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Abstract

In the current study, it is aimed to examine middle school students' computational thinking, problem
solving skills and their attitudes towards research inquiry of the information technologies course, which
is taught with the method of constructivist approach. The study was carried out in accordance with the
pre-posttest experimental design. 14 girls and 8 boys in a middle school 5th grade were included to the
study. The data was collected in Kirsehir in the second semester of 2018-2019. Within the scope of the
study, "Problem Solving Inventory", "Computational Thinking Skill Scale" and "Attitude Scale Towards
Research-Inquiry” was used at the beginning and end of the application. As a result of the study, it was
observed that there was a significant difference in the post-test scores between the "avoidance" sub-
dimension of the problem solving skills of middle school students and the total score obtained from the
problem solving skill scale. In addition, the significant difference obtained between the total score the
students got from the inquiry-oriented attitude scale and the sub-dimensions of curiosity, value. Finally,
avoidance is in the direction of the posttest score.

Keywords: Computational thinking, inquiry-oriented attitude, middle school students, problem solving
skills, social constructivist theory, 5E teaching method.

Introduction

The developments in science and technology have had a direct impact on the learning and
teaching habits of individuals and societies. In this process, it is expected that the individual will
have characteristics that produce, develop and functionally use knowledge, be entrepreneurial
and determined, and contribute to society and culture (MEB, 2018). The sense of curiosity in
individuals whose needs and expectations are increasing day by day and who are trying to reshape
themselves led them to research and discovery (Damar et al., 2017). Individuals of this age are
expected to produce new knowledge and apply it to new situations and problems, instead of
taking existing knowledge immediately (Wagner, 2008). Thus, individuals start the problem
solving process by making an effort to cope with the problems (Ozyiirek & Begde, 2016). Problem
solving is a basic skill required for today's students (Kozikoglu, 2019). An individual's knowing
what s/he wants and revealing it effectively depends on his/her problem-solving skills (Zembat,
Tunceli, & Aksin Yavuz, 2017). Individual skills play a major role in solving any problem faced by
the individual (Ozyiirek & Begde, 2016; Tiimkaya & iflazoglu, 2000; Yilmaz & Dost, 2016).
Understanding and solving problem situations is defined as an individual's ability to engage in
cognitive processing (Shute et al,, 2016). Problem solving is a complex process that requires
cognitive as well as affective and psychomotor skills (Oral et al., 2018; Tiiysiiz, 2013). Problem
solving helps the child learn how to learn (Ulkiier, 1988). Children need to acquire problem-
solving skills in order to solve the problems they encounter (Ekici & Balim, 2013). Individuals who
have problem-solving skills, especially at a young age, adapt more easily to the environment they
live in (Senemoglu, 2012; Zembat et al., 2017). That is why, previous experiences contribute to
the solution of the problems encountered (Durgun & Onder, 2019). A research and inquiry-based
approach is adopted for the solution of problems (Demir, 2016, Oner & Yilmaz, 2019). Since
questioning is a way of thinking (Karademir & Saracaloglu, 2013), individuals with problem-
solving skills are constantly in search and questioning. In the inquiry approach, students are active
in the learning process (Giilhan & Yurdatapan, 2014) and are expected to think at a higher level
(Demir, 2016; Lim, 2001). This is an effective way that the learner uses in the learning process
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(Demir, 2016). It is aimed to direct students to the subjects they are interested in and to gain
scientific thinking skills and to raise questioning individuals in the way of problem solving
(Acikgoz & Sagir, 2020; Karamustafaoglu & Pool, 2016; Kardas & Yesilyaprak, 2015). With the
questions asked during the lesson, which takes place with the logic of inquiry, changes will be
made in the students' perspectives (Bilir, 2015). In this way, every place where students can
research and question will turn into an educational environment (0z, 2015). With the increase in
the use of technology in educational environments, it is possible for students to access information
themselves by applying research and inquiry-based learning (Kozikoglu & Camuscu, 2019).
Supporting the learning process with technology positively affects learning skills (Hopson et al.,
2002). Technological opportunities increase the ways of accessing information (Seferoglu &
Akbiyik, 2005). Thus, technology provides new opportunities to guide students and teachers in
the inquiry process (Kirilmazkaya, 2014). Gaining research and questioning skills to students
ensures that attitudes towards research are positive (Ozan & Karamustafaoglu, 2020). With the
research-inquiry approach, students have the opportunity to design their research, collect and
analyze data (Kirilmazkaya, 2014). Students are required to reach a problem solution by drawing
conclusions from this situation and to construct the solutions obtained.

The inquiry-based learning approach is based on the constructivist approach, which is the
basis of other contemporary learning approaches and is emphasized as the most effective way for
students to learn (Bilir, 2015; Duban, 2008). This approach, which tries to build knowledge from
the ground up, is based on knowledge and learning rather than teaching (Aykan & Tatar, 2017).
In this approach, learning takes place with the help of mental and social processes (Evrekli, Didem,
Balim, & Kesercioglu, 2009). Since some skills are important in updating, applying, criticizing and
analyzing information, the constructivist approach plays an important role in the field of
education (Adak, 2017). Constructivism increases the success of students and completely affects
the learning process with the development of their creative abilities (Celebi, 2006). The learning
process provides students with the ability to think, question and explain by making them active,
interactive and positive (Jack, 2017). The learning environment also provides a positive effect on
the psychological characteristics of students (Kemankash & Giir, 2016). In the process, it is
essential for the student to discover, discuss and research information together with the teacher
(Balci, 2007). The student provides learning by interacting with his/her active effort and
environment (Fidan & Duman, 2014). The constructivist approach aims to raise individuals with
advanced problem-solving skills who can use and develop new technologies, make decisions in
every way, and assume responsibilities (Yildirim & Altan, 2017). In this approach, all knowledge
is based on previous knowledge (Gupta & Gupta, 2017) and students construct new knowledge
with their existing knowledge (Hanger, 2016).

The age we live in envisages raising individuals equipped with high-level cognitive
knowledge and skills and the competencies required by the age. Within the scope of this
prediction, it is thought that the adaptation abilities of individuals are very important. Regardless
of the individual's circumstances, by observing the dynamics of the relevant conditions, it is
important that they have the knowledge, skills and competencies to adapt very quickly to the
relevant situation. In this case, computational thinking and problem-solving skills come to mind.
Computational thinking skills are expressed as a combination of creativity, algorithmic thinking,
critical thinking, problem solving and collaborative working skills (ISTE, 2015). Computational

431



Investigation of secondary school .... Hamutoglu, N. B., Basarmak, U., Cam E., & Salar, H.C.

thinking systematizes the problem-solving skills of individuals and enables them to expand their
thinking boundaries. For example, Yadav, Mayfield, Zhou, Hambrusch, and Korb (2014) argue that
computational thinking is an effective mental process used to formulate problems and express
solutions in computer science terms. When students who realize these mental processes learn the
concepts and principles of information technologies and improve themselves, they can be better
prepared for their daily life and careers with the support of technology (Giilbahar, Kert, &
Kalelioglu, 2019). In addition, students are expected to develop a positive attitude towards
research and inquiry. That is why, attitude is an important factor that activates behavior (Davis,
Bagozzi, & Warshaw, 1989). These skills that an individual has gained can help his/her cope with
problems by considering the conditions s/he is in. However, the individual is also likely to need
some research methods in problem solving and computational thinking. In this regard, the
development of a positive attitude towards inquiry may also have an impact on one's ability to
adapt to changing and transforming conditions. At this point, it is thought that the dynamic
structure of the information technologies course will work by integrating it with a pedagogical
infrastructure. Based on all these arguments, in this study, it is aimed to examine the effect of
secondary school students' information technologies course, which is carried out with a
constructivist approach, on their computer thinking and problem solving skills and their attitudes
towards research and inquiry.

Research Questions

Information technologies course taught with the constructivist approach method of
secondary school students;

1. Is there a statistically significant effect on problem solving skills, confidence, and self-

control and avoidance behaviors?

2. Is there a statistically significant effect on computational thinking skills, creativity,

algorithmic thinking skills, collaboration, critical thinking and problem solving skills?

3.Is there a statistically significant effect on attitude towards questioning, curiosity, value,
and avoidance?

