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ABSTRACT

This study aimed to examine the effect of coding and 3D design education given
within the scope of Producing with IT Project Pilot Scheme on 5th-grade students'
problem-solving skills and attitudes towards coding. The research was carried out
using the mixed method in which both quantitative and qualitative data were used
together. The quantitative part of the research was conducted with 130 5th-grade
students at Tokat Fevzi Cakmak Secondary School, one of the 150 schools selected for
Producing with IT Project Pilot Scheme across Turkey by the Ministry of National
Education. On the other hand, the qualitative part of the research was carried out with
10 5th-grade students who were studying at the same school and participated in the
experimental process. In the research, data were collected before and after the 36-week
training period within the scope of the Producing with IT Project Pilot Scheme in the
2019-2020 academic year. In addition, the views of the students about the training were
analyzed in depth through the semi-structured interviews carried out. As a result of
the research, it was found that the problem-solving skills of the students statistically
increased. However, there was no statistical difference in their attitudes towards
coding. Hereunder, it was concluded that Producing with IT Project Pilot Scheme
improved the problem-solving skills of the 5th-grade students positively yet there was
no statistical increase in their attitudes towards coding. As a result of the interviews,
it was revealed that the coding and 3D design training given within the scope of
Producing with IT Project Pilot Scheme developed the problem-solving and
algorithmic thinking skills of the students, changed their prejudices about coding and
3D design in a positive way, and gave the students the idea of creating designs or
software that will be beneficial for people in their future lives. Accordingly, it was
revealed that Producing with IT Project Pilot Scheme had positive effects on students
and contributed to them positively.
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Introduction

Along with the developing and changing technology in the information age, besides individuals,
the skills expected from students have altered, and as a result, the education curricula have been
revised to keep up with these changes. Societies that want to continue their existence in today's
world need to provide the new generations with many skills such as critical thinking,
communication, collaboration, creativity, innovation, media literacy, and problem-solving that are
regarded as the 21st-century skills (Ananiadou & Claro, 2009; Partnership for 21st-century Skills,
2011; Sayin & Seferoglu, 2016).

Considering the studies carried out in recent years, it has been revealed that students who have
received coding education from an early age acquire 21st-century skills such as problem-solving,
algorithmic thinking, and critical thinking more quickly (Oh et al.,, 2013; Shin & Park, 2014;
Vatansever, 2018). Therefore, due to its positive effects on problem-solving and algorithmic thinking
skills, coding skills stand out as a sought-after and distinctive feature among the new generation of
learners (Kalelioglu & Giilbahar, 2014). Realizing the significance of this situation, a great number
of developed countries have made radical changes in the field of education and enabled students to
receive coding education from an early age (Balanskat & Engelhardt, 2015). By taking into account
the importance of coding education at an early age in our country, new education programs have
been developed to enable students to acquire 21st-century skills such as problem-solving, critical
thinking, and coding (ileritﬁrk et al., 2017).

Coding Education

Coding is defined as the realization of operations in a certain order according to the identified
conditions. In other words, coding can be called an individual’s efforts to identify the problem
situation and find applicable solutions to it (Aytekin et al., 2018; Saymn & Seferoglu, 2016).
Programming is the code blocks created using algorithms and different programming languages to
solve a possible problem (Arabacioglu et al., 2007). Even though the coding and programming
concepts are often used interchangeably, programming refers to a detailed process that includes
revealing an existing problem, determining the appropriate solution and the algorithms related to
it, and coding these algorithms (Sahin, 2018). While coding mostly refers to the beginner level,
programming refers to more advanced levels (Unsal, 2019).

It is known that teaching programming and coding has been quite challenging and arduous process
until recently, as it requires complex procedures (Gomes & Mendes, 2007). Learning text-based
programming languages, in particular, requires a really complicated process for children under a
certain age, and therefore programming language educations usually start at the undergraduate
level. Object-based programming languages such as Visual Basic, Pascal, C++, Java, and C# are the
ones that are hard to learn for younger age groups (Geng & Karakus, 2011). However, lately, to
enhance coding skills especially in younger age groups, block-based coding languages that appeal
to their levels and ages have been developed. Designing block-based coding languages regarding
the developmental level of students has enabled them to create applications using visual block
structures instead of complex code structures. Block-based coding languages such as Scratch,
Code.org, CodeCombat, Blokly, Codemonkey, and Tinkercad are used both online on websites and
through applications that can be downloaded on tablets or phones. Studies have shown that before
the use of block-based coding languages during their coding education, students found
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programming hard and complex, and therefore they had no interest in programming, but their
attitudes towards coding and coding skills increased thanks to block-based coding languages
(Bennedsen & Caspersen, 2008). Also, studies have revealed that coding education affected
students” academic success positively (Tagci, 2019), improved their creativity (Yardi & Brukman,
2007) and problem-solving skills (Alp, 2019; Brown et al., 2008; Cakir, 2020; Nam et al., 2010;
Vatansever, 2018), and created positive perceptions on the process of coding.

Coding education significantly affects students' computational and creative thinking skills and is
related to computer technology. Computational thinking is a method of coping with problems,
redesigning, and understanding the actions of individuals by making use of the components of
computer science (Wing, 2006). What is expected from coding education is that individuals realize,
understand, and cope with a problem by trying to find practical and real solutions to it (Sahutoglu,
2018). Individuals design algorithms for solutions to the problems by using certain processing steps.
Algorithms are used in many fields such as mathematics and computer science. The main purpose
of designing algorithms is to ensure the formation of coding logic. Algorithms form the basis of
coding education. Because the algorithm is the name given to the process steps followed or the path
designed particularly to solve a problem or achieve a pre-determined goal. It has been revealed that
one of the main reasons learning to program is found hard by students is that they cannot
understand the logic of developing algorithms and algorithmic thinking (Ersoy et al., 2011; Resnick
et al., 2009). Therefore, the earlier coding education begins, the easier it becomes for students to
grasp the logic of algorithmic thinking (Ozmen & Altun, 2014). In addition, Sayin and Seferoglu
(2016) emphasized that coding should be covered more in education programs to train individuals
needed in the information age.

In Turkey, computer applications have been integrated into education since the 1960s. In 1995,
elective "Information Technology I-II" courses were included in the 10th and 11th-grade curricula.
And as of 1998, the curriculum included one or two hours of "Elective Computer” courses from the
4th grade of primary school to the 8th grade of secondary school. In 2006, the curriculum for the 4th
to 8th grades was renewed and the course was revised as a weekly one-hour elective course from
the 1st grade to the 8th grade (Bardakgi & Keser, 2017). Later, in 2007, the title of the elective
computer course was changed to “Information Technologies”, and it was arranged as two hours in
the 4th and 5th grades and one hour in the other grades (Ministry of National Education Board of
Education, 2007). Since the 2013-2014 academic year, the title of the course has been "Information
Technologies and Software" and arranged as two compulsory hours in the 5th and 6th grades and
two elective hours in the 7th and 8th grades.

It has been stated in the research that skills such as problem-solving and critical thinking, aimed to
be acquired by the students, have not been developed sufficiently despite the latest arrangements in
the course content (Sarikoz & Alpan, 2019). As a result, there was a need for a new curriculum
including 21st-century skills such as problem-solving, algorithmic thinking, and critical thinking,
expected to be acquired by students, and which consists of activities prepared appropriately for the
acquisition of these skills. In this respect, Producing with IT Project Pilot Scheme, which includes
coding and 3D design activities, was implemented in 2019 under the coordination of the Ministry of
National Education, Innovation and Educational Technologies General Directorate (YEGITEK).

Producing with IT Project Pilot Scheme

Within the scope of the Information Technologies and Software course, Producing with IT Project
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Pilot Scheme has been implemented to enable secondary school students to acquire algorithmic
thinking and problem-solving skills by providing coding education at earlier ages so that they will
be equipped with the requirements such as creating products and designs for problem-solving and
coding by using the information technologies that the era expects from these individuals. Producing
with IT Project Pilot Scheme was launched in February 2019 as a joint study of YEGITEK, the
Directorate General of Basic Education, the General Directorate of Religious Education, and the
General Directorate of Teacher Training and Development. The first stage of the pilot scheme was
carried out with the participation of 27 teachers and 2662 students in 15 schools in three provinces.
The small-scale pilot scheme was carried out between February and June (YEGITEK, 2019a).

Producing with IT Project Pilot Scheme was implemented in the 4%, 5%, and 7" grades. The project
started with the participation of 27 teachers and 2662 students in 15 schools chosen from Ankara,
Istanbul, and Siirt by the Ministry of National Education in the second term of the 2018-2019
academic year, and thus a small-scale pilot scheme was carried out. Following the successful
outcomes of the small-scale pilot scheme, 150 schools selected from 81 provinces by the Ministry of
National Education were included in the pilot scheme in the 2019-2020 academic year. While the
medium-scale pilot scheme was being implemented at the level of 5th grade, the 4th and 7th graders
were also added to the first pilot scheme.

In the 2019-2020 academic year, in addition to two hours of compulsory Information Technologies
and Software course in the 5th grade with which Producing with IT Project Pilot Scheme was carried
out, one hour of elective Information Technologies and Software course was included. Within the
scope of the education curriculum, as part of coding with Scratch; “let's move the sprite, shrink the
sprite, make the sprite dance, change the color of the sprite, let the cat draw a square, let the cat draw
triangles, interact with the keyboard 1-2, interact with the mouse, play the ball bouncing game, cat
vs dragon, witch wizard fight 1 -2, apple falling from the tree, let's practice word translation”
activities were included in the annual plan. Moreover, within the scope of 3D design with Tinkercad;
“let's make a shirt button, make an anchor key ring, make a rotating key ring, make a desktop pen
holder, design with blocks, make an egg cup, make a ring and make a storage box with a lid”
activities were included in the annual plan. Within the subject of Smart Device Design with mBlock;
"let's give a signal with led, turn on the led considering the power of the light, turn on the led with
the button, measure the ambient temperature, walking lights, measure our temperature, each button
has a different color, the weather conditions of the cities, a car race with a joystick, let's make an
earthquake simulator, let's make an airplane simulator 1- 2-3, let's make a voltmeter with Arduino
1-2 and space game with Arduino 1-2-3-4” activities were included in the annual plan.

As of the 2020-2021 academic year, revising Producing with IT Project Pilot Scheme to make it more
widespread and increase its practicality, it was decided to transfer the activities and applications to
the Education Information Network (EBA). To develop the content and practices, teachers were
appointed, and activities appropriate for the levels of students were prepared. The course contents
were presented for the use of teachers and students under the title of “Information Technologies and
Software Course Producing with IT Project Pilot Scheme”. All the content within the curriculum at
levels of 4th, 5th, 6th, and 7th grades was uploaded to EBA as slides and videos with subject
headings.

As a result, providing students with problem-solving skills and improving students' attitudes
towards coding can be seen among the objectives of Producing with IT Project Pilot Scheme. In this
context, the research focuses on analyzing the effect of Producing with IT Project Pilot Scheme,
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which was implemented as a medium-scale pilot scheme in the 2019-2020 academic year, on
problem-solving skills and attitudes of students towards coding in a school. The objective of the
research is to examine the effects of the education given within the scope of Producing with IT
Project Pilot Scheme on the problem-solving skills and attitudes of 5th-grade students towards
coding. The following questions were sought in line with this purpose.

1. Does Producing with IT Project Pilot Scheme affect the problem-solving skills of the 5th-
grade students?

2. Does Producing with IT Project Pilot Scheme affect the attitudes of 5th-grade students
towards coding?

3. What are the students' views on Producing with IT Project Pilot Scheme?

Method

Research Model

This study was carried out based on explanatory sequential design, one of the mixed method
designs. The objective of the explanatory sequential design is to carry out a qualitative study to
explain the quantitative results of the research carried out for the research problem (Creswell, 2015).
In the quantitative part of the research, one group pretest-posttest design, which is one of the
experimental designs, was used. Further, in the qualitative part of the research, the case study design
was used to explain the results obtained from the quantitative data.

Study Group

Two different study groups were determined for the quantitative and qualitative parts of the study.
The criterion sampling method, one of the purposeful sampling methods, was used to determine the
study group of the research. The study group of the research consisted of 5th-grade students
studying at Tokat Fevzi Cakmak Secondary School, which is one of the 150 schools selected by the
Ministry of National Education for Producing with IT Project Pilot Scheme throughout Turkey, as
its infrastructure (with an information technology laboratory) was suitable. Within the scope of
Producing with IT Project Pilot Scheme, 130 students to whom Producing with IT Project Pilot
Scheme was implemented by the researcher who took part in teacher training, constituted the study
group in the quantitative part of the research. Half of the students participating in the quantitative
part of the study were female (f=65, 50%) and male (f=65, 50%). All of the students were receiving
education in the 5th grade, and the age range varied between 10 and 12. The majority of the students
were 11 years old (=110, 84.5%). In the qualitative part of the research, 10 students, four male and
six female 5th-grade students studying at the same school and participating in the experimental
process, constituted the study group. Nine of the students were 11 years old, and one of them was
12 years old. While choosing the students for the interviews, the students who were willing to
participate in the study, with a strong interest in the course and who could express themselves well
were specifically paid attention.

Data Collection Tools

Three different data collection tools were used in the research. "Problem-solving Inventory for
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Children" and "Secondary School Students' Attitudes towards Coding Scale" were used as data
collection tools in the quantitative part of the study. In the qualitative part of the research, a semi-
structured interview form and researcher notes were used to get students' opinions.

