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From the Editor
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University, Eskisehir Osmangazi University, Hacettepe University, Kirsehir Ahi Evran sity, Ondokuz
Mayis University, Sivas Cumhuriyet University, Van Yiiziincii Yil University. Besi

teachers working in the Ministry of National Education.
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who have made contributions with their valuable ideas. We wo i
Prof.Dr. Osman Birgin, Prof.Dr. Pedro Tadeu, Assoc.Prof.Dr.
Assoc.Prof.Dr. Fakhra Aziz, Prof.Dr. Orhan Karamustafaoglu,
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ERRATUM

In our journal’s Volume 11 Issue 22, the heading of the PDF article in the study of
Ozlem CAKMAK TOLAN named as “Developing university students coping skills with
academic procrastination behavior: A cognitive behavioral theory-based psychoeducation
practice” published in the 2023 issue of the Journal of Computer and Education Research,
Volume 11, Issue 22, there is a paragraph that was not written inadvertently. The paragraph
that was not written by mistake and was requested to be added is located on page 734 under
the heading "Process".

“In the study, a psychoeducational program based on cognitive-behavioral therapy
for coping with academic procrastination was used. In the program, which was implemented
to raise awareness about academic procrastination behavior in university students and to
reduce it, the studies of Kagan (2010) and Toker (2014) were used as the main guide.

As a result of the author's application to our journal dated December 13, 2023, the
correction notification regarding the addition of the missing paragraph should be as follows.
According to this, the addition of the missing paragraph the Ozlem CAKMAK TOLAN'’s
article will be add “In the study, a psychoeducational program based on cognitive-
behavioral therapy for coping with academic procrastination was used. In the program,
which was implemented to raise awareness about academic procrastination behavior in
university students and to reduce it, the studies of Kagan (2010) and Toker (2014) were used
as the main guide.” In Volume 11, Issue 22, under the title "The Process" on page 734.

Cakmak-Tolan, O. (2024). Developing university students coping skills with academic procrastination
behavior: A cognitive behavioral theory based psychoeducation practice. Journal of Computer and
Education Research, 12 (23), 1-1.
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This study examines Turkish Curriculums during the Republican Era,
focusing on objectives, learning outcomes, content, teaching-learning
processes, and evaluation dimensions. Analyzing 11 curriculums (1924,
1929, 1931-32, 1938, 1949, 1962, 1981, 2006, 2015, 2017, and 2019), we
obtained five primary sources and accessed the remaining sources
through the examination of 289 previous studies. Through document
analysis, we present changes in components, objectives, domains,
themes, methods, and assessment in the programs. Although there
were no significant modifications from 1949 to 1981 and from 1981 to
2006, the Ministry of National Education has continuously changed
programs. Findings reveal various approaches to Turkish language
education, with significant changes after 2006, particularly in reading
and comprehension skills. These changes reflect evolving educational
goals and global trends. The study emphasizes the need for continuous
development and adopting contemporary educational approaches in
Turkish Curriculums to meet changing needs and ensure progress in
the education system.
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Introduction

The curriculum is a guide that includes the objectives, topics to be taught, distribution

of lessons to classes, and teaching methods for various classes and subjects within a

particular educational level (Biiytikkaragoz & Civi, 1997; Yilmaz, 2013). The curriculum

encompasses elements such as rationale, objectives, program outcomes, content, learning

outcomes, and connections for each subject (Ardahan, 2020; Ar1 & Keskin, 2016). These

elements, either individually or collectively, can be influenced by changes, developments,

and significant events in the political, economic, academic, and other domains worldwide or

in specific countries. For example, World War II, one of the most destructive and tragic

events in human history, gave rise to the existentialist philosophy. The sufferings caused by
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the war, including death, destruction, and inhumane practices carried out by unquestioning
individuals, led people to contemplate existential issues (Dindar, 1987). The existentialist
approach in education encourages students to acquire values such as freedom, responsibility,
the search for meaning, and social awareness (Malik & Akhter, 2013). Embracing a student-
centered approach, existentialism promotes individuals to express their thoughts, develop
critical thinking skills, and guide their own learning processes. It also supports students in
understanding their relationships with others and their social responsibilities (Coskun &
Taneri, 2021). As evident from this example, the existentialist educational philosophy
emerged as a response to the devastation caused by individuals who could not challenge
authority, aiming to prevent the recurrence of such tragic events, and it has subsequently
influenced curriculum design.

When designing or updating curriculum, experts consult various sources to ensure
that the curriculum is current and effective. These sources include the current curricula of
different countries, academic studies, constitutions, legislation, development plans,
government programs, council decisions, reports and documents prepared by civil society
organizations and research institutions. Additionally, experts evaluate the Ministry of
Education (MoNE) survey result reports, review committees” reports, and evaluate education
faculties” reports on a subject-specific basis. Then, they initiate the implementation of the
programs, and make necessary updates. This approach aims to utilize various sources to
ensure that the curriculum is up-to-date and effective.

Generally, MoNE prefer the spiral teaching approach in the preparation of middle
school level programs. We determined that this approach is adopted in Turkey and
implemented in middle school programs. The spiral approach encourages students to learn
in a more in-depth and holistic manner by using their previous knowledge (Mavis, 2015).
While the aim is to achieve learning outcomes in a single iteration, there is also a focus on
holistic learning outcomes. This allows students to gain knowledge and skills from a broad
perspective (MoNE, 2020). Furthermore, the curriculum is designed to support students'
individual abilities and interests, aiming for meaningful and personalized learning
experiences (Erdamar & Barasi, 2021). When we examine the programs prepared by the
MOoNE, we observed that there is coherence among the programs. Additionally, the
programs consider students' physical, emotional, and psychological development with the

aim of fostering their progress (MoNE, 2020). According to MoNE (2020), the fundamental
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goal of the education system is to cultivate individuals who possess integrated knowledge,
skills, and behaviours aligned with values and competencies. The prepared curriculum
encompasses a set of principles aimed at instilling values. Additionally, the programs
address core values such as justice, friendship, honesty, self-discipline, patience, respect,
love, responsibility, and patriotism, with the purpose of imparting these values. The
competencies included in the programs aim to develop individuals with knowledge, skills,
and abilities integrated with the education system. The competencies specified in the Turkish
Qualifications Framework (TQF) are communication in the native language, communication
in foreign languages, fundamental competencies in mathematics and science/technology,
digital literacy, learning to learn, social and citizenship competence, taking initiative and
entrepreneurship, and cultural awareness and expression.

Turkish lesson, as one of the fundamental subjects in the Turkish education system,
holds great importance in terms of using the Turkish language correctly and effectively,
expressing and understanding our thoughts. The Turkish lesson helps students improve
their language skills and express their thoughts accurately and effectively. From this
perspective, the Turkish lesson is designed to provide students with language, literature, and
communication skills. Turkish language is one of the most essential skills that students will
use throughout their lives. Therefore, the Turkish Curriculum (TC) should be continuously
and effectively implemented. For this reason, the Turkish education system has always
valued the quality of Turkish curriculums. The TC has been modified and developed over
time. It is designed to improve students' language skills and express their thoughts correctly
through grammar, reading, writing, speaking, and listening skills. The Turkish curriculum
adopted in 1924 is designed according to the conditions and needs of that period. However,
over time, factors such as changes in societal and cultural structure, technological
developments, and international standards have led to changes in the TC in 1929, 1931-1932,
1938, 1949, 1962, 1981, 2006, 2015, 2017, 2019. The TC covers topics such as language,
literature, grammar, reading comprehension, writing skills, vocabulary, speaking, and
listening skills. The TC also aims to develop certain characteristics of students. Additionally,
subjects such as Turkish literature, world literature, and Turkish culture can be included in
the program. The details of the program may vary depending on the period and scope.

Many changes and innovations have been made in TC since 1924. In 1924, the Grand

National Assembly of Turkey (TBMM) began preparations in the field of education to ensure
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the success of the National Struggle and to establish a new educational system after
independence. One of the most important steps taken for the restructuring of the education
system was the adoption of the law on Unification of Education Act (Tevhid-i Tedrisat
Kanunu) in 1924 (Canbek, 2017). With this law, the education system and curriculum
programs were reorganized with the adoption of a secular and national understanding.
Additionally, the aim was to make education a public service and enable all citizens to
receive education free of charge. The law also made Turkish the mandatory language of
instruction in schools (Aslan, 2011). We consider these changes as a significant step in the
formation of Turkey's national identity. The 1924 First Stage Secondary Education
Curriculum Program is an important step in the educational reform implemented during the
early years of the Republic of Turkey. The program aims to establish the national and
contemporary foundations of education in line with the ideals of the Republic and to provide
students with fundamental knowledge and skills. The program also places special emphasis
on the Turkish language with a separate Turkish lesson included in the curriculum, covering
"Kiraat (reading), Insad (speaking), Sarf ve Nahiv (grammar), imla ve Kitabet (spelling and
writing), and Edebi Kiraat (literary recitation)" (Ozbay, 2014). This program was prepared
before the language reform of 1928, and thus, it utilizes Arabic letters (Giin & Kaya, 2020).
The 1924 Primary Schools Curriculum Program aims to improve the standards and quality of
the education system by determining teaching methods and student assessment processes
for teachers. In the same year, the sixth, seventh, and eighth grades were designated as the
first stage of secondary education. This curriculum program is considered a significant
turning point in Turkey's transition to a modern and contemporary education system and is
regarded as a document that forms the basis of the Republic's educational policies.

By the year 1927, although changes were made to the 1924 program, there were no
changes at the first stage of secondary education. After the language reform of 1928, changes
were made to the first stage of secondary education in 1929. One of these changes divided
Turkish lesson into three sections: grammar, writing, and reading (Kurudayioglu & Soysal,
2016). In 1931-1932, only the content of the grammar course was updated, while the other
sections not affected (Mentese, 2013; A. Sahin, 2009). In 1938, upon the instruction of Atatiirk,
the rules of the Turkish language were reviewed and revised, leading to updates in the
curriculum by removing the grammar sections (Giin & Kaya, 2020). During this period,

experts added new grammar rules, spelling, and punctuation marks to the Turkish language
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teaching programs. In the years when grammar was excluded, books about grammar were
written because of the MoNE’s efforts, and in 1949, after being revised, grammar rules were
included in the curriculum again (Akyol, 2011). The 1949 TC included specific objectives and
teacher behaviours related to the classes, distinguishing itself from the previous programs
(Calp, 2005). In addition, the program included sections such as "Objectives, Explanations,
Reading, Oral and Written Expression, Grammar, Spelling, and Writing," making it more
comprehensive compared to the previous programs (Kurudayioglu & Soysal, 2016). In 1949,
the program was determined based on the textbook; first, the textbook was written, and then
the objectives and goals of the program were established (Girgin, 2011).

The 1960s was a period of significant changes marked by various events in Turkey.
After the military coup on May 27, 1960, a military government lead to significant political
and social changes in Turkey. During this period, important changes also took place in the
education system. With the 1961 Constitution, education became free and compulsory, a
secular understanding was adopted, and primary education became mandatory (Coskun,
2012). Despite these changes, they made no modifications to the 1962 middle school Turkish
language program. The program implemented in 1949 continued without revision (Canbek,
2017; Dogan, 2022; Kurudayioglu & Soysal, 2016). In the 1970s, MoNE made efforts to
implement significant changes in education, such as the trial of an eight-year primary
education school and program development studies. However, due to political instability,
these efforts remained in the trial phase. In 1979, MoNE merged elementary schools and
middle schools (Akyol, 2011). Following the military coup in 1980, in 1981, MoNE published
the TC, consisting of sections such as "General Objectives, Explanations, Comprehension,
Expression, Grammar, Writing, Method, Tools and Materials, Assessment and Evaluation"
(Mentese, 2013). The program covered all subjects from 1st grade to 8th grade in primary and
middle schools.

In 2006, the MoNE made many changes in the primary and secondary school levels of
the Turkish Curriculum. These changes aimed to make the Turkish lesson more functional
and qualitative, improve students' reading and writing skills, the goal was also to enhance
students’ thinking and expression abilities. To achieve this objective, MONE added literary
texts such as stories, novels, and poems to the curriculum, allowing students to develop
skills in understanding, interpreting, and critiquing these texts (Kolag, 2009). Additionally,

MoNE emphasized listening and reading skills alongside written and oral expression (Bulut,
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2019). As a result, the Turkish lesson aimed not only at language learning but also at
fostering thinking, comprehension, interpretation, and expression skills. MoNE introduced
new areas to enhance reading and writing skills, teach effective writing, encourage
expression of thoughts, and improve speaking abilities. Furthermore, MoNE facilitated more
effective learning of grammar rules. Throughout all these revisions and changes, a
constructivist approach replaced the behaviourist approach that had been primarily followed
until 2005 (MoNE, 2006).

In the changes implemented in 2015, the impact of technological advancements on
education was reflected by incorporating more emphasis on information and communication
technologies compared to previous programs (Bayburtlu, 2015). The aim was not only to
improve students' understanding of the functions of the Turkish language but also to enable
them to relate it to Turkish culture and values, as well as to introduce the richness of the
Turkish language and culture. In 2017 and 2019, the focus shifted towards utilizing
technology more extensively and fostering digital literacy skills, considering global
developments. With these changes, the goal was to acquire skills in accessing, analysing,
synthesizing, and sharing information in line with the requirements of the digital age.
Accordingly, the Turkish language instruction encouraged students to interact with digital
tools, and the use of interactive whiteboards and the Education Information Network (EBA)
were integrated into the curriculum. Furthermore, MoNE emphasized the functionality of
language, and taught language functions to students that they would encounter in their daily
lives (MoNE, 2017, 2019). As a result, MoNE aimed to make the TC more contemporary and
functional, aiming to equip students with the skills to thrive in the digital age.

Purpose of the research

The aim of this research is to examine the Middle School Turkish Language Teaching
Programs prepared during the Republican Era in terms of objectives, learning outcomes,
content, teaching-learning processes, and assessment dimensions. Additionally, it aims to
provide a historical overview to those who are interested in Turkish language teaching
programs in Republican era Turkey, and to contribute to the literature by presenting the
changes in the teaching programs in a coherent and organized manner. A detailed analysis
of the historical changes in this context will provide a comprehensive perspective on the
historical evolution of Turkish Language Teaching Programs. We assumed that the

examined historical perspective in this study is an important tool to understand the changes
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in the Turkish education system. Accordingly, the research question of this study is as
follows:

- What changes have been made in the objectives, learning outcomes, content,
teaching-learning processes, and assessment dimensions in the Middle School Turkish
Language Teaching Programs prepared during the Republican Era in Turkey?

Based on the research problem, the following sub-problem question has been
determined:

- What sections, objectives, content, educational situations, measurement, and
evaluation methods constitute the Middle School Turkish Language Teaching Programs

prepared during the Republican Era?

Method

Research Model and Design

In this study, we used the document analysis design, which is one of the qualitative
research methods. Qualitative research is a method in which data is examined in depth,
events are studied in their natural settings, and a realistic and holistic understanding is
obtained (Biiyiikoztiirk et al., 2013; Simsek & Yildirim, 2013). Data collection methods
associated with this method include observation, interviews, and document analysis
(Biiytikoztiirk et al., 2013). The scope of the research consists of Turkish Language Teaching
Programs prepared from 1924 to 2023. We chose document analysis as the data collection
method for this research, we aimed to identify changes in the objectives, purposes,
educational situations, measurement, and evaluation areas in Turkish Language Teaching
Programs. Document analysis refers to collecting, reading, questioning, and analysing
various documents related to the research topic ($Simsek & Yildirim, 2013).

Data Collection and Analysis

This research examines the changes in Turkish Curriculums from 1924 to 2023, and
the data source for this research is documents. In this regard, we searched Google Scholar
and National Thesis Center of Turkey websites using the keyword "Turkish Curriculums"
and we accessed relevant documents to initiate the research. Among the accessed
documents, we obtained primary sources for five out of the eleven versions of Turkish
Language Teaching Programs that have undergone changes, while we accessed the

remaining sources through the examination of 289 previous studies. Relevant sections of the
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289 studies were identified, and based on the analysis, we included 55 of them in the

research.

Finding

Changes in Turkish Curriculums (TCs) have had an impact on the four essential
elements that constitute the curriculum: objectives, content, educational situations, and
measurement and evaluation components, as well as the sections included in the program.
The findings section presents the changes in the four essential elements and program
sections that have occurred between 1924 and 2023. In this section, we examined the status of
changes in TC over the years, and we present the findings through figures and tables to
facilitate understanding and interpretation.

Figure 1 presents the sections related to the four basic language skills of reading,
writing, speaking, listening, and the grammar necessary for the proper application of these
skills in TC implemented since 1924 (Altunkaya, 2010; Er, 2007; Giin & Kaya, 2020; Kara,
2022; MoNE, 1968, 2006, 2015, 2017, 2019; Tiirk, 2022).
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Figure 1. Sections Related to the 4 Fundamental Skills in the TC for Middle Schools (Altunkaya, 2010;
Er, 2007; Giin & Kaya, 2020; Kara, 2022; MoNE, 1968, 2006, 2015, 2017, 2019; Tiirk, 2022)

When looking at figure 1, we can observe that the sections included in the TC for the
years 1924, 1929, and 1931-32 are the same, including the sections on reading, writing, and
grammar. Additionally, in the 1924 program, MoNE dedicated a separate section to literary
reading. In the TC of 1938, MoNE removed grammar section. In the TC of 1949, MoNE
replaced the section on writing with a section on oral and written expression. The program

of 1962 MoNE retained the same sections as the 1949 program without any changes. In the
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TC of 1981, MoNE reintroduced the writing section, and for the first time, included sections
on speaking and listening. In the 2006 TC, MoNE added a section on listening
comprehension, including listening for the first time as a separate section. In the TC of 2015,
MOoNE replaced the sections on speaking and listening with a section on oral communication
and removed the grammar section. In 2017, the TC included sections on the four
fundamental skills: reading, writing, listening, and speaking, while in 2019, TC included an
additional section on viewing alongside the listening section.

In figure 2, we present the sections other than the four fundamental skills in the TC
implemented since 1924 (Altunkaya, 2010; Er, 2007; Giin & Kaya, 2020; Kara, 2022; MoNE,
1968, 2006, 2015, 2017, 2019; Tiirk, 2022).
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Figure 2. Sections Other Than the Four Fundamental Skills in TC for Middle Schools (Altunkaya, 2010;
Er, 2007; Giin & Kaya, 2020; Kara, 2022; MoNE, 1968, 2006, 2015, 2017, 2019; Tiirk, 2022)
According to figure 2, we show the sections other than the four fundamental skills in

TC between 1924 and 2023. In 1924 TC, MoNE included only spelling apart from the four
fundamental skills. In the programs prepared in 1929, 1931-32, and 1938, MoNE mentioned
only general and specific purposes. The 1949 TC introduced sections on explanations,
writing, spelling, and correction for the first time. MoNE reissued the 1949 TC as the 1962 TC
without any changes to the sections. In the 1981 TC, MoNE included new sections such as
methods, themes, topics, and assessment and evaluation for the first time. The 2006 TC was
the most comprehensive program until that time, featuring sections on learning outcomes,

teaching-learning process/approach, physical features of books, basic skills, worksheets, text
.
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types, and sample activities. In the 2015 TC, MoNE included sections on targeted
values/competencies, individual development and teaching programs, and perspective for
the first time. Considering the sections included in the program, we found the 2017 TC to be
the most narrow-scope TC since 1962. We identified the 2019 TC as the most comprehensive
TC among the ones developed between 1924 and 2023.

The goal element, one of the four elements of the curriculum, is the element where
the desired characteristics believed to be transferred to the students within the program are
determined. The goal element includes information about the "Why?" and the reasons for its
implementation. The characteristics included in the curriculum as achievements are habits,
knowledge, skills, and attitudes (Akcay & Safali, 2020). Goals are considered as the most
important element of a program. Goals are categorized into three subheadings: distant goals,
general goals, and specific goals. Distant goals represent the farthest point that can be
reached for a program, while general goals are perceived as concrete steps taken to achieve
distant goals (Ertiirk, 1982). Specific goals refer to the behaviours that are intended to be
acquired by students in relation to a particular lesson (Mutlu, 2012). In figure 3, we present
the areas where the specific purposes included in TC from 1924 to the present are located

(Balc et al., 2012; Karakus, 2020; MoNE, 1968, 2006, 2015, 2017, 2019).

1924 | 1929 1931-32) 1938 1949 1962 1981 @ 2006 = 2015 2017 @ 2019
B Reading 0 10 10 9 1 1 4 2 3

O NWHUION]0 O

W Writing 0 15 15 15 2 1 2 4 2
Speaking 0 9 9 9 1 1 1 2 2 1 1
M Listening 0 1 1 2 1 1 3 2 1 1 1
M Values 0 3 3 3 3 3 4 4 2 2 2
Visual Reading 0 0 0 0 0 0 1 3 3 2 2
B Mental Skills 0 0 0 0 0 0 5 4 5 5 5

M Reading M Writing Speaking M Listening M Values Visual Reading M Mental Skills
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Figure 3. Domains of Specific Purposes in TC for Middle Schools (Balc et al., 2012; Karakus,
2020; MoNE, 1968, 2006, 2015, 2017, 2019)

When we examine figure 3, we can observe that 1924 TC did not include specific
purposes. The TCs prepared in 1929, 1931-32, and 1938 show similarities, but in the 1938 TC,
MOoNE added a purpose related to listening skills instead of the specific purposes related to
reading found in the previous programs. In the TCs of 1949 and 1962, there are one specific
purpose each for reading, speaking, and listening, two for writing, and three for national
values. It is noteworthy that the number of specific purposes decreased in the 1949 TC
compared to the previous ones. When we examine the TC prepared in 1981, we determined
that visual reading and mental skills are mentioned for the first time. In the TC prepared in
2006, there is an increase in the number of specific purposes related to visual reading, and
MoNE preferred a balanced distribution for the fundamental skills (reading, writing,
speaking, listening). In addition, there is an increase in the number of specific purposes
related to visual reading in the 2006 TC. In the 2015 TC, there is a decrease in the number of
specific purposes related to national values, while we observe an increase in writing skills.
The TCs prepared in 2017 and 2019 show similarities, but there is a decrease in the total
number of specific purposes.

Once the target component is determined, the content component is decided in the
curriculum. Content is the element in a curriculum that answers the question "What should
we teach?" for achieving the objectives. In an instructional program, the content should be
organized according to the prerequisite principle to lead students to the specified targets and
at an appropriate level (Demirel, 2010). Additionally, time is an important factor in content
selection and that pre-organizers should be strategically used in organizing the content
(Demirel, 2010; Senemoglu, 2013).

When we examine the content dimension of TCs during the Republican era, we

present information related to learning domains in Figure 4.
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Figure 4. Learning Areas Included in the Content Section of Middle School TCs

In Figure 4, we provide information about the learning areas included in TCs
(Curriculum for Basic Education). In the 1938 TC, MoNE divided reading skills into two
subheadings: oral reading and silent reading. The 1938 TC had the lowest number of
learning areas compared to other programs. The 1949 TC described the Turkish lesson as an
art course and emphasized the importance of performing reading, writing, and speaking
skills beautifully. The 1949 TC also included a separate heading for speaking and writing
skills. Furthermore, the program explained aspects to consider when writing under the
subheadings of planning, topic, and correction. MoNE republished the 1949 TC in 1962
without making any changes at content section.

The 1981 TC included the monitoring learning area for the first time. The 2006 TC
introduced the learning areas of visual reading and presentation for the first time, and the
grammar learning area, which was included in all programs except for 1938, was removed.

MONE replaced the listening and speaking learning areas with the oral communication

A
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learning area in 2015 TC. Additionally, a new learning area called listening/watching was
introduced in the 2015 TC. MoNE added grammar learning area to the program again in
2015. The 2017 TC incorporated the TQF competencies adopted in 2016 into the learning
areas. TQF consists of eight competencies: communication in the mother tongue,
communication in foreign languages, mathematical competence and basic competence in
science/technology, digital competence, learning to learn, social and civic competencies,
taking initiative and entrepreneurship, and cultural awareness and expression. The 2019 TC
appears to be like the 2017 TC.

In addition to the changes in TCs in 2006, there were also changes in textbooks.
MOoNE organized the textbooks according to a theme-based approach, unlike previous years.
In the theme-based approach, a theme is selected for students, and the aim is to provide
information related to the theme through various text types. Themes allow students to
process and apply the knowledge and skills they have learned in mental processes and daily
life (MoNE, 2006). Prior to 2006, the content sections of middle school TCs discussed topics
instead of themes. The TCs of 1924, 1929, 1931-32, 1949, 1962, and 1981 prior to 2006 included
general statements about:

- increasing students' interest in Turkish,

- making students like Turkish,

- increasing students' desire to read,

- ensuring students' comprehension of what they read,

- addressing topics that encourage students to speak and write effectively (Altunkaya,
2010).

We included the themes addressed in the programs starting from the year 2006 in
Table 1 (Bayburtlu, 2015; Kaya & Kardas, 2020; D. $ahin & Bayramoglu, 2016).

Table 1. Themes Included in the Content Section of Middle School TCs as of 2006
(Bayburtlu, 2015; Kaya & Kardas, 2020; D. Sahin & Bayramoglu, 2016)

Years 2006 2015 2017 2019 Total
Themes
Atatiirkism Compulsory 1
National Struggle and
Atatiirkism Compulsory Compulsory Compulsory 3
Compulsory
Love for 6th !
1
National Culture E)ZI;E: sory Compulsory Compulsory Compulsory 4
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N Compulsory

Social Life for Sth 4
Virtues Compulsory Compulsory 2
Reading Culture Elective Elective Elective 3
Communication Elective Elective Elective 1
Rights and Freedoms Elective Elective Elective 3
Personal Development  Elective Elective Elective 1
Science and Technology Elective Compulsory Elective Elective 2
Habits Elective 1
Time and Space Elective Elective Elective 3
Emotions Elective Elective Elective 2
Nature and Universe Elective Compulsory Elective Elective 4
Fine Arts Elective Compulsory 2
Art Elective Elective 2
ConceP t? and Elective 1
Associations

Us and Our Values Compulsory 1
Citizenship Awareness Compulsory Elective Elective 3
gziz}: Sports, and Compulsory 1
Individual and Society Elective Elective 2
Health and Sports Elective Elective 2
Children's World Elective Elective 2
Total 15 8 16 16 55

2006 TC included a total of 15 themes. While the theme of Atatiirkism was
compulsory for all grades, MoNE introduced separate compulsory themes for grades 6, 7,
and 8. In 2015 TC, there were a total of 8 compulsory themes. In 2017 TC, there were 3
compulsory and 13 elective themes, making a total of 16 themes. MoNE retained the same
themes in the 2019 TC without any changes.

According to the 2006 TC, Turkish textbooks designed based on the themes should
include 6 themes, consisting of 2 compulsory and 4 elective ones. It was possible for a theme
that is compulsory for one grade level to be elective for another grade level. In 2015 TC, it
was compulsory for all 8 themes to be included in the textbooks. In 2017 and 2019 TC, MoNE
stated that textbooks should include a total of 8 themes for each grade, with 3 being
compulsory and 5 elective themes.

From 1924 to 1981, no findings regarding teaching, methods, strategies, and
techniques were found in the published programs. Considering that the alphabet reform
took place on November 1, 1928, we can assume that the teaching in the 1924 program was
highly influenced by Arabic and Persian. The 1929 TC introduced Turkish letters and
focused on reducing the influence of Arabic and Persian on the Turkish language. We can

infer that grammar instruction was conducted during this period. The 1981 TC included
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sections on methods and assessment. According to Karakus (2020), prior to 2006, TC
emphasized the active role of teachers, utilized question-answer technique, and employed
discussion and observation techniques, adopting a deductive educational approach. As
stated by MoNE (2006), before 2005, a behavioural approach was adopted in the teaching of
Turkish and other subjects. In the behavioural approach, language learning was believed to
be acquired like other behaviours, and students were presented with rules and expected to
constantly practice and occasionally memorize them. In the changes implemented in 2005,
MoNE abandoned the behavioural approach, and designed programs based on a
constructivist approach, allowing students to be more active and learn by constructing
knowledge. Table 2 provides the teaching methods used in TCs since 2006 (MoNE, 2006,
2015, 2017, 2019).

Table 2. Teaching Methods and Techniques Included in Middle School TCs as of 2006
(MoNE, 2006, 2015, 2017, 2019)

Year 2006 2015 2017 2019 Total
Activities Listening/Watching 2;:111munication Listening/Watching
Active Participation X X X 3
Passive Participation X X X 3
Note-taking X X X X 4
Empathy Building X X X X 4
Creative X X X 3
Selective X X X X 4
Critical X X X X 4
Active Listening X 1
Predictive X X 2
Listening in Groups X X 2
Subtotal 7 5 9 9 30
Activities ; Oral )
Speaking Communication Speaking
Persuasion X X X 3
Critical X X X X 4
Active Participation X X X 3
Discussion X X X 3
Empathy Building X X X X 4
Guided X X X X 4
Selecting from Word and
X X X X 4

Concept Pool
Free X X X 3
Creative X X X 3
Retention X X X X 4
Summarizing X 1
Brainstorming X 1
Unprepared X X 2
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Subtotal 10 7 11 11 39
Activities Reading
Silent X X X 3
Oral X X X 3
Skimming X X X 3
Summarizing X X X 3
Note-taking X X X 3
Underlining (Marking) X X X 3
Predicting X X X 3
Asking Questions X X X 3
Choral Speaking X X X 3
Reader's Theater X X X 3
Memorization X X X 3
Making Connections with

X X X 3
Texts
Discussing X X X 3
Critical X X X 3
In Groups X X 2
Comparing X X 2
Subtotal 14 - 16 16 46
Activities Writing
Note-taking X X X 3
Summarizing X X X 3
Fill in the Blanks X X X 3
Selecting from Word and

X X X 3
Concept Pool
Free X X X X 4
Controlled X X X X 4
Guided X X X X 4
Creative X X X 3
Text Completion X X X 3
Making Predictions X X X 3
Reconstructing the Text X X X 3
Generating New Text « « 3
Based on the Original Text
Using Senses as a Basis X X X 3
In Groups X X X X 4
Critical X X X X 4
Subtotal 15 5 15 15 50
Total 46 17 51 51 165

According to Table 2, in the 6th, 7th, and 8th Grade TC published in 2006, there are a
total of 46 activity types related to skills. In the 2006 TC, the skill with the highest number of
activities is writing with 15, followed by reading with 14, speaking with 10, and the skill with
the least number of activity types, listening/viewing with 7 (MoNE, 2006).

We determined that in the 2015 TC, there are not as many activities as in 2006, and
the speaking, listening/viewing skills have been combined under the heading of oral

communication skills. In the 2015 TC, the program emphasizes the teachers' role in
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employing the necessary methods, strategies, and techniques to help students develop their
Turkish language skills, without specifically mentioning activities (MoNE, 2015). The
activities marked in Table 6 are inferred from the sentences in the program. When looking at
the activity types in the 2015 TC, we understand that out of the 12 activity types under the
heading of oral communication skills, five are related to listening/viewing skills and seven
are related to speaking skills. However, there are no activity types specifically related to
reading skills in the same program, while five activity types are included for writing skills.
Furthermore, in the 2015 TC, MoNE stated that it would be beneficial for the teacher to
determine the type of writing in which the student has aptitude and direct the student
towards writing in that genre. Additionally, unlike other programs, the 2015 TC emphasizes
a process-oriented writing model. In the process-oriented writing model, the teacher aims to
provide students with all the necessary skills related to writing, primarily focusing on the
preparatory stage (MoNE, 2015).

According to Table 2, we determined that the activity types and numbers in the 2017
TC and 2019 TC are the same. In both programs, MoNE emphasized that teachers should use
methods and techniques that enable students to actively participate and enhance their
learning, considering students' readiness levels and individual differences (MoNE, 2017,
2019). The competencies section of these two programs includes explanations under certain
competencies, which provide suggested methods, techniques, or strategies to be used when
implementing the competencies (Caglar, 2019). Therefore, the activities marked in Table 6 for
the 2017 and 2019 TC are marked based on the information obtained from the explanations
section.

In the published curriculum programs, after the elements of objectives, content, and
educational situations, the element of assessment and evaluation follows. According to
MoNE (2015), assessment and evaluation are essential components of the teaching and
learning process that should be included in curriculum programs. The assessment and
evaluation element helps determine how closely the predetermined objectives are being
approached in a program, identify any deficiencies in the programs, and facilitate the
identification and remediation of these deficiencies. According to MoNE (2006), assessment
and evaluation can be carried out in three ways: at the beginning, during, and at the end of
the instructional process. Assessment conducted at the beginning of the instructional process

can measure students' readiness levels, attitudes towards the lesson, and their performance
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in grammar and language skills using various assessment tools. Assessment conducted
during the instructional process can evaluate the effectiveness of teaching and identify
learning deficiencies. The purpose of assessment conducted at the end of the instructional
process is to determine students' achievements at the end of the teaching process.

When examining the assessment and evaluation dimension of the Turkish
Curriculums during the Republican era from 1924 to the present, no findings regarding
assessment and evaluation were found in the TCs published in 1924, 1929, 1931-32, 1938,
1949, and 1962. We provide information regarding the assessment and evaluation element
included in the TCs published in 1981, 2006, 2015, 2017, and 2019 in figure 5 (Caylar, 2007;
Girgin, 2011; Karaman, 2018; Kurudayioglu & Soysal, 2016; MoNE, 2006, 2015, 2017, 2019).
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Figure 5. Activities Included in the Assessment and Evaluation Section of Turkish
Curriculums (Caylar, 2007; Girgin, 2011, Karaman, 2018; Kurudayioglu & Soysal, 2016;
MOoNE, 2006, 2015, 2017, 2019)

When looking at figure 5, we indicated that written exams and self- and peer-

assessment tools should be utilized the most in the programs. Additionally, according to
figure 5, MoNE published the TC that includes the most assessment and evaluation tools in
2006, while MoNE published the TC that includes the least assessment and evaluation tools
in 2019. The 1981 TC was the first program to suggest the use of short-answer items,
assignments, oral and written exams as assessment and evaluation tools. The 2006 TC
appears to be the program that extensively addresses the assessment and evaluation section,
with a total of 16 assessment and evaluation tools included. Furthermore, MoNE provided

detailed explanations and sample forms for activities in the program (MoNE, 2006).
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In the 2015 TC, MoNE stated that assessment and evaluation activities should be
included at the beginning, throughout, and at the end of the teaching-learning process. The
explanations regarding assessment and evaluation in the program emphasize the importance
of measuring the achievements of oral communication, reading, and writing skills.
Additionally, the 2015 TC introduces the measurement of presentation, speaking, and
listening skills for the first time (MoNE, 2015). The 2017 TC emphasizes the importance of
conducting assessment and evaluation before, during, and after the process, with
corresponding explanations provided. Furthermore, the 2017 TC recommends the use of
structured grids, diagnostic branching trees, portfolios, end-of-term exams, and practical
exams as assessment and evaluation tools.

In the assessment and evaluation section of the 2019 TC, MoNE mentioned only
written exams as assessment tools, while the program discusses the desired characteristics of
assessment and evaluation tools. The desired characteristics of assessment tools in the 2019
TC include being compatible with the diversity and flexibility approach, aligning with the
elements of the program, complying with technical and academic boundaries, being process-
oriented, being tailored to individual differences, encompassing cognitive, affective, and
psychomotor aspects, and being prepared considering multidimensional evaluation. The
program also emphasizes the trust in teachers' originality and creativity in relation to
assessment and evaluation tools (MoNE, 2019).

Discussion and Conclusion

Education systems worldwide have undergone various changes from the 1960s to the
present day. These changes include the adoption of an integrated approach in educational
programs, the proliferation of information and communication technologies, the
development of student-centered approaches, and performance assessment. The changes
made in the United States, particularly during the 1960s and 1970s, have led to the adoption
of a different paradigm in education. The influences of pragmatism philosophy have also
permeated education, with progressivism and learner-centered constructivist approaches
playing a role in curriculum changes. In the 2000s, countries like Japan and South Korea
achieved great success in education, while Finland's education system became a globally
recognized model (Aslantasg, 2017).

According to the findings of the research, many changes have been made in the

Turkish National Curriculum from 1924 to the present day. The establishment of the
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Republic of Turkey and the determination of Turkish as the mother tongue have been
influential factors in these changes. When looking at the changes made in the 1960s and
1970s, we can observe that the military coup of the time resulted in a greater emphasis on
concepts like Turkish nationalism and Turkism in the curriculum (Coskun, 2012). The
changes made in 1981 led to the adoption of a new perspective in curriculum development
and brought about a different approach to teaching Turkish. In the 2000s, the motivation
behind the changes stemmed from low student performance in reading comprehension in
international exams (Mentege, 2013). The changes made in 2006 aimed to improve students'
Turkish language learning by reorganizing the curriculum. The changes implemented in
2015 aimed to develop students' creative thinking and critical reading skills, considering the
impact of technological advancements worldwide (Akmugan, 2019).

To sum up, education systems worldwide have experienced various transformations
over time. Similarly, the Turkish National Curriculum has undergone multiple changes since
its inception, driven by factors such as the establishment of the Republic of Turkey, the
emphasis on Turkish as the mother tongue, political events, and the need to improve student
performance. These changes have aimed to adopt new perspectives, address specific
educational goals, and respond to evolving global trends in education.

This article presents a historical perspective on Turkish Curriculums. Initially
established in 1924, TC focused on national culture and language consciousness but
underwent changes over time due to different ideological and pedagogical approaches. In
1938, Atatiirk initiated research on reviewing the grammar rules of the Turkish language and
purging it from foreign words, which resulted in the removal of the grammar section from
the TC published in the same year (Aldemir, 2013). The grammar section was reintroduced
in the 1949 TC, along with the inclusion of a section on oral and written expression for the
first time. The 1949 TC underwent minor changes and was republished in 1962, remaining in
use until 1981. During these 32 years, no significant modifications were made, except for
simplification of the language used in the program. The lack of changes in the curriculum
over the years indicates a lack of emphasis on education and insufficient prioritization of the
curriculum. It also suggests that the curriculum may not be up to date with current needs
and developments.

The 1981 TC, on the other hand, was the most comprehensive program developed

until that time. It included sections on speaking, listening, assessment and evaluation,
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general objectives, specific objectives, themes, topics, and teaching methods. In addition to
these sections, the program incorporated specific objectives for visual reading and cognitive
skills, aligning with the conditions of the time and the findings of educational research,
indicating its adaptation to current academic knowledge. Moreover, 1981 TC changes were
influenced by the 1739 Basic Law of National Education that enactment of the law in 1973
(Toprakg et al., 2010).

MoNE replaced the 1981 TC, which had been implemented until 2005, with the 2006
TC, which designers based on the constructivist educational approach. (Caylar, 2007). The
2006 TC had the highest number of sections, totalling 18, among all the TCs developed
during the Republican era. It included 16 activities in the assessment and evaluation section,
making it the most comprehensive TC. MoNE emphasized the importance of language skills
and oral expression with the changes introduced. Considering the rapid proliferation of the
internet, the 2006 TC placed significant emphasis on visual reading. Additionally, for the first
time in the content section of the 2006 TC, MoNE made Atatiirkism theme mandatory for
each grade level, while provided separate mandatory and elective themes for grades 6th, 7th,
and 8th, indicating flexibility in theme selection.

Despite the steps taken to improve Turkey's low scores in international exams
through the changes made in 2006, Batur and Ulutas (2013) point out that the achievements
fall short in elevating students to higher cognitive levels. Orge Yasar (2008) concludes that
the fifth-grade Turkish language textbook does not serve upper cognitive levels based on the
assessment and evaluation analysis. Metin and Demiryiirek (2009) highlight that the
assessment and evaluation approach expected to be implemented in the 2005 TC was not
fully understood by teachers. Iseri (2007) states that the sixth-grade Turkish language
textbook does not align with the program's objectives and behaviors. Mentege (2013), in a
study examining teachers' views on TC, found that teachers lack sufficient knowledge about
the program, textbooks are inadequate, and there are problems due to students' individual
differences. However, Mutlu (2012) found in his study that teachers have a high sense of self-
efficacy, and this sense has a positive relationship with the transfer of achievements to
students. Uysal (2009), in a study analyzing TC and Turkish language sample books in the
context of the Common European Framework of Reference for Languages, concluded that

the books are compatible with the common framework.
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In the 2015 revisions, TC was expanded to include literacy skills, critical thinking,
problem-solving, and language learning strategies. The 2015 TC allocated space for 20
specific objectives, making it the most comprehensive program in this regard. Since all the
themes included in the content section of the 2015 TC are mandatory, it is not a flexible
program, and all the themes need to be covered in lessons. Bayburtlu (2015) reached the
conclusion that the 2015 TC, although simpler compared to 2006, eliminates the confusion in
the program.

In the 2017 and 2019 TC, a total of 16 themes were included in the content section,
with three of them being mandatory and 13 of them being elective. It was stated that each
grade should cover 8 themes. The 2017 and 2019 TC stand out as the most comprehensive
programs in terms of the included themes and the total of 51 methods and techniques. The
2017 TC included 15 activities in the assessment and evaluation section, while the 2019 TC
only included one activity. The reason for this, according to the MoNE (2019), is to encourage
teachers to be creative in assessment and evaluation rather than limiting them. With the
changes made in 2019, TC was approached with a more holistic perspective, aiming to
develop students' creative and critical thinking skills in the language learning process.

In the studies we conducted on the implementation of programs in the literature, we
reached the following findings. Arcagok (2021) states that the sixth-grade Turkish language
textbook needs to be reorganized according to TC. Stigtimlii (2021) concluded that there is
very little emphasis on self-assessment activities in middle school Turkish language
textbooks. Tiirkben (2022) suggests that Turkish language teachers need to undergo
comprehensive in-service training regarding their in-class assessment competencies. Ozkaya
(2020) found that the grammar questions in the books did not adequately assess upper
cognitive levels. However, considering that the proportion of achievements exceeds one-
fourth, we assume that the latest program assesses upper cognitive levels more than the
others. According to Goger and Arslan (2019), they concluded that grammar achievements
were arranged according to student levels.

In conclusion, when we look at the changes and transformations undergone by the
TCs, it is evident that TCs are constantly striving to renew and improve themselves. Another
important aim of the changes in TCs is to develop students' creativity and critical thinking
skills. Thus, the goal is for students to acquire skills that they can benefit from not only for

exam preparation but also throughout their lives. In this regard, recent changes have aimed
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to enable students to adapt to technological advancements, access information more quickly,
and interpret that information correctly.

In other words, latest TCs aim to equip students as competent individuals in line with
the requirements of the digital age. New programs include various activities and
assignments where students can use digital tools to gather information from different
sources, analyse it, and present it. As a result, students' interaction with the digital world
will increase, and they will acquire digital literacy skills to adapt to the requirements of the
digital age. Additionally, MoNE considers TCs important for students to enjoy the Turkish
language lessons more, be able to think freely, and unleash their creativity. MoNE make
these changes in accordance with the students' needs, societal requirements, and the
evolving technological opportunities of the era. Due to all these reasons or any of them, TCs
are continuously updated, indicating that they are dynamic, up-to-date, and rational
processes.

Additionally, the changes in TC have been shaped in parallel with the education
system and societal structure in Turkey. Throughout history, these changes reflect different
approaches to Turkish language teaching. Especially in recent years, the changes indicate an
approach aimed at improving students' reading and comprehension skills. When examining
the changes made globally, we can say that all these changes are proportional to the evolving
goals and needs of educational systems over time. TC has been continuously reshaped to
align with these changes. We believe that Turkey's education system still has significant
potential for development. Therefore, it is necessary to adapt and improve Turkish language
teaching programs in accordance with the changing requirements of the time and embrace
contemporary educational approaches. Our recommendations for future changes are
provided in the recommendations section.

Suggestions

Based on the findings obtained from the research, we can make the following
recommendations to other researchers:

1. Researchers should conduct further studies on TC to gather and evaluate more
precise data regarding the effectiveness and success of the programs.

2. As the use of digital technology in education increases, it is important to update the

instructional programs to align with these technological advancements and focus on
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developing students' skills in using these technologies. Researchers should also develop
more effective methods for utilizing these technologies in TC.

3. The programs should be regularly reviewed and updated to meet the needs of
students, the experiences of teachers, and the requirements based on the latest educational
research.

For faculty members in teacher training institutions, the following recommendations
can be made:

1. Faculty members should encourage teacher candidates to adopt student-centered
teaching methods. Embracing student-centered teaching methods instead of traditional
teaching methods can help students learn more actively. We also recommend that faculty
members use these methods in their own courses.

2. Faculty members should provide more opportunities for practical learning to
teacher candidates. This can involve offering practical learning opportunities where teacher
candidates can develop skills that they can use in real-life situations. This would help teacher
candidates apply their theoretical knowledge in practice when they start working in schools.

Based on the findings obtained from the research, the following recommendations
can be made to teachers:

1. Teachers should show flexibility in implementing the curriculum, considering the
diverse characteristics of students, and design their lessons with a student-centered
approach.

2. Teachers and educators should have a greater say in determining and
implementing the curriculum and they should be in decision-making processes. This can
facilitate the development and implementation of programs based on teachers' feedback,
increase their motivation, and positively impact student success.

For education policymakers or decision-makers, the following recommendations can
be made:

1. We believe that TC should not be limited to language teaching only but should also
be constantly updated to develop students' higher-order cognitive skills such as critical
thinking, analysis, and synthesis. It is important for education policymakers to take the lead
in implementing these updates.

2. Policymakers can contribute to teacher education by ensuring that Turkish
language teachers receive in-service training and that teacher candidates are trained at
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universities according to their needs and modern teaching techniques. Therefore, it is
recommended that education policymakers improve teacher education programs to equip
teachers and teacher candidates with modern teaching techniques and pedagogical methods.

3. By increasing students' access to technology and promoting its use in education,
policymakers can enable students to be more effective and efficient in the learning process.
Therefore, it is recommended that policymakers invest more in the use of technology in
education and develop infrastructure and programs that allow students to use technology
more extensively in the learning process.
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The aim of this study is to develop an electronic portfolio attitude scale
(EPAS) for prospective teachers. The scale, which was prepared during
the scale development phase, was applied to 524 prospective teachers
studying in the third and fourth grade. Exploratory factor analysis
results (EFA) showed that 40 items in the scale were gathered under
three factors. These are: "benefit for the student”, "denial (negation)"
and "effectiveness in terms of the instructional process". The three-
factor structure obtained by confirmatory factor analysis was
confirmed. When these factors are evaluated together, their
contribution value to the total variance is 39.37%. Factor loadings were
found to vary between .33 and .71. However, according to the results
obtained in the item analysis, it was determined that all the items in the
scale were distinctive. In addition, it is seen that the CR value is greater
than .70, and the dimensions of the scale fulfill the composite reliability
requirement. In addition, as a result of ANOVA, it was revealed that
the attitudes of prospective teachers towards e-portfolio differ
significantly according to their knowledge about e-portfolio and their
competence in using technology. The McDonald’s w coefficient (known
as congeneric reliability) of the three factors in the scale were .97, .91
and .88, respectively, and the McDonald’s w coefficient for all items of
the scale was .96. As a result of the reliability and validity analysis, it
was concluded that the electronic portfolio attitude scale is a reliable
and valid measurement tool for prospective teachers.
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Introduction

Assessment, which is an indispensable element of the education process, imposes a

number of responsibilities on the teacher to follow the progress of the students. Assessment

refers to a general concept that includes teachers' impressions of students' development

during the teaching process, determining their students' strengths and weaknesses,

discovering learning paths, and revealing learning deficiencies. In this process, it is very

important for teachers to use the most appropriate assessment methods and to provide
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feedback on students' knowledge and skills. In addition, assessment facilitates teachers to get
to know students and see individual differences.

Designing different teaching environments by prioritizing the differences between
students enables students to reveal their competence (Harden, 2007). The current system,
which focuses on the learning of students from an education system that focuses on the
teacher, requires the interaction of learning, teaching process and assessment dimensions.
Thanks to this changing system in education, both students and teachers gain a deep
understanding in reaching the goals of education (Kasap, 2023; Ma & Rada, 2005).

Two types of assessment approaches are used in education. These are handled under
two headings: traditional and alternative assessment (Kutlu, et al.,, 2017). Traditional
assessment approach which includes written probe, oral exam, multiple choice item,
matching test, true-false type test, etc. is insufficient to include the knowledge of students
about different learning processes today (Basol, 2019). Because traditional assessment
evaluates the cognitive or learning product of the student. However, alternative assessment
focuses on the process as well as the products of the students and provides information
about the strengths and weaknesses of the students, and enables the students to evaluate
themselves, to learn to take responsibility, and to develop high-level thinking skills (Hung,
2006).

Performance-based assessment approach, which is expressed as a complement to the
traditional assessment-evaluation approach in education, has been used extensively in recent
years as a result of the student-centered approach. The alternative assessment approach,
which focuses on learning processes as well as the learning product, helps students find
solutions to problems they will encounter in daily life (Zeybek, 2019). Portfolios are a type of
assessment that is included in the alternative assessment approach and is frequently used in
terms of students' learning scope, thinking process, organizing their thoughts, assuming
learning responsibility and developing problem solving skills (Grady, 1996; Kutlu, Dogan, &
Karakaya et al., 2017).

Portfolio, which is used as a performance based assessment, has been seen in
educational institutions since the 1980s. Portfolio is seen as a valuable tool for practically
monitoring and evaluating students' efforts, progress, and achievement over time (Kutlu, et
al., 2017; Samaras & Fox, 2013). In addition, portfolios provide teachers with information

about students' in-class and out-of-class performances, provide feedback to students for their
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own learning and practice, and help students take responsibility for learning and evaluate
their own progress (Wesson & King, 1996).

Portfolio is a performance measure that allows the student to organize his/her content
in a way that he/she chooses and can improve on a certain skill set (Filkins, 2010). A portfolio
can also be expressed as a collection of works collected in a certain process (Larson, 2003).
Portfolios are files in which students' efforts in the process and achievements in different
fields are exhibited (Paulsen, et al., 1991).

Due to the recent developments in computer technologies taking an active role in the
teaching processes, the concept of electronic learning has emerged with the transfer of
educational activities to electronic media as a different dimension in learning. In this context,
electronic portfolios (e-portfolio) have been used in the teaching process in order to collect,
save and store the original products created by students in electronic environment.

The use of technology in the teaching process has become even more important with
the use of e-portfolio in the teaching process. The e-portfolio improves the student's
performance by improving student’s ability to use technology, reflective and creative
thinking, supports the student's development in the process, enables student’s to progress at
an individual pace, and offers the student cooperation opportunities (Ayaz, 2021). Hawisher
and Selfe (1997) stated the benefits of e-portfolios as follows: (1) E-portfolios increase
motivation to learn. (2) E-portfolios are more portable than paper portfolios and require less
physical storage space. (3) E-portfolios creation is seen not only as computer-mediated
textual literacy, but also as a new art form. Therefore, e-portfolio developers are free to create
a variety of formats, including audio, text, graphics, video and multimedia, rather than being
limited to one connector.

The e-portfolio, which is a collection of various evidence, was expressed by Barret
and Carney (2005) as a tool that enables many people to present the reflection of what one
has learned over time for a specific purpose. Challis (2005, p. 3) defines e-portfolio as a
collection of information that provides selective and structured collection of evidence
showing the development of an individual according to specific purposes and digital storage
of these evidence. Beetham (2005) sees e-portfolio as a tool that enables students to think
about their development and progress, reflective thinking skills, metacognition
development, and their own learning. Giilbahar and Kose (2006) defines it as collecting and

storing the original products created by students during the teaching process in electronic
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environment. Pullman (2002) made a definition based on the features of the e-portfolio, as it
is a portable tool that enables to look at the concept of learning from a broad perspective.
Based on the definitions it is stated that e portfolio is an evaluation with superior aspects
such as being easy to transport and storing, low cost, safe, easy to update information
instantly, easy to give feedback, increase creativity, easy display of all products and reach
large masses (Alan, 2014). Learning activities included in the development of e-portfolio
include determining learning goals, data collection, peer assessment, peer feedback, and
reflective feedback. Collecting, organizing, rearranging information in the process,
presentation, sharing, applications, accumulation, and management are specified as related
activities in the development of e-portfolio. In this context, e-portfolio is a tool that enables
students to systematically present their learning goals, learning processes, reflections, and
accumulated works (Kasap, 2021; Krause, 1996).

E-portfolios have benefits in terms of transportation, data storage, contribution to
teaching, performance tracking for use in schools compared to traditional portfolios (Polat &
Kose, 2013; Pullman, 2002). E-portfolios are seen as a learning tool that supports lifelong
learning towards the knowledge and skills of students, in which all the studies selected are
stored and organized. In this sense, students determine their own goals, solve complex
problems, think critically, and pay attention to collaborative work (Bhattacharya & Hartnett,
2007). E-portfolio is a tool that enables deep learning in the context of critical and creative
thinking (Barbera, 2009). It is an assessment tool that points to 21st century skills in this sense
as well.

It is much easier to collect data in e-portfolios and to make updates in the process. In
addition, e-portfolio has superior aspects, there are also limitations such as high cost due to
technical skills on the computer system, the necessity of internet and technological
equipment (Alan, 2014). Considering the positive reflections of its positive aspects on the
teaching process, first of all, providing the necessary infrastructure in terms of information
technologies, teachers' experience of the traditional portfolio and then the transition to e-
portfolio, and the qualifications that are accepted as limitations with the necessary
professional development programs can also be transformed into positive features.

E-portfolios make it easy for teachers to monitor and evaluate their students, and in
the long term, students will be recognized by different teachers in their future learning lives.

However, the effective use of e-portfolio, which takes into account the holistic development
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of students, may vary depending on teacher beliefs. Therefore, it is important to reveal
teachers' attitudes, which are a major factor in shaping teaching activities (Kasap, 2020;
Pajares, 1992). Teachers' attitudes should be positive to make the teaching process more
efficient with e-portfolio.

There are studies in the literature on the positive reflections of e-portfolio on teaching
processes. For example, Erice and Ertas (2011) examined the effect of e-portfolio on writing
skills in preparatory classes who are learning a foreign language. In the study, it was
concluded that students who create e-portfolio are more successful in writing skills than
other students. In the study conducted by Ozgiir (2016), the effect of the use of e-portfolio in
the teaching process on the academic achievements and attitudes of prospective teachers
studying at the department of computer and instructional technology education was
examined. As a result of the study, it was concluded that the academic achievement of the
experimental group students increased with the use of electronic portfolios and their
attitudes towards the use of electronic portfolio in the teaching process were positive. In a
study conducted by Demir and Kutlu (2016), it was found that the use of e-portfolio
improved the research skills of secondary school students. Research skill is a feature of 21st
century learners, and accordingly, e-portfolios increase students' interest and curiosity in
doing research during the teaching process, which is too important to ignore. In a study
conducted by Zeybek (2019), it was concluded that the use of e-portfolios positively affected
the academic skills of students. As a result of the research, it is emphasized that the
theoretical knowledge of the students can be considered as the equivalent in practice and the
use of e-portfolio is important in terms of the development of students' application skills. For
today's learners, it is very important for students who are aware of their learning capacity
and learning styles to achieve success by taking responsibility for learning and to have
confidence in themselves (Senemoglu, 2013).

In order to facilitate the learning of the individual, the e-portfolio is valuable by
encouraging the individual to do research within the framework of certain purposes, to
ensure that the individual take an active role in the learning process, and to ensure that the
process is followed up to the end by both the individual and the teacher. In a study
conducted by Ayaz, et al, (2020) examining the effect of e-portfolio on academic
achievement, it was seen that as well as it was easy to combine STEM activities especially for

the science course with e-portfolio, the academic success of eighth grade students towards
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the science course improved positively and their attitudes towards the course also improved
positively with the use of e-portfolio.

There are also studies in the literature in which the opinions of prospective teachers
about e-portfolio are taken. For example, in the study conducted by Cukurbasi and Kiyic
(2018), the opinions of prospective teacher regarding e-portfolio were taken. As a result of
the study, it was seen that the prospective teachers expressed a positive opinion that e-
portfolio is a functional tool. As mentioned above, it is clearly seen in the research that e-
portfolio has positive effects on the development of students' skills and their academic
achievement. However, it is seen that there is little coverage in the literature regarding the
attitudes of prospective teachers towards e-portfolio. It is very important to examine and
reveal prospective teachers' attitudes towards e-portfolio, which is an alternative assessment
approach, before they start the profession. It is known that prospective teachers' current
attitudes towards e-portfolio will affect their teaching activities in the future and this should
not be ignored. E-portfolios, which help students discover their strengths and weaknesses,
should be encouraged to be used by both prospective teachers at the higher education level
and teachers in the profession. However, it is important to first evaluate teachers' existing
beliefs on this issue, and to examine their attitudes towards e-portfolio. With this study, it is
thought that revealing the attitudes of prospective teachers towards e-portfolio, which aims
at the multi-directional development of students before starting their profession, will
contribute to revealing the value of e-portfolio. For this reason, this study aims to develop an
attitude scale for prospective teachers regarding e-portfolio and to present evidence in terms
of validity and reliability for the scale by collecting data from a large sample. In the
literature, there are the e-portfolio perception scale for teachers by Goeman (2007), the e-
portfolio attitude scale for the teaching process for prospective teacher studying in computer
and electronics departments by Demirli (2007), the teacher studying in the department of
English language teaching by Arap (2008), e-portfolio attitude scale for prospective teachers,
a perception questionnaire about the use of e-portfolio for teachers by Luyegu (2009), and an
attitude scale that measures learner attitudes of e-portfolio towards computer literacy by
Gomleksiz and Kog¢ (2010). When the researches are examined, it is seen that there is no
measurement tool to measure the e-portfolio attitudes of teacher candidates studying in
different branches. In this study, an e-portfolio attitude scale was tried to be developed for

all teacher candidates studying in different departments by including different sample
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groups studying at the faculty of education. Considering the measurement tools prepared for
e-portfolio in the literature, it has been observed that there is no e-portfolio attitude scale for
teacher candidates studying in different branches. It is important to add a scale that can be
used to determine the attitudes of teacher candidates. In the covid-19 epidemic, it can be said
that the importance of technology has increased even more in both teaching and evaluation
processes. The use of technology in teaching becomes more important in the distance
education process (Ozkul & Girginer, 2014). It is thought that teacher candidates’ positive
attitudes towards e-portfolio will positively affect both the teaching process and the e-
assessment process when they become teachers. In addition, considering the importance of
evaluation in the process of distance education, determining the attitudes of prospective
teachers towards e-portfolio is also important in this respect, since the e-portfolio is digital,
oriented to individual evaluation and includes outputs for students' skills. Therefore, it is
extremely important to develop an e-portfolio attitude scale and add it to the literature for
prospective teachers who study in different departments. In this study, it is aimed to
introduce a measurement tool to the literature that will serve to reveal the attitudes of
prospective teachers towards e-portfolio before starting their profession.

Method

Research Design

In the research, it was patterned according to the survey model, one of the
quantitative research methods. Survey model is a study conducted on larger samples
compared to other studies, in which participants' views or characteristics of interests, skills,
abilities, attitudes, etc., regarding a subject or event are determined. The purpose of these
studies is to make a description by taking a picture of the current situation regarding the
research subject (Fraenkel, et al., 2012).

Participants

The study group was constituted from 524 voluntary prospective teachers studying in
third and fourth grade in different universities at Faculty of Education in Turkey, some of
whom were taking measurement and evaluation course and learn the concept of e-portfolio
in this course. Due to Covid-19, the scale was prepared online and administered to teacher
candidates. While 17.6% (n=92) of the prospective teachers participating in the study were
male, 82.4% (n=432) of the target group were female. Descriptive information of prospective

teachers participating in the study is given in Table 1.
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Table 1. Descriptive information of the research participants

Variable Category N %
Male 92 17.6
Gender Female 432 82.4
3rd class 268 51.1
Grade Level 4th class 256 48.9
State 336 64.1
Type of the University Private 188 35.9
Basic Proficiency 137 26.1
Intermediate
How Do You See Yourself Proficiency 347 66.2
About Using Technology? Advanced Proficiency 40 7.6
Total 524 100

When Table 1 is examined, it is seen that the number of women is more than the
number of men. This situation is thought to be due to the fact that the departments of the
teacher candidates, where the scale was applied, were preferred more by women.

Data Collection Tool

Electronic portfolio attitude scale (EPAS) was developed to determine prospective
teachers' attitudes towards e-portfolio. In order to create scale items, the relevant literature
was scanned first. As a result of the literature review,95 items were obtained. The item pool
consisting of 95 items is transformed into a draft form, and the items in this form were
presented to opinion of the experts (n=5), (three assessment and evaluation, one curriculum
development and one classroom education experts) and the experts were asked to mark one
of the options "suitable", "Must remove", "Must corrected" and "be corrected" for each item.
The necessary corrections were made in line with the recommendations of the field experts
and a form consisting of 83 items was created. The prepared form consists of the categories
of "I never agree" (1), "disagree" (2), "undecided" (3), "agree" (4), "completely agree" (5).
Accordingly, the high score obtained from the scale indicates that the attitude towards e-
portfolio is high.

The data collected using the data collection tool prepared for this research were
assessed to determine their appropriateness for factor analysis based on several assumptions.
These assumptions include sample size, missing data, normality, linearity, extreme values,
and the structure and adequacy of the R matrix. The suitability of the sample size for factor
analysis needs to be examined first. Researchers have not reached a consensus on the ideal

sample size for factor analysis ([lhan & Cetin, 2014). However, the literature suggests that the

-

ey

Journal of Computer and Education Research - Year 2024 Volume 12 Issue 23 31-56

y



Gok, Ayaz & Erdem

number of items in the scale should be three to six times the number of participants for factor
analysis, with 200 participants being considered suitable and 500 participants being quite
good (Cattell, 1978). As the number of participants increases, the factor structure becomes
more distinct, but it is acceptable as long as it reaches five times the total number of items
(Stevens, 2002).

In this study, 524 prospective teachers participated, and no missing data was found
when examining the data set collected from them. To test the normality and linearity of the
data set, the distribution of total scores was checked for normality. Skewness and Kurtosis
coefficients were evaluated, and normality tests were conducted. In order to identify any
outliers in the data set, the z-scores of each variable were examined. It was observed that the
z-scores of the variables were within the range of + 3.00, indicating the absence of outliers.
Additionally, to assess extreme values in multiple variables, Mahalanobis distances were
calculated, and the values of each variable were examined. No outliers were found in the
data set.

To verify the factorizability of the R matrix, the KMO (Kaiser-Meyer-Olkin) value and
Bartlett's Test results were analyzed. The KMO value was found to be .82, and Bartlett's test
(x2 = 3778.11, p = .00), which assesses multivariate normality, yielded a significant result.
Based on these findings, it can be concluded that the data are suitable for factor analysis.

Data Analysis

In the study, interviews were conducted with 5 different experts from the field in
order to determine the content validity of the scale and content validity rates and indexes
were calculated accordingly. At this stage, content validity ratio's (CVR) were calculated
based on the opinions of 5 different people who are experts in their fields for all substances,
and the form was created. When half of the experts express their opinion as "suitable" about
the substance, CVR will be = 0, if more than half of them say "Suitable", CVR will be> 0, and
if more than half of the experts do not say "Suitable", CVR will be <0. According to
Veneziano and Hooper (1997), the minimum coverage reality criterion for 5 experts should
be .99. The content validity index (CVI) is obtained from the total CVR average of the items
that are significant at the level of « = .05 (Yurdugiil, 2005). In line with the opinions received
from experts, it was observed that 18 items out of 95 items were insufficient in measuring the
attitudes of prospective teacher towards e-portfolio. According to the opinions of the experts,

6 of the 18 items were changed based on the content validity rates; 12 of them were left out of
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form. After these items expressed in this context were excluded from the test, CVI was
calculated again and it was seen that the calculated value was sufficient. After the
modifications made, an intelligibility study was conducted with a small group in order to
test the comprehensibility of the scale. In this context, the comments of the students who
answered the scale and their opinions on the comprehensibility levels of the items included
in the measurement tool were taken. Finally, before the scale was made applicable, it was
transferred to the electronic environment and delivered to prospective teachers on a
voluntary basis. The pre-application of the scale was completed with the collected data. After
the pre-application work was completed, pilot implementation was started.

After implementing the EPAS (Educational Portfolio Assessment System) with the
participant group, statistical analyses were conducted to determine the measurement
characteristics. Both exploratory factor analysis (EFA) and confirmatory factor analysis
(CFA) were utilized to examine the construct validity of the developed EPAS and reveal the
factor structure of the scale. It is common to employ EFA and CFA in the test development
process, where it is recommended to apply EFA with half of the data and CFA with the
remaining half when the sample size is sufficient (Henson & Roberts, 2006). Given the
sufficient sample size of 524 participants in this study, it was decided to apply EFA to half of
the data and CFA to the remaining half.

During the EFA, the correlation values between the dimensions were assessed using
the direct oblimin rotation technique, which indicated a low relationship among the
dimensions. Hence, it was concluded that the sub-dimensions are independent from each
other. When conducting factor analysis for lowly related and independent sub-dimensions,
the varimax method is recommended (Tabachnick & Fidell, 2007). The maximum likelihood
factor analysis estimation method provides the advantage of reorganizing relationships
between indicators in the data set for better factor analysis (Cokluk, et al., 2016). Therefore, in
the exploratory factor analysis, the "maximum likelihood" was employed as the factoring
method, and the "varimax" method, one of the vertical rotation methods, was used for factor
rotation.

To ensure the scale's reliability, internal consistency coefficients such as Cronbach's
Alpha, composite reliability, and item-total correlations were calculated for each factor and
the entire scale. However, for the criterion validity of the scale, the difference between the

scores of the upper 27% group and the subgroup of 27% from the total scale was analyzed
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using an independent t-test. Additionally, to test validity in another way, the total scores of
participants with homogeneous distribution across classes were examined to determine if
they differed based on their e-portfolio experiences, knowledge about e-portfolio, and
technology proficiency. The normality of the distribution was assessed before selecting an
appropriate test. It was observed that the total scores exhibited a normal distribution for all
considered variables (p > .05). Consequently, ANOVA, a parametric method for unrelated
measurements, was employed to test the significance of the differences in total scores
according to the mentioned variables.

Data collection was carried out through written and online methods using a data
collection tool, and the data analysis was performed using the SPSS 25 and LISREL 8.7
software programs.

Findings

In this section, validity and reliability information about "Electronic portfolio attitude

scale" is given.

Construct Validity

EFA and CFA were conducted to determine the structure validity of the electronic
portfolio attitude scale (EPAS).

Exploratory Factor Analysis (EFA)

To assess the construct validity and determine item factor loads of the Electronic
Portfolio Attitude Scale, an exploratory factor analysis (EFA) was conducted. Several criteria
were used to determine the number of factors in the EFA analysis, including eigenvalue
greater than 1, the ratio of total variance explained, and the scree plot (Field, 2009). From the
12 factors identified in the item collection, approximately 66.09% of the scale was explained.
However, the total variance explained by 9 factors was found to be below 5%. In EFA
analysis findings, it is recommended that factor loads should be above .30 (Floyd &
Widaman, 1995; Tabachnick & Fidell, 2007). Accordingly, 20 items with a factor load of .30 or
less were excluded from the analysis. As a result, 12 items showed overlapping factors.

Additionally, item 11 was not included in the analysis due to its item-total correlation
being less than 0.30. Items with an item-total correlation of 0.30 and above are considered to
differentiate individuals well, while items between 0.20-0.30 can be included if necessary,
and values below 0.20 should not be included in the analysis (Biiyiikoztiirk, 2017).