Method
Study Design

In the research, the effect of the information technologies course, which was held with the
constructivist approach method for secondary school students, on their computational thinking
and problem solving skills and their attitudes towards research and inquiry was examined. In the
research, a poor experimental design based on the single group pretest posttest model, which is
one of the quantitative research methods, was used. Among the experimental designs, single-
group designs in which random assignment cannot be made on the sample and there is no control
group are called poor experimental designs because they cannot provide these features
(Biiytikoztiirk et al.,, 2013).

Participants

The study group in the research consists of 14 female and eight male students in a state
secondary school in the city center of Kirsehir in the 2018-2019 academic year, the second
semester. Studies that include an information technology course in the curriculum and the
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necessity of acquiring computer thinking skills at an early age (Grover, 2017; Park & Kwon, 2022;
Parmar, Lin, Dsouza et al., 2022; Rich, Bartholomev, Daniel et al., 2022) forms the basis in deciding
the participants. In addition, in the selection of the study group whose mainstay is computer
thinking skills, there are also studies that reveal the problem-solving skills associated with
computational thinking skills (Lai & Wong, 2022; Luo, Israel & Gane, 2022; Voon, Wong, Wong et
al,, 2022) and the attitude towards research inquiry (Hava & Koyunlu Unlii, 2021). Thus, these
related studies has been effective in deciding study group. As a result, the effect of the variables
that are related to each other in the literature on the secondary school students of the information
technologies course, which is taught with a constructivist approach, will be revealed.

Data Collection Process

In the data collection process, firstly, after the necessary permissions were obtained from
the Provincial Directorate of National Education, the administrators of the school where the
application would be carried out, the information technology course teacher and the students who
took the course were informed about the content of the research. The data collection process was
carried out with the students for seven weeks in the second semester of the 2018-2019 academic
year.

Data Collection Tools

In the data collection process of the research, the Problem Solving Inventory (Serin et al,
2010), which measures the problem-solving skills of primary school students, the Computational
Thinking Skill Levels Scale (Korkmaz et al,, 2015), which measures the computational thinking
skills of secondary school students, and the Research-Inquiry Oriented Attitude Scale (Ebren et
al, 2016), which measures attitudes towards the secondary school students' research-
questioning skills.

Problem Solving Inventory

The "Problem Solving Inventory", which consists of a total of 24 items, has a structure with
three dimensionsThe "Problem Solving Inventory", which consists of a total of 24 items, has a
structure with three dimensions. Each dimension was expressed as confidence in problem solving
skills with 12 items, self-control with 7 items, and avoidance with 5 items. As a result of
exploratory factor analysis (EFA), it explains 42.26% of the total variance. The Cronbach alpha
reliability value, which was developed by Serin et al. (2010) and calculated for the entire scale, is
0.80 and the test-retest reliability value is 0.85. The Cronbach alpha value was 0.86 according to
Ocaketal. (2021), 0.85 according to Yurtseven et al. (2021), 0.80 according to Demir (2022), 0.83
according to Or and Bal (2021). The related studies suggested that the scale has an up-to-date and
reliable structure.

Computational Thinking Skill Scale

The “Computational Thinking Skill Scale", which consists of 22 items in total, has a
structure consisting of five dimensions. Each dimension includes 4 items: creativity, algorithmic
thinking, collaboration and critical thinking, so it was expressed as 6-item problem solving.
Cronbach's alpha value was used for reliability in the scale, and this value was 0.81 (Korkmaz et
al,, 2015). The Cronbach alpha value was 0.76 according to Cevik et al. (2021), 0.85 according to
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Ozgiir (2020), 0.85 according to Kirmit, Donmez & Cataltas, (2018). The related studies suggested
that the scale has an up-to-date and reliable structure.

Research Inquiry Attitude Scale

Consisting of a total of 13 items, the "Research-Inquiry Oriented Attitude Scale" has a

three-dimensional structure. Each dimension was expressed as “curiosity” and “value” with 4

items and “avoidance” with 5 items. As a result of EFA, it explains 48.42% of the total variance.

Cronbach's alpha value was used for reliability in the scale, and this value was 0.76 (Ebren et al.,
2016). Ozcan (2021) found the Cronbach alpha reliability value to be 0.80, while Kozikoglu and
Camuscu (2019) found it to be 0.76.

Procedure

Weekly processes and activities carried out within the scope of the study are given in Table 1.

Table 1. Procedures carried out within the scope of the study

Week

Activity

1 st week

Within the scope of the research, pre-tests were applied to the students before starting the
research.

2 nd week

Within the scope of the I Think Logically Unit in the lesson plan, Information - Operators
and Operators were mentioned within the scope of Operation Priority.

On the basis of Constructivist Theory;

1. Have you ever seen people around you called operators? And “For example, what do you
think “Computer operator” means?” questions were asked and it was tried to be explained
by discussing this issue with the students.

2. A game was played with the help of a smart board in order to distinguish the operators
and they were asked to use the operators effectively.

3. By observing the students, they were helped with the subjects they were curious about
and the subjects they were stuck with.

3 rd week

Algorithm examples were made within the scope of an Algorithm Tale included in the lesson
plan.

On the basis of Constructivist Theory;

1. “This story was a slightly modified version of a story you've probably heard before. Did
you notice a different word in the story that you hadn't heard before?" and what did the
word “Algorithm” in the story evoke for you?” questions were asked and discussed.

2. “What is an Algorithm?” It was said that the answer to the question would be learned and
the Algorithm was explained.

3. A discussion environment was prepared about what the algorithm would do in daily life.
4. During the implementation process, students were observed and feedbacks were given.
5. Students were expected to make their own algorithms. Students were observed and their
deficiencies were corrected and feedback was given.

4 th week

Flowcharts were made within the scope of I Change the Flow Unit in the lesson plan.

On the basis of Constructivist Theory;

1. The teacher was asked what the Flowchart photo in his hand was.

2. They were told that they would create Flow Charts as a problem case.

3. “What connection do Algorithms and Flowcharts have?” the question was asked. A
discussion environment was prepared for the students.
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Table 1. Procedures carried out within the scope of the study (continuation-1)

5th week As a subject in the lesson plan, code blocks were introduced on the Blockly site within the
scope of Block-Based Programming.
On the basis of Constructivist Theory;
1. The students were asked about the applications described in the previous lessons in order
to check their foreknowledge and to reflect on it. They were asked which code blocks were
used. Considering the answers given, what was done and which code blocks were useful was
discussed.
2. They were asked what caught their attention in the code blocks on the Blockly site.
Feedback was given according to the answers received.
3. During the application, the students were observed and feedbacks were given to the
students. And students' inquiry and research was supported.
4. Students were supported to present their practices in a more original way.

6 th week  Within the scope of the Programming Child Game unit in the lesson plan, the students were
made to play with the SCRATCH program.
On the basis of Constructivist Theory;
1. Students' knowledge is reviewed by asking what we have covered in previous lessons. In
the applications made, the described code blocks are mentioned again.
2. The students were given information about the game to be played.
3. The students were asked to do the stages of the game on the smart board step by step on
their computers.
4. Students were observed while they were doing their applications and feedback was given
to the students. And students' inquiry and research was supported.
5. Students who could not do it were helped.

7 thweek  Post-tests were applied to conclude the study and compare the data.

Data Analysis

In the analysis of the data performed with the SPSS program, the researchers aimed to
discover if there is a significant difference in the pretest and posttest measurements of the group
was examined with the related samples t-test, or not. To determine the characteristics of the study
group, percentage (%) and frequency (f) values indicating descriptive statistics, mean score,
standard deviation, maximum and minimum, and kurtosis and skewness values (<-1,5;>+1,5)
were used to determine descriptive statistics (Tabachnick & Fidell, 2013). In the last stage,

Pearson correlation coefficient was used to determine the effects between variables.

Constructivist Approach Followed in the Scope of the Activity: 5E Model

In the study, the process was carried out on the basis of the 5E teaching method on the
basis of the constructivist approach. In this context, lesson plans were created about how the
lesson was taught every week in the study, and the steps of introduction, discovery, explanation,
deepening and evaluation were used in the implementation of the lesson plans (Appendix 1).