Problem-solving Inventory for Children

In the study, “Problem-solving Inventory for Children” developed by Serin et al. (2010) was used to
measure the problem-solving skills of 5th-grade students. The questions in the measurement tool
were 5-point Likert type and consisted of 24 items. 12 of the 24 items in the measurement tool were
positive, and 12 of them were negative items. The inventory consisted of three sub-dimensions,
which were confidence in problem-solving skills, self-control, and avoidance, and the explained
variance was 42.26%. The Cronbach Alpha reliability coefficient for the overall scale was found .80,
and the internal consistency coefficients for the sub-dimensions of confidence in problem-solving
skills, self-control, and avoidance were found .85, .78, and .66, respectively. According to the results
of the confirmatory factor analysis of the scale, the values of the goodness of fit were identified as
x?=621.05, df=249, x?/df=2.49, RMSEA=.051, NNFI=.87, CFI=.90, GFI=.92, and AGFI=.90. Accordingly,
it was verified that the problem-solving inventory developed for children accurately measures the
structure consisting of three factors.

Attitudes of Secondary School Students towards Coding Scale

In the study, "Attitudes of Secondary School Students towards Coding Scale" developed by Giil et
al. (2019) was used to identify the attitudes of 5%-grade students towards coding. The questions in
the scale consisted of 13 items in a 5-point Likert type. Five of the scale items were positive, and
eight of them were negative. The scale was one-dimensional, and the explained variance was 53.4%.
The Cronbach Alpha reliability coefficient of the scale was found as .93. As regards the confirmatory
factor analysis results of the scale, goodness of fit values were identified as RMSEA=.08, CFI=.98,
NNFI= .97, GFI=.91, AGFI=.87. Accordingly, it proved that the scale with the fit indices was a valid
model that measured the attitudes of secondary school students towards coding in one dimension.

Semi-Structured Interview Form and Researcher Notes

To deeply analyze the results, students' opinions were also asked. In line with this objective, semi-
structured interview questions were prepared by the researchers. To ensure the validity and
reliability of the interview questions, first the questions were evaluated by two experts who were
experienced in qualitative research, and after receiving feedback from the experts, necessary
adjustments were made to the questions. After the arrangement of the interview questions was
completed, a pilot interview was carried out with a randomly selected female and a male student
from the 5th-grade students who were both studying at the same school and were not in the study
group. Through the pilot interview, the clarity, duration, and validity of the questions were
controlled.

Throughout the process, researcher notes were also used to examine the effect of Producing with IT
Project Pilot Scheme on students' problem-solving skills and attitudes towards coding. Hence, the
situations observed, such as the experiences of the students in the process, their emotional states,
and the difficulties they experienced, were noted. The researcher's notes were made use of during
the analysis of the interview questions.
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Data Collection Process

The data collection process of the research was carried out in the 2019-2020 academic year. The data
were collected face-to-face in line with the permissions obtained from the 5th-grade students at
Tokat Fevzi Cakmak Secondary School, a public school in the city center of Tokat. In the data
collection process, the necessary permissions for the scales were obtained from the Tokat Provincial
Directorate of National Education and Tokat Gaziosmanpasa University Social and Human Sciences
Research Ethics Committee (Date: March 13, 2020; Decision No: 2020/03.12). In addition, the parents
of the students were informed about the process, and their permission was obtained before the
implementation of the scheme as well. Then, the data collection tools were applied face-to-face by
the researcher as a pretest at the beginning of the semester. Producing with IT Project Pilot Scheme
was implemented totally for 36 weeks during an academic year. Within the scope of Producing with
IT Project Pilot Scheme, which started in October 2019, the training was carried out within eight
months and completed in June 2020. At the end of the process, the same measurement tools were
applied to all students as a posttest. Finally, after completing the implementation process of the
scheme, semi-structured interviews were conducted with 10 volunteers among the students
participating in the experimental application. The interviews were conducted face-to-face, and the
average interview duration was calculated as 10 minutes and 08 seconds. The interviews were
recorded by a voice recorder with the permission of the students to avoid data loss. Besides, students
were informed that they could end the interview if they felt uncomfortable for any reason during
the interview.

Experimental Process

The experimental process was carried out within two hours of the compulsory Information
Technologies and Software course and one hour of the elective Information Technologies and
Software course for the 5th graders at the school selected for the Producing with IT Project Pilot
Scheme. Within the scope of Producing with IT Project Pilot Scheme, students were signed up for
one of the online education platforms, “bilisimgaraji.com”. The exercises of digital citizenship,
opportunities, and risks brought to our lives by the internet, included first in the technology history
unit in the curriculum, were done, and the course contents were completed through videos and
presentations on the bilisimgaraji.com. Within the context of production with the informatics unit,
which is another unit in the 5th-grade curriculum, software technologies, hardware technologies,
and design technologies were emphasized. To gain targeted skills in software technologies, the
Scratch block-based programming tool was used. With Scratch, activities of moving the sprite,
drawing shapes, bouncing ball game, witch-wizard fight, word translation, and the apple falling
from the tree were practiced by the students for seven weeks. Tinkercad 3D modeling and design
tool was used to gain targeted skills in design technologies. Throughout eight weeks, students
designed various objects such as an anchor key ring, rotatable key ring, button, egg cup, ring, pen
holder, and tractor trailer with Tinkercad and completed the activities by printing their products
with a 3D printer. Due to the Covid-19 pandemic, all the activities related to "Smart device design",
which were included in the experimental process, could not be completed because of the schools'
transition to distance education and the lack of necessary materials for students. Car racing activities
with different colors for each button and joystick and walking lights were organized using the
mBlock program on hardware technologies in the relevant subject. At the end of the academic year,
the experimental process was completed.
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Data Analysis

The quantitative data analysis was performed via IBM SPSS 22. Before the data analysis, the data
were controlled for discordance and inconsistency. After that, the normality and homogeneity of
the data, regarded as the parametric test assumptions, were examined. The normality of the data
was tested by both the skewness and kurtosis values of the problem-solving skill (PSS) and the
attitude towards coding (ATC) pretest and posttest scores, as well as by the Kolmogorov-Smirnov
test. Accordingly, it was understood that the data were normally distributed by identifying the
values of skewness (PSSpretes=-0.429 and PSSposttest=-0.404; ATCpretest=-0.292 and ATCposttest=-0.434) and
kurtosis (PSSpretest=-0.127 and PSSposttest=-0.050; ATCpretest=0.947 and ATCposttest=-0.282) between -1 and
+1 which refers to the cut-off value in the literature (Biiyiikoztiirk et al., 2018), and also concluding
that the Kolmogorov-Smirnov test was not found statistically significant (D(130)=0.69, p>.05; D(130)
=0.51, p>.05; D(130)=0.138, p>.05; D(130)=0.103, p>.05). Considering these results, parametric tests
were used to examine the change in the problem-solving skills and attitudes of students towards
coding who participated in Producing with IT Project Pilot Scheme. While examining the effects of
Producing with IT Project Pilot Scheme on students' problem-solving and attitudes towards coding
separately, a Bonferroni adaptation was implemented to prevent misinterpretation of the p-value
due to a large number of dependent variables (Field, 2005). Consequently, the critical significance
level was accepted as .0125 using the formula (significance level/number of tests applied) to test the
difference between the pretest and posttest scores, and the p values were interpreted accordingly.

For the analysis of the qualitative data obtained from the semi-structured interviews conducted with
the students, the recorded interviews were first transferred to the computer. After checking the
accuracy of the data transferred, they were analyzed by means of content analysis through which
the themes and subthemes related to the interview questions were identified. For the reliability of
the determined themes, the consistency between the encoders was checked by separating the data
into themes independently by an expert. For this purpose, the reliability formula of Miles and
Huberman (1994) (Reliability = Consensus Agreement (Consensus Agreement + Consensus
Disagreement) was used, and the agreement rate between encoders was found as 90%. To preserve
the privacy of the students, their full names were not used, and each student was coded with a
number (such as S1, S2). Moreover, the findings were interpreted along with the researcher’s notes.

Findings

In this part, the findings obtained from the analysis of qualitative and quantitative data were
presented under headings.

The Effect of Producing with IT Project Pilot Scheme on Problem-solving Skills of Secondary
School Students

To measure the effectiveness of the training given within the scope of Producing with IT Project Pilot
Scheme on the problem-solving skills of secondary school students, the pretest and posttest scores
they got from the problem-solving skills inventory were analyzed, and they were given in Table 1.
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Table 1
Related Sample t-Test Results related to Problem-solving Skills Inventory Pretest-Posttest Scores
Factor Mean n Standard df t p d
Deviation
pretest posttest pretest posttest
Confidence in 3,53 3,93 130 0,81 0,76 129 -4,056 .000*  0.35
Problem-solving
Skills
Self-Control 3,46 3,65 130 0,85 0,78 129 -1,861 .065
Avoidance 3,88 4,15 130 0,80 0,81 129 -2,638 .009*  0.23
General 3,59 3,89 130 0,72 0,60 129 -3,760 .000" 032

*p<.05

In the study through which the effect of Producing with IT Project Pilot Scheme on the problem-
solving skills of secondary school students, it was revealed that there was a statistically significant
difference between problem-solving skills inventory pretest and posttest [t(129)=-3,760, p<.05].
While the general average of the students’ problem-solving skills inventory scores before the
Producing with IT Project Pilot Scheme was X=3,60, after the application it was X=3,90. In addition,
it was seen that secondary school students' problem-solving skills inventory confidence in problem-
solving skills [t(129)=-4,056, p<,05] and avoidance [t(129)=-2.638, p<,05] sub-dimension posttest
scores were higher than pretest scores, and there was a statistically significant difference. On the
other hand, there was no statistically significant difference in the problem-solving skills inventory
of secondary school students in the self-control sub-dimension, although the posttest scores were
higher than the pretest scores [t(129)=-1,861, p<,05]. These results showed that there was a
statistically significant difference in the problem-solving skills of secondary school students who
participated in Producing with IT Project Pilot Scheme. In addition, the effect size calculated for the
comparison (d=0.32) indicated that this difference was moderate. This result revealed that
Producing with IT Project Pilot Scheme had a significant effect on the problem-solving skills of
secondary school students who participated in the Pilot Scheme.

The Effect of Producing with IT Project Pilot Scheme on Secondary School Students' Attitudes
towards Coding

To measure the effectiveness of the training within the scope of Producing with IT Project Pilot
Scheme on the attitudes of secondary school students towards coding, the pretest and posttest scores
from the attitude scale towards coding were analyzed and presented in Table 2.

Table 2.
Related Sample t-Test Results related to Attitudes towards Coding Scale Pretest-Posttest Scores
n X SD df t p
Pretest 130 4,20 0,67 129 -1,65 101
Posttest 130 4,34 0,42

In the study through which the effect of Producing with IT Project Pilot Scheme on secondary school
students’ attitudes towards coding, it was revealed that there was not a statistically significant
difference between the attitude scale towards coding pretest and posttest [t( 129) = -1,650, p < 0.05].
However, while the average score of the secondary school students' attitude scale towards coding
before the Producing with IT Project Pilot Scheme was calculated as X=4.20, it was calculated as
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X=4.34 after the Pilot Scheme. These results showed that although Producing with IT Project Pilot
Scheme increased secondary school students' attitudes towards coding, the difference was not
statistically significant. Accordingly, it was revealed that Producing with IT Project Pilot Scheme
positively affected secondary school students' attitudes towards coding, but this effect was not
significant.

Student Views on the Effect of Producing with IT Project Pilot Scheme on Problem-solving Skills
and Attitudes towards Coding

In this part, the findings obtained from the analysis of the interviews carried out with the secondary
school students who participated in the Producing with IT Project Pilot Scheme were given. Besides,
the notes taken regarding the observed situations of secondary school students were presented
together with the findings obtained from the analysis.

Table 3.

Students’ Views on the Contributions of the Training Taken Within the Scope of Producing with IT Project
Pilot Scheme

Theme Subthemes Codes
Contribution to Social Contribution Fun
Education Opinion change

Increased interest
Leisure time activity
Creating a career choice
Contribution to problem-solving skills
Technical Contribution Learning to code
Learning to create 3D designs

_ = N = N W ks O o

Learning to use computer well

When the views about the contribution of the training received within the scope of Producing with
IT Project Pilot Scheme were examined, it was seen that the views were divided into two separate
themes. These subthemes were listed as "social contribution" and "technical contribution" from the
highest frequency to the lower one. Secondary school students stated that the training contributed
to them both socially and technically. It was also seen among the codes in the social contribution
subtheme that there was a contribution to the problem-solving skills of the students. Besides,
according to the researcher's notes, it was observed that the students were highly interested in the
lesson, had fun while doing the activities, and continued to do these activities eagerly during breaks
and time left after the activities. Accordingly, it can be stated that secondary school students found
the lessons they attended in Producing with IT Project Pilot Scheme enjoyable, their negative views
towards the course changed, and their interest increased. Some student views on the contributions
of the training were as follows:

Before I attended these activities, I knew nothing about computers, coding, etc. When I learned
these in the 5th grade and when you turned on this application, we enjoyed it a lot (S2).

Using computers well, writing software, writing programs, playing games, and designing
everything such as houses, and cars, I learned these in 3D formats (59).
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Table 4.

Students’ Views on the Parts Enjoyed in the Training Taken within the Context of Producing with IT Project
Pilot Scheme
Theme Subthemes Codes

Enjoyed Parts Coding Creating games through imagination

Animating the sprites

3D Design Making new designs (producing)

= W N Q1

Using imagination

When the views about the parts that secondary school students enjoyed regarding the training
within the scope of Producing with IT Project Pilot Scheme were divided into two subthemes
according to the subject headings of the course. Secondary school students stated that they enjoyed
creating games, animating sprites, or using their imagination in the lessons they took within the
scope of Producing with IT Project Pilot Scheme. In addition, in the researcher’s notes, it was
observed that the students mostly enjoyed designing their own games and playing with them in the
coding process. Accordingly, it can be said that secondary school students mostly liked the coding
activities within the scope of the Producing with IT Project Pilot Scheme and creating games using
their imagination at this point. Some of the views about the parts that students enjoyed in the
training were as follows:

I enjoyed Scratch. It was really enjoyable to create the games and make the coding myself. Choosing
costumes, sprites, and the background was quite fun (S3).

