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Keyw_ords_ o The purpose of this study was to examine the effect of the TUBITAK 4004 project-
A|9°“thm!° thlnkl.ng,_ based training program entitled "We Are in a Wallless Learning Environment Based
Computational thinking, on Algorithmic Thinking” on seventh- grade students' perceptions of their
Out of class C"?SS learning, computational thinking (CT) skills. This study employed a one- group pretest—
Nature education. posttest quasi-experimental design. The participants consisted of 29 seventh-

grade students from ikizce district of Ordu Province, Tiirkiye, selected through
purposive sampling. During the five-day training program, students participated in

Received: 27.10.2025 a variety of nature- inspired and outdoor learning activities encompassing
engineering, robotics and coding, algorithmic thinking, astronomy, social sciences
Accepted: 17.02.2026 and humanities, art, STEAM, and biodiversity. Within this framework, students
engaged in field trips, observations, trekking, and astronomy activities structured
Published: 30.06.2026 around the core stages of computational thinking, including problem
identification, solution generation, decomposition of solutions into sequential
Research Article steps, and evaluation. Data were collected using the Computational Thinking Skills

Perception Scale. The findings indicated that the training program had a positive
effect on students' perceptions of their computational thinking skills, with
particularly strong effects observed in the subdimensions of algorithm design, self-
confidence, and data processing. Furthermore, the effect of the intervention did
DOI: 10.17984/adyuebd.1812246 not differ significantly by gender, except for the data processing subdimension, in
which female students demonstrated significantly higher gains than male students.
The findings are discussed in relation to the relevant literature, and several
recommendations for future research and educational practice are provided.

Introduction

In 21st- century knowledge societies, the utilization and transformation of produced knowledge into beneficial
actions is at least as important as the generation of knowledge itself. The rapid advancement of scientific
knowledge and technology has also brought with it several challenges, such as environmental degradation and
the pressing need to ensure a sustainable future. Efforts to enhance society’s awareness of and sensitivity
toward nature through education are among the most crucial factors in developing sustainable solutions
(Topalsan et al., 2019). Computational thinking and its component, algorithmic thinking skills, are defined in
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the literature as 21st- century skills that are associated with higher-level cognitive processes such as critical
thinking and problem solving and that should be acquired in educational settings (Mohaghegh & Mccauley,
2016; UztimcU & Bay, 2018; Guler, 2021; Saybak & Birisci, 2024). In this context, this study aims to integrate
scientific knowledge with society, disseminate it to wider audiences, concretize knowledge, present algorithmic
thinking, one of the 21st- century skills, to students through high-quality and interactive activities in outdoor
environments, and thus ensure sustainability. In the literature, algorithmic thinking skills are considered a
critical competency in 21st- century education. In the literature, computational thinking and its fundamental
component, algorithmic thinking, are clearly defined as 21st- century skills that are directly related to higher-
order cognitive processes such as critical thinking and problem solving, enabling individuals to address
complex problems with systematic and sustainable solutions (Wing, 2006; Mohaghegh & McCauley, 2016;
Bocconi et al, 2016).For example, studies on the development of algorithmic thinking skills in the K-12
education context show that this skill occupies an important place within the cognitive thinking structure
(Adorni et al., 2024). Furthermore, research examining the relationship between cognitive thinking skills and
21st-century skills reveals that algorithmic thinking is an integral component of modern education programs
(Kaya et al., 2025). Studies conducted in the context of block- based programming have reported the positive
effects of algorithmic solution generation and problem- solving processes on the student experience (Yilmaz
& Kaleci, 2024).

Today, developments such as the increase in communication channels, easier access to information, and the
proliferation of technological resources have led to problems becoming more complex (Booth, 2013; cited in
Uziimcii and Bay, 2018). To overcome the problems encountered in this complex structure and produce rational
solutions, 21st-century skills are needed. The Partnership for 21st Century Skills (P21) broadly categorizes 21st-
century skills into three main areas: i) learning and innovation skills, ii) information and technology skills, and
iii) life and career skills (Battelle for Kids, 2019). These subheadings are further divided into various subheadings.
These skills cover a wide range, including critical thinking, problem solving, creativity, developing alternative
perspectives, and information and technology literacy (Yalgin, 2018). It can be assumed that individuals
equipped with 21st-century skills will be able to approach the situations they encounter in a more logical,
straightforward, and solution-oriented manner. Enhancing BID skills plays an important role in developing
individuals' problem-solving skills. It is crucial for cultivating competent individuals that society needs to
conceptualize this skill and combine it with activities to impart it to students.

Computational Thinking (CT) is the thought process involved in formulating problems and their solutions
(Wing, 2006). In this approach, solutions are represented in ways that can be effectively carried out by an
information-processing agent— whether it be a human, a computer, or a combination of both— using tools
and techniques from computer science (Angeli & Valanides, 2020). The International Society for Technology in
Education (ISTE) (2016) states that CT skills are a reflection of creative, algorithmic and critical thinking skills,
problem solving, group work and communication skills and cannot be considered separately from these skills.
Among the fundamental CT competencies are decomposition, abstraction, and algorithmic thinking (Wing,
2006). Algorithmic thinking, an important component of CT skill, is defined as the ability to comprehend,
implement, evaluate and design algorithms to solve a problem (Brown, 2015). In the early stages of computing
technology, machines were mechanical— and later electronic— systems capable only of performing arithmetic
operations. Over time, the instruction sets that computers could process expanded, enabling them to solve
increasingly complex problems. However, the true transformation occurred not in the hardware itself, but in
the rise of abstraction. The shift from early approaches that required direct machine-language commands to
the development of symbolic and high-level programming languages allowed humans to break down
problems into procedural steps that could be executed by a computer. Consequently, algorithmic thinking
evolved from being merely a process dependent on the computational power of machines to a cognitive skillset
that encompasses human problem-solving and reasoning (Kalelioglu et al., 2022). Algorithmic thinking involves
the mental process of formulating a problem and designing a logical sequence of steps to solve it. Wing (2006)
emphasized that every student should be taught algorithmic thinking as a core skill, similar to literacy and
numeracy. Daily life is filled with algorithms and complex problems, and it is crucial that schools help develop
these skills (Brown, 2015). Algorithmic thinking can be described as a skill that not only cultivates future
scientists but also enhances numerous mental and intellectual abilities, facilitating individuals to solve daily
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problems in a multifaceted manner (Kanaki et al., 2022). Algorithmic thinking is a skill set encompassing the
skills listed in Figure 1, which are related to creating and understanding algorithms (Futschek, 2006):

— The ability to analyze given problems

— The ability to precisely define a problem

|_|The ability to identify fundamental actions appropriate to the given
problem

The ability to construct a correct algorithm for a given problem
using the identified fundamental actions

Algorithmic Thinking

The ability to consider all possible special and normal cases of a
problem

— The ability to improve the efficiency of an algorithm

Figure 1. Skills encompassed by the concept of algorithmic thinking (Futschek, 2006).

Computational Thinking (CT) is the thought process involved in formulating problems and their solutions
(Wing, 2006). In this approach, solutions are represented in ways that can be effectively carried out by an
information-processing agent—whether it be a human, a computer, or a combination of both—using tools
and techniques from computer science (Angeli & Valanides, 2020). The International Society for Technology in
Education (ISTE, 2016) emphasizes that CT cannot be considered independently from other core skills such as
creative thinking, algorithmic thinking, critical thinking, problem solving, collaborative learning, and
communication. Among the fundamental CT competencies are decomposition, abstraction, and algorithmic
thinking (Wing, 2006). Algorithmic thinking, a key component of CT, is defined as the ability to understand,
apply, evaluate, and design algorithms to solve a problem (Brown, 2015). In the early stages of computing
technology, machines were mechanical—and later electronic—systems capable only of performing arithmetic
operations. Over time, the instruction sets that computers could process expanded, enabling them to solve
increasingly complex problems. However, the true transformation occurred not in the hardware itself, but in
the rise of abstraction. The shift from early approaches that required direct machine-language commands to
the development of symbolic and high-level programming languages allowed humans to break down
problems into procedural steps that could be executed by a computer. Consequently, algorithmic thinking
evolved from being merely a process dependent on the computational power of machines to a cognitive skillset
that encompasses human problem-solving and reasoning (Kalelioglu et al., 2022).

Algorithmic thinking involves the mental process of formulating a problem and designing a logical sequence
of steps to solve it. Wing (2006) argues that algorithmic thinking should be taught to every student as one of
the fundamental literacies—alongside reading, writing, and arithmetic. Since daily life is filled with algorithms
and complex problems, it is essential for schools to cultivate students’ ability to think algorithmically (Brown,
2015). Algorithmic thinking not only supports the development of future scientists but also enhances a wide
range of cognitive and intellectual skills, helping individuals to approach and solve everyday problems from
multiple perspectives (Kanaki et al, 2022). As illustrated in Figure 1, algorithmic thinking represents a
comprehensive skill pool associated with creating and understanding algorithms, encompassing abilities such
as decomposition, sequencing, generalization, and evaluation (Futschek, 2006). According to the skills outlined
in Figure 1, algorithmic thinking can be defined as the process of creating algorithms that solve a given
problem. In this respect, it represents a crucial skill that enables individuals to overcome many challenges in
daily life and can therefore be regarded as an essential component of modern educational curricula. When
examining the Turkiye Century Maarif Model (MoNE, 2025), it becomes evident that the model adopts a holistic
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perspective that transforms abstract ideas into conceptual skills, explicitly emphasizing algorithmic thinking as
a competency that concretizes abstract concepts by structuring them as sequential, ordered processes.
Integrating this skill into learning through conceptualization and activity-based instruction is highly significant
for cultivating competent individuals who meet the needs of contemporary society. Therefore, in the design of
the project’s educational process, all activities were developed under the guidance of scientific knowledge
while incorporating the stages of Computational Thinking (CT).

Through the TUBITAK 4004 Nature Education and Science Schools Support Program, it is aimed to integrate
and disseminate science within society, visualize knowledge, and present it to participants through interactive
applications in an accessible manner. By helping participants recognize scientific phenomena, the program
seeks to enhance their curiosity, inquiry, research, and problem-solving skills (TUBITAK, 2024). The
implementation of such projects includes field trips, observations, outdoor activities, experiments, engaging
content, and games, thus creating out-of-class learning environments that activate students’ prior knowledge
and encourage them to conduct observations and research as young scientists (Kegeci et al.,, 2019; Sensoy et
al., 2024).

The TUBITAK 4004 projects are particularly valuable for students in rural areas with limited educational
resources, as they provide opportunities to participate in university-based scientific activities such as laboratory
experiments and workshops. Furthermore, they offer students the chance to collaborate with qualified
academics and educators, supporting participation in scientific activities designed across various disciplines
(Metin et al., 2023). In this study, the project-based educational program combined activities inspired by and
conducted within nature, encompassing themes such as engineering and technology, robotics, aviation, space
and astronomy, social and human sciences, mind and intelligence games, art, STEAM, biodiversity, and biology.
The project also aimed to foster a positive attitude toward science, highlight its inseparable connection with
nature, and emphasize that science is integrated into every aspect of life, starting from early ages, through the
guidance of expert academics and educators. From this perspective, the project titled “Algorithmic Thinking-
Based Education Without Walls” was designed to present its educational activities grounded in algorithmic
principles and to ensure that these activities were delivered in meaningful harmony with nature. Out-of-class
learning environments play a crucial role in helping students discover nature, observe the natural world, and
develop skills by engaging all their senses (Eaton, 2000). Social, cultural or scientific trips and observations,
planetariums, museums and zoos, botanical parks, aguariums, science centers, meteorological stations and
club activities are among the out-of-class learning environments, as are nature and science schools (Fidan,
2012; Okur-Berberoglu & Uygun, 2013; Tal, 2012). Research has shown that participation in nature and science
camps positively influences students’ attitudes toward science and enhances their research skills and scientific
perspectives (Akay, 2013: Avci et al., 2015; Crombie et al., 2003; Unver et al., 2019; Bal incebacak et al., 2024:
Becit et al., 2025; Sarisan Tungag et al., 2019).

