islemsel diisiinme tanimint yaparken kendi Scratch &gretimi
deneyimlerinden faydalanmislardir. Brennan ve Resnick’e gore bilgi islemsel diisiinmenin bilgi iglemsel
kavramlar, bilgi islemsel pratikler ve bilgi islemsel perspektifler olmak iizere ii¢c temel bileseni bulunmaktadir.
Bilgi islemsel kavramlar temel olarak kodlama yaparken kullanilan kavramlar1 (6rnegin kosul ifadeleri, dongiiler
ve paralel programlama) igerir. Bilgi islemsel pratikler 6grenenlerin yazilim gelistirirken kullandiklar1 kademeli,
yinelemeli olma ve hata ayiklama gibi pratikleri igerir. Bilgi islemsel perspektifler dgrenenlerin kodlama
stirecinde olusturduklar1 kendilerine, sosyal ¢evrelerine ve teknolojik diinyaya yonelik kavrayislari igerir. Kod
yazarken birey kendini ifade etmektedir ve kod yazma ve yayma siireci sosyal bir etkinliktir. Bu etkinlikler
sayesinde birey teknolojik diinyada sunulanin 6tesine gegerek sorgulama yapabilir (Brennan ve Resnick, 2012).

Farkli 6gretim yaklagimlar1 kullanilarak bilgi islemsel diistinmeyi gelistirmek ig¢in Ggretim ortamlari
tasarlanabilir. Alanyazinda dort farkl arag odakli 6gretim yaklagimi bulunmaktadir (Kalelioglu ve Keskinkilig,
2017). Bu yaklagimlar bilgisayarsiz bilgisayar bilimi, blok, metin ve robotik odakli 6gretim yaklasimlaridir. Bu
dort yaklasimdan bazilar1 harmanlanarak yeni yaklagimlar da ortaya konulabilir. Bilgisayarsiz bilgisayar bilimi
yaklagiminda bilgisayar kullanilmaz (Kalelioglu, 2017). Burada bilgisayar biliminin temel fikirleri yapboz,
kinestetik, rol yapma ve sanatsal etkinlikler gibi bilgisayarsiz etkinliklerle dgretilmeye c¢alisilir. Blok tabanli
ogretim yaklasiminda Scratch benzeri bir blok tabanli ara¢ kullanilir (Yiikseltiirk ve Altiok, 2017). Blok tabanli
programlama ortamlar1 genel olarak Ogrenilmesi kolaydir ve bu ortamlarda iiretilen yazilimlar oyun ve
animasyon gibi ilgi ¢ekicidirler. Metin tabanli 6gretim yaklasimi en eski Ogretim yaklasimlarindandir
(Kandemir, 2017). Bu yaklasimda Python ve Small Basic gibi araglar kullanilabilir. Ogrenciler gorece kolay
sO0zdizimine sahip bir ortamda program yazarken metin tabanl programlamanin avantajlarindan faydalanir. Son
Ogretim yaklasimi robotik programlama ortamlarini i¢erir. Robotik yaklagimimnm diger yaklasimlardan en 6nemli
fark1 dgrencilerin fiziksel diinyada var olan robotik kitler iizerinde ¢ahigmasidir (Ucgiil, 2017). Yazilan
programlar sanal olsa da programlar robotik kitler iizerinde ¢alistirildig1 ig¢in programlarin sonuglar1 fiziksel
diinyada gozlenmektedir. Bu sayede soyut bilgisayar bilimi kavramlar1 somut nesneler araciligi ile 6gretilebilir.

352



I Cetin, T. Otu, A. Oktag

Bilgisayar bilimi egitiminde tanimlar, pedagojik cergeve ve 6gretim yaklagimlari 6nemlidir. Fakat bunlarin
yaninda bilgi islemsel diisiinme becerisinin 6l¢iimii ve degerlendirilmesi de dnemli bir yere sahiptir. Brennan ve
Resnick (2012) bilgi islemsel diisiinmenin gelisimini 6lgmek i¢in ii¢ farkli yaklasim &nermistir. ilk yaklasimin
ismi proje portfolyo analizidir. Bu yaklagim ile dgrencilerin olusturduklari blok tabanli projelerde kullandiklari
ve kullanmadiklari blok tabanli programlama yapilar1 incelenir. ikinci yaklasimda dgrenciler ile olusturduklari
projeler ile ilgili goriismeler yapilir. Gorlismelerde 6grencilerin projelerini nasil sectigi, nasil gelistirdigi ve bu
siirecte baska programcilarla nasil bir iletisimde oldugu gibi sorular sorulur. Son yaklasim olan tasarim
senaryolarinda Ogrencilere sinif ortaminda arastwrmacilar tarafindan gelistirilmis programlama tasarim
senaryolar1 verilir. Bu senaryolar ii¢ farkh zorluk seviyesinde olusturulmustur. Ogrenciler her seviyeden bir
senaryo secer. Bu senaryolar ile ilgili dgrenciler ile goriismeler yapilir. Ogrencilere projenin ne yaptigi, nasil
gelistirilebilecegi, hatalarinin ayiklanmasi ve yeni 6zellikler eklenilmesi tizerine sorular sorulur.

Werner, Denner, Campe ve Kawamot (2012) Peri Degerlendirmesi (Fairy Assessment) isminde bir dlgiim
araci gelistirmistir. Bu Sl¢im aract bilgi islemsel diisiinmenin ii¢ temel boyutunu esas almaktadir: algoritmik
diisiinme, soyutlama ve modelleme. Bu arag Alice programlama ortami i¢in gelistirilmistir. Caligmaya katilan
ogrenciler Alice programlama ortamini (Alice ve Storytelling Alice) kullanarak derslerini islemislerdir. Bunun
yaninda Fairy Assessment testi de Alice ortamu kullanilarak yapilmigtir. Testin igerisinde ii¢ farkli gorev
bulunmaktadir. Ogrenciler Alice ortaminda bu gorevleri yerine getirmistir. Testin puanlama yonergesini
aragtirmacilar olusturmustur ve testin puanlamasi da arastrmacilar tarafindan yapilmaktadwr. Peri
Degerlendirmesi testinin Alice ortamina bagli olmasi ve gerekli gegerlik ve giivenirlik ¢alismalarinin yapilmamis
olmast testin kullanimin1 kisitlamaktadir.