Tinkercad was the one I liked most. I found it enjoyable to design, produce and create a product
(S6).

Table 8.

Students” Views on the Difficulties Experienced in the Training Taken within the Scope of Producing with IT
Project Pilot Scheme
Theme Subthemes Codes
Hard Parts 3D Design Sizing the objects
Using the ruler

Creating new designs
Arranging the objects
Making alignment
Hardware problems
Coding Understanding the logic of codes

I N S T = e Il EN

Making applications

When the views about the points they had difficulty in the training received within the scope of
Producing with IT Project Pilot Scheme were divided into two subthemes. Secondary school
students stated that they had difficulties sizing the objects related to 3D design and using rulers in
the courses they received within the context of Producing with IT Project Pilot Scheme. It was
understood that they had difficulties understanding the logic of the codes in the subject of coding.
Moreover, in the researcher’s notes, it was observed that the students struggled in the 3D design
section. It was regarded that this difficulty stems from the fact that students do not know the
concepts of width, height, length, and geometric shapes well. Accordingly, it was seen that
secondary school students had less difficulty in coding than in 3D design throughout Producing
with IT Project Pilot Scheme. Also, they struggled understanding the logic of coding, in particular.
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Some student’s views about the parts they had difficulty in the training were as follows:

It was Tinkercad again in which I had the most difficulty. Sir, it was quite hard to adjust the size, I
accomplished it on the tablet (S8).

I think it was Tinkercad. Imagining the next step after the 3D printing process or correcting our
mistakes was compelling (S10).

Table 6.

Student’ Views on the Activities Carried out within the Context of Producing with IT Project Pilot Scheme
Regarding Problem-solving Skills
Theme Subthemes Codes
Effect on Problem- Coding Learning to find different solutions

solving Skill Learning not to give up
It wasn’t effective
3D design Learning not to give up
Trying out different solutions

N W O = 3 O

Learning to solve the problems encountered
in daily lives
It wasn't effective. 1

Considering the views of the secondary school students, the effect of the activities on problem-
solving skills was divided into two subthemes. Secondary school students stated that the activities
carried out in the training within the scope of Producing with IT Project Pilot Scheme contributed
both to the cognitive and affective aspects of problem-solving skills. One of the stages of problem-
solving skills, searching for different solutions, and learning not to give up was the contribution
made by the activities carried out during the coding and 3D design processes. In addition, in the
researcher's notes, it was observed that the students tried to correct their mistakes by asking their
teachers and friends, doing experiments on their own, and by not giving up the activities they had
difficulty with and fell behind. Hereunder, it can be said that students improved their problem-
solving skills by learning to look for different solutions in the coding part and by learning not to
give up on the 3D design part. Some of the views of the students on the effect of the activities on
problem-solving skills were as follows:

For example, when there was a problem, I could check it again and look for it on the device. If I
wasn’t able to do it, I could ask you in an online class. I didn’t give up and I could do it in one way
or another (S2).

When there was a problem on Scratch I tried to figure it out, I never gave up. I tried hard many
times. I suppose it must have been effective (58).
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Table 7.

Student’ Views on the Activities Carried out within the Context of Producing with IT Project Pilot Scheme
Regarding Algorithmic Thinking Skills

Theme Subthemes Codes f
Effect on Algorithmic 3D Design Understanding the significance of performing 10
Thinking Skill the operations in order
Understanding the significance of studying 3
regularly
Coding Understanding the significance of performing 10

the operations in order
Understanding the significance of studying 1
regularly and in a planned way

Considering the views of the secondary school students, the effect of the activities on algorithmic
thinking skills was divided into two subthemes. Secondary school students stated that the activities
carried out in the training within the scope of Producing with IT Project Pilot Scheme contributed to
their algorithmic thinking skills, one of the crucial skills today. Learning to organize and perform
the operations for algorithmic thinking skills, which deal with the solution of problems with a
systematic and analytical perspective was the contribution of the activities, both in coding and 3D
design. In addition, it was observed in the researcher's notes that the students paid attention to the
stages of the process, especially in 3D design activities. They paid attention to performing the
operations in order as they had to go back to that stage if there was a mistake. Accordingly, it can be
said that students developed their algorithmic thinking skills by understanding the importance of
performing the operations in order in the 3D design and coding part. Some of the views of the
students on the effect of the activities on algorithmic thinking skills were as follows:

I think that it is effective for me to make progress in steps. Because, if we do not progress step by
step we have problems, our codes do not work properly, and we receive errors. I improved my
skill by performing it here repeatedly. (S1)

If you do not progress at Tinkercad step by step, you cannot get what you want. If you skip one
step, everything messes up. So it was quite important to perform the operations in order and step
by step. I paid attention to performing them in order, as well. (S10)

Discussion, Conclusion, and Suggestions

As aresult of the research, it was revealed that the training given within the scope of Producing with
IT Project Pilot Scheme improved the problem-solving skills of the secondary school students
positively and caused a significant difference. In other words, it was revealed that there was a
statistically significant difference in the overall score averages of the student’s problem-solving skills
inventory after the training given within the scope of the Producing with IT Project Pilot Scheme. In
the literature, it can be seen that there are similar findings in various studies (Alp, 2019; Brown et
al., 2008; Calder, 2010; Cakir, 2020; Nam et al., 2010; Vatansever, 2018) on the effect of coding
education, which is one of the trainings given within the scope of Producing with IT Project Pilot
Scheme, on the problem-solving skills of students. Even though there are studies contrasting
(Kalelioglu & Giilbahar, 2014; Kukul & Gokgearslan, 2014; Pakman, 2018), it is seen that coding
education improves problem-solving skills in general. Similar findings were found when the studies
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in the literature about the effect of 3D design applications on the problem-solving skills of students
were examined. For instance, Amir and IThamuddin (2021), analyzed the effect of the computer-
assisted teaching model using Cabri 3D software on students' problem-solving skills. As a result of
the research, it was concluded that there was a significant increase in the problem-solving skills of
the students using Cabri 3D software.

It was also revealed that while the training given within the scope of Producing with IT Project Pilot
Scheme improved students' attitudes towards coding positively, it did not cause a significant
difference. In other words, there was no statistically significant difference between the mean scores
of the attitude towards coding pre and post Producing with IT Project Pilot Scheme. In the literature,
there are similar findings in studies on the effects of coding and 3D design applications, regarding
the students' attitudes toward coding. For example, in a study by Toklu (2019), the effects of the
“kodu.game.lab” application on the attitudes of students towards coding between the ages of 9-11
with gifted and normally developed students were analyzed, it was identified that the coding
education provided for the students did not create a significant difference on the attitudes of these
students. Similarly, through their study, Balc et al. (2020) analyzed the effects of game activities
developed in the "code.org" block-based programming environment on students' attitudes towards
coding. According to the results of the research, it was found that game activities developed in the
"code.org" environment did not have a positive effect on students' attitudes towards coding. In
another study, Totan (2021) searched whether the attitudes of students who received coding training
with "blockly" changed or not after the training. It was found that the activities and training created
a statistically significant difference in students' attitudes towards coding. Accordingly, it is seen that
the finding that the coding education received as a result of the research does not affect the students'
attitudes towards coding overlaps with the results of other studies in the literature.

As a result of the interviews, it was identified that the coding and 3D design training given within
the scope of the Producing with IT Project Pilot Scheme generally contributed to the problem-solving
skills of secondary school students. When the contributions of the education process to the
development of problem-solving skills were examined, it was understood that the training
contributed both to the cognitive and affective aspects of problem-solving skills, students developed
algorithmic thinking skills, they learned to seek different solutions and not to give up, students used
their imaginations and they mostly enjoyed the process of designing their games. Further, the
students stated that although they had difficulties understanding the logic of the codes in coding
and 3D design processes, they found the training enjoyable, their negative views and prejudices
towards the Information Technologies and Software course had changed and their interest in the
training had increased. The findings obtained coincided with the results of the evaluation report,
evaluating the results of the small-scale pilot application conducted by YEGITEK during the
February-June 2019 period. As a result of the research conducted by YEGITEK (2019b), it was
concluded that the students' algorithmic thinking skills developed with Producing with IT Project
Pilot Scheme, two hour of Information Technologies and Software course are not sufficient for
students and that the professional development of teachers on course content should be supported
by the in-service training. In addition, it is observed that there are similar results to the findings of
research in the literature. For example, Dogan and Kert (2016) gave block-based coding training and
asked students to design their computer games at the end of six weeks. At the end of the training,
the students stated that they had found coding fun and easy, and their motivation towards the lesson
had increased immensely. Tagci (2019), on the other hand, stated that the students had found coding
education useful and fun, their interest in coding education had increased and they had wanted to
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improve themselves in coding. Miha Tiirker and Pala (2018) studied the attitudes of secondary
school students towards coding in their study. As a result of the interviews, students stated that they
found the coding lesson useful and fun. Another result obtained within the scope of the research is
that while the students thought that it was hard to design a game before the coding training they
received within the scope of Producing with IT Project Pilot Scheme, they realized that coding was
easy and fun at the end of the training. This result shows similarity with the study of Sirakaya (2018).
In his study, Sirakaya (2018) analyzed students' views on coding. While the students stated that they
thought coding was difficult, boring, and unnecessary before the training, at the end of the training
they changed their negative thoughts and stated that they found coding fun and easy. Within the
scope of Producing with IT Project Pilot Scheme, the students stated that their interest in coding
increased, they wanted to improve themselves, and the training they received would impact their
future professions. Finally, it was understood that the 3D design education received within the scope
of Producing with IT Project Pilot Scheme led secondary school students to have thoughts about
creating new designs and that their three-dimensional thinking skills improved by visualizing
geometric shapes in their minds. This result shows a similarity with the study finding of Giiven and
Karatas (2011) expressing that the Cabri 3D design program has positive effects on students’ ability
to visualize geometric shapes in their minds. Besides, with the 3D design activities within the scope
of Producing with IT Project Pilot Scheme, it was revealed that the negative views of the students
towards the lesson changed, and they found the lesson enjoyable, and their 3D design skills
improved. In the study conducted by Atasoy et al. (2019), in which the effects of 3D design
applications on students' spatial skills were examined, students stated that they had difficulties
while doing some activities with the Tinkercad application. However, despite all these difficulties,
the students stated that they liked the materials they made throughout these activities. According to
this result, their negative opinions against the IT technologies and software course have changed,
and their interest in the course increased, and they found the course enjoyable. When all the findings
were evaluated, it was concluded that the coding and 3D design improved the problem-solving and
algorithmic thinking skills of secondary school students, and overcome their prejudices about
coding and 3D design. Accordingly, it was identified that Producing with IT Project Pilot Scheme
has a positive effect on students and provides positive contributions.

Considering the process of sizing the objects, the point where students struggled most, basic
information about the coordinate plane, solid objects, angles, and directions can be given to the
students before the coding and 3D design activities. Moreover, within the scope of Producing with
IT Project Pilot Scheme, the students completed the activities via the EBA platform. It is
recommended to supplement assessment exams to check the students' learning at the end of the
sections after completing the activities on EBA. There are some limitations in the research. In the
present study, the effect of Producing with IT Project Pilot Scheme on the 5th-grade students'
attitudes towards problem-solving and coding was analyzed. Further studies can investigate the
effect of Producing with IT Project Pilot Scheme on students at different levels. In addition, the effect
of Producing with IT Project Pilot Scheme only on the attitudes towards problem-solving and coding
was analyzed throughout the research. For this reason, the effects of Producing with IT Project Pilot
Scheme on various 21st-century skills such as creativity, innovation, computational thinking, and
critical thinking can be analyzed with further studies. Finally, the research was carried out with
secondary school students in Tokat province. To evaluate Producing with IT Project Pilot Scheme
from a wider perspective, the effectiveness of the pilot scheme can be investigated with a larger
sample group.
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OZET

MAKALE BIiLGISi

Bu caligmada, Biligimle Uretim Pilot Uygulamasi kapsaminda verilen kodlama ve 3B
tasarim egitimlerinin, 5. simf 6grencilerin problem ¢dzme becerileri ve kodlamaya
yonelik tutumlar: iizerindeki etkisini incelemek amacglanmistir. Arastirma nicel ve
nitel verilerin bir arada kullanildig1 karma yontemden faydalamilarak yapilmistir.
Arastirmanin nicel boyutu, Milli Egitim Bakanlig1 tarafindan Tiirkiye genelinde
Bilisimle Uretim Pilot Uygulamasi icin segilmis 150 okuldan biri olan Tokat Fevzi
Cakmak Ortaokulunun 5. smifinda 6grenim goren 130 6grenci ile gerceklesmistir.
Nitel boyutu ise, ayn1 pilot uygulama okulunda 6grenim goéren ve deneysel siirece
katilmis 5.sinif 6grencilerinden 10 6grenci ile gergeklestirilmistir. Arastirmada veriler
2019-2020 egitim ogretim yili igerisinde Bilisimle Uretim Pilot Uygulamast
kapsaminda verilen 36 haftalik egitim dncesinde ve sonrasinda toplanmistir. Ayrica
egitimler sonucunda gergeklestirilen yar1 yapilandirilmis goriismeler ile 6grencilerin
siire¢ hakkindaki gortisleri derinlemesine anlamlandirilmaya ¢alisilmistir. Arastirma
sonucunda Bilisimle Uretim Pilot Uygulamasi kapsaminda verilen egitimler
sonrasinda Ogrencilerin problem ¢d6zme becerileri istatistiksel olarak anlamli bir
bigimde artarken kodlamaya yonelik tutumlarinda istatistiksel olarak anlamli farklilik
goriilmemistir. Buna gore, Bilisimle Uretim Pilot Uygulamasinin 5. smif grencilerinin
problem ¢dzme becerilerini olumlu yénde artirdigi, buna karsin kodlamaya yonelik
tutumlarinda anlamli artisin saglanmadig1 sonucuna ulagilmistir. Yapilan gortismeler
sonucunda ise Bilisimle Uretim Pilot Uygulamasi kapsaminda verilen kodlama ve 3B
tasarim egitimlerinin 6grencilerin problem ¢6zme ve algoritmik diisiinme becerilerini
gelistirdigi, kodlama ve 3B tasarim konusundaki onyargilarmi olumlu yonde
degistirdigi ve 6grencilerin gelecek hayatlarinda insanlara fayda saglayacak tasarim
veya yazilim yapma diisiincesi kazandirdig1 anlagilmistir. Buna gore, Bilisimle Uretim
Pilot Uygulamasimin dgrenciler iizerinde olumlu etkisinin oldugu ve olumlu katkilar
sagladig1 belirlenmistir.
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Bilisimle Uretim Pilot Uygulamasinin 5. Smif Ogrencilerinin Problem Cézme Becerileri ve Kodlamaya Yonelik
Tutumlar1 Uzerindeki Etkisi