Through this project-based educational program, it was aimed to help participants understand the nature of
science and the contribution of nature to scientific knowledge, while promoting a multidisciplinary approach
that integrates various fields such as science, art, engineering, astronomy, biology, and chemistry, thereby
emphasizing the unity and scientific nature of knowledge. Furthermore, the project sought to instill an
understanding of science, technology, nature, and sustainability, to demonstrate that education can occur
beyond the walls of the classroom, to nurture curiosity, inquiry, and a passion for research, and to stimulate
21st-century skills and entrepreneurship.

“Education without walls” can be defined as a form of learning that provides students with opportunities to
explore nature and observe the natural world through direct engagement. In such learning experiences,
students actively use all their senses, become more receptive to learning, and experience holistic development
across all domains. It can be stated that out-of-class learning environments are particularly conducive to
developing algorithmic thinking skills, which encompass abilities such as abstraction, pattern recognition,
modeling, decomposition, and generalization, thereby allowing students to meaningfully connect cognitive
processes with real-world experiences.

Studies in the literature on computational thinking (CT) and algorithmic thinking skills demonstrate that these
skills can be developed at different educational levels, but also show that the gains achieved vary depending
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on the type of application and the quality of the learning environment. In particular, interdisciplinary and
context-based approaches have been noted to support the development of algorithmic thinking skills. In this
context, Kanaki et al. (2022) examined the relationship between algorithmic thinking and environmental
education and found that environmental elements related to real-life problems facilitated students’ structuring
of algorithmic thinking processes. Similarly, studies conducted with teachers and teacher candidates have
determined that algorithm-based education positively affects BID skills and computer programming self-
efficacy perceptions (Turker & Pala, 2020; Cimsir et al., 2024). International studies conducted at the preschool
and elementary school levels reported that robotics and algorithm-based activities support students'
algorithmic thinking, sequencing, and debugging skills in particular; these learning processes conducted with
concrete materials contribute significantly to the development of STEM skills at an early age (Angeli &
Valanides, 2020). In international studies conducted at the secondary school level, it has been observed that
structured teaching processes based on algorithmic thinking have a significant impact on students' problem-
solving, systematic thinking, and debugging skills (Wong & Jiang, 2018). In studies conducted with secondary
school students in the national literature, it has been observed that BID skills are more closely associated with
algorithm design, data processing, and problem-solving dimensions; these skills are supported by science and
problem-solving-based teaching processes (Arslanhan & Artun, 2001; Korkmaz, 2012; Akyol, 2020). Studies
conducted with programming-based teaching applications and cognitive awareness activities have reported
general increases in secondary school students' perceptions of computational thinking skills and their
algorithmic thinking competencies (Atiker, 2019). However, it is observed that a significant portion of studies
targeting secondary school students in the national literature are limited to classroom-based and computer-
based applications; the relationship between algorithmic thinking and computational thinking skills and out-
of-class learning environments is addressed to a limited extent. Research conducted over the past five years
has demonstrated the potential contribution of natural environments and applied learning contexts to the
development of computational and algorithmic thinking skills. For example, studies aimed at developing
computational thinking skills through nature games have shown that students can enhance their cognitive
skills in environmental exploration and problem-solving processes (Om, 2023). Furthermore, game-based
learning environments have been reported to support secondary school students' computational thinking
competencies (Pan et al., 2024), and hands-on learning activities such as data science activities have also been
found to positively influence the development of these skills (Ayazoglu, 2023). These findings support the
potential of innovative learning approaches, such as algorithmic skill training in nature, to develop students'
cognitive processes and computational thinking. The variety of these studies conducted at different
educational levels has inspired the idea of providing algorithmic thinking training in nature-based
environments for secondary school students and examining whether such instruction can improve their CT
skills. Furthermore, it was observed that seventh-grade students’ current curriculum lacks content related to
CT and algorithmic thinking. Based on this need, a nature-based algorithmic thinking education program was
designed for seventh graders and supported within the scope of the TUBITAK 4004 Nature Education and
Science Schools Support Program. Unlike previous experimental studies in the literature, this project aimed to
engage students in algorithmic thinking-based activities integrated with nature, with the expectation that such
experiences would enhance their CT skills, attitudes toward science and nature, and perspectives on
sustainability. Through this program, students were expected to learn how to integrate the stages of
algorithmic thinking into their academic and everyday lives, and to design new products inspired by nature,
promoting both environmental protection and the construction of a sustainable future. Additionally, by
presenting the unity of algorithms and nature in scientific studies through enjoyable, diverse, and personalized
learning activities, the project aimed to foster positive attitudes toward science, nature, and the environment.
It also sought to help students realize that the application of algorithmic thinking skills extends beyond
enclosed classroom settings and can be practiced in daily life. To achieve this, algorithmic thinking skills were
integrated with topics such as first aid, sustainability, biodiversity, nature conservation, and astronomy, all
presented in harmony with natural and environmental contexts. In this sense, the study is expected to serve as
a guiding resource for students, educators, and researchers working in the fields of science, nature, and
environmental education. Based on this, the purpose of this study is to examine the effect of the project titled
“We Are in an Algorithmic Thinking-Based Wall-Free Education Environment” on the self-efficacy scores of
seventh-grade students in TUBITAK4004 project education. The research question is defined as follows: “Is
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there a significant difference in their perceptions before and after the application?” Within this general
objective, answers were sought to the following research questions:

1. Is there a significant difference between pre- and post-application measurements in participants' self-
efficacy levels regarding their Algorithm Design Competencies (ADC)? Is there a change?

2. Do the participants' Problem-Solving Competency (PSC) scores differ significantly between the pre-
intervention and post-intervention measurements?

3. Do participants' self-efficacy perceptions regarding their data processing competencies (DPC) show a
significant difference when pre-test and post-test results are compared? Is there a significant difference
between pre- and post-intervention measurements?

4. Do participants' Basic Programming Competencies (BPC) show a significant change in their self-efficacy
perceptions regarding basic programming skills before and after the process? Is there a significant difference
between pre- and post-application measurements?

5. Do participants' self-confidence-based self-efficacy perceptions (SCP) show a statistically significant
difference between pre- and post-application measurements? Is there a significant difference between them?

6. Do participants' perceptions of their Information Processing Competencies (IPC) in relation to Computational
Thinking skills show a significant change after the intervention? Is there a significant difference between pre-
and post-intervention measurements?

7. Do participants' self-efficacy perceptions differ significantly based on the gender variable?
Method
Research Design/Model

This study was designed according to the one-group pretest—posttest weak-experimental design. In this model,
the independent variable is applied to a randomly selected group, and measurements are taken both before
and after the experimental procedure (Karasar, 2003). Following the administration of the pretest in the project-
based training, students participated in a five-day nature education program grounded in algorithmic thinking.
The same measurement instrument was then administered to the same group as the posttest to determine the
effect of the intervention.

Population and Sample

The population of the study consists of 141 seventh-grade students enrolled in eight secondary schools located
in the ikizce District of Ordu Province. Statistical data was obtained from the official data of the ikizce District
National Education Directorate in Ordu Province. The sample includes 29 students (13 girls and 16 boys)
selected from this population using purposeful sampling. Non-probability (purposive) sampling is a type of
sampling in which the sample group is expected to possess certain characteristics. This method can be applied
to many groups, but a smaller, more homogeneous group is more effective (Baltaci, 2018). The criteria applied
for student selection were determined as follows:

e Submission of a health report indicating no allergies or medical conditions that would prevent
participation in outdoor activities,

e Equal quota allocation among the eight schools in the district,

e No prior participation in a similar project,

e Grade point average from the previous semester below 80,

e Unexcused absences not exceeding five days during the academic year.

Due to the geographical characteristics of the Black Sea Region, students in this area often reside in scattered
settlements and have limited access to the district or provincial centers. The decision to include only students
from the Ikizce District in the project was based on the goal of enhancing scientific awareness among local
students, encouraging them to apply the knowledge and skills gained through nature-based activities to their
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future lives, and fostering individuals who can contribute to their local community by developing innovative,
contextually relevant ideas grounded in science and nature.

Data Collection Tools/ Methods

In this study, the “Self-Efficacy Perception Scale for BID Skills” developed by Glilbahar et al. (2019) was used to
measure the self-efficacy perceptions of students aged 10-14 regarding their BID skills. The scale has a 3-point
Likert-type structure, prepared in line with expert opinions and taking into account the characteristics of the
sample age group, and consists of 36 items. The total reliability coefficient (Cronbach's alpha) of the scale was
calculated as .943. The scale also consists of five sub-dimensions: Algorithm Design Competence (ADC) (9
items, o = .93), Problem Solving Competence (PSC) (10 items, a = .88), Data Processing Competence (VPC) (7
items, o = .85), Basic Programming Competence (BPC) (5 items, a = .83), and Self-Confidence Competence
(SCC) (5 items, o = .76). These values indicate that the scale has a high level of reliability. The scale was
administered as a pre-test and post-test within the scope of the study. Hinton et al. (2014) define reliability
coefficients between .70 and .90 as “high” and values above this range as “excellent” reliability. Accordingly, it
can be said that the scale used is quite reliable both at the general level and in terms of sub-dimensions. Due
to the reverse scoring of the scale, a decrease in scores indicates an increase in perception (Gulbahar et al,
2019). Sample items from the scale are ‘Il understand the purpose for which algorithms are used’, ‘I try to find
better solutions by examining different solution paths’, and ‘I know what data is’.

Training Implementation and Data Collection Process

The project training program was generally implemented at the ikizce Kurtkdy Village Life Center between June
16-20, 2025, with the ‘Keris Kemer Bridge’ and ‘Laleli Civisiz Mosque’ area designated as the trekking
orienteering area. The second day was held in the ‘Kizilirmak Delta Bird Sanctuary’ and ‘Subasar Forests’ in the
province of Samsun. All activities were planned to last an average of 90 minutes. Participating students were
selected according to specified criteria by a selection committee determined by the project team. The necessary
legal permits were obtained. Student parents were informed about participation in the program,
transportation, and the entire process, and a “Parent Consent Form” was signed.

Throughout the program, participants were offered the opportunity to experience robotics coding, STEAM,
astronomy and stars, science, mind games, mathematics, biology, plant science, biodiversity, bird watching,
recycling, music, art workshops, and these disciplines in situ. The activities for the 5-day training are shown in
Table 1.

Table 1. Implemented training program

Day Activities Purpose Methods
L . Measurement and
Preliminary Tests Data collection .
Evaluation
Name Balloons Conducting an introductory drama Creative Drama
Algorithms in My Class Unde.rstandlng the relatlonshlp between Coimp.utatlonal
algorithms and nature education Thinking
1 Occupational health and safety in nature
First Aid in Nature activities, first aid training with algorithmic
steps Educational Game
Orienteering Developing problem-solving skills in nature
. . Developing algorithmic thinking skills .
Field Trip through wildlife observation Fieldwork
Rocks and Rock-Forming . .
5 Minerals Studying rocks Problem Solving
Bird Watching in the -
. - . Nature and Wildlife
Kizihrmak Delta: | Saw, | Educating about biodiversity u nal

Heard, | Recorded Observation
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Table 1. Implemented training program (continued)
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Introduction to Astronomy

and Telescope

Construction

Autonomous Solar System
3 Setup

Creating My Own

Constellation

The World of Stars with

Origami

Teach astronomy, solar system, and solar
energy topics

Introduce the solar system
Provide information about stars

Introduce stars through origami activities

STEAM, Mobile
Application

A Small Ecosystem: Diji-
Terrarium

Algorithmic Pollination

Teaching the concept of biodiversity outside
the classroom using algorithmic steps

Increasing biodiversity

Computational

_ _ Thinking
The Al h M . ; Hhmi
4 ) e Algorithm in My Making cake using algorithmic steps Guess - Observe -
Kitchen i
Explain

Environmental Literacy
with Nature's Algorithmic
Language

Teaching environmental literacy through
algorithms and drama

Understanding the importance of water in
our lives, water and soil pollution, and the
concept of pH

Water Pollution and
Natural Life

Open and Closed-
Ended Experiments

Algorithmic Thinking with Understanding the algorithmic foundations

. of software activities in a natural Steam

Nature and Arduino )

environment

5 Creating choreography using the body with
The Orchestra of Our . g. grapny 9 y
. musical instruments made from natural Art

Bodies .

materials

Exhibition and Certificate
Presentation

Exhibition of all work completed and

o Exhibitions and Shows
certificate ceremony

Measurement and

Data collection .
Evaluation

Final Tests

After the exhibition and certificate ceremony, posttests were administered to the participating students to
evaluate the outcomes of the five-day training program.