Considering the research objectives and the results of the EFA, it was decided to retain the
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items in three factors. The characteristics of the items based on the repeated EFA results are
presented in Table 2. The eigenvalues obtained from the EFA analysis and the percentages of

total variance explained are provided in Table 2, and the scree plot graph is shown in Figure

1.
Table 2. Exploratory factor analysis and announced eigenvalue results
EFA eigenvalue results Total variance explained
Lfactor 8.49 18.70
ILfactor 5.06 13.46
IIIfactor 2.20 7.21
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Figure 1. Line chart

When Table 2 is examined, it is seen that the items are collected in three dimensions
as a result of the exploratory factor analysis. It can be said that the first dimension explains
18.70% of the total variance, the second dimension explains 13.46% of the total variance, and
the third dimension explains 7.21% of the total variance. It explains 39.38% of the total
variance of items collected in three dimensions. Accordingly, considering the factor analysis
result, it was thought that the scale should be three-dimensional. Items and factor loads are
given in Table 3 (Appendix 1).

After examining the factor loads of the items in Table 3 and considering their content
and theoretical structures revealed through EFA analysis, three factors were identified. The
first factor was named "Benefit to Students (Contribution)", the second factor was "Denial
(Negation or Negative Perspective)”, and the third factor was labeled as "Effectiveness in
Terms of Instructional Process". Factor 1 explains 18.70% of the total variance and consists of
18 items. The factor loads for the items in Factor 1 range from .49 to .69, indicating their

association with the sub-dimension of benefit to students. Factor 2 explains 13.65% of the
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total variance and includes 16 items. The factor loads for the items in Factor 2 range from .34
to .72, reflecting their relationship with the sub-dimension of denial or negative perspective.
Factor 3 explains 7.21% of the total variance and consists of 6 items. The factor loads for the
items in Factor 3, related to effectiveness in terms of instructional process, range from .53 to
.65.

In this study, items with factor loading values of .30 or higher were considered
(Biiytikoztiirk, 2017). When considering these three factors collectively, it was found that the
items in the scale account for 39.38% of the total variance. There was a low correlation
observed among the correlation coefficients and the sub-dimensions of the scale. The
correlation between Factor 1 and Factor 2 sub-dimensions was calculated to be .10, while the
correlation between Factor 1 and Factor 3 sub-dimensions was .23. The correlation between
Factor 2 and Factor 3 sub-dimensions was found to be .01. Based on these findings, it was
concluded that the sub-dimensions are independent of each other. Consequently, in the
factor analysis study, vertical rotation was considered appropriate, leading to the utilization
of the varimax method as one of the vertical rotation methods. The correlation coefficients
between the sub-dimensions of the scale are presented in Table 4.

Table 4. Correlation coefficients between factors

Factors Contribution Negation Effectiveness
Contribution 1.00 .100 23
Negation 1.00 .01
Effectiveness 1.00

Confirmatory Factor Analysis

To assess the accuracy of the structure comprising 40 items and three sub-dimensions
obtained from the exploratory factor analysis, confirmatory factor analysis (CFA) was
conducted. The fit index values for the Electronic Portfolio Attitude Scale (EPAS) are
provided in Table 5. When this structure is tested, the calculated chi-square, chi-square /
degree of freedom and goodness of fit indices are presented in Table 5.

Table 5. CFA results of three dimensional implicit structure established with CFA

Model +2 +2/sd NNFI NFI CFI RMSEA
Three Factor Structure 1982,87 2.69 .95 .93 .96 .07
Criteria 3.0 >.95 >.95 >.95 <.08

When table 5 is examined, includes the evaluation criteria for indexes accepted
according to Schermelleh-Engel, Moosbrugger and Miiller (2003). The goodness-of-fit

values(t-test) of the CFA result of the three-factor structure are given in Table 6.
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Table 6. t-test values obtained from CFA for EPAS

Item No t Item No t Item No t Item No t

Contributionl 12.76* Contribution1l 15.07* Negation3 12.77* Negationl3 10.19*
Contribution2 15.19* Contribution12 15.36* Negation4 7.42*  Negationl4  2.17*
Contribution3 14.11* Contribution13 14.26* Negation5 14.82* Negationl5 7.77%
Contribution4 16.02* Contribution14 14.35* Negation6 15.62* Negationl6 9.49*
Contribution5 17.41* Contribution15 13.46* Negation7 14.09* Effectivenessl 8.72*
Contribution6 15.86* Contribution1l6 14.00* Negation8 13.03* Effectiveness2 14.63*
Contribution7 16.49* Contribution17 14.94* Negation9 13.64* Effectiveness3 12.00*
Contribution8 16.49* Contribution18 12.31* Negation10 12.00* Effectiveness4 15.05*

Contribution9 10.78* Negationl 7.65* Negationll 6.74* Effectiveness5 16.02*
Contribution10 14.00* Negation2 11.42* Negation12 15.10* Effectiveness6 13.65*
*p<.01

Upon examining Table 6, it is observed that the t-test values for the first dimension
range from 10.78 to 17.41, the t-test values for the second dimension range from 2.17 to 15.62,
and the t-test values for the third dimension range from 8.72 to 16.02. According to statistical
conventions, if the obtained t-value is greater than 2.58, it is considered significant at the 0.01
level, and if it is greater than 1.96, it is considered significant at the 0.05 level (Kline, 2011).
According to the results of the t-test values calculated in CFA, it was seen that all other t
values except the Negation14 item were significant at the .01 level. However, the t value of
the item Negation 14 was found to be significant at the .05 level. Byrne (2010) states that
items with insignificant t values should be removed from the model or the number of
participants for factor analysis is considered to be low. Therefore, as the number of
participants in the study is sufficient, it is understood that there are no items to be removed
in the model.

It was seen that the three-factor structure obtained as a result of EFA was confirmed
by CFA. Considering the literature research, it was seen that the structure created was

statistically verified. The model created as a result of DFA is given in Figure 2.
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Figure 2. Measurement model for EPAS

Convergent Validity

The simulation validity of the scale was tested within the framework of composite
reliability (CR) > 0.70 (Hair, et al., 2006). and AVE > .50 values (Fornell & Larcker, 1981). CR
values for “Contribution”, “Negation” and “Effectiveness” dimensions had .93, .87 and 0.76.
AVE values were found as respectively; .61, .57 and .54. This conditions were being provided
in this context for each dimension. According to the results obtained, it was concluded that
the convergent validity of the scale is ensured.

Reliability

In this study, McDonalds reliability coefficient was calculated for the sub-dimensions
of the scale and the whole scale, since the factor loads of the items were not equal
(congeneric measurement) and the scale was not unidimensional (Lucke, 2005). This
coefficient was obtained by DFA. The McDonald’s w coefficient (known as congeneric
reliability) of the subscale dimensions in the electronic portfolio attitude scale were
respectively .97, 91 and .88, and the McDonald’s w coefficient for all items of the scale was

.96. Considering McDonald’s w obtained in the scale, it can be concluded that the reliability
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coefficient is high. According to these findings, it was concluded that the scale is a reliable
measurement tool.

Item Analysis

The corrected total correlation was calculated to determine the predictive power of
the total score and to determine item discrimination. In addition, 27% of the lower-upper
groups were compared. Composite reliability (CR) is the internal consistency coefficient
based on error variance values and factor loads obtained as a result of confirmatory factor
analysis (ilhan, et al., 2013).

When the number of items is high, the CR value can be used both as an alternative to
the Cronbach's alpha coefficient and to confirm the Cronbach's alpha coefficient (Tetik-
Kigtikelgi, 2019). A CR value of .70 and above is recommended (Fornell & Larcker, 1981).
The findings of the item analysis are given in Table 7.

Table 7. EPAS Item analysis results

Item Corrected
Item No Removed Item Total Average  Standard Skewness t CR
New Old Scale Alpha Correlation Deviation
Contributionl M16 .96 .69 3.70 897 -95 -17.04*
Contribution2 M26 .96 .76 3.62 921 -76 -20.52*
Contribution3 M33 96 .76 3.59 912 -71 -18.21%
Contribution4 M36 .96 76 3.52 977 -73 -21.69*
Contribution5 M38 .96 73 3.61 962 -.69 -21.08*
Contribution6 M41 .96 71 3.59 979 -84 -19.12*
Contribution7 M42 .96 78 3.66 942 -85 -21.13*
Contribution8 M43 .96 75 3.56 963 -70 -20.18*
Contribution9 M45 .96 57 3.34 1.00 -.38 -13.95*
Contribution10 M46 .96 72 3.49 1.05 -.69 -19.08*
Contribution11 M47 .96 74 3.58 93 -75 -19.34*
Contribution12 M49 .96 73 3.62 .95 -.87 -19.05*
Contribution13 M50 .96 70 3.69 93 -.85 -17.19* 93
Contribution14 M51 .96 76 3.70 .88 -94 -19.17*
Contribution15 M71 96 74 3.64 93 -91 -20.03*
Contribution16 M73 .96 73 3.60 .96 -.84 -19.19%
Contribution17 M74 .96 75 3.54 .95 -.70 -20.87*
Contribution18 M78 .96 .68 3.44 91 -.76 -18.27*
Negationl M22 .96 38 3.25 1.10 -28 -8.73%
Negation2 M53 .96 .53 3.13 1.07  -14 -12.34*
Negation3 M54 964 .59 3.48 1.00 -.59 -15.40*
Negation4 M56 .97 15 297 1.07 .17 -2.61*
Negation5 M57 .96 61 3.34 1.00 -41 -14.39%
Negation6 M58 .96 43 3.02 923 .006 -8.63*
Negation? M59 .96 40 3.06 963  -.02 -7.47%
Negation8 Mé60 .96 44 3.02 1.03 .03 -7.71* .87
Negation9 Mé61 .96 .54 3.08 1.02  -24 -11.08*
Negation10 Mé62 .96 32 3.06 994 -01 -5.37%
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Negationl1 Mo64 .96 31 2.71 991 29 -4.71*
Negation12 M65 .96 .60 3.42 1.01 -48 -13.98*
Negation13 Mo66 .96 37 3.31 112 -17 -8.47%
Negation14 M79 .96 34 3.10 1.03  -25 -5.82%
Negation15 M82 .96 29 2.77 991 .19 -4.55%
Negation16 M83 .96 .46 3.23 1.05 -18 -10.04*
Effectivenessl M2 .96 A48 3.84 .84 -.81 -11.40%
Effectiveness2 M19 .96 .66 3.47 .89 -.67 -18.94*
Effectiveness3 M23 .96 .62 3.66 81 -74 -15.52*
Effectivenessd M25 96 72 3.41 94 -.52 -19.78* .76
Effectiveness5 M27 96 71 3.49 91 -.58 - 20.06*
Effectiveness6 M31 .96 .67 3.63 .87 -.90 -18.13*
*p<.05

When the data results in Table 7 are examined, the t-values of the 27% item scores of
the lower and upper groups are between 13.95 and 21.69 (sd=280, p <.05) in the first
dimension and between 2.61 and 15.40 in the second dimension (sd=280, p <.05) and in the
third dimension between 11.40 and 20.06 (sd = 280, p <.05). When Table 7 is examined, item
total correlation results are ranked between .57 and .78 in the first factor, between .15 and .61
in the second factor, and between .48 and .72 in the third factor. It is accepted that the total
item correlation of .30 and above is sufficient for the interpretation of the items used to
distinguish the characteristics that are measured (Biiyiikoztiirk, 2017; Erkus, 2012). Items
other than M56 and MS82 items meet this value. In addition, it is seen that the t values
obtained from the 27% lower-upper group comparisons are significant for the items M56 and
M82. The meaningfulness of the t value used in 27% lower-upper group comparison
indicates that the item is distinctive (Erkus, 2012). Therefore, the items M56 and M82 were
decided to be distinctive. According to the results obtained in the item analysis, it can be said
that all the items in the scale are distinctive. It is seen that the CR value is greater than .70
and the dimensions of the scale fulfill the composite reliability requirement.

The independent sample t-test was utilized to further examine the construct validity
of the scores obtained from the lower and upper groups, which constituted 27% of the
participants, and to determine the difference in their total scores. To achieve this, the data
collected from 524 prospective teachers were divided into lower and upper groups, each
comprising 27% of the data. The t-test results, including the group statistics of each item and
the scores of each group from the scale, can be found in Table 8.

Table 8. The results of item analysis based on 27% lower-upper groups of EPAS

Item group X t p  Item group X t p

2 Upper 4.26 50 Upper 4.31
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Lower 3.19 11.39  .00* Lower 2.74 17.28 .00*
16 Upper 4.34 51  Upper 4.33

Lower 281 1760  .00* Lower 2.72 19.29 .00*
19 Upper 4.12 53  Upper 3.99

Lower 258 19.03  .00* Lower 2.61 12.47  .00%
22 Upper 3.36 54  Upper 427

Lower 276 881 .00* Lower 2.88 1542 .00*
23  Upper 4.21 56  Upper 3.31

Lower 291 1558  .00* Lower 2.96 243  .00*
25 Upper 4.15 57  Upper 3.65

Lower 245 20.00 .00* Lower 2.79 8.47  .00%
26 Upper 4.34 58  Upper 4.16

Lower 245 2070  .00* Lower 2.80 14.28 .00*
27  Upper 4.20 59  Upper 3.66

Lower 255 2026  .00* Lower 2.87 7.31  .00*
31 Upper 4.27 60 Upper 3.69

Lower 279 18.04  .00* Lower 2.78 7.55  .00*
33 Upper 4.25 61  Upper 3.86

Lower 266 1815  .00% Lower 2.66 11.05 .00*
36 Upper 4.28 62 Upper 3.62

Lower 244 21.68  .00% Lower 2.99 524  .00%
37 Upper 4.40 64 Upper 3.17

Lower 254 2134  .00* Lower 2.59 4.67  .00*
38 Upper 4.36 65 Upper 4.28

Lower 256 21.09  .00% Lower 2.87 13.95 .00*
40 Upper 4.33 66 Upper 3.96

Lower 271 1761  .00* Lower 291 847  .00%
41 Upper 4.26 71 Upper 4.35

Lower 255 1891  .00* Lower  2.63 19.97  .00*
42 Upper 4.38 72 Upper 4.29

Lower 260 21.08  .00* Lower 254 20.30 .00*
43 Upper 4.29 73 Upper 4.34

Lower 256 2013  .00* Lower  2.63 19.13 .00*
44 Upper 4.31 74 Upper 4.31

Lower 269 1699  .00* Lower 255 20.88 .00*
45 Upper 4.04 78 Upper 4.11

Lower 259 1371  .00* Lower  2.60 18.40 .00*
46 Upper 4.26 79 Upper 3.54

Lower 241 19.06  .00* Lower 283 561  .00%
47 Upper 4.31 82 Upper 3.24

Lower 266 1928  .00% Lower  2.68 461  .00%
48 Upper 4.39 83 Upper 3.95

Lower 251 2082  .00% Lower 281 9.99  .00*
49 Upper 4.28

Lower 2.61 19.00 .00*
*p<.05

When Table 8 is examined, it is seen that there is a significant difference between the

items in the upper group and the items in the lower group (p <.05). It is seen that the

averages of the items in the distinctive 27% upper group are higher than the averages of the
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items in the 27% sub-group. Therefore, it was concluded that there was a significant
difference between the lower and upper groups and the items were distinctive.

Additionally, in order to determine construct validity of the scale, the scale was
applied to prospective teachers studying in different branches in 3rd and 4th grade. The
results of one-way analysis of variance (One-Way ANOVA) in the unrelated sample are
given in Table 9 to determine whether the items differ according to the gender, grade level of
the prospective teachers, and their competence in using technology.

Table 9. ANOVA results according to the total scores of the prospective teachers from EPAS and
according to their gender, grade level and their competence in using technology

Variables Groups N Mean SS F p
Male 91 137.84 21.93
Gender Female 421 142.10 21.19 298 .08
3 264 139.95 21.78
Grade Level 4 248 142.83 20.86 233 13
Advanced proficiency 136 162.43 24.07
Competencein  Intermediate proficiency 337  154.16 23.95 7.63 .00*
Using Technology Basic Proficiency 39 149.25 18.91
*p<.05

When Table 9 is examined, the analysis results demonstrated that the differences
between prospective teachers' attitude scores towards electronic portfolio were not
significant in relation to the variable of the gender (F (1, 510) = 2.98, p >.05) and grade level
(F(1, 510)=2.33, p>.05) and that the differences found in dependent variable of the variable of
technology competence were statistically significant (F(2, 510)=7.63, p<.05). It can be said that
as the prospective teachers' competence in using technology increases, their attitude towards
e-portfolio increases. It is recommended to use the eta-square (1) 2) correlation coefficient to
determine the effect size (Biiytikoztiirk, 2017). The effect size takes values between 0.00 and
1.00. The values between 0.00 and 0.01are interpreted as small effect, the values between 0.01
and 0.06 as medium effect, and the values between 0.06 and 0.14 as wide effect
(Biiytikoztiirk, 2017; Cohen, 1988). In this study, the effect size of prospective teachers' the
effect size about competence in using technology was found to be 0.02. In this case, it can be
said that the effect size obtained in this study has a medium effect.

Conclusion and Discussion

The main objective of this study was to develop a measurement tool to obtain valid

and reliable measurements of prospective teachers' attitudes towards electronic portfolio.

Initially, an item pool consisting of 83 items was created for the development of the
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Electronic Portfolio Attitude Scale (EPAS). To ensure the scope and face validity of the scale,
expert opinions were obtained from four experts. This process resulted in a draft
measurement tool with 83 items. The items in the scale were rated on a five-point Likert scale
ranging from "Fully Agree" (5) to "Never Disagree" (1). The scale was administered to
prospective teachers in the 3rd and 4th grades.

To assess the structure validity of EPAS, both exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) were conducted. The EFA analysis revealed a three-factor
structure consisting of 40 items, explaining 39.38% of the total variance. The factors were
named as "Student Benefit (Contribution)," "Denial (Negation or Negative Perspective)," and
"Effectiveness in terms of Instructional Process" based on the content and theoretical
structures of the items. CFA was performed to test the accuracy of the designed
measurement model, and it indicated that the fit indexes of the three-factor structure of
EPAS were appropriate. The variance rate explained in EFA was considered as the criterion,
and values of 32% and above were deemed appropriate in the CFA. Therefore, based on the
EFA and CFA results, EPAS demonstrated satisfactory structure validity.

The internal consistency reliability of the measurements obtained from EPAS was
assessed using Cronbach's Alpha reliability coefficient. The McDonald's @ coefficient
reliability was calculated as .97 for the "Student Benefit (Contribution)" factor, .91 for the
"Denial" factor, .88 for the "Instructional Process" factor, and .96 for the entire scale.
According to Liu (2003), internal consistency coefficients of .70 and above indicate that the
scale can be considered reliable.

Item analysis was conducted to evaluate the predictive power of the items in EPAS
for the total score and to determine their distinctiveness. The 27% lower and upper groups
were compared during the item analysis, and the corrected total item correlation was
examined. The results indicated that the corrected item-total correlation ranged between .57
and .78 for the "Student Benefit (Contribution)" factor, between .15 and .61 for the "Denial”
factor, and between .48 and .72 for the "Effectiveness in terms of Instructional Process" factor.
Additionally, all items in the scale showed significant differences between the 27% lower and
upper groups, further confirming their distinctiveness. These findings suggest that all the
items in EPAS are capable of effectively measuring prospective teachers' attitudes towards

electronic portfolio.
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In conclusion, the findings of this study demonstrate that EPAS is a valid and reliable
measurement tool for assessing the electronic portfolio attitudes of prospective teachers.

Limitations

Although this scale was developed to measure prospective teachers' e-portfolio
attitude levels, it has some limitations. One of these limitations is that the scale was
developed only with the participation of 3rd and 4th grade prospective teachers from
different departments (since the measurement and assessment course is in the 3 grade in
teacher training programs in Turkey), so its usability can be questioned for both teachers and
1st and 2nd grade prospective teachers. Another limitation scale was applied with
prospective teachers in different branches. A scale for only one branch can be developed. The
need for change in this study may be related to the sample. In this sense, the model can be
reproduced with different examples.

Suggestions for Future Studies

This scale is limited to 3rd and 4th grade prospective teachers studying in different
departments. Similar studies can be repeated with teachers working at different school
levels, by choosing a sample of primary, secondary and high school students. In addition, the
study can be repeated by including the sampling in 1st and 2nd grade prospective teachers'.
The scale can be translated into other languages using non-Turkish participants. However,
parallel analysis can be used for proposed EFA variable selection in future research.
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Appendix 1

Table 3. Factors and factor loadings resulting from EFA

Factor 1 (Benefit (contribution) to the student) Cronbach Alpha = 0.97 Explained variance = 18.70%

Factor Load

1 2 3

16) I believe that students will learn about their own achievements and abilities in the e-portfolio

evaluation process. .54
26) I think the e-portfolio will reveal the strengths and weaknesses of the students. 62
33) I believe that e-portfolio will improve students' sense of responsibility. .61
36) I believe that e-portfolio will increase students' self-confidence. .61
38) I think the e-portfolio will contribute to the development of students’ sense of taking

responsibility. .63
41) I believe that the e-portfolio will encourage students to work systematically. 57
42) I believe that the e-portfolio will contribute to the student's self-awareness. 68
43) I believe that students' high-level thinking skills will improve thanks to the e-portfolio. .66
45) I think that the e-portfolio application will increase the cooperation between students. 49

46) I believe that the e-portfolio application will increase the interaction between student and teacher. g4

47) I believe that the e-portfolio will improve students' self-esteem. 67
49) I believe that the e-portfolio will enable students to make self-criticism at an early age. 67
50) I think e-portfolio will be useful in future career choices as it enables students to get to know
themselves. .59
51) I believe that the e-portfolio will contribute to the facilitation of the students’ future learning
experiences based on their previous learning experiences. .55
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71) I think the e-portfolio will help students see their personal development. .67
73) I believe that the e-portfolio application will give students learning responsibility. 69
74) I believe that e-portfolio will increase students' self-confidence. 60
78) With the e-portfolio, I think students can apply what they learn in the course in daily life. 46

Factor 2 (Denial / Negation or negative perspective) Cronbach Alpha = 0.91 Announced variance =
13.65%

Factor Load
1 2 3

22) The thought of constantly using technology in the evaluation process with the e-portfolio
overwhelms me. 41
53) I believe that e-portfolio will prevent students from socializing. 50
54) I believe that e-portfolio will be a waste of time for students and teachers. 55
56) I do not believe that using e-portfolio will make my lessons fun. 35
57) I believe that it will be difficult for a teacher to choose content for students in the e-portfolio

process. .70
58) I believe that e-portfolio evaluation will lower academic standards. 69
59) I think it will be difficult to plan the e-portfolio evaluation. 72
60) I think that e-portfolio will not be suitable for most courses and subjects. 62
61) I believe that the e-portfolio will fall short in achieving important cognitive goals 63
62) In the e-portfolio application, I think I will have difficulties as the responsibility of the teacher will

be too much. .76
64) I believe that e-portfolio will push students towards individuality. 42
65) I think that the e-portfolio will hinder teaching. 68
66) I think that I will have difficulties because e-portfolio application requires technological skills. 56
79) I believe that e-portfolio consists of transferring all learning experiences and activities in and out of
school to the computer. 41
82) I think students will have difficulties in the process because of the e-portfolio application requires
technological skills. .52
83) I don't think e-portfolio will be useful for students with medium or low achievement levels. 34

Factor 3 (Effectiveness in terms of instructional process) Cronbach Alpha = 0.88 Explained variance
=7.21%

Factor Load

1 2 3

2) I think the e-portfolio will provide faster feedback to students than traditional assessment. 53
19) I think that knowing that they will be evaluated with e-portfolio will motivate students more to

the lesson. .65
23) I believe that the e-portfolio will make it easy to evaluate the course outcomes. 60
25) I believe that I will enjoy teaching more with the e-portfolio. 55
27) I believe that students' interest in the lesson will increase thanks to the e-portfolio. 58
31) I think I will use time effectively and efficiently with the e-portfolio. 63

TOTAL VARIANCE ANNOUNCED % 39.38
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Introduction

Mathematics is needed more than ever today. Mathematics was previously an area
where it was used to meet the daily needs of society. However, today, mathematics has gone
beyond the desire to understand the logic of facts and has become a part of every profession
and daily life (Zengin & Sengiil, 2005). According to Giinhan (2006), mathematics is a science
that guides people to think, question and research, and helps them to think in complex
situations. In the case of a problem, rather than finding out what the answer to the problem
is, examining the problem with different aspects requires mathematical thinking (Ferri,
2003). According to Tall (1991), mathematical thinking includes different components such as
modelling, synthesis, generalization, abstraction, problem solving and proof.

At this point, it is important in mathematics education that cognitive processes such
as mathematical thinking and other learning areas are taxonomically divided into certain
levels. According to Sonmez (2004), taxonomy means the gradual classification of assets from
simple to complex and prerequisite for each other. In curriculum development, on the other
hand, the word taxonomy is the ordering of target behaviors/acquisitions from simple to
complex, from easy to difficult, from concrete to abstract, as prerequisites for each other.
Taxonomies such as Bloom, SOLO, Marzano, Haladyana, and Detmer are types of
classification that are set apart from subject area and learning content. Although all of these
taxonomies can be used to examine achievements or questions in different disciplines; Bloom
and SOLO are the two most used taxonomies in this regard (Ari, 2013).

Bloom's taxonomy contains some uncertainties about which cognitive level the

achievements or evaluation questions correspond to. At this point, Hattie and Purdie (1998)
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defined SOLO taxonomy as a model that allows to overcome the possible uncertainties
caused by Bloom's taxonomy and stated that it would be appropriate to prefer SOLO
taxonomy in studies on determining the cognitive levels of program elements. SOLO
taxonomy, developed by John Biggs and Kevin Collis, was created using the first letters of
the words "Structure of Observed Learning Outcomes". The SOLO model was created by
taking into account Piaget's theory, which explains cognitive development as separate stages
and defines each stage according to a logical structure (Biggs & Collis, 1991).

In the SOLO Taxonomy, each thinking stage consists of five sub-stages, and these
stages are called "thinking levels" in themselves (Celik, 2007). Dogan (2020) also included the
following information about the five levels of SOLO classification in her study: Pre-Build,
Unidirectional Structure, Versatile Structure, Relational Structure, Abstracted Structure.
There are many studies on SOLO taxonomy in the literature. When the examinations are
evaluated, it is seen that there are studies in the literature to examine the acquisitions in
secondary school mathematics curriculum and the evaluation questions in mathematics
textbooks within the framework of SOLO taxonomy. In this study, it is aimed to evaluate the
sample questions in the LGS Mathematics Workbook distributed by the Ministry of National

Education to 8th grade students within the framework of SOLO taxonomy.

Method

In this study, qualitative research paradigm was adopted and document analysis
model was used. In this study, the questions in the LGS Mathematics Workbook, which was
distributed to 8th grade students by the Ministry of National Education, were examined. The
book in question consists of 280 pages and contains 335 mathematics sample questions
published monthly for the LGS exam by the Ministry of National Education since 2018. In
the research, the mathematics sample questions in the 8th Grade LGS Mathematics
Workbook were examined within the framework of SOLO taxonomy. In this context,
Indicative Verbs for SOLO Taxonomy Levels in Dogan (2020)'s study are considered as
criteria. Examinations were made in line with the determined criteria and expert opinion was
sought on the reliability of the data obtained. Obtained findings are presented in tables using

percentage and frequency values.
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Results

The findings were classified according to five different learning areas in the
Secondary School Mathematics Curriculum (2018) and presented in tables showing
frequency and percentage values. It is seen that the questions in the field of learning
numbers and operations are concentrated at the relational structure level. It is noteworthy
that there is no problem at the one-way structure level.

It is seen that the questions in the data processing learning area are concentrated at
the level of relational structure and abstracted structure, and the number of questions in both
levels is equal to each other. However, it is noteworthy that there is no problem at the one-
way structure level.

It is seen that the questions in the probability learning area are concentrated at the
relational structure level, however, the number of questions in the multidimensional
structure level is close to the number of questions in the relational structure level. It is
noteworthy that very few questions are included at the one-way structure level.

It is seen that the questions in the field of learning algebra concentrate on the level of
abstracted structure. It is noteworthy that there is no problem at the one-way structure level.
It is seen that the questions in the field of geometry and measurement learning concentrate
on the relational structure and the abstract structure level, and the number of questions in
both levels is close to each other. However, it is noteworthy that there are very few questions
at the multi-dimensional structure level and no questions at the unidirectional structure

level.

Discussion and Conclusion

When the sample questions in the 8th Grade LGS Mathematics Workbook are
examined, it is seen that the questions are concentrated at the level of abstracted structure in
all learning areas. This situation facilitates the selection of qualified students in the transition
to high school and ensures that the students are better prepared for the next level of
education. This result differs from the results obtained by Acet et al. (2021) and Erbas (2021)
in their study. In addition, this result is similar to the result of Dilekgi (2022).

Among the sample questions in the 8th Grade LGS Mathematics Workbook, it is seen

that the number of questions at the one-way structure level is very low. This result is in
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parallel with the result of Dilekgi's (2022) study. However, this result differs from the result
of Gezer and Ilhan's (2015) study.

It was determined that the sample questions in the 8th Grade LGS Mathematics
Workbook took place at the relational structure level after the abstract structure level. This
result is similar to the opinion of Ogdem (2022) in her study that the majority of the
questions in the TYT exams held in both 2020 and 2021 are at the level of relational structure.

Considering the findings and results obtained in this study, the following
recommendations can be made: One-way structure level questions can be given more space
in the sample questions published. In order for students to have more opportunity to apply
the knowledge, methods and techniques taught to them in the lessons, more number of

questions at the level of multifaceted structure can be included among the sample questions.

s
i i
Journal of Computer and Education Research @ Year 2024 Volume 12 Issue 23 57-87


http://orcid.org/0000-0001-6256-4686
http://orcid.org/0000-0001-8230-0303

Yenilmez & Kagnict
Giris

Matematik, kisiyi diisiinmeye, sorgulamaya ve arastirmaya yonlendiren, karmasik
durumlarda nasil diisliniilecegi noktasinda yardim eden bir bilim dalidir. Dolayisiyla
matematik diisiince verimliligini saglama agisindan en ¢ok ihtiya¢ duyulan derslerden
birisidir (Giinhan, 2006). Giiniimiizde matematige her zamankinden daha fazla ihtiyag
duyulmaktadir. Matematik onceden toplumun giinliik ihtiyaglarmimn karsilanmasinda
yararlanildig: bir alandi. Halbuki bugiin matematik, olgularin mantigini anlama isteginin de
ilerisine gecerek her meslegin ve giindelik yasamin bir pargasi haline gelmistir (Zengin &
Sengiil, 2005).

Matematik egitimi giinlimiiz diinyasinda irdelenmesi ve giincellenmesi gereken
onemli bir konu olarak yer almaktadir. Matematik, ilkogretim yillarindan itibaren kisilerin
biligsel gelisimlerini saglamada en fazla etkili olan araclardan biridir ve 6grenilmesi ve
ogretimi bir gerekliliktir (Orbeyi, 2007). Matematik egitimi say1 ve islemleri 6gretmekten,
glindelik yasamin vazgecilmez bir parcasi olan hesaplama becerilerini kazandirmaktan daha
fazla islev iislenmekte; diisiinme, olaylar arasinda bag kurma, muhakeme etme, tahminde
bulunma, problem ¢ézme gibi 6nemli destekler saglamaktadir (Umay, 2003).

Bir problem durumunda problemin cevabmin ne oldugunu bulmaktan Oote,
problemin farkli yonleri ile ele alinarak incelenmesi matematiksel diisiinceyi
gerektirmektedir (Ferri, 2003). Henderson’a gore (2002), matematiksel diisiinme denildiginde
ilk olarak akla matematiksel bir durum iginde, belli bir neticeye ulasmak i¢in matematiksel
kural, yol ve yontemlerin etkin sekilde kullanimi gelebilir. Ancak matematiksel diisiinme,
problemlerin ¢oziimiinde agik olarak veya olmayarak matematiksel siireglerin yerine
getirilmesidir.

Matematiksel diisiinme konusunda bir¢ok farkli goriis yer almaktadir. Tall’a gore
(1991), matematiksel diisiinme modelleme, sentezleme, genelleme, soyutlama, problem
¢ozme ve kamit gibi birbirinden farkli bilesenleri icermektedir. Schoenfeld (1992) ise
matematiksel diisiinmenin ana unsurlarini bilginin 6zii, problem ¢6zme stratejileri, kisinin
kendi 6z kaynaklarini etkili kullanma, matematiksel bakis agisina sahip olma, matematiksel
uygulamalarla ugrasma seklinde belirlemistir. Burton (1984), matematiksel diisiinmenin ana
unsurlarini 6zellestirme, genelleme, varsayimda bulunma, dogrulama ve ikna etme olmak

tizere dort asamada tanimlamiglardir.
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Bu noktada matematiksel diisiinme gibi bilissel siireclerin ve diger O0grenme
alanlarmin taksonomik olarak belirli diizeylere ayrilip irdelenmesi matematik egitiminde
onem arz etmektedir. Sonmez’e gore (2004) taksonomi, varliklarin basitten karmasiga ve
birbirinin 6n kosulu olacak bi¢cimde asamali olarak smniflandirilmasi anlamini tasimaktadir.
Program gelistirmede ise taksonomi sozciigiiniin karsihig1 hedef davranislarin/ kazanimlarin
basitten karmasiga, kolaydan zora, somuttan soyuta, birbirinin dnkosulu olacak sekilde
siralanmasidir.

Bloom, SOLO, Marzano, Haladyana ve Dettmer gibi taksonomiler konu alanindan ve
ogrenme iceriginden ayr olarak ortaya konulan smiflandirma tiirleridir. Bu taksonomilerin
hepsi farkl disiplinlerdeki kazanimlar1 veya sorulari incelemek igin kullanilabilse de; Bloom
ve SOLO bu konuda en fazla kullanilan iki taksonomi olarak karsimiza ¢ikmaktadir (Ari,
2013).

Biligsel, duyussal ve devinissel 6grenmelere iliskin hedef ve davranislarin ortaya
konulmasinda kolaylastirict ve yonlendirici olmas: agisindan 19501 ve 1960’11 yillarda ¢ogu
arastirmaci tarafindan gesitli siniflama ¢alismalar1 yapilmistir. Bunlardan biri de Benjamin
Bloom tarafindan 1956 yilinda gelistirilen, alt1 basamaktan olusan ve biligsel alana yonelik
hedef ve davranmislarin siniflandirilmasmi amagclayan Biligsel Alan Taksonomisidir (Birgin,
2016). Cepni vd.’ne gore (2007), Bloom bu taksonomide 6grenmeleri bilissel, duyussal ve
psikomotor olmak tizere tige ayirmis ve bu alanlar1 6grenme diizeylerini de hesaba katarak
alt basliklara ayirmistir ve boylece sorularn daha detayli bir sekilde smiflandirilmasina
imkan saglamistir.

Bunun vyanisira Bloom ve digerleri tarafindan olusturulan smiflandirmanin
yapilandirmaci yaklasimin Olgiilmesini on gordiigii tist diizey bilissel becerileri, tam olarak
Olgemedigi belirlenmistir. Bloom taksonomisinin 6grenciyi merkeze alan miifredatlarm
istedigi gibi {ist diizey bilissel becerileri smiflandirabilecek bicimde degistirilmesi amaciyla
Bloom'un hazirlamis oldugu taksonomi Krathwohl ve arkadaslar1 tarafindan revize
edilmistir (Anderson & Krathwohl, 2001). Bu yeni siniflama bilgi ve biligsel siire¢ olmak
tizere iki farkli boyutu 6n plana cikarmaktadir. Bilgi boyutu bilimsel diistincede bilgi ile
iliskilendirilen bilimsel farkindalik bilgisi, prosediir bilgisi, kavramsal bilgi ve olgusal bilgi
gibi smiflandirmalara dayalidir ve daha ¢ok kazanimlarin isimsel boyutunu ifade

etmektedir.
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Bir diger boyut olan bilissel siire¢ boyutunda ise alt1 farkli basamak s6z konusudur ve
bu basamaklar zihinsel etkinliklere dayali olarak birbirini izlemektedir. Bu boyut 6nceki
smiflamada yer alan, kazanimin eylem boyutunu belirtmektedir. Dolayisiyla birinci basamak
olan bilgi basamag1 “hatirlama”; ikinci basamak dedigimiz kavrama basamagi “anlama”;
besinci basamak olan sentez basamag ise “yeniden olusturma” olarak yeniden adlandirilmis
ve bu basamak “degerlendirme” basamagy ile yer degistirmistir. Bu diizenleme sonrasinda
biligssel alan smiflamasmin daha islevsel ve izlenebilir bir hale geldigi diisiiniilmektedir
(Cepni vd., 2007).

Fakat Bloom taksonomisi, kazanimlarin ya da degerlendirme sorularmin hangi
biligsel diizeye karsilik geldigine dair birtakim belirsizlikler icermektedir. Bu noktada Hattie
ve Purdie (1998), SOLO taksonomisini, Bloom taksonomisinin sebep oldugu olas:
belirsizliklerin iistesinden gelmeye olanak saglayan bir model olarak tanimlamis ve program
unsurlarinin  biligsel ~diizeylerinin tespit edilmesine iliskin c¢alismalarda SOLO
taksonomisinin tercih edilmesinin uygun olacagin belirtmistir.

John Biggs ve Kevin Collis tarafindan gelistirilen SOLO taksonomisi “Structure of
Observed Learning Outcomes” kelimelerinin ilk harfleri kullanilarak olusturulmustur ve
“Gozlemlenebilen Ogrenme Ciktilarmin Yapisi” anlamima gelmektedir. SOLO taksonomisi
o0grenme ortamlarinda Ogrencilerin bilgi ve becerilerini 6l¢gmek maksadiyla uygulanan bir
modeldir (Biggs & Collis, 1991).

SOLO modeli, biligsel gelisimi ayr1 ayr1 evreler olarak aciklayan ve her bir evreyi
mantiksal bir yapiya gore tanimlayan Piaget'in teorisi dikkate alinarak olusturulmustur
(Biggs & Collis, 1991). Bu iki model arasinda karsilastirma yapildiginda goriilen benzerlikler
Tablo 1’ de verilmistir.

Tablo 1. Piaget’in biligsel gelisim kurami ve SOLO taksonomisi evreleri

Piaget'in Evreleri SOLO Taksonomisin Evreleri
Duyusal Motor (0-2 yas) Duyusal Motor (0-18 ay)
Islem Oncesi (2-6 yas) 1mgesel (18 ay — 6 yas)

Somut Islemler (6-11 yas) Somut Sembolik (6-14 yas)
Soyut Islemler (11-18 yas) Soyut (14-24 yas)
Soyut Sonrasi (20 yas iistii)

Tablo 1’de goriildiigii tizere her iki modelde de yas dnemli bir faktordiir ve evreler
hiyerarsik olarak ilerlemektedir. Evreler arasinda kiyaslama yapildiginda Piagetnin islem

oncesi evresi ile SOLO smiflandirmasindaki imgesel evrenin birbirine karsiik geldigi
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goriiliir. SOLO smiflandirmasinda ayrica soyut sonrasi evresi de bulunmaktadir. Piaget'nin
teoremine gore, Ogrenci ayni evredeyken farkli etkinliklerde farkli evre ozelliklerini
gosterebilmektedir. Bunun nedeni ise kisilerin biligsel gelisiminin ayni olmamasidir. SOLO
taksonomisi tam olarak bu noktadaki eksikligin giderilmesi amaciyla ortaya atilmistir
(Donmez, 2018).

SOLO Taksonomisinde, her diistinme evresi bes alt evreden olusmaktadir ve bu
evreler kendi i¢inde “diistinme seviyeleri” olarak adlandirilmaktadir (Celik, 2007). Her bir
evre bir sonrakine zemin olusturmaktadir (Konyalihatipoglu, 2016). Buradan yola c¢ikarak
SOLO taksonomisinin hiyerarsik bir sekilde ilerledigi sonucu ¢ikarilabilir. Bu hiyerarsik
seviyeler, belli bir boliimiin veya gorevin 6grenme kalitesini arttirir (Biggs & Collis, 1979).

SOLO taksonomisi 0gretim programlarindaki kazanimlarin degerlendirilmesi igin
oldukca uygun bir modeldir ¢iinkii kisilerin belirlenen alana yonelik kavrama diizeylerini
biligsel olarak degerlendirmeye yonelik gelistirilmistir. SOLO taksonomisinde kazanimlarin
degerlendirilmesi, kazanimlara iliskin sorulara verilen yanitlarin igerigi, tiirii ve niteligine
gore ele almmaktadir. Ogrenmenin diizeyini belirlemek adina, alinan cevaplar daha 6nce
hazirlanan bilissel seviyelerdeki belli kriterlere gore degerlendirilir (Dogan, 2020).

SOLO taksonomisinde birbirinden tamamen bagimsiz olan bes basamak yer
almaktadir. Bu basamaklarin her biri 6nceki basamaktan zihinsel olarak ileri seviyede olacak
bi¢gimde olusturulmustur. Dogan (2020) ¢alismasinda alanyazinda yapilan c¢alismalardan
(Agcam & Babanoglu, 2018; Agcam & Babanoglu, 2020; Ari, 2013; Brabrand & Dahl, 2009;
Cetin & [lhan, 2016; Gezer & Ilhan, 2014: Ilhan & Gezer, 2017) derlenerek olusturulan Tablo
2’deki basamaklara yer vermistir.

Tablo 2. SOLO smiflandirmasi ve 6zellikleri

SOLO Siniflandirmasi Diizeyler Ozellikleri
Niceliksel Alan SOLO 1 Yap1 Oncesi Hi¢ anlamama / kavrayis gosterememe
Tek Yonlii Yap1 Ogrenci bir alanda somut ve asgari

SOLO 2 anlama diizeyine sahip ve karmasik bir
durumun sadece bir kavramsal konusuna
odaklaniyor.

Cok Yonlii Yapr Ogrencinin  parcalar halinde  birgok
bilesenle ilgili fikri var fakat her biri ile

SOLO 3 ilgili smurh bir anlayis gosteriyor, bir

problemin etrafinda organize olmamig

diistinceler veya kavramlar
bulunmaktadar.

Niteliksel Alan SOLO 4 Migkisel Yap1 Ogrenci parcalarin birbiriyle kavramsal
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olarak iliskisi oldugunu anlayip ; bu
kavramlar1  benzer  problem = veya
durumlara uygulayabilmektedir.

Soyutlanmis Yap1 Ogrenci, kendisine verilmekte
olan Ogretimin ilerisinde bir anlama
seviyesindedir ve 6grendiklerini bagka bir
alana genelleyebilir.

SOLO 5

Dogan (2020) c¢alismasinda ayrica SOLO smiflandirmasimin bes diizeyi ile ilgili
asagidaki bilgilere de yer vermistir (Ari, 2013; Cetin & ilhan, 2016).

1. Yap1 Oncesi: Bu diizeyde ogrenci konuyu ya ¢ok az anlamakta ya da hig
anlamamaktadir. Konu ile ilgili herhangi bir bilgisi olmadigindan konuyla ilgisi olmayan
seyler sdyler. Ogrenci hicbir sey anlamadig1 igin 6gretim siireci boyunca cok zorlanir.

2. Tek Yonlii Yapr: Bu diizeyde o6grenci kendisine Ogretilenleri asgari diizeyde
kavramaktadir. Algilama diizeyi ¢ok diisiik oldugundan yalnizca bir kavram ogretilebilir.
Bununla birlikte 6grendigi bilgiyi kullanip, kendisine verilen basit yonergeleri uygulayabilir.

3. Cok Yonlii Yapr: Bu diizeyde 6grenci konuyla ilgili 6nemli noktalar1 dikkate alir
fakat calistig1 alanla ilgili dogru ve gerekli bilgileri elde etmesine karsin bu bilgileri
kullanarak bir ¢ikarim yapamaz.

4. Tligkisel yap: Bu diizeyde &grenci ogrendiklerini birlestirip bir yapiya
dontistiirebilir, birbirinden farkli konular arasindaki iliskileri kavrayabilir, bagka bilgi ve
islemleri birlestirerek bir yap1 olusturup problem ¢ozebilir. Fakat sahip oldugu bilgilerin
Otesinde bir sonuca ulasamaz.

5. Soyutlanmis Yapi: Bu diizeyde 6grenci 6grendigi bilgilerin ilerisine ulasabilir.
Mevcut bilgisini daha soyut bir sekilde irdeleyip genellemeler elde edebilir ve degisik bir
bakis agis1 sunup zihnidekileri yeni alanlara farkl bir yoldan uygulayabilir.

Bununla birlikte alanyazinda SOLO taksonomisi ile ilgili yapilmis bir¢ok calisma
bulunmaktadir. Akbas ve Kili¢ (2023) tarafindan yapilan ¢alismada 8. Smif 6grencilerinin
ogrenme c¢iktilarmin kavram karikatiirti etkinlikleri kullanilarak doniisiim geometrisi
konusunun Ozelinde “yansima” kavrami Ornegi kapsaminda degerlendirilmesi
amaglanmistir. Calismada 8. siuf Ogrencilerinin 0grenme c¢iktilar1 degerlendirilirken ve
yorumlanirken SOLO taksonomisi tercih edilmistir. Calisma problemi c¢ergevesinde
ogrencilerin 6grenme ¢iktilarinin SOLO taksonomisinin hangi seviyesine karsilik geldigi

hakkinda detayl bilgi verilmistir. Kavram karikatiirii etkinliklerinin kullanildig1 ortamda
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ogrenci cevaplarinin ¢ogunlugunun SOLO Taksonomisine gore iliskisel yap1 seviyesinin
altinda yer aldig1 gortilmiistiir. Musan’in (2012) ¢alismasinda dinamik matematik yazilimi
destekli Ogretimin 8. smif Ogrencilerinin denklem ve esitsizlik konusundaki anlama
seviyelerine etkisini belirlemek amaclanmis, kavramsal anlama seviyeleri SOLO
Taksonomisine gore belirlenen 7 adet agik uglu soruya Ogrencilerin verdigi cevaplar
dogrultusunda analiz yapilmis ve dinamik matematik yazilimi destekli &gretimin
ogrencilerin kavramsal anlama seviyelerinde artis sagladig1 sonucuna ulagilmistir.

Cetin ve Tlhan'in (2017) calismasinda standart ve SOLO taksonomisine dayali
rubrikler ile puanlanan acik uglu matematik sorularinda puanlayici katiligr ve comertliginin
¢ok vyiizeyli Rasch modeli ile incelenmesi amaglanmis, normal puanlama anahtarlari
aracilifiyla elde edilen puanlamalarda; puanlayan kisiler arasindaki benzerligin diisiik
oldugu ve katilik/comertlikleri agisindan bu kisiler arasinda farklihiklar bulundugu, SOLO
taksonomisine dayali puanlama anahtarlar1 kullanilarak elde edilen puanlamalarda ise
puanlayan kisiler arasinda benzerligin yiiksek oldugu ve bu kisilerin birbirine yakin
katilik/comertlikte puanlama yaptiklar: degerlendirilmistir.

Bagdat'in (2014) ¢alismasinda, SOLO Taksonomisi araciligiyla 8. smif 6grencilerinin
sembolleri ve cebirsel iligkileri kullanma, genellemeleri formiile etme ve c¢oklu
gosterimlerden faydalanma seklinde siralanan cebirsel diisiinme becerilerinin incelenmesi
amaglanmis, O6grencilerin bir¢ogunun SOLO Taksonomisine gore iliskilendirilmis yap1
seviyesinden daha alt seviyelerde yer aldigi, 6grencilerin en ¢ok sembolleri ve cebirsel
iligkileri kullanmakta zorlandigi, akademik basariya gore yapilan incelemede notu ytiksek
olan Ogrencilerin cebirsel diisiinme becerilerinin diger 6grencilere gore daha iist seviyede
oldugu degerlendirilmistir.

Akbas ve Baki (2020) tarafindan yapilan c¢alismada meslek yiiksekokulu
ogrencilerinin bir bilgisayar cebir yaziliminin kullanildig1 ortamda limit-siireklilik konusunu
nasil Ogrendiklerini incelenmistir. Arastirma problemine cevap aranirken Ogrencilerin
ogrenme ciktilarmin SOLO taksonomisinin hangi seviyesine karsilik geldigi hakkinda
detayl bilgi verilmistir. Calismada bilgisayar cebir yazilimi kullanilan 6grenme ortami
meslek yiiksekokulu 6grenci cevaplarin1 hedeflenen 6grenme seviyesine ulastirmamis olsa
da cevaplarin genel bilgiyi yorumlayabilecek seviyeye gelisim gostermesine katki sagladig:

sonucuna ulasilmistir.
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Kala¢ ve Caliskan’in (2022) calismasinda ortaokul Ogrencilerinin olaganiistii
problemleri ¢6zmede kullandiklar: stratejileri SOLO taksonomisine gore incelemek ve
degerlendirmek amaclanmis, bulgular sonucunda c¢alisma grubundaki ogrencilerin
problemleri ¢ozerken yasadiklari ilk zorlugun okudugunu anlama ve yorumlama oldugu,
secilen sorularm 6grenci diizeyine uygun olmasma ragmen 6grencilerin sorular1 ¢ozmekte
zorlandiklar1 ve genellikle denklem kullanma egiliminde olduklari, O6grencilerin
zorlandiklar1 sorular: terk ettikleri ve alternatif ¢6ziim gelistiremedikleri, verilen problemler
icin ogrencilerden sadece birinin SOLO taksonomisinin iligkisel yap1 diizeyine ulastig1 ve
SOLO taksonomisinde en iist diizey olan genisletilmis soyut yap1 diizeyine hicbir 6grencinin
ulasamadig belirlenmistir.

Dilek¢i'nin  (2022) c¢alismasinda matematik ders kitaplarinda verilen {inite
degerlendirme sorularn ile ortaokul matematik dersi kazanimlarmin SOLO Taksonomisine
gore incelenmesi amacglanmis, ders kitaplarinda yer alan tinite degerlendirme sorular: ile
Matematik Ogretim Programindaki kazanimlar arasinda nispeten bir uyum oldugu
degerlendirilmistir.

Erbag’in (2021) calismasinda da benzer sekilde matematik ders kitab1 degerlendirme
sorulari ile ortaokul matematik dersi 6gretim programi kazanimlarmin SOLO taksonomisi
cercevesinde incelenmesi amaglanmis, her smif seviyesinde kazanimlar incelendiginde, 5.
siniftaki SOLO kazanimlarinin diger simiflardan elde edilen sonuglarin tersine sayisal olarak
birbirine yakin degerde oldugu, 6. ve 7. siuflardaki SOLO seviyelerinin ¢ok yonlii yap:
diizeyinde yogunlastig1 ve tek yonlii yapmin az sayida oldugu, benzer sekilde en ¢ok yonlii
yapr ve en az izole yapmn 8. smif kazanimlarindaki SOLO diizeylerinde ortaya ¢iktig:
sonucuna ulasilmis, bunun yani sira sif diizeyi yiikseldikge iist diizey yapilarin yani
iliskisel ve soyutlanmis diizeydeki yapilarin artis gostermesi beklenirken, sonuglardaki
artiglarmn lineer olmadig1 ve dalgalanmalarin meydana geldigi tespit edilmistir.

Yapilan incelemeler degerlendirildiginde alanyazinda ortaokul matematik Ogretim
programlarinda yer alan kazanmimlarin ve matematik ders kitaplarindaki degerlendirme
sorularinin SOLO taksonomisi gercevesinde incelenmesi amaciyla yapilan calismalarin yer
aldigi, Milli Egitim Bakanhigi (MEB) tarafindan yardimcr kaynak olarak okullara gonderilen

calisma kitaplari ile ilgili olarak ise herhangi bir ¢calismanin bulunmadig1 gozlemlenmistir.
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Bu calismada ise MEB tarafindan 8. smif Ogrencilerine yardimci kaynak olarak
dagitilan Liselere Giris Sinavi (LGS) Matematik Calisma Kitabinda yer alan 6rnek sorularin

SOLO taksonomisi gergevesinde degerlendirilmesi amaglanmustr.

Yontem

Aragtirmanin Modeli

Bu ¢alismada nitel arastirma paradigmasi benimsenmis olup Dokiiman Incelemesi
modeli kullanilmistir. Bowen’e gore (2009) dokiiman inceleme modeli, arastirmanmn veri
setini olusturan birincil veya ikincil kaynak olarak nitelendirilen cesitli dokiimanlarin elde
edilmesi, gozden gecirilmesi, sorgulanmas1 ve analizi olarak tanimlanabilir ve ayrica hem
basili hem de elektronik materyalleri incelemek veya degerlendirmek icin kullanilan
sistematik bir islemdir. Dokiiman incelemesi yontemi bilhassa birebir goriisme ve gozlem
yapmanin imkansiz oldugu durumlarda tek bagsina bir arastirma yontemi olarak
kullanilmaktadir. Bu yontem, incelenmek istenen konulara iliskin bilgilerin yer aldig1 yazil
ve sOzlii materyallerin analizini kapsamaktadir (Yildirim & Simsek, 2016). O’leary’ye gore
(2004), egitim bilimlerinde faydali fakat sik kullanilmayan bir yaklasim olan dokiiman
incelemesi yontemi, arastirma protokoliine ciddi anlamda baglilik gerektiren bilimsel bir
yontemdir. Dokiiman incelemesi, genel bir alanyazin taramasi yapmak anlamina
gelmemektedir. Dokiiman inceleme hem bir veri toplama yontemini hem de bir analiz
bicimini ifade etmektedir.

Incelenen Dokiimanlar

Bu calismada MEB tarafindan 8. smif 6grencilerine yardimci kaynak olarak dagitilan
LGS Matematik Calisma Kitabinda yer alan sorular incelenmistir. 8. simif LGS Matematik
Calisma Kitabt MEB Olcme, Degerlendirme ve Smav Hizmetleri Genel Midiirliigi
tarafindan hazirlanmig ve 2022-2023 Egitim-Ogretim yili baginda yardimer kaynak olarak 8.
sinif Ogrencilerine dagitilmistir. S6z konusu kitap 280 sayfadan olugsmakta olup 2018
yilindan bu yana MEB tarafindan LGS’ye yonelik aylik olarak yayimlanan 335 adet
matematik Ornek sorusunu igermektedir ve bu ¢alismada kitapta yer alan 6rnek sorularin

tamami1 SOLO Taksonomisi gercevesinde degerlendirilmistir.
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Verilerin Toplanmast

8. smif LGS Matematik Calisma Kitabi, MEB tarafindan LGS’ye yonelik aylik olarak
yayimlanan matematik 6rnek sorularini igerdigi i¢in arastirma konusu olarak tercih edilmis,
amagch ornekleme yolu izlenmistir. S6z konusu kitaba hem basili kaynak olarak bir devlet
okulundan hem de elektronik ortammda MEB Ol(;me, Degerlendirme ve Smav Hizmetleri
Genel Miidiirliigii'niin resmi internet sitesinde yer alan linkten pdf dokiiman tiirii olarak
erigilmistir.

Verilerin Analizi

Aragtirmada 8. simif LGS Matematik Calisma Kitabinda yer alan matematik 6rnek
sorulart SOLO taksonomisi gergevesinde incelenmistir. Bu kapsamda Dogan (2020)'mn
¢alismasinda yer alan SOLO Taksonomisi Diizeyleri igin Gosterge Fiiller kriter olarak ele
alinmigtir. SOLO taksonomisinin ilk basamag1 olan “Yap1 Oncesi” basamaginda, &grenilen
alan ile ilgili hicbir 6grenme durumu gergeklesmediginden bu diizey icin kullanilabilecek bir
gosterge fiile de yer verilmemistir. Dolayisiyla sorular degerlendirilirken bu diizey ele
alinmayacaktir. Tek yonlii yapi, ¢cok yonlii yaps, iliskisel yap1 ve soyutlanmis yap: diizeyleri
icin literatiirde (Akbas & Kilig, 2023; Akbas & Baki, 2020; Cetin & IThan, 2016; Gezer & Ilhan,

2014; Ilhan & Gezer, 2017) belirlenen gosterge fiillere (eylemler) Tablo 3'te yer verilmistir

(Dogan,2020).
Tablo 3. SOLO siniflandirma diizeyleri i¢in gosterge fiiller
Diizeyler Gosterge Fiiller
o Aciklamak, Aktarmak, SOylemek, Siralamak, Saymak, Ifade etmek,
Tek Yonlii Yap Hatirlamak, Farkina varmak, Isimlendirmek, Tekrar etmek, Teshis etmek,

Tanimak, igaretlemek, Ezberlemek
Siniflandirmak,  Birlestirmek, Numara vermek, Liste yapmak,
Cok Yonlii Yapi Tanmimlamak, Planlamak, Acgiklik  getirmek, Sembollestirmek,
Netlestirmek, Nitelendirmek, Anlamini agiklamak, Metaforik anlam
yiiklemek, Algoritmay: takipetmek, Yontemi uygulamak
Ayirt etmek, Kategorize etmek, Sorgulamak, Birlestirmek, Mliskilendirmek,
Uygulamak, Analiz etmek, Karsilastirmak, Ana hatlarin1 belirlemek,
Tahmin etmek, Degerlendirmek, Ozetlemek, Gozlemlemek,
Biitlinlestirmek, Sebeplerini agiklamak, Sebep-sonug iliskisi kurmak,
Verilen bir teoriyi ilgili alana
uygulamak
Tasarim  yapmak, Olusturmak, Yargilamak, Hipotez kurmak,
Degerlendirmek, Tartismak, Yansitmak, Genelleme yapma Kuram
olusturma Yiiksek Ongorii, Derinlemesine incelemek, Teoriyi yeni bir

Mliskisel Yap1

Soyutlanmis Yap1

alana uygulamak
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Belirlenen kriterler dogrultusunda incelemeler yapilmis ve elde edilen verilerin
glvenirligi konusunda uzman goriisiine basvurulmus, bu noktada uyum kontroliinii
saglamak amaciyla Miles ve Huberman’in (1994) “Goriis Birligi / (Goriis Birligi + Goriis
Ayrilig)”  formiilii kullanilmigtir. Yapilan uyum kontrolii sonucunda uzman ve
aragtirmacinin sorulara atadigr SOLO diizeyleri arasinda %91 benzerlik oldugu goriilmiistiir.

Elde edilen bulgular yiizde ve frekans degerleri kullanilarak tablolar halinde sunulmustur.

Bulgular
8. simif LGS Matematik Calisma Kitabinda yer alan matematik 6rnek sorular1 Tablo
2’de yer alan gosterge fiiller dogrultusunda incelenmistir. Toplam 335 adet 6rnek sorunun
SOLO taksonomisi gercevesinde incelenmesi ile elde edilen bulgular frekans ve yiizde
degerlerini gosteren Tablo 4’te verilmistir.

Tablo 4. 8. siuf LGS matematik g¢alisma kitabinda yer alan 6rnek sorularin SOLO
diizeylerine dagilimi

SOLO Siniflandirma Diizeyi f %
Tek Yonlii Yapr 1 0,3
Cok Yonlii Yap: 54 16,1
Migkisel Yap1 162 48,4
Soyutlanmis Yap1 118 35,2
Toplam 335 100

Tablo 4’teki frekans ve yiizde degerleri incelendiginde 8. Simif LGS Matematik
Calisma Kitabinda yer alan Ornek sorularin genel olarak iligkisel ve soyutlanmis yap:
diizeyinde yogunlastigi goriilmektedir. Iliskisel yapi diizeyindeki sorular tiim &rnek
sorularin yarisina yakin sayidadir. Bununla birlikte tek yonlii yap: diizeyinde ¢ok az sayida
soru yer almasi dikkate deger bir durumdur.

Elde edilen bulgular ayrica Ortaokul Matematik Ogretim Programinda (MEB, 2018)
yer alan bes farkli 6grenme alanina gore smiflandirilarak frekans ve yiizde degerlerini
gosteren tablolar halinde sunulmustur. Ortaokul Matematik Ogretim Programinda; Sayilar
ve Islemler, Cebir, Geometri ve Olgme, Veri Isleme ve Olasilik olmak {izere bes dgrenme
alan1 yer almaktadir.

Sayilar ve Islemler Ogrenme Alamina Iliskin Bulgular

Sayilar ve Islemler ogrenme alaninda yer alan sorularmn SOLO Taksonomisi

cercevesinde incelenmesi ile elde edilen bulgular Tablo 5’te sunulmustur.

Year 2024 Volume 12 Issue 23 57-87

Py
g

Journal of Computer and Education Research


http://orcid.org/0000-0001-6256-4686
http://orcid.org/0000-0001-8230-0303

Yenilmez & Kagnici

Tablo 5. Sayilar ve islemler 6grenme alani sorularinin SOLO diizeylerine dagilimi

SOLO Siniflandirma Diizeyi f %
Tek Yonlii Yap: 0 0
Cok Yonlii Yap: 30 19,7
fligkisel Yap1 85 55,9
Soyutlanmis Yapi 37 24,3
Toplam 152 100

Tablo 5’teki frekans ve yilizde degerleri incelendiginde sayilar ve islemler 6grenme
alaminda yer alan sorularn iligkisel yap1 diizeyinde yogunlastig1 goriilmektedir. Bu diizeyde
yer alan sorular sayilar ve islemler alaninda yer alan tiim sorularin yarisindan fazladir. Cok
yonlii yap1 ve soyutlanmis yap1 diizeyinde yer alan soru sayilari birbirine yakin degerde
olup tek yonlii yapr diizeyinde herhangi bir sorunun bulunmamas: dikkat g¢eken bir
durumdur. Sekil 1’de Sayilar ve Islemler grenme alanindaki SOLO ¢ok yénlii yap1 diizeyine

ornek olan bir soruya yer verilmistir.

Dinyada 1,4 milyar km® civarinda su vardir Asagidaki gorselde dunyadaki su miktarinin dagilimi gosterilmistir.

%97,5
Tuzlu su N %2.5

Tath su

%30,8

Yeraiti sulan
Toprak nemi
Bataklik
Permafrost
(donmus toprak)

%68,9—#8
Buzullar ve kalici [
kar tabakalari

%0,3
Nehirier ve goller «

Buna gore nehirler ve golleri olugturan su miktari metrekip cinsi 1 agagidakilerden h isine esittir?
(1 km® =109 m?)

A)1,05-10™ B) 3,5-10" ) 4,2:10" D) 4,2-10"
Sekil 1. Cok yonlii yap1 diizeyine érnek soru

Sekil 1’de verilen soru bir iislii ifade sorusudur ve Ogrenciden nehir ve golleri
olusturan su miktarim metrekiip cinsinden bulmasi istenmektedir. Ogrenciye sonucu
bulmas: igin gerekli olan iislii ifadelerle islemler konusu ile ilgili yontemler 6nceden
ogretilmigtir. Ogrenci bu asamada kendisine ogretilen yontemleri uygulayacaktir.
Dolayisiyla bu soru ¢ok yonlii yapi diizeyine atanmistir. Sekil 2’de Sayilar ve Islemler

ogrenme alanindaki SOLO iligkisel yap1 diizeyine 6rnek olan bir soruya yer verilmistir.

-
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Duatlon kosu etab ile baglayip bisiklet etabi ile devam eden ve tekrar kogu etabi ile biten bir spordur. Ayni anda yansa
baglayan sporculann sirayla bu etaplan tamamlamas: gerekmektedir. Bu yangi, etaplan tamamlama sireleninin topla-
mi en az olan sporcu kazanmaktadir.

1. Etap (Kogu) 2. Etap (Bisiklet) 3. Etap (Kosu)
Bir ilgede dizenlenen festival la duatlon yang duzer
Agadida bu yang yI bagaran 4 sp. un, etaplann her birini tamamlama sireler venlmigtir.
Sporcu Harun Erdem Mustafa Biilent
1. Etabi Tamamlama Siresi (dakika) J8 J3 JB J
2. Etabi Tamamlama Siresi (dakika) V50 Jas Jas JB3
3. Etabi Tamamlama Siresi (dakika) J3z Jas Ja5 J28
Buna gdre bu yarig! hangi sporcu kazanmigtir?
A) Harun B) Erdem C) Mustata D) Bulent

Sekil 2. Iliskisel yap1 diizeyine drnek soru

Sekil 2’de verilen soru bir karekoklii ifade sorusudur ve 6grenciden yarismay1 hangi
sporcunun kazanacagmi bulmasi istenmektedir. Ogrencinin ilk olarak her yarigmactnin
kendi en iyi derecesini bulmas: ve daha sonra en iyi dereceler arasinda biiytikliik kiigiikliik
iligskisi kurarak karsilastirma yapmasi ve birinci olan yarismaciy1 belirlemesi gerekmektedir.
Dolayistyla bu soru iligkisel yap1 diizeyine atanmistir. Sekil 3'te Sayilar ve Islemler 6grenme
alanindaki SOLO soyutlanmis yap1 diizeyine 6rnek olan bir soruya yer verilmistir.

Bir tarla, fiskiye sistemi yerine damlama sistemi ile sulandiginda % 40 oraninda su tasarrufu saglanmaktadir

Fiskiye Sistemi lle Sulanan Bir Tarla Damlama Sistemi lie Sulanan Bir Tarla

Hasan amca alanlan donom cinsinden farkl birer dogal sayiya esit olan iki tarlasindan birini fiskiye, digerini damlama
sistemini kullanarak sulamaktadir

Hasan amca tarlalanni sulamak igin harcadidi toplam suyun yarisini fiskiye sistemi, diger yansini ise damlama sistemi
ile suladig tarlalan igin kullanmaktadir

Buna gore Hasan amcanin bu tarlalarinin alanlarn toplami doniim cinsinden agagidakilerden hangisi olabilir?

A) 10 B) 12 C)14 D) 16
Sekil 3. Soyutlanmus yap: diizeyine 6rnek soru

Sekil 3’te verilen soru bir carpanlar ve katlar sorusudur ve Ogrenciden tarlalarin
alanlarmin toplamiyla ilgili degerlendirme yapmasi istenmektedir. Ogrencinin bu soruda su
tasarrufu ytizdesini kullanarak her iki sulama sisteminde de doniim basmna harcanan su
miktarlarini cebirsel olarak ifade etmesi ve olusturdugu cebirsel ifadeleri kullanarak toplam
alanla ilgili tahmin yiiriitmesi gerekmektedir. Cebir konusu 6grencilere genel olarak soyut
geldiginden ve bu soruda Ogrenci cebirsel ifadeleri kendisi olusturacagindan verilen soru

soyutlanmis yapi diizeyine atanmuistir.
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Veri Isleme Ogrenme Alamna liskin Bulgular
Veri Isleme ogrenme alaninda yer alan sorularin SOLO Taksonomisi gergevesinde
incelenmesi ile elde edilen bulgular Tablo 6’da sunulmustur.

Tablo 6. Veri isleme 6grenme alani sorularinin SOLO diizeylerine dagilimi

SOLO Siniflandirma Diizeyi f %
Tek Yonlii Yap1 0 0
Cok Yonlii Yap1 3 12,0
fligkisel Yap1 11 44,0
Soyutlanmis Yap1 11 44,0
Toplam 25 100

Tablo 6’daki frekans ve yiizde degerleri incelendiginde veri isleme 6grenme alaninda
yer alan sorularin iliskisel yap1 ve soyutlanmis yapi diizeyinde yogunlastigi ve her iki
diizeyde yer alan soru sayisinin birbirine esit oldugu goriilmektedir. Bununla birlikte tek
yonlii yap1 diizeyinde herhangi bir sorunun bulunmamasi dikkat ¢eken bir durumdur. Sekil
4'te Veri Isleme &grenme alanindaki SOLO ¢ok yénlii yap1 diizeyine rnek olan bir soruya

yer verilmistir.

" Bir pizzaci 1 Subat tarihinde bilyiik, orta ve kiicik boy pizza menillerinden onar tane satmis ve toplam 1440 TL gelir
elde etmistir.

Asaidaki daire grafijinde pizzacinin bu menillerin satisindan elde ettifi gelirin mendlere gére dagiimi verilmistir.

Grafik: Toplam Gelirin Meniilere Dagilimi

Bu pizzacl, fiyatlanini degistirmeden bu menulerden subat ayi boyunca % 45 orta boy, % 30'u buyik boy olmak Uzere
toplam 400 tane satmistir.

Buna gore pizzacinin subat ayl boyunca kiiglik boy pizza menisi satisindan elde ettii toplam gelir kag liradir?