Giris

Iginde bulundugumuz bilgi caginda gelisen ve degisen teknoloji ile birlikte bireylerin yaninda
ogrencilerden beklenen beceriler de degismis, bunun sonucunda egitim miifredatlar: bu degisimlere
ayak uyduracak sekilde revize edilmistir. Artik giintimiiz diinyasinda s6z sahibi olup var olmak
isteyen toplumlar, yeni nesillere okullarda verilen temel bilgi ve beceri kazanimlarmin yaninda 21.
yy becerileri olarak isimlendirilen elestirel diisiinme, iletisim, is birligi yapabilme, yaraticilik,
yenilik¢ilik, medya okuryazarlifi, problem ¢6zme gibi pek c¢ok beceriyi kazandirmak
durumundadir (Ananiadou ve Claro, 2009; Partnership for 21st Century Skills, 2011; Sayin ve
Seferoglu, 2016).

Son yillarda yapilan aragtirmalar dikkate alindiginda problem ¢6zme, algoritmik diisiinme, elestirel
diistinme gibi 21. yy becerilerini, erken yaslardan itibaren kodlama egitimi alan 6grencilerin daha
cabuk edindikleri tespit edilmistir (Oh ve digerleri, 2013; Shin ve Park, 2014; Vatansever, 2018). Bu
nedenle problem ¢bzme ve algoritma gelistirme becerilerine olan olumlu etkilerinden dolay:
kodlama becerisi yeni nesil Ogrenenlerde aranan ve ayirt edici bir Ozellik olarak 6n plana
¢ikmaktadir (Kalelioglu ve Giilbahar, 2014). Bu durumu fark eden pek ¢ok gelismis tilke, egitim
alaninda koklii degisikliklere giderek oOgrencilerinin erken yaslardan itibaren kodlama egitimi
almalarim saglamigladir (Balanskat ve Engelhardt, 2015). Ulkemizde erken yasta alinan kodlama
egitiminin 6nemini dikkate alarak problem ¢6zme, elestirel diisiinme ve kodlama becerileri gibi
temel yasam becerileri olarak kabul edilen 21. yy becerilerinin 6grencilere kazandirilmasini
saglayacak yeni egitim programlari gelistirmistir (Ileritiirk ve digerleri, 2017).

Kodlama Egitimi

Kodlama kelime anlami olarak belirlenmis sartlara gore belirli bir diizende islemlerin
gerceklestirilmesi olarak ifade edilmektedir. Bir bagka tanimla kodlama; bireyin problem durumunu
belirlemesi ve bu problem durumuna uygulanabilir ¢dziimler {iretmeye ¢alismasidir (Aytekin ve
digerleri, 2018; Sayin ve Seferoglu, 2016). Programlama olasi1 bir problemin ¢éziimiine ulasmak igin
algoritmalar ve farkli programlama dilleri kullanarak olusturulan kod bloklaridir (Arabacioglu ve
digerleri, 2007). Kodlama ve programlama kavramlari sik sik birbirlerine yerine kullanilan
kavramlar olsa da programlama; var olan bir problemin ortaya ¢ikarilip uygun ¢oziim yolunun
tespit edilmesi, buna bagl algoritmalarin belirlenmesi ve bu algoritmalarin kodlanmasini da
kapsayan ayrintili bir siireci ifade etmektedir (Sahin, 2018). Kodlama daha ¢ok baslangi¢ diizeyini
ifade ederken, programlama ise daha ileriki seviyeler i¢in kullanilan farkl iki kavramdir (Unsal,
2019).

Glintimiize kadar programlama dillerinin ve kodlamanin karmasik siirecler gerektirmesi nedeniyle
ogretiminin oldukca zor ve zahmetli bir siire¢ oldugu bilinmektedir (Gomes ve Mendes, 2007).
Ozellikle metin tabanli programlama dillerini 5grenmek belirli yasin altindaki ¢ocuklar igin oldukga
zor bir siire¢ gerektirmekte ve bu nedenle programlama dili egitimlerine genellikle lisans
seviyelerinde baslanmaktadir. Nesne tabanli Visual Basic, Pascal, C++ Java ve C# gibi diller,
ogrenimi kiiciik yas gruplar i¢in oldukga zor olan programlama dillerindendir (Geng ve Karakus,
2011). Ancak son zamanlarda Ozellikle kiigiik yas gruplarinda kodlama becerilerinin
gelistirilebilmesini saglamak amaciyla seviyelerine ve yas gruplarina hitap edecek blok tabanl
kodlama dilleri gelistirilmistir. Blok tabanli kodlama dilleri 6grencilerin gelisim seviyelerine uygun
sekilde tasarlanarak, onlarin karmasik kod yapilar1 yerine gorsel blok yapilarmi kullanarak
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uygulamalar yapmalarina olanak saglamistir. Scratch, Code.org, CodeCombat, Blokly,
Codemonkey ve Tinkercad gibi gelistirilen blok tabanli kodlama dilleri hem gevrimigi bir sekilde
web sitesi {izerinden hem de tablet veya telefonlara indirilen uygulamalar {izerinden
kullanilmaktadir. Yapilan ¢aligmalar blok tabanli kodlama dillerinin kodlama egitimleri sirasinda
kullanilmadan 6nce 6grencilerin programlamay1 zor ve karmasik bulduklarini ve bu nedenle
programlamaya karsi ilgilerinin olmadigini fakat blok tabanli kodlama dilleri sayesinde kodlamaya
yonelik tutumlarmin ve kodlama becerilerinin arttigini gostermistir (Bennedsen ve Caspersen,
2008). Ayrica alanyazinda kodlama egitiminin 6grencilerin akademik basarilarin1 olumlu yénde
etkiledigi (Tagci, 2019), kodlamanin yaraticilik (Yardi ve Brukman, 2007) ve problem ¢6zme (Alp,
2019; Brown ve digerleri, 2008; Cakir, 2020; Nam ve digerleri, 2010; Vatansever, 2018) becerisini
gelistirdigi ve kodlama siirecine yonelik 6grencilerde pozitif algilar (Doboli, 2011; Grout ve Holden,
2014) olusturduguna yonelik calismalarda da bulunmaktadir.

Kodlama egitiminin bilgisayar teknolojisi ile alakasi oldugu kadar Ogrencilerin bilgi islemsel
diistinme ve yaratici diistinme becerileri tizerinde de biiytiik etkileri vardir. Bilgi islemsel diisiinme,
bilgisayar bilimini olusturan parcalardan yararlanarak problemlerle basa ¢ikma, yeniden tasarlama
ve bireylerin hareketlerini anlamanin yontemidir (Wing, 2006). Kodlama egitimi ile beklenen de
bireylerin bir problem durumunu fark etmesi, anlamasi ve bu probleme kullanilabilir ve gergek
¢ozlimler aramaya calisarak problemle basa ¢ikmasidir (Sahutoglu, 2018). Bireyler problemlere
¢oziim yollar1 ararken belli islem basamaklarmi kullanarak ¢oziim yollarina dair algoritmalar
olusturmaktadir. Algoritma olusturmak matematik ve bilgisayar bilimi gibi pek ¢ok alanda
kullanilmaktadir. Esasinda algoritma olusturmakta ki temel amag kodlama mantiginin olusmasin
saglamaktir. Kodlama egitiminin temelini algoritmalar olusturmaktadir. Ciinkii algoritma bir
sorunu ¢ozmek veya belirlenmis bir amaca ulasmak igin tasarlanan yola, takip edilen islem
basamaklarmna verilen isimdir. Programlama Ogrenmenin Ogrencilere zor gelmesinin temel
nedenlerinden bir tanesinin, algoritma olusturma ve algoritmik diisinme mantiginin
kavranmamasi oldugu belirlenmistir (Ersoy ve digerleri, 2011; Resnick ve digerleri, 2009). Bu
nedenle kodlama egitimlerine ne kadar erken yasta baslanirsa algoritmik diisiinme mantiginin
ogrenciler tarafindan kavranmasi o kadar kolay hale gelmektedir (Ozmen ve Altun, 2014). Ayrica
Sayin ve Seferoglu (2016), kodlama egitiminin bilisim ¢agmin gereksinim duydugu bireylerin
yetistirilmesinde kodlama konusunun egitim programlarinda daha fazla yer almas1 gerektigini
vurgulamaktadir.

Ulkemizde ise 1960 yillarindan itibaren bilgisayar uygulamalari egitim siirecine entegre olmustur.
1995 yilinda 10. ve 11. Smif diizeylerine se¢meli “Bilgi Teknolojisi I-II"” dersi, 1998 yilindan itibaren
ise ilkokul 4. siiftan ortaokul 8. simifa kadar bir veya iki saatlik “Se¢meli Bilgisayar” dersleri
miifredata dahil edilmistir. 2006 yilinda 4. siiftan 8. sinifa kadar olan ders programlari yenilenerek
1. smiftan 8. sinifa kadar haftalik bir saatlik se¢meli ders seklinde giincellenmistir (Bardakgi ve
Keser, 2017). 2007 yilinda ise se¢meli bilgisayar dersinin adi “Bilisim Teknolojileri” olarak
degistirilerek 4. ve 5. simiflarda iki, diger sinif diizeylerinde bir saat olarak ayarlanmistir (TTKB,
2007). 2013-2014 egitim-6gretim yilindan itibaren dersin ad1 “Bilisim Teknolojileri ve Yazilim” olmus
ve 5. ve 6. siniflarda zorunlu iki saat, 7. ve 8. siniflarda se¢meli iki saat olarak diizenlenmistir.

Ders igeriginde yapilan son diizenlemelere ragmen vyapilan arastirmalarda Ogrencilere
kazandirilmas1 amaglanan problem ¢ozme, elestirel diisiinme gibi becerilerin yeterli diizeyde
gelistirilemedigi ifade edilmektedir (Sarikoz ve Alpan, 2019). Bu nedenle 6grencilere kazandirilmas:
hedeflenen problem ¢6zme, algoritmik diisiinme, elestirel diistinme gibi 21. yy becerilerini kapsayan
ve bu becerilerin edinilmesi i¢in uygun olarak hazirlanmig etkinliklerden olusan yeni bir miifredata
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gereksinim duyulmustur. Bu dogrultuda Milli Egitim Bakanligi, Yenilik ve Egitim Teknolojileri
Genel Midiirligi (YEGITEK) koordinesinde ogrencilere bilisimle iiretim becerileri kazandirmak
i¢in kodlama ve 3B tasarim etkinliklerini kapsayan Bilisimle Uretim Pilot Uygulamasi 2019 yilinda
hayata gecirilmistir.

Bilisimle Uretim Pilot Uygulamasi

Ulkemizde 5. ve 6. siniflarda iki saat zorunlu olarak okutulan Bilisim Teknolojileri ve Yazilim dersi
kapsaminda ¢agin bireylerden bekledigi bilisim teknolojilerini kullanarak problem ¢é6zmeye yonelik
uriin ve tasarimlar olusturma, kodlama yapma gibi gereksinimleri kazandirmak i¢in daha erken
yaslarda kodlama egitimlerinin verilmesi amaciyla ilkogretim seviyesindeki 6grencilere algoritmik
diistinme ve problem ¢6zme becerileri kazandirmak i¢in Bilisimle Uretim Pilot Uygulamasi
uygulanmaya baglanmistir. Bilisimle Uretim Pilot Uygulamasi; Yenilik ve Egitim Teknolojileri Genel
Miidiirliigii (YEGITEK), Temel Egitim Genel Miidiirliigii, Din Ogretimi Genel Miidiirliigii ve
Ogretmen Yetistirme ve Gelistirme Genel Miidiirliigiiniin ortak ¢alismasi sonucu 2019 yili subat
ayinda baslamustir. Pilot uygulamanin ilk asamasi {i¢ ilde 15 okulda ki toplam 27 6gretmen ve 2662
ogrenci katilimi ile gerceklestirilmistir. Kiigiik pilot uygulama ise Subat-Haziran donemleri arasinda
yapilmistir (YEGITEK, 2019a).

Bilisimle Uretim Pilot Uygulamasi 4. 5. ve 7. sinuf diizeylerinde uygulanmaktadir. Milli Egitim
Bakanlig1 tarafindan 2018-2019 egitim-6gretim yilnin ikinci doneminde Ankara, Istanbul ve Siirt’ten
secilen 15 okuldaki toplam 27 6gretmen ve 2662 6grenci katilimi ile proje ilk olarak uygulanmaya
baslanmus ve kiigiik 6lgekte pilot uygulama gergeklestirilmistir. Kiigiik 6lgekli pilot uygulama 5. smnif
seviyesinde uygulamugtir. Kiigiik 6lgekli pilot uygulamanin basariyla sonuglanmasinin ardindan
2019-2020 egitim-ogretim yilinda Milli Egitim Bakanlig: tarafindan 81 ilden segilen 150 okul pilot
uygulamaya dahil edilmistir. Orta 6lgekli pilot uygulamadaki okullarda uygulama 5.smif diizeyinde
devam ederken ilk pilot uygulama yapilan okullara 4. ve 7.smif diizeyleri eklenmistir.