Data Analysis

The self-efficacy perception scale for BID skills used in this study was evaluated based on reverse scoring.
Accordingly, lower scores obtained from the scale indicate that students' perceptions of their information
processing skills are at a higher level (Gulbahar et al., 2019). Therefore, decreases in scores in pre- and post-
intervention comparisons were interpreted as increases in perception levels. Descriptive statistical tests were
used in the analysis of quantitative data in the study. Since the data did not show a normal distribution, the
Wilcoxon signed-rank test, a non-parametric test, was preferred to compare pre- and post-intervention
conditions. Normality was assessed by examining skewness and kurtosis values. It is stated that skewness and
kurtosis values within the +1 range are sufficient to support the assumption of normal distribution (George &
Mallery, 2010). In this context, it was observed that skewness and kurtosis values were within acceptable limits
for most of the pre-test variables (e.g., ATY: skewness = -.79, kurtosis = .03; PCY: skewness = —.07, kurtosis =
-.35; ViY: skewness = -.57, kurtosis = -.49). However, it was observed that the kurtosis value in the TPY variable
approached the limit values (kurtosis = 1.28). More pronounced deviations from normality were detected in
the final test variables. Specifically, the skewness and kurtosis values in the ViY variable significantly exceeded
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the *1 range (skewness = 2.09, kurtosis = 5.31). Furthermore, since the number of observations was below 30
(n = 29), the Shapiro— Wilk test was applied to examine in more detail whether the data showed a normal
distribution (Pallant, 2007). The analysis results showed that the final test scores, in particular, deviated
significantly from a normal distribution (p = .03 < .05). Therefore, since the normality assumption was not met
for this variable, the Wilcoxon signed-rank test, a nonparametric alternative, was used to analyze the differences
before and after the intervention in order to maintain consistency in statistical comparisons. Furthermore, the
Mann- Whitney U test was used to analyze changes in terms of gender. Fraenkel and Wallen (2009) define
effect size as a measure of the magnitude of the difference between the means of two groups. Pallant (2007)
states that an r value between .1 and .3 represents a small effect size, between .3 and .5 represents a medium
effect size, and .5 and above represents a large effect size.

Validity and Reliability

The measurement instrument used in this study was the Computational Thinking Skills Self-Efficacy Perception
Scale, developed by Gulbahar et al. (2019). During the scale development process, content validity was
established through expert review, while construct validity was confirmed using confirmatory factor analysis.
The scale consists of five subdimensions reflecting the theoretical components of computational thinking:
algorithm design, problem solving, data processing, basic programming, and self-confidence. Thus, the
instrument demonstrates a high level of alignment with the theoretical framework of computational thinking.
In the present study, the original factor structure of the scale was retained without removing or modifying any
items.

Regarding reliability, Gulbahar et al. (2019) reported a Cronbach's alpha coefficient of .94 for the overall scale,
with coefficients ranging from .76 to .93 across the subdimensions. These values indicate high to excellent
internal consistency (Hinton et al., 2014). In the present study, the scale was administered as both a pretest and
a posttest to the same age group in a comparable educational context, thereby supporting the reliability of
the measurements. Because the scale includes reverse-scored items, this characteristic was carefully considered
during the analysis and interpretation process. Specifically, lower scores were defined as representing higher
levels of self-efficacy, thereby minimizing the risk of misinterpretation.

Given the nature of the one-group pretest—posttest design, certain threats to internal validity, such as
maturation and testing effects, cannot be entirely ruled out. Nevertheless, the strong psychometric properties
of the measurement instrument and the administration of the scale to the same group under comparable
conditions at both measurement points enhance the credibility and consistency of the findings. Therefore, the
results obtained in this study can be considered valid and reliable within the context of the established
psychometric properties of the instrument.
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Results

To explore the impact of implementing algorithmic thinking-based activities without the use of walls on
secondary school students’ self-efficacy perceptions regarding computational thinking (CT), the pretest and
posttest scores of the students were examined. Since the dataset did not meet the normality assumptions, the
Wilcoxon signed-rank test was applied to compare the pre- and post-intervention CT scores (Table 2)
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Table 2. Descriptive analysis results of the pretest and posttest scores for the computational thinking skills self-
efficacy perception scale

Subdimension Pretest (X) Sd Posttest (X) Sd Difference
Algorithm Design Competence (ADC) 17.90 2.83 11.14 281 -6.76
Problem-Solving Competence (PSC) 17.07 3.74 13.93 3.60 -3.14
Data Processing Competence (DPC) 1341 271 9.31 3.24 -4.1
Basic Programming Competence (BPC) 1045 1.88 7.59 2.73 -2.86
Self-Confidence Competence (SCC) 9.52 2.06 6.86 2.26 -2.66
Computational Thinking Skills (CTS) (Total) 68.34 9.90 48.83 10.96 -1951

Table 2 shows that students' pre-test and post-test scores on the BID Skills Scale and its subscales differed
significantly, with scores decreasing after the intervention. Due to the reverse scoring of the scale (lower scores
indicate higher perception; Gulbahar et al., 2019), there was a marked decrease in all subscales and in the total
score. Specifically, in the Algorithm Design Competence subdimension, the pretest mean score (x = 17.90, Sd
= 2.83) decreased to (x = 11.14, Sd = 2.81) in the posttest. Similarly, for Problem-Solving Competence, the
pretest mean (x = 17.07, Sd = 3.74) declined to (x = 13.93, Sd = 3.60) in the posttest. In the Data Processing
Competence subdimension, students’ pretest mean (x = 13.41, Sd = 2.71) dropped to (x = 9.31, Sd = 3.24) in
the posttest. The Basic Programming Competence mean score decreased from the pretest (x = 10.45, Sd =
1.88) to the posttest (x = 7.59, Sd = 2.73). Likewise, in the Self-Confidence Competence subdimension, the
pretest mean (x = 9.52, Sd = 2.06) declined to (x = 6.86, Sd = 2.26) in the posttest. The overall mean of the
Computational Thinking Skills Scale, representing the total of all subdimensions, decreased from the pretest (x
= 68.34, Sd = 9.90) to the posttest (x = 48.83, Sd = 10.96). These results indicate that the implementation
contributed to an improvement in students’ perceptions of their computational thinking skills (as reflected by
lower scores due to reverse scoring). The significance of this improvement was analyzed using the Wilcoxon
signed-rank test (Table 3).

Table 3. Wilcoxon test results for the computational thinking skills self-efficacy perception scale

Subdimension zZ p Effect Size (r)
Algorithm Design Competency (ADC) -4.54 .000 84
Problem Solving Competency (PSC) -3.30 .001 61
Data Processing Competency (DPC) -3.97 .000 T4
Basic Programming Competency (BPC) -3.56 .000 .66
Self-Confidence Competency (SSC) -4.05 .000 75
Computational Thinking Skills (CTS) Total -4.64 .000 .86

Table 3 shows that the intervention produced statistically significant differences in the subdimensions of
algorithm design competence [Z = -4.54, p < .001, r = 0.84], problem-solving competence [Z = -3.30, p =
.001, r = .61], data processing competence [Z = -3.97, p < .001, r = 0.74], basic programming competence [Z
= -3.56, p <.001, r = .66], and self-confidence competence [Z = -4.05, p < .001, r = .75]. Particularly strong
effects were observed in the dimensions of algorithm design (r = .84), self-confidence (r = .75), and data
processing (r = .74), indicating that the intervention effectively enhanced participants’ cognitive and
computational competencies. In the basic programming subdimension [Z = -3.56, p < .001, r = .66], a large
effect size was also found, revealing a substantial increase in participants’ self-efficacy perceptions related to
programming.

When the total scores for computational thinking self-efficacy were examined, a high-level effect size was
observed [Z = -4.64, p < .001, r = .86], showing that the intervention created a strong overall improvement in
participants’ computational thinking competencies. To determine whether participants’ self-efficacy
perceptions differed according to gender, the Mann—- Whitney U test was conducted (Table 4).
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Table 4. Mann- Whitney U test results for computational thinking skills self-efficacy perceptions by gender

Dimension Test Gender N MeanRank Rank Sum U z p Effect Size (r)
Male 16 15.19 243.00
A00 Pretest Female 13 1477 192,00 101.000 -134 894 0.03
Male 16 15.19 243.00
Posttest Female 13 1477 192,00 101.000 -.142  .887 0.03
PSC Pretest Male 16 13.88 222.00
Female 13 16.38 21300 00000 -794 427 0.15
Posttest Male 16 1556 249.00
Female 13 14.31 18600 0000 -404 686 0.08
DPC Pretest Male 16 1353 216.50
Female 13 16.81 218.50 80500 -1049 294 0.20
Posttest Male 16 18.06 289.00
Female 13 11.23 146.00 55000 -2.291 022 0.43
BPC Pretest Male 16 13.72 219.50
Female 13 16,58 21550 03000 -917 359 0.17
Posttest Male 16 12.97 207.50
Female 13 17.50 227.50 71500 -1488 137 0.28
SCC Pretest Male 16 14.88 238.00 929 0.02
Female 13 15.15 19700 102000 -089
Posttest Male 16 16.81 269.00 75000 -1.375 .169 0.26
Female 13 12.77 166.00
CTS Pretest Male 16 13.66 218.50 82500 -944 345 0.18
(Total) Female 13 16.65 216.50
Posttest Male 16 1581 253.00 91.000 -574 .566 0.11
Female 13 14.00 182.00

According to Table 4, no statistically significant gender differences were found in the subdimensions of
Algorithm Design Competence (ADC), Problem-Solving Competence (PSC), Basic Programming Competence
(BPC), Self-Confidence Competence (SCC), and overall Computational Thinking Skills (CTS) (p > .05). This
finding indicates that male and female students had similar self-efficacy perceptions in these areas. However,
a significant difference was identified in the posttest scores for the Data Processing Competence (DPC)
subdimension (U = 55.00, z = -2.291, p = .022). Examination of the mean ranks revealed that male students
(Mean Rank = 18.06) scored higher than female students (Mean Rank = 11.23). Considering that lower scores
on the scale indicate higher levels of perceived competence, this result suggests that female students
demonstrated stronger self-efficacy perceptions regarding data processing competence compared to male
students. The effect size was found to be moderate (r = .43) (Cohen, 1988), indicating a medium-level impact
of gender on data processing competence. Overall, it can be concluded that participants’ self-efficacy
perceptions were largely similar across genders, with the only significant difference observed in the Data
Processing Competence subdimension, in favor of female students.

Discussion, Conclusion, and Recommendations

According to the findings of this study, the TUBITAK 4004 project training titled “We Are in an Algorithmic
Thinking-Based Wall-Free Learning Environment” had a positive effect on seventh-grade students' self-efficacy
perceptions regarding computational thinking (CT) skills. In particular, the high effect sizes obtained in the sub-
dimensions of algorithm design, self-confidence, and data processing suggest that the implemented training
contributed to students structuring their problem-solving processes and increasing their cognitive awareness.
Furthermore, the overall scale score was observed to increase in parallel with the development in these sub-
dimensions; this indicates a holistic development encompassing the entire structure of CSDC along with its
sub-skills (Grover and Pea, 2013).



F. Mehel, S. Cimsir, M. S. Abdiisselam & B. Bal incebacak 232

The improvement achieved in the algorithm design competency sub-dimension can be attributed to students
encountering activities in the project process that involve solving real-life problems using algorithmic steps in
a barrier-free learning environment. It is thought that students' ability to concretize the problem-solving
process and use step-by-step thinking skills through activities carried out in nature contributes to the
development of their algorithmic thinking skills. Similarly, Cimsir et al. (2024) determined that the BID
awareness training applied to participating teachers positively affected their perceptions of BID skills. Angeli
and Valanides (2020) found that programmable robotic activities called Bee-Bot were effective in developing
the BID skills of preschool students. These findings are consistent with Turker and Pala's (2020) study, which
revealed the positive effects of algorithm education on teacher candidates' BID skills and computer
programming self-efficacy perceptions, and with Wong and Jiang's (2018) research results, which indicated
that education on algorithmic thinking and debugging skills positively affected fifth-grade students' BID skills.