Ethical Permissions of the Study

In this study, all the rules specified to be followed within the scope of "Higher Education
Institutions Scientific Research and Publication Ethics Directive" were complied with. None of the
actions specified under the heading "Actions Contrary to Scientific Research and Publication
Ethics", which is the second part of the directive, have been taken. In line with these rules, Kirsehir
Ahi Evran University, Social and Humanities Scientific Research and Publications Ethics
Committee approved this study to be carried out.
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Findings

Within the scope of the research, the mean, standard deviation, maximum and minimum,

kurtosis and skewness values for the variables of "Problem Solving Skills", "Computational

Thinking Skills" and "Attitude towards Research and Inquiry" and their sub-dimensions are

shown in Table 2.

Table 2. Descriptive statistics of the variables of the study

N

Minimum Maximum

Mean

Standard
deviation

Kurtosis

Error

Skewness

Error

Confidence in
problem
solving skills
posttest

22

34,00

50,00

42,86

3,92

-,378

491

,820

,953

Self-control
posttest

22

10,00

30,00

19,41

4,64

-,101

491

,646

,953

Avoidance
posttest

22

6,00

18,00

11,64

3,17

,219

491

-,386

,953

Avoidance
pretest

22

6,00

25,00

16,23

5,58

,120

491

-958

,953

Self-control
pretest

22

11,00

31,00

22,05

6,11

-,149

491

-1,245

,953

Confidence in
problem
solving skills
pretest

22

31,00

60,00

45,50

6,49

,286

491

,795

,953

Problem
solving skill
scale total
score posttest

22

62,00

86,00

73,91

6,55

-,058

491

-,343

,953

Problem
solving skill
scale total
score pretest

22

59,00

111,00

83,77

15,12

,130

491

-902

,953

Creativity
posttest

22

13,00

19,00

16,87

1,75

-,704

491

-,303

,953

Computation
al thinking
skills scale
total score
posttest

22

62,00

90,00

75,36

7,99

,070

491

-,733

,953

Algorithmic
thinking
posttest

22

8,00

19,00

14,09

3,49

-453

491

-1,075

,953

Collaboration
posttest

22

8,00

19,00

14,95

2,80

-977

491

,925

,953

Critical
thinking
Posttest

22

8,00

19,00

13,82

2,86

-,028

491

-,602

,953

Problem
solving
posttest

22

11,00

23,00

16,50

3,47

,045

491

-1,091

,953
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Computation
al thinking
skills scale
total score
pretest

22

66,00

102,00

80,55

9,89

,635

491

-,394 ,953

Creativity
pretest

22

13,00

20,00

17,22

2,07

-,370

4491

-,615 ,953

Algorithmic
thinking
pretest

22

9,00

19,00

14,09

2,76

,046

491

-511 ,953

Cooperation
pretest

22

9,00

20,00

15,82

2,56

-737

491

1,077 ,953

Critical
thinking
pretest

22

7,00

20,00

14,59

3,54

-,654

4491

,059 ,953

Problem
solving
pretest

22

11,00

26,00

18,68

4,09

-,036

491

-,732 ,953

Attitude
towards
research
inquiry total
score pretest

22

25,00

50,00

37,64

6,32

-077

491

-,408 ,953

Curiosity
pretest

9,00

19,00

14,36

3,33

-010

491

-1,276 ,953

Value pretest

22

8,00

14,00

10,86

1,67

-,236

491

-,508 ,953

Avoidance
(attitude)
pretest

22

7,00

19,00

12,27

3,56

,366

491

-1,042 ,953

Attitude
towards
research
inquiry total

score posttest

22

38,00

65,00

51,14

8,16

-,069

491

-,860 ,953

Curiosity
posttest

22

13,00

20,00

16,91

2,16

-,372

491

-,830 ,953

Value
posttest

22

11,00

20,00

15,86

2,95

-,282

491

-,882 ,953

Avoidance
(attitude)
posttest

22

9,00

25,00

17,82

5,22

-,140

491

-1,235 ,953

Findings of the Experimental Process

The results for the question are given in Table 3 about one of the sub-problems of the
research is “Does the information technologies course based on the constructivist approach
method have a statistically significant effect on the problem solving skill confidence sub-
dimension of secondary school students?”

Table 3. T-test results regarding the sub-dimension of confidence in problem solving skills

X N S SD t p
Pretest 42.86 22 3.92 8.27 -1.496 0.15
Posttest 45.50 22 6.49

*<0.05; **<0.01
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According to Table 3, there is no significant difference in the pretest and posttest scores of
middle school students' confidence in problem solving sub-dimension (t(8.27)=-1.496, p>0.05).
While the average scores of the students in the pretest were X=42.86, it was observed that the
posttest average scores were X=45.50. When these results are examined, it can be said that
although it is seen that the information technologies course based on the constructivist approach
method leads to an increase in the sub-dimension of confidence in problem solving skills, this
increase is not significant.

Table 4 provides the results for one of the sub-problems of the research is “Does the
information technologies course based on the constructivist approach method have a statictically
significant effect on the self-control sub-dimension of secondary school students?”

Table 4. Related samples t-test results for the Self-Control sub-dimension

X N S SD t p
Pretest 19.41 22 4.63 7.42 -1.666 0.111
Posttest 22.04 22 6.11

*<0.05; **<0.01

In Table 4, it was seen that the pretest and posttest scores of secondary school students
for the sub-dimension of self-control did not differ significantly (t (7.42) =-1.666, p>0.05). While
the pretest scores of the students were X=19.41 before the application, it was seen that the
posttest scores were X=22.04 after the application. Accordingly, it can be said that the information
technologies course based on the constructivist approach method did not significantly affect the
self-control skills of the students.

One of the sub-problems of the research is “Is there a positive and significant effect in the
avoidance sub-dimension of secondary school students of the information technologies course
based on the constructivist approach method?”, and the results for the question are shown in
Table 5.

Table 5. Related samples t-test results for the avoidance sub-dimension

X N S SD t p
Pretest 11.64 22 3.17 6.92 -3.112 0.005**
Posttest 16.23 22 5.58

*<0.05; **<0.01

In Table 5, it is observed that the pretest and posttest scores of secondary school students
for the avoidance subscale differ significantly (t (6.92) =-3.112, p<0.01). While the pretest scores
of the students were X=11.64 before the application, the posttest scores were found to be X=16.23
after the application. When these results are examined, it is revealed that there is a significant
decrease (reverse item) in the avoidance behaviors of the information technologies course based
on the constructivist approach method.

One of the sub-problems of the research is “Is there a positive and significant effect on the
total score of problem solving skills of secondary school students in the information technologies
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course based on the constructivist approach method?”, and the results for the question are shown
in Table 6.

Table 6. Related samples t-test results regarding the total score obtained from the problem solving skill scale

X N S SD t p
Pretest 73.91 22 6.54 17.25 -2.681 0.014*
Posttest 83.77 22 15.12

*<0.05; **<0.01

In Table 6, it is seen that the pretest and posttest scores of the students' total scores after
the problem solving skill scale differ significantly (t (17.25) =-2.681, p<0.05). While the pretest
scores of the students were X=73.91 before the application, it was seen that the posttest scores
were X=83.77 after the application. Accordingly, it can be said that the information technologies
course based on the constructivist approach method forms a significant increase in the total score
of problem solving skills in students.

Table 7 displays the results on one of the sub-problems of the research is “Does the
information technologies course based on the constructivist approach method have a statistically
significant effect on the creativity sub-dimension of secondary school students?”

Table 7. Related samples t-test results related to creativity sub-dimension

X N S SD t p
Pretest 16.86 22 1.75 2.44 -0.699 0.492
Posttest 17.23 22 2.07

*<0.05; **<0.01

In Table 7, it is seen that the pretest and posttest scores of the students for the creativity
sub-dimension do not differ significantly (t (2.44) =-0.699, p>0.05). While the pretest scores of
the secondary school students were X=16.86 before the application, the posttest scores were
found to be X=17.23 after the application. According to this result, it can be said that the
information technologies course based on the constructivist approach method did not have a
significant effect on the creativity sub-dimension of the students.

One of the sub-problems of the research is “Does the information technologies course
based on the constructivist approach method have a statistically significant effect on the
algorithmic thinking sub-dimension of secondary school students?”, and the results for the
question are shown in Table 8.