2019-2020 egitim-6gretim yilinda Bilisimle Uretim Pilot Uygulamasmin gerceklestirildigi 5.
smiflarda zorunlu iki saat olan Bilisim Teknolojileri ve Yazilim dersine ek olarak bir saat Se¢meli
Bilisim Teknolojileri ve Yazilim dersi eklenmistir. Egitim miifredati kapsaminda Scratch ile kodlama
konusu dahilinde; “kuklay1 hareket ettirelim, kuklay1 kiigiiltelim, kuklay:1 dans ettirelim, kuklanin
rengini degistirelim, kediye kare gizdirelim, kediye ig ige ticgenler ¢gizdirelim, klavye ile etkilesim 1-
2, fare ile etkilesim, top ziplatma oyunu yapalim, kedi ejderhaya karsi, cad: sihirbaz kavgas: 1-2,
agactan diisen elma, kelime ¢evirme uygulamas: yapalim” etkinlikleri yillik plana dahil edilmistir.
Ayrica Tinkercad ile ti¢ boyutlu tasarim konusu dahinde; “gomlek diigmesi yapalim, capa
anahtarlik yapalim, donen anahtarlik yapalim, masaiistii kalemlik yapalim, bloklarla tasarim
yapalim, yumurta kab1 yapalim, yiiziik yapalim ve kapakli saklama kutusu yapalim etkinlikleri”
yillik plana dahil edilmistir. S4A ile Akilli Cihaz- mBlock ile Akilli Cihaz Tasarimi konusu dahinde
ise; “led ile sinyal verelim, 15181 giicline gore led yakalim, buton ile led yakalim, ortam 1sisin1
Olgelim, yiriiyen 1siklar, atesimizi 6lgelim, her tus farkli renk, sehirlerin hava durumu, joystick ile
araba yarisi, deprem simiilatorii yapalim, ugak simiilatorii yapalim 1-2-3, Arduino ile voltmetre
yapalim 1-2 ve Arduino ile uzay oyunu 1-2-3-4” etkinlikleri yillik plana dahil edilmistir (MEB, 2019).

2020-2021 egitim-6gretim yili itibariyle pilot uygulamanin yayginlasmas: ve uygulanabilirliginin
artirilmasi icin Bilisimle Uretim Pilot Uygulamasi giincellenerek etkinlik ve uygulamalarin Egitim
Bilisim Agi'na (EBA) aktarilmasma karar verilmistir. Igerik ve uygulamalarin gelistirilmesi igin
Ogretmen gorevlendirmeleri yapilarak Ogrenci seviyelerine uygun etkinliklerin hazirlanmasi
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saglanmistir. Ders icerikleri “Bilisim Teknolojileri ve Yazilim Dersi Bilisimle Uretim Pilot
Uygulamas1” adi altinda 6gretmen ve ogrencilerin kullanimima sunulmustur. 4. 5. 6. ve 7. smif
diizeylerinde miifredat dahilindeki tiim igerikler konu basliklari ile slaytlar ve videolar seklinde
EBA’ya yiiklenmistir.

Sonug olarak Biligimle Uretim Pilot Uygulamasinin hedefleri arasinda 6grencilere problem ¢ozme
becerileri kazandirmak ve dgrencilerin kodlamaya yonelik tutumlarini gelistirmek yer almaktadir.
Bu baglamda, gerceklestirilen arastirma 2019-2020 egitim-6gretim yilinda orta olgekli pilot olarak
uygulanan Bilisimle Uretim Pilot Uygulamasiin gergeklestirildigi bir okuldaki o6grencilerin
problem ¢6zme becerileri ve kodlamaya yonelik tutumlari iizerinde etkisinin incelenmesine
odaklanmaktadir. Aragtirmanin amaci, Bilisimle Uretim Pilot Uygulamasi kapsaminda verilen
egitimlerin, 5. sif Ogrencilerinin problem ¢ozme becerileri ve kodlamaya yonelik tutumlar
tizerindeki etkisini incelemektir. Bu amag dogrultusunda asagidaki sorulara cevap aranmastir.

o Bilisimle Uretim Pilot Uygulamasinin 5.siif dgrencilerinin problem ¢dzme becerileri
tizerinde etkisi var midir?

e Bilisimle Uretim Pilot Uygulamasinin 5. Smif 6grencilerinin kodlamaya yo6nelik tutumlari
tizerinde etkisi var midir?

e Bilisimle Uretim Pilot Uygulamasina iligskin dgrencilerin goriigleri nelerdir?

Yontem

Arastirma Modeli

Bilisimle Uretim Pilot Uygulamasinin ortaokul 5. sinif dgrencilerinin kodlamaya yonelik tutumlari
ve problem c¢6zme becerileri tizerindeki etkisinin arastirildigi bu calisma, karma yontem
desenlerinden agiklayici ardisik desen temel alinarak yiiriitiilmiistiir. Agiklayict ardisik desenin
amac, arastirma problemine yonelik ytiriitiilen arastirmadaki nicel sonuglarin agiklanmasi igin nitel
¢alismanin yapilmasidir (Creswell, 2015) Arastirmanin nicel boyutunda; deneysel desenlerden tek
grup Ontest-sontest deseni kullanilmistir. Nitel arastirma boyutunda ise durum c¢alismasi deseni
temel alinarak nicel verilerden elde edilen sonuglarin agiklanmasi amaciyla bir calisma
yurttilmistiir.

Calisma Grubu

Aragtirmanin nicel ve nitel boyutu igin iki farkli galisma grubu belirlenmistir. Arastirmanin ¢alisma
grubunun belirlenmesinde amagli Ornekleme yontemlerinden olgiit Ornekleme yontemi
kullanilmistir. Arastirmanin ¢alisma grubunu, altyapis: (bilisim teknolojileri laboratuvar: olan)
uygun oldugu icin Milli Egitim Bakanhg: tarafindan Tiirkiye genelinde Bilisimle Uretim Pilot
Uygulamasi igin se¢ilmis 150 okullardan biri olan Tokat Fevzi Cakmak Ortaokulu 5. sinif 6grencileri
olusturmaktadir. Bilisimle Uretim Pilot Uygulamasi kapsaminda dgretmen egitimlerinde gorev
almis arastirmaci tarafindan Bilisimle Uretim Pilot Uygulamasmim uygulandigi 130 6grenci
arastirmanin nicel boyutundaki c¢alisma grubunu olusturmaktadir. Nicel arastirmaya katilan
ogrencilerin yarisi kadin (f=65, %=50) ve erkektir (f=65, %50). Ogrencilerin tamami 5. sinifa devam
etmektedir ve yas araliginin ise 10 ile 12 arasinda degismektedir. Ogrencilerin biiyiik cogunlugu 11
yasindaki (f=110, %84,5) Ogrencilerden olusmaktadir. Nitel boyutta ise ayni pilot uygulama
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okulunda okuyan ve deneysel siirece katilmis 5. sinif 6grencilerinden 4 erkek ve 6 kadin 6grenci
olmak tizere toplam 10 6grenci ¢alisma grubunu olusturmaktadir. Ogrencilerin 9u 11 yasinda biri
ise 12 yasindadir. Goriisme yapilacak 6grencilerin segimleri yapilirken derse karg ilgisi ve kendini
ifade etme yetenegi giiclii goniillii 6grencilerin olmasina dikkat edilmistir.

Veri Toplama Araglar:

Aragtirmada {i¢ farkl: veri toplama araci kullanilmigtir. Arastirmanin nicel boyutunda veri toplama
araci olarak “Cocuklar i¢in Problem Cézme Envanteri” ve “Ortaokul Ogrencilerinin Kodlamaya
Yonelik Tutumlari Olgegi” kullanilmistir. Arastirmanin nitel boyutunda ise 6grenci goriiglerinin
alabilmesi igin hazirlanan yar1 yapilandirilmis goriisme formu ve arastirmaci notlarindan
faydalanilmsgtir.

Cocuklar Icin Problem Cozme Envanteri

Aragtirmada, 5. smif 6grencilerinin problem ¢ézme becerilerinin Slgiilmesi igin Serin ve digerleri
(2010) tarafindan gelistirilen “Cocuklar i¢in Problem C6zme Envanteri” kullanilmuistir. Olgme
aracindaki sorular 51i Likert tipinde, 24 maddeden olugsmaktadir. Olgme aracindaki 24 maddenin
12’si olumlu, 12’si ise olumsuz maddeden olusmaktadir. Envanter; problem ¢6zme becerisine
gliven, 0z denetim ve kaginma olmak {izere {i¢ alt boyuttan olugsmaktadir ve agiklanan varyans
degeri %42.26’dir. Olgegin geneline iliskin Cronbach Alfa giivenirlik katsayisi .80, problem ¢dzme
becerisine giiven, 6z denetim ve kaginma alt boyutlarina iliskin i¢ tutarlilik katsayilar ise sirasiyla
.85, .78 ve .66 olarak bulunmustur. Olgegin yapilan dogrulayici faktor analiz sonuglarina gore uyum
iyiligi degerleri x>=621.05, df=249, x?/df=2.49, RMSEA=.051, NNFI=.87, CFI=.90, GFI=.92, ve AGFI=.90
olarak tespit edilmistir. Buna gore, ¢ocuklar icin gelistirilen problem ¢6zme envanterinin {ig
faktorden olusan yap1y1 dogru bir sekilde 6l¢tiigii dogrulanmstir.

Ortaokul Ogrencilerinin Kodlamaya Yonelik Tutumlar: Olgegi

Aragtirmada 5. smif 0grencilerinin kodlamaya yonelik tutumlarini belirlemek icin Giil ve digerleri
(2019) tarafindan gelistirilen “Ortaokul Ogrencilerinin Kodlamaya Yonelik Tutumlar: Olgegi”
kullanilmigtir. Olgme aracindaki sorular 571i Likert tipinde 13 maddeden olusmaktadir. Olgek
maddelerinden 5 tanesi olumlu, 8 tanesi olumsuz maddedir. Olgek tek boyutlu olup agiklanan
varyans degeri %53.4'tiir. Olgegin Cronbach Alfa giivenirlik katsayis1 .93 bulunmustur. Olgegin
yapilan dogrulayic faktor analiz sonuglarina gore uyum iyiligi degerleri RMSEA=.08, CFI=.98,
NNFI= .97, GFI=.91, AGFI=.87 olarak belirlenmistir. Buna gore uyum indeksleri olusturulan 6lgegin
ortaokul Ogrencilerinin kodlamaya yonelik tutumlarini tek boyutta Olcen gegerli bir model
oldugunu gostermistir.

Yar1 Yapilandirilmig Goriisme Formu ve Arastirmact Notlar

Bilisimle Uretim Pilot Uygulamasinin 6grencilerin problem ¢ézme becerileri ve kodlamaya y&nelik
tutumlar: {izerindeki etkisine iligskin sonuglar1 derinlemesine arastirmak amaciyla 6grenci goriisleri
de alinmistir. Bu amagla arastirmaci tarafindan yar1 yapilandirilmis goriisme sorulari hazirlanmaistir.
Gortisme sorularmin gegerlilik ve giivenirliliginin saglanmasi i¢in sorular once daha once nitel
arastirma konusunda deneyimli iki uzman tarafindan degerlendirilmis ve uzmanlardan gelen
doniitler sonrasinda sorular tizerinde gerekli diizenlemeler yapilmistir. Goriisme sorularinin
diizenlenmesi tamamlandiktan sonra uygulama oncesi Bilisimle Uretim Pilot Uygulamasinin
yuritildigi okulda 6grenim goren ve calisma grubunda olmayan 5. smif 6grencilerinden rastgele
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sec¢ilmis bir kadin ve bir erkek 0grenciyle pilot goriisme yapilmistir. Yapilan pilot goriisme ile
sorularin anlagilirhigy, siiresi ve gegerligi kontrol edilmistir.

Aragtirma siirecinde ayrica Bilisimle Uretim Pilot Uygulamasimin ogrencilerin problem ¢ézme
becerileri ve kodlamaya yonelik tutumlar: tizerindeki etkisini derinlemesine incelemek amaciyla
arastirmact notlar1 da kullanilmistir. Bunun igin deneysel siire¢ boyunca Ogrencilerin siireg
icerisindeki deneyimleri, duygusal durumlari, yasadiklar: zorluklar gibi gozlenen durumlari not
edilmistir. Arastirmaci notlarindan goriisme sorularinin ¢éziimlenmesi siirecinde faydalanilmistir.