Dr. Scratch agik kaynak kodlu ve web tabanl bir degerlendirme aracidir (Moreno-Leon ve Robles, 2015). Bu
ara¢ ogrencilerin gelistirdigi Scratch projelerini otomatik olarak degerlendirir. Ogrenciler Scratch ile
gelistirdikleri programlari Dr. Scratch ortamina tanitirlar ve Dr. Scratch onlara projeleri ile ilgili doniitler verir.
Bilgi islemsel diisiinme ag¢isindan bakildiginda Dr. Scratch 6grenci projelerini soyutlama, mantiksal diisiinme,
esleme, akis kontrolii, kullanici etkilesimi ve veri gosterimi gibi boyutlar agisindan degerlendirir. Bunun yaninda
ogrencilerin kod yazarken yaptigi hatalar1 ve kullanilmayan kod bulundurma ve gereksiz kod blogu kullanma
gibi kotli programlama aligkanliklarini da kontrol eder. Degerlendirme sonucu olarak dgrencilere bir puan verir
ve projeleri hakkinda geri bildirim saglar. Ogrenciler bu geri bildirimi kullanarak programlama ve bilgi islemsel
diisiinme becerilerini gelistirebilirler.

Korkmaz, Cakir ve Ozden (2017) Bilgisayarca Diisiinme Becerileri Olgegi isimli bir dlgek gelistirmislerdir.
Olgek besli Likert 6lcegidir ve toplamda 29 soru igermektedir. Olgegin bes alt boyutu bulunmaktadir. Bu
boyutlar yaraticilik, algoritmik diigiinme, elestirel diisiinme, problem ¢6zme ve igbirliklilik olarak
adlandirilmistir. Yaraticilik boyutunun i¢ tutarlilik kat sayisi 0.84, algoritmik diistinmenin 0.87, igbirliklilik
faktoriiniin 0.87, elestirel diigiinmenin 0.78 ve problem ¢6zmenin i¢ tutarlilik kat sayisi 0.73 olarak bulunmustur.
Olgegin tamami icin i¢ tutarlilik kat sayis1 0.82 olarak bulunmustur. Bu &lgek ile bireylerin bahsi gegen alt
boyutlarda ve dolayisi ile bilgisayarca diisiinme hakkindaki algilar1 6l¢iilmektedir.

Bilge Kunduz etkinligi 6grencilerin bilgi islemsel diisiinme becerilerini gelistirmek amaglh her yil ayni
donemde bir¢ok iilkede yapilan uluslararasi bir etkinliktir (Kalelioglu, Giilbahar ve Madran, 2015). Etkinlikte
ogrencilere ¢evrimigi gorevler verilir ve 6grencilerin bu gorevleri tamamlamalari istenir. Verilen gorevleri
¢ozmek i¢in bilgisayar bilimi 6n bilgisi gerekmez. Fakat 6grenciler bu etkinlikleri yaparken bilgi iglemsel
diisinme becerilerini gelistirme firsat1 bulurlar. Etkinlikler algoritma, programlama, problem ¢6zme, bilgisayar
sistemleri, veri yapilar1 ve veri igleme gibi bilgisayar bilimine yonelik alanlari igerir. Bilge Kunduz
etkinliklerinin asil amaci 6grencilerin bilgi iglemsel diisiinme becerilerini 6lgmek degildir. Bundan ziyade
ogrencilerin bilgi islemsel diisiinme becerilerini gelistirmek i¢in onlara programlama on bilgisi gerektirmeyen
etkinlikler sunmaktir. Fakat Bilge Kunduz etkinlikleri de bilgi islemsel diisiinme becerisini dlgmek icin
kullanilabilir. Bilge Kunduz etkinliklerinde her sene farkli sorular sorulmaktadir. Bu etkinlikler bilgi islemsel
diisiinme becerisinin 6l¢timii i¢in standart bir 6l¢iim aract sunmamaktadir.

Alanyazin incelendiginde bilgi islemsel diisiinme becerisini dogrudan veya dolaylt olarak dlgmeye yonelik
cesitli yaklagimlar gelistirildigi goriilmektedir (Kalelioglu ve ark., 2015; Korkmaz, Cakir ve Ozden, 2017;
Moreno-Leon ve Robles, 2015; Werner ve ark., 2012). Bu yaklagimlardan bazilar1 Scratch ve Alice gibi
programlama ortamlarma bagimhidir. Ortam bagimsiz degerlendirme yaklasimlar1 da bulunmaktadir. Fakat bu
yaklagimlarin ana amaci ya 6grencilerin bilgi igslemsel diigiinme becerilerini biligsel olarak 6lgmek degildir ya da
bilgi islemsel diisiinme becerisini 6grencilerin algilar1 lizerinden 6lgmeye ¢aligmaktir. Bu yaklasimlarm her birisi
kendi igerisinde degerlidir. Fakat bilgi islemsel diisiinme becerisini ortam bagimsiz olarak ve 6grencilerin
biligsel pratiklerine odaklanarak ol¢en standart bir 6l¢iim aracina ihtiya¢ duyulmaktadir. Roman-Gonzalez
(2015) bu amag¢ dogrultusunda 28 maddeden olusan bir bilgi islemsel diisiinme testi gelistirmistir. Roman-
Gonzalez (2015, s. 2438) olgmeyi hedefledigi bilgi islemsel diisiinme becerisini $oyle tanimlamistir: “Bilgi
islemsel diisiinme bilgi islemin temel kavramlarina dayanarak ve kodlarin adim adim siralanmasi, dongiiler,
iterasyon, kosul ifadeleri, fonksiyonlar ve degiskenler gibi programlama dilleri kavramlarmi kullanarak
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problemleri formiile etme ve ¢6zme becerisidir”. Bilgi islemsel diigiinme testi ortaokul Ogrencilerine
uygulanabilir. Yontem boliimiinde bu testten 6rnek bir soru verilmistir. Sorular ¢oktan segmeli ve dort yanit
secenegi olacak sekilde hazirlanmistir. Yanitlardan sadece bir tanesi dogrudur.