A) 2800 B) 3200 C) 3600 D) 4000
Sekil 4. Cok yonlii yap1 diizeyine 6rnek soru

Sekil 4’te verilen soru bir veri analizi sorusudur ve Ogrenciden pizza meniisi
satisindan elde edilen toplam geliri bulmas: istenmektedir. Konuyla ilgili bir biitiiniin
toplam degerinin derecelerine gore daire dilimlerine nasil dagitilacagima yonelik yontem
dgrenciye dnceden dgretilmistir. Ogrencinin 6gretilen ydntemi bu asamada uygulamasi ve
algoritmay1 takip etmesi gerekmektedir. Dolayisiyla bu soru ¢ok yonlii yapr diizeyine
atanmistir. Sekil 5'te Veri Isleme 6grenme alanindaki SOLO iliskisel yap1 diizeyine érnek

olan bir soruya yer verilmistir.
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‘ Bir ilkokulda; sanat, kaitar, ‘yasam, spor ve bilim alanlarinda tasanm-becen atOI)-’eIeri Kurulmu$, her f)QrenCi tercin el‘tlQ\
alandaki atdlye ¢calismalanndan birine katilmigtir.

Asagidaki daire grafiginde bu okuldaki 6grencilerin tercih ettigi tasanm-beceri alanlarina gore dagiimi, sttun grafiginde
ise sanat alanindaki atélye calismalarina katilan égrencilerin dagilimi verilmistir.

Grafik: Odrencilerin Tasanm-Beceri Grafik: Sanat Alanindaki Atdlye Galigmalarina
Alanlanina Gore Dagiimi Katilan Ogrencilerin Dagilimi

Ogrenci Sayisi
80
60
40
20
Sanat Atélyeleri
Ahgap ve Metal Gérsel Sanatlar Mazik
Bu ilkokuldaki toplam 6grenci sayisi kagtir?
A) 360 B) 480 C) 540 D) 600

Sekil 5. Tligkisel yap1 diizeyine drnek soru

Sekil 5’te verilen soru bir veri analizi sorusudur ve 6grenciden bahsedilen ilkokuldaki
toplam &grenci sayisini bulmast istenmektedir. Ogrencinin bu soruda daire grafigi ve siitiin
grafigi arasinda iliski kurmasi ve bu iki grafigi birlestirerek analiz yapmasi gerekmektedir.
Dolayisiyla bu soru iliskisel yapi diizeyine atanmistir. Sekil 6’da Veri Isleme 6grenme

alanindaki SOLO soyutlanmis yap1 diizeyine 6rnek olan bir soruya yer verilmistir.

"Mehmet amcanin her biri 10 dekar olan iki farkli bahcesi vardir. Bu bahcelerin birinde kivi, digerinde findik Greten
Mehmet amca ayni zamanda ancilik da yapmaktadir. Uriinlerin satig fiyatlanini gésteren tablo ve birer dekar bahcede
dretilen findik ve kivi miktarlanni gosteren grafik asadida verilmistir

Tablo: Uranlerin Satis Fiyatian Grafik: Birer Dekar Banhgede Uretilen Uriin Miktari
: Miktar (kg)
Uriinler (1 kg) Fiyatlar (TL)
Findik 11 lle 16 arasi
Kivi 3 ile 9 arasi
Bal 30 ile 56 arasi

Uriin

Findik Kivi

Bu drtinlerin her birinin 1 kilograminin satis fiyati lira cinsinden birer tam sayidir. Mehmet amca urdnlerinin tamamini
satarak 53 500 TL gelir elde etmistir.

Buna gére Mehmet amca en fazla kag kilogram bal satmistir?
A) 80D B) 900 C) 1000 D} 1200

Sekil 6. Soyutlanmis yap1 diizeyine 6rnek soru

Sekil 6’da verilen soru bir veri analizi sorusudur ve 6grenciden en fazla kag kilogram
bal satildigin1 bulmasi istenmektedir. Soruda findik, kivi ve balin 1 kg fiyatinin net olarak
belli olmamasindan dolay1 en fazla miktarda bal satilmis olmasi icin 6grencinin findik, kivi
ve balin 1 kg fiyatiyla ilgili yiiksek ongoriide bulunmasi, hipotez kurmasi ve bu hipotezler
tizerinden degerlendirme yaparak sonuca ulagmasi gerekmektedir. Dolayisiyla bu soru
soyutlanmis yapi diizeyine atanmuistir.

Olasilik Ogrenme Alamna Iliskin Bulgular

Olasilik 6grenme alaninda yer alan sorularin SOLO Taksonomisi gercevesinde

incelenmesi ile elde edilen bulgular Tablo 7’de sunulmustur.

TR
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Tablo 7. Olasilik 6grenme alani sorularinin SOLO diizeylerine dagilimi

SOLO Siniflandirma Diizeyi f %
Tek Yonlii Yap: 1 2,7
Cok Yonlii Yap: 14 37,8
Migkisel Yap1 16 43,2
Soyutlanmis Yap1 6 16,2
Toplam 37 100

Tablo 7’deki frekans ve yiizde degerleri incelendiginde olasilik 6grenme alaninda yer

alan sorularin iliskisel yapr diizeyinde yogunlastigi, bununla birlikte ¢ok yonlii yap:

diizeyinde yer alan soru sayisinin da iliskisel yap1 diizeyindeki soru sayisina yakin degerde

oldugu goriilmektedir. Tek yonlii yap:r diizeyinde ¢ok az sayida soruya yer verilmesi ise

dikkat ¢eken bir durumdur. Sekil 7’de Olasilik 6grenme alanindaki SOLO tek yonlii yap1

diizeyine ornek olan bir soruya yer verilmistir.

Asagida modeli verilen otoparkin A, B, C, D olarak isimlendirilen her bélimtinde 1'den 16'va kadar numaralandininus

park yerleri bulunmaktadir.

o

a8

%

o

>

Sabah bu otoparka aracini park eden Burhan, aksam aracimi almaya geldiginde sadece park yerinin numarasinin bir

asal say1 oldugunu hatirlamaktadir.

N

W

s

Buna gére Burhan'in arabasini park etmig olabilecedi kag farkh olasi yer vardir?

A)16 B)20

cy24 D)28

Sekil 7. Tek yonlii yap: diizeyine 6rnek soru

Sekil 7’de verilen soru bir basit olaylarin olma olasilig1 sorusudur ve Ogrenciden

arabanin park edilmis olabilecegi ka¢ farkli olasi yer oldugunu bulmasi istenmektedir.

Ogrencinin soruda asal say1 numarali park yerlerini teshis etmesi ve saymasi gerekmektedir.

Dolayisiyla soru tek yonlii yapr diizeyine atanmustir. Sekil 8’de Olasilik 6grenme alanindaki

SOLO ¢ok yonlii yapr diizeyine 6rnek olan bir soruya yer verilmistir.
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Istenilen olasi durumlarin sayisi

Birolayin olna olasigi= Tam olasi durumiarin sayist

Sekil 1'deki yapbozda koselerde bulunan parcalann iki kenan, kenarlarda bulunan diger parcalarin ise bir kenan diiz-
dir. Ortada kalan parcalann ise diiz olan bir kenan yoktur.

Sekil 1 Sekil 2

Eda Beren Sekil 1'deki 20 parcadan olusan yapbozun 1 parcasini kaybetmistir. Elinde kalan parcalarin bir kismini
Sekil 2'deki gibi birlegtirmistir.
Buna gore yapbozun kaybolan parcasmnin, tek kenan diiz olan bir parca olma olasiligi nedir?

1 7 9 3
A% B) 35 C) %5 D) 35

Sekil 8. Cok yonlii yap1 diizeyine 6rnek soru

Sekil 8'de verilen soru bir basit olaylarin olma olasilif1 sorusudur ve dgrenciden
kaybolan yapboz parcasmnin tek kenari diiz olan bir parca olma olasiligmni bulmas:
istenmektedir. Ogrencinin yapboz pargalarini kenarlarinin diiz olma durumuna gore
siniflandirmasi gerekmektedir. Ogrenciye basit olaylarmn olma olasiligini hesaplama ile ilgili
gerekli yontem onceden Ogretilmistir. Ogrenci bu asamada oOgretilen yontemi
uygulayacaktir. Dolayisiyla soru ¢ok yonlii yap1 diizeyine atanmustir. Sekil 9’da Olasilik

ogrenme alanindaki SOLO iligkisel yap1 diizeyine 6rnek olan bir soruya yer verilmistir.

-

istenen olast durumlarin sayrsi

Bir olaymn olma olasiligi = Tiim ofasi durumlann sayist

Su sivi halden kati hile gegerken hacmi %38 ile %10 arasinda artar. Agz) kapal cam bir sisenin icerisindeki suyun don-

musg durumdaki hacmi, sisenin hacminden fazla olursa bu suyun donmasi durumunda cam sise patlar.

Zehra, surahinin igindeki 1400 ml suyun tamamini agagida hacimleri verilen bog cam sigeler arasindan rastgele sectigi

birine koymustur.
. | -

1600 mi 1550 ml 1500 mil 1450 ml 1400 ml

Zehra bu sisenin kapagin kapatip siseyi derin dondurucuya koymustur.

i "

sonra sigenin p olasihi kagtir?

Buna gore igerisindeki su de

A+ B) 2 0 D)

ol e

Sekil 9. Iliskisel yap1 diizeyine drnek soru

Sekil 9’da verilen soru bir basit olaylarin olma olasili§1 sorusudur ve 6grenciden icine
su konulan sisenin su donduktan sonraki patlama olasiligini bulmasi istenmektedir.
Ogrencinin soruda suyun donduktan sonraki olasi hacmi ile ilgili yiizde hesab
uygulamasini yapmasi, donan suyun hacmi ile siselerin hacmini biiytikliik kiigtikliik olarak

karsilagtirmas1 ve bu dogrultuda olasilik hesab1 yapmas: gerekmektedir. Dolayisiyla soru
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iliskisel yap1 diizeyine atanmistir. Sekil 10’da Olasilik 0grenme alanindaki SOLO
soyutlanmis yapi diizeyine 6rnek olan bir soruya yer verilmistir.

Istenilen olasi durumlanin sayist

Bir olayin olma olasiligi =
i olayin olma oasiig! Tiim olasi durumiarin sayisi

Kerem bos olan kumbarasina sadece 1 liralik ve 50 kurusluk madeni paralar atarak para biriktiiyor. Bu parayla bir
oyuncak helikopter almak icin oyuncakeiya gidiyor. Kumbarasindaki para asagida fiyatlan verilen helikopterlerden pa-
hali olami almaya yetmedigi icin ucuz olan alyor.

T6TL 81TL

Kerem'in kumbarasinda biriken paralann arasindan rastgele cekilen bir madeni paranin 1 lira olma clasihig %:hr.
Buna gore Kerem'in helikopteri aldiktan sonra kac lirasi1 kalmistir?
A)1 B)2 C)3 D)4

Sekil 10. Soyutlanmis yap1 diizeyine 6rnek soru

Sekil 10’da verilen soru bir basit olaylarin olma olasiig1 sorusudur ve 6grenciden
helikopteri aldiktan sonra Kerem’'in kag liras1 kaldigmi bulmasi istenmektedir. Soruda
ogrencinin verilen olasilik degerini kullanarak 50 Kr ve 1 TL’lik para adetleri ve toplam para
miktar1 ile ilgili cebirsel ifadeler olusturmasi ve kumbaradaki toplam para miktar ile ilgili
degerlendirme yapmas: gerekmektedir. Dolayisiyla soru soyutlanmis yapi diizeyine
atanmugtir.

Cebir Ogrenme Alamina Iliskin Bulgular

Cebir Ogrenme alaninda yer alan sorularin SOLO Taksonomisi c¢ergevesinde
incelenmesi ile elde edilen bulgular Tablo 8'de sunulmustur.

Tablo 8. Cebir 6grenme alani sorularinin SOLO diizeylerine dagilimi

SOLO Siniflandirma Diizeyi f %
Tek Yonlii Yap1 0 0
Cok Yonlii Yap1 5 53
Hi@kisel Yap1 37 39,4
Soyutlanmis Yap1 52 55,3
Toplam 94 100

Tablo 8'deki frekans ve yilizde degerleri incelendiginde cebir 6grenme alaninda yer
alan sorularin soyutlanmis yap: diizeyinde yogunlastig1 goriilmektedir. Bununla birlikte
iliskisel yap1 diizeyindeki soru sayisinin cebir 6grenme alaninda yer alan tiim sorularin

yaklasik %40mi1 olusturdugu sonucuna ulagilmistir. Tek yonlii yap1 diizeyinde herhangi bir
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sorunun bulunmamasi ise dikkat ¢eken bir durumdur. Sekil 11’de Cebir 6grenme alanindaki

SOLO ¢ok yonlii yapr diizeyine 6rnek olan bir soruya yer verilmistir.

Asagida kisa kenari (4x + 16) m, uzun kenari (6x + 18) m olan dikddrtgen seklindeki bir konser alaninin krokisi veril-
mistir. Alanlar esit 6 siradan olugan bu konser alaninda sira numarasi tek olan bolgeler 4 es paraya, sira numaras
¢ift olan bolgeler 2 es parcaya aynimistir.

6. sira R Blok S Blok

5.sira | Mblok | Nblok | OBlok | P Blok

4. sira K Blok L Blok

3.sira | GBlok | HBlok | IBlok | JBlok

2. sira E Blok F Blok

1.sira | ABlok | BBlok | CBlok | D Blok

Konser alaninda yer alan K ve P bodlgelerinin alanlari arasindaki fark metrekare cinsinden asagidaki cebirsel
ifadelerden hangisine egittir?

A)x2+6x+9 B)x% + 7x + 12 C)x? +8x+ 16 D) x? + 9x + 20

Sekil 11. Cok yonlii yap: diizeyine 6rnek soru

Sekil 11’de verilen soru bir cebirsel ifadeler ve 6zdeglikler sorusudur ve dgrenciden K
ve P bolgeleri arasindaki alan farkimi bulmasi istenmektedir. Ogrenciye cebirsel ifadeleri
carpma ve gikarma ile ilgili yontemler énceden gretilmistir. Ogrencinin soruda istenilen
bolgelerin alanini kendisine Ogretilen yontem dogrultusunda hesaplamasi ve algoritmay:
takip ederek bolgeler arasindaki alan farkin1 bulmasi gerekmektedir. Dolayisiyla soru ¢ok
yonlii yapr diizeyine atanmustir. Sekil 12’de Cebir 6grenme alanindaki SOLO iligkisel yap1

diizeyine 6rnek olan bir soruya yer verilmistir.

‘7A§a§tdaki sekilde bir derginin ic sayfa tasariminda kullanilan dikdortgen seklindeki A, B ve C reklam alanlarinin ebatlar
gosterilmektedir. Dergideki reklam tcretleri, reklam alanlari ile orantil olarak belirlenmigtir.

(x) cm
(x+5)cm
6
=
A T g (x+5)cm
3 B 3 §
< =
c 5
g
A bolgesinin reklam ucreti B bolgesinin reklam ucretinden 25 TL fazla g gore C bolgesinin reklam uc-
reti kag TL'dir?
A) 100 B) 1256 C) 150 D) 175

Sekil 12. Tligkisel yap1 diizeyine 6rnek soru

Sekil 12’de verilen soru bir cebirsel ifadeler ve 6zdeslikler sorusudur ve 6grenciden C
bolgesinin reklam iicretinin ka¢ TL oldugunu bulmasi istenmektedir. Ogrencinin soruda
verilen bolgelerin alanlarmi hesaplayarak karsilastirma yapmasi ve bu bolgelerin alanlari ile
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fiyatlar1 arasinda iliskilendirmede bulunmasi gerekmektedir. Dolayisiyla soru iligkisel yap1
diizeyine atanmistir. Sekil 13'te Cebir 6grenme alanindaki SOLO soyutlanmis yap1 diizeyine

ornek olan bir soruya yer verilmistir.

‘Asagidaki gdrselde 100 Kisilik bir sinema salonundaki bilet fiyatiar verilmigtir

— == R
— Tam Bilst indirimli Bilet
—_ 12TL 10TL -

o ».

i

Bu sinema salonundaki bir film gosterimi sirasinda 18 koltugun bos oldugu ve indirimli bilet alan izleyici sayisinin tam
bilet alan izleyici sayisinin 3 katindan 2 fazla oldugu gorulmustur.

Buna gore bu film gosterimi igin izleyicilerin &dedidi toplam ucret kag TL dir?
A) 940 B) 900 C) 860 D) 820

Sekil 13. Soyutlanmis yap: diizeyine 6rnek soru

Sekil 13’te verilen soru bir dogrusal denklemler sorusudur ve 6grenciden izleyicilerin
odedigi toplam ticreti bulmas: istenmektedir. Soruda 6grencinin tam bilet ve 6grenci bileti
alan kisi sayis1 ve bilet fiyatlariyla ilgili bilgileri kullanarak denklem olusturmasi ve bu
denklemi ¢ozmesi gerekmektedir. Dolayisiyla soru soyutlanmis yap: diizeyine atanmustir.

Geometri ve Olgme Ogrenme Alanina Iliskin Bulgular

Geometri ve Olgme ogrenme alaninda yer alan sorularin SOLO Taksonomisi
cercevesinde incelenmesi ile elde edilen bulgular Tablo 9'da sunulmustur.

Tablo 9. Geometri ve dlgme 6grenme alani sorularinin SOLO diizeylerine dagilimi

SOLO Siniflandirma Diizeyi f %
Tek Yonlii Yap1 0 0
Cok Yonlii Yap: 2 7,4
Migkisel Yap1 13 48,1
Soyutlanmis Yap1 12 44,4
Toplam 27 100

Tablo 9'daki frekans ve yiizde degerleri incelendiginde geometri ve 6lgme 6grenme
alaninda yer alan sorularin iligkisel yap1 ve soyutlanmis yapi diizeyinde yogunlastigi, her iki
diizeyde yer alan soru sayisiin da birbirine yakin degerde oldugu goriilmektedir. Bununla
birlikte ¢cok yonlii yapi diizeyinde ¢ok az sayida soru yer almasi ve tek yonlii yap: diizeyinde
ise hi¢ soru yer almamasi dikkat geken bir durumdur. Sekil 14'te Geometri ve Ol¢me

ogrenme alanindaki SOLO ¢ok yonlii yap: diizeyine ornek olan bir soruya yer verilmistir.
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a, b, ¢, d birer dogal says olmak iizere ay/b-cyd=a-c/b-d ve ay/b= JaZb dir

a2, a

Bir kenari a olan karenin kgegen uzunlugu a2 dir.

a

Doruk, sekildeki gibi yan yana ii¢ tane kare ciziyor. Bu karelerden birincinin késegen uzunlugu ikincinin kenar uzunlu-

guna, ikincinin kdsegen uzuniugu da tgincindn kenar uzunluguna esittir.

1. kare 2. kare 3. kare
ikinci karenin alani 128 cm? olduguna gére birinci ve lgiincii karelerin gevreleri toplami kag santimetredir?
B)48 c)80 D) 96

A)32
Sekil 14. Cok yonlii yap1 diizeyine 6rnek soru

Sekil 14’te verilen soru bir {iggenler sorusudur ve 6grenciden birinci ve {igiincii
karelerin cevrelerinin toplamini bulmasi istenmektedir. Karenin kenar uzunluklarin
kullanarak kosegen uzunlugunu nasil bulacagina iliskin Pisagor teoremi ilgili yontem
kendisine onceden Ogretilmistir ve ayrica sorunun igerisinde de buna yonelik bilgi yer
almaktadir. Ogrencinin &gretilen ydntemi uygulayarak karelerin kenar uzunluklarini
bulmasi ve algoritmay1 takip ederek cevre uzunluklarmi hesaplamas: gerekmektedir.
Dolayisiyla soru ¢ok yonlii yapi diizeyine atanmustir. Sekil 15’ te Geometri ve Olgme dgrenme

alanindaki SOLO iliskisel yap1 diizeyine 6rnek olan bir soruya yer verilmistir.

rGﬁmna@‘en ayni fakat digulert farkh olan gekillere benzer gekilier denir.
Benzer gokgenlerin kargiikii kenarlarinin uzuniukiar orantilidir. Bu orana “benzeriik orani® denir.
Asadida Giglleri verilen akilli telefon dikey konumda iken cekilen bir fotodrafin, telefon yatay konuma getirildiginde

olusan gortntusi verilmistir.
(U]
:
1
'
i
1
'
1
1
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1
1
i
i

2o W]

114 mm
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1
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1
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Gorselde, telefon dikey konumda iken fotografin tim ekrani kapladigi, telefon yatay konuma getirildiginde ise fotografin
garuntsinan ayni fakat élcdlerinin degistigi ve her iki yaninda 32 mm lik bosluk kaldidi gériimektedir.
Buna gére ekran gérintiilerindeki Gggen yaya gegidi levhalan arasindaki benzerlik orani asagidakilerden han-

gisidir?
1 3 2
B) = C) 5 D) T

Sekil 15. {ligkisel yap1 diizeyine &rnek soru

2
A F
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Sekil 15'te verilen soru bir eslik ve benzerlik sorusudur ve dgrenciden tiggen yaya
gecidi levhalar1 arasindaki benzerlik oranimi bulmasi istenmektedir. Soruda 6grencinin
verilen ¢okgenlerin kenar uzunluklari arasinda iligskilendirme yaparak bu ¢okgenler
arasindaki ve dolayisiyla tiiggen levhalar arasindaki benzerlik oranini belirlemesi
gerekmektedir. Dolayisiyla soru iligkisel yap1 diizeyine atanmustir. Sekil 16’da Geometri ve

Olgme 6grenme alanindaki SOLO soyutlanmis yapi diizeyine &rnek olan bir soruya yer

@

Alan: 2arh

Hacim: ar’h @
Bir pastane vitrine koymak icin pasta maketi yapacaktir. Bu maket igin dik dairesel silindir bicimindeki g tahta tist Gste
konulup yapistinlarak asadidaki gibi bir yapi olusturulmustur.

verilmigtir.

—s—

Bu yapida Gizerine tahta yapigtinlan her bir tahtanin taban yangapinin uzunlugu bir Gstiindeki tahtanin taban yarica-
pnin uzunlugunun iki katidir. Tahtalann yikseklikleri ise ortadaki tahtanin taban yancapimin uzunluguna esittir. Bu
yapinin tabani dahil tam yazleri boyandiginda 72 000 cm? lik alan boyanmis oluyor.

Buna gore bu yapidaki en kiigiik tahtanin hacmi kag santimetrekiiptiir? (r yerine 3 aliniz.)

A) 18 000 B) 36 000 C)48 000 D) 72000

Sekil 16. Soyutlanmis yap1 diizeyine 6rnek soru

Sekil 16’da verilen soru bir geometrik cisimler sorusudur ve Ogrenciden verilen
yapidaki en kiigiik tahtanin hacmini bulmasi istenmektedir. Ogrencinin verilen silindirlerin
yarigaplarmi kullanarak bu silindirlerin yiizey alanlarini ifade eden cebirsel ifadeler
olusturmasi ve yapinin toplam yiizey alanin1 hesaplamak igin yiiksek ongoriide bulunmasi
gerekmektedir. Dolayisiyla soru soyutlanmis yap: diizeyine atanmustir.

Tartigsma ve Sonug

8. sinif LGS Matematik Calisma Kitabinda sayilar ve islemler 6grenme alaninda yer
alan sorularin iliskisel yapi diizeyinde yogunlastigi, bu diizeydeki sorularin sayilar ve
islemler o6grenme alaninda yer alan tiim sorularin yarisindan fazlasimi olusturdugu
goriilmektedir. Soyutlanmis yapi diizeyinde ve c¢ok yonlii yapr diizeyinde yer alan soru
sayilari ise birbirine yakin degerdedir ve bununla birlikte tek yonlii yap1 diizeyinde herhangi
bir soru yer almamaktadir. Veri isleme 6grenme alaninda yer alan sorularin ise iliskisel yap1
diizeyinde ve soyutlanmis yap1 diizeyinde yogunlastigi, her iki diizeyde yer alan sorularin
birbirine esit sayida oldugu belirlenmistir. Cok yonlii yap1 diizeyinde ¢ok az sayida soru yer

r -\\_‘
i
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almaktadir ve bununla birlikte tek yonlii yap1 diizeyinde herhangi bir soru
bulunmamaktadir. Olasiik 6grenme alaninda yer alan sorular incelendiginde sorularmn
iliskisel yap1 diizeyinde yogunlasti§i, bunun yani sira ¢ok yonlii yap: diizeyinde yer alan
soru sayismin iliskisel yapr diizeyinde yer alan soru sayisina yakin degerde oldugu
goriilmektedir. Tek yonlii yap1 diizeyinde ise ¢ok az sayida soru bulunmamaktadir. Cebir
ogrenme alaninda yer alan sorularin ise ¢ogunlugunun soyutlanmis yap:r diizeyinde yer
aldig1 ve bu diizeydeki sorularin cebir 6grenme alaninda yer alan tiim sorularin yarisindan
fazlasini olusturdugu goriilmektedir. iliskisel yap1 diizeyinde yer alan sorular cebir 6grenme
alanindaki tiim sorularn yaklagik beste ikisi kadardir. Bununla birlikte ¢ok yonlii yapi
diizeyinde ¢ok az sayida soru bulunmakta ve tek yonlii yap: diizeyinde ise herhangi bir soru
yer almamaktadir. Geometri ve Ol¢me alaninda yer alan sorularin iligkisel yap1 diizeyi ve
soyutlanmis yap1 diizeyinde yogunlasti§1 ve her iki diizeyde yer alan soru sayisinin da
birbirine yakin degerde oldugu goriilmektedir. Bunun yani sira ¢ok yonlii yap: diizeyinde
¢ok az sayida soru bulunmaktadir. Tek yonlii yapr diizeyinde ise herhangi bir soru yer
almamaktadir.

8. simif LGS Matematik Calisma kitabinda yer alan 6rnek sorular incelendiginde
sorularin tiim 6grenme alanlarinda soyutlanmis yap1 diizeyinde yogunlastigy goriilmektedir.
Bu durum liseye gegiste nitelikli 6grenci se¢imini kolaylastirmakla birlikte 6grencilerin bir
uist 6grenim basamagina daha iyi hazirlanmalarinmi saglamaktadir. Bununla birlikte bu sonug
Acet A. vd./nin (2021) calismalarinda elde ettigi, 2019 ve 2020 yillarinda gergeklestirilen
Liselere Giris Smavlarinda yer alan fen bilimleri sorularinin igerisinde soyutlanmis yap1
diizeyinde herhangi bir soru bulunmadig1 sonucuyla farklilik gostermektedir. Bu sonug
ayrica Erbag’m (2021), ortaokul matematik dersi Ogretim programi kazanimlarinin ve
matematik ders kitabi1 degerlendirme sorularmm SOLO taksonomisi ¢ergevesinde
incelenmesi isimli ¢alismasinda yer verdigi 5, 6, 7 ve 8. sinif matematik ders kitaplarinda yer
alan degerlendirme sorularinin en fazla ¢ok yonlii yapiya ait soru oldugu goriisiiyle de
farklilik gostermektedir. Bunun yani sira bu sonug Dilek¢i'nin (2022), ortaokul matematik
dersi kazanimlarinin ve iinite degerlendirme sorularmin solo taksonomisi ile incelenmesi
isimli calismasinda belirttigi 7. ve 8. sinifta tek yonlii yap1 diizeyindeki kazanimlar diger
siniflara oranla daha azken iliskisel yapi diizeyi ve soyutlanmis yapi diizeyindeki

kazanimlarin fazla oldugu sonucuyla benzerlik gostermektedir. 8. simf LGS Matematik

=,
=Y
g 1
A 4
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Calisma kitabinda yer alan 6rnek sorular arasinda tek yonlii yap: diizeyinde yer alan soru
sayisinin ¢ok az oldugu goriilmektedir. Bu sonug Dilekgi'nin (2022) ¢alismasinda yer verdigi
8. smufta iligkisel ve soyutlanmis yap1 diizeyindeki kazanim sayisinin fazla olmasi ve tek
yonlii yapr diizeyindeki kazanim sayisinin azalmis olmasi beklenen bir durumdur goriistiyle
paralellik gostermektedir. Bununla birlikte bu sonug Gezer ve IThan’in (2015) galismasinda
yer verdigi 4. ve 5. sinif Sosyal Bilgiler Ogretim Progranmi'nda tek yonlii yap1 ve ¢ok yonlii
yap1 diizeyinde yer alan kazanimlarin neredeyse programin yarisini olusturdugu goriistiyle
farklilik gostermektedir. 8. sinif LGS Matematik Calisma kitabinda yer alan 6rnek sorularmn
soyutlanmis yapr diizeyinin ardindan en fazla sayida iligskisel yap1 diizeyinde yer aldig1
belirlenmistir. Bu sonug Ogdem’in (2022) , calismasinda belirttigi hem 2020 hem de 2021
yilinda yapilan TYT smavlarinda yer alan sorularin ¢ogunlugunun iliskisel yap1 diizeyinde
oldugu goriisiiyle benzerlik gostermektedir.

Bu calismada ulasilan bulgular ve elde edilen sonuglar dikkate alinarak asagidaki
Onerilere yer verilebilir;

-Matematik Ornek sorular1 arasinda tek yonlii yapr diizeyinde soru sayisi yok
denecek kadar azdir. MEB tarafindan yayinlanan Ornek sorularda tek yonlii yapi
diizeyindeki sorulara daha fazla yer verilebilir.

-Matematik 0rnek sorular1 arasinda ¢ok yonlii yap: diizeyindeki sorulara belli oranda
yer verildigi goriilmekle birlikte bu oranin yeterli olmadig1 degerlendirilmistir. Ogrencilerin
derslerde kendilerine ogretilen bilgi, yontem ve teknikleri daha fazla uygulama firsati
bulmalari igin 6rnek sorular arasinda ¢ok yonlii yap1 diizeyindeki sorulara daha fazla sayida
yer verilebilir.

-MEB tarafindan 8. sinif dgrencilerine yine yardimci kaynak olarak dagitilan 8. smif
Matematik Calisma kitab1 da incelenip ¢alismanin kapsami genisletilebilir,

-MEB tarafindan 5. , 6. ve 7. siuf seviyelerindeki 6grencilere dagitilan ‘Beceri Temelli
Testler’, ‘Calisma Sorular1” ve ‘Kazanim Kavrama Testleri” kitaplarinda yer alan matematik
sorular1 da SOLO diizeylerine gore analiz edilip tiim smif seviyelerindeki yardimci
kaynaklar incelenebilir,

-Matematik  6rnek sorularinin  soyutlanmis yap1 diizeyinde yogunlastig:
goriildiigiinden buna paralel olarak 8. smif matematik ders kitaplarinda da bu diizeydeki

sorulara daha fazla yer verilebilir.
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-Matematik O6rnek sorularmin soyutlanmis yap1 diizeyinde yogunlastig
belirlendiginden bu sorularda 6grencilerden beklenen elestirel ve yaratic1 diisiinme, problem
¢ozme gibi tist biligsel diisiinme becerilerin 6nceki kademelerden itibaren gelistirilmesi adina
5., 6. ve 7. smif seviyelerindeki yardimc kitaplarda da soyutlanmis yap1 diizeyindeki
sorulara daha fazla agirlik verilebilir.

Bilgilendirme

Bu ¢alismada insan veya hayvan deneklerinden veri toplanmamigtir. Bu nedenle ¢alisma, etik
kurul onay: gerektiren calismalar kapsaminda yer almadigindan etik kurul onayr alinmamgtir.

Yazar Katk: Beyani

Kiirgat YENILMEZ: Kavramsallagtirma, metodoloji, verilerin toplanmasi, islenmesi, analizi,
yorumlanmasi, denetim, inceleme-yazma ve diizenleme, ceviriyi diizenleme.

Ahmet KAGNICI: Kavramsallastirma, wverilerin toplanmasi, analizi,  yorumlanmasz,
inceleme-yazma ve diizenleme, ceviriyi diizenleme.
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Bu arastirmanin amaci COVID-19 pandemisinde fen bilimleri
Ogretmenlerinin sahip olduklar1 teknolojik pedagojik alan bilgisi
(TPAB) 6z yeterligi ile uzaktan egitime yonelik tutumlar1 arasimndaki
iliskinin incelenmesidir. Arastirma acgiklayici sirali karma arastirma
modeli ile yiiriitiilmiistiir. Arastirma nicel boyutunda kolay ulasilabilir
Ornekleme yoluyla 106 fen bilimleri &gretmenine ulasilmistir.
Aragtirmanin nicel boyutundan elde edilen veriler Mann-Whitney U
testi ve Kruskal Wallis H Testi ile analiz edilmistir. Nitel asamada
katilimcilar nicel asamada yer alan katiimcilar igerisinden secilerek
standartlastirilmis ac¢ik uglu sorularin  yoneltildigi bir goriisme
gerceklestirilmis, goriismelerin ses kaydi almarak igerik analizi
yapilmigtir. Calismanin sonucuna gore fen bilimleri dgretmenlerinin
TPAB 06z yeterligi ile uzaktan egitim tutumu kurum tiirii, kidem ve
cinsiyet agisindan incelendiginde anlaml bir iliski bulunmamuistir. Bu
baglamda goriismeden elde edilen nitel bulgular nicel bulgular
desteklemektedir.
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Introduction
Education, which had to continue from home because of the closure of schools due to

the COVID-19 pandemic, brought about the necessity for teachers, especially, to have some
technological knowledge. While teachers who learned how to use technology through in-
service training in face-to-face education felt competent, they encountered problems such as
the use of technology in distance education that started with the COVID-19 pandemic, the
change of materials they used in lessons, and not being sure whether they were providing
effective education to students (Bayburtlu, 2020). The purpose of this research study is to
investigate the relationship between the self-efficacy of the technological pedagogical content
knowledge (TPACK) of science teachers and the attitude of distance education during the
COVID-19 pandemic. The research questions are as follows:

1. What are the TPACK self-efficacy levels of the science teachers participating in the
research?

e Do teachers' TPACK self-efficacy differ depending on the type of institution they
work in (public school/ private school)?

® Do teachers' TPACK self-efficacy differ according to their years of seniority?

® Do teachers' TPACK self-efficacy differ according to gender?

2. What are the attitudes of the science teachers who participated in the research
towards distance education?

e Do teachers' attitudes towards distance education differ depending on the type of
institution they work in (public school / private school)?

e Do teachers' attitudes towards distance education differ according to their years of
seniority?

® Do teachers' attitudes towards distance education differ according to gender?

3. Is there a statistically significant relationship between TPACK self-efficacy and
distance education attitude?

4. What are the teachers' opinions regarding the results obtained from the
quantitative dimension of the research?
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Methods

The study was carried out via explanatory mixed methods design in the spring
semester of the 2020-2021 academic year with the science teachers working in private and
public schools in Sariyer, Istanbul. In the quantitative stage of the study, 106 science teachers
were reached through simple random sampling. The 'TPACK Self-efficacy Belief Scale'
developed by Canbazoglu-Bilici (2012) and the 'Distance Education Attitude Scale'
developed by Agir (2007) were utilized. The data obtained from both scales were analyzed
by using SPSS 25.0 statistical package program. Mann-Whitney U test and Kruskal Wallis H
Test were used as analysis techniques. In the qualitative stage of the study the content
analysis was done by via interpreting the interviews through recordings.

Results

For the first research question, according to the results of the first sub-question Do
teachers' TPACK self-efficacy differ depending on the type of institution they work in (public
school/ private school)?', teachers working in private schools have a more positive attitude
towards the advantages of distance education. However, although the distance education
limitation average is higher for teachers working in private schools, it does not show a
statistically significant difference. In the results regarding the second sub-question 'Do
teachers' attitudes towards distance education differ according to their years of seniority?', it
is seen that there is no significant difference between science teachers' perception towards
distance education and their professional seniority. In the third sub-question 'Do teachers'
attitudes towards distance education differ according to gender?, it is seen that there is no
significant difference between science teachers' attitudes towards distance education and
gender. For the second research question, according to the results of the question 'Do
teachers' technological pedagogical content knowledge self-efficacy differ depending on the
type of institution they work in (public school/ private school)?', teachers working in private
schools have higher technological knowledge, technological content knowledge,
technological pedagogical knowledge and TPACK self-efficacy perceptions. According to the
results of the data of the second sub-question 'Do teachers' technological pedagogical content
knowledge self-efficacy differ according to their years of seniority?', it is understood that the
rank averages of pedagogical knowledge, field knowledge, pedagogical content knowledge,
context knowledge and TPACK total scores show a significant difference according to
seniority. According to the results of the third sub-question 'Do teachers' technological
pedagogical content knowledge self-efficacy differ according to gender?', the field

knowledge and pedagogical content knowledge rank averages of male teachers are
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significantly higher than the rank averages of female teachers. Male teachers' self-efficacy
perceptions regarding field knowledge and pedagogical content knowledge are higher.

The results related to the third research question revealed that there is no significant
relationship between the TPACK self-efficacy of teachers working in private schools and
their attitudes towards the advantages of distance education. Regarding the fourth research
question, the qualitative findings confirmed the quantitative results of the study. The content
analysis revealed nine main themes showing diverse categories about teachers’ views on
distance education, TPACK self-efficacy, and the relationship between distance education
and TPACK self-efficacy.

Discussion and Conclusion

Regarding the first research question, the opportunities that private schools provide
to their teachers, especially in distance education during the COVID-19 pandemic may have
caused significant differences. On the other hand, teachers' planning of lessons in which
technology is integrated in their lives before the COVID-19 pandemic allows teachers to
improve their TBAPs (Kulaksiz, 2020). Regarding the second research question, results show
that the attitudes of teachers working in private and public schools towards the advantages
and limitations of distance education are at a moderate level. It can be said that teachers' lack
of sufficient knowledge about distance education during the COVID-19 pandemic, students'
lack of active participation in classes, and their ability to use technology are effective in
forming this attitude. While students' failure to attend classes and lack of motivation,
inequality of opportunities, and lack of teacher experience limit distance education; The most
frequently stated advantages are that teachers' technological knowledge increases with use,
the ability to work comfortably and flexibly from home, and the absence of health risks (Han
et al, 2021). Regarding the third research question, there is no significant relationship
between science teachers' TPACK self-efficacy and their attitude towards distance education.
Considering that teachers started the COVID-19 pandemic process unprepared, it can be said
that the leading problems they face in distance education are independent of their TPACK.
Technical inadequacy in distance education, not knowing how to prepare a plan suitable for
distance education, mixing of home and work hours, and the impact of family relationships
have negatively affected the stress level of teachers and adaptation to distance education
(Karadeniz & Zabci, 2020). For the fourth research question, it can be said that the
quantitative results regarding the TPACK self-efficacy and distance education attitudes of

science teachers who were caught unprepared and unexpectedly by the COVID-19 pandemic
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Giris

Degisen ve gelisen teknolojinin egitim siirecine dahil olmas1 COVID-19 pandemisi ile
beklenilenden hizli bir sekilde gerceklesmistir. Pandemi ile baslayan karantina giinleri tim
diinyada oldugu gibi Tiirkiye’de de ekonomik, siyasi, toplumsal ve egitim alaninda etkisini
gostermis, salginla miicadele etmenin bircok etkisi ortaya ¢ikmustir (Yildirim, 2020). Bu
miicadelede egitim kurumlarinin beklenmedik bir sekilde kapatilmas: egitimin evden ve
dijital platformlardan devam etmesini mecbur kilmis ve maalesef {iilkeler bu duruma
hazirliksiz yakalanmistir. Sadece Tiirkiye’de degil diinya genelinde 100’den fazla iilkede
plansiz bir sekilde okullar kapatilmis, bir milyardan fazla 6grenci egitim sistemi diginda
kalmistir (Onyema ve dig., 2020). Uzaktan egitime baslayan iilkelerde ders 6gretmenlerinin
karsisina pandeminin getirdigi kisitlamalar, yasadiklar1 bolgedeki internet sikintilari, kisisel
bilgisayara sahip olup olmama, bilgisayar Oz-yeterlikleri, pandemi kaygisi ve uzaktan
egitime bakis agilar1 seklinde giigliikler ortaya cikmustir (Bakioglu & Cevik, 2020; Warren &
Jean, 2020).

COVID-19 pandemi siirecinin devam etmesiyle egitim uzunca bir siire uzaktan
egitim yoluyla devam etmistir, ancak boyle bir kriz doneminde yiiz yilize egitimin bir
siireligine teknolojik bir ortam ile aktarilmasi bu sistemin acil uzaktan veya acil durum
uzaktan egitimi olarak da adlandirilmasimi gerekli kilmistir. Acil uzaktan egitim normal
sartlarda uygulanan uzaktan egitime gore bir¢ok agidan farkhidir (Akkoyunlu & Bardakg,
2020). Uzaktan egitimin verimli olmasi i¢in ¢ok iyi plan yapmak ve yapilandirmak, 6grenciyi
aktif tutmak, karsiikli ve birlikte 6grenmeyi saglayarak Ogrenci merkezli 6grenmeyi
gelistirmek gereklidir (Tiirkoglu, 2003). Bu baglamda COVID-19 pandemisi déneminde acil
uzaktan egitime uyum siireci de onem kazanmistir. Okullarda uzaktan egitime devam
edilmesi de Ogretmenlerin kendi alanlarinda kullanabilecekleri teknolojik araglar:
ogrenmelerini zorunlu hale getirmistir. Bir¢ok okulda teknoloji kullanimi hizla artarken
COVID-19 pandemisi ile baglayan uzaktan egitim siirecinde teknolojik platformlari, araglar:
kullanmak 6nem kazanmustir. Bu siirece hazirliksiz yakalanan bir¢ok Ogretmen gibi fen
bilimleri 6gretmenlerinin de hem alan bilgisini hem pedagojik bilgisini hem de teknoloji
kullanim becerisini harmanlayarak uzaktan egitim cercevesinde Ogretim yapmasi

beklenmistir. Fen bilimleri 6gretmenleri siire¢ boyunca uygulamali anlatacaklar: dersleri de

Year 2024 Volume 12 Issue 23 88-124 n

=,
=Y
g 1
A 4

Journal of Computer and Education Research


http://orcid.org/0000-0001-8454-0669
http://orcid.org/0000-0002-1338-4467

Cimbar &Yurtseven

diiz anlatim ve soru-cevap ile 6grencilere aktarmis bunlar1 da dijital platformlardan biri olan
EBA sistemi ile desteklemeye ¢alismislardir (Bakioglu & Cevik, 2020).

21. ylizyilda 6gretim teknolojisinin her gegen giin yenilenmesi ve yiikselise ge¢mesi,
fen 6gretmenlerinin hizla degisen bu teknolojiyle alan ve pedagoji bilgisini biitiinlestirmesini
ve fen Ogretiminde kaliteyi artirmay1 oncelik haline getirmesini zorunlu kilmistir (Kiray ve
dig., 2018). Pedagojik alan bilgisiyle teknolojiyi birlestirerek 6gretmenin daha nitelikli bir
Ogrenme ortam1 yaratmasini hedefleyen ve teknolojinin egitimle biitiinlesmesi igin
kullanilabilecek bir pedagojik model olarak tanimlanan Teknolojik Pedagojik Alan Bilgisine
(TPAB) sahip olmanin da énemi artmistir (Bagdiken & Akgiindiiz, 2018). Bununla birlikte bu
donemde 6grencilerin i¢inde bulundugu ortam, yasadig: sosyal ve duygusal olumsuzluklar
da goz oniinde bulunduruldugunda 6gretmenlerin TPAB’ye sahip olmas: 6nem kazanmistir.
Bu baglamda, 6gretmenlerin TPAB yeterliginin COVID-19 pandemisinde yasanan uzaktan
egitim algisinda etkili oldugu soylenebilir.

Tiirkiye’de, COVID-19 pandemisi doneminde uzaktan egitim incelendiginde 6zellikle
ilkogretim diizeyinde yapilan calismalarda bu siirecin 6grenciler ve 6gretmenler tarafindan
nasil algilandigi, 6gretmen, ogrenci ve yonetici goriigleri, EBA sisteminin verimliligi, bu
siirecin psikolojik ve sosyal agidan etkileri ve uzaktan egitimin etkililigi {izerine ¢caligmalar
yapildig1 goriilmektedir (Bozkurt, 2020; Kaynar ve dig., 2020; Kara, 2020; Kocak & Dogan,
2020; Basaran ve dig., 2020; Zorlu, 2020). Bu c¢alismalarin sonuglarma bakildiginda
ogretmenlerin teknolojik yetersizlikler yasadigi, icinde bulunulan kosullardan dolay:
yeterince verimli egitim veremedikleri, hem kendilerinin hem de 6grencilerinin psikolojik
olarak i¢inde bulunduklar1 ortamdan olumsuz etkilendigi i¢in 6gretmenlerin yeteri kadar
ogrencilerine ulasamadig1 goriilmektedir. Bir 6gretmenin TPAB kavraminin alt bilesenlerine
sahip olmasinin 6nemi ve COVID-19 pandemisinde karsilasilan zorluklar diistiniiliidgtinde
TPAB 6z yeterligi COVID-19 pandemisi siirecinde teknolojik araglar etkili ve alan igerigine
uygun kullanabilme, teknolojinin 0gretmen ve Ogrenci arasinda bir koprii konumunda
olmasi ve tiim akademik bilginin 6grenciye bu yolla aktarilmas: 6gretmenin uzaktan egitim

siirecini ne kadar etkili gecirecegini etkileyebilir.

=,
=Y
g 1
A 4

Year 2024 Volume 12 Issue 23 88-124 n

Journal of Computer and Education Research


http://orcid.org/0000-0001-8454-0669
http://orcid.org/0000-0002-1338-4467

Cimbar &Yurtseven

Teknolojik Pedagojik Alan Bilgisi

Smif icinde etkili bir 6gretim; iyi organize edilmis zengin igerikte teknoloji bilgisi,
ogrenciye yonelik diisiinme, Ogrenme bilgisi ve alan bilgisine sahip olundugunda
gerceklesmektedir (Koehler ve dig., 2013). Teknolojik pedagojik alan bilgisi kavrami (TPAB)
Shulman’in (1986) pedagojik alan bilgisi (PAB) kavraminin igine teknolojinin de etkili bir
sekilde dahil edilmesiyle ortaya ¢ikmistir. PAB, en basit tanimiyla konu ile fikirlerin faydal
sekilde sunulmasini, giiglii analojilerin kullanilmasimni, o6rnek agiklama ve gosterim
kullanilmasi yani bir konuyu bagkasi i¢in daha anlasilir hale getirmek i¢in bir nevi formdille
gostermedir  (Shulman, 1986). TPAB  yetkinli§ihem  Ogretmenin hem  de
ogrencinin teknolojiyi okul icinde ve okul disindakullanabilme alt yapisina sahip olmasi
gerekliligini beraberinde getirmigtir (Oztiirk, 2013). TPAB &gretmenlere teknolojinin
egitimde nasil kullanilmasi gerektigine dair bir rehber olarak da tanimlanmistir (Koehler &
Mishra, 2006). Sekil 1'de goriilen TPAB gergevesi 6gretim etkinliklerinde teknoloji araglarinin
nasil kullanilacagi, bu araglarin nasil segilmesi ve planlanmasi gerektigi ve uygulamada

dikkat edilmesi gerekenleri igeren bir modeldir

Teknolojik Pedagojik Alan
Bilgisi

Sekil 1. Teknolojik pedagojik alan bilgisi gercevesi ve bilesenleri (Mishra, 2019)

TBAP bilesenlerinin igerigine bakildiginda pedagojik bilgi alaninda bir 6gretmenin
O0gretme ve Ogrenme yontemleri ile ilgili genis bilgiye sahip olmasi, alan bilgisinde

ogretmenin konu hakimiyeti ve alana ait detayl bilgi, ilke, kural ve teorileri bilmesini,
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teknolojik bilgi alaninda 6gretmenin smnifta kullanacag1 standart veya gelismis teknoloji
araglarmin kullanimina ait bilgiye sahip olmasi, pedagojik alan bilgisinde 6gretmenin sinif
icinde zengin bir 6grenme ortami yaratarak konuyu yas diizeyine uygun bir sekilde
anlatmasi énemlidir. Teknolojik alan bilgisinde 6gretmenin anlatacagi konu alaninda hangi
teknolojiyi konuya dahil edecegine karar verme yetkinligine sahip olmasi, teknolojik
pedagojik bilgisinde egitimde kullanilan teknolojik araglarin neler oldugunu ve bu araglarin
pedagojik agidan hangi yararlara ve kisitlamalara sahip olmay1 bilme becerisine sahip olmasi
beklenmektedir. Bununla birlikte tiim bilesenleri icinde barindiran baglam bilgisi ise
ogretmenin okul, okulun bulundugu bolge, imkanlar, 6grencinin ailesi, toplumun yapis1 gibi
etkenleri de goz oOniinde bulundurarak G6grenme ortamina ait bilgiye sahip olmasin
gerektirir.

Uzaktan Egitime Yonelik Alg

Uzaktan egitimin tarihine bakildiginda 6zellikle tilkemizde bu konuyu 6ncelige alan
tiniversiteler oldugu igin 6gretim gorevlileriyle yapilmis bir¢ok ¢alisma bulunmaktadir.
Yapilan bazi ¢alismalarda 6gretim gorevlilerinin uzaktan egitim algis1 ve kaynaklara erisim
algilar1 orta seviyede olup uzaktan egitimde zaman ve mekan kisitlamasi olmamasini bir
avantaj olarak dile getirmiglerdir (Gok, 2011). Ayrica 6gretim gorevlileri uzaktan egitimi
gerceklestirebileceklerine inansalar da bu egitimi faydali bulmamuislar ve bu egitimi zorunlu
gerceklestirdikleri i¢in materyal hazirlama ve ders yiiklerinin fazla oldugunu belirtmislerdir
(Yildiz, 2015).

Uzaktan egitime yonelik ogretmenlerin algilarinin nasil oldugunu inceleyen
calismalara bakildiginda oOgretmenlerin ¢ogunun aktif bir sekilde wuzaktan egitimi
uygulamadig1 dolayisiyla uzaktan egitime karsi algilariin olumlu oldugu goriilmektedir.
Ogretmenlerin farkli branglara sahip olmasinin, mesleki kidem yilinin, cinsiyetin uzaktan
egitim algis1 tizerinde anlamli bir etkisinin olmamasi bununla birlikte baz1 6gretmenlerin
uzaktan egitime dair yeterli bilgiye sahip olmamasinin 6gretmenlerin algisinin olumsuz
olmamasmin aktif olarak uygulamadiklarindan kaynaklandig1 sOylenebilir. (Agir, 2007;
Ulkii, 2018; Kocayigit & Usun 2020; Yumbul, 2021).

Bu arastirma COVID-19 pandemisi doneminde egitim alaninda yapilan arastirmalar
g0z onilinde bulunduruldugunda gesitli sebeplerden dolay1 6nem arz etmektedir. Bunlardan

biri 0gretmenlerin bu siiregte sahip olduklar1 TPAB 6z yeterlik diizeyinin belirlenmesidir.
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COVID-19 pandemisi ile okullarin kapatilmas: sonucunda evden devam etmek zorunda
kalan egitim ozellikle 6gretmenlerin bir takim teknolojik bilgiye sahip olmas1 gerekliligini
beraberinde getirmistir. Yiiz ylize egitimde hizmet i¢i egitimle teknoloji kullaniminin nasil
olmasi gerektigini 6grenen 6gretmenler kendilerini yeterli hissederken COVID-19 pandemisi
ile baslayan uzaktan egitimde teknoloji kullanimi, derslerde kullandiklar1 materyallerin
degismesi ve Ogrencilere etkili egitim verip vermediginden emin olamama gibi sorunlarla
karsilagsmislardir (Bayburtlu, 2020). Bu arastirma ile fen bilimleri 6gretmenlerinin TPAB 6z
yeterliginin COVID-19 pandemisinde hangi diizeyde oldugunu belirleme ve 6gretmenlerin
TPAB 06z yeterlik diizeyini etkileyen faktorlerin neler oldugunun belirlenmesi yoniiyle
benzer arastirmalardan ayrismasi agisindan dnemlidir. Arastirmay: 6onemli kilan diger etken
ise fen bilimleri 6gretmenlerinin COVID-19 pandemisinde uzaktan egitime karsi algisini
Olgerken bu algiyr etkileyen faktorlerin nedenlerinin belirlenmesidir. Yapilan birgok
arastirmada Ogretmenlerin uzaktan egitim algi diizeyleri belirlenmis, ancak bu algiy:
etkileyen faktorlere yer verilmemistir (Soydani, 2021). Bu arastirma ogretmenlerin uzaktan
egitime kars1 alg diizeylerini etkileyen faktorlerin belirlenmesi agisindan dnemlidir. Koehler
ve digerlerinin (2013) belirttigi gibi etkili bir 6grenme ortami zenginlestirilmis ve 6grenciyi
hedef alan icerik ve iyi teknoloji bilgisinin harmanlanmasiyla olusur. Bu baglamda bu
arastirma COVID-19 pandemisinde fen bilimleri 6gretmenlerinin sahip oldugu TPAB 6z
yeterliginin uzaktan egitim algis1 iizerine etkisi olup olmadigini ve nedenlerini ortaya
koymasi ile fen bilimleri 6gretmenlerinin bu dénemdeki tecriibelerinin agiklanmasina énemli
katkida bulunacag diisiiniilmektedir.

Yukarida bahsedilenler 1siginda bu arastirmanin amac COVID-19 pandemisi
siirecinde fen bilimleri 6gretmenlerinin sahip olduklar1 teknolojik pedagojik alan bilgisi
(TPAB) 0z yeterligi ile uzaktan egitime yonelik tutumlar1 arasindaki iligkinin incelenmesidir.

Arastirma sorular1 asagidaki sekilde belirlenmistir:
1. Arastirmaya katilan fen bilimleri 6gretmenlerinin TPAB 6z yeterlik diizeyleri nasildir?

e Ogretmenlerin TPAB 6z vyeterlikleri calistiklar1 kurumun tiiriine (devlet
okulu/6zel okul) gore farklilik gostermekte midir?
e Ogretmenlerin TPAB 6z yeterlikleri kidem yilina gore farklilik gdstermekte midir?

e (Ogretmenlerin TPAB 6z yeterlikleri cinsiyete gore farklilik gostermekte midir?
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2. Arastirmaya katilan fen bilimleri 0gretmenlerinin uzaktan egitime yonelik tutumlar:

nasildir?

e Ogretmenlerin uzaktan egitime yonelik tutumu ¢alistigi kurumun tiiriine (devlet

okulu/6zel okul) gore farklilik gostermekte midir?

o Ogretmenlerin uzaktan egitime yonelik tutumu kidem yilma gore farklilik

gostermekte midir?

e Ogretmenlerin uzaktan egitime yonelik tutumu cinsiyete gore farklilik

gostermekte midir?

3. TPAB 6z yeterligi ve uzaktan egitim tutumu arasinda istatistiksel olarak anlamli bir iligki

var midir?
4. Arastirmanin nicel boyutundan elde edilen sonuglara iliskin 6gretmen goriisleri nelerdir?

Yontem

Arastirma Modeli

Bu arastirmada karma arastirma modellerinden agiklayici sirali karma model
kullanilmistir. Agiklayicl sirali model, arastirmacinin nicel bir asamay1 yoneterek baslamasi
ve Ozel sonuglar elde etmek igin nitel verilerle ikinci asamayi tamamladig1 bir karma
modeldir ve bu model, arastirmacinin arastirdigt konuda daha derinlemesine ve genis
dogrulama yapma amaciyla nicel ve nitel arastirma yaklasimlarini bir arada kullanmasimi
icermektedir (Cresswell & Plano-Clark, 2018). Bu arastirmada elde edilen nicel verilerden
sonra sonuglar1 detaylandirmak ve aciklamak amaciyla nitel veri kaynagi kullanilmistir.

Arastirma Grubu

Arastirmanin nicel boyutundaki katilimcilarini 2020- 2021 egitim 6gretim yili bahar
doéneminde Istanbul ili Sariyer ilgesinde bulunan 6zel ve devlet okullarinda galisan 106 fen
bilimleri 6gretmeni olusturmaktadir. Arastirmanin birinci asamasi olan nicel asamada kolay
ulagilabilir 6rnekleme yoluyla 106 fen bilimleri 6gretmenine ulagilmustir. Ikinci olarak, nitel
asama nicel verilerin devaminda yiiriitiilmiistiir. Nitel asamada katilimcilar amagli 6rneklem
yontemi ile nicel asamada yer alan katilimcilar igerisinden segilmis, goniillii olan bes

katilimc1 ile nicel verilerden belirlenen sorular tizerinden ses kaydi alinarak gortisme
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yapilmistir. Goriismeye katilan Ogretmenlerden dordii farkli 6zel okulda biri de devlet
okulunda galismaktadir.

Veri Toplama Araglar

Aragtirmanin nicel boyutunda demografik form (katiimcinin ismi yer almadan
cinsiyeti, yas1, meslekteki yili, ¢alistigr kurum vb.), TPAB (teknolojik pedagojik alan bilgisi)
Olgegi (Canbazoglu-Bilici, 2012) ve Uzaktan Egitim Tutum Olgegi (Agir, 2007) kullamlmistir.

TPAB Olgegi Canbazoglu-Bilici (2012) tarafindan gelistirilmis olan 10'1u likert tipinde
bir odlgektir. Olcekteki maddelere “Yapabilecegime kesinlikle inanmiyorum:0” ve
“Yapabilecegime kesinlikle inaniyorum:100” kriterlerine gore 0’dan 100’e kadar puan
verilmigtir. Olgekte toplamda sekiz faktor bulunmaktadir. Bu faktdrler Pedagojik alan Bilgisi
(PAB), Teknolojik Bilgi (IB), Alan Bilgisi (AB), Pedagojik Bilgi (PB), Baglam Bilgisi (BB),
Teknolojik Pedagojik Bilgi (TPB), Teknolojik Pedagojik alan Bilgisi (TPAB) ve Teknolojik
Alan Bilgisi (TAB) seklindedir. Bu sekiz faktoriin acikladig1 toplam varyans degeri %41'in
tistiinde 69.516% olarak bulunmustur. Maddelerin faktor agirliklar1 .59 ile .87 arasinda
degismektedir. Olgegin Cronbach alfa i¢ tutarlilik katsayis1 .98 olarak belirlenmistir. Ayrica
Olgme aracinin her alt boyutu icin i¢ tutarlilik katsayilari incelendiginde Cronbach alfa
guvenirlik katsayilar1 sirasiyla .92, .90, .86, .89, 89, .93,.92 ve .82 olarak bulunmustur. Ol(;egin
korelasyon katsayilar1 hesaplanmis ve maddeler arasinda .63 ile .75 arasinda degisen, yiiksek
diizeyde, pozitif ve anlaml bir iligski oldugu bulunmustur.

Uzaktan Egitim Tutum Glgegi Agir (2007) tarafindan 6zel ve devlet okullarinda
calisan ilkogretim 6gretmenlerinin uzaktan egitime kars: tutum diizeyini 6lgmek amaciyla
gelistirilmis 5'1i likert tipi bir olgektir. Olgek Uzaktan Egitimin Avantajlar1 ve Uzaktan
Egitimin Simirliliklar1 olmak tizere iki faktorden olusmaktadir. Anketin puan aralig: 21 ile
105’tir. Bireyin Olcekten aldig1 puan uzaktan egitime karsi olan tutumunu belirlemektedir.
Puan yiikseldikge uzaktan egitime olumlu bir tutum sergilendigi sdylenebilir. Olgege alinan
maddelerin madde-test korelasyonlar1 0.30 ile 0.50, temel bilesenler analizine gore
hesaplanan birinci faktor yiikleri 0.30 ile 0.65, 6l¢ek maddelerinin puan ortalamasi ise 1.84 ile
3.83 arasinda degismektedir. Olgekte 14 olumlu, 7 olumsuz madde bulunmaktadir. C)lgegin
korelasyon kat sayisi 0.799 Uzaktan Egitime Yénelik Oz yeterlik Algist Olgeginin Cronbach
Alpha Giivenirlik Katsayis1 = 0.83’tiir. Degerler dlcegin giivenilir veriler elde etme agisindan

yeterligine isaret etmektedir.

=,
=Y
g 1
A 4

Year 2024 Volume 12 Issue 23 88-124 n

Journal of Computer and Education Research


http://orcid.org/0000-0001-8454-0669
http://orcid.org/0000-0002-1338-4467

Cimbar &Yurtseven

Arastirmanin nitel boyutunda nicel veri toplama asamasma katilan gonillii altt
ogretmenle goriismeler yapilmis ve standartlagtirilmis agik uglu goriisme tiirii kullanilmistir.
Gortismelerde katilimcilara toplamda 10 soru yoneltilmis ve sorular nicel boyuttan elde
ediler bulgular cercevesinde sekillendirilmistir. Gortismede toplamda Goriisme sorularinin
gegcerlik ve gilivenirliginin saglanmas1 amaciyla iki alan uzmanindan goriis alinarak sorulara
son hali verilmistir. Gorlismelere ait veriler katilimcilarin ikisi ile yiiz yiize, ticii ile ¢evrim igi
baglanilarak ve ses kayd1 alinarak toplanmistir.

Veri Analizi

Aragtirmanin nicel verileri analiz edilmeden 6nce TPAB ve Uzaktan Egitime Yonelik
Algi dlgeklerinden elde edilen puanlarin normal dagilima sahip olup olmadig1 arastirilmistir.
Bu dogrultuda, Kolmogorov-Smirnov normallik testi uygulanmistir. Test sonuglari,
olgeklerden elde edilen puanlarin normal dagilima sahip olmadigini gostermistir (p<.05). Bu
sonuca gore parametrik olmayan analiz teknikleri uygulanarak veriler analiz edilmistir.
Toplanan verilerin analizi Mann-Whitney U testi, Kruskal Wallis H Testi ve Spearman
Korelasyon katsayilari testi ile SPSS 25.0 istatistik paket programinda gergeklestirilmistir.

Nitel verilerin analizi i¢in katilimcilarla yapilan goriismelerden elde edilen sonuglar
i¢in igerik analizi yontemini kullanilmistir. Katilimcilarin isimleri sakh kalacak sekilde alinan
ses kayitlar1 ¢oziimlenmis, verilere kodlar verilmis ve kodlama isleminden sonra alt
kategoriler belirlenmistir. Bu kategorileri olusturan ortak temalar belirlenerek ¢oziimleme
tamamlanmistir.

Bulgular

Birinci Arastirma Sorusuna Iliskin Bulgular

Aragtirmanin birinci sorusu olan ‘Fen bilimleri 6gretmenlerinin uzaktan egitime
yonelik tutumu nedir?” sorusu kapsaminda arastirmaya katilan tiim fen bilimleri
Ogretmenlerinin uzaktan egitim tutum Olgeginin alt faktorleri olan uzaktan egitimin
avantajlar1 ve uzaktan egitimin smirhiliklar1 puanlarinin betimsel degerlerine bakilmustir.
Elde edilen puan ortalamalarina gore, arastirmaya katilan 6gretmenlerin uzaktan egitimin

avantajlarina ve sinirhiliklarina yonelik tutumlar: orta diizeyde bulunmaktadir.
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Tablo 1. Uzaktan egitime yonelik tutum 6lceginden elde edilen puanlara ait betimsel degerler

Degiskenler Min. Maks. Ort Ss
Uzaktan egitimin
_ 34.00 56. 00 46.54 4.79
avantajlar
Uzaktan egitimin
14.00 27.00 20.89 2.96

sinirliliklar:

‘Ogretmenlerin uzaktan egitime yonelik tutumu calistigi kurumun tiiriine (devlet
okulu/6zel okul) gore farkhilik gostermekte midir?” alt sorusunun bulgusuna goére oOzel
okullarda gorev yapan 6gretmenlerin uzaktan egitimin avantajlarma yonelik olumlu tutumu
daha fazladir. Bununla birlikte uzaktan egitim smirlilik ortalamas: 6zel okullarda gorev
yapan Ogretmenlerde daha fazla olmasmna ragmen istatistiksel olarak anlamli bir fark
gostermemektedir.

Tablo 2. Okul tiiriine gore uzaktan egitime yonelik tutum 6lgegi sira ortalamalari, Mann Whitney U
testi sonuglari

List1g kul
Calistiginmiz oku N

Degiskenler o SO ST U z p
turu
Uzaktan egitimin Devlet okulu 43 44.72  1923.00
, - 977.00  -2.44 0.1
avantajlari Ozel okul 63 59.49  3748.00
. Devlet okulu 43 47.01 2021.50
Uzaktan egitimin
1075.50 -1.81 0.07
sinirliliklar: .
Ozel okul 63 5793 3649.50

*p<0.05; SO=S1ra ortalamasi, ST=Siralar toplami

‘Ogretmenlerin uzaktan egitime yonelik tutumu kidem yilina gore farklilik
gostermekte midir?” sorusuna yonelik bulgularda fen bilimleri ogretmenlerinin uzaktan
egitime kargi algisi ile mesleki kidemleri arasinda anlamli bir fark olmadig1 goriilmektedir.
‘Ogretmenlerin uzaktan egitime yonelik tutumu cinsiyete gore farkhilik gdstermekte midir?’
sorusunda fen bilimleri 6gretmenlerinin uzaktan egitime karg1 tutumu ile cinsiyet arasinda

anlamli bir fark olmadig: goriilmektedir.

=
P Y

Nl

Journal of Computer and Education Research Year 2024 Volume 12 Issue 23 88-124

100


http://orcid.org/0000-0001-8454-0669
http://orcid.org/0000-0002-1338-4467

Cimbar &Yurtseven

Tablo 3. Mesleki kideme yilina gore uzaktan egitime yonelik tutum 6lgegi sira ortalamalari, Kruskal
Wallis H testi sonuglari

.. Mesleki kidem
Degiskenler N SO H p Farkh
0-5 yil 13 63.73
6-10 y1l 26 49.50
Uzaktan egitimin
, 11-15 y1l 37 50.61 2.54 0.64 -
avantajlar1
16-20 y1l 15 54.33
21+y1l 15 57.87
0-5 yil 13 54.15
Uzaktan egitimin 6-10 y1l 26 50.42
sinirliliklar: 11-15y1l 37 55.59
16-20 y1l 15 56.07 0.69
Y 0.95
21+ y1l 15 50.53

*p<0.05; SO=S1ra ortalamasi; " Bonferroni diizeltmesi ile p degeri 0.005 alind1

‘Ogretmenlerin uzaktan egitime yonelik tutumu cinsiyete gore farklilik gostermekte
midir?” sorusuna yonelik Mann Whitney U testi uygulanmistir. Fen bilimleri 6gretmenlerinin
uzaktan egitime karg1 tutumu ile cinsiyet arasinda anlamli bir fark olmadig1 goriilmektedir.