Veri Toplama Siireci

Arastirmanin veri toplama stireci 2019-2020 egitim 6gretim yili igerisinde gerceklestirilmistir. Veriler
Tokat il merkezindeki devlet okulu olan Fevzi Cakmak Ortaokulu 5. sinif 6grencilerinden alinan
izinler dogrultusunda ytiz yiize toplanmistir. Veri toplama siirecinde dlgekler icin &ncelikle Tokat i1
Milli Egitim Miidiirliigiinden ve Tokat Gaziosmanpasa Universitesi Sosyal ve Beseri Bilimler
Aragtirmalar: Etik Kurulundan (Tarih: 13.03.2020, Karar No: 2020/03.12) gerekli izinler alinmistir.
Ayrica Ogrencilerin ebeveynlerine gerekli bilgilendirme yapilarak uygulama oOncesi izinleri
alinmugtir. Izinler alindiktan sonra uygulamanin yapilacagi siniflara dénem baginda 6l¢me araglari
ontest olarak uygulamayi gergeklestiren arastirmaci tarafindan yiiz yiize uygulanmigtir. Bilisimle
Uretim Pilot Uygulamasi bir egitim-6gretim y1li boyunca toplam 36 hafta uygulanmigtir. Ekim 2019
yilinda baglayan Bilisimle Uretim Pilot Uygulamasi kapsaminda egitimler sekiz aylik bir dénem
igerisinde gergekleserek Haziran 2020 yilinda tamamlanmistir. Uygulama sonunda ayni 6l¢me
araglar1 tiim 6grencilere sontest olarak uygulanmistir. Son olarak uygulamanin tamamlanmasinin
ardindan deneysel uygulamaya katilan Ogrenciler igerisinde goniillii olan 10 6grenciyle yar1
yapilandirilmis goriismeler yapilmistir. Goriismeler yiiz yiize gergeklestirilmis ve goriisme
stiresinin ortalamasi 10 dakika 08 saniye olarak hesaplanmistir. Yapilan goriismelerde veri kaybimin
olmamasi agisindan 6grencilerin izinleri alinarak ses kayd1 yapilmistir. Ayrica 6grencilere goriisme
esnasinda herhangi bir nedenle rahatsizlik duymasi durumunda goriismeyi sonlandirabilecegi
bilgisi verilmistir.

Deneysel islem

Aragtirmanin deneysel siireci Bilisimle Uretim Pilot Uygulamast igin segilen okulda 5. siniflarda
verilen 2 saatlik zorunlu “Bilisim Teknolojileri ve Yazilim” dersi ile 1 saat se¢meli “Bilisim
Teknolojileri ve Yazilim” dersi igerisinde gergeklestirilmistir. Ogrenciler Bilisimle Uretim Pilot
Uygulamas: kapsaminda online egitim platformlarina biri olan “bilisimgaraji.com” adresine iiye
yapilmistir. Ders miifredatinda ilk olarak teknoloji tarihi {initesi igeriginde yer alan dijital
vatandaslik, internetin hayatimiza getirdigi firsatlar ve riskler etkinlikleri yapilarak bilisim garaji
tizerinden video ve slaytlarla ders igerikleri tamamlanmigtir. 5. Sinuf miifredatinda ki diger bir iinite
olan bilisimle iiretim {initesi kapsaminda yazilim teknolojileri, donanim teknolojileri ve tasarim
teknolojileri konular1 tizerinde durulmustur. Yazilim teknolojileri konusunda hedeflenen becerilen
kazandirilmasi amaciyla Scratch blok tabanli programlama araci kullanilmistir. Scratch ile yedi hafta
boyunca kuklay1 hareket ettirme, sekiller ¢izme, top ziplatma oyunu, cadi sihirbaz kavgasi, kelime
cevirme ve agactan diisen elma uygulamalar1 yaptirilmistir. Tasarim teknolojileri konusunda
hedeflenen becerilen kazandirilmasi amaciyla Tinkercad 3B modelleme ve tasarim araci
kullanilmistir. Ogrenciler sekiz hafta boyunca Tinkercad ile ¢apa anahtarlik, donebilen anahtarlik,
diigme, yumurtalik, yiiziik, kalemlik, traktor romorku gibi pek ¢ok nesne tasarlamis ve 3D yazici ile
tirtinlerinin giktilarini alarak etkinlikleri tamamlamislardir. Covid-19 pandemisi nedeniyle deneysel
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siireg igerisinde yer alan “Akilli cihaz tasarimi” konusundaki tiim etkinlikler, okullarin uzaktan
egitime gecmesi ve Ogrencilerde gerekli materyallerin olmamasi gibi nedenlerle
tamamlanamamustir. Ugili konuda yer alan donanim teknolojileri konusunda mBlock programi
kullanilarak yiiriiyen 1siklar, her tus farkli renk ve joystick ile araba yaris1 etkinlikleri yaptirilmistir.
Egitim-6gretim doneminin bitimi ile deneysel siire¢ tamamlanmustir.

Verilerin Analizi

Aragtirmada nicel verilerin analizinde IBM SPSS 22 programindan faydalanilmistir. Arastirma
kapsaminda toplanan verilerin analizi Oncesinde veriler uyumsuzluk ve tutarsizlik agisindan
kontrol edilmistir. Daha sonra arastirma sorulari kapsaminda yapilacak analizler oncesinde
parametrik test varsayimlari olan verilerin normalligi ve homojenligi incelenmistir. Verilerin
normalligi hem problem ¢6zme becerisi (PCB) ve kodlamaya yonelik tutum (KYT) ontest ve sontest
puanlarinin garpiklik ve basiklik degerleri ile hem de Kolmogorov-Simirnov testi ile incelenmistir.
Buna gore, carpiklik (PCBentest=-0.429 ve PCBsontest=-0.404; KYTontes=-0.292 ve KYTsontest=-0.434) ve
basiklik (PCBéntest=-0.127 ve PCBsontes=-0.050; KYTontes=0.947 ve KYTsontes=-0.282) degerlerinin
alanyazinda belirtilen sinir deger olan -1 ile +1 arasinda (Biiyiikoztiirk ve digerleri, 2018) oldugu,
Kolmogorov-Simirnov testinin ise anlamli ¢ikmadigi (D(130)=0.69, p>.05; D(130)=0.51, p>.05;
D(130)=0.138, p>.05; D(130)=0.103, p>.05) belirlenerek verilerin normal dagildig1 anlagilmistir. Bu
sonuglara gore Bilisimle Uretim Pilot Uygulamasina katilan dgrencilerin problem ¢ézme becerileri
ve kodlamaya yonelik tutumlarindaki degisimi incelemek igin parametrik testlerden
yararlanilmistir. Bilisimle Uretim Pilot Uygulamasinin $grencilerin problem ¢ézme ve kodlamaya
yonelik tutumlar: tizerindeki etkisini ayr1 ayr1 incelerken bagimh degisken sayisinin fazla olmasi
nedeniyle p degerinin yanlis yorumlanmasini engellemek i¢in Bonferroni uyarlamas: yapilmistir
(Field, 2005). Buna gore, ontest ve sontest puanlarmin farkliligini test etmek icin (anlamlilik diizeyi
/ uygulanan test sayis1) formiiliinden yararlanilarak kritik anlamlilik diizeyi .0125 olarak kabul
edilmis ve p degerleri buna gore yorumlanmuistir.

Ogrencilerle gergeklestirilen yari yapilandirilmig goriismelerden elde edilen nitel verilerin
analizinde ise 6ncesinde kayit altina alinan goriismeler oncelikle bilgisayar ortamina aktarilmistir.
Bilgisayar ortamina aktarilan verilerin dogrulugu kontrol edildikten sonra elde edilen veriler igerik
analizi ile analiz edilmistir. Icerik analizi ile goriisme sorularina iliskin temalara ve alt temalara
ulasilmistir. Belirlenen temalarin giivenirligi i¢in bir uzman bagimsiz olarak verileri temalara
ayirarak kodlayicilar arasi tutarliliga bakilmistir. Bunun igin Miles ve Huberman (1994)'in
glivenirlik formiiltinden (Giivenirlik = Gortis Birligi / (Gortis Birligi + Goriis Ayrilig1) yararlanilmis
ve kodlayicilar arast uyum oran %90 bulunmustur. Igerik analizi kullanilarak elde edilen bulgular,
dogrudan alintilar yapilarak verilmistir. @grencilerin gortisleri aktarilirken gizliliklerini korumak
amaciyla gergek isimleri kullanilmayip her bir 6grenciye numara (O1, O2 vb.) verilmistir. Ayrica
goriisme sonucunda elde edilen veriler arastirmact notlar1 ile harmanlanarak bulgular
yorumlanmustir.

Bulgular

Bu boliimde, 6l¢me araglar ile toplanan nitel ve nicel verilerin analizi sonucunda elde edilen
bulgular basliklar halinde sunulmustur.
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Bilisimle Uretim Pilot Uygulamasinin Ortaokul Ogrencilerinin Problem Cézme Becerisine Etkisi

Arastirma kapsaminda Bilisimle Uretim Pilot Uygulamasi kapsaminda verilen egitimlerin ortaokul
ogrencilerinin problem ¢6zme becerisine etkisini 6l¢gmek amaciyla problem ¢6zme becerileri
envanterinden aldiklar1 ntest ve sontest puanlar analiz edilerek Tablo 1’de sunulmustur.

Tablo 1
Problem Cozme Becerileri Envanteri Ontest- Sontest Puanlarina Ait Iliskili Orneklem t-Testi Sonuclar:
Faktor Aritmetik Ortalama n Standart Sapma sd t p d
Ontest sontest Ontest  sontest
Problem Co6zme 3.53 3.93 130 0.81 0.76 129 -4.056 .000*  0.35
Becerisine Giiven
Oz Denetim 3.46 3.65 130 0.85 0.78 129 -1.861 .065
Kag¢inma 3.88 4.15 130 0.80 0.81 129 -2.638 .009*  0.23
Genel 3.59 3.89 130 0.72 0.60 129 -3.760 .000*  0.32
*p<.0125

Bilisimle Uretim Pilot Uygulamasinin, ortaokul 8grencilerinin problem ¢dzme becerileri {izerindeki
etkisinin arastirildig1 aragtirmada, Bilisimle Uretim Pilot Uygulamasi &ncesi ve sonrasi yapilan
problem ¢6zme becerisi envanteri puan ortalamalar1 arasinda bir fark olup olmadigini belirlemek
amaciyla yapilan iliskili 6rneklem t testi sonucu incelendiginde envanter genelinde anlaml bir
farklilik oldugu goriilmektedir [t(129)=-3.760, p<.0125]. Ogrencilerin uygulama &ncesi problem
cozme becerileri envanteri puanlari genel ortalamas: X=3.60 iken, uygulama sonrasi problem ¢6zme
beceri envanteri genel ortalamasinin X=3.90 oldugu goriilmektedir. Ayrica ortaokul dgrencilerinin
problem ¢6zme becerileri envanteri problem ¢6zme becerisine giiven [t(129)=-4.056, p<.0125] ve
kaginma [t(129)=-2.638, p<.0125] alt boyutunda sontest puanlarinin ontest puanlarindan yiiksek
oldugu ve anlaml bir farklilik oldugu goriilmektedir. Buna karsin ortaokul 6grencilerinin problem
¢ozme becerileri envanteri 6z denetim alt boyutunda ise sontest puanlarinin 6ntest puanlarindan
yiiksek olmasma ragmen anlamli bir farklilik goriilmemektedir [t(129)=-1.861, p<.0125]. Bu sonuglar,
uygulanan Bilisimle Uretim Pilot Uygulamasina katilan ortaokul &grencilerinin problem ¢zme
becerileri {izerinde anlamli bir farkliblk olusturdugunu gostermektedir. Ayrica yapilan
karsilastirmaya iliskin hesaplanan etki biiytikliigii (d=0.32) ortaya ¢ikan bu farkin orta diizeyde bir
fark oldugunu gostermektedir. Bu durum, Bilisimle Uretim Pilot Uygulamasina katilan ortaokul
ogrencilerinin problem ¢6zme becerileri iizerinden anlamli bir etkisinin oldugunu ortaya
koymaktadir.

Bilisimle Uretim Pilot Uygulamasinin Ortaokul Ogrencilerinin Kodlamaya Yonelik Tutumuna
Etkisi

Aragtirma kapsaminda Bilisimle Uretim Pilot Uygulamasi kapsaminda verilen egitimlerin ortaokul
ogrencilerinin kodlamaya yonelik tutumuna etkisini 6l¢gmek amaciyla kodlamaya yonelik tutum
Olceginden aldiklar: Ontest ve sontest puanlar1 analiz edilerek Tablo 2’de sunulmustur.

150



Bilisimle Uretim Pilot Uygulamasinin 5. Smif Ogrencilerinin Problem Cézme Becerileri ve Kodlamaya Yonelik
Tutumlar1 Uzerindeki Etkisi

Tablo 2.
Kodlamaya Yonelik Tutum Olcegi Ontest- Sontest Puanlarina Ait Iliskili Orneklem t-Testi Sonuclari
n X SS sd t p
Ontest 130 4.20 0.67 129 -1.65 101
Sontest 130 4.34 0.42

Bilisimle Uretim Pilot Uygulamasinin, ortaokul 6grencilerinin kodlamaya yénelik tutumlar
{izerindeki etkisinin arastirildig1 arastirmada, Bilisimle Uretim Pilot Uygulamasi dncesi ve sonrasi
yapilan kodlamaya yonelik tutum o0lgegi puan ortalamalar: arasinda bir fark olup olmadigini
belirlemek amaciyla yapilan iligkili 6rneklem t testi sonucu incelendiginde anlamli bir farklilik
goriilmemektedir [t(129)=-1.650, p>.0125]. Ancak ortaokul Ogrencilerinin uygulama Oncesi
kodlamaya yonelik tutum 6lgegi puan ortalamast X=4.20 iken, uygulama sonrasi kodlamaya yénelik
tutum dlgegi puan ortalamasi X=4.34 olarak dlciilmiistiir. Bu sonuglar, uygulanan Biligsimle Uretim
Pilot Uygulamasinin, ortaokul 6grencilerinin kodlamaya yonelik tutumlarini artirmasia ragmen
goriilen farkliligin istatistiksel olarak anlamli olmadigini gostermektedir. Buna gore, Bilisimle
Uretim Pilot Uygulamasinin ortaokul 6grencilerinin kodlamaya yonelik tutumlar1 {izerinde olumlu
bir etki olusturdugu fakat bu etkinin anlamli olmadig1 goriilmiistiir.