Ogretmen ve arastirmacilar tarafindan yapilan bilgi iglemsel diisiinmenin gelistirilmesine yonelik dgretim ve
aragtirmalarin sonuglarinin degerlendirilmesi onemlidir. Ogretmen ve arastirmacilar yaptiklar1 6gretimin ve
aragtrmalarin sonuglarini degerlendirebilmek i¢in bilgi islemsel diisiinme testine ihtiya¢ duyabilirler. Bilgi
islemsel diisiinme iizerine yapilan galismalar gérece olarak yenidir ve bu alanda Tiirkg¢e standart bir 6lgme
aracma ihtiya¢ bulunmaktadir. Bu calismanin amaci Roman-Gonzalez (2015) ve Roman-Gonzélez, Pérez-
Gonzalez ve Jiménez-Fernandez (2017) tarafindan Ispanyolca olarak gelistirilmis ve gegerlik ve giivenirlik
caligmasi yapilmis bilgi iglemsel diisiinme testinin Tiirk¢eye uyarlanmasidir.

2. Yontem

Testin ¢evirisi yapilmadan 6nce e-posta aracihigi ile testi gelistiren akademisyenlerden izin alinmistir. Bilgi
islemsel diisiinme testinin Tiirkceye cevrilmesi dort asamada gerceklesmistir. Birinci asamada birisi Ispanyolca
ogretmeni digeri Ispanya’da yasayan doktorali akademisyen olmak iizere iki kisi tarafindan test Tiirkgeye
cevrilmistir. Ikinci asamada testin Tiirkceye cevrilmesinin ardindan iki dil uzmani (bir 6gretim iiyesi ve bir
ogretmen) ve iki alan uzmani (bir 6gretim {iyesi ve bir 6gretmen) testin Tiirk¢e halini degerlendirmislerdir. Alan
uzmanlar1 testteki sorulari teker teker ¢cozmiis ve testi icerik, uygunluk ve format acisindan degerlendirmistir. Dil
uzmanlart ise testteki biitiin maddeleri okuyarak testi Tiirk¢e acisindan incelemislerdir. Alan ve dil
uzmanlarindan gelen doniitler ¢ercevesinde gerekli diizenlemeler yapilmistir. Bunun ardindan bu g¢aligmanin
aragtirmacilarindan ikisi testin biitiin sorularmi gdzden gecirerek teste son halini vermistir. Ugiincii asamada
Meksika’da yasayan ve bu calismanin arastirmacisi olan egitim uzmani tarafindan Tiirkge test yeniden
Ispanyolcaya ¢evrilmistir. Bu ii¢ asama boyunca alan uzmanlari, dil uzmanlari, ceviriyi yapanlar, calismanin
aragtirmacilar1 ve testi gelistiren arastirmacilar gerekli noktalarda fikir aligverigi yapmustir. Ceviri siirecinin son
asamasinda ana dili ispanyolca olan iki kisi tarafindan testin ilk hali ve geri gevrilmis hali karsilastiriimistir.
Karsgilagtrma igin testin ilk hali, son hali ve her bir madde i¢in puan ve agiklama kolonu igeren dokiiman
saglanmistir. Degerlendirmeler her bir soru i¢in O ile 10 puan arasinda yapilmistir. 0 puan ilk hal ve geri
¢evirinin tamamen birbirleriyle uyumsuz oldugunu, 10 puan ise ilk hal ve geri ¢evirinin tam uyum igerisinde
oldugunu gostermektedir. Agiklama satiri, eger 10 puan verilmediyse, maddenin ilk hali ve geri ¢evrilmis hali
arasindaki farkliliklar1 bildirmek i¢in kullanilmigtir. Biitiin maddeler 10 puan almistir. Yalnizca testi ¢ozenlere
ornek olarak sunulmus ve bilgi islemsel diisiinme testinin puanlanan maddelerinden olmayan maddelerden bir
tanesi 9 puan almistir. Bu maddenin agiklama satirinda iki madde arasinda sadece fiil kipi farklilig1 bulundugunu
belirtilmistir. Zorunluluk ve gereklilik kipi karigtirilmigtir. Gerekli diizenlemelerin ardindan bilgi islemsel
diisiinme testine son hali verilmistir. Istatistiksel degerlendirmelerin yapilabilmesi igin test &rnekleme
uygulanmigtir.

2.1 Calisma Grubu

Arastirmaya katilacak ogrencilerin segiminde uygun oOrnekleme yontemi kullanilmustir. Ogrencilerin
aragtirmaya katilimi goniilliiliik ¢ercevesinde saglanmistir. Arastirmaya Bolu il merkezinde bulunan i¢ farklt
ortaokuldan 262 erkek ve 240 kiz olmak iizere toplam 502 ortaokul 6grencisi katilmistir. Bilgi islemsel diistinme
testini gelistiren arastrmacilar iki farkli ¢alismada siireci tamamlamuslardir. Ik calismada (Roman-Gonzalez,
2015) testi yedinci ve sekizinci smifa uygularken ikinci ¢alismada (Roman-Gonzalez ve ark., 2017) testi besinci
ve onuncu sinif arasindaki 6grencilere uygulamislardir. Ayn1 zamanda testi gelistiren arastirmacilar asil hedef
kitlesinin yedinci ve sekizinci sinif oldugunu vurgulamistir. Alan uzmanlari tarafindan yapilan degerlendirme
sonucu testin Tiirkiye kosullarinda dokuzuncu ve onuncu smif seviyesi i¢in uygun olmayacag: diisiiniildiigii i¢in
orneklem olarak besinci, altinci, yedinci ve sekizinci smif Ogrencileri segilmistir. Arastirmaya katilan
dgrencilerin 101’1 besinci smif, 91°i altinc1 simf, 159°u yedinci siif ve 151°i sekizinci siniftadir. Orneklemin
demografik bilgisi Tablo 1’de dzetlenmistir.