Tablo 4. Cinsiyete gore uzaktan egitime yonelik tutum olgegi sira ortalamalari, mann whitney u testi
sonuglar1

Degiskenler Cinsiyet N SO ST 8] z p

Uzaktan egitimin Kadin 84 53.89  4526.50

! 89150 -0.25 0.80
avantajlari Erkek 22 5202 114450

Uzaktan egitimin Kadin 84 54.70  4594.50

82350 -079 043

siirliliklar Erkek 22 4893  1076.50

*p<0.05; SO=S1ra ortalamasi, ST=Siralar toplami

Ikinci Arastirma Sorusuna Iliskin Bulgular

Arastirmanin ikinci sorusu olan ‘Fen Bilimleri 0gretmenlerinin teknolojik pedagojik
alan bilgisi 6z yeterlikleri nedir?” sorusu kapsaminda arastirmaya katilan tiim fen bilimleri
ogretmenlerinin TPAB puanlarmin betimsel degerleri elde edilmistir. Arastirmaya katilan

ogretmenlerin TPAB 6z yeterlik algilar1 yiiksek diizeyde bulunmaktadir.
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Degiskenler Min. Maks. Ort. Ss
Pedagojik Bilgi 21.25 98.75 82.06 9.31
Alan Bilgisi 10.00 100.00 91.26 12.01
Pedagojik Alan Bilgisi 12.00 100.00 87.15 9.71
Teknolojik Bilgi 38.33 95.00 75.65 8.58
Teknolojik Alan Bilgisi 32.73 96.36 81.12 8.22
Teknolojik Pedagojik Bilgi 30.00 92.00 77.06 9.04
Baglam Bilgisi 38.00 92.00 74.72 7.72
TPAB Toplam puan 28.82 92.94 81.97 7.69

‘Ogretmenlerin teknolojik pedagojik alan bilgisi 6z yeterlikleri cahstigi kurumun

tiirtine (devlet okulu/6zel okul) gore farklilik gostermekte midir?” sorusu sonuglarina gore

0zel okullarda gorev yapan 0gretmenlerin teknolojik bilgi, teknolojik alan bilgisi, teknolojik

pedagojik bilgi, TPAB 6z yeterlik algilar1 daha yiiksektir.
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Tablo 6. Okul tiiriine gore TPAB sira ortalamalari, Mann Whitney U testi sonuglar:

. Calistiginiz
Degiskenler s N SO ST U z 4
okul turi
Devlet okulu 43 49.26 2118.00
Pedagojik Bilgi . 117200  -1.18 024
Ozel okul 63 56.40 3553.00
Devlet okulu 43 57.72 2482.00
Alan Bilgisi - 1173.00 -1.18 0.24
Ozel okul 63 50.62 3189.00
Pedagojik Alan Devlet okulu 43 51.85 2229.50
o ~ 128350  -0.46 0.65
Bilgisi Ozel okul 63 5463 344150
Devlet okulu 43 40.52 1742.50
Teknolojik Bilgi - 796.50 -3.60 0.00*
Ozel okul 63 62.36 3928.50
Teknolojik ~ Alan Devietokulu 43 3664 157550
o — 629.50 -4.67 0.00*
Bilgisi Ozel okul 63 6501 409550
Teknolopk Pedagopk Devlet okulu 43 4422 1901.50
. — 955.50 -2.58 0.01*
Bilgi Ozel okul 63 5983  3769.50
Devlet okulu 43 49.83 2142.50
Baglam Bilgisi - 1196.50 -1.03 0.31
Ozel okul 63 56.01 3528.50
Devlet okulu 43 45.09 1939.00
TPAB Toplam puan 993.00 -2.33 0.02*

Ozel okul 63 59.24 3732.00

*p<0.05; SO=5S1ra ortalamasi, ST=Siralar toplami

‘Ogretmenlerin teknolojik pedagojik alan bilgisi 6z yeterlikleri kidem yilina gore
farklihik gostermekte midir?’ sorusunun verilerinin sonuglar1 Tablo 7’de gosterildigi gibi
kideme gore pedagojik bilgi, alan bilgisi, pedagojik alan bilgisi, baglam bilgisi ve TPAB
toplam puan sira ortalamalarinin anlamli bir farklilik gosterdigi anlasilmaktadir.

Tablo 7.Mesleki kideme gore TPAB sira ortalamalari, Kruskal Wallis H testi sonuglari

Degiskenler Mesleki kidem N SO H p Farkh
0-5 yil2 13 48.65
6-10 y1l ® 26 45.08
Pedagojik Bilgi 11-15yil¢ 37 51.20 12.11 0.02* cb
16-20 y1l ¢ 15 53.43
21+yile 15 78.03
0-5 yila 13 27.35
6-10 y1l ® 26 47.02 doa,
Alan Bilgisi 11-15y1l ¢ 37 51.81 221 0.00* o,
16-20 yal ¢ 15 68.93
21+yile 15 76.13
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0-5yil2 13 20.81
6-10 y1l ® 26 40.87 c>a,
Pedagojik Alan
Bileisi 11-15 yal © 37 61.22 30.95 0.00*  d>a,
ilgisi
& 16-20 y1l 4 15 61.90 e>a,
21+y1l 15 76.30
0-5 y1l 13 57.04
6-10 y1l 26 48.56
Teknolojik Bilgi 11-15 yil 37 50.47 2.71 0.61 -
16-20 y1l 15 57.77
21+y1l 15 62.20
0-5y1l 13 46.42
6-10 y1l 26 41.15
Teknolojik Alan
o 11-15 y1l 37 57.43 8.99 0.06 -
Bilgisi
16-20 y1l 15 56.97
21+y1l 15 67.87
0-5yil 13 39.15
6-10 y1l 26 51.25
Teknolojik
.. 11-15y1 37 59.24 4.68 0.32 -
Pedagojik Bilgi
16-20 y1l 15 51.40
21+ yil 15 57.77
0-5 y1l2 13 46.08
6-10 y1l® 26 42.65 e>a,
Baglam Bilgisi  11-15yil ¢ 37 49.07 19.01 0.00* e>b,
16-20 y1l 4 15 61.03 e>c,
21+yile 15 82.13
0-5yil2 13 27.04
6-10 y1l ® 26 41.37 c>a,
TPAB Toplam
11-15y1l © 37 55.70 30.53 0.00*  d>a,
puan
16-20 y1l ¢ 15 60.40 e>a, e>b, e>c
21+yile 15 85.13

*p<0.05; SO=S1ra ortalamasi; " Bonferroni diizeltmesi ile p degeri 0.005 alind1

‘Ogretmenlerin teknolojik pedagojik alan bilgisi 6z yeterlikleri cinsiyete gore farklilik
gostermekte midir?” sorusunun sonuglarina Tablo 8 de gosterildigi gibi erkek 6gretmenlerin
alan bilgisi ve pedagojik alan bilgisi sira ortalamalari, gibi kadin o6gretmenlerin sira
ortalamalarindan anlamli olarak daha yiksektir. Erkek oOgretmenlerin alan bilgisi ve

pedagojik alan bilgisine yonelik 6z yeterlik algilar1 daha ytiiksektir.

Tablo 8. Cinsiyete gore TPAB sira ortalamalari, Mann Whitney U testi sonuglar1

Degiskenler Cinsiyet N SO ST U V4 p
Kadin 84 54.03  4538.50

Pedagojik Bilgi 879.50  -0.35 0.73
Erkek 22 5148  1132.50
Kadin 84 50.12  4210.00

Alan Bilgisi 640.00 -2.23 0.03*
Erkek 22 66.41  1461.00
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Kadin 84 48,99  4115.50
Pedagojik Alan Bilgisi 545.50 -2.96 0.00*
Erkek 22 70.70  1555.50
Teknolojik Bilgi Kadin 84 55.14  4632.00 786.00  -1.08 0.28
Erkek 22 4723  1039.00
Kadin 84 5292  4445.00
Teknolojik Alan Bilgisi 875.00 -0.38 0.70
Erkek 22 55.73  1226.00
Teknolojik ~ Pedagojik Kadin 84 52.83  4438.00
Bilgi Erkek 22 56.05  1233.00 868.00  -0.44 0.66
Kadin 84 55.84  4690.50
Baglam Bilgisi 72750  -1.54 0.12
Erkek 22 4457  980.50
Kadin 84 51.85  4355.00
TPAB Toplam puan 785.00 -1.08 0.28
Erkek 22 59.82  1316.00
Uzaktan egltlm Kadin 84 53.89 4526.50
) 89150  -0.25 0.80
avantajlart Erkek 22 52.02  1144.50
Ugzaktan egitim Kadin 84 54.70  4594.50
82350  -0.79 0.43
smirhiliklars Erkek 22 4893 107650

*p<0.05; SO=S1ra ortalamasi, ST=Siralar toplami

Uciincii Arastirma Sorusuna Iliskin Bulgular

Arastirmanin tiglincii sorusu olan “Teknolojik pedagojik alan bilgisi 6z yeterligi ve
uzaktan egitim tutumu arasinda istatistiksel olarak anlamli bir iliski var midir?” sorusu
kapsaminda Spearman Korelasyon katsayilar1 devlet okulu ve 06zel okulda calisan
ogretmenler icin ayr1 ayr1 hesaplanmis ve devlet okullarinda ¢alisan 6gretmenlerin pedagojik
alan bilgisi ve baglam bilgisine yonelik 6z yeterlikleri arttik¢a uzaktan egitimin avantajlarina
yonelik olumlu tutumunun azaldig1 bulunmustur.

Tablo 9.Devlet okullarinda calisan 6gretmenlerin TPAB ve uzaktan egitime yonelik tutum puanlar1
arasindaki iligkilere ait Spearman korelasyon katsayilar

1. Pedagojik Bilgi 1
2. Alan Bilgisi 49” 1
Pedagojik Alan
3. o 357 637 1
Bilgisi
4. Teknolojik Bilgi 31 427 420 1
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Teknolojik Alan
46™ 38 46" 79" 1

Bilgisi
Teknolojik

6. O A1 024 37 520 73" 1
Pedagojik Bilgi

7. Baglam Bilgisi .59 427 54° 54" 60" 55" 1

8. TPAB Toplam puan .67 60" .68™ 730 84 72 79" 1

Uzaktan egitim N .
9. } 0.16 -028 -49* -029 -029 -0.19 -30° -0.27 1
avantajlar
Uzaktan egitim .
10. 0.05 -0.19 -025 -0.10 -024 -0.18 -0.18 -023 37 1
sinirliliklar:

*p<0.01; "p<0.05; N=43

Ozel okullarinda calisan 6gretmenlerin TPAB 6z yeterlikleri ile uzaktan egitimin
avantajlaria yonelik tutumu arasinda anlamli bir iligki bulunmamaktadir.

Tablo 10. Ozel okullarda calisan 6gretmenlerin TPAB ve uzaktan egitime yonelik tutum puanlari
arasindaki iligkilere ait Spearman korelasyon katsayilar1

Degiskenler . 2 3 4 5 6 7. 8 9 10

1. Pedagojik Bilgi 1

2. Alan Bilgisi 004 1

3. Pedagojik Alan Bilgisi 019 33" 1

4. Teknolojik Bilgi 43" 012 357 1

5. Teknolojik Alan Bilgisi ~ 0.14 35" 28 018 1

6. Leknolojik  Pedagojik  \p 01 3 021 024 1
Bilgi

7. Baglam Bilgisi 447 016 018 29° 012 -007 1

8. TPAB Toplam puan 51" 557 717 58 550 420 450 1

g Uzaktan eBitim - 14 009 002 -006 -020 0.02 -012 1
avantajlar 0.07

19, Uzaktan eBitim - 506 -045 -0.07 019 -008 012 -007 27 1
sinarliliklar: 0.05

*p<0.01; "p<0.05; N=63

Dérdiincii Arastirma Sorusuna liskin Bulgular

Arastirmanin dordiincii sorusu olan “Arastirmanin nicel boyutundan elde edilen
sonuglara iliskin Ogretmen goriisleri nelerdir?” sorusu kapsaminda arastirmanin nicel
boyutuna katilan goniillii bes fen bilimleri 6gretmeniyle goriismeler yapilmistir. Yapilan
goriismeler 6gretmenlerin onayiyla kayit altina alinmigtir. Bu kayitlar yaziya dokiilerek bir
transkript olusturulmus ve igerik analizi uygulanmistir. Analiz sonuglar1 Tablo 11'de yer

almaktadir.

G
i i
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Ana Tema Temalar Kategoriler Kodlar
Kaynak kullanimi o Cesitlilik
Ogretim ¢ Kolay planlama
stireci Akademi e Icerik tamamlama
Kesintisiz egitim
Uzaktan Egltlmln Sorumluluk Firsat
Avantajlar1 ..
¢ Kaynak iiretme
B Planlama ¢ Animasyon kullanimi
Teknoloji e Akill tahta kullanim1
kullanimi
e Cevrimici platform kullanim bilgisi
Uzaktan egitim e Zorunlu  teknoloji  kullanimi
0grenme
Ogrenme ve Calisma ° Ogrenme miktari
Bireysel ¢alisma
Akademik Deerlendirme . G.egerh ve giivenilir
siirhiliklar * Bireysel calisma
Uzaktan Egitimin o e Bilimsel siire¢ becerileri
Alan bilgisi e Animasyon
Siirhiliklar:
e Deney
o Sosyal Iligki o Tliski kuramama
[letisimsel e Tanimada zorluk
sinirhiliklar
Takip e Kapali kamera
e Zorluk
Teknolojik Firsatlar oDOgretmzn ve f’)grenci
yetkinlik onanim destegi
Cahgilan Kurumun Yatirim e Teknoloji kullanimi
Uzaktan Egitim Siirecine
Etkisi . e Egitim
. evrimigci platform
Mesleki ¢ ¢p e Olanak saglama
gelisim
Paylasim zamanlari e Partner Deneyimleri
e Esit sartlar
N Ogretim e Sifirdan baglama
Etkisiz e Ayru dgretim araglar
Kidem Yilinin Uzaktan Sinif yénetimi o Esitlik
Egitim Siirecine Etkisi
Fazla . "ll;elkn(;l'(l)]lk yetersuhk
Etkili * franbligtst
Az ¢ Teknolojik uyum
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Cinsiyetin Uzaktan

Egitim Siirecine Etkisi

Cinsiyet 6nemsiz

Sorunlar

Ayni

Ortam

Sanal

Kadin- erkek

Ev i¢i sorumluluk

Toplumsal Siireg yonetimi
cinsiyet
Cocuklu Cocuk sahibi olmak
I¢ motivasyon Meslek
Etkisiz
Esit sartlar
Egitim ortam Benzer teknolojik araclar
Kidem Yilinin TPAB Stk kullanim
Uzerine Etkisi Ogrenci iletigimi Pedagojik yaklagim
Problemi hizli ¢6zme
Etkili a
Alan bilgisi Fazla bilgi
Teknolojik bilgi Korelme
- Karakter
llgisiz Alak
Etkisiz akastz
Motivasyon Icten
Cinsiyetin TPAB Uzerine
Etkisi TB ilgisi
Kadin -erkek Ev igleri
Etkili Fazla zaman
Cocuklu olma Vakit ayirma
TPAB Oz Yeterligi ile Kosullar COVID-19 pandemisi
Uzaktan Egitim .
Arasindaki fliskiye L1 YOK A
rasindaki iskiye Yéntem yni
Yonelik Goriisler Temel kazanim
Motivasyon Eksik
Ogrenci ..
oo Yonerge tekrari
Tletisim s s
Kisitln iligki
Uzaktan Egitime Etki Sosyallegememe
Eden Diger Etkenlere f/a?l ik ll(jygm
. . v Motivasyon . €ll yakiagimi
Yonelik Goriisler i Y Izlenmek ve dinlenmek
Ogretmen

Caligma ortami

Calisma saatleri
Evde ¢ocuklu olma
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Dordiincii arastirma sorusunun cevaplanmasi amaciyla gergeklestirilen igerik analizi
sonucunda dokuz ana baslik gergevesinde olusturulmustur. Fen bilimleri 6gretmenlerinin
uzaktan egitimin planlanmasindaki avantajlarma dair goriisleri 6gretim siireci ve teknoloji
kullanimi seklinde iki temadan olusmaktadir. Ogretim siirecinde &gretmenler dersi
planlarken veya ev calismasi verirken kaynak cesitliliginin siireci kolaylastirdigini ifade
etmislerdir. Bu kaynaklar arasinda fen bilimleri dersine ait animasyonlar ve deneylerin yer
aldigini ve bu uygulamalarin 6grencileri daha aktif kildigini belirterek hem 6gretmen hem
de oOgrencilerin internet iizerinden daha fazla kaynaga ulastigini paylasmiglardir.
Ogrencilere yonelik bireysel 6grenciye ders sonrasi da ulasmanin kolay oldugunu belirterek
akademik planlamay1 yiiz yiize egitime gore daha kolay yaptiklarini ifade etmislerdir.
Ogretmenler ara verilmeden egitime devam edildigini yani COVID-19 pandemisi
doneminde kesintisiz egitim sayesinde akademik bilginin 6grencilere aktarildigini ifade
etmislerdir. Bununla birlikte yiiz ylize egitimde sinf yonetimiyle ilgili karsilasilan sorunlar
en aza indigi i¢in smif yoOnetiminin daha kolay oldugunu belirtmislerdir. Teknoloji
kullanommin avantajlar1 temasinda Ogretmenler ders planlarini yaparken teknoloji
kullanarak kaynak tiretmeyi 6grendiklerini ve var olan kaynaklar1 kullandiklarin1 bununla
birlikte animasyonlar ve akilli tahta kullanarak 6grencilerin dikkatini gekecek planlamalar
yaptiklarimi ifade etmislerdir. Yiiz yiize egitimde teknoloji tecriibesi daha az olan
ogretmenlerin uzaktan egitimle birlikte daha fazla teknoloji kullandigimi dolayisiyla hem
egitim platformlarin1 hem de teknolojik araglar1 kullanmay1 6grenme firsati yakalandigini
ifade etmiglerdir.

Fen bilimleri 6gretmenlerinin uzaktan egitimin sinirliliklarina dair goriislerinin iki
ana temada toplandig1 goriilmektedir. Akademik smirlilik olarak Ogretmenler, uzaktan
egitimde Ogrencilerin aktarilan bilginin ne kadarmni 6grendiklerini ve calisirken bireysel
calisip calismadiklarindan emin olamadiklarini ifade etmislerdir. Yiiz ylize egitimde
olunmadig1 ve sorumlulugun tamamen Ogrencide oldugu bu siirecte ne kadar ve nasil
ogrendiklerini  degerlendirmelere kadar gormede zorlandiklarini Dbelirtmislerdir.
Degerlendirme kategorisinde Ogretmenler 6grenme kategorisine benzer smirhiliklar: ifade
etmigler Ozellikle uzaktan yapilan degerlendirmelerde ogrencilerin bireysel calisip
calismadigindan, degerlendirme esnasinda yardim alip almadigindan emin olmadiklarini

dolayisiyla Ol¢gmenin gegerli ve giivenilirlifinden emin olamadiklarini ve Olgme ve
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degerlendirme siirecinde zorlandiklarini belirtmislerdir. Fen bilimleri 6gretmenleri ayrica
dersin temelini olusturan bilimsel siire¢ becerilerinden Ogrencilerin uzak kaldigini,
animasyonlar kullanarak deneyler gosterilmis olsa da 6grencilerin deneyleri yapamadigin
ifade etmiglerdir. letisimsel simirliliklar temasmin sosyal iliski kategorisinde gretmenler
uzaktan egitimde Ogrenciyi tanima, dgrenciye dokunma ve iletisimde olmanin yiiz yiize
egitimdekinden daha zor oldugunu bunun sebeplerinden birinin ise Ogrenciye
seslenildiginde 6grencinin cevap vermemesi oldugunu belirtmislerdir. Ogretmenler uzaktan
egitimde ders aninda kameralarin ve mikrofonlarm kapali olmasmndan kaynakli 6grencilere
ulasamadiklarin1 ifade etmislerdir. Mikrofonlarin acilmadig igin Ogrencilerin sesini
duyamama ve bu durumdan kaynakli &grencilere ulasamama duygusu yasadiklarini
belirtmislerdir.

Fen bilimleri 6gretmenlerinin calistigi kurumun uzaktan egitim stirecine katkisina dair
goriisleri teknolojik bilginin kullanilmasina saglanan olanaklar teknolojik yetkinlik ve
mesleki olmak tizere iki temada toplanmaktadir. Teknoloji kullanimu ile ilgili egitimlerin
hem o6gretmen hem de 6grencilere verilmesinin COVID-19 pandemisi siirecine baslamay1
kolaylastirdigini ifade etmislerdir. Var olan kaynaklar1 uzaktan egitim siirecine nasil adapte
edilecegini bilmenin, yiiz yiize egitimde de derslere teknolojiyi entegre etmede donanimh
olmanin ve COVID-19 pandemisi baslangicinda yine donanim destegi saglamanin siirece
ogrenci ve dgretmen olarak adaptasyonu kolaylastirdigini dile getirmislerdir. Ogretmenler
calistiklar1 kurumun hem COVID-19 pandemisi 6ncesinde hem de COVID-19 pandemisi
sirasinda gerekli teknolojik bilgi ve donanim firsatini kendilerine vermenin siireci daha rahat
gecirmelerini sagladigini ifade etmislerdir. Cevrim igi platform kategorisinde 6gretmenler
COVID-19 pandemisi siirecinde kullanacaklar1 g¢evrim i¢i platform kullanimi ile ilgili
egitimler almalarinin uzaktan egitim siirecine daha rahat baslamalarini sagladiklarmni ifade
etmislerdir. Paylasim zamanlar1 kategorisinde 6gretmenler ilk defa karsilastiklar1 bu siirecte
birbirlerinden nasil 6grendiklerini ifade etmislerdir.

Fen bilimleri 6gretmenlerinin kidem yilinin uzaktan egitim siirecine katkisina iliskin
goriiglerinin iki ana temada oldugu goriilmektedir. Bu temalar etkisiz ve etkili seklindedir.
Etkisiz temasinda 6gretmenler COVID-19 pandemisi siirecinde kidem yili yiiksek veya az
her Ogretmenin kamera a¢ma ag¢mama, simf yoOnetimi, Ogrenciye ulasma gibi benzer

durumlarla karsilastig1 igin esit sartlarda ve bu siirece sifirdan basladiklarini ifade
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etmislerdir. Etkili temasinda ise fazla kidem yilina sahip olan 6gretmenler icin alan bilgisine
sahip olmasma karsin teknoloji kullaniminda yetersiz olabilecekleri, uyum saglamada
glicliik cektiklerini ve kendilerine uygulamasi daha kolay olan whats up uygulamasin
kullanarak derslerini yaptiklarini belirtmislerdir.

Fen bilimleri 6gretmenlerinin cinsiyetin uzaktan egitim siirecine etkisi konusunda
elde edilen bulgular iki ana tema altinda yer almaktadir. Bu temalar cinsiyet onemsiz ve
toplumsal cinsiyettir. Cinsiyet temasinda 6gretmenler ilk defa deneyimledikleri uzaktan
egitimde karsilastiklar1 sorunlarin ayni oldugunu belirtmislerdir. Farkli okullarda calisan
ogretmenlerin bu siirecte ayn1 problemleri yasamasinin cinsiyetten bagimsiz oldugunu ifade
etmislerdir. Ogretmenler toplumsal cinsiyet rollerinin uzaktan egitim siirecine etkisine dair
goriisler bildirmislerdir. Bu goriisler kadin 6gretmenlerin ev i¢i sorumlulugunun daha fazla
oldugunu, bir yandan evdeki tiim siireci yonetip ve planladiklar icin psikolojilerinin
degisebildigini ve kadin ogretmenlerin bu siireci erkek Ogretmenlere gore daha iyi
yonettigini belirtmislerdir. Ayrica ¢ocuk sahibi olan 6gretmenlerin uzaktan egitim siirecinde
¢ocuklarinin bakimu ile ilgili sorumluluklar almak zorunda olduklarini ifade etmislerdir.
Toplumsal rollerin ders sirasinda engel yarattig: belirtilmistir.

Fen bilimleri 6gretmenlerinin kidem yilinin TPAB {izerine etkisine iligkin goriigleri iki
ana tema altinda toplanmistir. Bu temalar kidem yil1 etkisiz ve kidem yil1 etkili seklindedir.
Etkisiz temasinda Ogretmenin meslegine dair motivasyonunun yiiksek olmasmin yeni
bilgiler 6grenmesinde olumlu yénde etkili oldugunu ifade etmislerdir. Ogrenme istegi olan
ogretmenin kidem yilinin etkisiz oldugunu ve i¢ motivasyonla bu siirece uyum sagladigin
ve ayn1 anda baslanilan uzaktan egitimde herkesin esit sartlarda oldugunu ve teknoloji ile
ilgili benzer tecriibeye sahip oldugunu belirtmislerdir. Etkili temasinda ise Ogretmenler
kidem yili fazla olan 6gretmenlerin 6grencilerle nasil iletisim kuracagimi bildigini, yasanan
herhangi bir sorunda pedagojik olarak nasil ¢6zecegini ve daha hizli ¢6ziim yolu bulacagin
ayni zamanda kidem yili arttik¢a alan bilgisinin arttigini, alan bilgisinin énemli oldugunu
ifade etmisler kidemli bir 6gretmenin miifredati uyarlama ve planlama konusunda daha
yetkin oldugunu belirtmislerdir.

Fen bilimleri 6gretmenlerinin cinsiyetin TPAB iizerine etkisine iliskin gortislerinin iki
ana tema altinda oldugu goriilmektedir. Bu temalar cinsiyet etkisiz ve cinsiyet etkilidir

seklindedir. Etkisiz temasinda Ogretmenler COVID-19 pandemisi doneminde TPAB ile
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cinsiyetin bir ilgisi olmadigini belirterek karakter 6zelliginin etkisi olabilecegini ve cinsiyetin
bu etki ile ilgili alakas1 olmadigin1 ayn1 zamanda uzaktan egitimde oldugu gibi TPAB’de de
i¢ motivasyonun etkili oldugu ancak cinsiyetin etkisiz oldugu belirtilmistir. Etkili temasinda
ise cocuk sahibi kadin 6gretmenlerin TB, TAB ile ilgili yenilikleri takip edemedigini ve
boliindiiglinti, kadin 6gretmenlerin ev isleriyle daha ¢ok ugrastif icin TB ye ilgisinin az
oldugunu ifade etmislerdir. Erkek ogretmenlerin ev i¢i sorumlulugunun daha az olmasi ve
zamaninin evdeki kadin 6gretmene gore fazla olmasimnin ilgili olduklar1 alana yonelmelerini
sagladigini ifade etmislerdir Toplumsal rollerin kadin 6gretmenlerin TB’ye ayiracaklar: vakti
azalttigini belirtmislerdir.

Fen bilimleri 6gretmenlerinin TPAB 0z yeterliligi ile uzaktan egitim arasindaki
iliskiye yonelik goriisleri TPAB ve uzaktan egitim arasinda bir iliskinin olmamasi
yoniindedir. Kosullar ve yontem olmak tizere iki tema altinda goriisler toplanmugtir.
Kosullar temasinda COVID-19 pandemisi donemi icinde olunmasi 6n planda yer almgtir.
COVID-19 pandemisinin herkesin i¢inde bulundugu konumu esitledigi ve bundan kaynakl
ogretmenlerin zorlandigr konularin ayni oldugu ve dolayisiyla uzaktan egitim siirecinde
ayn1 yontemlerin kullanildigini ve i¢inde bulunulan kosullarda akademik olarak asil hedefin
temel kazanimlar verilmesi oldugunu ifade etmislerdir. Yontem temasinda 6gretmenler
uzaktan egitimin etkisiyle TPAB’den bagimsiz bir sekilde bu siiregte 6grenciye verilmesi
gereken temel kazanim ne ise o hedefte dersleri planladiklarini, teknolojik araglarmn nasil
kullanildigin1 internete baglanabilen her O6gretmenin zaten Ogrenebildigini ve bununla
birlikte uzaktan egitim stirecine beklenmedik bir sekilde giren 6gretmenlerin COVID-19
pandemisi oncesinde yiiz ylize egitim doneminde teknolojik olarak hangi becerilere sahipse
bu dénemde de ¢cogunlukla bu becerilerini kullandig: ifade edilmistir.

Fen bilimleri 6gretmenlerinin COVID-19 pandemisi siirecinde uzaktan egitime etki
eden diger etkenlere iligkin goriisleri 6grenci ve Ogretmen olmak iizere iki temada yer
almaktadir. Ogrenci temasinda COVID-19 pandemisi siirecinde gerceklesen uzaktan
egitimde Ogrencileri derse dahil etmek igin kullanilan farkli uygulamalarin 6grenci
motivasyonunu artirmadiini ve yiiz yiize egitimde basitce uygulanan bir grup calismasi
icin yonergelerin ¢ok sik tekrar edildigini, 6grencileri derste tutabilmek icin farkli teknikler
kullanilmasima ragmen motivasyonun diisiik ve iletisimin kisithh oldugunu belirtmislerdir.

Motivasyon temasinda 0gretmenler COVID-19 pandemisi siirecinde sosyallesemediklerini,
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hastalik kaygist yasadiklarini, uzun siire ¢alisma saatlerine ragmen takdir edilmediklerini,
uzaktan egitim siiresince veliler tarafindan dinlendiklerini tiim bunlarin motivasyonlarin
olumsuz olarak etkiledigini ifade etmislerdir. evde ¢ocuklu olan 6gretmenlerin olmayanlara
gore zorluk yasadig, elektrik kesintisi, tadilat giiriiltiisii gibi etkenlerin ¢alisma ortamini

olumsuz yonde etkiledigi yoniinde goriislerini bildirmislerdir.

Tartisma ve Sonug

Birinci Arastirma Sorusuna Iliskin Tartisma ve Sonuc

Aragtirmanin birinci sorusuna yonelik elde edilen bulgular arastirmaya katilan
ogretmenlerin TPAB &z yeterlikleri yiiksek diizeyde oldugunu ortaya koymustur. Ozel
okullarin 6zellikle COVID-19 pandemisi siirecindeki uzaktan egitimde ogretmenlerine
sagladigi imkanlar (bireysel bilgisayarsa sahip olma, hizmet i¢i egitim vb.) anlamh
farkliliklarin olugsmasina sebep olmus olabilir. Diger taraftan, ogretmenlerin COVID-19
pandemisi Oncesi hayatlarinda teknolojinin entegre edildigi dersler planlamalar:
ogretmenleri TBAP’larini gelistirmesine olanak saglamaktadir (Kulaksiz, 2020). Canbazoglu-
Bilici ve Baran (2015) fen ve teknoloji 0gretmenlerine TBAP kazandirma amagl yaptiklar:
calismalarinda ogretmenlerin aldiklar1 egitimden sonra TB, TAB ve TPB alanlarinda artig
gosterdigini diger alanlarda anlamli degisikliklerin olmadigini gozlemlemislerdir. Bu da fen
bilimleri Ogretmenlerine derse nasil teknolojinin entegre edilecegine dair firsatlar
sunulmasmin kendilerini bu alanda daha iyi hissetmelerini sagladigin1 gostermektedir.
Konuya iligkin literatiir incelendiginde Canbazoglu-Bilici (2012), Koh ve digerleri (2014) ve
Altunoglu (2017), Cam (2017), Kiray ve digerleri (2018) Ogretmenlerle yaptiklar:
arastirmalarda benzer sekilde Ogretmenlerin TPAB Ozyeterliklerinin yiiksek oldugunu
bulmuslardir. Han ve digerlerinin (2021) c¢alismasinda devlet okulunda ¢alisan
ogretmenlerin bilgisayar, tablet, telefon gibi teknolojik araclarin eksik oldugunu bunun da
uzaktan egitimde kesinti yasattigini belirtmistir. Topgu (2020), calisma kosullar1 ve saglanan
imkanlardan dolay1 6zel okullarda ¢alisan 6gretmenlerin TAB ve TPAB 6zyeterliliginin daha
yliksek oldugunu bulmustur. Kulaksiz’in (2020) fen bilimleri 6gretmenleri ile yiiriittiigii
TPAB algisin1 etkileyen baglamsal faktorler calismasinda teknoloji kullaniminda yonetim
desteginin onemli bir faktor olduguna ve 6gretmenlerin halihazirda sahip oldugu teknoloji

deneyimlerinin TPAB algisini olumlu yonde etkiledigi sonuglarina ulagmistir.
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Arastirma bulgular1 16 yil ve iizeri kideme sahip 6gretmenlerin, ilk bes yilinda olan
ogretmenlere gore PB, AB, PAB ve TPAB toplam puani anlamli diizeyde yiiksek cikarken
kidem yilinin TB, TAB ve TPB alt kategorilerinde anlamli fark olusturmadig goriilmektedir.
PB, AB, PAB alanlarinin kidemi yiiksek 6gretmenlerde 0-5 yil kidemli 6gretmenlere gore
daha yiiksek ¢ikmasi kidemin Ogrenciyi tanima, konu iceriklerine hakim olma ve
ogrencilerin alanda nerelerde zorlandigini bilmesine baglanabilir. Nitekim Yanti ve digerleri
(2019) deneyimli 6gretmenlerin PB alaninda daha iyi hissettiklerini ifade etmektedir. Koh ve
digerleri (2014) yaptig1 calismasinda 6gretmenlerin kidem yilinin TPAB 6zyeterliliginde bir
etkisi olmadigimi ancak AB alaninda 6gretmenlerin kendisini daha 6zgiivenli hissettigini
bulmustur. Benzer sekilde Karakaya (2013) ve Cam (2017) cinsiyetin TPAB diizeyine etki
etmedigini bulmuslardir. Diger ¢alismalarda Koh ve digerleri (2014) TB, TAB ve TPAB
faktorlerinde; Altunoglu (2017) TB, PB, TPB, TAB, PAB, TPAB alt faktorlerinde ve Avci ve
Ates (2017) TB, AB, TPB, TAB ve TPAB alt faktorlerinde erkek Ogretmenlerin kadin
ogretmenlerden daha yiiksek puan aldigr ve anlamli derecede bir fark oldugu ortaya
¢ikmistir. Bununla birlikte Topgu (2020) yaptigr calismasinda PB, AB, TAB, TPB, PAB ve
TPAB alt faktorlerinde erkek ve kadin 6gretmenlerin puanlar1 arasinda anlamli bir fark
olmadigmi ancak sadece TB faktoriinde erkek ogretmenlerin lehine bir sonug¢ oldugunu
bulmustur.

Arastirma bulgular1 cinsiyete gore alan bilgisi ve pedagojik alan bilgisi sira
ortalamalarmin anlaml bir farklihik gosterdigini, erkeklerin alan bilgisi ve pedagojik alan
bilgisi sira ortalamalarinin, kadimnlarin sira ortalamalarindan anlamli olarak daha ytiksek
oldugunu ortaya koymustur. Erkek 0gretmenlerin alan bilgisi ve pedagojik alan bilgisine
yonelik 6z yeterlik algilari daha yiiksektir. Bunun nedeni erkek Ogretmenlerin akademik
gelismelerdeki takip igin kendilerine daha fazla zaman ayirmasi olabilir. Koh ve digerleri
(2014) TB, TAB ve TPAB faktorlerinde; Altunoglu (2017) TB, PB, TPB, TAB, PAB, TPAB alt
faktorlerinde ve Avcl ve Ates (2017) TB, AB, TPB, TAB ve TPAB alt faktorlerinde erkek
ogretmenlerin kadin 6gretmenlerden daha yiiksek puan aldig1 ve anlamli derecede bir fark

oldugu goritilmektedir.

Ikinci Arastirma Sorusuna Iliskin Tartisma ve Sonuc
Arastirma bulgular1 6zel ve devlet okulunda galisan 6gretmenlerin uzaktan egitimin

avantajlar1 ve smirliliklarina yonelik tutumunun orta diizeyde oldugunu gostermektedir.
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COVID-19 pandemisinde Ogretmenlerin uzaktan egitim ile ilgili yeterli bilgi sahibi
olmamasinin, 6grencilerin aktif bir sekilde derslere katilmamasinin ve teknolojiyi kullanma
becerilerinin bu tutumu olusturmalarinda etkili oldugu sdylenebilir. Ogrencilerin derslere
katilmamas1 ve motivasyon eksikligi, firsat esitsizliginin olmasi, 6gretmen deneyimlerinin
olmamas1 uzaktan egitimi sinrlarken; Ogretmenlerin teknolojik bilgisinin kullandik¢a
artmasi, evden rahat ve esnek galisabilme, saglik agisindan risk tasimamasi en sik belirtilen
avantajlardir (Han ve dig., 2021). Benzer sekilde Ulkii (2018), Bolu ili merkezine bagh
okullarda yaptig1 calismada 6gretmenlerin uzaktan egitime karsi algilarinin orta seviyede
oldugu sonucuna ulagmistir ve bunu 6gretmenlerin uzaktan egitim ile ilgili az bilgi sahibi
olmasina baglamistir. Kaynar ve digerleri (2020) yaptig1 ¢alismasinda dgrencilerin derslere
yeterince katiliminin yiiz yiize egitime gore daha az oldugu goriilmektedir. Ozel okullarda
calisan fen bilimleri 6gretmenlerinin uzaktan egitimin avantajlarma yonelik tutumunu devlet
okulunda calisan fen bilimleri Ogretmenlerine gore manidar sekilde daha yiiksek
bulunmustur. Bu durum bu arastirmaya katilan ve 6zel okullarda calisan 6gretmenlerin
sayisinin devlet okulunda ¢alisan 6gretmenlerin sayisindan hem fazla olmasina hem de 6zel
okullarda calisan 6gretmenlerin sahip olduklari firsatlara baglanabilir. COVID-19 pandemisi
siirecinde 6zel okullarmn sahip oldugu dijital egitim segenekleri 6gretmenlere iyi bir altyap:
sunmaktadir (Alpago ve dig., 2020). Kaynar ve digerleri (2020) COVID-19 pandemisi
siirecinde 0zel okullarda calisan Ogretmenlerin uzaktan egitime karsi tutumunun devlet
okulunda ¢alisan 6gretmenlerden benzer alanlarda daha ytiksek diizeyde oldugu sonucuna
ulagsmistir. Benzer sekilde Alper (2020) COVID-19 pandemisi siirecinde 6zel okullarda
calisan 0gretmenlerin uzaktan egitime karsi algilarini yiiksek bulmus ve bu sonucun okulun
ogretmenlere teknolojik araglarla ilgili verdigi akademik ve teknik destek, derslerin daha
rahat anlatilabilmesi ig¢in okulda saglanan imkanlar (kamera, internet vb.) ve tim
calismalarin uzaktan egitime uygun bir sekilde uyarlanmasi icin yapilan ¢aligmalara bagh
oldugunu belirtmistir. Bu baglamda COVID-19 pandemisi siirecinde 6zel okullarin sagladig:
imkanlarin devlet okullarina gore nispeten fazla oldugu soylenebilir.

Bulgular fen bilimleri 6gretmenlerinin kidem yilinin ya da cinsiyetinin uzaktan
egitime karsi tutumda anlamli bir fark olusturmadigimi ortaya koymustur. Bu sonug
ogretmenlerin COVID-19 pandemisinde zorunlu olarak yasadiklar1 uzaktan egitim siirecinin

avantaj ve dezavantajlarini ayni1 anda yasamak zorunda kalmalarina baglanabilir; yani farkl
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kideme ya da cinsiyete sahip Ogretmenler uzaktan egitim deneyimini daha Onceden
yasamadan siirece hazirliksiz yakalanmislardir (Bakioglu & Cevik, 2020). Sosyal agidan
ogretmenin kisith hayati, 6grenci ile iletisimin hangi platformda olursa olsun bir siire sonra
azalmasi, Ogrenci motivasyonunun zamanla azalmasi ve COVID-19 pandemisinin
uzamasiyla avantajlarin bile 6gretmenlerde yarattig1 siradanlik hissi kidem yilinin énemini
ylz ylize egitime gore azaltmis olabilir. Bu dénemdeki benzer calismalara bakildiginda
Kaynar ve digerleri (2020), ve Soydan (2021) bu donemde yaptiklar1 ¢calismalarinda mesleki
kidemin uzaktan egitime karsi tutum {izerinde anlaml bir fark olusturmadigina dair
sonuglar elde etmislerdir. Bununla birlikte Agir (2007), Kocayigit ve Usun (2020) ve Yumbul
(2021) ytriittiikleri ¢alismalarinda 0-5 yil arasinda ¢alisan Ogretmenlerin uzaktan egitim
tutumunun 21 yil ve tiizeri kideme sahip Ogretmenlere gore daha yiiksek oldugunu
bulmuslardir. Bu ¢calismalar COVID-19 pandemisi dncesinde yiiriitiildiigtinden meslege yeni
baglamis Ogretmenlerin teknoloji bilgisinin uzaktan egitim tutumunda olumlu etki
edebilecegi sOylenebilir ancak zorunlu yasanan uzaktan egitim doneminde her kidemdeki
ogretmen bu siireci olumlu ve olumsuz yanlariyla birlikte yasamistir. Ilgili literatiir
incelendiginde Agir (2007), Ulkii (2018), Kaynar ve digerleri (2020), Kocayigit ve Usun

(2020), ve Soydan (2021) benzer sonuglara ulagtiklar: gortilmiistiir.

Uciincii Arastirma Sorusuna Iliskin Tartisma ve Sonuc

Aragstirma bulgular1 fen bilimleri 6gretmenlerinin TPAB 6z yeterligi ile uzaktan
egitime karsi tutumu arasinda anlamh bir iliski olmadigin1 gostermektedir. TPAB ile ilgili
ylz ylize egitim siirecinde yapilan g¢alismalarda TPAB'nin tiim alt bilesenlerinin etkisi
arastirilmis ve bu alanda yapilan bir¢ok calismada tiim bu alt bilegenlere iliskin 6z yeterlige
ait bulgular elde edilmistir, ancak COVID-19 pandemisi déneminin sahip oldugu olumsuz
kosullar TPAB ile ilgili algiy1 da etkilemis olabilir. Ogretmenlerin COVID-19 pandemisi
siirecine hazirliksiz bagladiklar1 g6z Oniinde bulunduruldugunda, uzaktan egitimde
kargilagtiklar1 oncii sorunlarin sahip olduklar1 TPAB’den bagimsiz oldugu sdylenebilir.
Uzaktan egitimde teknik yetersizlik, uzaktan egitime uygun nasil plan hazirlanacaginin
bilinmemesi, ev ve is hayatinin saatlerinin birbirine karismasi ile aile igi iligkilerin de etkisi
Ogretmenlerde stres diizeyini, uzaktan egitime uyumu olumsuz yonde etkilemistir

(Karadeniz & Zabci, 2020).
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Ogretmenlerin COVID-19 pandemisi siirecine hazirliksiz basladiklar1 goz oniinde
bulunduruldugunda, uzaktan egitimde karsilastiklar1 Oncii sorunlarin sahip olduklar:
TPAB’den bagimsiz oldugu soylenebilir. Uzaktan egitimde teknik yetersizlik, uzaktan
egitime uygun nasil plan hazirlanacaginin bilinmemesi, ev ve is hayatmnin saatlerinin
birbirine karismasi ile aile ici iligkilerin de etkisi 6gretmenlerde stres diizeyini, uzaktan
egitime uyumu olumsuz yonde etkilemistir (Karadeniz & Zabci 2020). Fazla stres ve
endiseye sahip olma ile birlikte sosyal hayatin kisitlanmasi, her 6grenciyi canli derse dahil
edememe ve Ogrenci -velilerin bilgisayar/teknoloji kullanimindaki yetersizlikler de yine bu
donemde yasanan sorunlar olmustur (Kavuk & Demirtas, 2021). Bu bilgiler baglaminda
ogretmenlerin zorunlu uzaktan egitime yonelik algilar1i TBAP bilesenlerinden bagimsiz
olmamakla birlikte elde edilen sonuglarin isiginda anlamli bir iliskisi de olmadig:
goriilmektedir. Benzer bir arastirmada Yalgin (2021) COVID-19 pandemisi stirecinde benzer
bir amacla yaptig1 calismasinda web pedagojik igerik bilgisinin 6gretmenlerin uzaktan
egitime kargs: tutumlar1 arasinda anlaml bir iliski olmadigina ulasmistir

Dérdiincii Arastirma Sorusuna Iliskin Tartisma ve Sonuc

Arastirmadan elde edilen bulgulara gore kidem yilmin TPAB f{izerine etkisiz
olmasinin en temel nedenlerinden biri tiim 6gretmenlerin bu siirece hazirliksiz yakalanmasi
ve dolayisiyla karsilastiklar1 zorluklarin neredeyse ayni olmasina baglanmaktadir. Bu
baglamda igsel motivasyonun kidemden bagimsiz olarak Ogretmeni siireci yonetmesini
tetikleyen unsurlardan biri oldugu soylenebilir. Firat, Kiling ve Yiizer (2018), uzaktan
egitimde en Onemli belirleyicinin i¢sel motivasyon oldugunu belirtmistir. Kidem yilinin
TPAB iizerinde etkili oldugu alan PB alanindadir. Kidemli 6gretmen 6grencisiyle yiiz ytiize
egitimde tecriibe ettigi problem ¢6zme becerisini uzaktan egitim siirecine de aktarabilmistir.
Karadeniz ve Zaba (2020) COVID-19 pandemisi siirecinde 6gretmenlerin iyi oluglari ile ilgili
yaptig1 calismasi bunu destekler niteliktedir ve kidem yili fazla olan bir 6gretmenin, 6zellikle
11 yili tizeri meslek yilinda olan 6gretmenler karsilastiklar: sorunlar1 daha sakin karsilayarak
mantikli davranmakta ve sorunlar altinda kalmadiklarin1 gostermektedir. Bu da kidem yil1
fazla olan 6gretmenin uzaktan egitimde karsilasti$1 en temel sorunlar1 ¢ozmede pedagojik
bilgisinden yararlandigini gostermektedir.

Yapilan goriismelerde cinsiyetin Ogretmenlerin TPAB Ozyeterligi {izerine etkisinin

olmamasinin 6gretmenin karakter 6zelligine ve kendi 6grenme motivasyonuna bagli oldugu
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sonucuna ulagilmistir. Ogretmenlerin benzer siireclerden gecmesi ve uzaktan egitimin
bilgisayar teknolojisine paralel bir gelisim gostermesi de 6gretmenlerin cinsiyetten bagimsiz
teknoloji algilarinin aynm1 olmasma sebep olan bir durumdur (Cok & Giinbatar, 2022).
Cinsiyet farkhiligimin etkili olmasi1 COVID-19 pandemisi doneminde erkek Ogretmenlerin
daha fazla zamana sahip olmasindan kaynakli TB’sinin kadin Ogretmenlere gore fazla
olmasma baglanmistir. Topgu'nun (2020) yaptig1 calismada erkek 6gretmenlerin TB’sinin
kadin 6gretmenlere gore daha fazla olmasi bu sonucu destekler niteliktedir.

Uzaktan egitimin avantajlarina dair 6gretmen goriisleri incelendiginde 6gretmenlerin
ders planlamasi ve teknoloji kullanimina yonelik avantajlar1 6n planda tutarak goriisler
bildirdigi goriilmektedir. Ogretmenlerin, bu siirecte etkili bir sekilde teknolojiden
yararlanmak zorunda olmalar1 ve Ogretim siirecini daha etkili getirme beklentisine dair
goriis bildirmelerinde uzaktan egitime hazirliksiz baglamalar: etkili olmustur. Uzaktan
egitimde teknolojide kendini yetersiz hisseden 6gretmenler kendilerini gelistirmeye yonelik
¢alismalar yapmis ve 6grencilerle farkh etkilesimler yaratmak igin animasyon, simiilasyon ve
gosteri deneyleri kullanmuglardir (Bostan-Sarioglan ve dig., 2020). Ogrenim materyalleri
zengin hale getirilmis (Bagaran ve dig., 2020) ve 6grenciler cogunlukla kendi planlamalarin
yaparak bireysel sorumluluk almis, bagimsiz bir 6grenme becerisi gelistirmis ve kendi
akademik takibini yapmistir (Dogan & Kogak, 2020). Ogretmenlerin uzaktan egitimde egitim
teknolojileri ile ilgili egitim alan 6gretmenler kendilerini daha yeterli hissetmislerdir (Cok,
2021).

Fen bilimleri Ogretmenlerinin uzaktan egitimin simrhilhklarina dair gortsleri
incelendiginde Ogrencinin merkezde oldugu simnirhiliklarin 6nde oldugu goriilmektedir.
Akademik degerlendirmelerde, konunun ne kadar anlasildigindan ya da ne kadar
ogrenildiginden emin olamamanm, Ogretmen ve Ogrencilerin bu donemi ilk defa
deneyimlemesinden kaynaklandigi soylenebilir. Bozkurt (2020) calismasinda yiiz ylize
egitimin taklit edilmesinden uzak durularak ogrencilere elestirel bakis agis1 kazandirmay:
hedefleyen 6l¢me degerlendirmeler hazirlamak icin kaynaklarin gelistirilmesi gerektigini
One slirmigtiir. Sahinoglu ve Saglam-Arslan (2021) yaptigi arastirmada ogretmenlerin
COVID-19 pandemisi donemi uzaktan egitimde olme degerlendirme konusunda
zorlandiklarina ulasmistir. Uzaktan egitimde calisma ve degerlendirmelerin g¢evrimigi

platformlardan yapilmasi, Ogretmenlerin Ogrencileri yiiz yilize egitimde oldugu gibi
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calismay1 yaparken fiziksel olarak gorememesi yapilan calisma ve degerlendirmelere karsi
ogretmenlerde giivensizlik olusturmustur. Adigiizel'in (2020) ¢alismasinda belirttigi gibi
ogretmenlerin ¢oktan se¢gmeli degerlendirmelere giivenmemeleri degerlendirme igeriginden
¢ok uygulanma sirasinda kullanilan teknoloji ve internetin yeterli seviyede giivenli
olmamasindandir ve dolayisiyla 6gretmenler uzaktan egitim uygulamalarina uzak durmak
istemektedirler.

Ogretmenlerin ¢alistig1 kurumun katkismin uzaktan egitim siirecine olumlu etkileri
oldugu sdylenebilir. Ogretmenlerin uzaktan egitimle ilgili hizmet ici egitim almalar1 siireci
daha rahat yonetmelerini saglamistir. Canbazoglu-Bilici ve Baran'in (2015) yaptig1 calismada
ogretmenlerin aldiklar1 egitim sonrast TAB, TPB, TB alanlarinda 0z yeterlikleri yiiksek
cakmistir. Oztas (2021) calismasinda teknoloji ile ilgili ogretmenlerin hizmet i¢i egitim
almasinin gerekli ve faydali oldugunu belirtmektedir. TEDMEM (2021) raporuna gore bazi
okullar 6gretmenlerin bagka 6gretmenlerle etkilesim icinde olabilecekleri sanal 6gretmenler
odas1 gelistirmis ve bu etkilesimin hedefinin 6gretmenlerin kendini yalniz hissetmemesini
saglamak ve deneyim paylasimlarina olanak vermek oldugu agiklanmis, EBA TV’de yine
“Ogretmenler Odast Kusag1” bulusmalar1 diizenlenmis ve ayrica Ogretmenlerle
gerceklestirilen “Ziya Ogretmen ile Egitim Bulugsmalar’’min &gretmen motivasyonunu ve
bireysel ¢abasini artirmasii hedefledigi belirtilmistir. Bu baglamda uzaktan egitimde
O0gretmenlerin birbirleri iletisim iginde olmasi bu siireci nispeten daha kolay gecirmelerine
olanak sagladig1 sOylenebilir.

Kidem yilmin uzaktan egitim siirecinde etkisiz olmasmin oJgretmenlerin siirece
birlikte baslamasi ve esit sartlarda olmasi, benzer ders materyalleri kullanmasi ve benzer
sorunlar1 yasamasi yoniindedir. Bu sonuglara bakildiginda COVID-19 pandemisi doneminin
getirdigi bircok etkenin kidem yili 6niine gectigi soylenebilir. Kidem yilinin uzaktan egitim
siirecine etkili olmasi bu siirecte egitimin tamamen internet ortamindan ve teknolojik bilgi
gerektirmesinden kaynaklandigi soylenebilir. Yapilan c¢alismada kidem yili ile teknoloji
uyumu, arastirma yapabilme becerisi etkisi goriilmektedir. Erken yasta teknoloji ile tanisan
ogretmenlerin uzaktan egitime olumlu bakmasi ve teknoloji kullanimu ile ilgili kaygisinin az
olmasi normaldir (ipekli, 2022). Mesleki deneyimi az olan geng Ogretmen yakin ge¢miste
mezun oldugu lisans egitiminde teknolojik ara¢ ve gerecleri daha fazla kullanmis olabilir

(Karakus & Ersen, 2021). Bununla birlikte mesleki kidemi fazla olan 6gretmenin uzaktan
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egitim tecriibesi olabilir ve kidemi az olan 6gretmene gore uzaktan egitime daha olumlu
bakar (Kocayigit & Usun, 2020).

COVID-19 pandemisi kosullar1 goz oniinde bulunduruldugunda ogretmenlerin
cinsiyetinin farkli olmasmin verilen egitim {izerinde etkili olmadig1 soylenebilir. Tiim
ogretmenlerin uzaktan egitime ayni anda baslamus, yiiz yiize egitimde biiyiik ¢cogunlugunun
uzaktan egitim deneyimi olmamasi ve benzer deneyimlere sahip olmalar1 cinsiyeti
onemsizlestirmistir (Cok & Giinbatar, 2022). Bununla birlikte toplumsal cinsiyet etkisi
Unal'in (2021) 6gretmenlerin COVID-19 pandemisi donemindeki is yagam dengesi ile yaptig
calismanin sonucu olan kadin o6gretmenlerin is ve Ozel yasami arasindaki dengeyi
kurmalarimin erkeklere gore daha zor olmasi ile desteklenmektedir. Benzer ¢alismalar da is
yasaminda ilerleyen kadinlarin ev i¢i sorumluluk ve g¢ocuk bakiminda zorlandiklar:
yoniindedir (Erben & Okten, 2014 akt. Unal, 2021). Yiiz yiize egitimde dgrenci ile daha sicak
ve yakin bir iligki kurulabilirken sanal smif ortamindan 6grenciye ulasmak o6grenci ile
iletisimi giiglestirmis ve akademik takibi zorlastirmis olmasi cinsiyetten bagimsizdir (ipekli,
2022). Bu baglamda 6gretmenlerin cinsiyet farklilig1 uzaktan egitim siirecini etkilememistir.

Fen bilimleri o6gretmenlerinin sahip oldugu TPAB'nin COVID-19 pandemisi
doneminde yasanan uzaktan egitim ile arasinda anlamli bir iliskinin bulunmamasi
ogretmenlerin TPAB alt bilesenlerinin hepsini uygulayacak sartlar altinda olmamasina
baglanabilir. Organ-Ulus (2022) COVID-19 pandemisi donemi uzaktan egitimde yaptig
calismasinda uzaktan egitimin 6gretmenin merkezli egitim olmas1 ve 6grencinin daha az
aktif olmasi nedeniyle teknoloji kullanilabilirliginin sinirli oldugunu ve egitimin de yiiz yiize
egitime gore smirh bir ortamda olmasinin TPAB becerilerini geride biraktigina dair sonuglar
elde etmistir. Ogretmenler cogunluklu olarak COVID-19 pandemisi dénemi 6ncesinde
teknolojik ve 6gretim materyali kullaniminda hangi beceriye sahipse COVID-19 pandemisi
doneminde ¢ogunluklu olarak bu becerileri kullanma egilimde olmustur. Bu durum sisteme
hizli bir sekilde ayak uydurma zorunlulugundan kaynaklanmis Ogretmenler uzaktan
egitimde hangi yazilimin kullanilacagi, ders igeriginin nasil hazirlanmas: gerektigi ve
ogrenci ile iletisim konusunda tereddiitler yasamislardir (Cok, 2021). TEDMEM (2021)
raporuna gore ogretmenler dijital yeterliliklerini icerik gelistirmeye odaklanarak artirmaya

calisirken zaman ve smif yonetimi konusunda da mesleki gelisime ihtiya¢ duymuslardir.
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Uzaktan egitim siirecinde Ogretmenler farkli alanlarda sorunlarla karsi karsiya
kalmiglardir. Ozellikle zamanin tamamen evde gecirildigi bu dénemde 6gretmenler de diger
bir¢ok meslek grubunda oldugu gibi sosyallesememis, uzun saatler galismak zorunda
kaldig1 igin motivasyonlar1 etkilenmis bir yandan da c¢ocuk sahibi olmanin getirdigi
sorumluluklari da yerine getirmek zorunda kalmiglardir. Ogrencilerin biiyiik bir bliimiiniin
uzaktan egitime kars: isteksiz oldugu goriilmektedir (Akgiil, 2021). Ayrica 6grencilerin bu
siirecte bir degerlendirmeye girmeyeceklerini bilmeleri dis motivasyonlarini azaltmistir (Di
Pietro ve dig., 2020). Ogrencilerin motivasyonunun diisiik olmasi ve derse uyum
saglayamamalar1 6gretmenlerin bu sorunlarin iistesinden gelebilmek igin 6grenciye daha
fazla soz hakki verme, farkli kurallar ortaya koyma, gorsel ve isitsel kaynaklar:
gesitlendirerek ders verimini artirma gibi farkh yollarla 6grenciye ulasmaya calismalarina
neden olmustur (Basaran ve dig., 2020; Sahinoglu & Saglam-Arslan, 2021).

Tiim bu bilgiler 151831nda COVID-19 pandemisine hazirliksiz ve beklenmedik bir
sekilde yakalanan fen bilimleri 6gretmenlerinin sahip olduklar1 TPAB 6z yeterligi ile uzaktan
egitim tutumlar1 konusunda nicel boyutta elde edilen bulgular, nitel boyutta 6gretmen
goriisleriyle de desteklenmektedir.

Oneriler

Tiim diinyay1 hazirliksiz bir sekilde etkisi altina alan COVID-19 pandemisi egitim
alaninda da etkiler gostermis, 6gretmenlerin hizli ve beklenmedik bir sekilde teknolojiyi
egitime entegre etmelerini gerektirmistir. Bu siirecte 6gretmenlerin sahip oldugu TPAB'nin
icinde bulunduklar1 uzaktan egitim siirecini ne kadar ve nasil etkiledigine dair yapilan bu
arastirmanin diger arastirmacilara yonelik onerileri asagidaki gibidir:

1) Devlet okulunda galisan fen bilimleri 0gretmenlerinin uzaktan egitimde ihtiyaglarini
belirlemek ve ¢oziim sunmak amaciyla arastirmaya daha ¢ok devlet okulu 6gretmeninin
katilmasi ve arastirmanin nitel boyutunun genisletilmesi saglanabilir.

2) COVID-19 pandemisi doneminde uzaktan egitime dair goriisler, algi, ihtiyaglar ile
COVID-19 pandemisi doneminde 6gretmenlerin uzaktan egitimde teknoloji bilgisi ve
kullanimina dair alan yazinda ¢ok fazla arastirma bulunmakla birlikte 6gretmenlerin

sahip oldugu TPAB'nin uzaktan egitim siirecine etkisini arastiran arastirmalar artirilabilir.
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3) COVID-19 pandemisi doneminde yasanan uzaktan egitimin avantajlar1 ve sinirliliklariin
cinsiyet ve kidem yilindan etkilenip etkilenmedigine dair elde edilen bulgular baska
arastirmalarda nedenleriyle ele almabilir.

4) TPAB'nin tiim alt bilesenlerinin cinsiyet ve kidem yilindan etkilenip etkilenmedigine dair
elde edilen bulgular baska arastirmalarda nedenleriyle ele alinabilir.

5) Ogretmen dgrenci iliskisi ve iletisimindeki zorluklar1 hangi yontemlerle nasil agilacagina
dair 6gretmen ve 6grencilere rehberlik destegi saglanabilir.

6) Kidem yili fazla olan 6gretmenlerin teknolojiyi egitime daha fazla entegre etmesi ve
kendisini yeterli hissetmesi amaciyla hizmet ici egitimler artirilarak var olan yiiz ytlize
egitimde de kullanmalar: yoniinde destek saglanabilir.

7) TB ve TAB ile ilgili yapilacak olan egitimlere kadin 6gretmenlerin daha fazla katilmasi
tesvik edilebilir.

Okullar kendi imkanlarini goz oniinde bulundurarak olas: bir uzaktan egitimde fen
bilimleri dersinin veriminin nasil artirilacagina ve hangi kaynaklarin kullanilarak derslerin
planlanabilecegine dair 6n hazirliklar yapabilir.
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decreased in recent years. It has been determined that the number of
Publication Language: Turkish theses written in the first grade of primary education is quite less

compared to other grade levels.
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[Ikogretim Fen Egitiminde Kavram Yanilgilariyla Ilgili Tezlerin
Incelenmesi: 2012-2022 Yillar1 Arasi

Makale Bilgisi Oz

Pek cok alanda karsimiza cikabilen kavram yanilgilar1 Fen egitiminde

de bireylerin siklikla karsilastigt durumlardan biri oldugundan ve
Gelis: 03 Mays 2023 ilerideki

ogrenmeleri etkilediginden dolay1 incelenmesi gereken
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konular arasindadir. Bu arastirmanin amact Fen bilimleri dersi

kapsaminda kavram yanilgilar1 konusuyla ilgili iilkemizde 2012-2022

Anahtar kelimeler: Kavram yanilgisi, yillar1 arasinda yazilmis olan yiiksek lisans ve doktora tezlerinin
Fen egitimi, kavram, kavramsal incelenmesidir. Bu amag¢ dogrultusunda toplamda 111 adet doktora, 14
degisim adet yiiksek lisans olmak tizere 125 adet tez incelenmistir. Calismada

Dokiiman inceleme yontemi kullanilmistir. Tezlerin analiz siirecinde
d 10.18009/jcer.1291680 betimsel analiz yonteminden yararlanilmis, ¢alismalar uygun temalara
yerlestirilmistir. Yapilan analizler dogrultusunda fen egitiminde
Yayim Dili: Ttirkge kavram yanilgilar1 konusunda yapilan calismalarin son yillarda
azaldig1 goriilmiistiir. [lkogretim ilk kademede yazilan tez sayismin

diger sinif seviyelerine gore oldukga az oldugu tespit edilmistir.
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Introduction

Education, which has passed through various stages from past to present; diversified
according to the needs of individuals and the conditions of the period, enriched with new
methods and techniques. The expectations of the developing and changing society from
Science education have also changed considerably. Aktiirk (2018), Science education, which
is one of the main branches of basic education, is very important. With the modern age,
science is rapidly renewing itself and developing. In order to keep up with this rapid
development and to meet the need for individuals to know, importance should be given to
science education.

It is also possible to encounter some difficulties when transferring concepts in natural
sciences. The concepts in the content of the lesson can sometimes create obstacles for
individuals in associating with daily life and we may have difficulty in using these concepts
(Aygiin, 2019). If the connection between these concepts we learn is not established correctly
or if the wrong connection is established, it can cause great difficulties in learning in the
future (Ayer, 2021). If these improperly established ties are not resolved, they can settle in
our minds and become permanent and turn into misconceptions. Simsek (2022), our
thoughts that do not coincide with scientific facts are often referred to as misconceptions.

In this study, theses that answer many questions such as what misconceptions are,
how they can be identified, how they can be eliminated, and on which subjects
misconceptions occur are examined and brought together. The aim of this research is to
examine the master's and doctoral theses written between 2012-2022 in our country on the

subject of misconceptions within the scope of Science course. While examining the theses, the
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themes of year, grade level, learning area, subject, methods of identifying and eliminating
misconceptions were created and it was aimed to place the studies in the appropriate areas.
The questions to be answered within the scope of this purpose are stated below. These
thoughts can be formed as a result of simple observations or personal experiences.

1) What is the distribution of master's and doctoral theses written on the subject of
misconceptions according to years?

2) What is the distribution of studies on misconceptions according to grade levels?

3) What are the subject areas examined in the theses?

4) What are the topics examined in the theses?

5) What are the methods of detecting misconceptions in the studies carried out?

6) What are the methods to eliminate the misconceptions of the studies carried out?
Method
Research model

In this study, document examination method, which is one of the qualitative research
methods, was used. Karasar (2020), defines the document analysis method, also known as

documentary examining, as data collection by examining the recorded documents.

Study Group

The study group consists of 111 master's and 14 doctoral theses written on the
misconceptions of Primary Science courses. The scope of the study is limited to the years

2012-2022.

Data Collection and Analysis

In order to collect research data, the Higher Education Council (YOK) National Thesis
Center database was used. Descriptive analysis method was used in the analysis part of the
research data. Descriptive analysis; It is an analysis method consisting of collecting,
organizing and summarizing data related to research (Giirbliz & Sahin, 2018). Its main
purpose is to transfer the collected data and to be able to explain their relationship with each

other (Seker, 2020).

After the problem of this research was determined, data began to be collected. The

data related to master's and doctoral theses were listed using the Microsoft Exel program

=
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and placed in the appropriate frameworks. Finally, based on the findings, the discussion and

conclusion section was written.

Results, Discussion and Conclusion

This study, was created in order to examine the graduate theses written between 2012
and 2022 on the misconceptions encountered in primary science education and to make a
general evaluation. In the examination of the theses, the themes of year, grade level, learning
area, subject, methods of detecting and eliminating misconceptions were created and the
studies were placed in appropriate themes.

First of all, the types of theses and their distribution according to years were
examined and graphed. As a result of this graph, master's theses were written more than
doctoral theses. When we examine the grade levels of the theses, we see that the most work
is done in 7th and 8th Classes.

According to the results of the table in which we examined the subject areas of the
theses, the most studied subject area is "Matter and Its Nature". The most studied topic is the
subject of "Change of Matter".

When we examined the misconception detection methods used in the theses, it was
determined that the most commonly used method was the misconception test, success test
and conceptual comprehension test. As a method of misconception removal, computer-aided

teaching and concept caricature method were used the most.
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Gegmisten gilintimiize ¢esitli asamalardan gegen egitim; bireylerin ihtiyacina ve
donemin kosullarina gore cesitlenmis, yeni yontem ve teknikler ile zenginlestirilmistir. Bu
degisim pek cok alani etkiledigi gibi Fen egitimini de etkilemistir. Gelisen ve degisen
toplumun fen egitiminden beklentileri de oldukca degisim gostermistir. Aktiirk (2018), temel
egitimin ana boyutlarindan biri olan fen egitiminin oldukca onemli olduguna gonderme
yapmaktadir. Bu baglamda modern donemler ile birlikte bilimin daha da hizl1 yenilenmekte
ve gelismekte oldugu kaginilmaz bir gergektir. Bu hizli gelisime ayak uydurabilmek ve
bireylerin bilme gereksinimlerini kargilayabilmek icin; fen egitiminin 6nemli bir bilesen
oldugu ileri stirtilebilir.

Fen egitimi temelde; fizik, kimya ve biyoloji disiplinlerinin biitiinciil bir igerigine
karsilik gelmektedir. Bagka bir boyutuyla aslinda fen egitimi; evde, okulda, is hayatinda
kisacas1 yasamimizin her alaninda karsimiza ¢itkma potansiyeli tasiyan bir alandir. Bundan
dolay1 fen kavramlarmin dogru 6grenilmesi ve bu yondeki 6grenimin garantilenmesi icin
nitelikli bir 6gretme 6grenme siirecinin tasarlanmasi oldukca énemlidir (Sarikaya & Akbas,
2020). Fen kavramlarinmi aktarirken bazi zorluklarla da karsilasabilmek miimkiindiir. Dersin
icerigindeki teorik kavramlar, bazen giinliik hayatla iliskilendirme bakimindan giigliikler
olusturabilmekte; bu durum da ilgili teorik kavramlarin 6grencilerce bilimsel alana uygun,
olgusal bir tutarhiliga sahip ve anlamli bir bi¢imde yapilandirilmasini engellemektedir
(Aygiin, 2019). Ogrenciler fizik, kimya ve biyoloji disiplinleriyle alakali kavramlara farkh
anlamlar da ytikleyebilmektedir (Yanarates, 2022). Anlamli 6grenmeler gerceklesmediginde
ise, bilgilerin bilissel olarak gergeklerle uyumlu gruplandirilmas: miimkiin olamamaktadir.
Eger mevcut bilissel yap1 ve yeni formel kavramlar arasindaki bag dogru kurulmadiysa
kalic1 6grenme saglanmasit bakimindan da giigliikler ortaya cikabilecektir (Ayer, 2021). Ilgili
yanlis bagdastirmalar, ¢oziime kavusturulmadig: takdirde zihinlerimize yerlesip kalic1 ve
yanilgili bilissel yapilar ile direngli kavram yanilgilarina olusturabileceklerdir.