The observed development in the data processing competency sub-dimension can be explained by students
actively participating in the processes of observing, collecting data, classifying, and making inferences from
this data during nature-based activities. Kuo et al. (2020) stated that collaborative activities conducted with
educational materials aimed at developing secondary school students’ BID skills supported students' higher-
order thinking skills and contributed to the development of BID skills. Similarly, it is stated that computer-free
activities and real-life context-based activities support data processing processes, which are one of the sub-
dimensions of students' computational thinking skills (Delal and Oner, 2020). From this perspective, it can be
said that data processing skills are strengthened not only by individual cognitive processes but also by context-
based and experience-based learning environments.

The findings obtained in the self-confidence competence sub-dimension can be associated with students
developing positive perceptions of their own competence as a result of taking an active role in the project
process, interacting through group work, and successfully solving algorithmic problems. Futschek (2006)
emphasized that algorithmic thinking is an important cognitive skill that can be developed independently of
learning programming and stated that visualizing problem situations that are not easy to solve but are easy to
understand supports the learning of algorithmic concepts. In this context, it is also highlighted in recent studies
that increased self-confidence is related to structured learning processes and learning experiences where
students can observe their own progress; activities focused on algorithmic and computational thinking skills,
in particular, strengthen students' perceptions of self-efficacy (ibili and Guinbatar, 2020; Polat, 2023).

Another important finding of the study is that students' self-efficacy perceptions regarding their computational
thinking (CT) skills did not differ significantly by gender overall. This finding indicates that algorithmic and
computational thinking skills can be developed independently of gender when appropriate learning
environments are provided. Alsancak Sarikaya (2019) determined that the positive effect of programming
education on university students' BID skills is independent of gender. Angeli and Valanides (2020) also stated
that although different learning preferences were observed in activities related to BID skills depending on the
gender variable, there was no significant difference in terms of overall skill development.

However, it is noteworthy that a significant difference in favor of female students emerged in the data
processing competency sub-dimension. This may be related to female students' tendency to work more
carefully and systematically in processes such as data collection, organization, and interpretation. Furthermore,
it is noted that collaborative and communication-based learning environments support female students' more
active participation in cognitive processes (Angeli and Valanides, 2020). Similarly, systematic evaluations of
robotics and collaborative activity programs at the secondary school level have shown that gender differences
emerge in such learning environments. It is noted that female students respond more positively to collaborative
processes in algorithmic applications (Lin and Wong, 2024).

Other studies in the literature also show that different teaching approaches are effective in developing
algorithmic thinking and problem-solving skills. Turker and Pala (2020) stated that algorithm education
increased teacher candidates' perceptions of programming self-efficacy; Arslanhan and Artun (2001) stated
that the use of algorithmic thinking and problem-solving skills in science education developed students'
higher-order thinking skills. Akyol (2020) revealed that STEM activities have positive effects on computational,
critical, and creative thinking skills. Similarly, Demir and Cevahir (2020) found a significant relationship between
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vocational high school students' algorithmic thinking skills and problem-solving skills; Dumlu and Turanh
(2024) determined that high school students' algorithmic thinking processes positively affect their problem-
solving skills. Kalelioglu and Gilbahar (2014) also stated that Scratch-based programming increases elementary
school students' self-confidence in problem solving. The common point of these studies is that they show that
algorithmic thinking, problem solving, and basic cognitive processes develop in relation to each other. Within
this framework, Grover and Pea (2013) emphasized that computational thinking encompasses a broad set of
cognitive processes.

This particular study has revealed that algorithm-based activities conducted in nature can improve the BID
skills of seventh-grade secondary school students. However, the fact that the study was limited to 29 students
from a single district restricts the generalizability of the findings. Future research should employ larger samples,
utilize experimental designs with control groups, and incorporate qualitative data collection methods to enable
a more comprehensive and in-depth examination of the findings.
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Arastirma Makalesi edilen bulgulara gére uygulanan egitimin dégrencilerin 6zellikle algoritma tasarlama,
Ozglven ve veri isleme alt boyutlarinda gugli bir etki olmak Uzere, BID beceri
algilarinda olumlu yonde etkiledigi belirlenmistir. Bu etkinin cinsiyete gdre anlamli
farkhhk gostermedigi, sadece veri isleme alt boyutunda kiz dgrenciler lehine anlamh
DOL: 10.17984/adyuebd.1812246 farkllik  gosterdigi  belirlenmistir.  Sonuglar ilgili arastirmalar  baglaminda
degerlendirilmis, cesitli dneriler sunulmustur.

Girig
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donustiridlmesi en az bilgi Uretimi kadar 6nemlidir. Bilimsel bilginin ve teknolojinin hizla ilerlemesi, beraberinde
doga tahribati, gelecege surdurulebilir bir ortam birakma gibi bazi sorunlar da beraberinde getirmektedir.
Egitim aracihgiyla toplumun doga bilincinin ve dogaya duyarliiginin artinlmasi yénundeki c¢abalar,
surdurdlebilir ¢coztmler Uretilmesinde en 6nemli faktdrlerdendir (Topalsan vd., 2019). Bilgi islemsel disiinme
ve onun bir 6gesi olan algoritmik diisinme becerileri, elestirel diisinme ve problem ¢dzme gibi yiiksek seviye
bilissel sureclerle iliskilendirilen ve egitim ortamlarinda kazandirilmasi gereken 21. yUzyil becerileri olarak
literatiirde tamimlanmaktadir (Mohaghegh & Mccauley, 2016; Uziimcii & Bay, 2018; Giiler, 2021; Saybak &
Birisci, 2024). Bu dogrultuda bu ¢alismada bilimsel bilginin toplum ile bitinlestirilmesi, daha genis kesimlere
duyurulmasi, bilginin  somutlastirimasi, 21.ytzyil becerilerinden olan algoritmik distinmenin sinif disi
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yetkinlik olarak ele alinmaktadir. Alanyazinda, bilgi islemsel diisiinme ve onun temel bilesenlerinden biri olan
algoritmik disiinme, elestirel disiinme ve problem ¢ozme gibi Ust diizey bilissel stireglerle dogrudan iligkili
olup, bireylerin karmasik problemleri sistematik ve strdirtilebilir goziimlerle ele alabilmesini saglayan 21. yuzyil
becerileri arasinda agikga tanimlanmaktadir (Wing, 2006; Mohaghegh & McCauley, 2016; Bocconi vd., 2016).
Ornegin, K-12 egitim baglaminda algoritmik dusiinme becerilerinin gelisimi lizerine yapilan calismalar, bu
becerinin bilissel disiinme yapisi igcinde énemli bir yer tuttugunu goéstermektedir (Adorni vd., 2024). Ayrica,
bilissel distinme becerileri ile 21. yuzyll becerileri arasindaki iliskileri inceleyen arastirmalar, algoritmik
dustinmenin modern egitim programlarinin ayrilmaz bir bileseni oldugunu ortaya koymaktadir (Kaya vd., 2025).
Blok tabanli programlama baglaminda gerceklestirilen galismalar ise algoritmik ¢6zim dretme ve problem
¢Ozme sureglerinin 6grenci deneyimine olumlu etkilerini rapor etmistir (Yilmaz & Kaleci, 2024).

Gunumiuzde iletisim kanallarinin artmasi, bilgiye erisimin kolaylasmasi, teknoloji kaynaklarinin gogalmasi gibi
gelismeler, karsilasilan problemlerin daha kompleks bir bigimde olmasina neden olmaktadir (Booth, 2013; akt.
Uziimcii ve Bay, 2018). Bu kompleks yapida karsilasilan problemlerin iistesinden gelebilmek ve akilci ¢oziimler
Uretebilmek igin ise 21. ylzyil becerilerine ihtiyag duyulmaktadir. 21. yuzyil i¢in Ortaklik (Partnership for 21 st
Centutry Skills)- P21'de, 21. yizyil becerileri genel olarak i) 6grenme ve yenilik becerileri, ii) bilgi ve teknoloji
becerileri ve iii) yasam ve kariyer becerileri olarak ¢ ana baslk altinda toplanmistir (Battelle for Kids, 2019). Bu
alt basliklar da kendi igerisinde cesitli alt baslhklara ayrilmaktadir. Bu beceriler, elestirel disiinme, problem
¢Ozme, yaraticilik, alternatif bakis agilari gelistirme, bilgi ve teknoloji okuryazarligi gibi ¢ok genis bir yelpazede
karsimiza ¢ikmaktadir (Yalgin, 2018). 21. yuzyil becerileri ile donanmis bireyler karsilastiklari durumlara daha
mantikli, kisa yoldan ve ¢6ziim odakli yaklasabilecekleri duisindlebilir. Bireylerin problem ¢ézme becerilerinin
gelismesinde BID yeteneginin artinimasi 6nemli yol oynamaktadir. Bu yetenegin kavramsallastirilmasi ve
etkinliklerle birlestirilmesi yoluyla 6grencilere kazandiriimasi, toplumun ihtiya¢ duydugu yetkin bireylerin
yetistiriimesinde oldukc¢a énemlidir.

BID, problemleri ve ¢oziimlerini formiile etmede yer alan diisiince siirecidir (Wing, 2006). Bdylece ¢oziimler, bir
bilgi islem araci, yani bir insan, bir bilgisayar veya her ikisinin bir kombinasyonu tarafindan, bilgisayar
bilimlerinden araglar ve teknikler kullanilarak etkili bir sekilde gerceklestirilebilecek bir bicimde temsil edilir
(Angeli & Valanides, 2020). Uluslararasi Egitim Teknolojileri Toplulugu (ISTE) (2016), BiD becerisinin yaratici,
algoritmik ve elestirel dustinme becerileri, problem ¢6zme, grupla calisabilme ve iletisim becerilerinin bir
yansimasi oldugunu ve bu becerilerden ayri olarak diisiiniilemecegini belirtmektedir. BID becerileri arasinda,
ayristirma, soyutlama ve algoritmik diisinme de vardir (Wing, 2006). BID becerisinin dnemli bir bileseni olan
algoritmik dustinme, bir problemi ¢bzmek icin algoritmalari kavrama, gergeklestirme, degerlendirme ve
tasarlama yetenegi seklinde tanimlanmaktadir (Brown, 2015). Bilgisayar teknolojisinin erken dénemlerinde
makineler yalnizca aritmetik hesaplamalar yapabilen mekanik ve daha sonra elektronik sistemlerdi. Zamanla
bilgisayarlarin isleyebildigi komut setleri genisledi ve bu komutlar daha karmasik problemlerin ¢6zimune
olanak tanidi. Ancak asil doniisiim, donanimdan ¢ok soyutlama diizeyinin artmasi ile gerceklesti. Makine diline
dogrudan komut vermeyi gerektiren ilk yaklasimlardan, daha sonra sembolik dillerin ve yuksek seviyeli
programlama dillerinin gelistiriimesine gecilmesiyle, insanlar problemleri ¢6zim adimlarina ayirarak bilgisayara
aktarabilir hale geldi. Boylece algoritmik disiinme, yalnizca makinelerin hesaplama guictine dayal bir stire¢
olmaktan ¢ikmis, problem ¢6zmenin biligssel yonini de iceren bir beceri setine donusmustir. (Kalelioglu vd.,
2022). Algoritmik distinme, bir duruma yaklasirken problemi formile etmedeki zihinsel siireci kapsamaktadir.
Wing (2006), her 6grenciye, okuma- yazma ve aritmetik gibi ana alanlardan biri olarak algoritmik distinmenin
Ogretilmesi gerektigini vurgulamistir. Gunlik yasam algoritmalar ve karmasik problemlerle doludur, okullarin
bu becerilerin gelistiriimesine yardimci olmasi olduk¢a dnemlidir (Brown, 2015). Algoritmik distinme yalnizca
gelecekteki bilim insanlarini yetistirmekle kalmayip ayrica pek ¢ok zihinsel ve entelektiel yetenegi gelistirerek
bireylerin guinlik problemlerini cok yonli bicimde ¢dzmesini kolaylastiran bir beceri olarak belirtilebilir (Kanaki
vd., 2022). Algoritmik distinme, algoritmalar olusturma ve anlamayla baglantili sekil 1'deki becerileri kapsayan
bir beceri birikimidir (Futschek, 2006):
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— Verilen problemleri analiz etme yetenegi

— Bir problemi tam olarak belirleme yetenegi

Verilen probleme uygun temel eylemleri bulma
yetenegi

|| Verilen temel eylemleri kullanarak verilen problem igin
dogru bir algoritma olusturma yetenegi

Algoritmik diistinme
|

Bir problemin tiim olasi 6zel ve normal durumlari
hakkinda dustinme yetenegi

— Bir algoritmanin verimliligini artirma yetenegi

Sekil 1. Algoritmik distinme becerisinin kapsad:gt beceriler (Futschek, 2006).