Tablo 1. Orneklemin demografik bilgileri

Siif Cinsiyet Toplam Yiizde
Besinci Sinif 60 Erkek 101 20
41 Kiz
Altinc1 Smaf 40 Erkek 91 18
51 Kiz
Yedinci Sinif 85 Erkek 159 32
74 Kiz
Sekizinci Sinif 77 Erkek 151 30
74 Kiz
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2.2 Bilgi Islemsel Diisiinme Testi

Bilgi islemsel diisiinme testi Roman-Gonzalez, Pérez-Gonzalez ve Jiménez-Fernandez tarafindan
gelistirilmistir (Roman-Gonzalez, 2015; Roman-Gonzélez ve ark., 2017). Testin dili ispanyolcadir. Test bilgi
islemsel diisiinme seviyesinin 6l¢iimii icin olusturulmustur. Bilgi iglemsel diistinme testi dncelikle 40 maddeden
olugan bir test olarak olusturulmustur. Arkasindan test ile ilgili gegerlik-giivenirlik ¢aligmasi yapilarak test 28
maddeye diistiriilmiistiir. Testin 28 maddelik hali birgok arastirmaci tarafindan kullanilmistir ve testi olusturan
aragtirmacilar tarafindan gecerli ve giivenilir bir test olarak kullanima sunulmustur. Testteki her bir maddenin
dort yanit segenegi bulunmaktadir. Teste baglamadan dnce 6grencilerin test sorularina ve testteki karakterlere
aginalik saglamasi igin 0grencilere ii¢ 6rnek soru ve dogru cevaplari verilmektedir. Bilgi islemsel diigiinme testi
yedi farkl bilgi islemsel kavram ile ilgili sorular igermektedir. Bu kavramlar sunlardir: temel siralama (4 soru),
defa tekrar et tipi dongili (4 soru), olana kadar tekrar et tipi dongili (4 soru), basit (if) karar ifadesi (4 soru),
karmagsik (if-else) karar ifadesi (4 soru), while tipi dongii (4 soru), basit fonksiyonlar (4 soru). Testin gliglik
diizeyi p=0.59 bulunmustur. Bu orta derecede giicliige isaret eder. Maddelerin giigliik diizeyi p=0.16 (23. madde)
ve p=0.96 (1. madde) arasinda degismektedir. i tutarlilik kat sayis1 bes ve altinct simflar igin 0.72 ve yedi ve
sekizinci smiflar i¢in 0.76 olarak bulunmustur. Asagida testte bulunan 6rnek bir madde verilmistir (Testin
tamamina erigim i¢in gerekli bilgiler Ek 1°de sunulmustur).

Soru 6. Pac-Man'in igaretli yoldan hayalete ulagmas i¢in agagida verilen komut biittiniini
kag kere tekrar etmesi gerekmektedir?

Secenek A
X 2

Se¢cenek B

X1

et

Q‘ | Sec¢enek C

X 4

— |

Secenek D

+ 4 + { X 3

Sekil 1. Altinct sorunun goriiniisii

2.3 Veri Toplanmasi ve Analizi

Bu arastirmada veri arastirmacilar tarafindan laboratuvar ortaminda toplanmistir. Uygulama 6ncesi gerekli
izinler almmistir. Test g¢evrimigi olarak uygulanmistir. Ekran boyutundan kaynaklanabilecek resimlerin
potansiyel goriilme problemleri dikkate alinarak test uygulanmadan 6nce dgrencilere tarayicilarmin ekranlarinda
biiyiitiip kiiciiltme isleminin nasil yapilacagi gosterilmistir. Ogrenciler verileri bireysel olarak ve isimlerini
belirtmeden girmislerdir. Ogrencilere testi tamamlamalari igin, testin Ispanyolca uygulamasinda oldugu gibi, 45
dakika verilmistir. Elde edilen veriler SPSS ve TAP yazilimlari kullanilarak analiz edilmistir.

3. Bulgular

Testten elde edilen verilere gore KR20 degeri 0.77 olarak bulunmustur. Ispanyolca test i¢in Cronbach o
degeri 0.79 bulunmustur. Bu da iki testin i¢ tutarliligmnmn benzer oldugunu isaret eder. Bilgi islemsel diisiinme
testinden elde edilen ortalama puan 14.30’dur (her bir soru bir puan olarak degerlendirilmistir). Testten alinan en
diisik puan 4 en yiksek puan ise 28°dir. Standart sapma degeri 4.78 olarak bulunmustur. Testin
uygulanmasindan elde edilen sonuglara gore basiklik degeri -0.53 ve carpiklik degeri 0.31 olarak bulunmustur.
Teste iliskin betimsel istatistikler Tablo 2’de sunulmustur. Testin Ispanyolcasmmn bes ve altinci smiflar igin
ortalamas1 13.76 ve standart sapmas1 4.33, yedi ve sekizinci siniflar i¢in ortalamasi 16.24 ve standart sapmasi
4.52 olarak bulunmustur. Bu degerler ile testin Tiirk¢e uygulamasindan elde edilen degerler karsilastirildiginda
sonuglarin birbirine ¢ok yakin oldugu goriilmiistiir.

Tablo 2. Betimsel istatistikler

Katilimci Ortalama SS Varyans En Diisiik En Yiiksek  Basiklik Carpiklik

502 14.30 4.78 22.88 4 28 -0.53 0.31
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Madde giigligii 0 ile 1 arasinda degisen degerlere sahip olabilir. Madde giicliik degeri 0’a yaklastik¢a
maddenin zor oldugu ve 1’e yaklastikca maddenin kolay oldugu anlasilir (Biiyiikoztirk, Cakmak, Akgiin,
Karadeniz ve Demirel, 2017). Testin 6rnekleme uygulanmasinin ardindan elde edilen verilere gére madde
giigliikkleri 0.13 (23. madde) ile 0.95 (1. madde) arasinda degigsmektedir. Ortalama madde gii¢ligii 0.51 olarak
bulunmustur. Bu da testin kolaydan zora farkli seviyelerde sorular iceren orta zorlukta bir test oldugunu
gostermektedir. Testin Ispanyolcasinda ortalama madde giicliigii 0.59 olarak bulunmustur (Roman-Gonzalez,
2016). Ispanyolca testin en zor maddesi 0.16’lik giicliik degeri ile 23. maddedir. Ispanyolca testin en kolay
maddesi 0.96’lik giicliik degeri ile birinci maddedir. Tiirkge ve Ispanyolca sonuclar madde giicliikleri agisindan
karsilastirildiginda benzer degerlerin elde edildigi goriilmektedir. Tiirk¢e testin madde giicliikleri Tablo 3’te
sunulmustur.