Table 8. Related samples t-test results related to algorithmic thinking sub-dimension

X N S SD t p
Pretest 14.09 22 3.49 4.32 0.000 1.000
Posttest 14.09 22 2.76

*<0.05; **<0.01
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In Table 8, it is seen that the pretest and posttest scores of the students for the algorithmic
thinking sub-dimension did not differ significantly (t (4.32) =0.000, p>0.05). While the pretest
scores of the students were X=14.09 before the application, the posttest scores were found to be
X=14.09 after the application. According to this result, it can be said that the information
technologies course based on the constructivist approach method did not have a significant effect
on the algorithmic thinking sub-dimension of the students.

One of the sub-problems of the research is "Is there a positive and significant effect in the
cooperation sub-dimension of secondary school students of the information technologies course
based on the constructivist approach method?", and the results for the question are shown in
Table 9.

Table 9. Related samples t-test results related to cooperation sub-dimension

X N S SD t p
Pretest 14.95 22 2.80 3.23 -1.256 0.223
Posttest 15.82 22 2.56

*<0.05; **<0.01

When Table 9 is examined, it is seen that the pretest and posttest scores of the students
for the cooperation sub-dimension do not differ significantly (t (3.23) =-1.256, p>0.05). While the
pretest scores of the students were X=14.95 before the application, the posttest scores were
X=15.82 after the application. This result shows that the information technologies course based
on the constructivist approach method did not have a significant effect on the cooperation sub-
dimension of the students.

One of the sub-problems of the research is “Is there a significant effect in the sub-
dimension of critical thinking of secondary school students of the information technologies course
based on the constructivist approach method?”, and the results for the question are shown in
Table 10.

Table 10. Related samples t-test results for the critical thinking sub-dimension

X N S SD t p
Pretest 13.82 22 2.85 451 -0.803 0.431
Posttest 14.59 22 3.54

*<0.05; **<0.01

When Table 10 is examined, it is seen that the pretest and posttest scores of the students
for the critical thinking sub-dimension do not differ significantly (t (4.51) =-0.803, p>0.05). While
the pretest scores of the secondary school students were X=13.82 before the application, it was
seen that the posttest scores were X=14.59 after the application. Accordingly, it can be said that
the information technologies course based on the constructivist approach method did not have a
significant effect on the students' critical thinking sub-dimension.

One of the sub-problems of the research is “Does the information technologies course
based on the constructivist approach method have a statistically significant effect on the problem
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solving sub-dimension of secondary school students?”, and the results for the question are shown
in Table 11.

Table 11. Related samples t-test results related to problem solving sub-dimension

X N S SD t p
Pretest 13.82 22 2.85 4.51 -0.803 0.431
Posttest 14.59 22 3.54

*<0.05; **<0.01

When Table 11 is examined, it is seen that there is no significant difference between the
pretest and posttest scores of the students for the problem solving subscale (t (5.21) =-1.962,
p>0.05). It was observed that the pretest scores of the secondary school students were X=16.50
before the application, while the posttest scores were X=18.68 after the application. According to
this result, it can be said that the information technologies course based on the constructivist
approach method did not have a significant effect on the problem solving sub-dimension of the
students.

One of the sub-problems of the research is “Does the information technologies course
based on the constructivist approach method have a statistically significant effect on the
computational thinking total score of secondary school students?”, and the results for the question
are shown in Table 12.

Table 12. Related samples t-test results regarding the total score obtained from the computational thinking
skill scale

X N S SD t p
Pretest 75.36 22 7.99 11.71 -2.076 0.050
Posttest 80.54 22 9.88

*<0.05; **<0.01

When Table 12 is examined, it was seen that the pretest and posttest scores of the students
for the total score obtained from the computational thinking skill scale did not differ significantly
(t (11.71) =-2.076, p>0.05). While the pretest scores of the students were X= 75.36 before the
application, the posttest scores were X= 80.54 after the application. Accordingly, it can be said that
the information technologies course based on the constructivist approach method did not have a
significant effect on the total score of the students' computational thinking skills.

“wu

One of the sub-problems of the research is ““Does the information technologies course
based on the constructivist approach method have a statsstscally significant effect on the curiosity
sub-dimension of secondary school students?”, and the results for the question are shown in Table
13.

Table 13. Related samples t-test results for the sense of curiosity sub-dimension

X N S SD t p
Pretest 14.36 22 3.33 4.31 -2.772 0.011*
Posttest 16.91 22 2.16

*<0.05; **<0.01
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When Table 13 is examined, it was seen that the pretest-posttest scores of the students for
the sub-dimension of curiosity did not differ significantly (t (4.31) =-2.772, p<0.05). While the
pretest scores of the students were X=14.36 before the application, it was seen that the posttest
scores were X=16.91 after the application. Accordingly, it can be said that the information
technologies course based on the constructivist approach method has a positive and significant
effect on the students' sense of curiosity sub-dimension.

One of the sub-problems of the research is “Does the information technologies course
based on the constructivist approach method have a statistically significant effect on the value
sub-dimension of secondary school students?” and the results for the question are shown in Table
14.

Table 14. Related samples t-test results for the value sub-dimension

X N S SD t p
Pretest 10.86 22 1.67 3.28 -7.149 0.000**
Posttest 15.86 22 2.95

*<0.05; **<0.01

When Table 14 is examined, it is seen that the pretest and posttest scores of the students
belonging to the sense of worth sub-dimension differ significantly in the positive direction (t
(3.28) =-7.149, p<0.05). While the pretest scores of the students were X=10.86 before the
application, the posttest scores were X=15.86 after the application. Accordingly, it can be said that
the information technologies course based on the constructivist approach method has a positive
and significant effect on the students' sense of value sub-dimension.

One of the sub-problems of the research is “Does the information technologies course
based on the constructivist approach method have a statistically significant effect on the
avoidance attitude sub-dimension of secondary school students?", and the results for the question
are shown in Table 15.

Table 15. Related samples t-test results related to the avoidance attitude sub-dimension

X N S SD t p
Pretest 12.27 22 3.56 5.10 -5.094 0.000**
Posttest 17.82 22 5.22

*<0.05; **<0.01

When Table 15 is examined, it is seen that the pretest and posttest scores of the students
regarding the avoidance attitude sub-dimension differ significantly (t (5.10) =-5.094, p<0.05).
While the pretest scores of the students were X=12.27 before the application, the posttest scores
were found to be X=17.82 after the application. According to this situation, it can be said that the
information technologies course based on the constructivist approach method has a positive and
significant effect on the avoidance attitude sub-dimension of the students.

Table 16 shows the results on one of the sub-problems of the research is “Does the
information technologies course based on the constructivist approach method have a statistically
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significant effect on the total score of middle school students' attitudes towards research and
inquiry?"

Table 16. Related samples t-test results regarding the total score obtained from the research questioning
attitude scale

X N S SD t p
Pretest 37.64 22 6.32 8.49 -7.459 0.000**
Posttest 51.14 22 8.16

*<0.05; **<0.01

When Table 16 is examined, it is seen that the pretest and posttest scores of the students
regarding the total score obtained with the attitude scale towards research inquiry differed
significantly (t (8.49) =-7.459, p<0.05). While the pretest scores of the students were X=37.64
before the application, it was seen that the posttest scores were X=51.14 after the application.
Accordingly, it can be said that the information technologies course based on the constructivist
approach method creates a significant effect on the total score of the students' attitude scale
towards research and inquiry.

Conclusion and Discussion

According to the results, it was determined that secondary school students' avoidance sub-
dimension in the problem solving inventory and the total score obtained from the problem solving
inventory differed significantly from their posttest scores. It is seen that there are similar and
different results with the related literature. Problem solving skill is defined as the ability to find a
solution based on a process (Santrock, 2011). Instead of solving the problem as a result of a
problem, concepts such as marginalizing the problem, keeping it away from the real problem or
being irrelevant are called "avoidance" (Serin et al., 2010). According to studies supporting the
results of the research, Yoyen et al. (2017) also found that there is a positive effect between
"approach-avoidance", which is the sub-dimension of problem solving skills. In another study
conducted with the students of the faculty of education, it was observed that although there was
no significant difference in the problem solving confidence scale values in the classes in different
branches, there was a significant difference in the avoidance values (Otacioglu, 2007). In the study
conducted with secondary school 7th grade students, it was stated that there is a positive and weak
effect between problem solving and problem-solving skills sub-factor avoidance (Durgun &
Onder, 2019). Saracaloglu et al. (2001) stated that there was a significant differentiation according
to the departments in the avoidance approach sub-dimension in terms of problem solving skill
inventory. In the study conducted by Ozdemir (2019), it was determined that there were
significant effects between adolescents' aggression levels, problem-solving skills and approach-

avoidance sub-dimensions.