Sekil 1'de belirtilen becerilere gére algoritmik distinme, verilen bir problemi ¢6zen algoritmalar olusturmak
olarak ifade edilebilir. Bu yonuyle ginluk yasamda pek ¢ok problemin Ustesinden gelmeyi saglayacak dnemli
bir beceri olarak giinimuzde egitim mufredatinin 6nemli bir parcasi olarak degerlendirilebilir. Tlrkiye Ytzyili
Maarif Modeli (MEB, 2025) incelendiginde, soyut dustnceleri kavramsal becerilere donustiren batuncal bir
bakis agisinin oldugu goze carpmakta, soyut kavramlarn karmasik yapidan sirali islemler dizisi halinde
somutlastiran algoritmik disiinme becerisine yer verildigi gérilmektedir. Bu becerinin kavramsallastirilmasi ve
etkinliklerle birlestirilmesi yoluyla 6grencilere kazandiriimasi, toplumun ihtiya¢ duydugu yetkin bireylerin
yetistiriimesinde olduk¢a ©Onemlidir. Dolayisiyla proje egitim sireci tasarlanirken tim etkinliklerin
gelistirilmesinde bilgi ve bilimin yol gostericiliginde BID basamaklarinin yer almasi gozetilmistir.

TUBITAK4004 Doga Egitimi ve Bilim Okullari Destekleme Programi projeleriyle, bilimin toplum ile
bitunlestirilmesi ve yayginlastinlmasi, bilginin mimkin oldugunca gorsellestirilerek sunulmasi, interaktif
uygulamalarla anlasilabilir bir sekilde katilimcilara kazandirilmasi ve katihmcilarin bilimsel unsurlari fark etmeleri
saglanarak, merak duygularinin, arastirma, sorgulama, problem ¢6zme becerilerinin artirimasi
hedeflenmektedir (TUBITAK, 2024). Bu tiir projelerin uygulanmasi ile gezi, gdzlem, arazi faaliyetleri, deneyler,
eglenceli icerikler ve oyunlar, sinif disi 6grenme ortamlari faaliyetleri sunulmakta, bdylece dgrencilerin 6n
bilgileri harekete gecirilmekte ve sonrasinda birer bilim insani gibi gézlem ve arastirma yapabilen bireyler
olmalari desteklenmektedir (Kegeci vd., 2019; Sensoy vd., 2024).

TUBITAK 4004 projeleri bilhassa kisitl olanaklari olan kirsal alanlarda egitim goren ogrencilerin sinif disi
o6grenme ortamlarindaki etkinliklerle Universite derslikleri, laboratuvarlarda deneyler vb katilmasina olanak
saglamakta, ayrica pedagojik alanda iyi akademisyen ve egitimcilerle calisma firsati yakalayarak farkl
disiplinlerde tasarlanan bilimsel etkinliklere katiimlarini desteklemektedir (Metin vd., 2023). Bu ¢alismada yer
alan proje egitimi katihmcilarin, mihendislik ve teknoloji, robotik beceriler, havacilik, uzay ve astronomi
bilimleri, sosyal ve beseri bilimler, akil- zek& oyunlari, sanat, steam, biyogcesitlilik, biyoloji basliklari dogadan
esinlenilerek ve doga ile i¢ ice olacak sekilde etkinliklerle harmanlanmistir. Ayrica bilime karsi olumlu bir bakis
acisi ve tutum gelistirmek, bilimin dogadan ayrilmaz butinligunu vurgulamak ve aslinda her alanda hayatin
icinde oldugunu erken yaslardan itibaren alaninda uzman akademisyen ve egitimciler tarafindan katilimcilara
sunmak hedeflenmistir. Bu bakis acisiyla ‘Algoritmik disiinme temelli duvarsiz egitim ortamindayiz’ adli proje
kapsamindaki egitimi etkinliklerinin algoritmik temellerle sunulmasi ve doga ile anlaml bir butdnlik icinde
sunulmasi hedeflenmistir.

Ogrencilere dogay! kesfetme, dogal diinyayl gozlemleme ve tim duyular aktif bicimde kullanarak beceri
kazandirmada sinif disi ortamlarin buyik édnemi vardir (Eaton, 2000). Sosyal, kiltirel ya da bilimsel nitelikteki
gezi ve gozlemler, planetaryumlar, mize ve hayvanat bahgceleri, botanik parklar, akvaryumlar, bilim merkezleri,
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meteoroloji istasyonlari ve kulip faaliyetleri sinif disi 6grenme ortamlari arasinda oldugu gibi benzer sekilde
doga ve bilim okullar da bu ortamlardandir (Fidan, 2012; Okur- Berberoglu ve Uygun, 2013; Tal, 2012).
Siralanan tim bu sinif disi 6grenme ortamlari arasinda doga ve bilim okullari- kamplarinin 6grencilerin
arastirma yapma ve bilime bakis acilarindaki olumlu degisime katki sundugu kanitlanmistir (Akay, 2013; Avci
vd., 2015; Crombie vd., 2003; Unver vd., 2019; Bal incebacak vd., 2024; Becit vd., 2025; Sarisan Tungag vd., 2019).

Bu proje egitimiyle, katimcilarda bilimin dogasi ve doganin bilime katkisinin anlasilabilir olmasi, bilim, sanat,
muhendislik, astronomi, biyoloji, kimya gibi farkl disiplinlerin birlikte ele alinarak disiplinler arasi bir yaklasimla
bilimselligin 6n plana ¢ikarilmasi amaglanmistir. Bununla birlikte fen ve teknoloji, doga ve surdurilebilirlik
anlayisinin benimsetilmesi, egitimin yalnizca siniflarda degil sinif disinda da yapilabilirligi, merak duygusunun,
arastirmaya sorgulamaya istekli nesillerin yetistirilmesi ve bu sayede 21. yuzyil becerileri ve girisimciligin
harekete gegirilmesi hedeflerindendir. Duvarsiz egitim, O6grencilere dogay kesfetme ve dogal dunyayi
gbzlemleme olanagi saglayan egitim cesidi olarak tanimlanabilir. Bu tur egitimlerde 6grencilerin tim duyulan
aktif kullanilmakta, 6grenmeye daha acik hale gelmekte ve tim gelisim alanlari desteklenmektedir. Soyutlama,
oruntu tamamlama, modelleme, ayristirma, genelleme gibi becerilerin birlikte ele alindigr algoritmik diisinme
becerileri i¢in sinif digi 6grenme ortamlarinin elverisli olabilecegi belirtilebilir.

Literatiirde bilgi islemsel diisiinme (BID) ve algoritmik diisiinme becerilerine yonelik calismalar, farkli egitim
kademelerinde bu becerilerin gelistirilebilir oldugunu ortaya koymakla birlikte, elde edilen kazanimlarin
uygulama tiiriine ve 6grenme ortaminin niteligine gore farklilastigini gostermektedir. Ozellikle disiplinlerarasi
ve baglam temelli yaklasimlarin, algoritmik diisinme becerilerinin gelisimini destekledigi dikkat cekmektedir.
Bu baglamda Kanaki vd. (2022), algoritmik dusiinme ile ¢evre egitimi arasindaki iliskiyi incelemis ve gercek
yasam problemleriyle iligskilendirilen ¢evresel unsurlarin, o6grencilerin algoritmik duistinme sureglerini
yapilandirmalarini kolaylastirdigini ortaya koymustur. Benzer bicimde, 6gretmenler ve dgretmen adaylariyla
yuritulen calismalarda algoritma temelli egitimlerin BiD becerileri ile bilgisayar programlama 6z-yeterlik
algilarini olumlu yénde etkiledigi belirlenmistir (Turker & Pala, 2020; Cimsir vd., 2024). Okul dncesi ve ilkokul
duzeyinde gerceklestirilen uluslararasi ¢alismalarda, robotik ve algoritma temelli etkinliklerin dgrencilerin
Ozellikle algoritmik dustinme, siralama ve hata ayiklama becerilerini destekledigi; somut materyallerle ylruttlen
bu 6grenme siireclerinin BiD becerilerinin erken yaslarda gelisimine énemli katkilar sagladigi raporlanmistir
(Angeli & Valanides, 2020). Ortaokul diizeyinde yurutilen uluslararasi ¢calismalarda ise algoritmik disiinmeye
dayali yapilandinimis 6gretim sureglerinin dgrencilerin problem ¢6zme, sistematik disiinme ve hata ayiklama
becerileri Gzerinde anlaml etkiler olusturdugu goérilmektedir (Wong & Jiang, 2018). Ulusal literatiirde ortaokul
ogrencileriyle yirutilen calismalarda BiD becerilerinin daha gok algoritma tasarlama, veri isleme ve problem
¢cozme boyutlariyla iligkilendirildigi; bu becerilerin fen ve problem c¢ézme temelli 6gretim sirecleriyle
desteklendigi gorulmektedir (Arslanhan & Artun, 2001; Korkmaz, 2012; Akyol, 2020). Programlama temelli
dgretim uygulamalar ve bilissel farkindalik etkinlikleriyle yirutiilen calismalarda ise ortaokul 6grencilerinin BiD
beceri algilarinda ve algoritmik distinmeye yonelik yeterliklerinde genel olarak artislar raporlanmistir (Atiker,
2019). Bununla birlikte, ulusal literattirde ortaokul 6grencilerine yonelik calismalarin dnemli bir bolimunan sinif
ici ve bilgisayar temelli uygulamalarla sinirl kaldig; algoritmik diisiinme ve BIiD becerilerinin sinif digi 6grenme
ortamlariyla iliskisinin sinirli diizeyde ele alindigi gortilmektedir. Son bes yil icinde yapilan arastirmalar, doga
ortami ve uygulamal 6grenme baglamlarinin bilgi islemsel ve algoritmik diisinme becerilerinin gelisimine olan
potansiyel katkisini gostermistir. Ornegin, doga oyunlar aracihgiyla bilgi islemsel disiinme becerilerini
gelistirmeye yonelik calismalar, 6grencilerin gevresel kesif ve problem ¢6zme sureglerinde bilissel becerilerini
artirabilecegini ortaya koymaktadir (Om, 2023). Ayrica, oyun-tabanli 6grenme ortamlarinin ortaokul
ogrencilerinin bilgi islemsel distinme yetkinliklerini destekledigi raporlanmistir (Pan vd., 2024), ve veri bilimi
etkinlikleri gibi uygulamali 6grenme etkinliklerinin de bu becerilerin gelisimini olumlu yonde etkiledigi
belirlenmistir (Ayazoglu, 2023). Bu bulgular, dogada algoritmik beceri egitimi gibi yenilik¢ci 6grenme
yaklasimlarinin  6grencilerin bilissel sureclerini ve bilgi islemsel dustiinmelerini gelistirme potansiyelini
desteklemektedir. Farkl egitim duzeylerinde tasarlanan bu arastirmalar ortaokul 6grencilerine dogada
algoritma becerisine yonelik egitim verilmesini ve bu egitimin 6grencilerin BID becerilerini gelistirip
gelistirmeyecegini incelemeyi giindeme getirmistir. Ayrica yedinci sinif 6grencilerine mevcut programlarinda
BID ve algoritmik disiinmeye yonelik icerik bulunmamaktadir. Bu ihtiyagtan yola c¢ikarak yedinci sinif
ogrencilerine dogada algoritma egitimi tasarlanmis ve tasarlanan bu proje TUBITAK4004 Doga Egitimi ve Bilim