Bilisimle Uretim Pilot Uygulamasinin Ortaokul Ogrencilerinin Problem Cézme Becerisine ve
Kodlamaya Yonelik Tutumuna Etkisine iliskin Ogrenci Gériislerine Dair Bulgular

Bu béliimde, Bilisimle Uretim Pilot Uygulamasinin dgrencilerin problem ¢ézme becerilerine ve
kodlamaya yonelik tutumlarina etkisi konusunu daha derinlemesine anlamak adina egitime katilan
ortaokul ogrencileriyle yapilan goriismelerin ¢dziimlenmesi sonucunda elde edilen bulgular
verilmigtir. Ayrica ortaokul 6grencilerinin siireg igerisindeki gozlenen durumlarina iliskin alinan
notlar analizler sonucunda elde edilen bulgular ile birlikte sunulmustur.

Tablo 3.

Bilisimle Uretim Pilot Uygulamas: Kapsaminda Alinan Derslerin Katkilarina Iliskin Ogrenci Goriisleri
Tema Alt Temalar Kodlar f
Egitimin Katkis1 Sosyal Anlamda Katk1 Eglenme
Goriis degisikligi
llgi artma
Bos vakit degerlendirme
Meslek tercihi olusturma
Problem ¢dzme becerisine katki
Teknik Anlamda Katki Kodlamay1 6grenme
3 boyutlu tasarim yapmay1 6grenme

_ =N = N W ks 01

Bilgisayar1 iyi kullanmay1 6grenme

Bilisimle Uretim Pilot Uygulamas: kapsaminda alman egitimlerin 6grenciler iizerindeki katkist
hakkindaki gortisler incelendiginde goriislerin iki ayri temaya ayrildigi goriilmektedir. Bu alt
temalar frekans: yiiksek olandan diisiik olana dogru “sosyal anlamda katki” ve “teknik anlamda
katki” olarak siralanmistir. Ortaokul 6grencileri Bilisimle Uretim Pilot Uygulamasi kapsaminda
almis olduklar1 egitimlerin kendilerine hem sosyal anlamda hem de teknik anlamda katk:
sagladigin belirtmislerdir. Sosyal anlamdaki katkilar arasinda problem ¢6zme becerisine katkinin
da oldugu goriilmektedir. Ayrica arastirmaci notlarina gore, 6grencilerin derse kars: ilgilerinin
yliksek oldugunu, derste etkinlikler siirecinde eglendiklerini, etkinliklerden kalan zamanlarda ve
teneffiis aralarinda etkinlikleri yapmaya devam ettikleri gozlemlenmistir. Buna gore, ortaokul
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ogrencilerinin Bilisimle Uretim Pilot Uygulamasinda katildiklar1 dersleri eglenceli bulduklari, derse
karst olumsuz goriislerinin degistigi ve ilgilerinin arttigi sdylenebilir. Bilisimle Uretim Pilot
Uygulamas: kapsaminda 6grencilerin katildig1 derslerin katkilarina iliskin goriislerinden bazilar:
sunlardir:

Ben 6nceden bunlara katilmadan 6nce bilgisayarla ilgili hicbir sey bilmiyordum kodlama falan.

Ama 5. smifta bunlar1 6grenince siz bu uygulamay1 bize acinca acayip hosumuza gitmisti. Kodlama
yapiyorduk acayip dikkatimiz cekti. [lk defa goriiyorduk baya dikkatimizi cekmisti (O2).

Bilgisayariiyi kullanmayi, program yazmayi, programlar yazmayi, oyunlar yapmay1. Ev, araba her
sey yapmay1 3 boyutlu olarak bunlar1 6grendim (O9).

Tablo 4.
Bilisimle Uretim Pilot Uygulamas: Kapsaninda Alinan Derslerde Zevk Alinan Béliimlere Iliskin Goriisler
Tema Alt Temalar Kodlar f
Zevk Alinan Boliimler Kodlama Hayal giiciiyle oyunlar yapmak 5
Kuklalar1 canlandirmak 2
3 boyutlu tasarim Yeni tasarimlar yapmak ({iretmek) 3
Hayal giiciinii kullanmak 1

Ortaokul 6grencilerinin katildiklar1 derslere iliskin zevk aldiklar: boliimler dersin konu baglhiklarina
gore kendi igerisinde 2 alt temaya ayrilmaktadir. Ortaokul dgrencileri Bilisimle Uretim Pilot
Uygulamas:1 kapsaminda almis olduklari derslerde hayal giliciiyle oyun yapma, kuklalar:
canlandirma veya hayal giiciinii kullanma konusunda zevk aldiklarini belirtmislerdir. Ayrica
arastirmaci notlarinda, 6grencilerin en ¢ok kodlama boliimiinde kendi oyunlarini tasarlamaktan ve
yaptiklar1 oyunlari oynamaktan zevk aldiklar1 gozlemlenmistir. Buna gore, ortaokul 6grencilerinin
Bilisimle Uretim Pilot Uygulamasi kapsamindaki etkinliklerde kodlama bsliimiinde ve bu béliimde
de en ¢ok hayal giiciiyle oyunlar yapmak kismindan zevk aldiklar1 sdylenebilir. Bilisimle Uretim
Pilot Uygulamasi kapsaminda alinan derslerde ogrencilerin zevk aldig1 boliimlere iligkin
gortislerden bazilar1 sunlardir:

Ben Scratch’te zevk aldim. Oyunlar1 kendin yapmak, kodlamalarini kendin yapmak ¢ok eglenceli
geldi. Kostiim segmek, kukla se¢mek, arka plan se¢mek ¢ok eglenceli (03).

En sevdigim Tinkercad’di. Bir sey tasarlamak iiretmek, ortaya bir {iriin koymak hosuma gitti (O6).
Tablo 5.

Bilisimle Uretim Pilot Uygulamas: Kapsaminda Alinan Derslerde Zorlamlan Béliimlere Iliskin Goriisler
Tema Alt Temalar Kodlar f
Zorlanilan Boliimler 3 boyutlu tasarim Nesneleri boyutlandirma

Cetveli kullanma
Yeni tasarimlar olugturma
Nesneleri diizenleme
Hizalama yapma
Donanimsal sikintilar
Kodlama Kodlarin mantigini anlama

_ o = = = =W

Uygulamalar1 yapma

Ortaokul ogrencilerinin katildiklar1 derslerde zorlandiklar1 noktalara iliskin goriigleri kendi
icerisinde 2 alt temaya ayrilmaktadir. Ortaokul &grencileri Bilisimle Uretim Pilot Uygulamasi
kapsaminda almis olduklar: derslerde 3B tasarim konusuyla iliskili nesneleri boyutlandirma ve
cetvel kullannminda zorlandiklarini belirtmislerdir. Kodlama konusunda ise kodlarin mantigini
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anlamada zorlandiklar1 anlasilmaktadir. Ayrica arastirmaci notlarinda, dgrencilerin 3B tasarim
bolimiinde zorlandiklar1 gozlemlenmistir. Bu zorlugun O&grencilerin en, boy, yiikseklik
kavramlarini ve geometrik sekilleri iyi bilmemelerinden kaynaklandig1 degerlendirilmektedir. Buna
gore, ortaokul dgrencilerinin Bilisimle Uretim Pilot Uygulamasinda kodlama konusunda 3B
tasarima gore daha az zorlandiklari, kodlama Ozelinde ise kodlamanin mantigini anlamada
zorlandiklar1 goriilmektedir. Bilisimle Uretim Pilot Uygulamasi kapsaminda almnan derslerde
ogrencilerin zorlandiklar: boliimlere iliskin goriislerinden bazilar1 sunlardir:
En ¢ok zorlandigim yine Tinkercad oldu. Hocam boyutlarini falan ayarlamak zor oldu benim i¢in

tabletten yaptim (O8).

Galiba oda Tinkercad. U¢ boyutlu cizimlerin sonrasinda ne ¢ikacagmi bir adim sonrasini hayal
etmek ya da bir yerde hata yaptigimizda hatamizi diizeltmek falan biraz zorlad1 (O10).

Tablo 6.

Bilisimle Uretim Pilot Uygulamas: Kapsaminda Uygulanan Etkinliklerin Problem Cozme Becerisi Uzerindeki
Etkisine Iliskin Ogrenci Goriigleri
Tema Alt Temalar Kodlar
Problem Cozme Kodlama Farkli ¢6ziim yollar1 aramay1 6grenme

Becerisine Etkisi Pes etmemeyi grenme
Etkili olmad:
3 Boyutlu Tasarim Pes etmemeyi 6grenme
Farkl1 ¢6ziim yollar1 deneme

N W O = J O

Giinliik hayatta karsilastigi problemleri
¢ozebilmeyi 6grenme
Etkili olmads 1

Gortisme yapilan ortaokul Ogrencilerinin goriislerine gore ders kapsaminda gerceklestirilen
etkinliklerin problem ¢6zme becerisine etkisi kendi igerisinde 2 alt temaya ayrilmaktadir. Ortaokul
dgrencileri Bilisimle Uretim Pilot Uygulamas: kapsamindaki derslerde gergeklestirilen etkinliklerin
problem ¢6zme becerisinin hem biligssel hem de duyussal yoniine katki sagladigini belirtmistir.
Problem ¢6zme becerisinin asamalarindan biri olan farkli ¢éziim yollar1 arama ve pes etmemeyi
ogrenme, gerceklestirilen etkinliklerin hem kodlama hem de 3B tasarim konularinda sagladig:
katkilardir. Ayrica arastirmaci notlarinda, 6grencilerin zorlandiklar1 ve geri kaldiklar: etkinliklerde
ogretmenlerine, arkadaslarma sorarak, kendi kendilerine denemeler yaparak hatalarmi gidermeye
calistiklar1 ve pes etmedikleri gozlemlenmistir. Buna gore, 6grencilerin kodlama boliimiinde farkl
¢ozlim yollar1 aramay1 6grenerek, 3B tasarim boliimiinde ise pes etmemeyi 0grenerek problem
¢6zme becerisini gelistirdikleri sdylenebilir. Bilisimle Uretim Pilot Uygulamasi kapsaminda
uygulanan etkinliklerin Ogrencilerin problem ¢6zme becerisine etkisine iliskin goriislerinden
bazilar1 sunlardair:

Mesela bir sorun var oradan tekrar kontrol ediyordum bir cihazdan bakiyordum. Yapamadiysam
size soruyordum canli derslerde, pes etmiyordum bir sekilde yapiyordum (O2).

Scratch’te problem oldugunda ¢dzmeye ¢alistim asla pes etmedim. Denedim bir siirii, ugrastim.
Etkili olmustur galiba (O8).

Tablo 7.
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Bilisimle Uretim Pilot Uygulamas: Kapsaminda Uygulanan Etkinliklerin Algoritmik Diigiinme Becerisi
Uzerindeki Etkisine Iliskin Ogrenci Goriigleri

Tema Alt Temalar Kodlar f
Algoritmik Diisiinme 3 Boyutlu Tasarim Islemleri sirastyla yapmanin énemini anlama 10
Becerisine Etkisi Diizenli calismanin 6nemini anlama 3
Kodlama Islemleri sirastyla yapmanin 6nemini anlama 10

Planli ve diizenli calismanin 6nemini anlama 1

Gortisme yapilan ortaokul Ogrencilerinin goriislerine gore ders kapsaminda gerceklestirilen
etkinliklerin algoritmik diisiinme becerisine etkisi kendi igerisinde 2 alt temaya ayrilmaktadir.
Ortaokul 6grencileri Bilisimle Uretim Pilot Uygulamasi kapsamindaki derslerde gerceklestirilen
etkinliklerin giiniimiiz 6nemli becerilerinden biri olan algoritmik diisiinme becerisine katki
sagladigini belirtmislerdir. Problemlerin ¢oziimiinde sistematik ve analitik bakis agisiyla ele alan
algoritmik diistinme becerisine yonelik islemleri sirasiyla yapmay: ve diizenli olmay1 6grenme
etkinliklerin hem kodlama hem de 3B tasarim bagliklarinda sagladig katkilardir. Ayrica arastirmaci
notlarinda Ogrencilerin, 6zellikle 3B tasarim etkinliklerinde islem adimlarina dikkat ettikleri,
adimlarda yanlishk oldugunda tekrar o adima donmek zorunda kalmalarindan dolayi islemleri
sirasiyla yapmaya Ozen gosterdikleri gozlemlenmistir. Buna gore, 6grencilerin 3B tasarim ve
kodlama boliimiinde islemleri sirasiyla yapmanin onemini anlayarak algoritmik diisiinme
becerilerini gelistirdikleri soylenebilir. Bilisimle Uretim Pilot Uygulamas: kapsaminda uygulanan
etkinliklerin 6grencilerin algoritmik diisiinme becerisi {izerindeki etkisine iliskin goriislerinden
bazilar1 sunlardir:

Adim yapmak konusunda etkili oldugunu disiiniiyorum benim igin. Ciinkii adim adim
ilerlemezsek sikint1 oluyor kodlarimiz diizenli ¢alismiyor hata veriyor. Burada yapa yapa bu
becerim gelisti (O1).

Tinkercad’de adim adim gitmezseniz istediginiz sey olmuyor. Siray1 atlayin, bir yeri unutun hepsi
karistyor. O yiizden adim adim islemleri sirasiyla yapmak ¢ok 6nemliydi. Ben de ¢ok dikkat ettim
sirastyla yapmaya (O10).