Madde ayirt edicilik indeksi -1 ile 1 arasinda degisir (Biiyiikoztiirk ve ark., 2017). Madde ayirt edicilik degeri
1’e yaklastikga maddenin iyi derecede ayirt edicilige sahip oldugunu goésterir. 0.20’nin altindaki degerler igin
maddenin irdelenmesi, gdzden gecirilmesi veya testten ¢ikarilmasi Onerilir. Bilgi islemsel diisiinme testinin
uygulanmasindan elde edilen sonuglara gore testin ortalama ayirt edicilik degeri 0.39’dur. Bu deger iyi seviyeli
ayirt edicilige isaret eder. Maddelerin aywrt edicilik indeksleri -0.03 ile 0.66 arasinda degismektedir. Ayirt
edicilik indeksi 0.20’nin altinda dort adet madde bulunmaktadir. Bunlar 1. (0.12), 12. (0.19), 15. (0.11) ve 23. (-
0.03) maddelerdir. Testin madde ayirt edicilik degerleri Tablo 3’te sunulmustur. Testin Ispanyolcasi icin elde
edilen veriler incelendiginde ayni1 maddelerin ayirt edicilik degerlerinin de diisiik oldugu goriilmektedir. Testin
Ispanyolcasmin analizinde madde toplam korelasyon indeksi kullanilmistir. Madde toplam korelasyon
indeksinin 0.30’un altinda olmasi maddenin irdelenmesi, gdzden gegirilmesi veya testten ¢ikarilmasi ile
sonuglanabilir. Testin Ispanyolcasindan elde edilen degerlere gdre 1. maddenin madde toplam korelasyon
indeksi 0.20, 12. maddenin indeksi 0.25, 15. maddenin indeks degeri 0.16 ve 23. maddenin madde toplam
korelasyon indeksi 0.22 olarak bulunmustur.

Tablo 3. Madde istatistikleri

Madde Numarasi Madde Giigliik indeksi Ayt Edicilik indeksi
1 0.95 0.12
2 0.85 0.31
3 0.75 0.45
4 0.43 0.52
5 0.80 0.33
6 0.78 0.46
7 0.55 0.60
8 0.39 0.40
9 0.82 0.31

10 0.47 0.47
11 0.59 0.66
12 0.19 0.19
13 0.49 0.41
14 0.63 0.57
15 0.40 0.11
16 0.26 0.24
17 0.39 0.36
18 0.48 0.54
19 0.40 0.32
20 0.43 0.37
21 0.52 0.49
22 0.33 0.26
23 0.13 -0.03
24 0.56 0.62
25 0.33 0.33
26 0.45 0.52
27 0.45 0.42
28 0.49 0.55
Ortalama 0.51 0.39

Birinci madde bilgi islemsel diisiinmenin temel siralama kavramiyla ilgilidir. Tiirkge testte madde ayirt
edicilik indeksi 0.12 bulunmustur. Maddenin giigliik degeri ise 0.96 olarak bulunmustur. Bu madde ¢ok kolay bir
madde oldugu igin madde ayirt edicilik degeri diisiik ¢ikmus olabilir. Bu madde Ispanyolca testin de en kolay
maddesi olarak bulunmustur. Ispanyolca testte madde toplam korelasyon kat sayis1 0.20 bulunmustur. Sonug
olarak bu maddenin testten ¢ikarilmasma karar verilmistir.

356



I Cetin, T. Otu, A. Oktag

On ikinci madde i¢ ice dongii kavramiyla ilgilidir. Ust dgrenci grubunun yiizde 30’u bu soruyu dogru
bilmisken alt 6grenci grubunun ise yiizde 11°i bu soruyu dogru isaretlemistir. Testin Ispanyolcasmndan elde
edilen degerler incelendiginde bu maddenin testin ikinci en zor maddesi oldugu ve madde toplam korelasyon kat
sayismin 0.25 olarak bulundugu goriilmiistiir. Benzer sekilde bu madde Tiirkge testin de en zor ikinci sorusudur.
Madde ayirt edicilik indeksi ise 0.19 olarak bulunmustur. Tim bunlar birlikte incelendiginde bu maddenin
testten ¢ikarilmasina karar verilmistir.

On besinci maddede bir dongiiniin i¢erisinde kosul ifadesi bulunmaktadir. Bu maddenin giigliik indeksi 0.40
olarak bulunmugstur. 15. maddeye orta zorlukta bir madde denilebilir. Maddenin ayrt edicilik indeksi 0.11 olarak
bulunmustur. Bu madde orta zorlukta bir madde olmasina ragmen {ist puan grubu 6grenciler ile alt puan grubu
ogrencileri ayirt etmekte yeterince basarili degildir. Benzer bir durum bu maddenin Ispanyolcas: igin de
gecerlidir. Maddenin Ispanyolcasmnm madde toplam korelasyon kat sayis1 0.16 bulunmustur. Tiim bu sebepler
yiiziinden 15. maddenin testten ¢ikarilmasina karar verilmistir.

Yirmi {iglincii madde i¢ ice dongii yapisini barindrmaktadir ve dgrencilere igteki dongiiniin kag defa
caligmas1 gerektigi sorulmustur. Maddenin giigliik indeksi 0.13 ve aywrt edicilik indeksi ise -0.03 olarak
bulunmustur. Bu madde Tiirkce testteki en zor maddedir. Maddenin aywrt ediciliginin diisiik ¢ikmasinin nedeni
maddenin zorlugu olabilir. Testin Ispanyolcasindan elde edilen sonuglar incelendiginde 23. maddenin testin en
zor maddesi oldugu ve 0.22 madde toplam korelasyon katsayisina sahip oldugu gdriilmiistiir. Bu acilardan
bakildiginda maddenin testten ¢ikarilmasina karar verilmistir.

1., 12., 15. ve 23. madde testten ¢ikarildiktan sonra i¢ tutarlilik kat sayis1 (KR20) 0.78 olarak bulunmustur.
Testten alabilecek en diisiik puan 0 en yiiksek puan ise 24’tiir. Testten alinan en diigiik puan 3 iken en yiiksek
puan 24 olmustur ve ortalama puan 12.60 olarak bulunmustur. Testten elde edilen verilerin standart sapmasi 4.62
olmustur. Teste iliskin betimsel istatistikler Tablo 4’de sunulmustur.