Kavram yanilgilarini daha iyi anlamak bakimindan; oncelikle kavram teriminin ne
oldugunu ve 06zelliklerini sorusturmakta yarar vardir. Bu baglamda kavram terimi; olgu,
veya varliklar ve varliklar arasi iligkilerin ortak 6zelliklerinin biligsel olarak belirlenmesiyle
olusturulan zihinsel yapilar ya da diislince birimleridirler ($Simsek, 2022). Kavramlar

hayatimizin odaginda diisiince ve iletisim eylemliligimizin merkezinde yer alan Gnemli

=
=Y
g 1]
el

Journal of Computer and Education Research Year 2024 Volume 12 Issue 23 125-147

129


http://orcid.org/0000-0003-3604-2694
http://orcid.org/0000-0002-6581-4828
http://orcid.org/0000-0002-3691-8273

Mert, Apaydin & Omca-Cobanoglu

yapilardir. Kavramsallagtirma siirecinde, kavramlar ve kavramsal terimler olmadan; bir
diisiince sistemi ve diisiinme eylemliligi, dil becerisi ve bilgi birikimi siireci gerceklesemez.
(Uyanik, 2014). Zihnimizde bir kavramsal iligkiler ag1 i¢inde yapilandirilan yeni kavramlar
yanilgili ya da gerceklerle uyumlu bir statiide de olabilirler. Bu durum, yeni kavramsal
catinin kismen veya biitiiniiyle olgularla tutarhlik baglaminda dogru olarak kurgulanip
kurgulanmadigiyla iligkilidir (Apaydmn, 2020; Simsek, 2022). Kavramlarin zihinsel olarak
yanhs kurgulanmasi hatali 6grenme biciminde ifade edilebilecek bir olgunun ortaya
¢ikmasmna neden olur. Hatali 6grenmeler ise 6grencinin zihninde kalici hale gelebilir ve
diizeltilmedigi takdirde de planli programl bir 6gretim sonrasinda bile varligini devam
ettirebilen direngli kavram yarnilgilarina dontisebilirler. Bireyler yasam deneyimlerinden
hareketle zihinlerinde bazi tanimlamalar olustururlar. Bunlar “On kavramlar” seklinde
tanimlanabilirler ve ¢ogunlukla yanilgihdirlar. Bir ogretim sonrasi hala varliin1i devam
ettiren yanilgili kavramlar ise kavram yanilgilaridir (Chi & Roscoe, 2002). Bu baglamda
Kartal (2022), kavram yanilgilarinin yanlis 6grenmeler veya 6gretmenin isledigi konunun
yanlis anlasilmasi sonucu olusabilecegine gondermede bulunmustur.

Kavram yamnilgilarmimn “Ne”ligine yonelik c¢alismalar yiritildagi gibi nasil
olusturulduklar1 da oldukc¢a merak konusu olmustur. Bu konuda da cesitli ¢alismalar
yapilmis ve bazi sorulara yanit aranmistir. Kubiatko ve Prokop’a (2009) gore kavram
yanilgilarinin olusumunda, miifredattaki bilgilerin yanlis aktarilmasi veya yanlis anlasilmasi
da etkili olabilmektedir. Cogumuz bazi kavramlar1 anlayamayiz ve cgesitli nedenlerden
dolay1 yamilgili kavramlar yapilandirabiliriz. Boylesi durumlar: ortadan kaldirmak ve yeni
edindigimiz bilgileri dogru semalara yerlestirebilmek; diizeltici nitelikte etkinlik ve deneyim
ornekleriyle donatilmis bir 6gretim siirecini zorunlu kilabilir.

Bireylerin var olan kavram yanilgilarim1 ortadan kaldirmak igin bu yanilgilarla
ylizlesmeleri gerekmektedir. Bireyler kendilerinde olan bilgilerle aciklayamayacaklar:
olgusal problemlerle kars: karsiya kalabilirlerse kavram yanilgilarini giderme konusunda
onemli bir adim atilmis olurlar (Godek ve dig., 2019). Bunun disinda 6grenciler, yarlgil
kavramlariyla ytizlesseler de kavram yanilgilarmimn giderilmesi bakimindan her zaman
istekli olmayabilirler. Yani direncgli yanilgilara sahip olabilirler. Yeni bir diistinceyle
karsilagtiklarinda bu Onermeyi reddedebilir, degisime direng goOsterebilir ve kendi

bildiklerinin dogru oldugu epistemik inancina 1srarla sarilabilirler. Hatta kendi
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diistinceleriyle yeni bilgiyi birlestirip melez diisiinceler bile olusturabilirler (Godek ve dig.,
2019). Bu kavram yanilgilarim1 ve melez diisiinceleri gidermek igin, anlamli 6grenmeler
saglayabilmek; semac1 yaklasima gore var olan bilgiler ile dogru bilgileri yer degistirmek
gerekmektedir. Bu durum ¢ogunlukla hemen gergeklesen bir olgu degildir. Uzun bir siireci
zorunlu kilabilir. Bu siire¢ kavramsal degisim siireci olarak adlandirilabilir (Balim & Aydin,
2013).

Alan yazin igeriklerinden hareketle ileri stiriilebilir ki; kavramsal degisimin
gerceklesebilmesi; yeni edinilen kavramlarin, bireyler tarafindan gerekli bulunmasmna ve
bireylerin zihninde dogru biligsel kategorilere yerlestirilmesine baghdir. Dogrudan bir
gondermeyle kavramsal ekoloji teorisine (Posner ve dig., 1982) gore; kavramsal degisime
maruz kalan biligsel yapilar, oncelikle yeni 6grenilen bilgiyi anlasilir ve mantigina uygun
bulmalidirlar. Sonrasinda yeni bilgiyi kavrayabilmelidirler ve bu bilginin karsilagtigi yeni
problemi ¢6ziime kavusturabildigini anlamalidirlar. Son olarak ise yeni kavramsal yapinin,
karsilagilabilecek sonraki problemlerde ¢oziim iiretebilecegine epistemik olarak
inanmalidirlar (Godek ve dig., 2019; Posner ve dig., 1982). Kavramsal degisim siirecinde
ogrencilerin bolca deneyim yasamasi onemli bir etkendir (Sari ve dig., 2019). Bundan dolay1
okullarda  kullanilan  yontem ve  teknikler, oOgrencilerin  kavramsal degisim
gerceklestirebilmelerini saglayacak; zaman alici deneyimler ve etkinlikler bigiminde
tasarlanmalidirlar. Egitimciler 6grencilerde olusmasini istedikleri kavramsal degisimin bir
stire¢ oldugunun ve hemen gerceklesemeyeceginin farkina varmalidirlar. Bu baglamda ilgili
siirecte cesitlilik saglayici yontem ve tekniklerden yararlanilarak zengin bir egitim ortami
tasarlamanin &nemi biiyiiktiir (Godek ve dig., 2019). Ogrencilere sunulan egitim ve 6gretim
tasarimi, ilave kavram yamnilgilarina neden olabilecek sekilde degil de; daha ¢ok deneyim
iceren ve mevcut yanilgilarin farkina varilmasini saglayan nitelikte olmalidir (Vosniadou &
Skopeliti, 2017). Kavram yanilgilarini gidermek ve daha zengin bir 6grenme ortami
saglamak bakimindan okullarda kullanilan yontemler izlendiginde; kavram haritalari, zihin
haritalar,, kavram karikatiirleri ve modeller gibi cesitli yontemlere basvuruldugu
goriilebilmektedir (Balm & Aydm, 2013). Simsek’in (2020) belirttigi gibi, kavram
yanilgilarinin giderilebilmesi i¢in, dncelikle bu yanilgilarin neler oldugunun tespit edilmesi
gerekmektedir. Kavram yanilgilarini tespit etme de kullanilan yontemler arasinda siklikla

tercih edilenlerin; agik uglu sorular, yar1 yapilandirilmis goriismeler, ¢oktan se¢meli sorular,

=,
=Y
g 1
A 4

Journal of Computer and Education Research Year 2024 Volume 12 Issue 23 125-147

131


http://orcid.org/0000-0003-3604-2694
http://orcid.org/0000-0002-6581-4828
http://orcid.org/0000-0002-3691-8273

Mert, Apaydin & Omca-Cobanoglu

ifadeler tablosu, teshis testleri, yapilandirilmis gridler, tanilayict dallanmis agaglar, anlam
¢oziimleme tablolari, kelime iligskilendirme testleri, kavram haritalari, kavramsal degisim
metinleri, tahmin gozlem aciklama (TGA) yontemlerinin oldugu goriilebilmektedir. Bu
yontemler genellikle tespit amach kullanilsa da, yanilgilarin giderilmesine yonelik 6gretim
siirecinde de kullanilmaktadirlar. Godek ve dig. (2019) ise, kavram yanilgilarinin
giderilmesinde kullanilan yontemleri su sekilde siralamislardir; agik uglu sorular, kavram
carklary, anlam ¢oziimleme tablolari, kelime iliskilendirme, ¢izim, miilakat, poster, soru
cevap, kavram bulmacalari, balik kilgig1, arglimantasyon. Bu yontemler araciligiyla kavram
yanulgilarimin giderilebilmesi olanakl1 hale gelmektedir.

Kavram yanilgilari, hayatimizda 6zellikle formel 6grenme siirecinde 6nemli bir yer
isgal etmektedir. Iste bdylesi yanilgilarin kalici olmamasini saglamak bakimindan, tespit
edildikten sonra kavram yanilgis1 giderme ¢alismalarinin yapilmasi ve kavramsal degisimin
saglanmas1 bir zorunluluk olarak degerlendirilebilir. Temel egitim kademesi, bilimsel
bilgilerin aktarildig1 ilk asama olarak degerlendirilebilir. Ogrenciler pek gok derste yeni ve
anlamlandiramadiklar1 kavramlarla karsilagirlar. Ozellikle fen Ogretiminde bu tarz
kavramlar oldukca fazladir. Bununla birlikte fen 6gretiminin temel konular1 ve dolayisiyla
kavramlari, temel egitim kademesinde Ogretilir. Bu kademede ogretimi gerceklestirilen
kavramsal yapilar, sonraki smif diizeylerinde kullanilmak iizere, 6grencilerin zihinlerindeki
temel bilissel yapiyr olustururlar. Bu nedenle 6zellikle fen 6gretiminde kavram Ogretimine
oldukca 6nem verilmeli ve bundan dolay1 da 6gretmenlerin kavram yanilgilarinin neler
oldugunu; nasil giderilebilecegini iyi 6grenmeleri onemli bir gereklilik olarak karsimizda
durmaktadir.

Bu calismada kavram yanilgilarmin ne oldugu, nasil tespit edilebilecegi, nasil
giderilebilecegi, hangi konularda kavram yanilgilar1 olustugu gibi pek cok soruya yanit
arayan tezler incelenerek bir araya getirilmigtir. Alan yazin inceledigimizde bu kapsamda
detayli bir calismaya rastlanamamistir. Calismanin alana ilgi duyan bir¢ok egitimciye
yardimci olacag: diisiiniilmektedir.

Arastirmamin Amaci

Bu aragtirmanin amaci, Fen bilimleri dersi kapsaminda kavram yanilgilar1 konusuyla
ilgili 2012-2022 yillar1 arasinda Tiirkiye’de raporlanmis yiiksek lisans ve doktora tezlerinin

incelenmesidir. Tezler incelenirken yil, smif seviyesi, 0grenme alani, konu ve kavram
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yanilgilarinin tespit ve giderme yoOntemleri baslica temalar olarak alimmis ve yapilan
¢alismalarin uygun kategorilere yerlestirilmesi hedeflenmistir. Bu kapsamda, g¢alismay1
yonlendiren ilgili sorular asagida verilmistir.

1) Kavram yanilgilara yonelik yiiksek lisans ve doktora tezlerinin yillara gore
dagilimi ne sekildedir?

2) Kavram vyarnilgilar1 alanindaki ¢alismalarin simf diizeylerine gore dagilimu
nasildir?

3) Tezlerde incelenmis olan konu alanlari nelerdir?

4) Tezlerde incelenmis olan konular nelerdir?

5) Calismalardaki kavram yanilgilar: tespit etme yontemleri nelerdir?

6) Calismalardaki kavram yanilgilar1 giderme yontemleri nelerdir?

Yontem

Arastirma Modeli

Bu calismada nitel arastirma yontemlerinden biri olan dokiiman inceleme y&ntemi
kullanilmistir. Karasar (2020); belge tarama adiyla da bilinen dokiiman analizi yontemini,
kayitli olan belgelerin incelenerek veri toplanmasi seklinde tanimlamaktadir. Bu belgeler
film, ses, kayit cihazi, makale, mektup, hikaye, anket vb. olabilmektedir. Yildirim ve
Simgsek’e (2021) gore dogrudan goriisme veya gozlemin miimkiin olamayacag1 durumlarda
veya bu yontemleri desteklemek bakimindan da dokiiman inceleme yontemi
kullanilabilmektedir.

Calisma Grubu

Calismanin  kapsamini temel egitim/Temel egitim fen bilimleri dersi kavram
yanilgilarina yonelik 111 adet yiiksek lisans ve 14 adet doktora tezi olusturmaktadir. Calisma
2012-2022 yillar1 ile smirhdir. Ozellikle temel egitim diizeyi sorgulandigindan; temel
egitim/Temel egitim 1. (1, 2, 3 ve 4. Sinif) ve 2. kademedeki (5, 6, 7 ve 8. Sinif) smiflarla ilgili
tezler calisma kapsamina alimuistir.

Veri Toplama Araci

Arastirma verilerini toplamak amaciyla Yiiksekogretim Kurulu Bagkanligi (YOK)
Ulusal Tez Merkezi veri tabani kullanilmistir. 2012-2022 yillarini kapsayan bu ¢alismada veri

taban1 arama motoruna “kavram yanilgis1”, “fen egitimi”, “yanilgili kavramlar” anahtar

kelimeleri yazilarak uygun dokiimanlar saglanmstir.
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Veri Analizi

Aragtirma verilerinin analizinde betimsel analiz yontemi kullanilmistir. Betimsel
analiz; arastirma ile ilgili verilerin toplanmasi, diizenlenmesi ve 6zetlenmesi islemlerinden
olusan bir analiz yontemidir (Glirbiiz & Sahin, 2018). Temel amaci toplanan verileri
aktarmak ve birbirleriyle iligkilerini agiklayabilmektir (Seker, 2020). Betimsel analiz,
arastirmalarin genel yapisi Onceden belirlendikten sonra yapilir ve igerik analizi ile
kargilastirildiginda daha yiizeysel yapilan arastirmalar icin kullanilir. Arastirma kapsaminda
saglanan veriler 6nceden belirlenmis olan cergevelere yerlestirilir ve yorumlanir ( Sozbilir,

2009). Betimsel analiz yontemi dort asamadan olusmaktadir.

Bulgularin Bulgularin
tanimlanmasi yorumlanmasi

Tablo 1. Betimsel analizin asamalar1 (S6zbilir, 2009).

Betimsel analiz i¢in gergeve olusturma asamasinda, arastirmanin igeriginden yola
cikilarak genel bir gerceve olusturulur. Bu gerceveye gore temalar belirlenir. Tematik
cerceveye gore verilerin islenmesi asamasinda; Arastirmanin bulgular1 incelenir ve
gerekli temalara yerlestirilir. Uciincii asama olan bulgularm tanimlanmasi asamasinda
veriler tanimlanir ve agiklanir. Son asamada ise bulgularin iliskiler kurularak agiklanmasi
ve anlamlandirilmasi gergeklestirilir (Sozbilir , 2009).

Bu arastirmanin problemi belirlendikten sonra veriler toplanmaya baslanmstir.
Yiiksek lisans ve doktora tezleri ile ilgili veriler Microsoft Excel programi kullanilarak

listelenmis ve uygun gercevelere yerlestirilmistir.
Bulgular

Tablo 2. Fen egitiminde kavram yanilgilar: konusunda yazilmis olan tezlerin tiirleri ve yillara
gore dagilimlarinin frekans degerlerinin incelenmesi.
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25
20
15

10

I/IM
2012 2013 2014 2015 2016 2017 | 2018 2019 2020 2021 2022
Yiksek Lisans Tezi 1 5 5 12 10 14 17 21 7 7 12

™ Doktora Tezi 1 2 3 2 2 0 0 1 2 1 0

Yiiksek Lisans Tezi ™ Doktora Tezi

Fen egitiminde kavram yanilgilarina yonelik 2012-2022 yillar1 arasinda yazilan tezler
incelendiginde 111 adet yiiksek lisans tezi, 14 adet doktora tezi olmak iizere toplamda 125
adet teze rastlanmigtir. Yiiksek lisans tezlerinin yillara gore dagiliminda; 2012 yilinda 1 adet,
2013 ve 2014 yillarinda yilinda 5 adet, 2015 yilinda 12 adet, 2016 yilinda 10 adet, 2017 yilinda
14 adet, 2018 yilinda 17 adet , 2019 yilinda 21 adet, 2020 ve 2021 yillarinda 7 adet , 2022
yilinda ise 12 adet ytiiksek lisans tezinin raporlandig1 goriilmektedir. En fazla yiiksek lisans
tezi (21 adet) 2019 yilinda en az ise (1) 2012 yilinda yazilmuastir.

Doktora tezlerinin yillara gore dagilimina baktigimizda ; 2012,2019 ve 2021 yillarinda
1 adet, 2013, 2015, 2016 ve 2020 yillarinda 2 adet, 2014 yilinda ise 3 adet doktora tezi
yazilmistir.Doktora tezlerinin en fazla 2014 yilinda (3 adet) yazildigini; 2017, 2018 ve 2022
yillarinda ise fen egitiminde kavram yanilgilarina yonelik doktora tezinin yazilmadigini

izlemekteyiz.

Tablo 3. Kavram yanilgilar1 konusunda yapilan ¢alismalarin sinif diizeylerine gore dagiliminin
incelenmesi.
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7.Simf
5.51maf
3.S1imaf
1.S1nuf
0 5 10 15 20 25 30 35 40 45
1.Smuf  2.Smuf  3.Smuf | 4.Smuf | 5.S5muf | 6.Smuf | 7.Smaf | 8.Smaf
Doktora Tezi 0 0 0 2 6 3 6 4
Yiiksek Lisans Tezi 1 1 2 8 20 26 40 36

Doktora Tezi Yiksek Lisans Tezi

Smif diizeyine gore dagilimi inceledigimizde; Temel egitim birinci kademe
gurubundan 1. ve 2. Smiftan 1 adet yiiksek lisans tezi yazildigini, doktora tezi yazilmamis
oldugunu; 3. Smifta 1 adet doktora tezi, 4. Smifta 8 adet yiiksek lisans tezi 2 adet doktora tezi
yazildigim gdrmekteyiz. [kdgretim ikinci kademe grubunda ise 5. Smifta 20 adet yiiksek
lisans tezi 6 adet doktora tezi, 6. Sinifta 26 adet yiiksek lisans tezi 6 adet doktora tezi, 7.
Sinifta 40 adet yiiksek lisans tezi 6 adet doktora tezi, 8. Smifta 36 adet yiiksek lisans tezi 4
adet doktora tezi yazilmustir. Tablo irdelendiginde, Temel egitim birinci kademede fen
bilimleri dersinde kavram yanilgilarina yonelik ¢alismalarin Temel egitim ikinci kademeye
gore oldukca az oldugunu goriilmektedir. Temel egitim birinci kademede en fazla 3. ve 4.
sinifta ¢alisma yapilmis; Temel egitim ikinci kademede ise en fazla ¢alisma 7. ve 8. Sinifta
calisma yapilmustir. Yiiriitiilen tezlerden bazilar1 birden fazla sinif ile yapildigindan, Tablo 2
frekans degerleri ile Tablo 1 frekans degerleri farklilik gosterebilir.

Fen bilimleri 6gretim programindaki konu alanlar1 “Diinya ve Evren, Canlilar ve
Yasam, Fiziksel Olaylar, Madde ve Dogas1” seklindedir. Asagida yer alan tabloda tezler

“T1,T2,...” seklinde kodlanmis olup igerigini olusturan konu alani ile eslestirilmistir.

Tablo 4. Kavram yanilgilarina yonelik tez ¢alismasi yiiriitiilen fen bilimleri programi konu alanlarina
ait frekanslar.

Konu Alan1 Tez kodu Frekans

G
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Diinya Ve Evren T5,T8,T14,124,T40,T48,T57,162,T63,T64,
T175,1T98,1T104,T108,T114,T116,T117,T118, 19
T121

T6,17,1T13,123,125,126,130,131,T34,T37,

T38,T44,T45,T50,T51,T55,T56,T59,T61,

T67,170,171,T74,T80,T82,T83,T84,T91, 35
Canilar Ve Yasam T94,T100,T102,T105,T120,T122,T124

T2,T4,T12,T13,T16,T17,T19,1T20,T22,127,
T35,T42,T43,T46,153,T54,T58,T60,T68,T69,

Fiziksel Olaylar 173,177,178,181,T85,T86,T87,T96,T99,T107, 34
T112,T115,T119,T125

T1,13,T9,T10,T11,T13,T15,T18,T21,T28,T29,
T32,T33,T36,T39,T41,T46,T47,T49,T52,T60,

Madde Ve Dogas1 T65,T66,169,172,176,T79,T88,T89,T90,T92, 42
T93,T95,197,T101,T103,T106,T109,T110,
T111,T113,T123

Diinya ve Evren konu alaninda 19, Canlilar ve Yasam konu alaninda 35, Fiziksel
Olaylar konu alaninda 34, Madde ve Dogas1 konu alaninda 42 adet tez yazilmistir. Tezlerde
en fazla Madde ve Dogas1 konu alanina yonelik kavram yanilgilar1 incelenmistir. En az
calisilan konu alani ise Diinya ve Evrendir.

Tablo 5. Diinya ve evren konu alaninda yer alan tezlerin konu basliklarina ait frekanslar.

Konu Alan1 Konu Tezin kodu
Frekans
Doga olaylar1 (Deprem, sel, ...) T57 1
Yer kabugu (Kayacg, fosil, toprak, su kaynaklari, ...) T57,T63,T108 3
Atmosfer olaylari(buharlasma, ...)
T3,T74,T118 3
Diinya Canlilarin simiflandirilmas: (ﬁretici, tiikketici, omurgali, T44,T457156,T62, 9
ve omurgasiz, ...) T67,T83,T91,
Evren T100,T120

Cevre sorunlari (sera, ozon, kirlilik, asit yagmurlari, ...) T57,T59,T62,T70, 7
T74,T83,T118

Giines, Diinya, Ay, Uzay ve Astronomi konular T5,T8,T14,T24,T 15
40,T48,T64,T63,
T75,198,T104,T1
14,T116,T117,
T108

Tablo 5 irdelendiginde; Diinya ve Evren konu alaninda; Doga olaylar1 konusunda

1, Yer kabugu konusunda 3, Atmosfer olaylar1 ve yer kabugu konularinda 3, Cevre sorunlari
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konusunda 7, Giines-Diinya- Ay -Uzay ve Astronomi konularinda 15 adet tez yazilmis
oldugunu goriilmektedir.

Tablo 6. Canlilar ve yagsam konu alaninda yer alan tezlerin konu bagliklarina ait frekanslar.

Konu alan1 Konu Tezin kodu Frekans
Biyocesitlilik (popiilasyon, nesil,tiir, habitat, ...) T62,T83 2
Enerji doniisiimleri (fotosentez, solunum,...) T67,T74,T118 3
Canlilar Madde déngiileri (su dongiisii, azot dongiisii, ....) T3,T74,T118 3
ve
Yasam
Hiicre boliinmeleri (mitoz, mayoz, ...) T31,T122,T124,T10 4
2
Hiicre (organeller, ...) T30,T31,T82,T105,
T102 5
Besin igerikleri (vitamin, mineral, protein, yag,...) T7,T37,T45,T52,T5 5
5
DNA T30,T31,T67,T80,T
ve genetik (kalittm, mutasyon, modifikasyon, hiicre, 102,T105,T120, 9
biyoteknoloji, ....) T122,T124

Canlilarin o6zellikleri (Canli-cansiz, beslenme, iireme,

tepki, ...) T10,T11,T44,T45,T 13
56,T62,T67,T82,T8
3,T100,T80,T91,T1
24

Sistemler (solunum, sindirim, dolasim, ...) T6,1T23,T25,T26,T3 14
4,T37,T38,T50,
T51,T55,T61,T67, T
84,T124

Canlilar ve Yasam konu alaninda; biyogesitlilik konusunda ise 2 , madde dongiileri
ve enerji doniistimleri konularinda 3, hiicre bodliinmeleri konusunda 4, hiicre ve besin
igerikleri konusunda 5, DNA, genetik ve canlilarin smiflandirilmasi konusunda 9, canlilarin
ozellikleri konusunda 13, sistemler konusunda 14 adet tez yazilmistir.

Tablo 7. Madde ve dogas: konu alaninda yer alan tezlerin konu bagliklarina ait frekanslar.

Konu alanm1 Konu Tezin kodu Frekans

y
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Madde
ve
Dogas1

Asitler ve bazlar

Periyodik sistem (metal, ametal, soygazlar, iyonik
bag, kovalent bag,...)

Fiziksel ve kimyasal degisimler (yanma, Kkiif,
paslanma, cliriime,...)

Saf madde (element, bilesik,...)
Maddenin ayirt edici Ozellikleri (sert, esnek,
piiriizli, ylizme, erime kaynama noktast, ...)

Maddenin halleri (katy, s1v1, gaz, ...)

Karisim (homojen, heterojen, ¢ozelti, ¢oziinme,
ayirma yontemleri, ...)

Yogunluk (yogunluk birimi, hacim ve kiitle
hesaplamalary, ...)

Maddenin yapist ve ozellikleri (atom, molekiil,
¢ekirdek, tanecik, bosluk, hareket,...)

Is1, sicaklik ve yaliim

Maddenin degisimi (erime, ¢6ziinme, buharlasma,
kaynama, genlesme, Biiziilme,...)

T95,T46 2

T1,T10,T72 3

T11,T49,T52,T123,T66, 6

T36

T10,T11,T29,T76,T109, 8

T123,T79,T41
T13,T93,T106,T69,T60,

T66,T47,T41

8

T9,T11,T28,T88,T89,T123, 11

T113,T66,T60,T41,T21

T10,T11,T13,T15,T29,
T52,T72,T76,T103,T109, 12
T79,T41

T3,T4,T52,T93,T103, 14
T106,T109,T110,T41,T21,
T20,T32,T86,T93

T1,T9,T10,T11,T13, 20
T18,T29,T33,T36,152,
T76,T60,T103,T106,T123,
T113,T79,T69,T41,121

T3,T13,T20,T21,T28,T33,
T36,T39,T41,T46,T47,T65
T66,T88,T89,T101,T103,T113,
T110,T79,T66,T11, 22

T3,T9,T10,T11,T21,T28,
T47,T52,T76,T66,188,189,
T90,T103,T109,T110,T123, 24
T113,T66,T47,T41,T39,T21,

T20

Madde ve dogas1 konu alaninda; asitler ve bazlar konusunda 2, periyodik sistemler

konusunda 3, fiziksel ve kimyasal degisimler konusunda 6, saf madde ve maddenin ayurt

edici Ozellikleri konularinda 8, maddenin halleri konusunda 11, karisim konusunda 12,

yogunluk konusunda 14, maddenin yapisi ve Ozellikleri konusunda 20, 1s1, sicaklik ve

yalittm konularinda 22, maddenin degisimi konusunda 24 adet tez yazilmstir.

Tablo 8. Fiziksel olaylar konu alaninda yer alan tezlerin konu bagliklarina ait frekanslar.

Konu alani Konu Tezin Kodu Frekans
| @
Journal of Computer and Education Research - Year 2024 Volume 12 Issue 23 125-147

139


http://orcid.org/0000-0003-3604-2694
http://orcid.org/0000-0002-6581-4828
http://orcid.org/0000-0002-3691-8273

Mert, Apaydin & Omca-Cobanoglu

Basing (katy,svi,gaz T13,T32,T77,T86 4

basinci)

Isik (saydam,opak,yar1

saydam,mercek,isin,ay T27,153,T54,T96 4

na, ...

Miknatis

(kutup,manyetizma,...) T17,T20,T43,T60,T69 5

Fiziksel Olaylar  Ses(ses

siddeti,yanky,titresim, fr T12,T22,127,T46,T53,T96, 7

ekans,yildirim,ses T115

dalgalars,...)

Is ve enerji (potansiyel

enerji kinetik enerji,...) T13,T58,T68,T78,T81,T99, 8
T107,T119

Elektrik devreleri T2,T16,T35,T63,T78,T81, 9
T87,T112,T125

Kiitle, agirlik ve hacim T77,T4,T32,T46,T85,T86, 9
T93,T99,T107

Kuvvet ve T4,T13,T17,T19,T32,T42,

hareket T43,T46,T60,T69,T85,T86, 14

(stirtlinme T99,T119

kuvvetikaldirma

kuvveti,...)

Fiziksel olaylar konu alaninda ise ; 4 adet basing ve 151k konularinda, 5 adet miknatis
konusunda, 7 adet ses konusunda , 8 adet is ve enerji konusunda, 9 adet elektrik devreleri,

kiitle-agirlik-hacim konularinda, 14 adet kuvvet hareket ve 1s1k konularinda tez yazilmaistir.

Tablo 9. Fen, Miithendislik ve Girisimcilik uygulamalar1 konusu igerisinde verilmis olan bilimsel bilgi

konusuna ait frekanslar.

Konu

Tezin kodu

Frekans
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Bilimsel bilgi T94 1

Tablo 9 u inceledigimizde; Fen, Miihendislik ve Girisimcilik uygulamalar1 konusu
igerisinde verilmis olan bilimsel bilgi konusunda 1 adet tez yazilmis oldugunu gérmekteyiz.

Tablolar1 inceledigimizde; en fazla tezin madde ve dogasi konu alaninda yer alan
maddenin degisimi konusunda yazildigini (24 adet, az ise doga olaylar1 (1 adet) ve bilimsel
bilgi (1 adet) konularinda yazildigini gorebilmekteyiz.

Tablo 10. Tezlerdeki kavram yanilgilar1 tespit yontemleri.

Yontemler Tez kodu Frekans
Bilimsel siireg becerileri testi T95 1
Bi¢imlendirici degerlendirme yontemi T48 1
Ogrenci defterleri T20 1
Problem senaryolar1 T81 1
Kelime ¢agrisim testi T120 1
Mektup T65 1
TGA T81 1
Glinliik T81 1
Anlam ¢dziimleme tablosu T88 1
Bi¢imlendirici yoklama sorular1 T55 1
Gorsel materyalleri anlama testi T74 1
Gozlem T25 1
Zihinsel model belirleme testi T49,T121 2
Calisma T19,T33 2
ve etkinlik yapraklari
Kavram haritas1 T10,T56,T81 3
Kavram karikatiirii T53,T58,T123 3
Beceri testi T1, T31, T60,T81,T105 5
Coktan se¢meli test T6,T34,T37,T45,T66,T97 6
Kelime iligkilendirme testi T6,T47,T49,T63,T82,T96,T119 7
Teghis testleri T6,T80, T108, T16, T27, 8
T66, T87, T98
Cizim T1,T9,T12,T14,T16,T22,T40,T 9
75,T120
Acik uglu sorular T28,T30,T34,T45,T46,T54,T84 10
,T104,T112,T120
Anket T17,T23,T30,T33,T38,T42,T68 12
,T71,T78,T103,T104,
T113
Kavram testi T1,T6,T9,T10,T11,T18,T21,T5 18

1,T52,T53,T72,T79,T87,
T88,T99,T105,T110,T111

Kavram yanilgisi testi 18
T5,T13,T24,1T35,T39,T44,T62,
T69,T70,T85,

G
i i
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T86,T90,T91,T92,T114,T116,T
117,T122

T3,T4,T8,T12,1T22,T23,1T32,T4 19
Kavramsal anlama testi 1,T42,T43,T58,T89,

T93,1T95,T106,T107,T112,T115
,T119

T1,T6,T8,19,T11,T12,T21,T25, 29
Miilakat T28,T41,T42,T49,T50,

T53,T56,T63,T64,T73,T75,T81
,186,T88,T89,T90,
T93,T94,T112,T114,T120

Basari testi T2,T3,T7,T11,T13,T14,T15,T1
8,T24,T25,T28,
39
T34,T36,T42,T43,T50,T54,T56
,157,T61,T63,

T69,T73,T74,T81,T83,T84,T85
,195,T96,T99,

T101,T102,T109,T110,T116,T1
23,T124,T125

Incelenen tezlerde kavram yamilgilarii tespit etmek adina pek ¢ok ydntem
kullanildigr  gozlenmektedir. Yaklasik olarak 27 adet farklh yontem kullanildig:
belirlenmistir. Bu yontemlerin yani sira gesitli Olgekler de, calismalari desteklemek
bakimindan kullanilmistir. Incelenen Tezlerde; 1’er adet gozlem gorsel materyalleri anlama
testi bigimlendirici yoklama sorulari, adet TGA (Tahmin et-Gozle-Agikla), anlam ¢oziimleme
tablosu, giinliik, mektup, 6grenci defterleri, kelime ¢agrisim testi, bilimsel siire¢ becerileri
testi, bicimlendirici degerlendirme, problem senaryosu yontemleri kullanilmistir. 2 adet
zihinsel model belirleme testi ve galisma-etkinlik yapraklari, 3 adet kavram haritas1 ve
kavram karikatiirii, 5 adet beceri testi, 6 adet coktan se¢meli test, 7 adet kelime iligskilendirme
testi, 8 adet teghis testi, 9 adet c¢izim, 10 adet agik uglu sorulu test, 12 adet anket, 18 adet
kavram testi ve kavram yanilgisi testi, 19 adet kavramsal anlama testi, 29 adet miilakat, 39
adet basar1 testi yontemleri kullanilan diger yontemler arasindadir. En ¢ok kullanilan
yontemlerin ise basari testi(39 adet), miilakat (29 adet) ,kavram yanilgisi testi (19 adet),
kavramsal anlama testi (19 adet) ve kavram testi (18 adet) oldugu tespit edilmistir. Baz1

tezlerde birden fazla 6lgme araci kullanildigindan sayilarda degisiklik goriilebilmektedir.
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Tablo 11. Tezlerde kullanilan kavram yanilgilar1 giderme yontemleri.

Yontemler Tez kodu Frekans
Uygulamali laboratuvar T112 1
Kavram ag1 T98 1
Anlam ¢dziimleme tablosu T98 1
Zihin haritas1 T98 1
Model T23 1
Kavram ¢arki 126 1
Isbirlikli grenme T34 1
Analojik model T35 1
Proje tabanli 6grenme T36 1
Gezi T56 1
REAPS Modeli T81 1
Bilimsel tartisma odakl etkinlikler T90 1
Drama T94 1
Siire¢ asamali resimler T103 1
Biligsel geliskiye dayal1 6gretim metodu T107 1
Stem egitimi T119 1
Kavram bicimlendirici degerlendirme T55
yontemi 1
Deney T26 1
Bigimlendirici yoklama sorular1 T48 1
Arastirmaya dayal1 6gretim T3, T6l 2
Sorgulamaya dayali 6gretim T26,T64 2
Yasam temelli yaklasim T12,T41 2
Tarnilayict dallanmis agag T44,T98 2
Metafor T100,T111 2
Ters yiiz egitim T106,T110 2
Rehber materyaller T21,T101 2
Etkinlik temelli 6gretim T23, T25, T33, T47 3
TGA etkinlikleri T18, T46, T125 3
Kavram haritas1 T6,T10,T98 3
Argilimantasyon T33,T58,T95,T102 4
Cizim T22,T74,T90,T23 4
Hikaye T23,T33,T105,T108 4
Oyun tabanli 6grenme T36,T62,T68,T85,T88 5
5E modeli T11,T26,T41,T47,T60,T74,T 9
88,T101,T119
Kavramsal degisim metinleri T1,T13,T15,T42,T69,T84,T1 9
01,T108,T98
Kavram karikatirii T8,T16,T20,T29,T43,T46,T5 15
4,1T57,173,176,
T77,T83,T98,T102,T123
Bilgisayar destekli 6gretim T2,T6,T10,T24,T25,T27,T28, 21
T39,T42,T54,

T62,T64,T66,T79,T85,T99,T
112,T116,T124,T61,T108

Incelenen tezlerde kavram yanilgilarini ortadan kaldirmak icin 36 farkli yontem
kullanildig1 izlenmektedir. Calismalarda; birer adet uygulamali laboratuvar ¢alismasi, anlam
¢oziimleme tablosu, zihin haritasi, kavram agi, model, kavram c¢arki, isbirlikli 6grenme,
analoji, proje tabanli 6grenme, etkinlik kitabi, gezi ve brosiir, REAPS modeli, bilissel tartisma

odakli etkinlikler, drama, siire¢ asamali resimler, bilimsel celiskiye dayali 6gretim metodu,
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STEM egitimi, bicimlendirici degerlendirme, deney yontemi, bicimlendirici yoklama
sorulari, 2 adet arastirmaya dayali 6gretim, sorgulamaya dayali 0gretim, yasam temelli
yaklasim, tanilayic1 dallanmis agag, metafor, ters yiiz egitim, rehber materyaller, 3 adet TGA
etkinlikleri, etkinlik temelli egitim, kavram haritasi, 4 adet arglimantasyon, ¢izim, hikaye, 5
adet oyun tabanli 6grenme, 9 adet 5 E modeli ve kavramsal degisim metinleri, 15 adet
kavram karikatiirii, 21 adet bilgisayar destekli 6gretim kullanilmistir. Bilgisayar destekli
o0gretim (21 adet), ve kavram karikatiirii (15 adet) en ¢ok kullanilan yontemlerdir.
Tartisma, Sonug ve Oneriler

Tezlerin yillara goére dagilimlarini incelendiginde tablo 1'de gorildiigii iizere; en
fazla 2019 yilinda (22 adet) en az ise 2012 yilinda ( 2 adet) calisma gerceklestirildigi
goriilmektedir. Ayrica Tablo 1'e gore 2020 yilina kadar yiiriitillen tez sayisinda artis
yasandigini; 2020 yilindan sonra ise galisma sayisinda bir azalma yasandigini gormek
miimkiindiir. Bunun nedeninin, Covid 19 pandemisi oldugu diisliniilmektedir. Tezlerin
Yiiksek lisans ve Doktora seviyelerine gore degerlendirildigi tablo 1'i inceledigimizde ;
Yiiksek lisans programinda toplamda 111, Doktora programinda ise 14 adet tez yazildig:
belirlenmistir. Doktora programinda yiiriitiilen tezlerin sayisi, yiiksek lisans programinda
yazilan tez sayisina gore oldukga azdir. Bu durum, yiiksek lisans 6grenci sayisinin doktora
Ogrencisi sayisina gore fazla olmasina baglanabilir. Bulguyu sayisal olarak detaylandiracak
olursak; YOK bilgi yonetim sisteminin 2021-2022 yil istatistik verilerine gore, Tiirkiye'de
toplamda 358.271 adet yiiksek lisans 6grencisi, 109.540 adet ise doktora 6grencisi bulundugu
ortaya ¢ikmaktadir. Mevcut sayisal veriye gore, toplam tez havuzunda doktora seviyesinde
kavram yanilgilarma yonelik daha az tez yiiriitiilmiis olmasi beklenen bir bulgudur.
Adigiizel ve dig. (2018) buna benzer bir durumun varligina isaret etmislerdir. Yazarlara
gore; doktora tez sayisimin diisiik olmasi, doktora egitimi veren iiniversitelerin ytiiksek lisans
egitimi veren iiniversitelere gore daha az olmasiyla agiklanabilir.

Tablo 2'deki smif seviyeleri ve eslestirmeleri grafigi irdelendiginde; Temel egitim
birinci kademedeki 1, 2, 3. ve 4. sif seviyelerinde yiiriitiilen doktora ve yiiksek lisans
tezlerinin (14 adet) , temel egitim ikinci kademe seviyesinde yazilanlara gore (141 adet)
oldukga az oldugu izlenmektedir. Aydogan ve Koksal (2017), kavram yanilgilarina yonelik
makaleleri inceledikleri ¢alismalarinda; Temel egitim birinci kademe seviyesine yonelik

¢alisma sayismin az oldugunu tespit etmislerdir. Benzer bulgu ¢alismamiz kapsamindaki

=,
=Y
g 1
A 4

Journal of Computer and Education Research Year 2024 Volume 12 Issue 23 125-147

144


http://orcid.org/0000-0003-3604-2694
http://orcid.org/0000-0002-6581-4828
http://orcid.org/0000-0002-3691-8273

Mert, Apaydin & Omca-Cobanoglu

tezlerde de bulgulanmistir. Bu durumun sebebi olarak arastirmacilarin tercihinden kaynakl
olabilecegi gibi kavram yamnilgilari igeren konularin az ya da ¢ok olmasindan kaynakl
olabilecegi 6ne stiriilebilmektedir.

Tablo 4, 5, 6, 7 ve 8 “de goriildiigii lizere tezlerdeki konu alanlarmi incelendiginde, en
fazla ¢alisilan konu alaninin Madde ve Dogasi1 oldugu gozlenmektedir. Diinya ve evren konu
alani ise diger alanlara gore daha az calisilmistir. ilgili bulgu, madde ve dogasi konu
alaninda daha fazla kavram yanilgisi bulunmasiyla agiklanabilir. Tezlerde en ¢ok ¢alisilan
konular irdelendiginde, madde ve dogasi konu alaninda yer alan maddenin degisimi,
ozellikleri, halleri, yogunluk gibi konularda oldukca fazla kavram yanilgis1 belirlendigi
goriilebilmektedir. Bu konularda siklikla karistirilan 1si-sicaklik gibi kavramlarin oldukga
varolmasi yanilgili kavramlarin olusmasina sebep olabilmektedir.

Calisma kapsamindaki tezlerin tamaminda gesitli yontemler kullanilarak kavram
yarulgilar: tespit edilmistir. Cogu ¢alismada birden fazla yontem kullanimi tercih edilmistir.
Tablo 9'u inceledigimizde en ¢ok kullanilan yontemlerin ; bagari testi, kavram yanilgisi testi
ve kavram testi oldugu goriilmektedir. Bu yontemlerin en ¢ok tercih edilme sebeplerini
irdeledigimizde ayn1 anda pek cok kisiye ve veriye ulasabilme agisindan kullanigli yontemler
oldugundan daha sik tercih edildigi diistiniilmektedir.

Kavram yanilgilarini gidermeye yonelik yapilan ¢alisma sayisinin toplamda 77 adet
oldugu gozlenmektedir. Bulguya gore, baz1 yazarlarin birden fazla yontem kullanmay1 tercih
ettigi goriilebilmektedir. Tablo 10u inceledigimizde en fazla kullanilan kavram yanilgisi
gidermeye yonelik yontemlerin bilgisayar destekli 6gretim ve kavram karikatiirii oldugu
belirlenmistir. Bu yontemler Ogrencilerin ilgisini ve dikkatini daha fazla ¢ekmekte
oldugundan tercih edilmis olabilmektedir.

Yapilan bu ¢calisma sonucunda oneriler su sekildedir :

e Temel egitim birinci kademe seviyesinde yer alan 1, 2, 3. ve 4. Smif seviyelerinde
yapilan ¢alisma sayist olduk¢a azdir. Pek ¢ok kavramin temellerinin atildig: bu seviyede
daha fazla ¢alisma yiiriitiilmesi gerekliligi ileri stiriilebilir.

e Incelenen tezlerde konular Doktora diizeyinde tez sayisi oldukca azdir. Ilgili
diizeyde daha detayl aragtirmalar yiirtitiilmesi onerilebilir.

e Kavram yanilgilarini gidermede uygulamaya dayali farkli yontem tekniklerin

kullanildig: calisma 6rneklerinin sayisi arttirilabilir.
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Bilgilendirme

Bu ¢alismada insan veya hayvan deneklerinden veri toplanmanugstir. Bu nedenle ¢alisma, etik
kurul onay: gerektiren ¢alismalar kapsaminda yer almadigindan etik kurul onayr alinmanmugtir.

Yazar Katk: Beyani

Ebru MERT: Kavramsallagstirma, metodoloji, wverilerin toplanmasi, islenmesi, analizi,
yorumlanmasi, denetim, inceleme-yazma ve diizenleme, ceviriyi diizenleme.

Zeki APAYDIN: Kavramsallastirma, verilerin toplanmasi, analizi, yorumlanmasi, inceleme-
yazma ve diizenleme, ceviriyi diizenleme.

Elif OMCA COBANOGLH: Kavramsallastirma, — verilerin  toplanmas:,  analizi,
yorumlanmasi, inceleme-yazma ve diizenleme, geviriyi diizenleme.
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The purpose of the present study is to provide a mediation model by
exploring the relationships among mathematical thinking, hope and
problem solving performance in mathematics. The participants of the
present study were composed of 311 preservice mathematics teachers.
In this mixed method research, these preservice mathematics teachers
were conducted to the scales of Dispositional Hope and Mathematical
Thinking, and Problem Solving Test. Based on the quantitative data
analysis, it was observed that statistically significant relationships
among the variables of hope, mathematical thinking and problem
solving performance. The quantitative data collected through these
instruments were also analyzed by mediation analysis techniques. The
qualitative data gathered through semi-structured interviews were
analyzed by content analysis technique. These data encouraged the
findings acquired from quantitative data analysis. The qualitative
findings confirmed the findings of the mediator role of hope. The
qualitative findings encouraged the relationships among the variables
and the role of mediator.
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Introduction

In general view, problem as a challenge situation can be described as “a situation for

which one does not have a ready solution” (Henderson & Pingry, 1953 p. 248), and “the

situation is unfamiliar in some sense to the individual and a clear path from the problem

conditions to the solution is not apparent” (Grouws 1996, p. 72). In this respect, a

circumstance can be accepted as a problem in case that the individuals are aware of this

situation, not able to directly progress through the solution, willing and settled to get rid of

the situation (Lester, 1980). In other words, a problem solver is an individual who is not able

to find the solution for the problem at the first glance and having motivation and tend to be

resistant to search for problem solution. In this kind of situations having challenges,
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individuals face with in every parts of real life. In this respect, problem solving as one of the
important mathematical skills needing for mathematics learning and removing these
obstacles by finding a path for the challenge situation can affect individuals” daily life. The
individuals equipped with problem solving skills and engaging in problem solving tasks in
schools tend to be more successful in facing with and getting rid of problems in daily life
outside from the classrooms, and reason scientifically (Irwanto, et al., 2018). In problems, the
individuals engage in examination of new ways and paths to reach a solution to remove the
challenge benefiting from experiences and previously acquired knowledge and skills
(Woolfolk, 1993). In this respect, because problem solving necessitates to begin with what
individuals know and how they reason mathematically, it is important to make individuals
benefit from their mathematical thinking using their previous knowledge (van de Walle,
1994) with the help of reflective thinking (Koseoglu, et al., 2017). Previous research
emphasize the relationship between thinking and problem solving (Kolodner, et al., 1985;
Rogoff, 1990; Schoenfeld, 1992).

In problem solving performance, it is important that the solvers insist on finding the
solution path and reaching accurate result. At that point, it can be necessary to be hopeful.
Because hope describes a general inclination in making conscious efforts to reach an end or
perform a goal, it is in relationship with problem solving (Chang, 1998; Snyder et al., 1991).
Traditional theories explain hope as a kind of emotion encouraging reaching the target,
performing daily life events, facing with life conditions and the power of identity
(Menninger, 1959; Peterson & Seligman, 2004). On the other hand, based on the cognitive
context developed by cognitive behaviorist and clinical applications, hope is explained as the
thoughts about alternative strategies and engaging in them; agency and pathways (Snyder et
al., 1998). At that point, it can be stated that thinking is in connection with the hope in order
to find alternatives to insist on reaching the goal necessitating for problem solving. The
pathways illustrate the improvement of the actions to meet the goal effectively and refers to
the thoughts about the alternative ways that can be exemplified as “I will find a way in order
to do that” (Snyder et al., 2002). In other words, pathways describe the ways that the
individuals plan to reach determined goals (e.g., particular strategies that can be used to
acquire a desired result). On the other hand, agency can be explained by the perception of

individuals’ goal-directed determination such as self-efficacy (Snyder et al., 1991).
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In the light of the given explanations, hope describes the positive expectations about
reaching the goal (Snyder et al.,, 2006). Hence, hope refers to the perceptions that the
individuals conceptualize their goals, produce alternatives to reach these goals and insist on
using these alternatives by being motivated (Snyder et al., 2003). Previous research show that
individuals having high level of hope tend to identify and use alternative strategies to reach
their goals successfully, to be resistant to face with obstacles and to accept these obstacles as
challenger rather than failure (Arnau et al., 2007; Aspinwall & Leaf, 2002; Snyder et al., 1991).

1.1. The Rationale of the Study

Attachment theory explains the effects of individuals’ early attachment to primary
caregivers on their whole remaining life (Bowlby, 1982). The variables of hope and thinking
can be explored and conceptualized based on attachment theory describing the tendency and
perception of setting and sustaining strong emotional ties with primary caregivers (Bowlby,
1973).

The previous research emphasize the connection between attachment and hope by
stating that “hope flourishes when the child establishes a strong bond to one or more
caregivers during this infant to toddler stage.... Instilling hope in children is based, in part,
on their perceived security. Secure early attachments relate to a sense of empowerment and
goal-directed thought.” (Snyder et al., 1997: 12). Hope encourages the individuals” thinking
based on this point of view (Quick, et al., 1996). Previous research show that hope is
positively related to success and problem solving performance (Chang, 1998; Oettingen &
Gollwitzer, 2002; Snyder et al., 1991). With this motivation, it can be stated that hope has
cognitive aspect so it can encourage thinking about alternatives to face with obstacles (Quick
et al.,, 1996). In that respect, Chang (1998) has emphasized and suggested the necessity of
studies examining the relationship between hope and problem solving performance in
particular areas in detail.

In the light of the explanations, the present study focused on the examination of the
effects of hope and thinking on problem solving performance by being specified in the area
of mathematics. This examination was performed by paying attention on preservice
mathematics teachers in the present study. Preservice years have critical importance on
lifelong and professional development (Arnett, 2000). Also, in that period, they might leave
their homes and families, and begin to communicate with people having different

characteristics from various cultures so they can feel confused (Arnett, 2000; Benn, et al.,
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2005). Through this critical duration and actions, attachment styles gain importance (Parade
et al., 2010). Moreover, necessary knowledge and skills needing for performing teaching
profession are acquired through preservice years. Hence, preservice teachers are expected to
have high level of problem solving performance and mathematics knowledge in order to
help their students acquire the skills of mathematical thinking and problem solving in the
future in teaching real classrooms. In this respect, it can be stated that it is important to help
preservice mathematics teachers acquire high level of hope and mathematical thinking to
represent problem solving performance successfully by using mathematical thinking
effectively.

1.2. The Purpose of the Present Study

The purpose of the present study is to explore the relationship between the
mathematical thinking and problem solving performance. Moreover, the aim of this present
study is to examine whether hope has mediating roles between preservice mathematics
teachers” (PMT) mathematical thinking levels and mathematical problem solving
performance. Figure 1 illustrates the theoretical model of these explained variables. For this
purpose, the following questions were formulated:

* What are the relationships among the variables referring to preservice mathematics
teachers’ levels of mathematical thinking, hope and problem solving performance?

¢ Is hope mediators in the relationship among mathematical thinking and problem
solving performance?

* What are the PMT’s views about the relationships among the variables?

Problem Solving

Mathematical + '\ Performance

Thinking

Figure 1. Hypothesized model

2. Method

This quantitative dominant mixed method study was designed by sequential

explanatory mixed method research design (Sullivan, 2009). In the quantitative methods, the
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quantitative data was benefited from in order to represent the relationships among variables
and predictors of problem solving performance. Afterwards, by the qualitative method, the
qualitative data were used in order to interpret and make clear quantitative data so that
detailed and holistic picture of the findings can be provided (Creswell, 2013).

2.1. Participants

Through the enactment of the quantitative methods, 311 (198 females and 113 males)
volunteer preservice mathematics teachers (PMTs). These participants were enrolled in
elementary mathematics education program in a university in southern part of Turkey
participated in the present study. Approximately, 64% of the participants were female and
36% of them were male. The participants” age range was between 18-22 years old. Then, the
qualitative methods of the study was conducted to volunteer 30 PMT selected by randomly
sampling technique among the PMTs being administered the instruments. Qualitative and
quantitative data collected through the present study were limited to the honesty of the
participants’ responses to the instruments and interview questions.

2.2. Instruments

2.2.1 Dispositional hope scale (DHS)

This instrument was developed by a group of researchers including Synder and the
colleagues (1991) with the aim of exploring the level of dispositional hope of individuals who
are 15 years old and over. The instrument of DHS is designed as a 8-point Likert-type
measurement material including 12 items (4 items for pathways, 4 items for agency, 4 items
for filler). The total score that can be acquired from this scale is in range between 8 and 64
points. The studies of preparing Turkish adaptation form of the DHS scale was performed by
Tarhan and Bacanli (2015). Cronbach's alpha coefficient value was determined as .84 and the
value for test-retest reliability coefficient was identified as .86. In the present study,
Cronbach's alpha coefficient value was estimated as .86.

2.2.2. Mathematical thinking scale (MTS)

This instrument was developed by Ersoy and Baser (2013) with the aim of assessing
the PMTs" levels of mathematical reasoning and mathematical learning by cognitive
dimension. The scale was composed of four sub-dimensions; high-level thinking tendency,
reasoning, mathematical thinking skill, and problem solving. This instrument was designed

as a 5-point Likert-type (5= Completely Agree to 1= Not Completely Agree) including 32
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items. Cronbach's alpha coefficient value was determined as .78 in the previous study (Ersoy

& Bager, 2013) and as .81 in the present study.

2.2.3. Problem solving test (PST)

A problem solving test was prepared by the researcher by selecting ten mathematical
problems from the book of “Problem Solving Strategies for Efficient and Elegant Solutions: A
Resource for the Mathematics Teachers” (Posamentier & Krulik 1998). The selection was
performed based on the criteria of being solved by more than one strategy. Afterwards, these
problems were translated and adapted into Turkish. These adapted form was analyzed and
evaluated by two experts except from the researcher having doctorate degree in mathematics
education and Turkish education. Based on their views, the revised form of the test was
prepared and conducted to the participants. The solutions of the PMTs were scored based on
4-point scale (1= incorrect solution and result, 2= partially correct solution and incorrect
result, 3= correct solution and result, 4= correct solutions by more than one strategy and
correct result).

2.2.4. Semi-structured interview protocol

Three interview questions and one probing question (see Appendix) were prepared
in order to detail the views of the PMTs about the relationships and the value of these
connections among the variables examined in the present study. These questions were
prepared by exploring the literature related to these explained variables. Then, expert
opinion from two experts except from the researchers having doctorate degree in
mathematics education and educational psychology. Afterwards, three PMTs, not
participating in the present study was conducted to the interview questions. Based on their
views about the clarity, coherence and convenience of the interview questions, the questions
were revised and the final version of the interview protocol were used in conducting
interviews to the participants.

2.3. Data Collection and Data Analysis

The instruments of Dispositional Hope Scale (DHS), Mathematical Thinking Scale
(MTS) and Problem Solving Test (PST) were conducted to the PMTs through the academic
year of 2020. Moreover, the demographic information about their grade level, age and
gender was collected. The administration of DHS and MTS lasted approximately seventy

minutes. Then, they solved the problems. While solving problems, they were wanted to solve
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the problems by more than one strategy if possible. The solution process completed in
approximately forty minutes. Afterwards, semi-structured interviews were conducted to 30
randomly selected PMTs to acquire the detailed information to answer research questions of
the present study. In other words, the information about the PMT’s views the connection of
variables to problem solving performance was collected through interviews. The interviews
conducted to the participants of the present study lasted approximately 40 minutes. These
meetings were made with the researcher and 30 PMTs. The interviews were recorded via
audio-recording and then these audio-recording were transcribed verbatim.

Initially, with the aim of the analysis of the quantitative data collected through the
instruments except for interview protocol, descriptive statistics analysis and Pearson’s
correlation method were used. Moreover, in order for the quantitative data analysis, an
approach by Ordinary Least Squares Regression, and the technique of Bootstrapping were
performed. Using Mahalanobis distance, 5 outliers were got off from the data set since these
scores of these outliers exceeded the critical value of chi-square. The analyses were
performed the data collected from 306 PMT. In order to identify normal univariate
distribution, kurtosis and skewness values were found and it was observed that these values
were in acceptable ranges in the region of -1.5 to +1.5 (see Table 1). Hence, it could be stated
that the data distributed normally based on the suggestion made by Tabachnick and Fidell
(2013).

A multiple mediation model including “simultaneous mediation by multiple
variables” (Preacher & Hayes, 2008, p. 880), was benefited from in order to test the
hypothesized model exploring mediating role of hope in the relationship among
mathematical thinking and problem solving performance in the present study. Based on the
suggestions and explanations of Hayes (2009) “if zero is not between the lower and upper
bound, then the analyst can claim that the indirect effect is not zero with ci% confidence.” (p.
412). In addition, a contrast test was performed with the aim of identifying particular indirect
effects of performed by "Multiple Mediation Model 4" using PROCESS Macro 3 via IBM SPSS
24.0 (Hayes, 2017) with statistical significance p value of .05. Based on Pearson correlation
value, it was observed that there was not multicollinearity in the set of the data since the
binary correlation values between the variables were less than .90 as suggested by Cokluk et

al., (2012).
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In order to examine the qualitative data collected through transcripts of semi-
structured interviews conducted to 30 randomly selected PMTs, content analysis was used.
The content analysis was performed through six stages proposed by Marshall and Rossman
(1999). Firstly, the researcher organized the interview data transcribed verbatim. Secondly,
the researcher and an academician having doctorate degree in mathematics education
independently identified the codes and explored the patterns on the data. Thirdly, the
researcher and the academician came together and compared their list of codes. They
discussed about their lists of codes until reaching consensus so that they formed a list of
common codes. The codes on the list was designed based on 90% consistency level among
the researcher and the academician. The remaining codes were eliminated. Fourthly, they
analyzed the data based on this list in an iterative process independently. Moreover, by this
way, the evidence for the reliability and validity of the present study was provided by
investigator triangulation. Furthermore, another academician in mathematics education area
evaluated the qualitative data analysis process considering coherence and consistency in
order to provide evidence for reliability and validity. Moreover, member checking strategy
was used by talking about the interpretations made based on the PMTs" responses to the
interview questions (Lincoln & Guba, 1985). Fifthly, similar codes came together and themes
were formed. For example, based on the PMTs’” explanations provided in the first question
about the meaning of problem solving, the themes of relational thinking, scientific thinking,
critical thinking and being adaptable were identified. Among these themes, the codes of
focusing on previous knowledge, using prior related knowledge, and connecting to culture
and other disciplines were determined for the theme of relational understanding. Lastly, the

report was formed.

3. Results
3.1. Descriptive Statistics and Correlations
When the coefficient values calculated by Pearson’s correlation are examined, it has
been observed that there are statistically significant relationships among the variables. Table
1 represents the correlational matrix and descriptive values for the variables.

Table 1. Descriptive Statistics and Pearson’s Correlations

Variables 1 2 3
Mathematical Thinking -
Hope 573" -
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Problem Solving Performance 567" 723" -
Mean 96.25 48.54 20.94
Standard Deviation 18.75 7.04 3.38
Skewness -.85 -.97 -.02
Kurtosis 1.04 1.18 .79

Note. *p< .05, **p< .01

Table 1 illustrates that problem solving performance is correlated with mathematical
thinking (r= .567, p< .01) positively and hope (r= .19, p< .01) positively. Hope is correlated
with mathematical thinking (r=.573, p<.01) positively.

3. 2. Mediation Model Analysis

The results acquired related to the mediating role of hope in the relationship among

mathematical thinking and problem solving performance are illustrated on Figure 2.

P

Bar= .78 Bri=3.14***

[

Mathematical
Thinking

Problem
Solving

c=4.08***
c'=1.63***

/ N= 311, *p < .05, *p < .01, ** p <.001

Mathematical
Thinking

v

Problem

Solving
Figure 2. Mediation of Hope between Mathematical Thinking and Problem Solving

As illustrated in Figure 2 representing the mediating role of hope in the relationship

among mathematical thinking and problem solving performance, the total effect of

mathematical thinking on problem solving is statistically significant (c = 4.08, SE = .34, t =

11.99, p <.001) (step 1). The direct effect of mathematical thinking on hope (B =.78, SE=.06, t=
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12.18, p <.001) is statistically significant (step 2). As well as, the direct effect of hope (B = 3.14,
SE= .25, t= 12.74, p < .001) is statistically significant on problem solving (step 3). When
mathematical thinking and mediating variable of hope has been taken into consideration and
utilized simultaneously (Step 4), the relationship among mathematical thinking and problem
solving has decreased; but the significance value has remained at the same level and
statistically significant coefficient value has acquired (c'= 1.63, SE= .34, t = 4.86, p<.001). In the
light of these results, hope has partially mediated role in the relationship among
mathematical thinking and problem solving. According to the results, this mediational
model is significant (F(2, 303) = 191.29, R2 = .56, p <.001) and it explains 56% of the total
variance on problem solving performance in the context of mathematics.

The findings belonged to the comparisons of total, direct and specific indirect effects
of problem solving performance on mathematics achievement through eye tracking
measurements are illustrated in Table 2.

Table 2. The findings on the mediating role of hope in the relationship between mathematical
thinking and problem solving

Product of Bootstrapping
Coefficients 95% BCa
Confidence Interval
Effects Point Estimate  SE t p Lower Upper
Indirect 2.4482 .3923 - - 1.7314 3.2878
Total 4.0821 .3403 11.9952 .0000 3.4125 4.7518
Direct 1.6339 .3355 4.8696 .0000 9737 2.2942

Note: N=311, k=5000, *p <.05, ** p <.01, ***p <.001, BCa: Bias corrected and accelerated 5000 bootstrap
samples

In order to examine the indirect effects, bootstrapping with 10000 bootstrap samples
have been utilized within 95% confidence interval. The results which are the bias corrected
and accelerated show that the mediation effect of the variables of hope is statistically
significant based on the values of BootLLCI and BootULCI within the expected range as
represented on Table 2. The results illustrated in Table 2 emphasize that the indirect effect of
mathematical thinking through hope on problem solving is statistically significant (point
estimate= 2.4482 and 95% BCa CI [1.7314, 3.2878].

3.3. Qualitative Findings

In order to collect qualitative data to provide detailed data and make the connections
among variables explored in the present study clear, the interviews were performed and the

sample of the explanations were provided as follows:
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I think that problem solving is like using adapted form of previous knowledge in
new situation. Hence, it necessitates to think scientifically. I need to think critically
and identify necessary previous knowledge, relate it to new situation by making
necessary changes, and to find a path for solution reasoning by induction,
reduction or creatively.

By this explanation, the PMT provided evidence for the relationship between

mathematical thinking and problem solving performance by imitating problem solving process
into scientific thinking process emphasizing the relational thinking.

Another PMT made explanation about the relationship between hope and problem
solving as follows:

When I thing and believe that if I continue and insist on exploring the solution and
alternative strategies, I can solve the problem. A case become a problem when it
challenges me. Hence, it is important not to give up exploring solution when it is

not solved easily.

As it is observed in this explanation, this explanation provided the relationship
between hope and problem solving. Moreover, a different PMT made explanation as follows:
When I face with the problem, I initially feel nervous about how to find the solution and to
overcome this case. Then, I begin to think that I am able to solve it because I will be a
mathematics teachers and teach my students to solve the problems. I know that the students
can ask the problem that can force me when I become a teacher. Hence, I need to believe that
I can solve it if I am decided and insist on exploring strategies. Maybe, finding solution for
this kind of problems takes longer time than for others but I can solve this problem since I
have necessary knowledge and make reasoning mathematically. I believe in myself to have

the power to face with math.
By this explanation, the PMT provided evidence for the statistically significant
positive connection of hope to mathematical thinking and problem solving performance
stating the belief in himself and to be decided.

4. Discussion and Conclusion

In the present study on the possible causes of problem solving performance as an
important factor affecting the academic achievement of the PMTs and mathematical skills, it
was aimed to investigate whether hope had mediator roles in the relationship among
mathematical thinking and problem solving performance. In the light of the findings, it was

observed that the mediation of hope in association between mathematical thinking and
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problem solving were statistically significant in the proposed and tested model. Moreover,
qualitative data collected by interviews and analyzed with the aim of acquiring information
about the PMT’s views about the relationship among hope, mathematical thinking and
problem solving encouraged the quantitative findings reported in the present study. When
the literature about the variables explained in the present study is explored, this study
differentiates from other research by reporting the direct relationship of problem solving
performance and thinking with hope in a particular context, mathematics. In this respect, it is
hoped that these research can make important contributions to the literature and guide
further research in especially psychology of mathematics education. The present research is
also different from the previous research by detailing the relationships among the variables
in the present study by providing qualitative data.

In the present study, it is observed that there is positive statistically significant
relationship among mathematical thinking and mathematical problem solving performance.
This finding is in line with the result of previous research (Karakoca, 2011). In this previous
study, it is stated that the preservice teachers having high level of performance in
mathematics and solving mathematics problems are likely to have high level of
mathematical thinking. Moreover, similar suggestions have been provided based on the
findings of the previous research (Tasdemir, 2008) in the context of science. Mathematical
thinking is critically necessitated for problem solving. Van de Walle (1994) emphasize this
necessity by explaining that “problem solving places the focus of the students” attention on
ideas and sense making” (p. 39). Hence, in the literature, many research have examined
problem solving and mathematical thinking together (Cai, 2002; Polya, 1997). With this
motivation, Baroody (2003) describes problem solving emphasizing its connection to
mathematical thinking. In solving problems and finding alternative strategies for the
solution, because mathematical thinking refers to dynamic process enhancing the
comprehension of complex structures benefiting from the situations that have been
overcome and coped with (Mason, et al., 2010), the PMTs are expected to use their previous
knowledge and skills by criticizing. In this respect, it can be stated that mathematical
thinking is an important predictor for problem solving performance as observed based on
the qualitative and quantitative findings of the present study.

In line with the findings of previous research in the literature (Chang 1998; Snyder et

al. 1991), the findings of the present study have showed that hope is an important predictor
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for problem solving performance. Hope referring to insistency and thought of finding
alternatives and engaging in them can affect the performance of individuals in solving
problems. Chang (1998) found that the higher level of hope individuals had, the more
positively problem orientation they represented. On the other hand, the individuals having
low level hope tended to represent negative problem orientation and abstain solving
problems. This finding of the present study is also parallel to the finding of research
suggesting the relationship between problem solving and hope performed by Snyder and his
colleagues (1991). As a result, it can be stated that these research finding support the
predictive effect of hope on problem solving performance examined in the present study. In
the present study, it is observed that hope has the mediator role in the relationship among
mathematical thinking and problem solving performance. In other words, hope that can be
predicted by mathematical thinking has effect on problem solving performance in the
context of mathematics. This finding can be encouraged with the help of the view that secure
early attachments increase the sense of empowerment and goal oriented actions and
thoughts in the attachment theories (Snyder, 1997). In this respect, this present study can
make important contribution to the literature by differentiating from other research and
examining the connection of hope to problem solving performance and thinking
mathematics as a more specific dimension as suggested by Chang (1998).

4. 1. Limitations and Implications

In the present study, there are some limitations. The present study included the PMTs
selected using convenience sampling strategy. Also, the causality among the variables could
not be determined because of the cross-sectional of the collected data. Further research can
be performed by different participants selected by random sampling strategy and the
causality can be explored by experimental and longitudinal research. Moreover, further
research can detail the relationship between the variables explained in the present study by
using alternative measurement tools or different data collection strategies. In addition, the
present study can help the teachers be aware of the effects of feelings and thoughts about the
knowledge and skills on the problem solving performances. Hence, they can help their
students to increase hope with the aim of representing problem solving performance
successfully. In this respect, the PMTs can be provided to increase their level of hope so that
they can use their potential of mathematical thinking more effectively. Moreover, the

teachers should help their students insist on solving problems by feeling the self confidence
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about the ability to reach the result because of the nature of the problem by being inspired
from the suggestion that “problems are not stop signs, they are guidelines” made by Robert
Schuller.
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Appendix
Semi-structured Interview Questions
1. What do the problem and problem solving mean to you?
2. How do you enact your mathematical problem solving performance successfully?