F. Mehel, S. Cimsir, M. S. Abdiisselam & B. Bal incebacak 238

Okullar destekleme programi kapsaminda desteklenmistir. Bu projede, literatiirdeki deneysel ¢alismalardan
farkh olarak, 6grencilerin doga ile i¢ ice algoritmik diisiinme temelli etkinliklerde yer almalari ve BiD becerileri,
doga ve bilime yonelik tutumlarini ve surdurilebilirlik konusundaki bakis agilarini gelistirecegi dustintlmastar.
Bu ¢alisma ile katihmci 6grencilerin, algoritmik diisinme basamaklarini akademik ve gunlik hayatlarina nasil
entegre edilebilecekleri, tasarlayacaklari yeni Grtinlerde dogadan ilham alarak hem dogayi koruma hem de
surdurilebilir bir gelecek insa edebileceklerini kazanmalari hedeflenmistir. Ayrica, dgrencilere bilimsel
calismalarin algoritma ve doga butunlagint eglenceli ve farkli 6grenme stillerine ve bireysel 6grenme hizlarina
uygun etkinliklerle sunulmasi ile bilime, dogaya ve cevreye karsi olumlu tutum gelistirecekleri de
dustinulmustiir. Ote yandan algoritmik diisiinme becerilerini uygulamanin ginliik hayatta yalnizca duvarlarla
cevrili mekénlardan ibaret olmadigi bilincine ulasmalar hedeflenmistir. Bu amagla algoritmik diistinme becerisi,
ilk yardim, strdarulebilirlik, biyogesitlilik, dogayr koruma, astronomi gibi konular doga ve cevre ile butinlesik
olarak sunulmustur. Bu yonuyle bu ¢calismanin hem 6grencilere, hem egitimcilere, hem de bilim, doga ve ¢evre
alaninda calisma yapacak arastirmacilara yol gosterici olacagi dusinudlmektedir. Buradan hareketle bu
calismanin arastirma sorusu ‘Algoritmik Diisiinme Tabanh Duvarsiz Egitim Ortamindayiz’ adli TUBITAK 4004
proje egitiminde yedinci sinif 6grencilerinin BiD becerileri 6z yeterlik puanlari uygulama éncesi ve sonrasinda
anlamli sekilde farkhlasmakta midir? Seklinde belirlenmistir. Bu genel amag ¢ercevesinde asagidaki arastirma
sorularina cevap aranmistir:

1. Katimcilarin Algoritma Tasarlama Yeterlikleri (ATY) , uygulama 6ncesi ve sonrasi 6l¢cuimler arasinda anlamli
bir farkilik géstermekte midir?

2. Katimcilarin Problem C6zme Yeterlikleri (PCY), uygulama 6ncesi ve sonrasi dl¢iimler arasinda anlamli bir
farkilik gostermekte midir?

3. Katiimcilarin Veri isleme Yeterlikleri (ViY),uygulama éncesi ve sonrasi 6lgiimler arasinda anlamh bir farklilk
gostermekte midir?

4. Katilimcilarin Temel Programlama Yeterlikleri (TPY), uygulama dncesi ve sonrasi dlciimler arasinda anlaml
bir farklilk gostermekte midir?

5. Katihmcilarin Ozgiiven Yeterlikleri (OY), uygulama 6éncesi ve sonrasi olciimler arasinda anlamli bir farklilk
gostermekte midir?

6. KatilimcilarinBilgi islemsel Dustinme Yeterlikleri (BiD), uygulama dncesi ve sonrasi 6lcimler arasinda anlamli
bir farklilk gostermekte midir?

7. Katihmcilarin 6z-yeterlik algilari, cinsiyet degiskeni agisindan anlamli 6l¢tde farkhlasmakta midir?
Yontem

Arastirmanin Modeli / Deseni

Bu c¢alisma yari deneysel desenlerden tek grup 6n test- son test deneme modeline gore planlanmistir. Bu
modelde gelisi glzel secilmis gruba bagimsiz degisken uygulanir, deneysel islem 6ncesi ve deneysel islem
sonrasi 6lgmeler yapilir (Karasar, 2003). Proje egitiminde 6n test uygulamasindan sonra dgrencilere bes giinluk
algoritmik dusinme tabanl doga egitimi verilmistir. Ayni gruba ayni 6lgme araci son test olarak uygulanmistir.

Evren ve 6rneklem

Arastirmanin evreni Ordu ili ikizce ilgesine bagl 8 ortaokulun 7. sinifinda 6grenim géren 141 6grencidir.
istatistiki verilere Ordu ili ikizce ilge Milli Egitim Mudurliigii resmi verilerinden ulasilmistir.Orneklem ise yedinci
sinifa devam eden bu 6grenciler arasindan amagl 6érnekleme yoluyla segilen 29 6grencidir (13 kiz 16 erkek).
Olasilikli olmayan (amach) 6rnekleme, 6rneklem grubunun belirlenmis 6zelliklere sahip olmasinin amaglandigi
ornekleme cesididir. Bu yontem, pek cok grupta uygulanabilir ancak daha kigiik ve homojen bir grup daha
etkilidir (Baltaci, 2018).

Ogrenci segiminde uygulanan kriterler asagidaki sekilde belirlenmistir:

» Doga etkinliklerinde alerji ve/veya saglik sorununun olmadigina dair saghk raporu,
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« ilgedeki sekiz okula oransal olarak esit miktarda kontenjan taninmasi,

e Daha 6nce benzer projede yer almama,

e Bir dnceki donem karne notu 80-100 arasinda olmamasi,

e Okula devamsizlik stresinin yil boyunca mazeretsiz bes glinii gegcmemesi,

Karadeniz Bolgesi'nin cografyasi geregi 6grenciler daginik yerlesim alanlarinda ikamet etmekte, ilge merkezi ya
da il merkezine ulasmada kisith imkanlara sahiptirler. Proje egitiminde yalnizca ikizce ilgesinde 6grenim géren
ogrencilerin segilme sebebi; ilge 6grencilerinde bilimsel farkindahigin pekistirilmesi, bulundugu cografyay: daha
yakindan taniyan ve doga ortaminda sunulan etkinliklerde edinecegi bilgileri gelecek yasantisinda yeni
tasarimlarla uygulamaya koyabilen 6grenciler ile ilceye deger katan bireyler yetismesini saglamaktir.

Veri Toplama Araglari/ Teknikleri

Bu arastirmada 10- 14 yas grubunda bulunan 6grencilerin BiD becerilerine iligkin 6z yeterlik algilarini 6lgmek
amaciyla, Gulbahar vd. (2019) tarafindan gelistirilen “BiD Becerilerine Yonelik Oz Yeterlik Algisi Olgegi”
kullanilmistir. Olgek, uzman gorisleri dogrultusunda 6rneklem yas grubunun 6zellikleri dikkate alinarak 3'li
Likert tipi bir yapida hazirlanmis olup 36 maddeden olusmaktadir. Olgegin toplam giivenirlik katsayisi
(Cronbach’s alpha) .943 olarak hesaplanmistir. Ayrica 6lcek, bes alt boyuttan olusmaktadir: Algoritma Tasarlama
Yeterligi (ATY) (9 madde, a = .93), Problem Cozme Yeterligi (PCY) (10 madde, o = .88), Veri isleme Yeterligi
(ViY) (7 madde, o = .85), Temel Programlama Yeterligi (TPY) (5 madde, a = .83) ve Ozgiiven Yeterligi (OY) (5
madde, o = .76). Bu degerler, 6lgegin yilksek diizeyde giivenirlige sahip oldugunu gostermektedir. Olgek,
calisma kapsaminda 6n test ve son test olarak uygulanmistir. Hinton vd. (2014), .70 ile .90 arasindaki guvenirlik
katsayilarini  “yuksek”, bu araligin Gzerindeki degerleri ise “mukemmel” diizeyde guvenirlik olarak
tanimlamaktadir. Buna gore, kullanilan dlgegin hem genel diuzeyde hem de alt boyutlar agisindan oldukga
guvenilir oldugu soylenebilir. Olgegin ters puanlanmasi nedeniyle puanlarin dismesi alginin yiikseldigini
gostermektedir; Gulbahar vd., 2019). Olgekten 6rnek maddeler ‘Algoritmalarin hangi amagla kullanildigini
anliyorum’, ‘Farkh ¢6ztum yollarini inceleyerek daha iyi ¢c6zim yollari bulmaya ¢alisirrm.’, ‘Verinin ne oldugunu
biliyorum.” Seklindedir.

Egitim Uygulamasi ve Veri Toplama Sureci

Proje egitim programi, 16-20 Haziran 2025 tarihlerinde genel olarak ikizce Kurtkdy Koy Yasam Merkezi'nde
uygulanmustir, ‘Keris Kemer Kopri’, ‘Laleli Civisiz Cami’ bdlgesi trekking oryantiring alani olarak belirlenmistir.
2. gunu ise Samsun ili ‘Kizihrmak Deltasi Kus Cenneti’ ve ‘Subasar Ormanlari’nda gerceklestirilmistir. Etkinliklerin
timi ortalama 90 dk olacak sekilde planlanmistir. Proje ekibinin belirleyecegi bir secim komisyonu ile katilimci
ogrenciler belirtilen kriterlere gore segilmistir. Gerekli yasal izinler ainmistir. Programa katihm, ulasim ve tim
sureg ile ilgili 6grenci velilerine bilgi verilmis ve “Veli Onam Formu” imzalatilmistir.

Programin timunde katihmcilara, robotik kodlama, steam, astronomi ve yildizlar, fen, akil zekd oyunlari,
matematik, biyoloji, bitki bilimi, biyocesitlilik, kus g&zlemi, geri donlisiim, muzik, sanat ¢alismalari ve bu
disiplinleri yerinde gérme imkani sunulmustur. 5 gtinlik egitime yonelik faaliyetler Tablo 1'de gosterilmistir.

Tablo 1. Uygulanan egitim programi

Gun  Etkinlik Amag Yoéntem
) . Olgme Ve
On Testler Veri toplama gv .
Degerlendirme
isim Balonlari Tanisma dramasi yapilmasi Yaratici Drama
Algoritma ve doga egitiminin iliskisinin

. Bilgi sl | Disd
1 Sinifimda Algoritma kavratiimasi 19t fslemsel Dusinme

Doga etkinliklerinde is saghigi ve guvenligi,

Dogada llkyardim algoritmik adimlarla ilkyardim egitimi )
. . . Egitsel Oyun
Dogada problem ¢dzme becerilerinin

Oryantiring gelistirilmesi
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Saha Geazisi

Kayaglar ve Kayag

2 Olusturan Mineraller
Kizilirmak Deltas’'nda Kus
Gozlemi: GOrdim Duydum
Kaydettim

Yaban hayati gozlemiyle algoritmik diisinme
becerisinin gelistirilmesi
Kayaglarin incelenmesi

Biyogesitlilik hakkinda bilgilendirmek

Saha Calismasi
Problem Cozme

Doga Ve Yaban Hayati
Gozlemi

Astronomiye Giris ve
Teleskop Yapimi

Otonom Giines Sistemi

Astronomi, giines sistemi- glines enerjisi
konularini kavratmak

Gunes sistemi tanitimini yapmak

3 Kurulumu STEAM, Mobil
i Uygulama
Kendi Takim Yildizimi Yildizlar hakkinda bilgilendirmek ¥
Olusturuyorum
Origami ile Yildizlar Origami etkinlikleri ile yildizlarin tanitimini
Dunyasi yapmak
Bir Kuiguik Ekosistem: Diji-  Biyo-cesitlilik kavraminin sinif disi ortamda
Teraryum algoritmik adimlarla kavratmak
Algoritmik Asilama Biyo cesitliliginin artirilmasi Bilgi islemsel
4 Distinme, Mobil
Mutfagimdaki Algoritma  Algoritmik adimlarla kek yapmak Uygulama
Doganin Algoritmik Diliyle  Algoritma ve drama ile ¢cevre okuryazarligini  Tahmin Et- Gozle-
GCevre Okuryazarhgi kavratmak Acikla
S . Suyun hayatimizdaki &nemi, su ve toprak Acik Ve Kapalh Uclu
Su Kirliligi ve Dogal Yasam kirliligi ve ph kavramini kavratmak Deney
Doga.ve .Ardl.J.m..o lle Doga ortaminda yazilim etkinliklerinin
Algoritmik Distinme - . Steam
algoritmik temellerini kavratmak
5 Dogadaki materyallerle hazirlanan muzik
Bedenimizin Orkestrasi aletleri ile bedeni kullanarak koreografi Sanat