Tablo 4. Tiirkge test igin betimsel istatistikler

Katihmcei Ortalama  SS Varyans En Diisiik  En Yiiksek  Basikhk Carpikhk

502 12.60 4.62 21.32 3 24 -0.68 0.29

1., 12, 15. ve 23. madde testten ¢ikarildiktan sonra ortalama madde giicliigii 0.53 olmustur. Madde giicliigii
0.27 ile 0.85 arasinda degismektedir. Bu test igin farkli giigliiklerde maddeler igeren orta giicliikkte bir test
denilebilir. Ortalama ayirt edicilik indeksi 0.47 olarak bulunmustur. Maddelerin ayirt edicilik indeksleri 0.24 ile
0.68 arasinda degismektedir. Testin farkli ayirt edicilikte maddeler barindiran iyi seviyeli ayirt edicilige sahip bir
test oldugu soylenebilir. Madde istatistikleri Tablo 5’te sunulmustur.

Tablo 5. Tiirkge test igin madde istatistikleri

Madde Numarasi Madde Giicliik indeksi Ayirt Edicilik indeksi
2 0.85 0.34
3 0.75 0.46
4 0.43 0.57
5 0.80 0.34
6 0.78 0.46
7 0.55 0.65
8 0.39 0.40
9 0.82 0.33
10 0.47 0.49
11 0.59 0.68
13 0.49 0.43
14 0.63 0.58
16 0.26 0.24
17 0.39 0.35
18 0.48 0.59
19 0.40 0.38
20 0.43 0.36
21 0.52 0.52
22 0.33 0.30
24 0.56 0.68
25 0.33 0.37
26 0.45 0.62
27 0.45 0.47
28 0.49 0.56

Ortalama 0.53 0.47
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Testin Tiirkce hali olusturulduktan sonra gelecekte yapilacak caligmalar i¢in temel olusturmasi acisindan elde
edilen veriler cinsiyet ve sinif seviyesi agisindan degerlendirilmistir. Kiz ve erkek &grencilerin bilgi islemsel
diisiinme testi puanlar1 ortalamalar1 agisindan anlamli bir farkin olup olmadigini ortaya koymak icin yapilan
iliskisiz 6rneklemler igin t testinde erkek dgrencilerin test puan ortalamasi ile (X = 12.65) kiz dgrencilerin test
puani ortalamast (X = 12.60) arasinda anlamli bir fark gdriilmemistir [t(so0)=-0.10, p>0.05]. Bu durumda
cinsiyetin bilgi islemsel diisiinme {izerinde anlamli bir fark yaratmadigi séylenebilir. Ogrencilerin betimsel
istatistikleri Tablo 6’da verilmistir.

Tablo 6. Kiz ve erkek 6grenciler agisindan betimsel istatistikler

Kiz Erkek
Katilime1  Ortalama  SS Basiklik  Carpiklik  Katilimer  Ortalama  SS Basiklik  Carpiklik
240 12.60 441 -0.78 0.21 262 12.65 481 -0.62 0.34

Sinif seviyesine gore dgrencilerin bilgi iglemsel diisiinme testi puan ortalamalari agisindan anlamli bir fark
olup olmadigmi kontrol etmek amaciyla iligkisiz 6rneklemler igin tek yonlii varyans analizi yapilmigtir. Tablo
7’de smif seviyesine gore betimsel istatistikler verilmistir. Basiklik ve carpiklik degerleri verilerin normal
dagildigina isaret etmektedir. Levene testine gore p>0.05 oldugu i¢in (p=0.17) gruplarin varyanslar1 aralarinda
anlamli bir fark olmadig1 kabul edilmistir.

Tablo 7. Smif seviyesine gore betimsel istatistikler

Katilime1 Ortalama SS Basiklik Carpiklik
5. Smuf 101 10.87 4.31 -0.41 0.40
6. Smif 91 11.03 4.21 0.90 0.79
7. Sf 159 13.63 4.45 -0.96 0.16
8. Simif 151 13.70 4.65 -0.86 0.12

Tek yonlii ANOVA sonuglarina gore 5. sinif dgrencilerinin ortalamasi (X = 10.87), 6. Sinuf dgrencilerinin
ortalamasi (X = 11.03), 7. Simf 6grencilerinin ortalamasi (X = 13.63) ve 8. Simf dgrencilerinin ortalamasinin
(X = 13.70) en az ikisi arasinda istatistiksel olarak anlamli fark gdzlemlenmistir [F3498=14.81], p<0.05. Test
sonucu hesaplanan etki biyiikliigii (112: 0.082) bu farkin kuvvetli diizeyde oldugunu gostermektedir. Yapilan
Tukey ¢oklu karsilastirma test sonucunda anlamli farkin 5. ve 7., 5. ve 8., 6. ve 7. ve 6. ve 8. smif seviyelerinden
gelen 0grencilerin puanlar1 arasinda oldugu goriilmiistiir. ANOVA sonuglari Tablo 8’de sunulmustur.

Tablo 8. Smif seviyeleri igcin ANOVA tablosu

Varyansin Kareler Serbestlik Kareler F p Anlamli Fark
Kaynagi Toplami Derecesi Ortalamasi

5-7, 5-8, 6-7,
Gruplar aras1 876,669 3 292,223 14,812 ,000 6-8
Gruplar igi 9824,924 498 19,729
Toplam 10701,594 501

4. Tartisma, Sonug ve Oneriler

Bu ¢aligma ile ilk hali Ispanyolca olan bilgi islemsel diisiinme testi Tiirkgeye uyarlanmustir. Bilgi islemsel
diisiinme testinin Ispanyolcasinda 28 soru bulunurken Tiirkce uyarlamasinda 24 soru bulunmaktadir. 4 soru
madde giicliigii ve ayirt ediciligi degerleri dikkate alinarak testten ¢ikarilmistir. Testin ispanyolcasinda bu dért
maddenin istatistiksel degerleri bu arastirmadaki degerlere yakin ¢ikmis olsa da bu dort madde test gelistiricileri
tarafindan testin Ispanyolcasindan ¢ikariimamustir.