3. Which feelings have the power of affecting problem solving performance in mathematics?
How? (Probing questions: Do you think that the thought and perception that I am able
to reach the solution affect problem solving performance? How?)
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Introduction

The science of mathematics, which has an active role in human life that has existed
for centuries, has an important place in the relationship of nature, life, all living and non-
living beings with each other and with the universe. Mathematics, which is used in every
field of life with or without awareness (Gafoor & Kurukkan, 2015), is also a building block
for technology, which has become a necessity of our age (Kundu & Ghose, 2016). At the
same time, technology has become a necessity for mathematics today in terms of
mathematics teaching processes that include permanent and effective learning. According to
Schrum and Levin (2009), 21st century students, who are seen as digital natives, have a very
high ability to understand and use technology. For this reason, the use of technology in
educational processes is seen as a necessity. In order to develop different thinking skills and
open various thinking channels, it is important to create multi-representational
environments that appeal to different senses. Technology has a great contribution to the

creation of these environments.

While studies reveal the positive effects of technology use in education (Byun &
Joung, 2018), this situation continues in mathematics teaching; studies that concluded that
the use of technology in mathematics teaching has positive effects (Battal & Caliskan, 2021;
Kutluca et al., 2016). The use of technology in mathematics education is associated with
achievement (Akbas, 2019; Cetin & Mirasyedioglu, 2019), motivation (Nguyen et al., 2006)
attitude (Nguyen et al, 2006), and self-efficacy (Mistretta, 2005). When the literature is

examined, it is found that there are various reviews on technology and digital applications,
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but there is no review that meets the conditions of being both experimental, applied to
primary school level, covering only the mathematics teaching process and examining the
effects on academic achievement. The use of technology is especially important for primary
school students who are in the concrete operations period of mathematics, which is an
abstract course, and who are taking steps towards abstract operations after this period.
Software, digital content and interactive activities designed according to the innovations
brought by technology will be effective in concretizing mathematics for students in this age
group. Periodically examining and compiling experimental studies on the use of digital
technology for mathematics teaching at primary school level and informing the society about
these studies will contribute to the teaching process (student-teacher- parent stakeholders of

the process).

Method

Research Model

The research was structured according to the systematic review method. A systematic
review is a detailed review of all studies covering the topic under investigation through
inclusion and exclusion criteria, determining which studies to include in the review, and
synthesizing these studies in the context of the research questions (Petticrew & Roberts,
2006).

Data Collection

Research data were collected in December 2022. From 2014 to December 2022,
national and international studies were scanned in Google Scholar, Dergipark, Ebschost
and YOKTEZ databases. The keywords used during the search were "primary school
mathematics teaching”, "mathematics teaching”, "technology", "digital", "digital tool",
"digital game", "web2 tools", "educational platform", "digital story", "web-based teaching",

"computer assisted teaching". As a result of the search, 24 studies that met the inclusion

criteria were included in this study.

Results
When the studies that reveal the effect of digital technology tools used in primary

school mathematics teaching on academic achievement using the experimental method are
examined, it is seen that the studies reached between 2014 and 2022 were mostly

conducted in 2019, and most of them were in the article type.
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It is seen that the experimental applications in the studies are mostly related to the
"Number and Operations" learning domain. It is seen that the most studied topic is
"Fractions" and the studies on this topic are only for 3rd and 4th grades; fractions for 1st

and 2nd grades are not included.

Discussion and Conclusion

Considering the results of the studies, the effect of using digital tools in the primary
school mathematics teaching process on achievement is mostly positive. Oztop (2022)
reached a similar conclusion in his meta-analysis study in which he examined the use of
mobile technology in mathematics teaching and revealed that academic achievement
increased in the studies he examined. Based on both the limitations of the study and the
results obtained, various suggestions were made. Similarly, Kaya and Aydogdu (2022), in
their study examining the use of digital technology in mathematics teaching, reached the
highest number of studies in 2019. Another result of the studies is that the grade level
where experimental application is performed is mostly 4th grade. According to Tercan-
Ciltas (2021), the reason for the decrease in studies as the age level decreases is the
difficulties experienced in conducting research at preschool and early elementary school
level. According to the results of the study; experimental studies investigating the effect of
the use of digital technology in primary school mathematics teaching on student
achievement can be increased in the following areas, variables of experimental studies
investigating the effect of the use of digital technology in primary school mathematics

teaching can be diversified.

]
Journal of Computer and Education Research @ Year 2024 Volume 12 Issue 23 164-183 167


http://orcid.org/0000-0003-3491-214X
http://orcid.org/0000-0002-1548-164X

Akkus & Gk
Giris

Yiizyillardir varligini siirdiiren insan yasaminda etkin bir role sahip olan matematik bilimi;
doganin, yasamin, canli ve cansiz tiim varliklarin gerek birbiri gerekse evren ile olan iliskisinde
Onemli bir yere sahiptir. Bu denli yasamin i¢inde, farkinda olarak veya olmadan her alanda kullanilan
matematik (Gafoor & Kurukkan, 2015), ¢cagimizin gerekliligi durumuna gelmis olan teknoloji igin de
bir yap1 tasidir (Kundu & Ghose, 2016). Aym zamanda matematik Ogretiminin kalici ve etkin
Ogrenmeler iceren siirecler barindirmas: acisindan giintimiizde teknoloji de matematik igin bir
gereklilik haline gelmeye baslamistir. Schrum ve Levin (2009)’a gore dijital yerliler olarak goriilen 21.
ylizyil 6grencilerinin teknoloji anlama ve kullanabilme kabiliyetleri oldukca yiiksektir. Bu sebeple
egitim siireclerinde teknoloji kullanimi bir gereksinim olarak goriilmektedir.

Organisation for Economic Co-Operation and Development (OECD) tarafindan
gerceklestirilen Programme for International Student Assesment (PISA) ile sadece bilgi sahibi olan
bireyler degil, edindigi bilgileri glinliik yasamda kullanabilen bireyler yetistirmenin Onemi
belirtilirken; matematik Ogretiminin sadece formiiller, kurallar, hesaplamalar bilgisi ile
siirlandirilamayacak bir alan oldugu vurgulanmaktadir (Giiler Selek, 2020). Giinliik hayatla iligki
kurulmadan salt teorik bilgi aktarimi seklinde siiren matematik 6gretimi ve bununla birlikte klasik
6l¢gme yontemlerinin kullaniliyor olmasi; matematik dersinde 6grenci bagarisinin ve motivasyonunun
artmasinda engeller olusturmaktadir (Cetin & Miyasyedioglu, 2019). Baysal (2003) 6grencilerde cesitli
diisiinme yontemlerini kullanarak; diisiinme becerilerinin derslerin konulariyla iliskilendirildigi ve
boylece siirece aktif katilim saglanan dinamik 6grenme ortamlarmin olusturulmasi gerekliligini
vurgulamistir. Farkli diisiinme becerilerinin gelistirilebilmesi ve gesitli diisiinme kanallarinin
acilabilmesi icin farkli duyulara hitap eden ortamlarin olusturulmasi onemlidir. Bu ortamlarin
olusturulmasinda teknolojinin katkis1 biiytiiktiir. Yapilan calismalar egitimde teknoloji kullaniminin
olumlu etkilerini (Byun & Joung, 2018) ortaya koyarken matematik 6gretiminde de bu durumun
devam ettigi; matematik Ogretiminde teknoloji kullaniminin olumlu etkiler yarattifi sonucuna
ulasilan ¢alismalar (Battal & Caliskan, 2021; Kutluca ve dig., 2016) yapilmistir. Teknolojinin matematik
Ogretimi siireglerinde kullanilmasinin degiskenlerden; basar1 (Akbas, 2019; Byun &Joung, 2018; Cetin
& Mirasyedioglu, 2019; Giindiiz & Kutluca, 2019), motivasyon (Nguyen vd., 2006) tutum (Nguyen vd.,
2006) ve oz-yeterlik (Mistretta, 2005) iizerinde olumlu etkisinin oldugu yapilan ¢alismalarda ortaya
¢gikmustir.

Egitim siireglerinde teknoloji kullanimi 6zellikle son donemlerde daha biiyiik bir 6nem
kazanmus; salgin hastaliklar veya olumsuz iklim kosullarinda da egitim faaliyetlerinin devamimn
saglamasi agisindan oldukga sik kullamilir hale gelmistir. Bilgisayarlar ve internet ag1 sayesinde

uzaktan egitim olanaklar1 yayginlasarak egitim Ogretim siiregleri sanal ortamlarda yiiriitiilmeye
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calistlmistir. Gerek uzaktan egitimde gerekse smnif icindeki etkilesimli tahtalarda kullanilan dijital
ortamlar ogretmenler, 6grenciler, veliler acisindan sik sik basvurulan teknolojik ortamlar haline
gelmistir. Siirekli gelisen teknoloji, bu yapisiyla igerisinde birbirinden farkli egitsel uygulamalari,
yazilimlari, program ve donanimlari barindirmaktadir. Bilgisayarlar, akilli (etkilesimli) tahtalar,
tabletler aracilig1 ile dijital ortamlar, mobil uygulamalar, sanal/arttirilmis gergeklik uygulamalar:
Ogretim siire¢lerinde kullanilir hale gelmistir (Cengiz, 2017). Dijital oyunlar, 6l¢me degerlendirme-
animasyon-hikaye tasarlamay1 saglayan Vfab2 araglarn gibi (Kahoot, Quizlet, Storyjumper,
Animaker, Padlet, Powtoon vb.) dijital uygulamalar egitim siireglerinde aktif olarak
kullanilmaktadir. Teknoloji ilerledikge yeni dijital uygulamalar ve yazilimlar gelistirilmekte dolayist
ile bunlarla ilgili akademik ¢alismalar giderek artmaktadir (Meydan & Akdag, 2008).

[lkokul kademesinde 1.siniftan itibaren kullarulan dijital uygulamalar égrenciler igin somut
yasanti kazanmada etkili olmakla birlikte, gorseller-seslerin dahil oldugu biitiin olarak teknoloji
kullanimi ile daha kalic1 6grenmeler saglanabilmektedir. Bu kademede kullanilan web siteleri (EBA,
Khan Academy, Youtube, National Council of Teachers of Mathemetics.. vb.), egitim platformlar:
(Morpakampiis, Okulistik, Vitamin.. vb.), oyunlar (Myscript Calculator, Photomath, Wolfram Alpha,
Mentalup, Subtract vb.) 6l¢me degerlendirme araglari (Kaahot, Socrative, Plickers, Quizlet, Quiziz..
vb.), dijital hikaye olusturma araglar1 (storymaker, storyjumper, powtoon vb.), kavram haritasi
olusturma araglar1 (Mindmap, Popplet, Mindmeister vb.) ve daha bir¢cok alanda kullanilan cesitli
dijital uygulamalar mevcuttur.

Calismanin odak noktas: olan ilkokul 6grencileri de bulunduklar1 yasin gelisimsel 6zellikleri
itibariyle somut islemler doéneminden soyut islemler donemine dogru bir gecis igerisinde
olduklarindan Ogrenme yasantilarinin kaliciligini saglamada dijital igeriklerin etkili olabilecegi
diisiiniilmektedir. Ozellikle soyut kavram ve iligkilerinin yogun olarak ele alindigi matematik gibi
derslerde bu kavram ve iligkilerin somutlastirilmasinda sanal icerikler, dijital uygulamalar gibi
bilgisayar yazilimlarinin gelistirilmesi 6nem kazanmaktadir. Hannafin ve Scott (1998) sanal 6grenme
nesnelerinin sezgisel olarak gii¢lii 6grenmeler saglayacagina inanmaktadirlar. Matematik derslerinde
dijital teknoloji kullanimmin soyut matematiksel kavramlari somutlastirmada (Baki, 1996),
matematiksel iligkileri kesfetmede (Hoyles, 2018), 6grenci aktif katilim1 saglamada (Bray & Tangney,
2016) matematik ilgisini arttirmada (Kyriakides ve dig., 2016), faydali olmaktadir. Somut materyaller
kullanularak islenilen matematik dersleri djjital ortamlar araciigiyla da anlamli G6grenmeler
saglayabilir. Bu etkiyi ortaya koyabilmek i¢in bu ¢alismaya ihtiya¢ duyulmus ve alanyazinda ilkokul
matematik 0gretimi siirecinde dijital uygulama kullanilarak basariya etkilerini inceleyen calismalara

odaklanilmistir.

]
Journal of Computer and Education Research @ Year 2024 Volume 12 Issue 23 164-183 169


http://orcid.org/0000-0003-3491-214X
http://orcid.org/0000-0002-1548-164X

Akkus & Gk

Hazir halde bulunan dijital uygulamalarin yan1 sira kullanilacak yazilimlarla igerik gelistirme
uygulamalar1 da 6nem kazanmaya baslamistir. Igerik olusturmak ve diizenlemek icin bir¢ok cesidi
bulunan Adobe veya Milli Egitim Bakanlig tarafindan 6gretmenlere sunulan bir igerik iiretme arac
olan Vfabrika gibi yazilimlar araciligiyla da egitsel icerikler rahatlikla olusturulabilmektedir.

Aragtirmanin Onemi

Teknoloji ile dijital uygulamalarin egitim siirecinde kullanilmasin1 inceleyen cesitli
arastirmalar yapilmistir (Battal & Caliskan, 2021; Korkmaz, 2023; Oztop, 2022; Yenil, & Gokkurt-
Ozdemir, 2023). Alan yazinda yer alan calismalar incelendiginde bu calismanin cesitli yonlerden
farkliliklar1 oldugu sOylenebilir. Bu ¢alismada oncelikle, yapilan calismalarin sistemli derlemesini
olusturmak, yapilan ¢alismalar: biitiin bir ¢ercevede incelemek amacglanmistir. Bu amagla ‘matematik
Ogretimi siirecinde kullarulan dijital araclarin basariya olan etkisini konu alan deneysel ¢alismalar’
olarak arastirmanin kapsami daraltilmis ve daha genelden 6zele bir alan belirlenmistir. Bu sayede
okuyuculara daha net bir profil ¢izilmeye calisilmistir. Egitimcilere sinif i¢i uygulamalarinda kilavuz
olabilecegi diisiincesi ile arastirmada deneysel yontemle yapilmis calismalara odaklanilmistir.
Matematik ogretimi siirecinde dijital ara¢ kullaniminin bir¢ok degiskene etkisini inceleyen ¢alismalar
oldugu gibi sadece tek bir degiskene etkisini inceleyen calismalari kapsamina dahil eden derleme
calismalart da mevcuttur. Ornegin; Oztop (2022) yaptigi calismada matematik dgretiminde dijital
teknoloji kullaniminin &grencilerin matematik dersi motivasyonuna olan etkisini inceleyen 11
deneysel arastirmayr meta analiz yOntemi araciligiyla incelemistir. Battal ve Caliskan (2021)
calismalarinda 2015-2019 arasinda bilgisayar destekli matematik egitimi konusunda yapilmis Tiirkiye
adresli dergilerde yayimlanan 39 makaleyi incelemis; makalelerin demografik o&zelliklerini
metodolojik durumlarini belirleyerek makalelerde incelenen konular1 ve hangi teknolojik araglarin
kullanildigini kategorize etmislerdir. Makalelerde daha ¢ok Geogebra yazilimi sonrasinda Cabri ve
ardindan Geometer’s Sketchpad adli yazilimlarin kullanildigini ortaya koymuslardir.

Literatiir incelendiginde teknoloji ve dijital uygulamalarla ilgili cesitli derleme calismalarinin
bulundugu fakat ilkokul matematik Ogretimi siirecinde dijital ara¢ kullanimina yo6nelik deneysel
olarak tasarlanmis ve aymi zamanda akademik basariya etkileri inceleyen derleme calismasi
bulunmamaktadir. Ozellikle soyut bir ders olan matematigin, somut islemler déneminde olan ve bu
donemden sonra soyut islemlere gecis adimlari atmakta olan ilkokul &grencileri icin teknoloji
kullanimi oldukg¢a 6nemlidir. Teknolojinin getirdigi yeniliklere gore tasarlanan yazilimlar, dijital
igerikler ve etkilesimli etkinlikler bu yas grubu 6grencilerinin matematigi somutlastirmasinda etkili
olacaktir. Bu calismanin dijital egitim 0gretim materyallerinin hangileri oldugu, hangi uygulamanin
hangi amagla kullanildigs; ilkokul kademesinde hangi araglarin hangi diizeyde hangi konulara
yonelik kullanildig: ile ilgili bulgularin egitimcilere 151k tutacagi diisiiniilmektedir. flkokul kademesi
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matematik 6gretimine yonelik dijital teknoloji kullanimini konu alan deneysel ¢alismalar1 periyodik
araliklarla incelemek ve derleyerek toplumu bu calismalardan haberdar etmek, O6gretim siirecine
(stirecin 6grenci-ogretmen-veli paydaslarina) katki saglayacaktir.

Arastirmanin Problemi

Bu calismada 2014-2022 yillar1 arasi yapilan matematik 6gretimindeki dijital uygulamalarin
ilkokul kademesindeki ©grenci grubu iizerindeki etkilerini konu alan arastirmalarin bir araya
getirilerek incelenmesi amacglanmistir.

Alt Problemler

[lkokulda matematik 6gretiminde dijital teknoloji kullanilan deneysel galismalarin tiirii nedir?

o Ilkokulda matematik &gretiminde dijital teknoloji kullarilan deneysel galismalarda uygulama
yapilan smif diizeyleri nelerdir?

e Illkokulda matematik 6gretiminde dijital teknoloji kullanilan deneysel calismalar hangi konulara
yoneliktir?

o  Ilkokulda matematik &gretiminde dijital teknoloji kullarilan deneysel galismalarda ele alman
dijital teknoloji araglar1 nelerdir?

o llkokulda matematik &gretiminde dijital teknoloji araclari kullanilan deneysel caligmalarin

Ogrencilerin akademik basarilarina olan etkileri nasildir?
Yontem

Arastirmanin Modeli

Aragtirma sistematik derleme yontemine gore yapilandirilmigtir. Sistematik derleme,
dahil etme kriterlerinin yaninda hari¢ tutma kriterlerinin belirli oldugu ve bu kriterleri
kapsayan tiim calismalar1 detayll bir sekilde tarayip, analiz edip; hangi ¢alismalarin
arastirmaya dahil edileceginin belirlenmesi ve bu ¢alismalarin arastirma sorular1 baglaminda
incelenerek detayli sekilde sentez edilmesidir (Petticrew & Roberts, 2006). Sistematik
derleme calismasi, belirli bir konuyla ilgili yaymlanan ¢alismalarin taranip bir dizi kritere
gore arastirmaya hangi calismanin dahil edilecegini belirleyerek c¢alisma bulgularmi
sentezlemek olarak tanimlanabilir (Davis et al, 2014).

Verilerin Toplanmas:

Arastirma verileri Aralik 2022’de toplanmistir. 2014 yilindan Aralik 2022’ye kadarki
ulusal ve uluslararas1 ¢alismalar, Google Akademik, Dergipark, Ebschost ve YOKTEZ veri
tabanlarinda taranmistir. Tarama esnasinda kullanilan anahtar kelimeler; “ilkokul matematik
ogretimi” , “Matematik 6gretimi”, “teknoloji”, “dijital”, “dijital ara¢”, “dijital oyun”, “web2
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araglar1”, “egitim platformu”, “dijital hikaye”, “web tabanli 6gretim”, “bilgisayar destekli
ogretim” olmustur. Tarama sonucunda dahil edilme kriterlerini saglayan 24 adet arastirma
bu ¢alisma kapsamina almmuistir.

Arastirmanin dahil edilecek ve hari¢ tutulacak kriterleri su sekildedir;

Dahil Etme Kriterleri Hari¢ Tutma Kriterleri
2014-2022 yillar1 ve arasindaki yillarda 2014-2022 yillar1 disindaki yillarda
yayimlanmis olmasi yayimlanmis olma
Tam metnine erisilebilir olmasi Tam metni bulunmayan
Deneysel desene sahip olmasi Deneysel desen olmayan
[lkokul kademesine yonelik calismalar Ilkokul kademesi disindaki calismalar
Matematik dersine yonelik ¢alismalar Matematik dersi disindaki calismalar
Uygulama siirecinde dijital arag Dijital ara¢ olmadan uygulama yapilan
kullanilan ¢aligmalar calismalar

Verilerin Analizi

Sistematik derleme calismalarinda 3 tiir analiz mevcuttur; meta-analiz, meta-sentez
ve betimsel ierik analizi (Bellibas & Giimiis, 2018). Ilkokul matematik dgretiminde dijital
uygulama kullanimina yonelik deneysel arastirmalarin incelenmesini amaglayan g¢alisma
betimsel icerik analizi kullanilarak analiz edilmistir. Betimsel icerik analizi, belirli bir konu
cercevesinde yapilmis olan calismalarin ele almarak egilimlerinin incelendigi sistematik
calismalardir (Sozbilir, ve dig., 2012). Boylelikle ilkokul matematik Ogretiminde dijital
teknoloji kullaniminin etkilerini inceleyen deneysel c¢alismalar betimsel analiz yoluyla
sistematik olarak derlenmeye calisilmistir.

Islemler

Verilerin toplanmas: ve analizi siirecinde gesitli adimlar takip edilmistir. 4 adimdan

olusan siire¢ asagidaki sekilde siniflandirilmistir.

/1 \ /2.Ad1m: Dahil \ /3.Ad1m: Kodlam\ /4

\

.Adim: Tarama a .Adim: Kartopu

Etme Kriterleri ve Siniflandirma

Veri Tabanlar1 -Kaynakga ve

- YOKTEZ -Baslik, Ozet ve -Caligsma tiird, metin i¢i alintilar

-Google Yontemleri Uygulamalar, incelenerek

Akademik okuma orneklem grubu, litaratiiri tekrar

-Dergipark matematik tarama ve

-Ebschost -Dahil etme ve konusu, bulunan

-ERIC harig tutma degiskenlerine caligmalar:
kriterlerini gore gruplama ekleme

k / Kkontrol etme / K j K /

Sekil 1. Verilerin toplanmasi ve analizi siireci
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Adimlar gergeklestirmek tizere arastirmalarin kiinyesini olusturabilmek, giivenirligi
saglayabilmek ve gegerlige katkida bulunmak amaciyla bir “tasnif formu” olusturulmustur.
Aragtirmanin igerigine, kapsamma ve alt problemlerine uygun tasnifleme icerigi
olusturulmaya calisilmistir. Deneysel calismanin yayimlanma yili, tiirii, uygulama yapilan
smif diizeyi, matematik dersi konusu, uygulamada kullanilan djjital teknoloji araci ve
uygulamanin basariya etkilerini kapsayan form, iki alan uzmani tarafindan kodlanarak ortak
goriiglerin siniflanmas: saglanmistir. Kodlamalardaki uzlasma yiizdesini belirlemek igin
Miles ve Huberman‘in (1994) gelistirdikleri giivenirligi belirlemek i¢in kullanilan katsay1
formiiliinden yararlanilmistir Bu formiile gore goriis birligi puaninin goriis birligi ile goriis
ayriig1 toplamina boliinmesi ve 100 ile ¢arpilmistir. Uzmanlar arasindaki gortis birligi alt
problemler bazinda %92 ve iizeri olarak belirlenmistir. Simiflamalarda tutarsizlik olustugu
durumlar tekrar degerlendirilmis ve ortak goriis saglanmustir. Dikkatli ve detayl tasnif
yapilarak yanliliktan uzak yorumlar elde edilebilmesine 6zen gosterilmistir.

Bulgular

Calismalarin Tiirii, Stmif Diizeyi, Konu ve Kullamilan Dijital Teknoloji Araglar:

[lkokul matematik &gretiminde kullarulan dijital teknoloji araglarina yonelik yapilan
deneysel calismalarda, calismanin tiirii (tez veya makale), deneysel islemde ele alinan
matematik dersi konusu ve smif diizeyi, ¢alismada kullanilan dijital teknoloji aracina ait
bilgiler asagidaki tabloda belirtilmektedir.

Tablo 1.Calisma tiirii-sinif diizeyi-konu-dijital teknoloji aract

Calisma Tiirii Sinif Konu Kullanilan Dijital Teknoloji
Diizeyi
Karakis, 2014 Tez 4 Kesirler “Balikesir Parki” adinda oyun igerikli
etkinlik tasarlanmis
Say1 bilgisi Powerpoint, Flash, Photoshop, Authorware
Almashagbeg, 2014 Makale 1 Toplama ve kullanilarak ¢oklu ortam tasarlanmuis.
Cikarma Islemi
Yigit ve Ipek, 2015  Makale 4 Kesirler Kesirler Konu anlatimli 6gretim CD’si
Cekirdekgi, 2016 Makale 3 Geometri Okulistik, Morpakampiis
Coruk, 2017 Makale 4 Kesirler Adobe Flash araciligtyla ¢coklu ortam
yazilimi tasarlanmig
Volk, 2017 Makale 3 Saat Cook App, Grid App ve Map App
Yer-yon Uygulamalar
1-Basamak
Fokides, 2018 Makale 1-4 Kavrami Kodu Game Lab (Microsoft)
4-Para, uzunluk,
agirlik,ondalik
sayilar
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Cakici, 2018 Tez 4 Kesirler Dijital Hikaye Olusturma Arac
Ozerbas, 2018 Makale Agcilar Okulistik
Akman, 2019 Tez Kesirler Sanal gerceklik uygulamas: tasarlanmis-
Kegfet Kurtul
Brezovsky, 2019 Makale 4 Say1 Bilgisi Numara Yonlendirme Dijital Oyunu
Charles YC Yeh, Makale 2 Problem C6zme Math Island Oyunu
2019 Toplama-Cikarma
Islemi
Incekara, 2019 Makale Dért Islem Egitsel oyun tasarlanmis
Karadag, 2019 Tez Problem C6zme Powerpoint sunular ve videolar
Say1 Bilgisi Dijital Matematik Oyunlari;
Moyer- Makale 3,4 Onluga Montessori Division Board, Motion Math
Pockenham, 2019 Yuvarlama (Bounce, Zoom, Hungry Fish), Dragon Box,
Basamak Angle Asteroids, Chicken Crop Painter,
Kesirler Math Planet, Co- Ordinates, Grid Lines,
Ondalik Sayilar Sport Pirates
Problem C6zme
Geometrik
Sekiller
Acilar
Yeryon
Altiok, 2020 Makale Simetri Adobe Premiere ile ¢oklu ortam tasarlanmisg
Ozeng, 2020 Makale Carpma iglemi Toondoo, Wordwal, Matific, Cram,
Learningapp, Plickers, Storyjumper, Antropi,
EBA
Ozler, 2020 Tez 4 Geometri Articulate, Storyline, Camtasia, Edmodo
Vanbecelaere, 2020 Makale Sayilar1 Dijital Oyun
Kasilastirma
Besalti, 2021 Makale 4 Kesirler Slice Fractions oyun tabanli uygulama
Dogal Sayilar- Web tabanli oyun
Ismarci, 2021 Makale 4 Onluga EBA okulistik Morpakampiis
Yuvarlama
Ukdem, 2021 Tez 3 Kesirler Geogebra, Phet Colorado, NLVM-NCTM
Iluminations
Chan Tat Yg, 2022  Makale 1-2 Problem Cézme “Igo Invasion” adl dijital matematik oyunu
Dért Islem
Nabila, 2022 Makale 4 Kesirler Powtoon

Tablo 1’de incelenen ¢alismalarin tiirlerine, deneysel islemin uygulandigi smf
kademesine, ilgili matematik dersi konusuna ve hangi dijital teknoloji araglarinin
kullanildigina dair bilgiler yer almaktadir. Bu tablo ile ¢alismalarin adlari, yazarlari, tiird,
yayimlanma yillari, deneysel islemin yapildigi sinif diizeyi, deneysel islemin yapildig:

matematik dersi konusu, kullanilan dijital teknoloji araglarmin gesitleri gosterilmistir.

Olusturulan bilgilerin dagilimi1 asagidaki sekil ve grafiklerde gosterilmektedir.
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Calismalarin Yillara Gore Dagilim
2014-2022 yillar1 arasinda yapilmis ve arastirmanin dahil etme kriterlerini saglayan 24
ulusal ve wuluslararasi ¢alismanin hangi yillara ait olduguna dair sayisal ifadesini

gormekteyiz.

YiILLARA GORE DAGILIM

2 1 1 2 3 3 2

o N B O

2014 2015 2016 2017 2018 2019 2020 2021 2022
Sekil 2. Incelenen calismalarin yillara gére dagilim grafigi
Sekil 2’ye baktigimizda ilkokul matematik 6gretiminde dijital teknoloji kullanimimin
Ogrenci basarisina etkisine yonelik deneysel arastirmalarin en ¢ok 2019 yilinda 6 adet ¢alisma
ve en az 2015 ve 2016 yillarinda 1’er calisma yapildig: belirtilmektedir.

Calismalarin Tiirleri ve Uygulama Yapilan Sinif Diizeyleri

Incelenen galigmalarin tiirleri sayisal olarak ifade edildiginde; 24 calismanin 18'i yani
%751 makale tiirtinde iken 6’s1, %251 tez calismasidir. Calismalarda uygulanan deneysel
islemlerin hangi ilkokul kademesine uygulandigin1 gostermektedir. Buna gore ¢alismalarin
16's1, %59u 4.smifla; 51, %19u 3.smufla; 4't, %151 l.smufla ve 2'si, %7’si 2.smifla
yuritilmustiir.

Uygulama Yapilan Matematik Dersi Konularinin Ogrenme Alanlarina Gore Dagilimi

Tablo 2. Uygulama yapilan matematik dersi konusu-say: ve islemler ve geometri 6grenme alanlari

SAYI VE iSLEMLER GEOMETRI
Konu Diizeyi f Konu Diizeyi f
Dogal Sayilarla Islemler (Toplama-
Cikarma-Carpma-Bolme) 1-2-3-4 5 Geometrik Sekiller 3-4 2
Kesirler 3-4 9 Yer-yon Bilgisi 3-4 2
Problem Cézme 1-2-3-4 4 Simetri 3 1
Say1 Bilgisi 1-4 5 Acilar 3-4 2
Basamak 1-3-4 2
Onluga Yuvarlama 3-4 2
Ondalik Sayilar 3-4 2 TOPLAM 7
TOPLAM 30
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Tablo 3.Uygulama yapilan matematik dersi konusu-6lgme ve veri toplama 6grenme alanlari

OLCME VERi TOPLAMA
Konu Diizeyi f Konu Diizeyi f
Saat 3 1 -
Para 3-4 2
Uzunluk Ol¢me 4 1
Agirlik Olgme 4 1
TOPLAM 5 TOPLAM -

Tablo 2 ve Tablo 3’te, incelenen g¢alismalarin deneysel uygulamalarmin yapildig:
matematik dersi konular1 yer almaktadir. MEB Miifredatinda yer alan Matematik Dersi
Ogretim Programinda bulunan 4 6gretim alanina gore konularim listelendigi tablolarda en
cok “Say1 ve Islemler” o6grenme alanmna yonelik konulari uygulayan calismalar
bulunmaktadir. Onu “Geometri” sonra “Ol¢gme” takip etmekte ancak “Veri Toplama”
ogrenme alaninda uygulama yapan calisma bulunmamaktadir. Tiim konular igerisinde
calismalarda en ¢ok yer verilen konunun “Kesirler” oldugu goriilmektedir. Geometri, Olgme
ogrenme alanlarma yonelik 1.ve 2.simiflar diizeyinde konular ele alinmamuistir.

Deneylerde Kullanilan Dijital Teknoloji Araglar

1

i

WMN”
* Powerpoint m
* Photasho f
. Amhomr:o mﬂﬂ

* Adobe Flash
+ Camtasia

* Articulate Storyline
* Antropl Teach

R S

i

lcerik
Tasarlama/
puzenieme
Araclarl

Oyunlar

sanal simf S
Olusturma

‘rag'ﬂ”

+ Edmodo + Phet Colorade
* NLVM NCTM
x IRuminations
Alistirma/Olgme i
' D.: erlendirme
Eglkmliklml
Olugturma
Araglan
* Wordwall
¢+ Learningapps
« Pawtoon * Plickers
* Sworyjumper
« Toondoo '

Sekil 3. Kullanilan dijital teknolojiler

N "‘l
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Sekil 3, incelenen ¢alismalarda dijital teknoloji araglar olarak; uygulamalar, oyunlar,
egitsel platformlar, alistirma/olgme degerlendirme etkinlikleri olusturma araglars,
animasyon/hikaye/karikatiir olusturma araglari, sanal sinif olusturma araglar1 ve igerik
tasarlama/diizenleme araglar1 kullanildigini gostermektedir. Bu araglardan en ¢ok oyunlarm
kullanildig1 ardindan igerik tasarlama/diizenleme araglariin ve matematik uygulamalarmin
geldigi goriilmektedir. Calismalarda en az kullanilan sanal sinif olusturma araglari olmustur.

Calismalarin Sonuglarina Yonelik Dagilim

Arastirmada incelenen ¢alismalardan elde edilen matematik basarisina yonelik
sonugclara gore 24 calismadan 23’1 dijital teknoloji kullaniminin akademik basariya pozitif
yonde etkisi olduguna ulasirken (Coruk, 2017; Volk, 2017; Fokides, 2018; Ozerbag, 2018;
Brezovsky, 2019; Charles YC Yeh, 2019; Akman, 2019; Incekara, 2019; Moyer, 2019; Karadag,
2019; Ozeng, 2017; Ozler, 2020; Altiok, 2020; Besalt1, 2021; igmara, 2021; Ukdem, 2021;
Vanbecelaere, 2020; Nabila, 2022) bir c¢alisma dijital teknoloji kullaniminin akademik
basarida degisiklik yaratmadigimi (Cakici, 2018). Ayrica ilkokul matematik O6gretiminde
dijital teknoloji kullaniminin bagariya olumsuz yonde etkisi olduguna ulasan calisma

bulunmamaktadir.
Tartigsma ve Sonug

Ilkokul evresi matematik dgretim siirecinde kullanilan dijital teknoloji araglarmin
akademik basariya etkisini deneysel yontem kullanarak ortaya koyan calismalar
incelendiginde, 2014 ve 2022 yillar1 arasinda ulasilan ¢alismalarin en ¢ok 2019 yilinda, en az
2015, 2016, 2014 yilarinda yapildig1 goriilmektedir. Teknolojik gelismelerin hizla arttig1 ve
dijital igeriklere; toplumsal olaylar, egitimde esitlik ilkesinin saglanabilmesi, matematikte
gorsellestirme ve somutlagtirmanin gerekliligi gibi sebeplerle verilen énemin bu alanda
yapilan deneysel calismalarda son yillara dogru artis olmasmi saglamis olabilecegini
diigiindiirmektedir. Oztop (2022) ve Kaya ve Aydogdu (2022) Matematik Ogretiminde
Dijital Teknoloji Kullanimini inceledikleri ¢alismalarinda da buna benzer olarak en ¢ok 2019
yili ¢alismalarina ulagmistir. Deneysel yontem kullanilmadan teknoloji ve dijital araglarla
ilgili cesitli calismalar ortaya konmus olsa da, kullanilan araglarin etkililiginin ortaya
konmasi agisindan bu yontem daha somut veriler elde edilmesini saglamaktadir. Cogunlugu

makale tiirtinde olan calismalarin diger bir sonucu ise deneysel uygulama yapilan smif
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diizeyinin biiyiik oranda 4.sinif olmasidir. Ardindan 3.siniflar gelmekte ve en az 2.siniflarla
ilgili deneysel uygulamalar yapildig1 goriilmektedir. Calismalarin daha c¢ok 4 ve 3.simiflara
yonelik olmasi, bu kademelerde okuma yazma sorunu olmayacag ve basari testlerinin daha
etkili uygulanabilecegi varsayimindan kaynaklaniyor olabilecegi gibi ilgili matematik dersi
konusunun 6n kosul kazanimlarini kazanmig 6grencilerle uygulama yapma gerekliligi de
olabilir. Tercan-Ciltag’a (2021) gore, yas seviyesi diistiikge galismalarin azalmasinin sebebi
okul 6ncesi donem ve ilkokulun erken evrelerinde arastirmalarin yapilabilmesinde yasanan
zorluklardir.

Calismalarda yapilan deneysel uygulamalarin daha gok “Say1 ve Islemler” 8grenme
alanina yonelik oldugu goriilmektedir. Bu durum, ilkokul ogrencilerinin biitiin smuf
diizeylerinde en temel kazanimlar1 elde edecegi 6grenme alani olmasindan dolay: olabilir.
En c¢ok calisilan konunun “Kesirler” olmasi, bu alanda arastirmacilarin bir eksiklik
olabilecegini diisiindiikleri veya gorsel olarak dijital ortama yansiyabilecek en uygun konu
olarak “Kesirler” konusunu sectikleri gibi cesitli sebeplere dayaniyor olabilir. Kesirler
konusundaki ¢alismalarin ise sadece 3 ve 4.smiflara yonelik oldugu 1.ve 2. siniflara yonelik
kesirlere yer verilmedigi goriilmektedir. Geometri, Olcme ve Veri Toplama ogrenme
alanlarinda da 1.ve 2. yonelik konularin dahil edilmedigi goriilmektedir. Oysa ki geometri
ogrenme alaninda bulunan “uzamsal iligkiler(yer-yon), geometrik sekiller, ortintiiler vb.”
gibi konularin; 6lgme alaninda bulunan “saat, para, olgli birimleri, sivilarin dlgtilmesi vb.”
gibi konularin ve veri toplama alaninda “nesne-sekil grafikleri olusturma” gibi konularin
dijital ortam araclari ile 6grenci basarisindaki etkisini inceleyen ¢alismalarin olmasi bu alana
onemli katkilar sunabilir.

Kullanilan dijital araglara bakildiginda en c¢ok dijital oyunlarmn kullanildig:
goriilmektedir. Oyunlarin, Ozellikleri bakimindan ogrencilerde heyecan ve giidiilenme
duygularini harekete gecirmesi sebebiyle arastirmalarda daha ¢ok tercih edilen araglar
oldugu soOylenebilir. Fadda ve dig. (2022), oyunlarmn ogrenci motivasyonunu arttirict
ozelligini ortaya koyan calismalar1 derlemesi daha ¢ok tercih edilen arag olmasmi agiklar
niteliktedir. Fakat onemli olan hangi matematik dersi konusunda hangi dijital ortam aracinin
kullanilmas: gerektigini ortaya koyan calismalara ihtiya¢ vardir. Kaya ve Aydogdu (2022)
yaptiklar1 ¢alismada buna benzer bir sonuca ulasmislardir. Bu arastirmadaki galismalarin

bazilarinda hazir igerikler kullanilmis, bazilarinda ise arastirmaci tarafindan tasarlanmig
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veya var olan igerigi diizelterek uygulama siirecine dahil etmis olduklarini gormekteyiz.
fleriki calismalarda, kendi tasarladig1 igeriklerle &gretim siirecini planlayan &gretmen ve
arastirmacilarin ¢alismalar1 da alana 6nemli katkilar sunacaktir.

Deneysel ¢alismalar biitiin olarak incelendiginde, ilkokul matematik 6gretiminde
dijital teknoloji araglarinin kullaniminin 6grenci basarisina etkisi pozitif yéndedir. incelenen
24 adet ¢alismanin 23’tinde anlamli yonde pozitif sonuglara ulagilmis sadece bir ¢alismada
sonugta bir degisiklik bulunmamaistir. Dinger ve Yilmaz (2020) ¢alismalarinda dijital teknoloji
kullaniminin akademik basariy1 arttirdigina ulagmis; Oztop (2022) matematik dgretiminde
mobil teknoloji kullanimini inceledigi meta-analiz ¢alismasinda bu sonuca benzer bir sonuca
ulasarak, inceledigi ¢alismalarda akademik basarmin arttigini ortaya koymustur. Bu alanda
yapilacak olan her bir deneysel ¢alisma hangi dijital aracin hangi matematik konulari ile iyi
bir uyum yakaladigini ortaya koymasi agisindan onemlidir ve deneysel calisma sayilar
artmalidir. Gelisen teknoloji ile birlikte ¢ogalan dijital araglarin 6gretim siirecine planh
olarak dahil edilmesi ve sadece 6gretmenlerin ¢aba ve yontemlerine birakilmadan sistemli
bir bicimde programa alinmas: ilkokul kademesindeki 6grencilerin matematik bagarilarinda
olumlu gelismeler kaydedilmesine vesile olacagi bu ¢alisma ile 6ngoriilmektedir.

Bu calisma, 2014-2022 yillar1 arasmmi kapsamasi; deneysel tiirde olmasi, ilkokul
kademesine yonelik olmasi, dijital arag¢ kullanimina yonelik olmasi, matematik 6gretimi alani
ile smir olmasi, sadece akademik basariya etkisini inceleyen calismalar1 kapsamas: ve
erigilebilir yaymlarn incelenmesi gibi cesitli smirhiliklar1 barindirmaktadir. Hem
arastirmanin smirliliklarindan hem de ulagilan sonuglardan yola cikilarak gesitli oneriler
getirilebilir.

Oneriler
1. Tlkokul matematik &gretiminde dijital teknoloji kullaniminin &grenci basarisina etkisini

arastiran deneysel ¢alismalar su alanlarda arttirilabilir;
- Daha 6nce kullanilmamus dijital araclara yonelik
- Daha 6nce uygulama yapilmamais smif diizeylerine yonelik
- Daha 6nce uygulama yapilmamis, Matematik Ogretim Programinin kapsaminda
bulunan 6grenme alanlarina ve konulara yonelik
2. Ilkokul matematik dgretiminde dijital teknoloji kullaniminin etkisini arastiran deneysel

calismalarin degiskenleri gesitlendirilebilir;
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- Ogrenci motivasyonuna etkisi
- Matematik kaygisina etkisi
- Matematik tutumuna etkisi
- Ogrenilen bilgilerin kalicilligina yonelik etkisi
3. Calismadaki amag ile ayn1 amacgta kullanilan dijital teknolojileri inceleyen calismalar,
hazir igerik kullanimi ve igerik tasarlayarak kullanilan galismalar olarak siniflandirilarak
derlenebilir.
4. Bu arastirma tiim dijital araclar1 genel bigcimde ele almistir, ileriki arastirmalar sadece bir

tiirdeki dijital araglarin etkisini inceleyebilir.

Bilgilendirme

Bu ¢alismada insan veya hayvan deneklerinden veri toplanmanugtir. Bu nedenle calisma, etik
kurul onay: gerektiren ¢alismalar kapsaminda yer almadigindan etik kurul onayr alimmamgtir.

Yazar Katk: Beyani

Emine Begiim AKKUS: Kavramsallastirma, metodoloji, verilerin toplanmasi, islenmesi,
analizi, yorumlanmasi, denetim, inceleme-yazma ve diizenleme, ceviriyi diizenleme.

Bilge GOK: Kavramsallagtirma, verilerin toplanmasi, analizi, yorumlanmasi, inceleme-

yazma ve diizenleme, ceviriyi diizenleme.
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Introduction

Science education is included in the education system of almost every country today
and continues to be learned starting from pre-school levels. Despite efforts to continue
science education in a conventional manner, research on becoming science literate
individuals does not point to optimistic results. Science educators have taken important
initiatives and developed different approaches, methods and techniques to transform
existing negative views about science into positive ones and to increase student success. Out-
of-school education has been one of the learning practices developed to achieve the targeted
gains in science education. Considering the relevant literature in general, it is understood
that out-of-school learning has the potential to increase science education gains and science
achievement, but established acceptances and opinions about out-of-school learning, most of
which are not based on lived experiences, have a limiting effect. Studies reveal that out-of-
school learning has positive effects on student success at levels from primary school to
higher education. There are also acceptances and opinions that the use of out-of-school
learning in science education will have positive effects. However, it is also known that
acceptances and opinions regarding out-of-school science teaching are often not based on an
out-of-school learning experience. It is seen that there are a limited number of studies on out-

of-school learning acceptances and opinions based on experiences.
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Method

The aim of this study is to investigate the effects of out-of-school learning activities
for teaching the subject of waste and recycling on success, acceptance of out-of-school
learning, and views on out-of-school learning environments. A mixed design was adopted in
the study. In the quantitative dimension, the effect of out-of-school learning activities on
success and acceptance of out-of-school learning was determined using a quasi-experimental
method. In the qualitative dimension, the effect of students' out-of-school learning
experiences on their opinions about out-of-school learning environments was revealed by
adopting a case study design. The study group was formed by adopting the convenient
sampling method. A total of 44 students were included in the study group formed with the
participation of eighth grade students. Half of the students formed the experimental group,
while the other half formed the control group. The ages of the students range between 13-14
and 43% are male. Students were included in the study group on a voluntary basis. Before
the data collection process began, students and parents were asked to fill out the Participant
Consent Form. Since the subject of waste and recycling is included in the eighth-grade
science curriculum, it is thought that the students have the necessary competence to learn the
subject. Qualitative data of the study were collected before and after out-of-school learning
activities through the waste and recycling achievement test and the acceptance scale
regarding out-of-school learning environments. In addition, after the activities, interviews
were held with the students in the experimental group by asking questions about their

opinions about out-of-school learning environments.

Results

Study findings indicate that students' achievements in out-of-school learning
activities on waste and recycling increased after the application compared to before the
application. Similarly, students' answers to the scale of acceptance regarding out-of-school
learning environments show an increase in the dimensions of Desire to Learn, Benefit of
Learning, Integration and Participation after the application. From the interviews conducted
within the scope of the study, it is understood that expressions that support the idea of
considering out-of-school learning environments as a powerful tool in science teaching are

reflected in student opinions. It has been understood that students see the environments
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where science is best learned as in-school environments such as laboratories and classrooms,
and that they state that learning will be better if these environments are fun, quiet or calm. In
addition, it was observed that they mentioned out-of-school environments under the name
of nature, online or travel. When specifically asked about out-of-school learning
environments, it was determined that they included trips, private lessons, daily life, nature,
online environment and home environment. Based on this, it has been determined that
students consider out-of-school science learning environments as outside the school rather
than seeing them as informal learning environments, and they associate them with the
travel-observation activities experienced within the scope of the study. It was observed that
students described out-of-school science activities as instructive, entertaining and intriguing,
and emphasized that what was learned was memorable. However, it has also been
understood that students continue to have concerns from the exam-based system while

participating in out-of-school activities.

Discussion and Conclusion

As a result, it has been revealed that out-of-school learning activities on waste and
recycling increase student achievement on the subject and have a positive impact on student
acceptance of out-of-school learning environments. In addition, it has been understood that
students who have experienced out-of-school learning by participating in out-of-school
science learning activities mostly see out-of-school learning environments as activities and
trips in nature and describe them as fun and instructive. However, it has been observed that
students also associate learning outside of school with formal learning environments such as
private courses. For this reason, more space should be given to out-of-school learning
environments that provide students with on-site learning, free learning and experience-
based learning opportunities, taking into account subject compatibility and student
expectations. It will be possible for students to understand out-of-school learning accurately

and completely through out-of-school learning activities on different science subjects.
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Giris

Insan var olusundan beri etrafinda olan olaylari merak etmis, olaylarin altinda yatan
nedenleri bulmaya ¢alismis ve dahas1 buldugu bilgileri kendi ¢ikarina kullanmistir. Dogada
gerceklesen olaylar1 agiklama ve anlamlandirma gayreti pek c¢ok Onemli bilgini ortaya
¢itkmasma ve yillar icinde birikmesine neden olmustur. Doga olaylariyla ilgili artan bilgi
birikiminin sonraki nesiller tarafindan anlasilmasi ve arastirma siireglerinin devam
ettirilmesine olan ihtiyac¢ fen egitiminin dogmasimi sonug¢ vermistir. Fen egitimiyle fen okur
yazar1 bireylerin yetistirilmesi hedeflenmektedir. Fen egitimi bugiin hemen hemen her
tilkenin egitim sisteminde yer almakta ve okul 6ncesi kademelerden baglanarak 6grenilmeye
devam etmektedir (Burns ve dig., 2023).

Ortak bir goriis olarak fen egitimini siirdiirme gabalarina ragmen fen okur yazari
bireyler haline gelme konusundaki arastirmalar iyimser sonuglara isaret etmemektedir.
Ornegin Sinavla Ogrenci Alacak Ortadgretim Kurumlarina iliskin Merkezi Smav sonuglari
ogrencilerin fen sorularinin yaridan fazlasimi dogru cevaplayamadiklarim1 ortaya
koymaktadir (Bakirci & Kirici, 2018). Yine yapilan arastirmalar Ogrencilerin anlamakta
zorlandiklari, basarisizlik yasadiklar: ve sikici olarak nitelendirdigi derslerin baslarinda fen
derslerinin geldigini sonu¢ vermektedir (Hodges ve dig., 2017). Arastirmalarda &grenci
basarisizliklarinin altinda fen konularinin gozle goriilemeyecek kadar kiigilik, kuramsal ya da
ise yaramaz bilgileri igeriyor olarak kabul edilmesinin yattigina dikkat cekmektedir (Knopf
ve dig., 2015). Oysaki fen egitimi dogada gerceklesen, Ogrencilerin giinlilk yasamda
kargilagtiklar1 olaylar1 konu alan ya da gercek yasam problemleri olarak nitelendirilen
konular1 kapsamaktadir. Fen egitimcileri fen hakkinda var olan olumsuz goriisleri olumlu
hale getirmek ve Ogrenci basarisini artirmak igin Onemli girisimlerde bulunmus ve
birbirinden farkli yaklasim, yontem ve teknikler gelistirmislerdir (Witkow & Fuligni, 2010).

Fen egitiminde hedeflenen kazanimlara ulasilmasi igin gelistirilen Ogrenme
uygulamalarindan bir de okul dis1 egitim olmustur. Gilinlimiiz egitim anlayisinin
siirdiiriilebilir egitimi glindemine almasiyla birlikte egitimin sadece siniflara ve okula
hapsedilemeyecegi goriisii daha sik 6ne ¢ikmaya baslamistir (King & Howard, 2014). Bu
dogrultuda 6grencilerin okul dis1 ortamlarda da fen 6grenebilmelerinin saglanmas: temel
alinmistir (Henriksson, 2018). Okul dis1 6grenmelerde dgrencilerin fen egitimine konu olan

olgu, obje ya da olaylar1 bizzat yerinde deneyimlemesi esas alinmaktadir. Bu durumda bir
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tesis, bir arastirma merkezi, bir {iriin isleme atolyesi egitim ortami haline gelmektedir. Son
yillarda sayilar1 hizla artan bilim merkezleri, akvaryumlar ve botanik bahgeleri fen
egitiminde daha sik giindeme gelmektedir (Tagrikulu ve dig., 2021). Ogrenciler okul disi
ogrenme ortamlarinda yerinde 6grenmis olmanin yani sira 0grenme igin serbest ortam
bulma ve uzmanindan yaprak yasayarak 0grenme gibi olanaklara kavusmaktadir. Boylece
bulundugu ortamlarda yasam boyu stirdiirebilecegi 6grenme becerilerini deneyimlere dayali
olarak gelistirme olanag1 yakalamis olmaktadir (Kreuzer & Dreesmann, 2017).

Fen egimi hedeflerini yerine getirmede 6nemli katkilar yapma potansiyeline sahip
olan okul dig1 6grenmenin fen egitimi siireclerinde yeteri kadar yer verilmedigi ve 6gretmen
aday1, 6gretmen ve Ogrencilerin yeteri kadar okul dis1 6grenme deneyimi yasayamadiklar:
yapilan calismalarda yer bulmaktadir (Dickie, 2011). Ancak herhangi bir deneyime dayali
olmasa da kigilerin okul dis1 6grenme ortamlar1 hakkinda kabulleri olabilmektedir. Yapilan
aragtirmalar okul dis1 6grenme ortamlarinin fen egitimi i¢in yararli olma potansiyelini inkar
edecek sonuglar ortaya koymasa da etkinliklerin uygulanmas: éniinde birtakim zorluklara
isaret etmektedir (Doldur & Ertas-Kilic, 2023). Ogretmenlerin 6gretim programinda yer alan
konular: yetigtirme endisesi, okul dis1 6grenme etkinliklerinin zaman alic1 olmasi, maliyet
gerektirmesi ya da ders doldurma etkinligi olarak goriilmesi bu kabullerin bazilar1 olarak
siralanmaktadir (Arabaci & Donel-Akgiil, 2020).

flgili alan yazin genel olarak dikkate alindiginda, okul dist 6grenmenin fen egitimi
kazanimlarmi ve fen basarisini arttirma potansiyeline sahip oldugu ancak cogu yasanmig
deneyimlere dayanmayan okul disi 6grenme konusundaki yerlesik kabul ve gortislerin
sinirlandiricr etki yaptig1 anlasilmaktadir (Kulegel & Topsakal, 2020). Yapilan ¢alismalar
ilkokul doneminden yiiksek 6gretime kadar olan seviyelerde okul dis1 6grenmenin dgrenci
basarisina olumlu etkileri oldugunu ortaya koymaktadir (Metin vd., 2022). Yine okul dis1
ogrenmenin fen egitiminde kullanilmasinin olumlu etkiler ortaya ¢ikaracagina dair kabul ve
goriislere de rastlanmaktadir (Arici ve dig., 2021; Zeren-Ozer & Glingor, 2017). Ancak okul
dis1 fen 6gretimine iliskin kabul ve goriislerin ¢cogu zaman bir okul dis1 6grenme deneyimine
dayanmadi81 da bilinmektedir. Deneyimlere dayali okul dis1 6grenme kabul ve goriislerinin
oldugu calismalarinin ise siirl sayida oldugu goriilmektedir (Kang, 2012). Bu nedenle, bu
calismada atiklar ve geri doniisim konusunun Ogretimine yonelik okul disi 6grenme
etkinliklerinin basari, okul dis1 6grenmeye iliskin kabuller ve okul dis1 6grenme ortamlarina
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yonelik gortisleri tizerine etkisi arastirllmistir. Bu dogrultuda asagidaki problemlere yanit

aranmaya ¢alisilmistir:

1. Atiklar ve geri donilisim konusunun Ogretimine yonelik okul disi 6grenme
etkinliklerinin basar1 tizerine etkisi nasildir?

2. Atiklar ve geri doniisim konusunun Ogretimine yonelik okul dis1 O6grenme
etkinliklerinin okul dig1 6grenmeye iliskin kabuller iizerine etkisi nasildir?

3. Atiklar ve geri doniisim konusunun Ogretimine yonelik okul dis1 6grenme

etkinliklerinin okul dis1 6grenme ortamlarina yonelik goriisleri tizerine etkisi nasildir?

Yontem

Arastirma Deseni

Atiklar ve geri doniisim konusunun Ogretimine yonelik okul dis1 0grenme
etkinliklerinin basari, okul dis1 6grenmeye iliskin kabuller ve okul dis1 6grenme ortamlarina
yonelik goriisler lizerine etkisinin arastirildig1 calismada nicel ve nitel aragtirma desenlerinin
bir arada kullanilmasina izin veren karma desen tiirlerinden nicel verilere agirlik verilen
agiklayici sirali karma desen ise kosulmustur (Creswell & Plano Clark, 2007). Arastirmanin
nicel boyutu atiklar ve geri doniisiim konusunun ogretimine yonelik okul disi 6grenme
etkinliklerinin basar1 ve okul dis1 6grenmeye iliskin kabullere etkisinin arastirildig1 yari
deneysel bir arastirma olarak tasarlanmistir. Arastirmanin nitel boyutu durum galigsmasi
tarzinda yiiriitiilmiis ve okul dis1 6grenme deneyimi yasayan 6grencilerin okul dis1 6grenme
ortamlarina yonelik goriisleri belirlenmeye ¢alisilmistir. (McMillan & Schumacher, 2014).

Calisma Grubu

Atiklar ve geri doniisiim konusunun Ogrenimine yonelik okul dist 0grenme
etkinliklerinin Ogrenciler {izerindeki etkinlerini arastirmak {tizere gergeklestirilecek
arastirmanin calisma grubu uygun Ornekleme teknigi benimsenerek belirlenmeye
calisilmistir. Uygun Ornekleme ¢alisma grubu belirlerken arastirmacilara ulasim, maliyet ve
erisim kolaylig1 saglamaktadir (Cepni, 2021). Bu dogrultuda, ¢alisma grubu arastirmacilarin
gorev yapmakta oldugu Bartin ilinin devlet okullarindan birinin iki sekizinci smifindan
olusturulmustur. Smiflardan biri deney digeri kontrol grubu olarak tayin edilmistir. Her bir
stnufta 22, toplamda ise 44 6grenci calisma grubuna dahil edilmistir. Ogrencilerin yaslar1 13-

14 arasinda degismekte olup %43’ erkektir. Calisma grubuna Ogrenciler goniilliiliik esas
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alimarak dahil edilmistir. Veri toplama siireci baslamadan once Ogrenci ve velilerden
Katilimc1 Onay Formu doldurmalar istenmistir. Atiklar ve geri doniisiim konusu sekizinci
smif fen bilgisi 6gretim programinda yer aldifindan 6grencilerin konuyu 6grenmek igin
gerekli yeterlige sahip olduklar: diisiintilmiistiir.

Veri Toplama Araglar

Arastirma verileri Atiklar ve Geri Dontisim Bagari Testi, Okul Disi Ogrenme
Ortamlarina iligskin Kabuller Olgegi ve Okul Dis1 Ogrenme Ortamlarina Yonelik Goriisme
Sorular1 kullanilarak toplanmigtir.

Atiklar ve Geri Déniisiim Bagar1 Testi

Calisma grubunda yer alan 6grencilerin atiklar ve geri dontisiim konusunda sahip
olduklar1 basar1 diizeyini ortaya ¢ikarmak tizere bir basari testi gelistirilmistir. Testte 20 adet
¢oktan se¢meli soru bulunmaktadir. Her bir soru i¢in dort segenege yer verilmistir. Testin
icerigi “Fen Bilimleri Dersi Ogretim Programi” (MEB, 2018) cercevesinde sekizinci smuif
konular1 arasinda yer alan “Enerji Dontistimleri ve Cevre Bilimi” iinitesinin “Atiklar ve Geri
Dontisim” ile iligkili kazanim ve igerikleri dikkate alinarak hazirlanmistir. Test sorusu
hazirlama siirecinde Oncelikle 24 taslak soru olusturulmustur. Bu sorular fen bilimleri
egitimi konusunda uzman {i¢ 6gretim iiyesi tarafindan konu kapsami ve egitim diizeyine
uygunluk acisindan incelenmistir. Inceleme dogrultusunda bazi sorularda kelime segimi ve
dilbilgisi yapasi ile ilgili diizeltmeler yapilmistir. Ardindan ¢alisma grubunda yer almayan
100 ortaokul 6grencisinin katihimiyla hazirlanan taslak testin pilot uygulamas: yapilmistir.
Pilot uygulamadan elde edilen verilere uygulanan madde analizi sonucunda testte kalan
maddeler i¢in hesaplanan ayirt edicilik ve gii¢ degerleri Tablo 1'de sunulmustur.

Tablo 1. Basari testi maddelerinin madde analiz sonuglari

Soru Zorluk Ayirt Edicilik Soru Zorluk Ayirt Edicilik
1 0,58 0,44 11 0,50 0,36
2 0,46 0,68 12 0,46 0,68
3 0,84 0,32 13 0,56 0,64
4 0,70 0,52 14 0,60 0,64
5 0,74 0,44 15 0,58 0,52
6 0,68 0,32 16 0,44 0,72
7 0,66 0,60 17 0,52 0,32
8 0,64 0,64 18 0,48 0,32
9 0,76 0,48 19 0,54 0,36

10 0,54 0,52 20 0,42 0,52
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Ayrica hesaplanan Cronbach alfa giivenirlik degeri 0.793 olarak bulunmustur.
Boylece arastirmada kullanilmak {izere yeterli gegerlik ve giivenirlige sahip bir basar: testi
gelistirilmistir (Ek 1). Calisma grubunda yer alan Ogrenciler arastirma kapsaminda
gerceklestirilen okul dis1 egitim oOncesi ve sonrasi ortalama 20 dakika icinde testi
tamamlamustir.

Okul Digt Ogrenme Ortamlarma Iliskin Kabuller Olgegi

Katilimcilarin okul dis1 6grenme ortamlarina iliskin kabullerini belirlemek igin Sen ve
dig., (2021) tarafindan gelistirilen 6lgek kullamlmistir (Ek 2). Olcek besli Likert tipinde
hazirlanmigtir. Katilimcilar 6lgekteki Onermelere katilma derecelerini belirterek cevap
vermiglerdir. Olgek Ogrenme Istegi, Ogrenme Yarari, Entegrasyon ve Katilma alt
boyutlarindan olusmaktadir. Her bir boyutta dort Onerme, toplamda ise 16 Onerme
bulunmaktadir. Calisma kapsaminda hesaplanan Cronbach alfa giivenirlik degeri 0,942
olarak bulunmustur. Olcek uygulama Oncesi ve sonrasi ortalama 15 dakika igerisinde
katilimcilar tarafindan doldurulmustur.

Okul dis1 6grenme ortamlarina yonelik goriisme sorular:

Arastirmada, yar1 yapilandirilmis goriisme sorulariyla ogrencilerin atiklar ve geri
dontisiim konusunda deneyim yasamis olduklari okul digsi 6grenme etkinlikleriyle ilgili
goriisleri belirlenmeye c¢alisilmistir. Arastirma kapsaminda gergeklestirilen okul dis1
ogrenme ile ilgili deneyimlere dayali olarak 6grenci gortislerini degerlendirmek igin deney
grubunda bulunan ogrencilerin tamami ile yar1 yapilandirilmis goriismeler yapilmustir.
Oncelikle, goriismeler sirasinda dgrencilere sorulmak iizere fen bilgisi 6gretiminin en iyi
hangi ortamda olabilecegi, okul dis1 fen bilgisi ortamlarinin nereler oldugu, okul dis1 fen
bilgisi ortamlarimin olumlu ve olumsuz yonleri ile bagka fen bilgisi konularinin da okul dis1
ogrenme ortamlarinda islenmesiyle ilgili soru taslaklar1 olusturulmustur (Ek 3). Taslak
sorular, calisma grubunda yer almayan {i¢ sekizinci sif 6grencisi ile pilot uygulama
yapilarak test edilmistir. Pilot uygulama sirasinda elde edilen veri ve deneyimlerin yani sira
fen egitimi alaninda uzman {i¢ Ogretim iiyesinin gortisleri alinarak sorulara son sekli
verilmistir. Boylece goriisme sorular1 uygulamaya hazir hale getirilmistir. Atiklar ve geri
dontisiim konusunda gergeklestirilen okul dis1 6grenme etkinliklerinin ardindan yapilan

goriismeler ortalama 15 dakika stirmiistiir.
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Uygulama

Atiklar ve geri doniisiim konusunu kapsayan okul dis1 6grenme uygulamalarina
baglamadan 6nce Bartin Universitesi Sosyal ve Begeri Bilimler Etik Kurulu ve Il Milli Egitim
Miidiirliigii'nden gerekli izinler alinmigtir. Calisma 2022-2023 egitim 6gretim yilinda ii¢ ana
asamada uygulanmistir. Tk agsamada katilimcilara kul disi 6grenme etkinlikleri dncesinde
Atiklar ve Geri Dontisiim Basar1 Testi ile Okul Dis1 Ogrenme Ortamlarina iligkin Kabuller
Olgegi uygulanmistir. Test ve dlgek dgrencilerin egitim gormekte olduklart okula gidilerek
bizzat sunulmustur. Boylece uygulama Oncesinde katiimcilarin bagar1 ve kabulleri
belirlenmistir.

Ikinci asamada atiklar ve geri doniisim konusuna dair Ogrenme etkinlikleri
gerceklestirilmistir. Kontrol grubunda bulunan 6grenciler atiklar ve geri doniisiim konusunu
siiflarinda islemeye devam etmistir. Ogretmen merkezli yontemin benimsendigi derste
soru-cevap ve diiz anlatim yontemleri kullanilarak ders igerigi acgiklanmistir. Konu
anlatiminin ardindan 6grenci ders kitabinda bulunan geri doniisiim etkinligi yapilmistir. Son
olarak yine Ogrenci ders kitabinda bulunan bir tartisma sorusuyla ders tamamlanmuistir.
Deney grubunda atiklar ve geri doniistim konusu okul dig1 6grenme etkinlikleri temelinde
islenmistir. Oncelikle konu ile ilgili okul dis1 etkinlikler yapilacagi dgrencilere duyurulmus
etkinlik kapsami hakkinda kisa bir bilgi verilmistir. Ogrencilerde okul dist 6grenme
etkinlikleri sirasinda nelerle karsilasmayi bekledikleri sorulmustur. Ardindan dgrencilerden
etkinlikler sirasinda karsilasacaklar1 ortam ya da bu ortamda bulunan uzmanlara yonelik
sorular hazirlamalar: istenmistir. Etkinlikler kapsaminda atik su artima tesisi, su aritma tesisi
ve kat1 atik bertaraf tesisleri deney grubu Ogrencilerinin katilimiyla ziyaret edilmistir.
Ziyaretler ulasim siiresi hari¢ ii¢ tesis ig¢in toplam 3 saat kadar stirmiistiir. Ogrenciler
ogretmenlerinin egliginde tesisleri gezerken tesislerde gorev yapan uzmanlardan bilgi
almistir. Ayrica ogrencilere hazirladiklar: sorular1 uzmanlara sorma olanag1 saglanmistir.
Ogrencilerin tesisleri gezmesi ve gerekli notlar1 almasinin ardindan genel bir degerlendirme
yapilmistir. BOylece atiklar ve geri doniisim konusuna dair Ogrenme etkinlikleri
tamamlanmistir.

Ugiincli agama ise atiklar ve geri déniisiim konusunu kapsayan okul dis1 6grenme
etkinliklerinin bitiminden iki hafta sonra gerceklestirilmistir. Egitim oncesinde oldugu gibi
bu asamada da katilimcilar Atiklar ve geri doniisim basar1 testi ile okul dis1 6grenme
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ortamlaria iliskin kabuller Olgegini doldurmustur. Ayrica deney grubunda bulunan
ogrencilerin tamamina okul dis1 6grenme ortamlarina yonelik goriisme sorular1 sorularak
yar1 yapilandirilmis goriismeler yapilmistir.

Veri Analizi

Okul Digt Ogrenme Ortamlarma Yénelik Goriisme Sorulari araciligiyla elde edilen
nitel veriler iizerinde icerik analizi yapilmistir. Ogrenci ifadeleri, anonimligi korumak iizere,
01, 02, 03..., 022 seklinde numaralandirilmstir. Ogrencilerin goriisme sorularina vermis
olduklar1 cevaplar incelenerek 6n kodlamalar yapilmistir. Olusturulan 6n kodlar, Fraenkel
ve arkadaslar1 (2022) tarafindan tanimlanan tiimevarimsal analitik siirecler izlenerek elde
edilen veriler dogrultusunda gozden gegirilmis ve diizenlenmistir. Art arda yapilan
siniflandirma ve dogrulama ¢alismalari, 6l¢me ve degerlendirme konusunda deneyimli fen
egitimi uzmanlar1 yardimiyla veriler yeterince azaltiip organize edilene kadar devam
etmistir. Elde edilen nitel bulgular katilimc ifadeleri ile desteklenmis ve konu basliklar
altinda sunulmustur.

Atiklar ve Geri Dontisim Basar1 Testi ile Okul Disi égrenme Ortamlarma iliskin
Kabuller Olgegi ile elde edilen veriler bir istatistik paket program ile analiz edilmistir. Ik
olarak, basar1 testinde yer alan her bir maddeye verilen cevaplar incelenmis, madde
analizine tabi tutulmus, normallik testi yapilmis ve uygulama sonrasinda uygulama
Ooncesinde oranla gruplar arasinda basar1 bakimindan bir farklilik olup olmadig: test
edilmistir. Ikinci olarak, katiimcilarm &lgekte yer alan her bir ifadeye katilma diizeyleri
incelenmis, normallik testi yapilmis ve uygulama sonrasinda uygulama oOncesine gore
gruplar arasinda kabuller bakimindan bir degisimi belirlemek i¢in karsilastirmali analiz
calismalar1 yapilmistir. Nicel bulgular tablolar halinde Ozetlenmistir (McMillan &
Schumacher, 2014).