In the current study, it was seen that the significant difference between the total score
obtained by the secondary school students from the research-inquiry-oriented attitude scale and
the sub-dimensions of curiosity, value and avoidance was also related to the posttest score. When
the studies supporting this study are examined, Saracoglu and Kahyaoglu (2018) stated that there
is a positive significant effect between the perceptions of scientific inquiry skills of secondary
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school students and their curiosity, motivation and attitudes towards the Science course. In
another study, it was determined that there was a moderate, positive and significant effect
between middle school students' attitudes towards research and inquiry and their flipped
learning levels (Kozikoglu & Camuscu, 2019). Ozan and Karamustafaoglu, (2020) in their study on
teaching middle school students research and questioning skills, stated that the average of valuing
and avoidance skills of the experimental group increased for both skills and there was a positive
difference in favor of the experimental group.

In the study, it was seen that there was no significant difference in the sub-dimensions of
computational thinking skills of secondary school students, creativity, algorithmic thinking,
collaboration, critical thinking and problem solving. In this case, it can be said that the sub-
dimensions will affect each other positively in the process. When the studies showing that creative
skills can develop in the process are examined, Karakus (2001) states that how creativity can be
developed rather than its importance in the education process is discussed, and that creative
thinking and problem solving are learnable skills. At the same time, teachers' creativity is
important for the development of students' creativity (Trnova, 2014). Kobsiripat (2015)
concluded in his study that coding activities would improve students' creativity. Basarmak (2019)
stated that as a result of the study in which he examined the effect of digital teaching material
development process on creative thinking skills, pre-service teachers had positive opinions about
the lesson, had fun and had a productive time with group work. In a study conducted by Kirmit et
al. (2018) on the computational thinking skills of gifted secondary school students, it was found
that gender had a positive effect in favor of male students in terms of algorithmic, critical and
creative thinking skills. Yiinkiil et al. (2017) examined the effect of students on computational
thinking skills and stated that Block-based Scratch applications can have a positive effect on
algorithm and creative thinking skills and problem solving. Finally, Sulistiyo and Wijaya also state
that high school students have the potential to develop their skills in understanding concepts and
modeling problems, which are part of their computational thinking skills. When all these results
are examined, it is thought that the technological environment provided to the students, the
materials and the many applications to be carried out may have a significant effect on the increase
in the computational thinking skills of the students. Computational thinking improves students'
problem-solving skills and increases their productivity in the process (ISTE, 2015). It aims to
reveal skills such as creativity and critical thinking, etc. in increasing problem solving skills with
the use of computational thinking and technology (Oluk et al, 2018). Coding practices carried out
in the process can provide logical-analytical and algorithmic thinking, approaches to problem
solving (Pala & Mihci-Tiirker, 2019). Carrying out coding trainings in student life at young ages
will create effective gains for the development of students (Akdogan, 2020).

Recommendations and Limitations

This study is limited to the method and participants on which it is based. In future studies,
it may be possible to in-depth interpretation of the results obtained by referring to the opinions
of the students. In addition, a study can be conducted to reveal the direct and indirect effects of
the variables of problem solving skills, computational thinking and attitude towards inquiry and
inquiry within the framework of an integrated model. Besides, by measuring the effect of the
underlying method with a permanence test or supporting it with a qualitative study, strengths
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and weaknesses can be revealed regarding the significant differences obtained. Thus, in the
experimental process carried out within the scope of the study, the result obtained in the variable
of computational thinking and its sub-dimensions can be explained in a more comprehensive way
scientifically. Finally, in future studies, the experimental process can be planned longer, the
current study, which is based on the 5E constructivist approach, can be expanded with individual
and group work practices enriched with psycho-motor and affective domain gains.
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APPENDIX 1
EXAMPLE: ACTIVITY 1
LESSON PLAN
I. PREPARATION

Course Name: Information Technologies and Software Course
Class: 5th grade

Unit Name: I Think Logically

Subject Title: Information - Operators and Process Priority

Duration: 40’

Teaching Methods and Techniques: Lecture, Research-Inquiry, Thinking, Evaluation
Source Tools and Equipment: PC, Smart Board

Acquisition:

1. Gives examples of operators that can be used in problem solving.

2. Gives examples of expressions and equations in problem solving.

3. Gives an example of operation priority in problem solving.
I1. APPLICATION OF THE ACTIVITY

Engagement

At this step, the students were asked, “Have you ever seen people around you called operators?’
and what do you think “for example, computer operator” means?” By asking questions, their
attention is drawn and they are asked to think and discuss about this issue. By evaluating the
results obtained, students' previous knowledge is evaluated and students are helped to enter a
new concept by using short activities that will arouse their curiosity and provide previous
knowledge. Afterwards, students are motivated by expressing that "some of the operations
performed by a computer operator can be done by themselves", and by making the activity link
between past and present learning experiences, previous concepts are revealed and students'
ideas about the current activity and learning outcomes are organized.

Exploration

In this step, the students asked the question “Have you ever heard of the concept of operator in
mathematical operations?” By asking the question, it is ensured that the existing concepts (i.e.,
misconceptions), processes and skills that they have with their exploratory experience are
defined. In this activity, students are provided with a common activity base on which conceptual
change is facilitated. A laboratory activity is performed to help students use prior knowledge to
generate new ideas, explore questions and possibilities, and design and conduct preliminary
research.

Explanation

In this step, after listening to the students' predictions, the concept of operator is explained and
the types of operators are explained, enabling students to focus their attention on their
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participation and discovery experiences, and revealing their conceptual understanding, process
skills and behaviors. Ask students to demonstrate their understanding of the concept.

Elaboration

In this step, students are asked to give examples using operators and their conceptual
understanding and skills are challenged and expanded. In addition, students are expected to apply
their understanding of the concept by making additional concepts.

Evaluation
At this step, students are asked questions about which of the Operators are useful, and the
students' ideas about where and how to use the operators are evaluated, and explanations are

made about the points that are not understood, and the students are encouraged to evaluate their
understanding and abilities.
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Ortaokul Ogrencilerinin Yapilandirmaci Yaklasim Yéntemi
ile Bilgisayarca Diisiinme, Problem C6zme Becerileri ve
Arastirma-Sorgulamaya Yénelik Tutumlarinin incelenmesi

Giris

Bilim ve teknolojide giin gectikce ortaya ¢ikan gelismeler, birey ve toplumlarin 6grenme
ve O0gretmeye iliskin aliskanliklarina dogrudan etki etmistir. Bu siirecte, bireyin bilgiyi lireten,
gelistiren ve islevsel anlamda kullanan, girisimci ve kararh olan, topluma ve kiiltiire katkilar
saglayan ozelliklere sahip olmasi beklenmektedir (MEB, 2018). Ihtiyaclar1 ve beklentileri her
gecen giin artan ve kendini yeniden sekillendirmeye calisan bireylerdeki merak duygusu onlari
arastirma ve kesfetmeye yonlendirmistir (Damar, Durmaz ve Onder, 2017). Bu ¢agin bireylerinin
mevcut bilgiyi hemen almak yerine yeni bilgileri {iretmesi ve yeni durumlara ve sorunlara
uygulamasi beklenmektedir (Wagner, 2008). Boylece bireyler sorunlar ile bas etmek icin ¢aba
icerisine girerek problem ¢dzme siirecini baglatmis olurlar (Ozyiirek ve Begde, 2016). Problem
¢O6zme giiniimiiz 6grencileri i¢in gerekli olan temel bir beceridir (Kozikoglu, 2019). Bir bireyin ne
istedigini bilmesi ve bunu etkili bir sekilde ortaya ¢ikarmasi problem ¢6zme becerisine baghdir
(Zembat, Tungeli ve Aksin Yavuz, 2017). Bireyin karsilastig1 herhangi bir problemin ¢éziimiinde
bireysel beceriler biiyiik rol oynar (Ozyiirek ve Begde, 2016; Tiimkaya ve iflazoglu, 2000; Yilmaz
ve Dost, 2016). Problem durumlarini anlamak ve ¢6zmek bireyin bilissel isleme girme becerisi
olarak tanimlanir (Shute, Wang, Greiff, Zhao ve Moore, 2016). Problem ¢6zme, bilissel oldugu gibi
ayni zamanda duyussal ve psikomotor becerileri de gerektiren karmasik bir siirectir (Oral, Paksoy
ve Liman, 2018; Tiiystliz, 2013). Problem ¢6zme, ¢ocugun nasil 6grenmesi gerektigi konusunda
yardimar olur (Ulkiier, 1988). Cocuklarin karsilastiklar1 problemleri ¢ézmeleri icin problem
c6zme becerilerini kazanmalar gerekir (Ekici ve Balim, 2013). Ozellikle kiigiik yaslarda problem
¢6zme becerisine sahip olan bireyler yasadiklari cevreye daha kolay uyum saglar (Senemogluy,
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2012; Zembat ve digerleri, 2017). Cunki karsilasilan problemlerin ¢6ziimiinde oOnceki
deneyimlerin katkis1 bulunmaktadir (Durgun ve Onder, 2019).