Bilgi islemsel diisiinme testinin Tiirkge uyarlamasindaki 24 sorunun kavram bazli dagilimi su sekilde
olmustur: temel siralama (3 soru), defa tekrar et tipi dongii (4 soru), olana kadar tekrar et tipi dongii (3 soru),
basit (if) karar ifadesi (3 soru), karmasik (if-else) karar ifadesi (4 soru), while tipi dongii (3 soru), basit
fonksiyonlar (4 soru). Testin KR20 i¢ tutarlilik degeri 0.78 olarak bulunmustur. Bu deger testin oldukga
giivenilir olduguna isaret etmektedir (Ozdamar, 1999). Bu test farkli madde giicliigiinde (0.27 ile 0.85 arasinda)
sorular iceren orta giicliikte bir testtir (0.53). Tiirkgeye uyarlanan testten elde edilen ve testin Ispanyolcasindan
elde edilen istatistiksel degerler karsilagtirildiginda bunlarin birbirine yakin oldugu goriilmiistiir. Bu da testin
uygulanmasinda kiiltiirel faktorlerin etkisinin fazla olmadigina isaret eder.

Bilgi islemsel diisiinme testinin uygulanmasindan elde edilen sonuglara gore kiz (X = 12.60) ve erkek
(X = 12.65) dgrencilerin ortalamalar1 arasinda anlamli bir fark bulunmamistir. Izu, Mirolo, Settle, Mannila ve
Stupuriene (2017) Bilge Kunduz etkinlikleri iizerinden yaptig1 degerlendirmede de benzer sonuclar elde etmistir.
5., 6., 7. ve 8. smiftaki kiz ve erkek Ogrencilerin Bilge Kunduz performanslar1 arasinda anlamli bir fark
bulunmamistir. Roman-Gonzalez ve arkadaslarinin (2017) yaptig1 ¢alismada 5. ve 6. smnif seviyesinde kiz ve
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erkek Ogrencilerin bilgi islemsel diisiinme puanlar1 arasinda anlamli bir fark bulunmazken 7. ve 8. smif
ogrenciler i¢in anlamli bir fark bulunmustur.

Bilgi islemsel diigiinme testinden alinan puanin sinif diizeylerine gore farklilasip farklilasmadigini incelemek
icin tek yonli ANOVA uygulanmistir. ANOVA sonuglarina gore 5. ve 6. smif dgrencilerinin bilgi islemsel
diisinme testi ortalama puanlar1 arasinda anlamli bir fark yoktur. Benzer sekilde 7. ve 8. smif &grencilerinin
ortalama puanlar1 arasinda da anlamli bir fark yoktur. Fakat bunun disinda kalan biitiin ikili kombinasyonlar i¢in
anlamli bir fark olugsmustur. Bu agidan bakildiginda 5. ve 6. siniflar bir grupta ve 7. ve 8. smiflar farkli bir grupta
alinabilir. Olusan bu fark 6grencilerin gelisme seviyeleri goz oniinde bulunduruldugunda dogaldir (Roman-
Gonzalez ve ark., 2017).

Bilgi islemsel diisiinme testinden 6nce olusturulmus ilgili 6lcme ve degerlendirme araclar1 programlama
ortami bagimlidir (Moreno-Leon ve Robles, 2015); tam olarak 6lgme amaci ile olusturulmamistir (Kalelioglu,
Giilbahar ve Madran, 2015) ya da 6grencilerin performansindan ziyade algilarini yansitmaktadir (6rnegin,
Korkmaz, Cakir ve Ozden, 2017). Bu araglarin her biri kendi agisindan degerlidir. Fakat baglam bagimsiz ve
ogrencilerin gercek performansini yansitan bir 6lgme aracina ihtiyag bulunmaktadir. Herhangi bir programlama
dili bilmeyi gerektirmemesi ve O0grencilerin ger¢ek performanslarina dayali olmasi arastirmaci ve egiticilere
cesitli avantajlar sunar. Ornegin bilgi islemsel diisiinme testi 6n-test, son-test deneysel desene sahip ¢aligmalarda
on-test olarak uygulanabilir. Boylece gruplardaki gelisme ve bu gelisme arasindaki fark ortaya konabilir. Bilgi
islemsel diislinme testinin avantaj sagladigi durumlara Ornek olarak esli programlama verilebilir. Egli
programlama alanyazmimna gore birlikte ¢alisacak esler segilirken benzer beceri seviyesine sahip olan 6grenciler
es olarak secilmelidir (Cetin ve Berigel, 2017). Fakat ilk derslerde dersin dgretmeni veya dgretim iiyesi hangi
ogrencilerin benzer seviyede oldugunu belirleyemeyebilir. Burada da bilgi islemsel diisiinme testi kullanilabilir.

Bilgi islemsel diisiinme testinin sagladigi avantajlar yaninda g¢esitli potansiyel dezavantajlar1 da
bulunmaktadir. Bilgi islemsel diisiinme testi igerigi itibariyle Brennan ve Resnick’in (2012) ortaya koydugu bilgi
islemsel diistinmenin {i¢ bileseninden bilgi islemsel kavramlar1 6n plana ¢ikarmaktadir. Bilgi islemsel pratiklere
kisith bir vurgu varken bilgi islemsel perspektiflere hi¢ vurgu bulunmamaktadir. Bunun nedeni bilgi islemsel
pratikler ve perspektiflerinin g¢oktan se¢meli bir test ile dlglimiiniin zor olmasidir (Roman-Gonzalez ve ark.,
2017). Bagka bir 6rnek vermek gerekirse bilgi islemsel diisiinme testinin ortam bagimsiz olmasi ayni zamanda
bir dezavantajdir. Ogrenciler belirli bilgi ve becerilerini siklikla kullandig1 bir ortamda (6rnegin Scratch {izerinde
yapilan animasyon ve oyunlarda) gosterebilirken, ortam bagimsiz durumlarda gosteremeyebilir. Bilgi islemsel
diistinme testi sonugtan ziyade siirecin degerlendirilmesinin istendigi durumlarda yetersiz kalabilir.

Bilgi islemsel diisiinme testi sagladig1 avantajlar géz oniinde bulunduruldugunda arastirmacilar ve egitimciler
i¢in onemli bir aragtir. Bilgi islemsel diisiinme alanyazmimin gorece olarak yeni olmasi diisiiniildiigiinde farklh
¢aligmalarda kullanilabilir. Ayni zamanda bilgi islemsel diisiinme testinin potansiyel dezavantajlar1 goz oniinde
bulunduruldugunda bilgi islemsel diisiinme testini tamamlayici olarak ¢esitli 6l¢iim araclar1 (6rnegin basari testi)
kullanilabilir ve bilgi islemsel diisiinme testine ek olarak nitel veri toplama yontemlerinden (6rnegin miilakat)
faydalanilabilir. Bu ¢alismada bilgi islemsel diisiinme testi cevrimici ortamda uygulanmistir. Gelecekte yapilacak
caligmalar ile testin ¢evrimici ve basilt halleri ayr1 ayr1 uygulanip aralarindaki iligki incelenebilir.