Bulgular
Arastirmanin veri toplama araglar1 kullamilarak elde edilen verilerin analiz
edilmesiyle ulasilan bulgular bashiklar altinda sunulmustur.
Atiklar ve Geri Doniisiim Bagar: Testinden Elde Edilen Bulgular
Basari testinden elde edilen veriler, uygulama 6ncesi ve sonras: gruplar arasinda bir

karsilagtirilma yapilmasi i¢in kullanilmadan 6nce normal dagilim testine tabi tutulmustur.
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Bu baglamda uygulanan Kolmogorov-Simirnov testi (D=0.123, p>0.05) ve Shapiro Wilks testi
(W=0.965, p>0,05) sonuglar1 basar1 testinden elde edilen verilerin normal dagilim
gostermedigine isaret etmistir. Bu nedenle basar: testinden elde edilen verilere dayali olarak
yapilacak Kkarsilastirma islemlerinde parametrik olmayan Mann-Whitney U testinin
kullanilmasma karar verilmistir. Deney ve kontrol gruplarinda yer alan &grencilerin
uygulama oncesinde basarilarmin karsilastirilmasi amaciyla 6n test seklinde uygulanan
atiklar ve geri doniisiim basar1 testinden elde edilen veriler incelemeye konmustur. Inceleme
sonucu ortaya ¢ikan bulgular Tablo 2’te sunulmustur.

Tablo 2. Uygulama 6ncesi basarmin karsilastirilmasi

Sira Sriralar Mann
Test Grup N . Y4 p
Ortalamast1  Toplami Whitney U
On-test Deney 22 21.80 479.50
226.500 -0.366 0.714
Kontrol 22 23.20 510.50

Tablo dikkatle incelendiginde, karsilastirma sonucu ulagilan bulgular uygulama
oncesinde deney ve kontrol gruplar1 arasinda basar: testi puanlar1 bakimindan istatistiksel
olarak anlamli bir farklilik olmadigini gostermektedir (U=226.500, p>0.05). Bir baska ifadeyle
uygulama oncesinde deney ve kontrol grubunda bulunan 6grenciler atiklar ve geri doniisiim
basarilar1 bakimindan esit oldugu ortaya ¢ikarilmistir. Baslangicta esit olan gruplar arasinda
uygulama sonrasinda bir farklilik olup olmadigini belirlemek amaciyla son test seklinde
uygulanan atiklar ve geri dontisiim basar1 testinden elde edilen verilere uygulanan analizler
sonucu elde edilen bulgular Tablo 3’da sunulmustur.

Tablo 3. Uygulama sonrasi basarinin karsilastirilmas:

Sira Siralar Mann
Test Grup N . Y4 p
Ortalamas1  Toplami Whitney U
Son-test  Deney 22 28.77 633.00
104.000 -3.258 0.001
Kontrol 22 16.23 357.00

Tabloda goriildiigii gibi, uygulama sonrasi basar:i testinden elde edilen puanlar
tizerinden deney ve kontrol gruplari arasinda yapilan karsilastirma istatistiksel olarak
anlaml bir farkliliga isaret etmektedir (U=104.000, p<0.05). Ayrica uygulama sonras1 kontrol
grubunun sira ortalamasinin 16.23 iken deney grubunun sira ortalamasmin 28.77 oldugu
bulunmustur. Sonug olarak, uygulama sonrasinda tespit edilen istatistiksel olarak anlamh

farkin deney grubu lehine oldugu belirlenmistir. Diger bir ifadeyle, atiklar ve geri doniistim
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konusunda gergeklestirilen okul dist egitim uygulamalar1 deney grubundaki 6grencilerin
basarilarinda kontrol grubundaki 6grencilere oranla daha fazla bir artisin ortaya ¢ikmasima
neden olmustur.

Okul Dist Ogrenme Ortamlarina iliskin Kabuller Olceginden Elde Edilen Bulgular

Olgekten elde edilen veriler, test ve gruplar arasinda bir kargilagtirilma yapilmast icin
kullanilmadan ©6nce normal dagilim testine tabi tutulmustur. Bu baglamda uygulanan
Kolmogorov-Simirnov testi (D=0.099, p>0.05) ve Shapiro Wilks testi (W=0.945, p>0,05)
sonugclar1 Olcekten elde edilen verilerin normal dagilim gostermedigine isaret etmistir. Bu
nedenle Olgekten elde edilen verilere dayali olarak yapilacak karsilastirma islemlerinde
parametrik olmayan Mann-Whitney U testinin kullanilmasina karar verilmistir. Deney ve
kontrol gruplarinda yer alan 6grencilerin uygulama oncesinde kabullerinin karsilastirilmasi
amaciyla on test geklinde uygulanan okul disi 6grenme ortamlarina iligkin kabuller
dlgeginden elde edilen veriler incelenmistir. inceleme sonucu ortaya gikan bulgular Tablo
4’te sunulmustur.

Tablo 4. Uygulama 6ncesi kabullerin karsilastirilmasi

Boyutlar Test N Sira Siralar Mann V4 p
Ortalamas1 Toplami  Whitney U
Ogrenme Istegi Deney 22 22.77 501.00
236.000 -0.143 0.887
Kontrol 22 22.23 489.00
Ogrenme Yarari Deney 22 22.41 493.00
240.000 -0.048 0.962
Kontrol 22 22.59 497.00
Entegrasyon Deney 22 22.64 498.00
239.000 -0.017 0.943
Kontrol 22 22.36 492.00
Katilma Deney 22 23.45 516.00
221.000 -0.498 0.619
Kontrol 22 21.55 474.00
Toplam Deney 22 22.68 499.00
238.000 -0.094 0.925
Kontrol 22 22.32 491.00

Tablo 3’e gore, uygulama oncesinde deney ve kontrol gruplari arasinda okul disi
ogrenme ortamlarma iliskin kabuller bakimindan istatistiksel olarak anlamli bir farklilik
bulunmamaktadir (U=238.000, p>0.05). Yani uygulama Oncesinde deney ve kontrol
grubunda bulunan 6grenciler okul dis1 6grenme ortamlaria iliskin kabulleri bakimindan
Ozdestir. Uygulama sonras1 6zdes olan gruplar arasinda uygulama sonrasinda bir farklilik

olup olmadigin1 belirlemek amaciyla son test seklinde uygulanan okul disi1 6grenme
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ortamlarina iliskin kabuller 6lgeginden elde edilen verilere uygulanan analizler sonucu elde
edilen bulgular Tablo 5'te sunulmustur.

Tablo 5. Uygulama sonrasi kabullerin karsilastirilmasi

Boyutlar Test N Sira Siralar Mann V4 p
Ortalamas1 Toplami  Whitney U

Ogrenme Istegi Deney 22 27.32 601.00

136.000 -2.517 0.012

Kontrol 22 17.68 389.00

Ogrenme Yarari Deney 22 27.43 603.50
133.500 -2.566 0.010

Kontrol 22 17.57 386.50

Entegrasyon Deney 22 27.05 595.00
142.000 -2.366 0.018

Kontrol 22 17.95 395.00

Katilma Deney 22 28.50 627.00
110.000 -3.125 0.002

Kontrol 22 16.50 363.00

Toplam Deney 22 27.98 615.50
121.500 -2.835 0.005

Kontrol 22 17.02 374.50

Tabloda goriildiigii gibi, uygulama sonrasi okul disi 6grenme ortamlarina iliskin
kabuller oOlceginden elde edilen toplam puanlar iizerinden deney ve kontrol gruplar
arasinda yapilan karsilastirma istatistiksel olarak anlamli bir farkliliga isaret etmektedir
(U=121.000, p<0.05). Ayrica uygulama sonrasi dlgekten elde edilen toplam puanlar dikkate
alindiginda kontrol grubunun sira ortalamasinin 17.02 iken deney grubunun sira
ortalamasinin 27.98 oldugu bulunmustur. Benzer durumun 6lgegin 6grenme istegi, 6grenme
yararl, entegrasyon ve katilma alt boyutlar icin de gegerli oldugu goriilmiistiir. Sonug
olarak, uygulama sonrasinda okul dis1 6grenme ortamlarma iliskin kabuller Olgeginin
toplam1 ve alt boyutlarinda tespit edilen istatistiksel olarak anlamli farkliliklarin deney
grubu lehine oldugu belirlenmistir. Diger bir ifadeyle, atiklar ve geri doniisiim konusunda
gerceklestirilen okul dis1 egitim uygulamalar1 deney grubundaki 6grencilerin okul dis
o0grenme ortamlarina iliskin kabullerinde kontrol grubundaki 6grencilere oranla daha fazla
bir artisin ortaya ¢ikmasina neden olmustur.

Okul Disi Ogrenme Ortamlarima Yonelik Gériisme Sorularindan Elde Edilen Bulgular

Calisma kapsaminda gergeklestirilen okul disi  O6grenme etkinliklerinin
tamamlanmasinin ardindan deney grubunda bulunan o6grencilerin tamamina edindikleri
okul disi 6grenme deneyimlerini yansitmalari amaciyla okul dis1 6grenme ortamlarina
yonelik gortisme sorulari sorulmustur. Bu kapsamda deney grubundaki ogrencilere ilk

olarak “Fen bilgisi konular1 en iyi hangi ortamda Ogrenilir?” sorusu yoneltilmistir.
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Ogrencilerin vermis olduklari cevaplarin incelenmesiyle ¢ikarilan kodlar ve goriilme oranlar
Tablo 6’da sunulmustur.

Tablo 6. En iyi fen bilgisi 6grenme ortamina iligkin 6grenci goriisleri

Kodlar N %

Laboratuvarda 19 86,36
Uygulamali ortamda 11 50,00
Sessiz/sakin bir ortamda 7 31,82
Sinifta 6 27,27
Eglenceli ortamda 5 22,73
Dogada/Digarida 3 13,64
Gezi 3 13,64
Cevrim i¢i ortamda 2 9,09

Tablo incelendiginde, 6grencilerin tamamina yakinmin (%86,36) en iyi fen bilgisi
ogrenilecek ortami laboratuvar olarak tanimladiklar1 goriilmektedir. Benzer bigimde
ogrencilerin yarisinin (%50) uygulamali ortamlarda fen Ogretiminin en iyi olacagina
degindikleri belirlenmistir. Baz1 6grenciler (%31,82) en iyi fen bilgisi 6grenilecek ortamimn
sessiz ve sakin olmasi gerektigini dile getirdikleri tespit edilmistir. Ogrencilerin bir kisminin
(%27,27) ise fen bilgisinin en iyi sekilde siniflarda 6grenilecegine degindikleri anlagilmustir.
Yine bir kisim 6grencinin (%22.73) fen bilgisinin en iyi 6grenildigi ortamlarin eglenceli
olmasi gerektigine dikkat ¢ektiklerine dair ifadelerine rastlanmistir. Bir kisim 6grenci ise fen
bilgisinin en iyi dogada/disarida (%13.64) ya da gezi-gbzlem (%13.64) yoluyla 6grenilecegine
doniik ifadeleri oldugu belirlenmistir. Son olarak baz1 6grencilerin (%9.09) ise fen bilgisinin
bilgisayar araciligiyla internet {izerinden yapilan paylasimlar sayesinde cevrim ici olarak
ogrenilebilecegine doniik agiklamalar yaptiklar1 goriilmiistiir. Ogrencilerin en iyi fen bilgisi
o0grenme ortamina iliskin vermis olduklar1 cevaplardan 6rnekler asagida sunulmustur.

O5: Fen bilgisi en iyi laboratuvarda 6grenilir diye diisiiniiyorum. Ciinkii orda gerekli

aletler var. Onlar: kullanarak 6grenirsek daha iyi 6renmis oluruz.

O12: Bence ders sumfta G3renilir. Ogretmeni iyi bir sekilde dinlersek hicbir seyi

kacirmadan 6grenebiliriz. Ama bazilar: bazen simifta cok giiriiltii yapwyor. O zamanlar

dikkatim dagiliyor ve 6gretmenin soylediklerini tam anlayamiyorum.

O19: Bence en giizel, en iyi fen bilgisi gecen sefer 6gretmenimizin bizi gotiirdiigii gibi

gezide d3renilir. Gezerken hem yeni yerler goriiyoruz hem de eglenerek 6greniyoruz.

En iyi fen bilgisi 0grenme ortamu ile ilgili sorunun ardindan deney grubundaki

ogrencilere “Okul diginda fen konularimmi 6grendigin ortamlar hangileridir?” sorusu
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yoneltilmistir. Ogrencilerin vermis olduklari cevaplarin incelenmesiyle elde edilen kodlar ve
oranlar1 Tablo 7'de sunulmustur.

Tablo 7. Okul dis1 fen bilgisi 6grenme ortamlarina iligkin 6grenci goriisleri

Kodlar N %

Geziler 12 54,55
Ozel ders-kurs 9 40,91
Giinliik hayat 7 31,82
Dogada/Disarida 5 22,73
Cevrim i¢i ortamlar 4 18,18
Ev ortami 2 9,09
Kitap/Dergi 1 4,55

Tabloya gore, 6grencilerin yaridan fazlasiin (%54,55) okul dis1 fen bilgisi 6grenme
ortamlarim geziler tamimladiklar goriilmektedir. Ogrencilerin bir kisminin (%40,91) ise okul
diginda fen bilgisinin 6grenildigi ortamlar1 6zel ders ya da kurs ortamu seklinde ifade ettigi
anlasilmistir. Baz1 6grencilerin (%31,82) okul disinda fen bilgisi 6grenilecek ortamlar: tarif
ederken giinliik hayat vurgusu yaptiklar1 tespit edilmistir. Yine bir kisim Ogrencinin
(%22.73) okul disinda fen bilgisi 6grenildigi ortamlar arasinda doga ve okulun disini adres
gosterdiklerine dair ifadelerine rastlanmistir. Bir kisim 6grencinin (%18,18) okul disi fen
bilgisi Ogrenme ortamlar1 arasinda g¢evrim i¢i Ogrenme ortamlarma yer verdikleri
belirlenmistir. Tki 6grencinin (%9,09) ise ev ortamii okul digi fen bilgisi 6grenme ortami
olarak degerlendirdikleri goriilmiistiir. Son olarak bir 6grencinin (%4.55) ise okul disinda fen
bilgisi 0grenme ortamini kitap ve dergiler olarak degerlendirdigine doniik agiklamalar
yaptiklar1 goriilmiistiir. Ogrencilerin okul diginda fen bilgisi égrenme ortamlarina iliskin
vermis olduklar1 cevaplardan 6rnekler asagida sunulmustur.

O6: Okul disinda fen bilgisini gezide Ggrendik. Ogretmenimiz bizi su deposuna ve
copliige gotiirdii. Orada gorevlilerle konustuk. Orada olanlar: anlattilar. Boylece orada
yapilan seylerin neler oldugunu 6grendik.

O11: Okul disinda fen bilgisini kursta 6greniyorum. Derste 6grendigim konularin
tekrarini yapryoruz. Bazen derste gecen konular tam anlasilmiyor. Onlar igin iyi oluyor.
Farkly bir hocadan 6greniyorum. Bir de kursta sinava yonelik test ¢oziiyoruz. Sinava
hazirlik yapiyoruz.

022: Okul disida fen bilgisini video izleyerek 6greniyorum. Anlamadigim konular

olunca cep telefonundan konuyla ilgili video agryorum.
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Okul dis1 fen bilgisi 6grenme ortamu ile ilgili sorunun ardindan deney grubundaki
ogrencilere “Okul dis1 6grenme ortamlarinin hosuna giden yonleri nelerdir?” sorusu
yoneltilmistir. Ogrencilerin vermis olduklari cevaplarin incelenmesiyle elde edilen kodlar ve
ylizdeleri Tablo 8'de sunulmustur.

Tablo 8. Okul dig1 fen bilgisi 6grenme ortamlarinin hosa giden yonlerine iligkin 6grenci

goriisleri

Kodlar N %
Ogretici 15 68,18
Eglenceli 11 50,00
Tletisim 9 40,91
Ders konularinin tekrari 8 36,36
Akilda kalia 6 27,27
Yerinde 6grenme 5 22,73
Tlgi/merak uyandirict 3 13,64

Tabloya gore, 6grencilerin yaridan fazlasmin (%68,18) okul dis1 fen bilgisi 6grenme
ortamlarimin dgretici olmasiin hoslarma gittigini belirttikleri goriilmektedir. Ogrencilerin
yarisinin (%50) ise okul diginda fen bilgisinin 6grenildigi ortamlarmn eglenceli olmasini
olumlu bulduklar1 belirlenmistir. Bazi Ogrencilerin (%40,91) okul disinda fen bilgisi
Ogrenilecek ortamlarda iletisim becerilerinin gelisimine degindikleri tespit edilmistir. Yine
bir kistm Ogrencinin (%36.36) okul disinda fen bilgisinin Ogrenildigi ortamlarda ders
konularmin tekrar edilmesini olumlu bulduklarna yonelik ifadelerine rastlanmistir. Bir
kisim 6grencinin (%27,27) okul dis1 fen bilgisi 6grenme ortamlarinda 6grenilenlerin akilda
kalic1 olduguna dikkat gektikleri anlasilmistir. Bes 0grencinin (%22,73) ise okul dis1 fen
bilgisi Ogrenme ortamlarinda yerinde Ogrenmenin gergeklestigine degindikleri
belirlenmistir. Son olarak {i¢ 6grencinin (%13.64) ise okul disinda fen bilgisi 0grenme
ortamlarmin ilgi ve merak uyandirict olduguna doniik agiklamalar yaptiklar: goriilmiistiir.
Ogrencilerin okul disinda fen bilgisi 6grenme ortamlarmin hosa giden yonlerine iligkin
vermis olduklar1 cevaplardan ornekler asagida sunulmustur.

Geziyle gidene kadar orda boyle bir sey oldugundan haberim bile yoktu. Iste
daglardan, yerin altindan gelen sular Once o tesise geliyormus. Orada islemlerden
geciriliyormus. Tesisteki uzmanlar bize islemleri anlatti. Bizde notlar aldik. Makineleri,
havuzlar1 gordiik. Her islemi yerinde anlattilar. Bence bu konular1 artik unutmam, aklimda

kalir.
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O9: Yani stmiftakilerle gittik. Iste su aritmay: gordiik, bir de ¢op tesisini gordiik. Daha iyi

yerler gezilebilirdi. Yine de eglenceliydi bence. Arkadaslarimla eglendim diyebilirim.

O15: Daha énce gitmedigimiz yerlere gittik. Tesisteki uzmanlar cok giizel anlatti. Suyun

eve gelene kadar boyle yollardan gectiini bilmiyordum. Anlattiklar: ilgimi cekti

diyebilirim.

Okul dig1 fen bilgisi 6grenme ortamlarinin hosa giden yonleri ile ilgili sorunun
ardindan deney grubundaki 6grencilere “Okul dig1 6grenme ortamlarmin hosuna gitmeyen
yonleri nelerdir?” sorusu yoneltilmigtir. Ogrencilerin vermis olduklar1 cevaplarin
incelenmesiyle elde edilen kodlar ve yiizdeleri Tablo 9’da sunulmustur.

Tablo 9. Okul dis1 fen bilgisi 6grenme ortamlarinin hosa gitmeyen yonlerine iliskin 6grenci

gorisleri

Kodlar N %
Olumsuz yonii yok 14 63,64
Derslerden geri kalmak 7 31,82
Yorucu 4 18,18
Zaman alic 2 9,09
Kirli/Kokulu olmasi 2 9,09

Tabloya gore, 6grencilerin yaridan fazlasinin (%63,64) okul disi fen bilgisi 6grenme
ortamlarmin herhangi bir olumsuz yonii olmadigimi belirttikleri goriilmektedir. Bazi
ogrencilerin  (%31,82) okul disinda fen bilgisi 0grenme ortamlarindan bahsederken
derslerden geri kalma konusundaki endiselerini dile getirdikleri tespit edilmistir. Yine bir
kisim 6grencinin (%18.18) okul disinda fen bilgisinin 6grenildigi ortamlar1 yorucu olarak
degerlendirdikleri ifadelerine rastlanmistir. ki dgrencinin (%9,09) okul disi fen bilgisi
ogrenme ortamlarinin zaman alict olduguna dikkat c¢ektikleri anlasilmistir. Yine iki
ogrencinin (%9,09) ise okul dis1 fen bilgisi 6grenme ortamlarinin kirli olmasina degindikleri
belirlenmistir. Ogrencilerin okul disinda fen bilgisi 6grenme ortamlarinin hosa gitmeyen
yonlerine iliskin vermis olduklar: cevaplardan ornekler asagida sunulmustur.

O1: Bence olumsuz bir tarafi yok. Hatta stmif disinda eglenceli de oluyor.

O8: Gezerek dgrenmek giizel de bir giin gidiyor. Mesela o giin sadece fen bilgisi yoktu

bagka dersler de vardi. Onlar da kaynadi. Soru ¢ozecektik o da kald:.

O14: Atik su aritma tesisindeki koku icin coziim aranabilir.

Okul dis1 fen bilgisi 6grenme ortamlarinin hosa gitmeyen yonleri ile ilgili sorunun
ardindan deney grubundaki Ogrencilere “Bagka fen konularmi da okul disi 6grenme
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ortamlarinda 6grenmek ister misin? Neden?” sorusu yoneltilmistir. Ogrencilerin vermis
olduklar1 cevaplarin incelenmesiyle elde edilen kodlar ve yiizdeleri Tablo 9'de sunulmustur.

Tablo 10. Okul dis1 fen bilgisi 6grenme ortamlarinda bagka konulari 6grenmeye iligkin

ogrenci gortisleri

Kodlar N %
Evet

Ogretici 17 77,27
Eglenceli 13 59,09
Gezmeyi seviyorum 5 22,73
Derslerden kagarim 1 4,55
Hayir

Sinavlara faydas: yok 3 13,64
Fen okulda/simifta 6grenilir 2 9,09

Tabloya incelendiginde, 6grencilerin biiyiik bir kisminin baska konularin da okul dist
fen bilgisi 6grenme ortamlarinda Ogretilmesini istedikleri goriilmektedir. Ogrencilerin
onemli bir kisminin (%77,27) okul dis1 fen bilgisi 6grenme ortamlarinin 6gretici olmasindan
dolay1 bagka konular1 da okul disinda 6grenmek istediklerini belirttikleri gortilmektedir.
Ogrencilerin yaridan fazlasinin (%59,09) ise okul disinda fen bilgisinin grenildigi ortamlarin
eglenceli olmasim ileri siirerek bagka konular1 da okul disinda 6grenmek istediklerine dair
ifadelere rastlanmigtir. Bir 6grencinin (%4,55) derslerden kagma durumunu belirterek okul
disinda bagka fen bilgisi konularmin 8gretilmesini istedigine degindigi tespit edilmistir. Ote
yandan birkag 0grencinin baska konularin da okul disi fen bilgisi 6grenme ortamlarinda
ogretilmesini istemedikleri goriilmektedir. Bu 6grencilerden {igiiniin (%13.64) smavlara bir
yarar saglamadig1 gerekgesiyle bagka konularin da okul disinda 6grenilmesini istemedikleri
anlasilmistir. Son olarak iki Ogrencinin (%9,09) fen bilgisinin okulda ya da sinfta
Ogrenilebilecegini ileri siirerek baska konularin da okul disinda 6grenilmesini istemedikleri
tespit edilmistir. Ogrencilerin okul disinda fen bilgisi 6grenme ortamlarinda baska konularin
ogrenilmesine iliskin vermis olduklar1 cevaplardan 6rnekler asagida sunulmustur.

O2: Bence fen ¢ok eglenceli bir ders. Gezmek ve 53renmek ikisi bir arada siiper oluyor.

O13: Imkénim olursa hafta bir ya da en az ayda iki kez. Hem degisiklik olur, eglenceli

olur ve gittigimiz yerlerde yeni bilgiler 63renebiliriz.

020: Hayir, istemem. Ciinkii baska konular1 6grenmek icin digar1 gidersek dersler

yetismez. Smmavlarda notlarimiz diiger.
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Tartigsma ve Sonug

Calismayla atiklar ve geri doniistim konusunda gerceklestirilen okul dis1 fen bilgisi
ogrenme etkinliklerinin Ogrencilerin basarilari, okul dis1 6grenme ortamlarma iliskin
kabullerine ve okul disi O6grenme ortamina iliskin goriislerine etkisi belirlenmeye
calistimistir. Calisma kapsaminda Oncelikle atiklar ve geri doniisim konusunda
gerceklestirilen okul dis1 Ogrenme etkinliklerinin Ogrencilerin basarilarina etkisi
incelenmistir. Uygulama Oncesinde okul disi 6grenme ortami deneyimi yasayan ve
yasamayan Ogrenci gruplar1 arasinda atiklar ve geri dontisiim basarilar1 bakimindan bir fark
olmadig: tespit edilmistir. Ancak uygulama sonrasinda atiklar ve geri doniisiim konusunda
okul dis1 6grenme deneyimleri yasayan gruptaki 6grenci basarisinin okul digi 6grenme
deneyimi yasamayan gruba oranla daha iyi oldugu ortaya konmustur. Alan yazin
incelendiginde 6grencilere geri doniisiim, ¢evre bilimi ya da atik dontisiimii konularinda ek
ogrenme deneyimleri sunulmasi durumunda daha fazla basar1 gosterdiklerine iliskin
calisma sonuglart mevcuttur (Yavuz & Kiyici, 2013). Ayrica okul dis1 6grenme ortamlarimnin
ogrenci bagaris1 {izerinde arttirici bir etkiye sahip olduguna iligkin sonuglar da
bulunmaktadir (Bakioglu ve dig., 2018). Bu durumda 6grencilere sunulan okul dis1 6grenme
deneyimlerinin yerinde 6grenme, uzmanindan 6grenme ve serbest 6grenme deneyimleri
saglayarak 0grenci basarisin arttirdig1 sdylenebilir.

Atiklar ve geri doniisiim konusunda gergeklestirilen okul disi fen bilgisi 6grenme
etkinliklerinin 6grencilerin basarilarina etkisinin incelenmesinin yani sira 6grencilerin okul
dis1 6grenme ortamina iliskin kabulleri {izerine etkisi de incelenmeye ¢alisiimistir. Uygulama
oncesinde okul digi 6grenme ortami deneyimi yasayan ve yasamayan Ogrenci gruplari
arasinda okul dis1 6grenme ortamina iligskin kabulleri bakimindan bir fark olmadig: tespit
edilmistir. Ancak uygulama sonrasinda atiklar ve geri doniisiim konusunda okul disi
O0grenme deneyimleri yasayan gruptaki ogrencilerin okul disi 0grenme ortamina iliskin
kabullerinin okul dis1 6grenme deneyimi yasamayan gruba oranla daha iyi oldugu ortaya
konmustur. Ayrica bu farkliligin 6grenme istegi, 6grenme yarari, entegrasyon ve katilma alt
boyutlarinda da okul dis1 6grenme deneyimi yasayan Ogrenciler lehine daha iyi oldugu
bulunmustur. Konu ile ilgili alan yazina bakildiginda, okul dis1 6grenme etkinliklerinin
ogrencilerin okul dis1 0grenme ortamlarina iliskin kabulleri tizerinde olumlu etkiler

olusturduguna dair ¢alismalara rastlanmistir (Doldur & Ertas-Kilic, 2023). Bu ¢alismalarda
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yerinde 6grenme, serbest 6grenme, arastirmaya dayali 6grenme gibi okul ortaminda ¢ok sik
tercih edilmeyen 6grenmelerin deneyimlenmesinin 6grencilerin okul dis1 6grenmelere iligskin
kabullerini arttirdifi rapor edilmistir (Korkmaz ve dig., 2017). Bu baglamda c¢alisma
kapsaminda gergeklestirilen okul dis1 6grenme etkinliklerinin 6grencilerin okul dis1 6grenme
konusundaki kabullerini gelistirdigi anlasilmaktadur.

Calisma kapsaminda Ogrenci basarilari ve okul dis1 6grenme ortamlarma iliskin
kabullerin belirlenmesinin ardindan atiklar ve geri doniisiim konusunda gelistirilen okul dis1
fen bilgisi 6grenme etkinliklerini deneyimleyen 6grencilerin goriisleri de ortaya gikarilmistir.
Ogrencilerin fen bilgisinin en iyi 6grenildigi ortamlar1 laboratuvar ve smf gibi okul igi
ortamlar olarak gordiikleri bu ortamlarin eglenceli, sessiz ya da sakin olmasi durumunda
o0grenmenin daha iyi olacagini belirtikleri anlasilmistir. Yan sira doga, ¢evrim igi ya da gezi
ad1 altinda okul dis1 ortamlara degindikleri goriilmiistiir. Ozel olarak okul disi dgrenme
ortamlar1 soruldugunda ise gezi, 6zel ders, gilinliik hayat, doga, cevrim ici ortam ve ev
ortamina yer verdikleri tespit edilmistir. Buradan hareketle 6grencilerin okul dis1 fen bilgisi
o0grenme ortamlarini in-formal 6grenme ortamlar: olarak gormekten ¢ok okulun dis1 olarak
ele aldiklar1 ve daha ¢ok ¢alisma kapsaminda deneyimlenen gezi-gozlem etkinlikleriyle
bagdastirdiklar1 belirlenmistir. Ogrencilerin okul dist fen bilgisi etkinliklerini dgretici,
eglenceli, merak uyandirici olarak nitelendirdikleri ve 6grenilenlerin akilda kalici oldugu
vurgusu yaptiklar: goriilmiistiir. Ancak 6grencilerin okul dis1 etkinliklere katilirken smav
temelli sistemden kalan endiseleri tasimaya devam ettikleri de anlagilmistir. Alan yazin
incelendiginde, okul disi1 6grenme etkinliklerine katilan 6grencilerin okul disi 6grenme
ortamlar1 hakkinda fen bilgisi 6grenmeye faydal oldugu, 6gretimi eglenceli hale getirdigi ve
beceri kazandirdigina dair kanaatlerin rapor edildigi tespit edilmistir (Arici ve dig., 2021).
Yine 6gretmen aday1, 6gretmen ve okul yoneticileri ile okul dig1 6grenme etkinleri hakkinda
yapilan goriismelerde de okul dis1 6grenme ortamlarinin faydali oldugu ancak smav temelli
egitim sistemlerinde uygulamada zorluklarla karsilasildigina vurgu yapildig: goriilmektedir
(Clarke-Vivier & Lee 2018). Bu kapsamda okul disi1 6grenme ortamlarimin fen bilgisi
ogretiminde giiglii bir ara¢ olarak ele alinmas:i fikrini destekleyecek ifadelerin 6grenci
goriislerine yansidig1 ancak yapilacak okul disi etkinliklerin zaman, konu uyumu, 6grenciye
uygunlugu ya da 6grenci beklentisi gibi unsurlar dikkate alinarak uygulanmasi gerektigi

goriisliniin ortaya ¢iktig1 anlasilmaktadir.
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Sonug olarak atiklar ve geri dontisiim konusunda gergeklestirilen okul dis1 6grenme
etkinliklerinin konuyla ilgili 6grenci basarilarini arttirdigr ve okul dis1 6grenme ortamlarina
iliskin 6grenci kabullerine olumlu etkiler yaptig1 ortaya konmustur. Ayrica okul dis1 fen
bilgisi 6grenme etkinliklerine katilarak okul dis1 6grenme deneyimi yasayan ogrencilerin
okul dis1 6grenme ortamlarimi c¢ogunlukla dogada yapilan etkinlikler ve geziler olarak
gordiigii, eglenceli ve ogretici olarak niteledikleri anlagilmistir. Ancak 6grencilerin okul disi
ogrenmeleri, 6zel kurslar gibi, yine formal 6grenme ortamlariyla da bagdastirdiklar:
goriilmiistiir. Bu nedenle 6grencilere yerinde 6grenme, serbest 6grenme ve deneyime dayall
ogrenme olanaklar1 taniyan okul disi 6grenme ortamlarma konu uyumu ve Ogrenci
beklentileri dikkate alinarak daha fazla yer verilmesi gerekmektedir. Ayrica fen 6gretimi
programi gozden gegirilerek veli, 6grenci, 6gretmen ve okul yonetimiyle is birligi i¢cinde okul
dig1 fen Ogretimi siiregleri daha goriiniir ve uygulanabilir kilinmalidir. Son olarak farkli fen
bilgisi konularinda gerceklestirilecek okul dis1 6grenme etkinlikleriyle 6grencilerin okul dis
ogrenmeyi dogru ve tam olarak anlama diizeylerini ortaya ¢ikaracak ¢alismalara ihtiyag
vardir.
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Ek1. Atiklar ve Geri Doniisiim Basari Testi Ornek Maddeleri

5. Atiklarin geri doniisiimii asamasinda hangisinin yapilmas: yanhs olur?
a)  Atiklarin geri doniistim kutularina atilmast.

b)  Atiklarin fazlasmin yakilmasi.

c¢)  Atiklarin geri doniistim tesisine taginmasi.

d) Atiklarmn ayristirilmas.

Cevap: B

8. Asagidakilerden hangisi aritilmis atik sularin yeniden kullanilmasmin faydalarindan
degildir?

a)  Sukaynaklarmin korunmasi.

b)  Kiysal kirliligin engellenmesi.

c¢)  Tarimda su ve giibre kazanimu.

d)  Su satis noktalarinin artmasi.

Cevap: D

Ek2. Okul Dig Ogrenme Ortamlarina iliskin Kabuller Olgegi Ornek Maddeleri,

1. Okul dis1 6grenme ortamlarinda yeni seyler kesfederim.

5. Okul dis1 6grenme ortamlar: arastirma istegimi arttirir.

9. Okul dis1 6grenme ortamlar: bilime yonelik ilgimi arttirir.

13. Okul dig1 6grenme ortamlarinda 6grenmek icin elimden geleni yaparim.

Ek3. Okul Dist Ogrenme Ortamlarina Yonelik Goriisme Sorulart

Fen bilgisi konular1 en iyi hangi ortamda 6grenilir?

Okul disinda fen konularini 6grendigin ortamlar hangileridir?

Okul dig1 6grenme ortamlarinin hosuna giden yonleri nelerdir?

Okul dis1 6grenme ortamlarinin hosuna gitmeyen yonleri nelerdir?

Baska fen konularini da okul dis1 6grenme ortamlarinda 6grenmek ister misin? Neden?
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This study presents a case study of the integration of usability
evaluation into the development of task based information system
prototypes in undergraduate software engineering course projects
within a problem-based learning (PBL) approach. As part of the course,
usability evaluation was integrated into the software development
process, and the usability evaluation performance (UEP) of the projects
was assessed in terms of the following criteria: effectiveness, efficiency
and problem validity. It also analyzed the problem solution rate of the
projects and their correlation between UEP criteria. Additionally, the
study in-depth analyzed the students' final conclusions regarding the
design process. The relationship between UEP criteria and the problem
solving rate was examined using Spearman correlation analysis. In
addition, final conclusions and problem solving behaviors were
analyzed through document and thematic analysis techniques. The
results supported that there is a significant correlation between
usability evaluation criteria and problem solving rate. The main themes
that emerged regarding usability problem solving behaviors were
navigation design, error handling, database connection, algorithm
design, search matching, system-user communication design and
others. Final conclusions showed that project teams gained valuable
insights into user-centered design, solved critical usability problems
and improved their prototype design. It can be concluded that the
integration of usability into software engineering education using the
above approach contributes to students' understanding of user-
centered interaction design.
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Introduction

Usability standards provide requirements and recommendations for human-centered

design principles and activities throughout the software development life cycle (SDLC)

(Fischer, 2012). In the design of user task automation or task based information system,

which is an information management system that allows the user to manage information, the

main issue of human-computer interaction is the adaptation of a computer system to the

needs of users (Puerta, 1996). The concern for usable and interactive system design places

emphasis on usability for interaction design and graphical user interface (GUI) design. User-
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centered design involves the user in the design; this type of approach also reduces user effort
during interaction (Velmourougan et al., 2014). Software organizations incorporate usability
activities into their software development processes and reap the benefits of usability in
terms of product quality, user satisfaction and competitiveness (Ardito, 2011). As an organic
part of a software development process with a user interface, usability commits to the quality
of the software product and influences the activation of software features (Madan & Dubey,
2012). The aforementioned concerns point to the need to integrate usability into software
design.

In user-centered design, designers involve users in the design process through a
variety of research and design techniques to create highly usable and accessible products for
them (URL). Involving the user in the lifecycle process at a later stage adds cost and time
(Liaghati, et al., 2020). Studies have shown that considering usability at the prototype design
stage means fewer usability problems in the final design (Kuhnel, et al., 2018). The software
engineering course project in this study aims to integrate usability into the prototype
development process to help students adopt a user-centered approach at an inexperienced
stage of software development, and also to learn usability evaluation and conduct high-
quality evaluations.

If usability evaluation is not well integrated into the design or does not cover all
aspects of usability, the work done will fail (Gulati & Dubey, 2012). We can say that quality
ensures that practical results are obtained from usability evaluation. Bolchini and Garzotto
(2007) highlighted the methodological quality of usability evaluation in interactive systems
in terms of more measurable attributes such as performance, efficiency, cost-effectiveness
and learnability. Among these factors, performance is described as an indicator of how well
the usability evaluation method detects problems. Hartson et al. (2003) proposed 3 criteria
for performance of usability evaluation method (UEM): thoroughness, validity and
reliability. Of these, validity was preferred in terms of its suitability for studies of user
information systems. In the study, usability assessments focused on three basic skills for
students to acquire and evaluate as course outcomes; effectiveness, efficiency and problem
validity.

Prototype development is a learning process that leads to the design of final products
by utilizing the learning from this stage. Hartson et al. (2003) state that "formative evaluation

focuses on usability problems that need to be solved during the prototype design stage
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before a final design can be accepted for release". At this point it is important to conduct an
effective usability evaluation in order to guide the designer.

Problem-based learning (PBL) is a teaching strategy that allows students to apply
knowledge, open-ended, contextualized and real-world situations are presented to them
(Brodie, et al., 2008). In this method, students working in collaborative groups learn by
solving complex, real-life problems under the guidance of faculty (Allen, et al., 2011).
Implementing the PBL in the software engineering courses, Mitchell and Delaney (2004)
reported the difficulty of assessment in the PBL group projects, and to overcome this
problem, these four elements need to be assessed: group performance, individual
contribution to the group, project outcomes and course success. This study attempted to
provide a general framework by evaluating the learning outcomes of the PBL approach used
in this study in a multidimensional way, as suggested in the literature.

Software Engineering Education

Ghezzi and Mandrioli (2005) explained some challenges in software engineering
education; the integration of real projects in class is a critical issue, it is difficult to simulate
real situations in class. It was therefore considered crucial to find innovative ways of
integrating software projects into the curriculum. Project-based learning and problem-based
learning approaches could meet this need by allowing students to solve real-life problems.
The combination of these two approaches, the interaction of team members in providing the
required outputs of the project, positively affects learning in software engineering courses
(Brodie, et al., 2008). Zainol and Almukadi (2020) also verified that PBL and real-life
contextualization promotes student learning and their perceptions about the course. In the
context of this study, the main objectives of the course are to carry out collaborative project
work to design a task based information system prototype that will meet daily needs, as well
as to develop a user-centered design approach in the student's mindset. In order to achieve
the second objective, a PBL approach based on completing the design by solving usability
problems was adopted.

Usability in the Software Engineering Education

Software Engineering (SE) education is concerned with software development
processes and models, and aims to provide undergraduate students with the theoretical and
practical aspects of software development. The discipline of Human Computer Interaction

(HCI), which focuses on identifying post-design interaction problems and improving the
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user experience, is closely related to software engineering. HCI encompasses activities
throughout the software life cycle in SE processes concerned with the design of an interactive
system (Dix, et al., 2004). Introducing this discipline to students during SE education will
help them to adopt a user-centered approach to software design. Therefore, integrating
usability studies into SE education will increase students' acquisition. By systematically
reviewing the literature, Cico et al. (2021) reported that usability is one of the most
prominent SE education trends and practices in studies. Boehm (2005) also put users and end
value first among the top nine trends in SE practices by 2025. Although there are several
SDLC models that address usability at different levels, it is very difficult to integrate
usability into software engineering practices (Gupta, et al., 2017).

Usability Evaluation

Usability evaluation takes place in roughly two basic ways: evaluation through expert
analysis and user participation (Dix, et al., 2004). There are several types of usability
evaluation of information systems; user testing is the most widely used technique in the
literature (Bernhaupt, et al., 2016). Conducted both in the laboratory and in the field, the aim
of user testing is to collect feedback from users in order to identify usability problems or to
obtain data about their experience of interacting with the software product (Bernhaupt, et al.,
2016). In user testing, task analysis and task design are the main operations that reveal the
functioning of the software system and specific user behavior (Hollnagel, 2012). In parallel to
task analysis, use case analysis is a systematic approach to find out what users should be able
to do with the software (Lethbridge & Laganiere, 2004). In use case analysis, users are
described as actors and the interaction with the system is modeled by the roles of the actors
and their actions (Lethbridge & Laganiere, 2004).

Task Analysis

The task is essential to the design of the user interface (UI); that is, the user's goal is to
accomplish one or more tasks through the UI To achieve this, the Ul must provide
mechanisms that allow the user to achieve his or her goal (Pressman, 2010). In usability
evaluation, user testing focuses on these tasks. There are a number of success factors in
conducting usability testing, the purpose of which is to accurately identify usability
problems in the system. The characteristics of the participants, the test objectives, the task
design, the problem criteria and the skills of the usability testers are among the factors that

influence the success of the usability test (Lingaard & Chattratichart, 2007). In particular, task
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design is a critical activity in usability testing (McCloskey, 2021). In order to examine user
interaction on the user interface design, task analysis is needed to direct user behavior and
interaction. Use cases are a commonly used SE artifact for the specification of functional
requirements, and the task models are used to capture the requirements and design
information for the UI (Sinnig, et al., 2013).

In the course project carried out in this study, the task formulation of the usability test
was carried out in parallel with the use-case modeling, thus aiming to encourage students to
think about user behavior and to model full interaction within a scenario. Use case modeling
via UML notations utilized in the analysis stage of the software development to represent
how the user interacts with the system in order to complete a particular task, also shows
interaction among users and system restrictions (Yue, et al., 2013). Use case diagrams also
aim to specify how a system accomplishes each use case, and also provide high-level
representation of what the system is designed to accomplish (Liaghati, et al., 2020). Modeling
user involvement through the use case modeling addressed the question of how to describe
and represent a particular task and how students can design the user interface to support
that task (Constantine, 1995). By decomposing user tasks into components, Liaghati et al.
(2020) suggested that a more detailed and measurable model would be helpful in modeling
and measuring user behavior and system design. In this study, use-case modeling was
carried out during the analysis phase and was intended to provide a road-map for students
to see which interactions will be tested in the system during usability testing.

Efficiency, Effectiveness and Satisfaction

There are three usability variables that are evaluated in usability testing. Efficiency
was measured by speed and interactivity, it related to the time taken by the user to complete
a task, also the number of clicks made by a user to complete the task. Effectiveness is the task
completion rate for each user, it shows the success rate for each task, it points to the number
of errors per task (Georgsson & Stagger, 2016), while efficiency shows the effort rate for each
user (Ferreira, et al., 2020). The third variable, satisfaction, shows user satisfaction and is
measured by self-reported measurement tools. Including these three variables in the
Usability assessment will affect the time and cost of the assessment (Ferreira, et al., 2020) and
therefore also affect the UEP. Among these criteria introduced by the International
Standardization Organization (ISO), satisfaction is freedom from discomfort and positive

attitudes towards the use of the product (ISO 9241-11, 1998). Satisfaction gives the self-
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reported assessment that reflects the subjective judgment of the user. As the systems tested
in this study are under development, the satisfaction measurement was not addressed. In
this study, project teams measured and reported task completion time and task completion
status metrics related to usability testing. Task completion status indicates whether the task
was completed completely or with some error, and is reported as positive (+), half plus () or
'successful'. Failure was also reported negatively (-) or as 'failed'.

Problem Validity

Hartson et al (2003) state that the ultimate goal of usability evaluation is to identify
real problems, and correct problem detection provides the designer with the necessary input
for iterative design. The detection of qualified problems is widely investigated in studies.
Nielsen showed that the probability of finding a usability problem in a test session can be
approximated by a Poisson model (Nielsen & Launder, 1993). In addition, the severity of
problems differs in terms of their probability of detection; severe problems are more likely to
be found than less severe problems in both heuristic evaluation and user testing (Nielsen &
Launder, 1993). Nevertheless, Nielsen and Landauer's mathematical model provides a
formulation for the optimal amount of evaluation. In order to provide a more reliable and
valid basis for usability evaluation, UEM studies have proposed criteria such as validity,
thoroughness and efficiency; but these criteria focus only on the obtained problem set and do
not provide guidance for other stages of the usability study. A study by Koutsabasis et al.
(2007) compared different usability techniques in terms of the degree of realness of the
problems found, but this does not adequately examine an evaluation method in terms of the
attributes it should have in itself.

Studies show the impact of validity on usability findings, but no information is
reported on how these findings are processed for. This study has attempted to show how the
usability evaluation criteria, which have been shown to be effective, can be used to improve
the design in the development process. The listed factors influence the success of the
usability test on certain levels. In addition, usability evaluation methods (UEM) focus on
some criteria to ensure the reliability and validity of the usability test results (Hartson, et al.,
2003). When it comes to prototype design, UEMs focus on identifying and correcting
usability problems before the final design through formative evaluation (Hartson, et al.,

2003). In this study, validity, which is the proportion of real problems to the total usability
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findings, was measured and analyzed for the relationship between the number of solutions

to improve the design.

Aim of the Study

The main objective of this study is to determine the relationship between usability
evaluation performance and the number of problem solutions for design improvement.
Secondarily, the study examines how students adopt the usability test results and lessons
learned. The relationship between usability evaluation performance and the number of
problem solutions was examined through correlation analysis. The relationship between the
variables considered in the first and second research questions is shown in Figure 1. To
answer the last research question, the reflection reports of the project teams were
qualitatively analyzed to reveal the students' conclusions about the usability problem
solutions.

RQ1: What is the usability evaluation performance of the project teams?

RQ2: Is there a relationship between usability evaluation criteria and the problem

solving rate?

RQ3: How do students adopt the results of usability testing?

Significance
This study looked at some usability evaluation criteria in software development and showed
the impact of these criteria on problem solving rate in terms of their contribution to design
improvement. The SE course project integrated usability into the prototype development
phase, focused on modeling user interaction and enabled students to adopt user-centered
design. The study also analyzed students' reflections on design improvements with some of
the coding examples. Throughout the project, students were encouraged to improve their
designs by solving usability problems in a PBL approach. They were enabled to see and
solve problems in the software development process. Thus, problem solving skills based on
usability outcomes in software design were discussed by supporting the idea with

qualitative data analysis.

2. Method

This study, designed as a case study, is based entirely on qualitative data. Document

analysis and focus group interviews were used to collect data. The study focuses on software
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projects carried out by students in two different course semesters. Data sources of the study
were students' course project reports and documentation, source codes of the projects on
GitHub pages, usability test reports and final reflection reports, and interview data.
Analyzed data were quantified and proportional values were obtained to address the
usability evaluation criteria. Quantified data were analyzed using correlation analysis. Since
the sample size was relatively small and it did not meet the assumption of normal
distribution, Spearman Brown correlation analysis was utilized to reveal the relationship
between UEP and the number of problem solutions (Myers & Sirois, 2006). To analyze
problem solving behavior, content analysis was used to identify codes and themes. To
analyze students' final conclusions, final reflection reports were examined and focus group
interviews with project teams were conducted.

Study Group and Data Collection Process

The usability evaluators in this study were undergraduate students on the SE course
in the Department of Management Information Systems. The students attended the course in
their third year, after taking courses in programming and algorithm development and object-
oriented programming in their first and second years. In the SE course, students applied the
SDLC process by collaboratively developing software prototypes as part of the course
project. Adopting an object-oriented approach, the project teams used the Unified Modeling
Language (UML) to model the classes and objects of each project, after which they discussed
how to include the user in the system through a use case scenario and model.

The number of cases in this study was 12 (twelve) software projects. Each project was
carried out in groups of two or three people. The data were collected from the records and
reports of the software projects of the students attending the Software Engineering (SE)
course. All project documents (n=12) during two course periods (usability test reports, video
recordings, source codes and final reflection papers) were examined. At the same time, the
individual reflections of the students (n=30) in the project groups were analyzed through
document analysis.

Data Analysis

Analysis of quantified criteria: Records of the usability tests conducted by the project
teams (reports and video records) include the following information: task completion time,
task completion status, user errors and problem list. In analyzing the usability evaluation

criteria, this formulation was obtained from reports and videos through content analysis and
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was used as specified in the equations (EQ1, 2 and 3). To measure validity, the severity rate
of each problem was rated qualitatively according to Nielsen’s table.

Document Analysis: To answer RQ1 and partly RQ3, project documents, i.e., usability
test reports, source code and documentation on GitHub project pages, and individual final
reflection reports were analyzed using document analysis techniques. Some project teams
provided video recordings they made during the usability tests. The video recordings were
also analyzed to measure the severity of usability problems. Project source codes were
examined to demonstrate problem solving behavior with the programming language used,
quotes were also provided to show how they solve a particular problem. Final reflection
reports were also exam papers of the students that they took a course grade, the reports were
also analyzed through the related technique.

Thematic analysis: Interview sessions began with open-ended questions and continued
with probes to elaborate on the responses. Thematic analysis was used to identify codes and
patterns within the responses.

Project Development Process

In the SE course, students applied the SDLC process by collaboratively developing
prototypes as part of the course project. Adopting an object-oriented approach, the project
teams used the Unified Modeling Language (UML) to model the classes and objects of each
project, after which they discussed how to involve the user in the system through a use case
scenario and model at the requirement analysis. The model and scenario of only one of the
projects are included as an example. Figure 1a shows the use-case model and Figure 1b

shows the use-case scenario of the car rental project (P#3).
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Figure 1a. Use case model of the car rental project

Use case: Make 2 payment

| Actors: Customer

| Precondition: The system is available and user is validated

| How of events:

‘1. Thesy q the to enter his/her card information.
12, The customer enters his/her name on the card,

'3, The enters card numb

| A, The customer enters card explration date,

5. The customer enters card verification code.

6. The system validates the entered card information.

7. The system redirects 1o the bank page.

| Post condition 1: The card Inf: ion has been validated

| Alternative 1:

| Instap &, if the entered card Information is invalid;

|1, The systom Int: the that the entered card Information Is Invalid.
2. The systemcreates a ge box on the

/3. GoToStepl.

| Alternative 2:

At any point, the customer may cancel the program,
| Post condition 2: The system redirects to the main page.

Figure 1b. Use case scenario of the car rental project
In Figure la there are two main types of users. There are main functions and the
extensions were each described as a use case (Login, SearchByltem, ViewCarDetails), and
other use cases connected to them with preconditions (Rent, Payment) for the customer, they

also pointed out as "inclusions". There are also some drawbacks to the use case model in
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Figure 1a; according to the scenario (Figure 1b), there is an alternative for the Payment' use
case (Alternative 1), but this is not shown as an 'extension' in the model.

Task Design: Task design is the specification of tasks that reveal system-user
interaction. Evaluators need to formulate the usability task in terms of observable behavior
that shows system-user interaction. Table 1 shows the usability task list of the car rental

project (P#3):

Table 1. Usability task list of the car rental project (P#3)

Taskno Usability task Related page  Use case
1 Open the “Car Rental” home page Home page -
2 Filter “Peugeot” brand vehicles Homepage SearchByBrand
3 Filter vehicles with gray color Homepage SearchByColor
4 Register to the system required information Register Register
5 Log into the system via the mail and Login Login
password
6 View details of the Volvo 560 Details ViewCarDetails
7 Rent a car named Volvo S60 Rental Rent
8 Make a payment Payment Payment
9 View the cars on rent Admin page RentalDetail
10 Add the car Admin page Adding Operations
11 Edit user information User page UpdateOperations

Table 1 shows the task list of P#3. Since the task list is created according to the use
case model in Figure 2a, the use case that triggers the task is given. Accordingly, usability
tasks are expected to test different components in the system, that is, to try out different
usage scenarios. In the SE course, the students were informed about the methods of user
interaction and usability evaluation of software, and they examined sample usability
scenarios and solutions. They also drew several use case models of given scenarios. The SE
course emphasized the integration of user modeling and user interaction into the design. In
order to achieve this, the students were informed about the literature on human-computer
interaction and user experience trends that serve the commercial value of the developed
systems, thus the aim of the course was to ensure that the students adopt user-centered
design.

GUI design: The project teams carried out the following activities in summary:

1. Conducting requirements analysis: an initial discussion session was held to
determine user requirements, project teams wrote the initial set of use cases, and
specified the software requirements they planned to develop.

2. Use case analysis and modeling was carried out to show planned interactions.
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3. Project teams designed graphical user interfaces using several GUI design tools

(PyQt5, Tkinter library for Python, and Visual Studio for Python and C# languages).

N S T

Prototype versions were submitted.

Usability Evaluation Method

Usability evaluation through user participation concentrates on the testing of the
system with real users. In order to carry out this technique, at least one working prototype of
the system must be available (Dix, et al., 2004). In this study, the versions of the software
projects before the usability test are called prototypes, and the projects whose errors are

eliminated according to the results of the usability evaluation are accepted as full versions.

Usability tests were carried out with users.

Usability tasks were formulated according to the use case models.

Usability problems were solved, designs were reviewed.

Background information about usability testing is presented in Table 2:

Table 2. Background information about usability testing of teams

Menzi-Cetin

No Project Num. of  Num. of tasks  Test environment Total
users problems
P#1 Hospital information 4 7 City hospital 3
system
P#2 Supermarket automation 6 5 Shopping center 3
P#3 Car rental 5 11 Rental office 7
P#4 Hospital appointment 4 3 Uni campus 3
system
P#5 Activity tracker 3 7 Uni campus 6
P#6 Staff wanted 3 5 Shopping center 6
P#7 Refectory automation 3 6 Uni campus 3
P#8 Employee information 4 5 Accounting office 6
system
P#9 Student information system 6 8 Uni campus 6
P#10  Dormitory student tracker 4 3 Uni Dormitory 4
P#11  E-commerce application 3 6 Uni campus 4
P#12  Stock control 3 8 Uni campus 5

Table 1 shows the general information about the usability studies of the teams,
initially analyzed from the usability reports of the projects. According to Table 1, the
evaluators carried out usability tests with different numbers of users. The usability test of the
first project (hospital information system, P#1) was carried out in the city hospital with
medical staff who are in charge of the information desk and are expected to use hospital
automation tasks (add, delete and view patients, list appointments, etc.). Supermarket

Automation Project (P#2) stores and manages the records and processes about the products
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of any supermarket. The car rental project (P#3) also keeps the information about cars in the
database and the interface of the project helps to manage activities to add, remove, compare
records and rent the cars. The Hospital Appointment System (P#4) is a web application that
collects the data of hospitals and polyclinics and shows the availability for the selected date.
The Activity Tracker project (P#5) stores and announces cultural and social activities. The
application also allows users to attend the activity and save it in their calendar. The staff
wanted project (P#6) is similar to the activity tracker, but it is a web application that brings
together those who work in a subject and those who are looking for services and makes
announcements. The refectory automation tool (P#7) has been evaluated for its functions
related to the reservation of the meal list from a database. Other projects carry out several
user tasks via the graphical user interface and they record user information and/or product
information in the relational database.

During usability testing, the project teams used screen capture software and mobile
phones to record user performance. To gain insight into user behavior, they used the think-
aloud technique throughout the test sessions. The project teams also reported different
usability metrics, state of fulfillment, task completion time or both. They also reported
different numbers of total problems, ranging from 3 to 8.

Addressing Usability Evaluation Criteria

Efficiency and Effectiveness: Since each of the usability tests conducted by the project
teams involved a different number of users and a different number of tasks, it is necessary to
compare their usability evaluation performance in terms of these two variables. For this
purpose, efficiency values were calculated for each user tested and effectiveness values for
each task tested. As prototypes were used during the test and the main objective of the test
was to identify critical problems, no satisfaction survey was carried out. In calculating
efficiency in this study, the task completion time recorded by all project teams was used.
Accordingly, the average time spent by all users on each task was summed and then the

resulting value was divided by the total number of tasks in the test:

(EQ1)

TAvg(task comp .tims for soch task)

Efficiency=

Total num .of tosks
Thus, obtaining the average time spent on each task. Similarly, effectiveness was
calculated as the successfully completed tasks for each user, that is, as in the following

equation was used as in the study of Fereira, et al., (2020):
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Avg (num.of successfully compisted tosks) o
Total Sum.of tasks 100% (EQ 2)

Effectiveness =
The effectiveness showed the percentage of success rate and it was calculated by taking the
ratio of the average number of successful tasks by users to the total number of tasks.
Situations other than "failure" contributed to the effectiveness calculation.

Problem Validity: Formative evaluation focuses on usability problems that need to be
solved during the prototype design phase before a final design can be accepted for release
(Hartson, et al., 2003). Validity is the measure that shows the proportion of problems that are
real usability problems. It also shows the accuracy of the test or method, distinguishing

between true and false alarms (Hartson, et al., 2003; Koutsabasis, et al., 2007). The validity

was calculated using the following formula:

Validity _ Num.of real problems found (EQ 3)

Total Findings As 1Problems

Severity shows the quality of usability problems found by an evaluation method, and
offers a guide for practitioners in deciding which usability problems are most important to
fix (Hartson, et al., 2003). The "realness" value in the formula was suggested to be measured
by "severity level" by Hartson et al. (2003). The degree of severity, which is the focal point of
usability evaluation, is a criterion decided by the expert or practitioner and contributes to the
development of the interaction design (Hartson, et al., 2003). In the study, the problems
identified by the project teams during the usability test were scored between 0-4 according to
Nielsen's severity rating scale as follows:

0: I don't agree that this is a usability problem at all

1: Cosmetic problem only: need not be fixed unless extra time is available on project
2: Minor usability problem: fixing this should be given low priority

3: Major usability problem: important to fix, so should be given high priority

4: Usability catastrophe: imperative to fix this before product can be released

Nielsen (1994) defined the severity of a usability problem using three factors: the
frequency of occurrence of the problem, the impact of the problem on the user (will it be easy
or difficult for users to overcome?) and the persistence of the problem (is it a one-off problem
that users can overcome once they know about it, or will users be bothered by the problem
repeatedly?) In EQ 1, usability problems that are above 2 (minor usability problem)
according to the severity rating scale contribute to the number of real problems, while all
problems scaled from 0 to 4 contribute to the total number of findings as ‘problems'. A total

of 67 problems were identified in the usability evaluations of 12 projects. The identified
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problems were rated by the researcher according to the severity scale. To ensure the
reliability of the scoring, the help of two different coders was used. Instead of the " mean of a
set of ratings from three evaluators " suggested by Nielsen, in this study, due to the high
number of total problems, the problems were divided between two different coders.
Accordingly, the problem set of 7 project teams was sent to a domain expert for evaluation,
while an experienced front-end designer was used to score the usability problem set of 5
projects. While the problem sets were sent to the coders, the problem statement expressed by
the team was sent directly or prepared in the context of the test scenario as shown in Table 4
under the relevant task heading. In the severity scoring used in the problem validity
calculation, the average severity scores of the researcher and the second coder for the
problem sets (n=31) belonging to 7 project teams and the average scores of the researcher and
the third coder for 5 project teams (n=36) were obtained.

Examples of severity ratings are given in Table 3. The examples were presented
within the usability testing scenario:

Table 3. Examples for severity ranking of usability problems

Type Example Problem type Problem

Severity
Task example of the P#3:  Filter vehicles with gray color/Volvo brand Page design and
System response: Lists selected items at Homepage navigation 4
User feedback: “I can’t refresh the search filter!”
Project team feedback: “Inability to reset the search form”
Task example of the P#3:  Rent a car named Volvo 560 Algorithm

design

System response: Show rental details for the selected item 4
User feedback: Asks to extend the rental period.
Project team feedback: “inability to extend the rental period.”
Task example of the P#4:  Register to the system by filling the form Content design
System response: “Your registration is successful (Message-box)”
User feedback: “...too much time to fill this form!” 3
Project team feedback: “There are unnecessary information in the registration

form, this could also affect the database performance”

Task example of the P#7:  Make a reservation for date of 2023-05-31, and save it ~ Error handling

System response: "Sorry, there is no specified day! (Message-box)” 4

Project team feedback: “wrong array definition of the days”

Task example of the Open the sold items and income menu

P#12:

System response: Displays information of sold products and calculates
their income

User-1 feedback: “It doesn’t give me the name of the manufacturer; I would ~ Content design 2
need it.”

User-2 feedback: “I get an error when viewing the sales details!” DB error 4
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Table 3 shows the examples of severity ranking of usability problems and the types of
problems in the context of usability test reports from teams. Examples are user responses
during the interaction, project teams reveal the usability problem with the help of the
detailed reports and video records. Problem severity value shows the mean of the severity
ranking between raters.

Final Reflection

The reflections about the project were examined in two ways: individual and group
reflections. The individual reflection reports written by the students in the final exam at the
end of each semester were analyzed using the document analysis method. In the final exam
the students were asked: "What would you do to turn your prototype into the final design?
Through this question, the aim was to get the students' conclusions about the project and
also to reveal what they had learned about the software development process.

Focus group interviews were conducted with the project teams to test their
conclusions as a team. The focus group interviews were conducted by the researcher (who is
also the course trainer) and detailed notes were taken throughout the discussions. In these
sessions the groups were asked "What lessons have you learned from the project?” and
"What is your next plan to complete your project? The aim was to find an answer on which
all team members could agree. No audio recording was made, for reasons including the
difficulty of sorting out informal conversations and ensuring that students felt comfortable
during the sessions. In order to take efficient interview notes, one member of each group was
appointed as a reporter, and by comparing the reporter's notes with the researcher's notes,

shortcomings and unclear points were eliminated.

Reliability, Validity and Limitations

The study used a multifaceted data collection process to arrive at the conclusion
determined by the third research question. This triangulation attempted to better capture
and explain the complexity of human behavior (Cohen & Manion, 1989), that is, how
students adopt usability test results. By using document analysis of usability test reports and
project documentation on GitHub pages, more evidence of problem solving behavior could
be gathered. Data collected through both individual reflection reports and focus group
interviews provided two-way evidence of students' inferences about the design process. To

provide further evidence, direct quotes were embedded in the findings. Due to the severity
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ranking table used in the validity measurement reflecting a subjective judgment, the
quotations of the severity scoring are exemplified in their own context and presented in
Table 4, thus aiming for the reader to be able to compare problems with different degrees of
severity. The main limitation of the study is that 12 projects with usability evaluation
measurements tested different systems on different users. Therefore, the measurements are
independent of each other. Effectiveness and problem validity represented with proportional
values, thus the correlation analysis performed on these values allows a rough judgment to

be made.

3. Results
Correlation between Usability Evaluation Criteria and Problem Solutions
Analysis of the usability reports and recordings presented in Table 4 shows the task

design and problem validity in percentage terms.

Table 4. Scores of the teams according to the usability evaluation criteria

Num.of Effectiveness Efficiency Num.of Validity Num. of Prob.solving

completed (%) (min) severe (%) solutions rate (%)

tasks problem
P#1 6 85.7 6.40 1 333 2 66.6
P#2 4 80.0 1.76 2 66.6 2 66.6
P#3 9 81.8 3.55 6 85.7 5 714
P#4 2 66.6 4.46 1 33.3 1 33.3
P#5 5 714 2.20 2 33.3 3 50.0
P#6 4 80.0 3.34 1 16.6 2 33.3
P#7 5 83.3 6.38 1 33.3 1 33.3
P#8 2 40.0 5.21 2 33.3 1 16.6
P#9 7 87.5 2.54 5 83.3 4 66.6
P#10 1 33.3 3.74 1 25.0 1 25.0
P#11 5 83.3 1.80 2 50.0 2 50.0
P#12 6 75.0 4.00 1 20.0 2 40.0

The effectiveness of the usability evaluations was calculated as in the EQ 1, the
presented values show the success rate of task completion status for projects. Accordingly,
P#1, P#7, P#9 and P#11 have the highest effectiveness value, while P#8 and P#10 have the
lowest effectiveness in terms of task success rate. Efficiency also shows the mean of the time
per task as type of minute (as calculated by the EQ 2). A high value indicates that the average
time spent on the task increases and therefore efficiency decreases. Respectively P#1, P#7 and
P#8 have the lowest efficiency value. Groups with the highest efficiency are respectively P#2,

P#5 and P#11.
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The validity of the usability problems was calculated in relation to EQ 3; the
proportion of real problems to the total number of findings was reported. P#3 and P#9 have
the highest validity value (85.7% and 83.3% respectively), while P#6 has the lowest value
(%16.6). The project teams varied between 16.6% and 71.4% in terms of their problem solving
rates. P#8 solved 16.6% of the usability problems they identified, P#3 solved the 71.4%, while
P#1, P#2, and P#9 solved 66.6% of the identified problems within the course period. P#8 have
relatively low effectiveness and efficiency values which have the minimum problem solving
rate. P#9 also has a high effectiveness value and the problem solving rate.

In order to analyze the correlation between usability evaluation criteria and problem
solving rate, Spearman-Brown correlations were calculated. The result showed that there
was a positive correlation between effectiveness and the problem solving rate (rho=.679;
p=-008), validity and the problem solving rate (rho=.704; p=.005). Efficiency is the average
completion time in minutes. Percentiles of efficiency have been calculated to examine the
correlation between this score and problem solving rate. The correlation between efficiency

and the problem solving rate was negative but not significant (rho=-.437, p=.078).

Problem Solving Behavior

Based on the usability test results, the project teams fixed the bugs in their project
source code. The teams completed the prototype designs by fixing the bugs before
submitting their projects. The problem solving behavior was examined by analyzing the
usability test reports and project source codes on GitHub pages, the results are shown in

Table 5 and 6:

Table 5. List of solved problems

Themes n

Page design and navigation problem 5
-button not working
-redirect to wrong page

Error handling 5
-value error exception (error message for integer value)

-missing character-length definition while user register

-wrong exception defining

Database (DB) error 2
-DB connection error
-wrong query design
Algorithm design problem 6

-conditional loop error
-improper function definition
-lack of function definition
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Search matching error 3
-keyword defining & indexing in DB

System-user communication error: 1
-system dialog object design

Other GUI problems 3

-pop-up menu design
-window size, font size&color

Content design 2

Total 26

Table 5 shows the solved problems and their categories in terms of programming
context. The page design and navigation problems (n=5) are related to whether the
navigation and redirects between pages work correctly in the system. Five navigation
problems were identified and solved during the usability test. Error handling problems are
related to whether the system informs the user correctly and with appropriate objects (n=5).
In contrast, the correct understanding and interpretation of user input by the system
indicates a satisfactory keyword matching during the search (n=3). The correct keyword
definition was made in response to the identified problem. Problems that arose during the
addition of data to the system or the retrieval of recorded data led the designers to check the
database connection (n=2). Other fixes relate to the system's algorithm design (n=6), language
syntax errors and initialization of GUI elements (n=5). Source code examples of the fixed
problems are also given in Table 6.

Table 6. Some usability problems and solutions

Usability problem Source of the problem Solution

Back button in the Page design & navigation in-page menu was created in Python:

program did not work  problem:

normally (P#1) Button not working self.ui.aboutMenu.triggered.connect(self.about)

self.about_page = About()

def about(self):

self.about_page.show()
Trouble in removing System-user communication error:  Exception defining: the product entity was queried
product in P#2, Lack of system dialog object before being removed, and the status was printed in
user could not get definition Python:
feedback about
transaction if len(product_list)==0):

print(“there is no product to delete”)

else:

print(“the product has been deleted”)

inability to extend the Algorithm design error Defining class that contain required method in C#:
rental period (P#3)
CheckRentDate(Rental rental){

var
result=_rentACarDal.GetAll(r=>r.Carld==rental.Carld
&&(r.RentDate<=rental.RentDate&&rental.RentDate<=
r.ReturnDate) || (rental.RentDate <=r.RentDate &&
r.RentDate<=rental.ReturnDate));

if (result.Count==0){return new SuccessResult();}
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else
{return new ErrorResult();}

User had difficulty in
finding the department,
(P#4)

Search matching error:
No match with keywords of user
and the system

Keywords were redefined and indexed for search in
the relational DB.