Icinde bulundugumuz cag iist diizey bilissel bilgi ve beceriler ile cagin gerektirdigi
yetkinlikler ile donatilmis bireylerin yetistirilmesini éngormektedir. Bu 6ngori kapsaminda
bireylerin adaptasyon yeteneklerinin olduk¢a 6nemli oldugu diisiiniilmektedir. Bireyin kosullar
ne olursa olsun, ilgili kosullarin dinamiklerini gézlemleyerek; ilgili duruma ¢ok hizl bir sekilde
adapte olacak bilgi, beceri ve yeterliklere sahip olmasi 6nemlidir. Bu durumda, bilgisayarca
diisinme ve problem ¢ozme becerileri akla gelmektedir. Bilgisayarca diisiinme becerisi,
yaraticilik, algoritmik diislinme, elestirel diistinme, problem c¢ézme ve isbirlik¢i calisma
becerilerinin bir biitiinii olarak ifade edilmektedir (ISTE, 2015). Bilgisayarca diistinme, bireylerin
problem ¢6zme becerilerini sistematik hale getirir ve diisiinme sinirlarini genisletmelerini saglar.
Ornegin Yadav, Mayfield, Zhou, Hambrusch, and Korb (2014), bilgisayarca diisiinmenin,
problemleri formiile etmek ve ¢oziimleri bilgisayar bilimleri terimleriyle ifade etmek igin
kullanilan ve etkili bir sekilde gerceklestirilebilen zihinsel bir stire¢ oldugunu savunmaktadir. Bu
zihinsel siirecleri gerceklestiren 6grenciler, bilisim teknolojileri kavramlarini ve ilkelerini 6grenip
kendilerini gelistirdiklerinde, teknoloji destegi ile giinliik hayata ve kariyerlerine daha iyi
hazirlanabilirler (Giilbahar, Kert, & Kalelioglu, 2019). Bunun yanisira arastirma sorgulamaya
yonelik olarak da 6grencilerin olumlu bir tutum gleistirmesi beklenmektedir. Clinkii tutum,
davranisi harekete geciren 6nemli bir faktérdiir (Davis, Bagozzi ve Warshaw, 1989). Bireyin
kazanmis oldugu bu beceriler, icinde bulundugu kosullar1 gézeterek, problemler ile bas etmesine
yardimci olabilir. Bununla birlikte, bireyin problem ¢6zme ve bilgisayarca diisiinmede bazi
arastirma yontemlerine ihtiya¢ duymasi da muhtemeldir. Bu hususta, arastirma-sorgulamaya
yonelik olumlu tutumun gelistirilmesi de kisinin degisen ve doniisen sartlara uyum becerisi
tizerinde etkili olabilir. Bu noktada bilisim teknolojileri dersinin sahip oldugu dinamik yapisinin
pedagojik bir alt yapi ile biitiinlestirilerek ise kosacagi diisiiniilmektedir. Tim bu argiimanlardan
hareketle, bu c¢alismada ortaokul 6grencilerinin yapilandirmaci yaklasim ile gerceklestirilen
bilisim teknolojileri dersinin, bilgisayarca diisiinme ve problem ¢6zme becerileri ile arastirma
sorgulamaya iliskin tutumlari iizerindeki etkisinin incelenmesi amag¢lanmaktadir.

Yontem

Arastirma icerisinde, ortaokul 6grencilerine yonelik yapilandirmaci yaklasim yontemiyle
gerceklestirilen bilisim teknolojileri dersinin bilgisayarca diisiinme ve problem ¢6zme becerileri
ile arastirma sorgulamaya iliskin tutumlarn iizerindeki etkisi incelenmistir. Arastirmada, nicel
arastirma yontemlerinden olan tek grup ontest sontest modeline dayanan zayif deneysel desen
kullanilmistir. Deneysel desenlerin icerisinde 6rneklem tizerinde seckisiz atamanin yapilamadig:
ve kontrol grubunun olmadig tek gruplu desenler, bu 6zellikleri saglayamamalar1 nedeniyle zayif
deneysel desen olarak adlandirilmaktadir (Buytikoztiirk ve digerleri, 2013).

Arastirmada ¢alisma grubunu, 2018-2019 egitim-6gretim yili, ikinci yariyilinda Kirsehir il
merkezinde bir devlet ortaokulunda bulunan 14 kiz 8 erkek 6grenciden olusmaktadir. Calisma
grubunun se¢ilmesinde 6gretim programlarinda bilisim teknolojileri dersi olan ve bilgisayar
diisiinme becerisinin kiiciik yaslarda kazandirilmasi gerekliligini ortaya koyan ¢alismalar (Grover,
2017; Park ve Kwon, 2022; Parmar, Lin, Dsouza ve digerleri, 2022; Rich, Bartholomev, Daniel ve
digerleri, 2022) dayanak olusturmaktadir.
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Veri toplama siirecinde oncelikle il Milli Egitim Miidiirliigiinden gerekli izinler alindiktan

sonra arastirmanin icerigine iliskin uygulamanin gerceklestirilecegi okulun idarecilerine, bilisim

teknolojileri ders 6gretmenine ve dersi alan 68rencilere bilgilendirmeler yapilmistir. Veri toplama

streci, Ogrenciler ile 2018-2019 egitim-6gretim yili ikinci doneminde 7 hafta boyunca

gerceklestirilen etkinlikler ile gerceklestirilmistir. Calisma kapsaminda gergeklestirilen haftalik

sliregler ve etkinlikler Tablo 1’de belirtilmistir.

Tablo 1. Calisma kapsaminda yapilan islemler

Hafta Etkinlik

1.hafta  Arastirma kapsaminda 6grencilere arastirmaya baslamadan éntestler uygulandi.

2.hafta  Ders planinda bulunan Mantikli Diisiinilyorum Unitesi kapsaminda Bilgi - Operatérler Ve
Islem Onceligi kapsaminda Operatdrlerden bahsedildi.
Yapilandirmaci Kuram esasinda 6grencilere;
1. Daha énce “Cevrenizde kendisine operatér denen Kisiler hi¢ gérdiiniiz mii?” ve “Ornegin
“Bilgisayar operatorii” sizce ne demektir?” sorulari soruldu ve 6grencilerle bu konu hakkinda
tartisarak agiklanmaya calisildi.
2. Ogrencilere operatorleri ayirt etmeleri icin akilli tahta yardimiyla oyun oynatildi ve
operatorleri etkin bir sekilde kullanmalar1 istendi.
3. Ogrenciler gézlemlenerek 6grencilere merak ettikleri konularda ve takildiklar: konularda
yardim edildi.

3.hafta  Ders planinda bulunan Bir Algoritma Masali kapsaminda Algoritma 6rnekleri yapildi.
Yapilandirmaci Kuram esasinda 6grencilere;
1.“Bu hikdye muhtemelen daha o6nce duydugunuz bir hikdyenin biraz degistirilmis bir
versiyonuydu. Hikdyede daha 6nce duymadiginiz farkl bir kelime dikkatinizi ¢ekti mi?” ve
Hikayede gecen “Algoritma” kelimesi sizde neyi ¢agristirdi?” sorulari soruldu ve tlizerinde
tartisildi.
2.“Algoritma Nedir?” sorusunun cevabinin 6grenilecegi sdylendi ve Algoritma agiklandu.
3. Algoritmanin giinliik yasamda ne ise yarayacag hakkinda tartisma ortami hazirlandi.
4. Uygulama siirecinde 6grenciler gozlemlenerek geri doniitler verildi.
5. Ogrencilerin kendi algoritmalarini yapmasi beklendi. Ogrenciler gozlemlenerek eksiklikleri
giderildi ve geri doniitler verildi.