Ek 1. Bilgi Islemsel Diisiinme Testi
Testin tamamina asagidaki linkten ya da karekoddan erisebilirsiniz.

https://docs.google.com/forms/d/e/1FAlIpQLSerNdgw6xOApENjYIAKE0DyaQoMqgvvLA_77nH6T1Y_Gvadj
Q/viewform

359



Bilgi Islemsel Diisiinme Testi 'nin Tiirkceye Uyarlanmast

Kaynaklar/References

Arnon, L., Cottrill, J., Dubinsky, E., Oktag, A., Roa Fuentes, S., Trigueros, M. ve, & Weller, K. (2014). APOS
theory: A framework for research and curriculum development in mathematics education. New York, NY:
Springer.

Guzdial, M. (2008). Education paving the way for computational thinking. Communications of the ACM, 51(8),
25-27.

Brennan, K. & Resnick, M. (2012, June). New frameworks for studying and assessing the development of
computational thinking. Paper presented atthe 2012 Annual Meeting of the American Educational Research
Association, Vancouver, Canada.

Biiyiikoztiirk, S., Cakmak, E. K., Akgiin, O. E., Karadeniz, S. ve Demirel, F. (2017). Bilimsel arastirma
yontemleri. Ankara: Pegem Yayimnclhilik.

Cetin, 1. ve Berigel, M. (2017). Bilgisayar bilimi egitiminde kavram ve kuramlar. Y. Giilbahar (Ed.), Bilgi
islemsel diisiinmeden programlamaya iginde (ss. 101-131). Ankara: Pegem Akademi.

Dubinsky, E. (1991). Reflective abstraction in advanced mathematical thinking. In D. Tall (Ed.), Advanced
mathematical thinking (pp. 95-123). Dordrecht, The Netherlands: Kluwer.

Ertimit, A. ve Berigel, M. (2018). Programlama dillerinin tarihi ve programlama ogretimi. Y. Giilbahar ve H.
Karal (Ed.), Kuramdan uygulamaya programlama ogretimi iginde (ss. 1-36). Ankara: Pegem Akademi.

Izu, C., Mirolo, C., Settle, A., Mannila, L., & Stupuriene, G. (2017). Exploring bebras tasks content and
performance: A multinational study. Informatics in Education, 16(1), 39-59.

Kalelioglu, F. (2017). Bilgisayarsiz bilgisayar bilimi (B®) 6gretimi. Y. Giilbahar (Ed.), Bilgi islemsel
diistinmeden programlamaya iginde (ss. 155-178). Ankara: Pegem Akademi.

Kalelioglu, F., Giilbahar, Y., & Madran, O. (2015). A snapshot of thefirst imple-mentation of bebras
international informatics contest in Turkey. In A. Brodnik & J. Vahrenhold (Eds.), Informatics in schools.
Curricula, competences, and competitions (pp. 131-140). Berna: Springer.

Kalelioglu, F. ve Keskinkilig, F. (2017). Bilgisayar bilimi egitimi igin dgretim yontemleri. Y. Giilbahar (Ed.),
Bilgi islemsel diisiinmeden programlamaya i¢inde (ss. 183-206). Ankara: Pegem Akademi.

Kandemir, C. M. (2017). Metin tabanli programlama. Y. Giilbahar (Ed.), Bilgi islemsel diisiinmeden
programlamaya iginde (ss. 183-206). Ankara: Pegem Akademi.

Korkmaz, O., Cakir, R., & Ozden, M. Y. (2017). A validity and reliability study of the Computational Thinking
Scales (CTS). Computers in Human Behavior, 72, 558-569.

Moreno-Leon, J., & Robles, G. (2015, November). Dr. Scratch: A web tool to automatically evaluate scratch
projects. Paper presented at the 10th Workshop in Primary and Secondary Computing Education, London,
UK.

Ozdamar, K. (1999). Paket programlar ile istatistiksel veri analizi 1. Eskisehir: Kaan Kitabevi.

Papert, S. (1993). Mindstorms: Children, computers, and powerful ideas (2nd ed.). New York, NY: Basic Books.

Roman-Gonzalez, M. (2015, July). Computational thinking test: Design guidelines and content validation. Paper
presented at EDULEARN15 conference, Barcelona, Spain.

Roman-Gonzalez, M., Perez-Gonzélez, J. C., & Jiménez-Fernandez, C. (2017). Which cognitive abilities
underlie computational thinking? Criterion validity of the Computational Thinking Test. Computers in
Human Behavior, 72, 678-691.

Roman-Gonzalez, M. (2016). Cddigo alfabetizacion y pensamiento computacional en educacion primaria y
secundaria: validacion de un instrumento y evaluacion de programas (Yayimlanmamis doktora tezi).
Universidad Nacional de Educacion a Distancia, Espafia.

Schneider, G. M., & Gersting, J. (2018). Invitation to computer science. Boston, MA: Cengage Learning.

Ucgiil, M. (2017). Egitsel robotlar ve bilgi islemsel diisinme. Y. Giilbahar (Ed.), Bilgi islemsel diisiinmeden
programlamaya iginde (ss. 295-317). Ankara: Pegem Akademi.

Yiikselturk, E. ve Altiok, S. (2017). Blok tabanli programlama. Y. Giilbahar (Ed.), Bilgi islemsel diisiinmeden
programlamaya iginde (ss. 241-266). Ankara: Pegem Akademi.

Werner, L., Denner, J., Campe, S., & Kawamoto, D. C. (2012, Month). The fairy performance assessment:
Measuring computational thinking in middle school. Paper presented at the 43rd ACM Technical Symposium
on Computer Science Education, North Carolina, USA.

Wing, J. M. (2006). Computational thinking. Communications of the ACM, 49(3), 33-35.

Wing, J. (2011). Research notebook: Computational thinking—What and why? The Link Magazine. Carnegie
Mellon University, Pittsburgh. Retrieved from http://link.cs.cmu.edu/article.php?a=600

360