Sergi ve Sertifika takdimi

Son Testler

olusturmak

Yapilan tim calismalarin sergilenmesi ve
sertifika toreni

Veri toplama

Sergi Ve Gosteri

Olgme Ve
Degerlendirme

Verilerin Analizi/ Coztimlenmesi

Bu calismada kullanilan BIiD becerilerine yonelik 6z yeterlilik algisi olcegi ters puanlama esasina gore
degerlendirilmistir. Buna gore, Olgekten elde edilen daha dustik puanlar dgrencilerin bilgi islemsel diisiinme
becerilerine iliskin algilarinin daha yuksek diizeyde oldugunu gostermektedir (Gulbahar vd., 2019). Bu nedenle,
midahale dncesi ve sonrasi karsilastirmalarda puanlardaki dustsler, algi diizeyinde artis olarak yorumlanmistir.
Arastirmada nicel verilerin analizinde betimsel istatistiksel testler kullanilmistir. Verilerin normal dagihm
gbstermemesi nedeniyle, midahale 6ncesi ve sonrasi durumlari karsilastirmak amaciyla non-parametrik
testlerden Wilcoxon isaretli siralar testi tercih edilmistir. Normalligi, carpiklik (skewness) ve basiklik (kurtosis)
degerleri incelenerek degerlendirilmistir. Carpiklik ve basiklik degerlerinin 1 araliginda bulunmasinin normal
dagihm varsayimini desteklemek icin yeterli oldugu belirtiimektedir (George & Mallery, 2010). Bu kapsamda 6n
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test degiskenlerinin buyik bolimunde garpiklik ve basiklik degerlerinin kabul edilebilir sinirlar iginde oldugu
gorilmustir (6r. ATY: carpiklik = —.79, basiklik = .03; PCY: carpiklik = -.07, basiklik = -.35; ViY: carpiklik = -.57,
basikhk = -.49). Bununla birlikte, TPY degiskeninde basiklik degerinin sinir degerlere yaklastigi (basiklik = 1.28)
gozlenmistir. Son test degiskenlerinde ise normallikten daha belirgin sapmalar saptanmistir. Ozellikle ViY
degiskeninde carpiklik ve basikhk degerlerinin =1 araligini 6nemli dlglide asmistir (¢carpikhk= 2.09, kurtosis =
5.31). Ayrica, gozlem sayisinin 30'un altinda olmasi (n = 29) nedeniyle, verilerin normal dagilim gosterip
gbstermedigini daha ayrintili incelemek amaciyla Shapiro— Wilk testi uygulanmistir (Pallant, 2007). Analiz
sonuglari, 6zellikle son test puanlarinin normal dagilimdan anlamli bigimde saptigini gostermistir (p = .03 <
.05). Bu nedenle, s6z konusu degiskende normallik varsayiminin saglanmadigi ve istatistiksel karsilastirmalarda
tutarliigin korunmasi amaciyla, parametrik olmayan bir alternatif olan Wilcoxon isaretli siralar testi kullanilarak
mudahale dncesi ve sonrasi farklar analiz edilmistir. Ayrica Mann— Whitney U testi ile cinsiyet agisindan degisim
analiz edilmistir. Fraenkel ve Wallen (2009), etki bayuklugun iki grup ortalamasi arasindaki farkin bayuklaginu
gosteren bir 6l¢ut olarak tanimlamaktadir. Pallant (2007) ise r degerinin .1 ile .3 arasinda olmasinin kiiguk, .3 ile
.5 arasinda olmasinin orta, .5 ve tizeri olmasinin ise biytik etki buytkluigu dizeyini temsil ettigini belirtmektedir.

Gecerlik ve Guvenirlik

Bu calismada kullanilan o6lgme araci, Gulbahar ve arkadaslar (2019) tarafindan gelistirilen Bilgi /slemsel
Dusunme Becerilerine Yonelik Oz Yeterlik Algist Olgegidir. Olgegin gelistirme stirecinde kapsam gegerligi uzman
gorisleri dogrultusunda saglanmis, yapi gegerligi ise dogrulayici faktor analizleri ile test edilmistir. Olgek,
algoritma tasarlama, problem ¢ézme, veri isleme, temel programlama ve 6zglven olmak Uzere bilgi islemsel
disinmenin kuramsal boyutlarini yansitan bes alt boyuttan olusmakta ve bu yonuyle kuramsal ¢erceveyle
yuksek dizeyde ortismektedir. Bu galismada 6lgegin 6zgun faktor yapisi korunmus, herhangi bir madde
¢cikarimi ya da yeniden yapilandirma yapilmamistir.

Olgegin glivenirligine iliskin olarak, 6zgiin calismada raporlanan Cronbach’s alpha katsayisinin 6lgek genelinde
94, alt boyutlar dizeyinde ise .76 ile .93 arasinda degistigi belirtilmistir (Gulbahar vd., 2019). Bu degerler,
Olcegin yuksek ve mikemmel diizeyde i¢ tutarliiga sahip oldugunu gostermektedir (Hinton vd., 2014). Mevcut
calismada 0lcek, ayni yas grubunda ve benzer bir egitim baglaminda 6n test ve son test olarak uygulanmis;
boylece dlctimlerin guvenirligi saglanmistir. Olgegin ters puanlama yapisina sahip olmasi nedeniyle, analiz ve
yorumlama surecinde bu durum acikca dikkate alinmis; diisik puanlarin daha yuksek 6z yeterlik algisini temsil
ettigi analiz asamasinda tanimlanarak olasi yanhs yorumlamalar dnlenmeye calisiimistir.

Tek grup 6n test— son test deseninin dogasi geregi, icsel gegerligi tehdit edebilecek bazi sinirhliklar (6rnegin
olgunlasma veya test etkisi) bulunmakla birlikte, 6lcme aracinin psikometrik agidan gi¢li yapisi, ayni grubun
iki dlcimde de ayni kosullar altinda degerlendirilmesi bulgularin giivenirligini desteklemektedir. Bu baglamda,
calismada elde edilen sonuglarin, kullanilan 6lgme aracinin gecgerlik ve guvenirlik 6zellikleri ¢ergevesinde tutarli
ve guvenilir oldugu soylenebilir.

Etik Bildirim

Etik Kurul izin Bilgisi: Bu arastirmaya Ondokuz Mayis Universitesi Sosyal ve Beseri Bilimler Arastirmalari Etik
Kurulu'ndan (Tarih: 30.05.2025; No: 2025-739) etik onay alinmistir.

Yazar Cikar Catesmast Bilgisi: Yazarlarin beyan edecegi bir ¢ikar catismasi yoktur.

Yazar Katkust: 1. yazar: Calismanin tasarlanmasi ve verilerin analiz edilmesi. 2. ve 3. yazar: Giris ve yontemin
yazilmasi, verilerin toplanmasi, SPSS’e girilmesi, arastirma izinlerinin alinmasi, tartismanin yazimi ve
raporlanmasi. 4. Yazar. Verilerin toplanmasi, SPSS kullanarak kodlamanin yapilmasi, tartisma boliminin
yazilmasi ve ¢alismanin son raporunun hazirlanmasi.

Bulgular

Algoritmik dustinme tabanl duvarsiz egitim ortamlarinin ortaokul 6grencilerin BID becerilerine yonelik 6z
yeterlik algilar Uzerindeki etkisini incelemek amaciyla ¢alisma grubunun ©6n test- son test puanlar
karsilastinlmistir.  Verilerin normal dagilima sahip olmamasi nedeniyle 6n test ve son test BID puanlarinin
karsilastirilmasinda Wilcoxon testi kullanildi (Tablo 2).
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Tablo 2. BID becerileri igin 6z yeterlilik algist 6lgegi 6n test ve son test tanimlayict analiz sonuglar:

Alt Boyutlar OnTest(x) Sd Son Test (X) Sd Fark
Algoritma Tasarlama Yeterligi (ATY) 17.90 2.83 11.14 281 -6.76
Problem Co6zme Yeterligi (PCY) 17.07 3.74 13.93 3.60 -3.14
Veri isleme Yeterligi (ViY) 1341 271 9.31 3.24 -4.1
Temel Programlama Yeterligi (TPY) 10.45 1.88 7.59 2.73 -2.86
Ozguven Yeterligi (OY) 9.52 2.06 6.86 2.26 -2.66
Bilgi islemsel Diisiinme Becerileri (BIDB) 68.34 9.90 48.83 10.96 -1951

Tablo 2 incelendiginde, 6grencilerin BiD Becerileri Olgegdi ve alt boyutlarindan elde ettikleri 6n test ve son test
puanlarinin, uygulanan midahale sonrasinda dustigi gorulmektedir. Tim alt boyutlarda ve toplam puanda
belirgin bir diisiis meydana gelmistir. Ozellikle Algoritma Tasarlama Yeterligi alt boyutunda 6n testte (x = 17.90,
Sd = 2.83) olan puanlarin son testte (x = 11.14, Sd = 2.81) seviyesine geriledigi gortulmektedir. Benzer sekilde
Problem C6zme Yeterligi boyutunda 6n test ortalamasi (x = 17.07, Sd = 3.741) iken son test ortalamasi (x =
13.93, Sd = 3.60) olarak kaydedilmistir. Veri isleme Yeterligi boyutunda 6grencilerin 6n test ortalamasi (x =
1341, Sd = 2.71) iken, son testte (x = 9.31, Sd = 3.24) olarak hesaplanmistir. Temel Programlama Yeterligi 6n
test (x = 10.45, Sd = 1.88) degerinden son testte (x = 7.59, Sd = 2.73) degerine dusmistiir. Ozgiiven Yeterligi
boyutunda da On test (x = 9.52, Sd = 2.064) degerinden son testte (x = 6.86, Sd = 2.26) degerine bir azalma
g6zlemlenmistir. Tum boyutlarin toplamini yansitan BiD Becerileri 6lgeginin genel ortalamasi ise 6n testte (x =
68.34, Sd = 9.90) iken, son testte (x = 48.83, Sd = 10.96) olarak belirlenmistir. Bu sonugclar, uygulamanin
ogrencilerin BID algilarinda bir artis sagladigini ortaya koymaktadir. Bu artis Wilcoxon testi ile analiz edilmistir.

Tablo 3. BID becerileri icin 6z yeterlilik algisi 6lgegine ait Wilcoxon test bulgulari

Alt Boyutlar z p Effect Size (r)
Algoritma Tasarlama Yeterligi (ATY) -4.54 .000 0.84
Problem Cozme Yeterligi (PCY) -3.30 .001 0.61
Veri isleme Yeterligi (ViY) -3.97 .000 0.74
Temel Programlama Yeterligi (TPY -3.56 .000 0.66
Ozgiiven Yeterligi (OY) -4.05 .000 0.75
Bilgi islemsel Duisiinme Becerileri (BIDB) -4.64 .000 0.86

Tablo 3, mudahalenin algoritma tasarlama yeterligi [Z = —-4.54, p < .001, r = .84], problem ¢dzme yeterligi [Z =
-3.30, p = .001, r = .61], veri isleme yeterligi [Z = -3.97, p < .001, r = .74], temel programlama yeterligi [Z =
-3.56, p <.001, r = .66] ve 6zglven yeterligi [Z = -4.05, p < .001, r = .75] alt boyutlarinda anlamli bir farklilik
olusturdugunu goéstermektedir. Ozellikle algoritma tasarlama (r = .84), 6zguven (r = .75) ve veri isleme (r = .74)
boyutlarinda gugli bir etki gozlenmis olup, bu durum midahalenin katihmcilarin bilissel ve hesaplamali
yeterliklerini etkili bicimde guglendirdigini géstermektedir. Temel programlama alt boyutunda da [Z = -3.56,
p < .001, r = .66] blylk bir etki buyuklugi tespit edilmis, bu da katiimcilarin programlamaya iliskin 6z yeterlik
algilarinda belirgin bir artis oldugunu ortaya koymustur. Hesaplamali disiinme 6z yeterligine iliskin toplam
puanlar incelendiginde ise yiksek duzeyde bir etki buyukligu [Z = -4.64, p < .001, r = .86] saptanmistir, bu da
mudahalenin katihmcilarin genel hesaplamali distinme yeterliklerinde guglii bir fark yarattigini goéstermektedir.
Katimcilarin 6z yeterlik algilarinin cinsiyet degiskenine gore farklilasip farklilasmadigini belirlemek amaciyla
Mann- Whitney U testi uygulanmistir (Tablo 4).
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Tablo 4. BID becerileri igin 6z yeterlilik algilarinin cinsiyete gére Mann— Whitney U testi sonuglari