4.hafta  Ders planinda bulunan Akisi Degistiriyorum Unitesi kapsaminda Akis Semalar1 yapildi.
Yapilandirmaci Kuram esasinda 6grencilere;
1. Ogretmen elinde bulunan Akis Semasi fotografinin ne oldugunu soruldu.
2. Problem durumu olarak Akis Semalar1 olusturacaklari sdylendi.
3. “Algoritma ve Akis Semalarinin ne gibi bir baglantis1 olur?” sorusu soruldu. Ogrencilere
tartisma ortami hazirland.

5.hafta  Ders planinda bulunan Konu olarak Blok Tabanli Programlama kapsaminda Blockly sitesinde

kod bloklari tanitildi.

Yapilandirmaci Kuram esasinda 6grencilere;

1. Onbilgilerini yoklamak ve iizerinde diisiinmeleri i¢cin 6grencilere énceki derslerde anlatilan
uygulamalar soruldu hangi kod bloklarinin kullanildig1 soruldu verilen cevaplar dikkate
alinarak neler yapildig1 hangi kod bloklarinin ne ise yaradigi tizerinde tartisildi.

2. Blockly sitesinde kod bloklarinda dikkatlerini ¢eken nelerin oldugu soruldu. Alinan
cevaplara gore geri doniitler verildi.

3. Uygulama esnasinda o6grenciler gozlemlenerek ogrencilere geri doniitler verildi. Ve
6grencilerin sorgulama ve arastirmalar1 desteklendi.

4. Ogrencilerin uygulamalarini daha 6zgiin bir sekilde ortaya koymalar1 desteklendi.
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Tablo 1. Calisma kapsaminda yapilan islemler (devami-1)

6.hafta  Ders planinda bulunan Programlama Cocuk Oyunu iinitesi kapsaminda SCRATCH programu ile
Ogrencilere oyun yaptirildi.
Yapilandirmaci Kuram esasinda 6grencilere;
1. Onceki derslerde neler isledigimiz sorularak 6grencilerin bilgileri gézden gecirilir. Yapilan
uygulamalarsa anlatilan kod bloklarina tekrardan deginilir.
2. Ogrencilere yapilacak oyun hakkinda bilgiler verildi.
3. Ogrencilerin akilll tahtada yapilan oyunun asamalarini bilgisayarlarinda asama asama
yapmalari istendi.
4. Ogrenciler uygulamalarim yaparken gézlemlenerek égrencilere geri déniitler verildi. Ve
ogrencilerin sorgulama ve arastirmalar1 desteklendi.
5. Yapamayan 6g8rencilere yardim edildi.

7.hafta  Arastirmayi sonlandirmak ve verileri karsilastirmak i¢in son testler uygulandi.

Arastirmanin veri toplama siirecinde ilkogretim diizeyindeki 6grencilerin problem ¢6zme
becerilerinin 6l¢tldigli Problem Cézme Envanteri (Serin, Serin ve Saygili, 2010), ortaokul
ogrencilerinin bilgisayarca diisinme becerilerinin 6lciildiigii Bilgisayarca Diisiinme Beceri
Diizeyleri Olgegi (Korkmaz, Cakir ve Ozden (2015) ve ortaokul égrencilerinin arastirma-
sorgulamaya yonelik tutumlarinin dl¢iildiigii Arastirma-Sorgulamaya Déniik Tutum Olgegi (Ebren
Ozan, Korkmaz ve Karamustafaoglu, 2016) kullanilmistir.

Veri toplama siirecinde kullanilan “Problem Cézme Envanteri” i¢ boyutla bir yapidadir.
Her bir boyut 12 maddelik problem ¢6zme becerisine giiven, 7 maddelik 6z denetim ve 5 maddelik
kacinma olarak ifade edilmistir. Agimlayic1 faktor analizi (AFA) sonucunda toplam varyansin
%42.26’si1 agiklamaktadir. Serin, Serin ve Saygili (2010) tarafindan gelistirilen ve 06lgegin
tamami icin hesaplanan Cronbach alfa glivenirlik degeri 0.80 ve test-tekrar test giivenirlik degeri
0.85'dir. Ocak, Dogruel ve Tepe (2021)’ gore Cronbach alfa degeri 0.86; Yurtseven, Akkas Baysal
ve Ocak (2021)’e gore 0.85; Demir (2022)’ e gore 0.80; Or ve Bal (2021)’e gore 0.83 bulunmustur.
I1gili calismalara gore 6lgek, giincel ve giivenilir bir yapiya sahiptir. Bununla birlikte, toplam 22
maddeden olusan “Bilgisayarca Diisiinme Becerisi Olcegi” bes boyuttan olusan bir yapidadir. Her
bir boyut 4’er maddelik yaraticilik, algoritmik diisiinme, isbirlilik ve elestirel diisiinme; 6
maddelik problem ¢ézme olarak ifade edilmistir. Olcekte giivenirlik i¢cin Cronbach alfa degeri
kullanilmis olup, bu deger 0.81’dir. (Korkmaz, Cakir ve Ozden 2015). Cevik ve digerleri (2021)’e
gore Cronbach alfa degeri 0.76; Ozgiir (2020)’ e gore 0.85; Kirmit, Dénmez ve Cataltas (2018)’ e
gore 0.85 bulunmustur. ilgili calismalara gére dlgek, giincel ve giivenilir bir yapiya sahiptir. Son
olarak, toplam 13 maddeden olusan “Arastirma-Sorgulamaya Doniik Tutum Olgegi” de ii¢ boyutlu
bir yapiya sahiptir. Her bir boyut 4’er maddelik “merak” ve “deger” ile 5 maddelik “ka¢inma”
olarak ifade edilmistir. AFA sonucunda toplam varyansin %48.42’sini aciklamaktadir. Olcekte
glivenirlik icin Cronbach alfa degeri kullanilmis olup, bu deger 0.76’dir. (Ebren Ozan, Korkmaz ve
Karamustafaoglu, 2016). Ozcan (2021) Cronbach alfa giivenirlik degerini 0.80, Kozikoglu ve

Camuscu (2019) ise 0.76 olarak bulmustur.
Bulgular

Yapilandirmaci yaklasim yontemine dayali bilisim teknolojileri dersinin ortaokul
ogrencilerinin kaginma alt boyutu lzerinde anlaml bir etkisi olup olmadigi incelendiginde,
ortaokul 6grencilerinin kaginma alt boyutuna yonelik 6ntest ve sontest puanlarinin anlaml olarak
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farklilik gosterdigi gozlenmistir. Elde edilen bulgulara gore, yapilandirmaci yaklasim yontemine
dayali bilisim teknolojileri dersinin kacinma davranislarinda anlamh olacak sekilde bir azalma
(ters madde) oldugunu ortaya koymaktadir.

Yapilandirmaci yaklasim yontemine dayali bilisim teknolojileri dersinin ortaokul
ogrencilerinin problem ¢dzme becerisi toplam puani iizerinde anlamh bir etkisi olup olmadigi
incelendiginde, 6grencilerin problem ¢ézme becerisi 61cegi sonrasi toplam puanlarina ait 6ntest
ve sontest puanlarinin anlamh olarak farklilik gosterdigi goriilmiistiir. Buna gore yapilandirmaci
yaklasim yontemine dayali bilisim teknolojileri dersinin 6grencilerde problem ¢6zme becerisi
toplam puanina yonelik anlaml artis olusturdugu séylenebilir.

Yapilandirmact  yaklasim  yontemine dayali bilisim  teknolojileri  dersinin
ortaokul6grencilerinin merak duygusu alt boyutu ilizerinde anlaml bir etkisi olup olmadig:
incelendiginde, 6grencilerin merak duygusu alt boyutuna yonelik 6ntest-sontest puanlarinin
anlaml olarak farklhilik gosterdigi goriilmiistiir. Buna gore yapilandirmaci yaklasim yontemine
dayali bilisim teknolojileri dersinin 6grencilerin merak duygusu alt boyutu {izerinde pozitif yonde
anlamli bir etki olusturdugu soylenebilir.