Tartisma, Sonug ve Oneriler

Aragtirma sonucunda Bilisimle Uretim Pilot Uygulamasi kapsaminda verilen egitimlerin ortaokul
ogrencilerinin problem ¢dzme becerilerini pozitif yonde gelistirerek istatistiksel olarak farkliliga yol
actig1 belirlenmistir. Bir bagka ifadeyle, Bilisimle Uretim Pilot Uygulamasi kapsaminda verilen
egitimler sonrasinda 6grencilerin problem ¢ozme becerileri envanteri genel puan ortalamalarinda
istatistiksel olarak anlaml bir farklilik bulundugu tespit edilmistir. Alanyazinda Bilisimle Uretim
Pilot Uygulamasi kapsaminda verilen egitimlerden biri olan kodlama egitiminin 6grencilerin
problem ¢6zme becerilerine etkisi iizerine yapilmis gesitli ¢alismalarda (Alp, 2019; Brown ve
digerleri, 2008; Calder, 2010; Cakir, 2020; Nam ve digerleri, 2010; Vatansever, 2018) benzer
bulgularin oldugu goriilmektedir. Aksi yonde calismalar da (Kalelioglu ve Giilbahar, 2014; Kukul
ve Gokgearslan, 2014; Pakman, 2018) olmasina karsin genel olarak kodlama egitiminin problem
¢ozme becerisini gelistirdigi goriilmektedir. Bilisimle Uretim Pilot Uygulamas: kapsaminda verilen
bir diger egitimlerden olan 3B tasarim uygulamalarinin dgrencilerin problem ¢6zme becerilerine
etkisi {izerine yapilmis alanyazindaki ¢alismalar incelendiginde de gerceklestirilen arastirmayla
benzer bulgulara ulasildigi goriilmektedir. Ornegin, Amir ve Thamuddin (2021), yaptiklari
calismada Cabri 3B yazilimi kullanilarak gerceklestirilen bilgisayar destekli 6gretim modelinin
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ogrencilerin problem ¢dzme becerileri {izerindeki etkisini incelemislerdir. Arastirma sonucunda
Cabri 3B yazilimini kullanan 6grencilerin problem ¢6zme becerileri {izerinde 6nemli artis oldugu
sonucuna ulagilmistir.

Arastirma sonucunda Bilisimle Uretim Pilot Uygulamasi kapsaminda verilen egitimlerin
ogrencilerin kodlamaya yonelik tutumlarinmi pozitif yonde gelistirmesine karsin istatistiksel olarak
farklihiga yol agmadig1 belirlenmistir. Bir bagka ifadeyle, Bilisimle Uretim Pilot Uygulamasi dncesi
ve sonrast kodlamaya yonelik tutum 6lgegi puan ortalamalar1 arasinda istatistiksel olarak anlaml
bir farklilik goriilmemistir. Alanyazinda Bilisimle Uretim Pilot Uygulamasi kapsaminda verilen
egitimlerden olan kodlama ve 3B tasarim uygulamalarinin 6grencilerin kodlamaya kars: tutumlar:
{izerindeki etkisine yonelik yapilan ¢alismalarda de benzer bulgular bulunmaktadir. Ornegin, Toklu
(2019) “kodu.game.lab” uygulamasmin tistiin gelisim ve normal gelisim gosteren 9-11 yas grubu
arasindaki 6grencilerin kodlamaya yonelik tutumlar: tizerindeki etkisini inceledigi aragtirmasinda
verilen kodlama egitiminin {istiin yetenekli ve normal gelisim gosteren 6grencilerin kodlamaya
yonelik tutumlar: iizerindeki istatistiki olarak anlamli bir farklilik olusturmadig: tespit edilmistir.
Benzer sekilde Balci ve digerleri (2020) yaptiklari ¢alisma ile “code.org” blok tabanli programlama
ortaminda gelistirilen oyun etkinliklerinin 6grencilerin kodlamaya yonelik tutumlarma etkisini
incelemislerdir. Yapilan arastirma sonucuna gore “code.org” ortaminda gelistirilen oyun
etkinliklerinin 6grencilerin kodlamaya yonelik tutumlarina olumlu bir etkisi bulunamamaistir. Bir
bagka arastirmada Totan (2021), “blockly” ile kodlama egitimi alan 6grencilerin egitim sonrasi
kodlamaya yonelik tutumlarinin degisip degismedigini arastirmistir. Yapilan etkinlik ve egitimlerin
ogrencilerin kodlamaya yonelik tutumlari {izerinde istatistiki olarak anlamli bir farkliliga sebep
oldugu tespit edilmistir. Buna gore, arastirma sonucunda elde edilen kodlama egitiminin
ogrencilerin kodlamaya yonelik tutumlar1 iizerinde etkisinin bulunmadig1 bulgusunun
alanyazindaki diger arastirma sonuglari ile ortiistiigii goriilmektedir.

Aragtirmada elde edilen nicel bulgularin anlamlandirilmasi igin yapilan goriismeler sonucunda ise
Bilisimle Uretim Pilot Uygulamasi kapsaminda verilen kodlama ve 3B tasarim egitimlerinin
ortaokul 6grencilerinin problem ¢dzme becerisine genel olarak katki sagladig1 belirlenmistir. Egitim
stirecinin problem ¢6zme becerisinin gelisimine sagladig1 katkilar incelendiginde ise egitimlerin
problem ¢6zme becerisinin hem bilissel hem de duyussal yoniine katki sagladigi, algoritmik
diistinme becerilerini gelistirdigi, farkl1 ¢6ztim yollar1 arama ve pes etmemeyi 6grendikleri, hayal
gliclerini kullandiklar1 ve en ¢ok kendi oyunlarini tasarlama stirecinden zevk aldiklar1 anlagilmistir.
Ayrica Ogrenciler, her ne kadar kodlama konusunda kodlarin mantigini anlama ve 3B tasarim
siirecinde zorlansalar da Bilisimle Uretim Pilot Uygulamasi kapsaminda katildiklari dersleri
eglenceli bulduklarmni, bilisim teknolojileri ve yazilim dersine karsi olumsuz goriislerinin ve
onyargilarinin degistigini ve derse kars ilgilerinin arttigini belirtmislerdir. Elde edilen bulgular
YEGITEK tarafindan 2019 yili Subat-Haziran déneminde yapilan kiiciik pilot uygulama
sonuclarinin degerlendirildigi degerlendirilme raporu sonuglariyla &rtiismektedir. YEGITEK
(2019b) tarafindan gerceklestirilen arastirma sonucunda Bilisimle Uretim Pilot Uygulamasi ile
ogrencilerin algoritmik diistinme becerilerinin gelistigi, Ogrenciler igin 2 saat olan Bilisim
Teknolojileri ve Yazilim ders saatinin yeterli olmadigi, hizmet ici egitimlerle 6gretmenlerin ders
igerikleri konusunda mesleki gelisimlerinin desteklenmesi gerektigi sonuglarina varilmistir. Ayrica
alanyazinda arastirma bulgulariyla benzer sonuclarin oldugu c¢alismalarin da yer aldig:
goriilmektedir. Ornegin, Dogan ve Kert (2016), yaptiklar1 ¢alismada blok tabanli kodlama egitimi
vererek alt1 haftalik siire sonunda Ogrencilerden kendi bilgisayar oyunlarini tasarlamalarini
istemistir. Egitim sonunda ogrenciler kodlamay1 eglenceli ve kolay bulduklarmi, derse kars:
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motivasyonlarinin arttigini ifade etmislerdir. Tagci (2019) ise, yaptig1 calismada sonucunda
ogrencilerin kodlama egitimini yararli ve eglenceli bulduklarini, kodlama egitimine kars ilgilerinin
arttifin1 ve Ogrencilerin kendilerini kodlama konusunda gelistirmek istedikleri bulgusunun
oldugunu belirtmistir. Mihc1 Tiirker ve Pala (2018), yaptiklar1 ¢alisma ile ortaokul 6grencilerinin
kodlamaya yonelik goriislerini incelemislerdir. Yapilan goriismeler sonucunda 6grenciler kodlama
dersini yararli ve eglenceli bulduklarim ifade etmislerdir. Arastirma kapsaminda elde edilen bir
baska sonug ise 6grencilerin Bilisimle Uretim Pilot Uygulamasi kapsaminda aldiklari kodlama
egitimi Oncesi oyun tasarlamay1 zor olarak diislinlirken egitim sonunda kodlamanin kolay ve
eglenceli oldugunu fark etmeleridir. Bu durum Sirakaya (2018)'in yaptig1 calismayla benzerlik
gostermektedir. Sirakaya (2018) yaptigr ¢alismada Ogrencilerin kodlamaya yonelik gortislerini
incelemistir. Ogrenciler egitim &ncesinde kodlamanin zor, sikici ve gereksiz oldugunu
diistindiiklerini ifade ederken egitim sonunda bu olumsuz diisiincelerinin degiserek kodlamay
eglenceli ve kolay bulduklarm ifade etmislerdir. Bilisimle Uretim Pilot Uygulamasi kapsaminda
ogrenciler aldiklar1 kodlama egitimi ile kodlamaya olan ilgilerinin arttigini, bu konuda kendilerini
gelistirmek istediklerini ve gelecekte segecekleri meslekleri tizerinde aldiklar1 egitimlerin etkisinin
olacagini ifade etmislerdir. Son olarak 8grencilerle yapilan gdriismeler sonucunda Bilisimle Uretim
Pilot Uygulamasi kapsaminda alinan 3B tasarim egitiminin ortaokul 6grencilerinin yeni tasarimlar
olusturmay1 diistinmeleri ve geometrik sekilleri zihinlerinde canlandirarak ii¢ boyutlu diisiinme
becerilerinin gelistigi anlasilmistir. Bu durum Giiven ve Karatas (2011)'m Cabri 3B tasarim
programinin ogrencilerin geometrik sekilleri zihinlerinde canlandirma becerileri {izerinde olumlu
etkilerinin oldugunu ifade ettigi calisma bulgusuyla benzerlik gostermektedir. Ayrica Bilisimle
Uretim Pilot Uygulamasi kapsaminda yapilan 3B tasarim etkinlikleri sonucunda 6grencilerin derse
kars1 olumsuz goriislerinin degiserek dersi eglenceli bulduklar1 ve 3B tasarim becerilerinin gelistigi
belirlenmistir. Atasoy ve digerleri (2019), 3B tasarim uygulamalarinin 6grencilerin uzamsal
becerisine etkisini incelendigi calismada 6grenciler, Tinkercad uygulamasi ile yaptiklar etkinlikler
sonucunda Ogrencilerin bazi etkinlikleri yaparken zorlandiklarini fakat tiim bu zorluklara ragmen
etkinlikler sonucunda yaptiklar1 materyallerin ¢ok hoslarma gittigi bu durum sonucunda da Bilisim
Teknolojileri ve Yazilim dersine karsi olumsuz goriislerinin degiserek derse karsi ilgilerinin arttigini
ve dersi eglenceli bulduklarini ifade etmislerdir.

Aragtirma kapsaminda elde edilen tiim bulgular bir biitiin olarak degerlendirildiginde Biligimle
Uretim Pilot Uygulamasi kapsaminda verilen egitimler kapsaminda yapilan kodlama ve 3B tasarim
etkinliklerinin ortaokul 6grencilerinin problem ¢6zme, algoritmik diisiinme becerilerini gelistirdigi,
kodlama ve 3B tasarim konusundaki 6nyargilarini olumlu yonde degistirdigi sonucuna ulagilmistir.
Buna gore, Bilisimle Uretim Pilot Uygulamasimin &grenciler iizerinde olumlu etkisinin oldugu ve
olumlu katkilar sagladigr belirlenmistir. Ogrencilerin suireg icerisinde en ¢ok zorlandiklar1 nokta
olan nesneleri boyutlandirma dikkate alinarak kodlama ve 3B tasarim etkinliklerine gegilmeden
once 6grencilere koordinat diizlemi, kati cisimler, agilar ve yonler konusunda basit diizeyde bilgiler
verilebilir. Ayrica Bilisimle Uretim Pilot Uygulamas: kapsaminda oOgrenciler etkinlikleri EBA
{izerinden yapmuslardir. Ogrencilerin EBA iizerinden etkinlikleri yaptiktan sonra boliim sonlarinda
ogrenmelerini kontrol etmek adina degerlendirme sinavlarinin eklenmesi onerilir. Arastirmada bazi
sinirhiliklar  bulunmaktadir. Arastirmada Bilisimle Uretim Pilot Uygulamasmn 5. smif
ogrencilerinin problem ¢6zme ve kodlamaya yonelik tutumlar tizerindeki etkisi incelenmistir.
Yapilacak calismalarla Bilisimle Uretim Pilot Uygulamasinin farkli kademelerdeki 6grencilerin
problem ¢6zme ve kodlamaya yonelik tutumlari tizerindeki etkisi incelenebilir. Ayrica arastirmada
Bilisimle Uretim Pilot Uygulamasinin yalniz problem ¢dzme ve kodlamaya yonelik tutum
{izerindeki etkisi incelenmistir. Bu nedenle gerceklestirilecek calismalar ile Bilisimle Uretim Pilot
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Uygulamasinin yaraticilik, yenilikgilik, bilgi islemsel diisiinme, elestirel diisiinme gibi farkli 21. yy
becerileri iizerindeki etkisi incelenebilir. Son olarak arastirma Tokat ili kapsamindaki bir ortaokulda
gerceklestirilmistir. Bilisimle Uretim Pilot Uygulamasinin genel olarak genis perspektifte
degerlendirilmesini yapmak adina daha biiyiik Olgekli bir 6rneklem grubunda uygulamanin
etkililigi arastirilabilir.

Etik Kurul Onayt: Bu calisma Tokat Gaziosmanpasa Universitesi, Sosyal ve Begeri Arastirmalar Etik
Kurulu’'ndan 13.03.2020 tarihinde 03.12 sayili etik kurul izni alinarak gergeklestirilmistir.

Arastirmacilarin Katki Orant: Tiim yazarlar calismaya esit oranda katk: saglamistir.

Catisma Beyant: Yazarlar potansiyel bir ¢ikar ¢catismasi olmadigini beyan ederler.
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