Test Cinsiyet N  SiraOrt.  Sira Top. u z p Etki buyuklugu
On-test Erkek 16 15.19 243.00
101.00 -.134 .894 0.03
ATS Kiz 13 14.77 192.00
Son-test Erkek 16 15.19 243.00
101.00 -.142 .887 0.03
Kiz 13 1477 192.00
On-test Erkek 16 13.88 222.00
86.00 -794 427 0.15
PCY Kiz 13 16.38 213.00
Son-test Erkek 16 15.56 249.00
95.00 -404 .686 0.08
Kiz 13 1431 186.00
On-test Erkek 16 1353 216.50
) 80.50 -1.049 294 0.20
VvIY Kiz 13 16.81 218.50
Son-test Erkek 16 18.06 289.00
55.00 -2.291 022 0.43
Kiz 13 11.23 146.00
On-test Erkek 16 13.72 219.50
83.50 -917 .359 0.17
TPY Kiz 13 16.58 215.50
Son-test Erkek 16 12.97 207.50
7150 -1.488 137 0.28
Kiz 13 1750 227.50
On-test Erkek 16 14.88 238.00 929 0.02
B 102.00 -.089
oy Kiz 13 15.15 197.00
Son-test Erkek 16 16.81 269.00 75.00 -1.375 169 0.26
Kiz 13 12.77 166.00
On-test Erkek 16 13.66 218.50 82.50 -.944 .345 0.18
BiDB Kiz 13 16.65 216.50
Son-test Erkek 16 15.81 253.00 91.00 -574 .566 0.11

Kiz 13 14.00 182.00

Tablo 4’e gore, Algoritma Tasarlama Yeterligi (ATY), Problem Cozme Yeterligi (PCY), Temel Programlama
Yeterligi (TPY), Ozgiiven Yeterligi (OY) ve Bilgi islemsel Distinme Becerileri (BIDB) boyutlarinda cinsiyet
degiskenine gore anlamli bir farklilik bulunmamistir (p > .05). Bu bulgu, erkek ve kiz 6grencilerin s6z konusu
boyutlarda benzer 6z yeterlik algilarina sahip olduklarini géstermektedir. Buna karsin, Veri isleme Yeterligi (ViY)
boyutunda son test puanlari agisindan cinsiyete gore anlamh bir fark saptanmistir (U = 55.00, z = -2.29, p =
.022). Bu farkin sira ortalamalari incelendiginde, erkek dgrencilerin (Sira Ort. = 18.06) kadin 6grencilere (Sira
Ort. = 11.23) goére daha yiiksek puanlara sahip olduklar goriilmektedir. Olgekten elde edilen diisiik puanlarin
yuksek yeterlik algisini temsil ettigi dikkate alindiginda, bu sonu¢ kadin 6grencilerin veri isleme yeterligine
iliskin algilarinin erkek 6grencilere gore daha yuksek oldugunu gdstermektedir. Etki buyukligu degeri orta
duzeyde (r = .43) olup (Cohen, 1988), cinsiyetin veri isleme yeterligi Uzerindeki etkisinin orta diizeyde oldugunu
ortaya koymaktadir. Genel olarak, katilimcilarin 6z yeterlik algilarinin cinsiyete gére buyuk 6lciide benzer
oldugu, yalnizca veri isleme yeterligi boyutunda kiz dgrenciler lehine anlamli bir farkin bulundugu sdylenebilir.

Tartisma, Sonug ve Oneriler

Bu arastirmadan elde edilen bulgulara goére uygulanan “Algoritmik Dustinme Tabanli Duvarsiz Egitim
Ortamindayiz” adli TUBITAK 4004 proje egitiminin, yedinci sinif 6grencilerinin bilgi islemsel diisiinme (BID)
becerilerine yonelik 6z yeterlik algilan Gzerinde olumlu bir etkiye sahip oldugunu gostermistir. Ozellikle
algoritma tasarlama, 6zglven ve veri isleme alt boyutlarinda ytksek etki buyukliklerinin elde edilmesi,
uygulanan egitimin dgrencilerin problem ¢6zme sureglerini yapilandirmalarina ve bilissel farkindaliklarini
artirmalarina katki sagladigini dustindiirmektedir. Ayrica dlgek genel puaninin da bu alt boyutlardaki gelisimle
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paralel olarak arttigi gozlenmistir. Bu durum, alt becerilerle birlikte BIDB'nin tiim genel yapisini kapsayan
battncdl bir gelisim oldugunu géstermektedir (Grover ve Pea, 2013).

Algoritma tasarlama yeterligi alt boyutunda elde edilen gelisimin, 6grencilerin proje stirecinde duvarsiz egitim
ortaminda gergek yasam problemlerini algoritmik adimlarla ¢ézmeye yonelik etkinliklerle karsilasmalarindan
kaynaklandigi soylenebilir. Dogada gergeklestirilen etkinlikler araciligiyla 6grencilerin problem ¢6zme strrecini
somutlastirmalarn ve adim adim distinme becerilerini kullanmalarinin, algoritmik dusiinme becerilerinin
gelismesinde katki sundugunu dustindirmektedir. Benzer bicimde Cimsir vd. (2024), katiimci 6gretmenlere
uygulanan BID farkindalik egitiminin BiD beceri algilarini olumlu yonde etkiledigini belirlemistir. Angeli ve
Valanides (2020) ise Bee-Bot adli programlanabilir robotik etkinliklerin okul 6ncesi 6grencilerinin BiD
becerilerini gelistirmede etkili oldugunu ortaya koymustur. Bu bulgular, Turker ve Pala'nin (2020) algoritma
egitiminin 6gretmen adaylarinin BiD becerileri ve bilgisayar programlama 6z yeterlik algilari (izerindeki olumlu
etkilerini ortaya koyan calismasiyla ve Wong ve Jiang'in (2018) besinci sinif 6grencilerinin algoritmik disinme
ve hata ayiklama becerilerine yonelik egitimin BiD becerilerini olumlu etkiledigini belirten arastirma sonuglariyla
ortismektedir.

Veri isleme yeterligi alt boyutunda gozlenen gelisim, 6grencilerin doga temelli etkinlikler sirasinda gozlem
yapma, veri toplama, siniflama ve bu veriler Uzerinden c¢ikarimda bulunma sireclerine aktif bicimde
katilmalariyla agiklanabilir. Kuo vd. (2020), ortaokul 6grencilerinin BiD becerilerinin gelistirilmesine yonelik
olarak egitsel materyallerle yurittlen isbirlikci etkinliklerin, 6grencilerin st dizey distinme becerilerini
destekledigini ve BID becerilerinin gelisimine katki sagladigini belirtmistir. Benzer bicimde, bilgisayarsiz
etkinlikler ve gergek yasam baglamina dayal etkinliklerin, 6grencilerin bilgi islemsel diisinme becerilerinin alt
boyutlarindan biri olan veri isleme siireclerini destekledigi ifade edilmektedir (Delal ve Oner, 2020). Bu agidan
veri isleme becerisinin, bireysel biligssel sureclerin yani sira baglam temelli ve deneyime dayali 6grenme
ortamlaryla da guclendigi sylenebilir.

Ozgiiven yeterligi alt boyutunda elde edilen bulgular ise 6égrencilerin proje siirecinde aktif rol almalari, grup
calismalarn yoluyla etkilesimde bulunmalari ve algoritmik problemleri basariyla ¢6zmeleri sonucunda kendi
yeterliklerine iliskin olumlu algilar gelistirmeleriyle iliskilendirilebilir. Futschek (2006), algoritmik dislinmenin
programlama 6grenmekten bagimsiz olarak gelistirilebilen dnemli bir bilissel beceri oldugunu vurgulamis ve
¢6zUmu kolay olmayan ancak kolay anlasilabilir problem durumlarinin gdérsellestirilmesinin algoritmik
kavramlarin 6grenilmesini destekledigini belirtmistir. Bu baglamda 6zguven artisinin, yapilandiriimis 6grenme
surecleri ve 6grencilerin kendi ilerlemelerini gozlemleyebildikleri 6grenme deneyimleriyle iliskili oldugu;
Ozellikle algoritmik ve bilgi islemsel distinme becerilerine yonelik etkinliklerin 6grencilerin 6z yeterlik algilarini
gliclendirdigi giincel calismalarda da vurgulanmaktadir (ibili ve Giinbatar, 2020; Polat, 2023).

Arastirmanin bir diger 6nemli bulgusu, 6grencilerin BiD becerilerine yonelik 6z yeterlik algilarinin genel olarak
cinsiyete gore anlamli bir farklilk géstermemesidir. Bu bulgu, algoritmik ve bilgi islemsel diisiinme becerilerinin
uygun 6grenme ortamlar saglandiginda cinsiyetten bagimsiz olarak gelistirilebilecegini gostermektedir.
Alsancak Sarikaya (2019), programlama égretiminin Universite égrencilerinin BiD becerileri tizerinde olumlu
etkisinin cinsiyetten bagimsiz oldugunu belirlemistir. Angeli ve Valanides (2020) de BIiD becerilerine yonelik
etkinliklerde cinsiyet degiskenine bagh olarak farkli 6grenme tercihleri gozlense de genel beceri gelisimi
acisindan anlamli bir fark bulunmadigini ifade etmistir.

Bununla birlikte, veri isleme yeterligi alt boyutunda kiz 6grenciler lehine anlamli bir farkin ortaya ¢ikmasi dikkat
cekicidir. Bu durum, kiz 6grencilerin veri toplama, diizenleme ve yorumlama gibi sureclerde daha dikkatli ve
sistematik ¢calisma egiliminde olmalariyla iliskili olabilir. Ayrica isbirlikci ve iletisime dayali 6§grenme ortamlarinin
kiz 6grencilerin bilissel sureclere daha aktif katihm gostermelerini destekledigi belirtiimektedir (Angeli ve
Valanides, 2020). Benzer sekilde, ortaokul diizeyinde robotik ve isbirlik¢i etkinlik programlari Gizerine yapilan
sistematik degerlendirmeler, cinsiyet farkliliklarinin bu tiir 6grenme ortamlarinda ortaya ¢iktigini goéstermistir.
Kiz 6grencilerin algoritmik uygulamalarda isbirlik¢i sireglere daha olumlu yanit verdigi belirtiimektedir (Lin ve
Wong, 2024).

Literaturde yer alan diger ¢alismalar da algoritmik diisinme ve problem ¢6zme becerilerinin gelistirilmesinde
farkli 6gretim yaklasimlarinin etkili oldugunu gostermektedir. Turker ve Pala (2020), algoritma egitiminin
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ogretmen adaylarinin programlama 6z yeterlik algilarini artirdigini; Arslanhan ve Artun (2001), fen 6gretiminde
algoritmik distinme ve problem ¢d6zme becerilerinin kullanilmasinin 6grencilerin tst diizey distinme
becerilerini gelistirdigini belirtmistir. Akyol (2020), STEM etkinliklerinin hesaplamal, elestirel ve yaratici
dustinme becerileri Uzerinde olumlu etkileri oldugunu ortaya koymustur. Benzer bicimde Demir ve Cevahir
(2020), meslek lisesi 6grencilerinin algoritmik diistinme becerileri ile problem ¢dzme becerileri arasinda anlamli
bir iliski oldugunu; Dumlu ve Turanh (2024) ise lise dgrencilerinin algoritmik disiinme sireclerinin problem
¢6zme becerilerini olumlu yonde etkiledigini belirlemistir. Kalelioglu ve Gulbahar (2014) da Scratch tabanl
programlamanin ilkokul égrencilerinin problem ¢6zmeye yonelik 6z givenlerini artirdigini ifade etmistir. Bu
calismalarin ortak noktasi, algoritmik dustinme, problem ¢6zme ve temel biligsel streglerin birbiriyle iliskili
olarak gelistigini gostermektedir. Grover ve Pea (2013) bu cercevede bilgi islemsel diisiinmenin genis bir bilissel
surecler setini icerdigini vurgulamistir.

Bu arastirma O6zelinde, dogada gerceklestirilen algoritma temelli etkinliklerin ortaokul yedinci sinif
ogrencilerinin BID becerilerini gelistirebilecegini ortaya koymustur. Ancak arastirmanin bir ilgede 6grenim
gbren 29 ogrenciyle sinirh olmasi, arastirma verilerinin genellestirmesini  zorlastirmaktadir. Gelecek
arastirmalarda daha genis drneklemlerle, kontrol gruplu deneysel calismalarin yrttilmesi ve nitel veri toplama
araglarinin kullanilmasi, elde edilen bulgularin derinlemesine incelenmesini saglayacaktir.
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