Yapilandirmaci yaklasim yontemine dayali bilisim teknolojileri dersinin ortaokul
ogrencilerinin deger alt boyutu lizerinde anlamli bir etkisi olup olmadig1 incelendiginde,
ogrencilerin deger duygusu alt boyutuna ait dntest ve sontest puanlarinin pozitif yonde anlaml
olarak farklilastigi bulunmustur. Buna goére yapilandirmaci yaklasim yontemine dayali bilisim
teknolojileri dersinin 6grencilerin deger duygusu alt boyutu tizerinde pozitif yonde anlamh bir
etki olusturdugu soylenebilir.

Yapilandirmaci yaklasim yontemine dayali bilisim teknolojileri dersinin ortaokul
ogrencilerinin kacinma tutumu alt boyutu iizerinde anlamli bir etkisinin olup olmadigi
incelendiginde, 6grencilerin kaginma tutumu alt boyutuna ait 6ntest ve sontest puanlarinin pozitif
yonde anlaml olarak farkhlastigi goriilmektedir. Bu duruma gore yapilandirmaci yaklasim
yontemine dayali bilisim teknolojileri dersinin 6grencilerin kagcinma tutumu alt boyutu lizerinde
pozitif yonde anlaml bir etki olusturdugu seklinde ifade edilebilir.

Yapilandirmaci yaklasim yontemine dayali bilisim teknolojileri dersinin ortaokul
ogrencilerinin arastirma sorgulamaya yonelik tutum toplam puani tizerinde anlamli bir etkisinin
olup olmadig1 incelendiginde, 6grencilerin arastirma sorgulamaya yonelik tutum olgegi ile elde
ettikleri toplam puana iliskin ontest ve sontest puanlarinin pozitif yonde anlamh olarak
farklilastig1 goriilmektedir. Buna duruma goére yapilandirmaci yaklasim yéntemine dayal bilisim
teknolojileri dersinin 6grencilerin arastirma sorgulamaya yonelik tutum o6lcegi toplam puani
lizerinde anlamli bir etki olusturdugu séylenebilir.

Tartisma ve Sonug¢

Sonuglara gore ortaokul 6grencilerinin, problem ¢ézme envanterinde yer alan kaginma alt
boyutu ve problem ¢6zme envanterinden elde edilen toplam puaninin, sontest puanlarina yonelik
anlaml farklilik gosterdigi belirlenmistir. Alanyazin incelemeleri ile benzer ve farkli sonuclarin
oldugu goriilmektedir. Problem ¢6zme becerisi bir siirece dayali ¢6ziim bulma becerisi olarak
tanimlanir (Santrock, 2011). Bir probleme iliskin sonucu sorunun ¢éziilmesi yerine o sorunu
otekilestirme, gercek sorundan uzak tutma veya ilgisiz olma gibi kavramlara “kaginma” adi
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verilmistir (Serin, Serin ve Saygili, 2010). Arastirma sonuglarinin destekleyen c¢alismalara gore;
Yéyen, Azakl, Uney, Demirci ve Merdan (2017) yaptiklar calisma da problem ¢ézme becerisi alt
boyutu olan “yaklasma- kacinma” arasinda pozitif yonde etkili iliski oldugunu saptamistir. Egitim
fakiiltesi 6grencileri ile yapilan baska bir ¢alismada farkli branslardaki siniflarda problem ¢6zme
gliveni 6lcek degerlerinde anlamlh bir farkliik goriilmemesine ragmen kagcinma degerlerinde
anlaml bir farklilik oldugu goérilmiistir (Otacioglu, 2007). Ortaokul 7. sinif 6grencileri ile yapilan
calismada problem ¢6zme ve problem ¢ézme becerisi alt faktorii kacinma arasinda ise pozitif
yonde ve zayif diizeyde bir iliskinin bulundugu ifade edilmistir (Durgun ve Onder, 2019).
Saracaloglu, Serin ve Bozkurt (2001) problem c¢6zme becerisi envanteri acisindan kac¢ingan
(kacinma) yaklasim alt boyutunda boliimlere gére anlamli bir bicimde farklilasma oldugunu
belirtmislerdir. Ozdemir (2019) tarafindan yapilan calismada, ergenlerin saldirganlik diizeyleri,
problem ¢dzme becerisi ve yaklasma-kaginma alt boyutu arasinda anlaml iligkilerin bulundugu
belirlenmistir.

Bu calismada ortaokul 6grencilerinin arastirma sorgulamaya doniik tutum o6lceginden
elde ettikleri toplam puan ile merak, deger ve kaginma tutumu alt boyutlar1 arasinda bulunan
anlamh farkliligin da sontest puanina yoénelik oldugu goriilmiistiir. Bu calismay1 destekleyen
¢alismalar incelendiginde, Saragoglu ve Kahyaoglu (2018) ortaokul 6grencilerine ait bilimsel
sorgulama becerisi algilar1 ile Fen Bilimleri dersine iliskin merak, motivasyon ve tutumlar
arasindaki iliskide pozitif diizeyde anlaml iliskinin bulundugunu ifade etmislerdir. Baska bir
calismada ortaokul 6grencilerinin arastirma ve sorgulamaya iliskin tutumlari ile ters yliz 6grenme
diizeyleri arasinda orta diizeyde, pozitif yonde anlamh iliskinin ortaya ¢iktig1 belirlenmistir
(Kozikoglu ve Camuscu, 2019). Ozan ve Karamustafaoglu, (2020) ortaokul 6grencilerine
arastirma ve sorgulama becerileri kazandirilmasina iliskin gerceklestirdikleri calismada, deger
verme ve kacinma becerilerinin deney grubunun her iki beceri i¢in ortalamanin yiikseldigini ve
deney grubu lehine pozitif yonde farklilik oldugunu ifade etmislerdir.

Sonuclar incelendiginde, 6grencilerin bilgisayarca diisiinme becerilerinin artmasinda
Ogrencilere saglanan teknolojik ortamin, materyallerin ve ¢ok sayida gerceklestirilecek
uygulamalarin énemli derecede etkilerinin olabilecegi diisiiniilmektedir. Bilgisayarca diisiinme,
ogrencilerin problem ¢6zme becerilerini gelistirerek siire¢ icerisinde verimliliklerini artirir (ISTE,
2015). Bilgisayarca diisiinme, teknolojinin kullanimi ile problem ¢6zme becerilerinin
artirilmasinda yaraticilik ile elestirel diisiinme vb. becerileri ortaya cikarmay1 hedefler (Oluk,
Korkmaz ve Oluk, 2018). Stire¢ icerisinde gerceklestirilen kodlama uygulamalari, mantiksal-
analitik ve algoritmik diisiinme, problem ¢dziimiine iliskin yaklasimlar kazandirabilir (Pala ve
Mihci-Tirker, 2019). Kodlama egitimlerinin kiiglik yaslardaki o6grencilik hayatinda
gerceklestirilmesi, 6grencilerin gelisimlerine yonelik etkili kazanimlar meydana getirecektir
(Akdogan, 2020).

Oneriler

Bu calisma temele aldigi yontem ve katilimcilar ile simirhidir. Gelecek galismalarda
ogrencilerin goriislerine basvurularak elde edilen sonuclarin derinlemesine yorumlanmasi s6z
konusu olabilir. Ayrica, problem ¢6zme becerisi, bilgisayarca diislinme ve arastirma-sorgulamaya
yonelik tutum degiskenlerinin entegre bir model ¢ercevesindeki dogrudan ve dolaylh etkilerini
ortaya koyan bir calisma yapilabilir. Bununla birlikte, temel alinan yontemin etkisi kalicilik testi
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ile Olctilerek veya nitel bir calisma ile de desteklenerek; elde edilen anlamh farkliliklara iliskin
glclii ve zayif hususlar ortaya konulabilir. Boylelikle, calisma kapsaminda yapilan deneysel
islemde bilgisayarca diistinme degiskeni ve alt boyutlarinda elde edilen sonucun bilimsel olarak
daha kapsamli bir sekilde agiklanmasi s6z konusu olabilir. Son olarak, gelecek ¢alismalarda
deneysel islem silireci daha uzun planlanabilir, 5E yapilandirmaci yaklasim temelinde
gerceklestirilen bu calisma psiko-motor ve duyussal alan kazanimlari ile zenginlestirilmis bireysel
ve grup calismasi uygulamalari ile genisletilebilir.
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