Trouble in reservation
for available day in P#7

Error Handling

Array re-definition for days of the months in C#:

int dayno, cntr =0, empty = 31, full = 0;
int[] arrayfullday = new int[0];

if (dayno <1 | | dayno > 31){
MessageBox.Show('Please enter a valid day no!",
"Warning", MessageBoxButtons.OK,
MessageBoxIcon.Exclamation);...}

Trouble in add, remove
and display records in
P#9

DB connection error

Rewrite the database connection in C#:

private void buttonl_Click(object sender, EventArgs

e)t

connection.Open();

SqlCommand save = new SqlCommand("insert into
student(...

Table 6 shows the examples of coding for the problem solving behavior of some of
the projects. In the example of the hospital information system (P#1), the team noticed that
some of the back buttons did not work or went to the wrong place. The team described the

”

problem in their report as follows: ”...the back button in the program does not work normally,
when they want to go back, they press the cross...". They explained that the reason the button did
not work was due to the class definition of the GUI element; instead, they designed
navigation through pages, as shown in Table 6.

In P#2, the team reported that two market cashiers had difficulty removing the
product because the systems did not inform the users, so they were confused about the result
of the transaction. The team solved this problem by adding an if-else statement to check the
presence of the product in the DB. They also found that relatively older users had problems
with the interface, they noted the suggestion to simplify the interface design, that is, make
buttons more visible and add info-graphics associated with system functions on the GUL

In the example of P#3, the team defined the acquired method in a class structure “...in
order to easily track the errors we received during testing, because we had created the GUI in an
abstract base class, so the GUI elements were designed in a hierarchy and the tasks were distributed to

classes...we defined a class that contained the method of extending the rental period, under the base

class, clean job!”
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In the example of P#4, the problem arose from an unfinished DB design; the team
reported the problem as ”...some users wrote keywords that we had not yet registered in our system
at the last stage, as a result there was no match with any hospital or department”. The team
addressed this issue first and foremost: “...we added more keywords and indexed by keyword in
the DB”.

In the example of P#7, the team corrected the array definition for the days of the
month to allow the user to select an available day for reservation “...when she tried to make a
reservation using the save button, she got an error: "Sorry, there is no day specified!". This was due
to the code; the array of days was defined so that each month was a 30-day period.

In the example of database connection errors (P#9), the team expressed that the
problem originated in their source code; they checked the database connection commands
and fixed the problem. On the other hand, the team reported user-generated problems
arising from database operations; some users had difficulty displaying records; they
redesigned the query forms on the screen and added footers to help users with their queries.
After solving the specific problems listed in Table 5, the whole team updated the user guide
for topics where users needed help during interaction. P#1 expressed: ”...after the usability
test, we tried to develop a more user-friendly interface, we removed redundant elements that caused
confusion and we updated our user guide”.

Results on Final Conclusions

By analyzing the individual reflection reports and focus group interviews, the
students' conclusions about the project and their future plans were obtained.

Individual reflections: A total of 30 individual reflection reports were analyzed through
document analysis and 23 codes were found. The results are categorized into the following

themes in Table 7:

Table 7. Individual reflections for future improvements
Themes Codes

GUI design improvements Add new elements to the interface

To simplify interface

More responsive design

n
3
3
Develop mobile version of program 3
2
1

Algorithm design Define more system dialog object to inform user for critical tasks
improvements (i-e., stock control)
Rebuild the algorithm to handling exceptions 1
Using design patterns to design more hierarchical way 1

Make more automation test before user testing 2
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Database design improvements  Indexing stock information with serial number of products 1
Write trigger to control DB updates 1

User authorization on DB (Grant privileges) 2

Maintain and backup DB 1

Extensions Add payment module to dormitory student tracker 1
1

Add a module to analyze user data with machine learning and
recommends appropriate appointment information
Total 23

Table 7 shows the students' plans for future improvements. The most frequently

expressed plan was to improve the GUI design; to extend or simplify the user interface or to
make the design more compatible for mobile or desktop. In the category of algorithm design
improvements, students planned to improve system-user interaction (i.e., catching errors
and informing the user) using error handling mechanisms. DB design improvements include
plans to speed up DB access and increase DB security. Extensions include the new modules
that the students plan to add to their project in the future.

Focus group interviews: In the focus group interviews, project teams were asked
about lessons learned from the project process, including their next plans and

reflections as a team. They were also asked about the challenges during the usability

testing. Table 8 shows the findings on lessons learned:

Table 8. Lessons learned from the projects

Themes Codes

Importance of algorithm design Pseudo codes and drafts help to improve design
Algorithm is the most important part of the project
“The user” should be considered both in back-end and front-end

Benefits of user-centered design Understand what the user needs
Looking at the design from the user’s eye
Imagine the user as a customer in the future

Developing human resources and marketing skills

Model-based design Scheduling and organization of steps with the help of SDLC
Looking at the big picture thanks to modeling

Problem solving skill Collaboratively analyze and solve problems
More problems, more tips

Learn from problems

Challenges Recruiting users
Conducting usability test
Understand user

Constraints arising prototype

As shown in Table 8, the first theme is the importance of algorithm design. The
project teams expressed their opinions on algorithm design. They designed and improved

the algorithm of their project until the final version of the prototypes, so they learned that the
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usability factor should be considered both in the back-end and in the front-end
simultaneously. Benefits of user centered design, gives insight into developing
understanding on user centered design. Project teams expressed that they understand what
the user needs, looking at the design from the user's eye. Considering the user as a customer
in the future, they learn about the customer relationships. The conclusions of one of the
teams on this subject are as follows:

“...we realized that conducting usability testing and interacting with users one-on-one increases the
likelihood that the project will be preferred over its competitors. Presenting and marketing a real project to
customers in the future requires knowing UX terms.”

“Designing interaction well and putting the user first will help us get the job!”

In the Model-based design category, teams were positive about the SDLC model.
Here are some quotes on the topic of model-based design:

“The worst thing is not knowing where to start. SDLC gave us the opportunity to plan and schedule all

the steps...”

“We would like to have a similar experience with different models and projects!”

“...we learn to put ourselves in the user’s shoes while drawing the use-case model. ...while doing the

usability test, we realized that we wish we had written more alternative scenarios in our use-cases.”

In the category of problem solving skills, they stated that they saw the benefits of
working together to solve problems. They also stated that the problems that arose during
usability testing not only showed them programming errors, but also gave them clues as to
how to solve these errors. In this way they saw that the findings, called 'problems’, helped to
improve the design. Here are some quotes on the subject:

“The user showed us how many mistakes there were in our seemingly perfect project!”

“We solved problems much faster with work sharing.”

In the challenges category, project teams mostly emphasized the difficulty of
recruiting users for tests. Convincing the user to test was the most frequently expressed
situation. The problems experienced by the user in devoting time to the tasks, finding a
suitable environment for testing, getting the necessary permission for video recording and
communicating with the user. Other problems identified were due to the limitations of the
prototype.

“However, it was difficult to address user requests... the users’ reaction is sometimes not realistic,

sometimes even “inscrutable...it is crucial to contact the right people!”
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“...It is also important to have a sufficient prototype... If the user is redirected to a blank page during
the execution of the task, or if the user clicks on a button that we have not yet taken any action on, this can be a
distraction for the user.”

“It (usability test) is difficult to overcome without a team.”

The project teams also drew some conclusions about their future plans. P#1 noted
that they will complete the design functions and add elements to the GUI for new functions.
P#2 planned to extend the project with a customer module and they expect that their project
will be requested by some big supermarket chains in the city. P#4 project team planned to
extend the user automation with a payment module in addition to solving the current
problems in the university hostel. Other project teams planned to develop more user-friendly
interfaces. They wanted to get involved in large projects and put into practice what they had
learned in the course.

Conclusion

The results confirmed that high validity usability testing helps to produce more
design solutions and helps to solve more problems. Project teams with high test validity
produced more solutions to the problems they were given. When looking at problem solving
behavior of the project teams, they solved the problems respecting navigation design, error
handling, database connection, algorithm design, search matching, system-user
communication and GUI design. Positive correlation between problem validity and problem
solving rate also indicates that problems marked as "severe" carry more clues for design
improvement. This increases the likelihood that such problems, which irritate users the most
during testing, will be reported to the designers, thus encouraging them to create solutions.
Another relationship was seen between effectiveness of usability evaluation and problem
solving rate. The success rate regarding the task completion status was also correlated with
the problem solving rate.

When the teams' conclusions for the final design were analyzed, it became clear that
they were gaining valuable insights into user-centered design. Looking at the modifications
pointed out in the reflection reports and the project source codes on GitHub, it seems that the
project teams improved their prototypes by solving usability problems. It can also be
concluded that the students received useful hints for the final design of an information

system and a real project.
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Looking at individual and focus group reflections, students have made significant
gains in terms of software design as a result of the approach adopted in the course. In
addition to improving the front-end and back-end software skills acquired in previous
courses, the project-based application and user testing is considered useful in preparing
them for real-life projects. Corrections made to the algorithm and database design in
response to user feedback, as well as examples of front-end design improvements, could be
taken as evidence of positive outcomes from the process.

Implications for SDLC

Usability is an important quality attribute for software applications and needs to be
paid attention to throughout the development phase of the SDLC (Gupta, et al.,, 2017;
Velmourougan, et al., 2014). The results of this study showed that as the usability evaluation
performance increased, the problem resolution rate also increased. Consequently, it can be
said that the results obtained from usability tests with high performance respecting criteria
encourage students to solve more problems. This can be interpreted as they put more
emphasis on the user during the design phase. Problem severity can be considered as an
effective factor in solving usability problems. Identifying and solving such problems during
the prototype design phase helped students to learn the importance of user-centered design
by doing and experiencing. Ponce et al. (2018) also concluded that in order to achieve a
successful interface design, critical usability problems need to be found and solved in the
early stages of design, especially with regard to serious design issues. Another outcome of
the study may be that students gain the ability to adapt the skills they have learned in
programming courses to the needs of customers, thus facing real life problems. Both
individual and group reflections support this conclusion. Therefore, it would be beneficial to
have more integration between coding courses to give students the opportunity to apply
what they have learned. Similar to this study, Segura (2021) carried out an undergraduate
course on usability-integrated software development, and usability integration enabled
students to develop prototypes of the system of higher quality and more usable. The author
emphasized that the teaching of usability in software development in engineering education

contributed to satisfactory results, so it needs to be included in the curriculum.
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Discussion

This study makes a case for integrating usability into the SDLC; incorporating
usability into any life-cycle model for prototype design, provided that problems are
identified early and addressed throughout development. Although the user element is more
prominent in agile processes (Pressman, 2010), it has been empirically proven that an
efficient design process can be realized by integrating it into the traditional software
development process. From the perspective of agile and traditional models that provide
different approaches to the user element, integrating usability into the design process could
make traditional models more flexible and iterative (Silva, et al, 2015). The model
introduced by Velmourougan et al. (2014), which places usability at the center of SDLC,
proposes to consider usability testing scenarios throughout software development. They
expressed that the implementation of the proposed model will minimize user effort during
interaction. In this study case, the final conclusions of the project teams showed the benefits
of integrating usability at the early stage of design. They pointed out critical improvements
intended for main components (GUI and algorithm design, database and extensions) of each
user task automation. A similar case study conducted by Yoon, et al. (2017) also concluded
that this type of interaction can be used to iteratively identify, remove and avoid potential
problems in the development of user interface prototypes.

In this study, students conducted usability evaluation with user testing, so it is not
clear that the effect of other usability evaluation methods on design problem solving
behavior, i.e., heuristic evaluation. Maguire and Isherwood (2018) found user testing has the
potential to detect more severe problems than heuristic evaluation; based on Nielsen's
severity ranking measurement, the researchers found that user testing had a severity average
of 2.02 while heuristic evaluation of 1.71. In the literature, there are efforts to examine
usability evaluation methods in terms of performance and develop more objective measures
(Hartson, et al., 2003). Unlike objective measurements, subjective usability assessments need
to be verified with different measures and different evaluators (Hornbaek, 2006). In this
study, it may be necessary to verify the scoring key that evaluates the course projects in
terms of task formulation skills by testing them on different samples.

Usability was integrated into a software engineering course using a project-based and
problem-solving approach. A positive correlation was found between students' performance

in usability evaluations and their rate of solving software problems. At the same time,
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multidimensional qualitative analyses show that students had positive learning experiences.
Observing real-life user behavior during usability testing not only helped students identify
software errors, but also provided useful hints for future designs. Borys (2016) concluded
that high fidelity prototyping and usability testing in software development lab experiences
help students achieve positive learning outcomes, both in the course and in terms of future
professional life. On the other hand, the author reported that formal documents such as
usability reports are not interesting for students. In this study, usability reports are the basis
for students to provide evidence for field testing and to evaluate test performance.

This study demonstrates the positive outcomes of collaborative problem solving on
students' course experience in software engineering education. Ciancarini, et al. (2019)
investigated collaborative thinking and its latent variables such as group awareness, group
organization and complex negotiation in software development and concluded that solving
complex software problems collaboratively in a team has a positive effect on problem solving
skills, along with other variables considered (i.e. computational thinking).

This study also presented the importance of the quality of the usability evaluation,
which positively complements the design process. In fact, real software projects do not
perform user testing with real users although they know its importance due to the difficulty
of integrating user testing in agile iterative processes (Silva, et al., 2015). In order to reduce
the cost of user testing, alternative methods (i.e., A/B testing) have been proposed to apply
refactoring and improve usability (Firmenich, et al., 2019). In this study, the integration of
usability into the process, which is limited to training purposes and prototype development,
can give practitioners an idea of its inclusion in real projects. It is assumed that students
develop their ability to interpret the results of usability testing and reflect them in the
interaction design solutions. It is expected that the skills they acquire will help them to adopt
a user-centered approach in challenging work in the future.

Effectiveness and efficiency are variables that contribute to the performance of
usability evaluation. Effectiveness, which is the rate of doing or accomplishing the task
correctly, also contributes positively to usability evaluation performance. This situation also
shows the importance of "conscious" users who can fulfil the task of an information system
correctly and effectively. The expression "contact with the right people" among the findings
of the focus group interviews supports this idea. Therefore, recruiting users who understand

the system and can perform tasks correctly can contribute to improving the system. This
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could also increase the efficiency of usability testing. Yet there needs to be more data analysis
to prove this. Georgsson and Staggers (2016) also proved the effect of user characteristics,
with users having more experience with information technology and younger users showing
higher performance in terms of effectiveness and efficiency in a usability test of a personal
health support system.

Validity indicates the proportion of usability problems up to a certain severity level,
but in accordance with the iterative design process, low severity problems in prototype
design and even details that the designer noticed during testing are also taken into account
in the final design (Hertzum, 2006). The positive correlation between the validity of the
usability problems and the rate of problem solving suggests that severe problems help
designers to produce more solutions, which could encourage designers to improve the
design. A review of the literature shows that validity measurement is also used to compare
different usability evaluation methods (Koutsabasis, et al.,, 2007; Maguire & Isherwood,
2018). In this study, it could be said that usability test results with high validity contributed
to complete a prototype or incomplete software elements in terms of end-user feedback. On
the other hand, situations related to the characteristics of the prototype (i.e. fidelity level)
affect the attitudes and behavior of both the user and the evaluator during usability testing
(Lim, et al.,, 2006). This shows that the criteria for usability measurement can also be
influenced by the design style of the prototype. In this study, prototype-related variables are
not discussed, it is assumed that all projects have sufficient functionality for usability testing
separately. This can be seen as a limitation of the study.

Formulating usability tasks according to use case scenarios allowed students to think
about design from the perspective of the end user; designing the software with usability in
mind allowed students to grasp design thinking (Martins, et al., 2019). Incorporating use case
scenarios and usability testing into prototype development could support user interaction
for the finished version of the system, it could also eliminate the need for iteration and
usability costs (Elkoutbi, et al., 2006). The more elaborate model proposed by Liaghatti (2020)
at the prototype stage gives the opportunity to evaluate the system before testing it with real
users, but for developers with insufficient field experience, user testing allows them to
examine real user behavior on their designs. Learner programmers have to take the above
considerations into account in the competitive environment of the software market. Through

a systematic review of literature, Curcio et al. (2019) stated that agile processes applied in
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everyday life focus on software functionality and ignore user-centered design, and focusing
on customer needs does not guarantee usability. Therefore, they conclude that the
integration of usability into software development is still an emerging issue when it comes to
user-centered design.
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The aim of this study is to determine the opinions of mathematics
teachers regarding the Teaching Profession Law (TPL). The study is
designed according to the phenomenology design in qualitative
research methods. The participants of the study consist of ten
mathematics teachers working in state schools in Tusba district of Van
in the 2022-2023 academic year. Participants were determined based on
purposeful sampling method, which is an easily accessible sample. The
data of the study were collected with a semi-structured interview form
consisting of five questions. The data were analyzed using the content
analysis method. Teachers stated that the in-service training received
within the scope of the TPL contributed to the professional
development of teachers, increased their general cultural knowledge
and made them aware of current teaching approaches. On the other
hand, teachers pointed out the limitations of the TPL, such as not
consulting teacher opinions in determining the criteria for obtaining
titles, and not taking into account professional experience and merit.
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Bu calismanin amaci, Ogretmenlik Meslek Kanunu hakkinda
matematik Ogretmenlerinin goriislerini belirlemektir. Calisma, nitel
arastirma yontemlerinden olgu bilim (fenomenoloji) desenine gore
tasarlanmistir. Calismanin katilimcilar:, 2022-2023 egitim Ogretim
yilinda Van'in Tusba ilgesinde devlet okullarinda gorev yapan on
matematik 6gretmeninden olusmaktadir. Katilimcilar, amagh érneklem
yontemlerinden kolay ulagilabilir 6rneklemeye gore belirlenmistir.
Calismanin verileri, bes sorudan olusan yar1 yapilandirilmis goriisme
formu ile toplanmistir. Veriler, igerik analizi yontemi ile
Ogretmenler, Ogretmenlik  Meslek  Kanunu
kapsaminda alinan hizmet ic¢i egitimlerin Ogretmenlerin mesleki
gelisimlerine katki sagladigimni, genel kiiltiir bilgilerini artirdigimi ve
giincel ogretim yaklasimlarindan haberdar olduklarmni ifade
etmislerdir. Buna karsin Ogretmenler, unvan alma kriterlerinin
belirlenmesinde O0gretmen goriislerine basvurulmamasimi ve mesleki
tecriibe ile liyakatin dikkate alinmamasini Ogretmenlik Meslek
Kanunu'nun sinirhiliklar: olarak belirtmislerdir.

¢Oziimlenmistir.



http://orcid.org/0000-0002-7142-5271
http://orcid.org/0000-0002-6753-8476
http://orcid.org/0000-0003-3873-7019
https://doi.org/10.18009/jcer.1422561

Bakirci, Licen &Demiral

Summary

Opinions of Mathematics Teachers regarding the Teaching Profession
Law

Hasan BAKIRCI '* (& Mehmet Baki LICEN 2 {2 Umit DEMIRAL 2

I Van Yiiziincii Yil University, Faculty of Education, Van, Turkey, hasanbakirci@yyu.edu.tr
2 Van Yiiziincii Y1l University, Institute of Education Sciences, Van, Turkey, mblicen_licen@hotmail.com
3 Kirsehir Ahi Evran University, Faculty of Education, Kirsehir, Turkey, udemiraltr@gmail.com
* Corresponding Author: hasanbakirci@yyu.edu.tr

Introduction

In the related literature there are more studies on mathematics teaching rather than
the professional rights of mathematics teachers. Conducting many studies on teaching
mathematics especially workshops, conferences, seminars, congresses, and meetings, is very
important in terms of understanding the importance of mathematics and teaching
mathematics (Salihoglu et al., 2022). It is noteworthy that studies on the opinions of teachers
and administrators regarding the Teaching Profession Law (TPL) are limited. In addition, no
study has been found that focuses on the opinions of mathematics teachers regarding the
law. It is of great importance to obtain the opinions of mathematics teachers about the
benefits and limitations of TPL. Therefore, in this study, TPL was examined from the
perspective of mathematics teachers. The findings obtained in this study are thought to be
important in that they will shed light on future studies to be conducted with different branch
teachers on this subject and will provide the opportunity to compare the opinions of
different branch teachers. Considering that the TPL is up-to-date and the studies on the
subject are limited (Giil & Giingor, 2022), the results from this study are expected to make
meaningful contributions to the literature. It is also likely that it will contribute to the
improvement of TPL in the future. Therefore, the aim of this study is to examine in depth the

opinions of mathematics teachers regarding the Teaching Profession Law.
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Method
This study was designed according to the special case design, one of the qualitative

research methods. The fact that the Teaching Profession Law (TPL) is new the studies on the
subject are very limited there are very different approaches to both the career stages
introduced by the TPL and the criteria for promotion in the career stages, were effective in
choosing the special case method in the study.

The participants of the study consist of ten mathematics teachers, six male and four
female, working in state schools in Tusba district of Van in the 2022-2023 academic year.
Participants were determined based on easily accessible sampling, which speeds up the
research and provides practicality. Easily accessible sampling is one of the purposeful
sampling methods. In easily accessible sampling, the researcher selects an appropriate
number of participants from the existing pool (Singleton & Straits, 2005).

A semi-structured interview form was used as a data collection tool in the study. The
final version of the interview form consists of five open-ended questions. The collected data
were analyzed using the content analysis method. The main aim of this method is to simplify
and interpret the data obtained by the person conducting the research and present it to the

readers in a way that they can understand (Yildirim & Simsek, 2013).

Results
Themes, categories, and codes were created in a way that the readers could

understand the opinions of the mathematics teachers who participated in the study. In this
context, the first question of the interview form was "Describe the contributions of distance in-
service training programs, in line with the Teaching Profession Law (TPL), to your professional
development.” Themes, categories, and codes related to the question are given in Table 2.
When Table 2 is examined, it is seen that mathematics teachers have different opinions about
the contributions of distance in-service training programs to professional development.
Positive codes and frequency values obtained from participant opinions: Updating
professional knowledge (f=8), contributing to guidance (f = 8), offering new methods (f =7),
raising awareness (f = 7), positive approach to students (f=6), being interesting (f=6),
contributing to exam success (f=5), contributing to special education (f=5) and contributing to

general culture (f=4); Negative codes and frequency values are as follows: Lack of
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contribution to professional development (f = 3), Teaching only through presentation (f = 2),
Ineffectiveness of distance education (f = 1) and Unnecessary content (f = 1).

In the fourth question of the interview, the participants asked: “Describe the advantages
you anticipate the Teaching Profession Law (TPL) will bring to teachers.” The categories, themes
and codes created from their answers to the question are given in Table 5. In the fifth table,
which was created by examining the participant opinions regarding the fourth question
themed "Advantages", there are seven codes, six of which are positive, and one is negative.
High frequency positive codes include increased income (f=8), feeling valued (f=7), increased

motivation (f=6) and productivity (f=5).

Discussion and Conclusion

Most of the teachers participating in the study think that distance in-service training
studies contribute to updating teachers' professional knowledge and becoming aware of new
teaching methods. They also stated that the trainings were interesting in terms of content,
contributed to the development of awareness among teachers, and helped develop positive
approaches to students. The fact that most of the participants especially emphasized
updating their professional knowledge may be an indication that teachers have largely
forgotten the information they received during their undergraduate education and do not
feel the need to review it again, since a long time has passed since their undergraduate
education. Additionally, this result may be due to the fact that the participating teachers
largely carried out their educational activities by adhering to traditional methods. As a
matter of fact, Bakirci et al. (2023) took the opinions of classroom teachers about the TPL. In
this study, it was concluded that the in-service training received within the scope of TPL
contributed to the professional development of teachers, their general cultural knowledge
increased and they became aware of current teaching approaches. In another study, it was
determined that conducting professional law training remotely was found to be positive in
terms of increasing teachers' participation in training and ease of access (Is & Birel, 2022).
However, a comment regarding a similar result also included the opinion that this positive
situation is open to abuse (Ozdemir et al., 2022). Similarly, Ozdemir et al. (2022) also found
that some participants' distance education with the lecture method did not contribute

sufficiently to professional development.
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Participants, the advantages of the TPL; It was expressed as income increase,
professional prestige, high motivation, high productivity and improvement of personal
rights. Especially when we look at the participants' opinions about the advantages that TPL
provides to teachers, the participants mostly expressed their opinions about improving their
economic situation. It can be said that the fact that TPL will increase the seniority and grades
of teachers is effective in teachers' thinking in this way. This will contribute to increasing
teachers' salaries and, accordingly, improving their welfare levels. A similar finding was
revealed in the study conducted by Giil and Giingtr (2022). Researchers have stated that the
biggest advantage that TPL will provide to teachers is its economic return. A similar finding
is seen in the study conducted by Is and Birel, (2022). While talking about the advantages of
TPL in the study, special attention was drawn to the economic factor. With the titles of
specialist teaching and head teacher determined by TPL, there has been an expectation of

improvement in teachers' salaries (Altunkaynak, 2023).
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Giris

Glnliik yasamda matematigin olmadigl bir zaman diliminden s6z etmek oldukga
zordur. Matematigin giinliitk yasamda yaygin kullanimindan dolayr matematik disiplini ile
ilgili farkli tanimlar yapilmaktadir (Baki & Biitiiner, 2018; Nasibov & Kacar, 2005; Toluk,
2003). Bu tanimlarindan bazilar1 sunlardir: Tiirk Dil Kurumu'na (TDK) gore Matematik:
Aritmetik, cebir, geometri gibi say1 ve Olcii temeline dayanarak niceliklerin 6zelliklerini
inceleyen bilimlerin ortak adidir. Karsimiza bir dil olarak ¢ikmakta olan matematik, kural ve
kavramlarmi bilenler icin anlamli, kural ve kavramlarmi bilmeyenler igin ise “yok” kabul
edilmektedir (Umay, 2002). Bagka bir ¢alismada matematik bilimi, etkili bir problem ¢6zme
aracit olarak tanimlanmistir (Baykul, 2009). Diger taraftan yapilan bir ¢alismada ise
matematik, bireylerin giinliik yasamda problem ¢6zmede basvurdugu sayma, hesaplama,
ol¢me ve ¢izme; mantikhi diistinmeyi gelistiren bir mantiksal sistem, semboller kullanan bir
dil; diinyayr anlamada ve yasam c¢evresini gelistirmede basvurulan bir alan olarak
tanimlanmaktadir (Sengiil & Katranci, 2012). Bu tanimlardan hareketle matematigin, giinliik
hayatimizda olduk¢a 6nemli oldugunu ortaya koymaktadir.

Yeni bir giine uyanirken saate baktigimizda matematik ile baglayan etkilesimimiz,
glnii noktaladigimiz ana kadar devam etmektedir. Bilimsel ¢aligmalarda oldugu kadar
aligveris gibi giinliik yasamin rutin eylemlerinde dahi hayatimizin ayrilmaz bir pargas: olan
matematigin onemi ve Ogretimi her zaman toplumlarin vazgecilmez giindemlerinden biri
olmugtur. Matematik 6gretimine ve 6grencilerin matematik alanindaki becerilerine atfedilen
onem toplumlarla siirli kalmamistir (Cenberci, 2023; Ozpmar, 2023). Uluslararas: izleme,
arastirma ve degerlendirme ¢alismalarinin da ilgi alan1 olmustur. Nitekim PISA (Uluslararasi
Ogrenci Degerlendirme Programi) ve TIMMS (Uluslararast Matematik ve Fen Egilimleri
Aragtirmasi) gibi projelerin ilgi odaginda matematik yer almaktadir. Tiim bu anlatilanlardan
hareketle matematigin ve matematik 6gretiminin bag aktorii olan matematik 6gretmenleri
onemli bir yere sahip oldugu soylenebilir. Bu baglamda egitim ve Ogretim siirecinde
ogretmenlerin Ozellikle matematik Ogretmenlerinin Onemi gormezden gelinemez bir
gercektir (Altun & Akkaya, 2014). Bu agidan bakildiginda 6gretmenlerin yapmis olduklari
hizmetlerinin takdir edilmesinin, mesleki itibarlarimin artirilmasimin ve 6zliik haklarinin
iyilestirilmesinin oldukca 6nemli oldugu diisiiniilmektedir. Bu durum Ogretmenlik Meslek

Kanunu (OMK)'nun cikarilmasi ile miimkiin olacag1 sdylenebilir.
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Yapilan bir isin meslek olarak kabul edilebilmesi i¢in, meslegin hizmet alaninin
tanimlanmis olmasi, orgiin egitimden ge¢meyi ve uzmanlik bilgisini gerektirmesi, belli bir
kiiltiirtintin olmasi, mesleki kuruluglara sahip olmasi, giris denetiminin olmasi, belli ahlaki
degerlerinin bulunmasi ve toplum tarafindan meslegin taninmasi gerekmektedir
(Bozbayindir, 2019). Ttiim bu niteliklerin saglanmas: agisindan meslek kanunlarinin énemli
oldugu sdylenebilir. Nitekim tilkemizde 3568 sayili Serbest Muhasebeci Mali Miisavirlik ve
Yeminli Mali Miisavirlik Kanunu, 6023 sayili Tiirk Tabipleri Birligi Kanunu, 1136 sayili
Avukathk Kanunu gibi meslek kanunlar1 ile mesleklerin nitelik ve gorev alanlar
tanimlanmus, ilgili mesleklerin bazi temel haklar: giivence altina alinmistir (Erden, 2009).

Yukarida ornekleri verilen bazi mesleklere ait kanunlarin bulunmas: ve 6gretmenlik
mesleginin de onemi dikkate alindiginda o6gretmenlik meslegine ait meslek kanununun
olmasi zorunlulugu ortaya gikmaktadir. Ogretmenlik meslegi ile ilgili bir kanunun yapilmasi
konusu 1960'1 yillardan itibaren gerek Milli Egitim Stiralari'nda, gerekse diger platformlarda
dile getirilmis ancak somut bir adim atimamistir (URL-1, 2022). Milli Egitim Surasi’'nda
(2014), ogretmenlik mesleginin toplum nezdinde hak ettigi statiiyti kazandirmak amaciyla
“Ogretmenlik Meslek Kanunu (OMK)” cikarilmasi ile ilgili alinan tavsiye karar yiiriirliige
konamamustir (Aydin ve dig., 2018). Bu kanun, 14 Subat 2022 tarihinde OMK adi altinda
Resmi Gazete’de yaymlanarak yiiriirliige girmistir (T. C. Resmi Gazete, 2022). Bu kanuna
gore Ogretmenlik mesleginin Ozel bir ihtisas meslegi oldugu ve Ogretmenlerin ii¢ kariyer
basamagina ayrilip; 0gretmen, uzman Ogretmen ve basogretmen olarak smiflandiriimasi
kararlastirilmigtir (MEB, 2022). Kanunla 6gretmenlerin kariyer basamaklarinda yiikselme
kriterleri belirlenmis, 6zlik haklarinda ve ekonomik durumlarinda bazi diizenlemelere
gidilmistir. OMK gerek toplumda gerekse O6gretmenler nezdinde oldukca genis olgiide
giindem olmus, farkli yaklasimlarin sergilenmesine ve birtakim elestirilerle karsi karsiya
kalmistir (Ozdemir ve dig., 2022).

flgili alan yazin incelendiginde, OMK ile ilgili caligmalara rastlamak miimkiindiir.
Sinif 6gretmenlerinin OMK ile ilgili goriislerinin belirlenmesi (Bakirci ve dig., 2023),
ogretmenlik meslegi genel vyeterlikleri c¢ercevesinde uzman Ogretmenlik yetistirme
programmin degerlendirilmesi (Avcal & Kayiran, 2023), OMK'ye iligkin okul y&neticisi ve
ogretmen goriiglerinin incelenmesi (Geng & Balyer, 2023), OMK hakkinda &gretmen
goriislerinin belirlenmesi (Giil & Giingor, 2022), farkh disiplinlerde gorev yapan

]
Journal of Computer and Education Research @ Year 2024 Volume 12 Issue 23 241-264 247


http://orcid.org/0000-0002-7142-5271
http://orcid.org/0000-0002-6753-8476
http://orcid.org/0000-0003-3873-7019

Bakirci, Licen &Demiral
ogretmenlerin OMK'ye iliskin goriislerini belirlemesi (Is ve Birel, 2022) hakkinda calismalar

yapilmistir.

Alan yazin incelendiginde, matematik 6gretmenliginin mesleki haklarindan ziyade
daha c¢ok matematik ogretimine yonelik calismalarin yogunlukta oldugu goriilmektedir.
Matematik 0gretimine dair ¢alistay, konferans, seminer, kongre ve toplantilar basta olmak
tizere ¢ok sayida ¢alisma yapilmasi matematigin ve matematik 6gretmenliginin neminin
anlagilmasi agisindan oldukga &nemlidir (Salihoglu ve dig., 2022). OMK'ye yénelik 6gretmen
ve yOnetici goriislerine dair ¢alismalarin sinirli olmas: dikkat cekmektedir (Demir ve dig.,
2023; Kose & Ogztiirk, 2023). OMK yararlar1 ve smirlhiliklar1 hakkinda matematik
Ogretmelerinin goriislerinin alinmasi biiyiik bir 6neme sahiptir. Dolayisiyla bu c¢alismada
OMK, matematik &gretmenlerinin bakis agisi ile incelenmistir. Bu calismada elde edilen
bulgular, bundan sonra bu konuda farkli alan 6gretmenleri ile yiiriitillecek ¢alismalara 1s1k
tutacag1 ve ogretmenlerin goriisleri karsilastirma imkani sunacak olmas: agisindan 6nemli
oldugu diisiiniilmektedir. OMK'nin giincel olmasi ve konu hakkinda yapilan galismalarin
sinirh olmasi (Giil & Giingor, 2022; Kose & Oztiirk, 2023) dikkate alindiginda yapilan bu
calismadan elde edilecek sonuglarin alan yazina anlamli katkilar sunmas1 beklenmektedir.
Ayrica ilerleyen siireglerde OMK'nin iyilestirilmesine de katki sunmasi muhtemeldir. Bu
baglamda calismanin amaci, OMK hakkinda matematik &gretmenlerinin goriislerini
belirlemektir. Dolayisiyla bu calismanin temel problemi ise “OMK hakkinda matematik
Ogretmenlerinin goriisleri nelerdir?” olarak ifade edilmistir. Bu kapsamda c¢alismanin alt
problemleri asagidaki gibidir:

1. OMK'nin matematik 6gretmenlerinin mesleki gelisimine katkilar1 nelerdir?

2. OMK’'nin matematik 6gretmenlerine gore avantaj ve snirliliklar: nedir?

Yontem

Arastirmamn Modeli

Bu ¢alisma, nitel arastirma yontemlerinden olgu bilim (fenomenoloji) desenine gore
tasarlanmistir. Olgu bilim deseninde bireylerin bir olguya iliskin yasantilari, algilar1 ve
bunlara yiikledikleri anlamlar belirlenmektedir (Cepni, 2018). Olgu bilim c¢alismalarinda,
genellikle bir olguya iliskin katilimcilarin  diislincelerinin ortaya c¢ikarilmast ve
yorumlanmas: amaglanmaktadir. Bunun yam sira katilimailarin aragtirilan olguyu nasil

algiladiklari, neler hissettikleri, nasil betimledikleri ve anlamlandirdiklar: belirlenmektedir
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(Patton, 2005). Bu baglamda calismada ele alinan olgular, OMK'nin mesleki gelisime

sagladig1 katkilar, sart kosulan kriterler, basarisiz olan 6gretmenlere 6grenci ve velilerin
bakis acilar;, OMK’'nin avantajlari, ¢alisma motivasyonuna etkisi olarak belirlenmistir Bu
olgulara yonelik matematik 6gretmenlerinin diisiinceleri belirlenmesi ve yorumlanmasi
amagclandigindan dolay1 bu calisma icin olgu bilim deseninin uygun olduguna karar
verilmigtir.

Katilimcilar

Calismanin katilimcilari, 2022-2023 egitim O0gretim yilinda Van'in Tusba ilgesinde
devlet okullarinda gorev yapan altis1 kadin ve dordii erkek olmak iizere on matematik
ogretmeninden olusmaktadir. Nitel yaklasimhi arastirmalarda, katiimcilarin arastirma
konusuyla dogrudan iligkili olmalar1 onemlidir (Yildirnm & Simsek, 2013). Katilimcilar,
arastirmaya hiz kazandiran ve pratiklik saglayan kolay ulasilabilir 6rneklemeye gore
belirlenmistir. Kolay ulagilabilir ornekleme amagh orneklem yontemlerindendir. Kolay
ulagilabilir 6rneklemede arastirmaci, hali hazirda var olan ogeler igerisinden yeteri sayida
ogeyi katiimcr olarak belirler (Singleton & Straits, 2005). Calismada etik ve gizlilik ilkeleri
goz Oniinde bulundurularak katilimclarin gercek isimleri kullanilmamustir. Katilimci
matematik Ogretmenleri; M1, M2, M3, ... M10 olarak kodlandirilmistir. Katilimcilarin

tanimlayict demografik 6zellikleri Tablo 1’de verilmistir.

Tablo 1. Katilimci matematik 6gretmenlerinin demografik 6zellikleri

Katilimcilar  Cinsiyet =~ Mesleki Tecriibe  Egitim Durumu Yas Unvan

M1 Kadin 5 Lisans 27 Ogretmen
M2 Kadin 8 Yiiksek Lisans 30 Ogretmen
M3 Erkek 10 Lisans 32 Uzman 6gretmen
M4 Kadin 12 Yiiksek Lisans 34 Uzman 6gretmen
M5 Erkek 15 Yiiksek lisans 37 Uzman 0gretmen
Mé Kadin 17 Lisans 39 Uzman 6gretmen
M7 Kadin 20 Lisans 42 Bagogretmen
M8 Erkek 21 Lisans 45 Basogretmen
M9 Kadin 11 Lisans 33 Uzman 6gretmen
M10 Erkek 6 Lisans 28 Ogretmen

Tablo 1’de goriildiigi gibi, katilimcilarin mesleki tecriibeleri bes yil ile yirmi bir yil
arasinda degiskenlik gostermektedir. Egitim durumu lisans mezunu olan dort 6gretmen

varken yiiksek lisans diizeyinde {i¢ 6gretmen bulunmaktadir. Katilimcilarin; tigli 6gretmen,
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besi uzman Ogretmen ve ikisi basOgretmen unvanlarina sahiptir. Goriisme yapilan
matematik 6gretmenlerinin yas araliginin 27-45 arasinda oldugu goriilmektedir.

Veri Toplama Araglar

Calismada veri toplama araci olarak yar1 yapilandirilmis goriisme formu
kullanilmistir. Calisma amacina ulasilmaya yonelik on soru hazirlanmistir. Hazirlanan on
soruluk goriisme formu nitel ¢alismalar konusunda deneyimli iki uzman kisinin goriisiine
sunulmustur. Goriigleri aliman uzman kisilerden biri fen bilimleri alaninda doktora
derecesine sahip olup bir devlet {iniversitesinde ¢alismaktadir ve Fen Bilimleri Egitiminde
Nitel Veri Analizi dersini yiiriitmektedir. Diger uzman kisi ise matematik alaninda doktora
egitimi tez asamasinda olan ve nitel ¢alismalar konusunda deneyimli 13 yillik hizmet
siiresine sahip bir 6gretmendir. Uzmanlardan alman doniitler dogrultusunda galismanin
amacma hizmet etmeyen {i¢ soru goriisme formundan c¢ikarilmistir. Goriisme formunda
cikarilan sorulardan biri, “OMK nin 6grenciler iizerindeki yansimalar: konusundaki diisiinceleriniz
nelerdir? seklindedir. Kalan yedi sorudan dordii ortak yonleri dikkate alinarak birlestirilmis
ve iki soruya doniistiiriilmiistiir. Gortisme formunun son hali, bes agik uglu sorudan
olusmus olup bu sorular asagida yer almaktadir.

1. OMK geregi yapilan uzaktan hizmet ici egitim galismalarinin mesleki gelisiminize
ne tiir katkilar sagladigini agiklaymiz?

2. OMK ile 6gretmenlere verilecek uzman 6gretmenlik ve bagdgretmenlik unvanlari
i¢in sart kosulan kriterler hakkindaki diisiinceleriniz nelerdir?

3. OMK Kariyer basamaklari sinavindan basarisiz olan &gretmenlere 6grenci ve
velilerin bakis agilarinda nasil degisiklikler bekliyorsunuz?

4. OMK'nin 6gretmenlere saglamasini beklediginiz avantajlarm neler oldugunu
agiklaymiz?

5. OMK kapsaminda uzman o&gretmenlik veya bagdgretmenlik unvanlarmi
kazanmaniz ¢alisma motivasyonunuzu ve verimliliginizi nasil etkileyecektir?

Verilerin Analizi

Toplanan veriler, igerik analizi yontemi ile ¢oztimlenmistir. Bu yontemde temel amag,
elde edilen verilerin aragtirmay: yiriiten tarafindan sadelestirilerek ve yorumlanarak
okuyuculara anlayabilecegi bir sekilde sunulmasidir (Yildirim & Simsek, 2013). Goriismeye
katilan 6gretmenler M1, M2, M3,...... M10 seklinde kodlanmistir. Matematik 6gretmenlerinin
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kisisel bilgileri gizli tutulmustur. Arastirmacilar tarafindan diiz yaziya aktarilan ham veriler
{izerinde veri indirgemesi yapilmistir. Oncelikle {i¢ aragtirmaci tarafindan verilere ait tema,
kategori ve kodlar olusturulmus ve ii¢ arastirmacmin olusturduklar: tema, kategori ve
kodlar {izerindeki uyum orani belirlenmistir. Bu uyum oranin hesaplanmasinda, Miles ve
Huberman (1994) tarafindan oOnerilen giivenirlik hesaplama formiilii kullamilmistir. Bu
glvenirlik formiilii; Giivenirlik = Gortis Birligi/(Gortis Birligi + Gortis Ayriligr) x 100
seklindedir. Calismada kodlayicilar arasindaki uyum giivenirligi katsayis1 yaklasik %84
olarak hesaplanmistir. Bu deger, nitel ¢alismalar ic¢in giivenilir bir kodlama yapildiginin
gostergesidir (Miles & Huberman, 1994). Bu analiz sonucunda ortaya ¢ikan tema, kategori ve
kodlar tablolar halinde verilmistir.

Calismanmin Gegerligi ve Giivenirligi

Nitel bir ¢alismanin inandiricilik, transfer edilebilirlik, tutarlilik ve teyit edilebilirlik
ozelliklerine sahip olmasi gerekir (Lincoln & Guba, 1985). Bu baglamda elde edilen veriler,
farkli arastirmacilarin gortislerine sunularak c¢alismanin inandiriciigy  saglanmstir.
Calismanin katilimcilary, kolay ulasilabilir 6rnekleme yontemine gore belirlenmistir. Bu
ornekleme tiirti ile daha zengin verilere ulasilarak calismanin inanilirhg: artirilmaya
calistlmistir (Flick, 2014; Patton, 2005). Yapilan goriismeler, diiz yaziya aktarildiktan sonra
ogretmen odakli degil goriis odakli calisilmistir. Bagimsiz arastirmacilar tarafindan verilerin
analizi yapilarak objektiflik saglanmistir. Calismanin gegerligini ve giivenirligini artirmak
icin bagvurulan diger 6zellik tutarliliktir. Bu ¢alismada veriler goriisme yontemiyle ses kaydi
almarak toplanmig ve veri toplama siireci uzman gozetiminde gerceklestirilmistir. Ses kayd1
baslamadan once gerekli agiklamalar yapilarak olusabilecek herhangi bir aksakligin oniine
gecilmesi hedeflenmistir. Nitel desenli calismalarin gegerlik ve giivenirligi saglamada
kullanilan diger bir yontem ise teyit edilebilirliktir. Goriismelerde ses kayitlar1 alinmis ve bu
ses kayitlar1 yaziya aktarildiktan sonra katilimcilarla paylasilarak teyit etmeleri saglanmustir.
Boylece verilerin giivenirligi saglanmaya ¢alisilmistir (Merriam, 2013).

Bulgular

Calismaya katilan matematik Ogretmenlerinin goriisleri, okuyucularin anlayacag:
sekilde tema, kategori ve kod olacak sekilde diizenlenmistir. Bu kapsamda miilakat

formunun  “Ogretmenlik Meslek Kanunu geregi yapilan uzaktan hizmet ici egitim calismalarinin
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mesleki gelisiminize ne tiir katkilar sagladigin agiklayimiz?” bi¢imindeki birinci sorusuna verilen
cevaplara iliskin tema, kategori ve kodlar Tablo 2’de verilmistir.

Tablo 2. Mesleki gelisime sagladig: katkilara yonelik bulgular

Tema Kategori Kodlar Katilimcilar Frekans (f)
Olumlu Mesleki bilgilerin giincellenmesi M1, M3, M4, M5, M6, M7, M8, M9 8
Rehberlige katki M1, M3, M4, M5, M6, M7, M8, M9 8
Yeni yontemler sunmasi M1, M3, M4, M6, M7, M8, M10 7
E Farkindalik gelistirme M1, M3, M4, M6, M7, M8, M9 7
g Ogrencilere olumlu yaklasim M1, M3, M4, M7, M8, M10 6
3 ﬂgi cekici olmasi M1, M3, M4, M6, M8, M10 6
g Sinav basarisina katki M1, M2, M5, M8, M9 5
;"ED Ozel egitime katki M1, M3, M4, M8, M9 5
o Genel kiltiire katki M3, M4, M7, M10 4
E Olumsuz Mesleki gelisime katkisinin M2, M4, M9 3

-E‘ olmamasi

Sadece sunus yoluyla 6gretim M3, M10 2
Uzaktan egitimin yetersiz olmast M3 1
Gereksiz igerikten olugmasi M2 1

Tablo 2 incelendiginde, uzaktan hizmet igi egitim ¢alismalarinin mesleki gelisime
sundugu katkilar hakkinda matematik oOgretmenlerinin farkli goriisleri oldugu
goriilmektedir. Katilimc1 goriislerinden elde edilen olumlu kodlar ve frekans degerleri:
Mesleki bilgilerin giincellenmesi (f=8), rehberlige katki (f=8), yeni yontemler sunmasi (f=7),
farkindalik olusturma (f=7), 6grencilere olumlu yaklasim (f=6), ilgi ¢ekici olmasi (f=6), smav
basarisina katk (f=5), 6zel egitime katki (f=5) ve genel kiiltiire katk1 (f=4) seklinde; olumsuz
kodlar ve frekans degerleri ise mesleki gelisime katkisinin olmamas: (f=3), sadece sunus
yoluyla 6gretim (f=2), uzaktan egitimin yetersiz olmasi (f=1) ve gereksiz icerikten olugsmasi
(f=1) seklindedir. Katiimcilarin bu konudaki olumlu goriislerinden bazilar1 asagida
verilmistir:

Verilen egitimler sayesinde uzun yillar sonra 63retmenlerin mesleki bilgileri giincellenmigtir
(M1).
Sinava hazirlik siirecinde verilen egitimlerle mesleki bilgileri tekrar ederek eksikliklerimi giderdim
(M3).
Kapsayicr egitim, farklilastirilnug 6gretim dijital yeterlilikler Ozel egitim ve rehberlik alanlarinda

kendimi gelistirmem konusunda farkindalik olusturdu (M3).

Rehberlik alaminda verilen egitimleri cok faydali buldum (M5).
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Katilimcilarin bu konudaki olumsuz goriislerinden bazilar1 asagida verilmistir:
Uzaktan hizmet i¢i egitim calismalarimin  mesleki ~ gelisimime bir  katkist  oldugunu
diisiinmiiyorum. Ciinkii calismalarin icerigi genel ve alan bazinda ve uygulamaya yonelik degil.
Tamamen teorik bilgilerden olusmaktadir (M2).

Calismada kullanilan miilakat formunun “OMK ile §§retmenlere verilecek uzman
ogretmenlik ve basdgretmenlik unvanlari igin sart kosulan kriterler hakkindaki diisiinceleriniz
nelerdir?” bigimindeki ikinci sorusuna verilen cevaplara iliskin tema, kategori ve kodlar
Tablo 3’te verilmistir.

Tablo 3. Uzman 6gretmen ve bagogretmen kriterlerine yonelik bulgular

Tema Kategori Kodlar Katilimcilar Frekans (f)
Olumsuz  Tecriibenin dikkate alinmamasi M1, M4, M5, M6, M8 5
'5 Liyakat kriterinin olmamasi M1, M4, M6, M8, M9 5
E‘j Sinavin gereksiz olmasi M1, M6, M8, M9, M10 5
:\E‘ Alan disi lisansiistii egitim M2, M5, M7, M8 4
g Sinav gecerliliginin diisiik olmasi M1, M3, M4, M10 4
< On yil kriterinin olmasi M2, M5, M6 3
§ Mesleki itibarin zedelenmesi M5, M7 2
5 Ayrismalara yol agma M2 1
Olumlu On yil ¢alisma kriterinin gerekliligi M3, M8 2

Tablo 3 incelendiginde, katiimcilarin 6gretmenlere verilecek unvanlar icin sart
kosulan kriterler hakkindaki diisiince kodlarindan biri olumlu sekizi olumsuz ¢ikmustir.
Olumlu kod 10 yil calisma kriterinin gerekliligidir (f=2). Bu konuda katihmc1 goriisleri
sOyledir:

OMK ile 6gretmenlere verilecek uzman G3retmenlik ve basigretmenlik unvanlart icin sart kogulan
kriterlerden 10 yil ve 20 yil ¢calisma sartlar: kabul edilebilir (M3).
Olmas: gereken 10 yilimi doldurmug 6gretmenlere unvan vermektir (M8).

Olumsuz kodlar incelendiginde ise tecriibenin dikkate alinmasi (f=5), liyakat
kriterinin olmamas (f=5), sinavin gereksiz olmasi (f=5), alan dis1 lisansiistii egitim (f=4) ve
sinav gegerliliginin diisitk olmas1 (f=4) kodlar1 yiiksek frekansli olmalar1 bakimindan 6ne
¢ikmistir. Olumsuz kodlar ile ilgili katihmcilarin bazilar1 asagidaki gortiisleri belirtmislerdir:

Tecriibenin ¢ok dnemli oldugu gormezden gelinemez bir gercektir. Tecriibeli 63retmenin sinava
tabi tutulmasin pek de dogru bulmuyorum (M1).
Her bransa aymi smavin uygulandigr bir dlgme yontemi bana gore gecerliligi zayif bir Olgme

yontemidir (M3).
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Ogretmen, alanminda uzman olmali ve bu unvan verilmeli. Ancak bu uzmanhk unvanimin
verilmesi liyakate ve tecriibeye bagl olmali (M4).

Ogretmenlik meslegiyle alakast olmayan tezsiz yiiksek lisans yapmanin dahi simav muafiyeti
saglamast ¢ok yersiz bir karardir (M5).

Kanun ile saglanacak kazammlarin sinav sarti aranmaksizin tiim 6gretmenlere esit imkdnlarla

saglanmas: gerektigine inaniyorum (Me6).

Bu kanunla kabul edilen, 6gretmenlere unvan verilmesine dair sartlarin 6gretmenlik mesleginin

itibarim diisiirdiigiine inaniyorum (M5)

Bu sartlara dayanarak 63retmenlere farkli unvanlar verilmesinin aymi egitimi almis ve aym isi

yapan meslektaslarin arasinda ayrima sebep olacagimi diisiiniiyorum (M2).

Calismada kullanilan miilakat formunun “OMK kariyer basamaklar: stnavindan basarisiz

olan ogretmenlere 0Ogrenci ve wvelilerin bakis acilarinda nasil degisiklikler bekliyorsunuz?”

bigimindeki iiglincii sorusuna verilen cevaplara iliskin tema, kategori ve kodlar Tablo 4’te

verilmigtir.

Tablo 4. Sinavda basarisiz olan 6gretmenlere 6grenci ve velilerin bakis agilaria yonelik

bulgular
Tema Kategori  Kodlar Katilimcilar Frekans (f)
o Olumsuz  Mesleki sayginligin zarar M1, M2, M3, M5, M6, M7, M8, M9, 9
b gormesi M10
E g Giiven kayb1 M1, M2, M3, M5, M6, M7, M8, M9 8
:§o i, Tercih edilmeme sebebi M1, M2, M5, M6, M7, M8, M9
o E s.jayllma
I'—;j Ogretmenleri ayristirma M1, M2, M4, M5, M6, M7
>

Ogretmenleri yargilama M6, M9, M10

Ogretmenlik kariyer basamaklari sinavindan basarisiz olan dgretmenlere yonelik
ogrenci ve velilerin bakis agilarina dair ortaya ¢tkan Tablo 4 incelendiginde, biitiin kodlarin
olumsuz kategoride oldugu goriilmektedir. Ogretmenler, mesleki sayginligin zarar gérmesi
(£=9), gtiven kayb1 (f=8), tercih edilmeme sebebi sayilma (f=7), 6gretmenleri ayristirma (f=6),
dgretmenleri yargilama (f=3) gibi kodlar goriislerini dile getirmislerdir. Ogretmenlerin bu
konudaki goriislerinden bazilar1 asagida verilmistir:

Swinavda baganily sayilan O63retmenlerin, sinavda bagsarili sayimayan o6gretmenlerden mesleki

anlamda daha basarili olduklari igin bu unvam aldiklar: diisiiniilecektir. Veli ve d63rencilere
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ogretmenler arasinda secim yapma hakk: tammmast halinde uzmanlardan yana tercihte

bulunacaklarim diistiniiyorum (M1).

Sosyal medyada dalga konusu olan simav sorulari 63retmenlere zarar vermektedir. Sinavda

basarisiz olma durumu gerek dgrencilerde gerekse velilerde giiven kaybina neden olacaktir (M8).

Sinavda basarily olup olmama durumu, veli ve 63rencilerin 6§retmenleri ayrigtirma riskini ortaya

¢ikacaktir (M7).

Calismada kullanilan miilakat formunun “OMK'nin = §§retmenlere  saglamasini

beklediginiz avantajlarin neler oldugunu agiklayimiz?” bigimindeki dordiincii sorusuna verilen
cevaplara iligkin tema, kategori ve kodlar Tablo 5te verilmistir.

Tablo 5. OMK'nin 6gretmenlere saglamasi beklenen avantajlara yénelik bulgular

Tema Kategori Kodlar Katilimcilar Frekans (f)
Olumlu Gelir artigt M1, M2, M3, M4, M5, M7, M8, M9 8
Degerli hissettirme M1, M2, M3, M6, M7, M8, M10 7
,E_; Motivasyon artig1 M1, M2, M3, M6, M7, M8 6
"E Verimlilik M1, M2, M6, M7, M8 5
z Ozliik haklarinda iyilesme M6, M7, M8, M10 4
Mesleki sayginlik M1, M2, M7 3
Notr Avantajlarin sinirli kalmasi M3, M4, M5 3

Beklenen avantajlar temali dordiincii soruya iliskin katilimc goriislerinin
incelenmesiyle olusturulan besinci tabloda, altis1 olumlu biri nétr olmak {izere yedi kod
bulunmaktadir. Gelir artis1 (f=8), degerli hissettirme (f=7), motivasyonun artmas: (f=6) ve
verimlilik (f=5) olumlu kodlardan yiiksek frekansh olanlardir. Olumlu kodlara ait bazi
katilimc gortisleri asagida verilmistir:

Uzun yillardir gorev yapan, insan yetistiren 6gretmenlerin manevi olarak kendilerini degerli
hissedeceklerini diigiiniiyorum (M1).

Uzman olan 6gretmenlerin motivasyonunu ve verimliliini olumlu yonde etkileyecegine
inanyorum (M1, M2).

Ekonomik iyilestirmelerin 6gretmenlerde rahatlama saglayacagim diisiiniiyorum (M1, M2, M7,
M3).

Bir zliik hakk: ve ekonomik getiri kriteri olarak ek gdstergenin yiikselmesi bir avantajdir (M6).
Ogretmenlik meslek kanunu bu haliyle 6gretmenlerin bir kismina diisiik seviyede bir maddi
kazang saglayacaktir. Sayet kanunun icerigi zenginlestirilmez ise bu maddi kazancin da zamanla

bir anlami kalmayacaktir (M3).
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Bu kapsamda miilakat formunun “OMK kapsaminda uzman G63retmenlik veya
baségretmenlik unvanlarini  kazanmamz c¢alisma motivasyonunuzu ve verimliliginizi nasil
etkileyecektir?” bigimindeki besinci sorusuna verilen cevaplara iliskin tema, kategori ve
kodlar Tablo 6’da verilmistir.

Tablo 6. Unvanlar1 kazanmanin ¢alisma motivasyonuna etkisine ait bulgular

Tema Kategori Kodlar Katilimcilar Frekans (f)
Kk Olumlu Motivasyon artist M1, M2, M5, M7, M8, M9 6
g "7:3 Verimliligin artmasi M1, M3, M6, M7, M8 5
s g Psikolojik rahatlama M4, M6, M7, M8 4
E Z‘ Notr Etkisinin olmamasi M2, M3, M4, M6 4
= -% Olumsuz Motivasyon diisiikliigiic. M5 1
b Ayrimalik sebebi M5 1

Tablo 6’da goriildiigii gibi katilimcilarin besinci soruya iliskin goriislerinden elde
edilen kodlar ii¢ kategoriye ayrilmistir. Olumlu kodlar; motivasyon artis1 (f=6), verimliligin
artmasi (f=5) ve psikolojik rahatlama (f=4). Notr kod; etkisinin olmamas1 (f=4). Olumsuz
kodlar ise motivasyon diistikliigii (f=1) ve ayrimcilik sebebi (f=1) seklindedir. Olumlu

kodlara iligkin baz1 katilimci gortisleri asagida verilmistir:

Unvanlarin kazamlmasi motivasyon ve verimliligi iyi yonde etkileyecektir (M1).
Unvanlarin kazamilmas: 6gretmenleri psikolojik olarak daha iyi hissettirecektir (M7).

Unvanlarin motivasyon ve verimlilige olumlu ya da olumsuz herhangi bir etkisinin
olmadigina iliskin bazi 6gretmen goriisleri asagidaki gibidir:
Unvan almup almmamast  ¢alisma  ortanum, calisilan  hedef kitleyi wve yapilan isi
degistirmeyecektir. Bu durumda unvan almanmin olumlu bir etkisi olacagim diisiinmiiyorum (M3).
Ogretmenler her kosulda zaten Ozoverili bir sekilde calismaktadirlar. Unvanlarm 6gretmenler
agisindan ¢ok onemli oldugunu diisiinmiiyorum (M6).
Unvanlarin belli bir 6gretmen kesimine verilmesi diger 6gretmenlerde motivasyon diisiikliigiine ve
ayrimciliga neden olabilir (M5).
Tartisma, Sonuc ve Oneriler
Bu calismada, OMK hakkinda matematik 6gretmenlerinin goriisleri almmistir. Bu
kapsamda, OMK'nin &gretmenlere sagladigi katkilarm ve sinurliliklarinin  ortaya
cikarilmasinin alan yazina katki saglayacag diisiiniilmektedir. Literatiirde OMK hakkinda

farkli alanlarin (Demir ve dig., 2023), okullarda farkli gérevlerde bulunan egitimcilerin (Kose
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ve Oztiirk, 2023) incelendigi calismalarin oldugu goriilmektedir. Mevcut calismada 6zellikle
matematik 6gretmenlerinin OMK hakkindaki goriisleri {izerine odaklamilmigtir. Ayrica
Tirkiyenin en dogusunda yer alan illerden birindeki Ogretmenlerin meslek kanunu
degisikligine yonelik goriiglerinin sonuglari, sonraki meslek kanunlarmin hazirlanmasi
asamasinda kanun yapicilar icin énem arz etmektedir. Bu 6neme istinaden elde edilen
bulgular, alan yazin 1s181nda tartisilmistir.

Calismaya katilan Ogretmenlerin ¢ogu uzaktan hizmet i¢i egitim c¢alismalarinin,
ogretmenlerin mesleki bilgilerinin gilincellenmesine ve yeni 6gretim yontemlerinin farkina
varilmasina katki sagladigini diistinmektedir. Ayrica yapilan egitimlerin icerik bakimindan
ilgi cekici oldugunu, Ogretmenlerde farkindaligin gelistirilmesine katki sundugunu ve
ogrencilere olumlu yaklasimlar gelistirmeye de yardimci oldugunu ifade etmislerdir.
Katilmcilarin ¢ogunun ozellikle mesleki bilgilerin gilincellenmesine vurgu yapmasi lisans
egitimi lizerinden uzun zaman ge¢mesi nedeniyle 6gretmenlerin lisans egitiminde aldiklar:
bilgileri biiyiik oranda unuttuklar1 ve tekrar gozden gegirme geregi duymadiklarmin bir
gostergesi olabilir. Ayrica bu sonug, katilimci 6gretmenlerin biiyiik oranda geleneksel
yontemlere bagli kalarak egitim Ogretim faaliyetlerini yiiriittiiklerinden kaynaklanmis
olabilir. Katilimcilarin yaris1 yapilan hizmet ici egitim calismalarini 6gretmenlerin 6zel
egitime yonelik bilgilerini ve kariyer basamaklarinda yiikselme sinavina katki sundugunu
diisiinmektedir. Ogretmenlerle yapilan goriismelerde bazi katilimcilarin hizmet ici egitim
iceriklerinden soz ederken ilging bulduklar1 bazi konular1 Ozellikle vurguladiklar:
goriilmiistiir. Bu konular; “dijital yetkinlik”, “rehberlik”, “Ozel egitim” ve “kendini
gerceklestirme” olarak siralanabilir. Bu konularin genel kiiltiir bilgilerine katk:i sagladigini
ifade etmeleri dikkate alindiginda, katihmcilarin bu konulari ilgi ¢ekici buldugu soylenebilir.
Nitekim Bakirci ve dig. (2023), OMK hakkinda smif ogretmenlerinin goriislerini almigtir. Bu
calismada, OMK kapsaminda alman hizmet igi egitimlerin &gretmenlerin mesleki
gelisimlerine katki sagladigi, genel kiiltiir bilgilerinin arttigt ve giincel Ogretim
yaklasimlarindan haberdar olduklari sonucuna ulasilmistir. Yapilan baska bir ¢alismada,
meslek kanunu egitimlerinin uzaktan yapilmasinin 6gretmenlerin egitimlere katilimini
arttirmasi ve erisim kolaylig1 agisindan olumlu bulundugu (Is & Birel, 2022) tespit edilmistir.
Ancak benzer bir sonuca yonelik olarak yapilan yorumda bu olumlu durumun suistimale
acik oldugu goriisiine de yer verilmistir (Ozdemir ve dig., 2022). Benzer sekilde Ozdemir ve
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dig. (2022) tarafindan yapilan ¢calismada da bazi katilimcilarin anlatim yontemi ile uzaktan
yapilan egitim calismalarinin mesleki gelisime yeterince katki saglamadigin tespit etmistir.
Ayrica bagka bir ¢alismada, uzaktan hizmet igi egitime yonelik kapsaml elestiriler oldugu
goriilmektedir. Bu elestiriler; iceriklerde ezbere dayali, fazla ayrintili, karmagik, uzun,
gerceklikten uzak, uygulanabilirligi ¢ok zor olan bilgilerin yer almasi; bilgilerin giincel
olmamas1 ve 6gretmenlik meslegi/alani ile ilgisi olmayan igeriklerin oldukga fazla olmasi
seklinde siralanabilir (Avc & Kayiran, 2023).

Uzman o6gretmenlik ve basogretmenlik unvanlarinin alinmasi icin sart kosulan
kriterlere yonelik katilimci goriisleri incelendiginde, katilimclarin tamamina yakinimnn
olumsuz goriis bildirdikleri tespit edilmistir. Ogretmenlerin goriisleri incelendiginde, en
fazla elestirilen konulardan birinin tecriibenin dikkate alinmamasi oldugu goriilmektedir.
Bunun yani sira liyakat kriterinin olmamasi yoniinde de fazla sayida elestiri oldugu
sOylenebilir. Ayrica smav gecerliliginin diisiik olmasi ve sinavin gereksiz olmas: konusunda
katilimcilar goriis beyan etmistir. Calismaya katilan 6gretmenlerin bu sekilde goriis beyan
etmelerinde, sinavin basit olmasi, tecriibe ve liyakatin dikkate alinmamasinin etkili oldugu
diisiiniilmektedir. OMK kapsaminda yapilan smava yonelik bir¢ok calismada elestiriler
oldugu soylenebilir. Bu elestiriler, tecriibenin esas alinmasi gerektigi, gorev siirecindeki
performansin dikkate alinmasi gerektigi, usul geregi sinav yapilmamasi gerektigi, tecriibenin
sinavla Ol¢iilemeyecegi seklinde siralanmaktadir (Bakirc: ve dig., 2023; Geng & Balyer, 2023).
Ozellikle kariyer basamaklarinda yiikselme sinavinda muafiyeti saglayan lisanstistii egitim
yapmis olma kriterlerine katillmcilardan bazisi olumsuz bakmugtir. Bu kritere yonelik
yapilan en dikkat gekici elestiri egitim-0gretim ile ilgisi olmayan bir alanda yapilan tezsiz
ylksek lisans egitimi mezunlarinin muaf sayilmalarinin bir dayanagimin ve mantikli
aciklamasmmn olmamasidir. Altan ve Ozmusul (2022) tarafindan yapilan c¢alismada,
tezli/tezsiz yiiksek lisans farkinin gozetilmemesi, hangi alanda oldugu fark etmeksizin
yapilacak lisansiistii/doktora egitimlerinin yazili sinav yerine kabul edilmesi katilimcilarin
elestirileri arasinda yer almistir. Unvan alma kriterlerine yonelik elestirilerden biri de sart
kosulan hizmet siiresinin uzun olmasidir. Yapilan baz1 ¢alismalarda uzman 6gretmenlik igin
en az on y1l, bagogretmenlik i¢in toplamda en az yirmi yil olarak belirlenen siirenin ¢ok uzun
oldugu vurgulanmistir (Giil & Giingor, 2022; ig & Birel, 2022; Geng & Balyer, 2023; Ozdemir
ve dig., 2022). En az yirmi yil fiili gorev yapmis bir 6gretmenin sinava tabi tutulmasmin
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dogru bir yaklasim olmadig1 sdylenebilir. Kriter olarak kabul edilen hizmet siiresinin daha
kisa bir siire olarak belirlenmesi gerektigi seklinde elestiriler hakl goriilebilir. Aksan ve dig.
(2023) yapmis olduklar1 aragtirmada 6gretmen, uzman 6gretmen ve baségretmen kariyerleri
arasindaki siirenin ¢ok uzun oldugunu, bunun yerine kariyer basamaklarinda yiikselmenin
mesleki kidem yilina gore yapilmasi gerektigini belirtmistir. Ogretmenlerin bu
diisiincelerinde; mesleki tecriibenin dikkate alinmamasi, tezli ve tezsiz yiiksek lisans ayrimin
yapilmamasi ile uzman olan bir 6gretmenin yiiksek lisansli kabul edilmemesinin etkili
oldugu diisiiniilmektedir. Buna karsin ¢alismaya katilan matematik 6gretmenlerin bazilar:
uzman Ogretmenlik ve basogretmenlik unvanlar1 icin sart kosulan on ve yirmi yillik siire
kriterini olumlu oldugunu belirtmistir. Ogretmenlerin bu goriislerinde, mevcut siirenin
herkes igin esit ve deneyim kazanilmas: igin yeterli bir siire olmasmin etkili oldugu
sOylenebilir. Aksoy ve Tagkin (2023) tarafindan yapilan ¢alismada 6gretmenlerin on yillik
siireyi yeterli gordiikleri tespit edilmistir. Dolayisiyla OMK ile ilgili yapilan caligmanin
sonuglarinin, mevcut c¢alismada matematik Ogretmenlerinin goriisleri ile Ortiistiigl
sOylenebilir.

Smavda basarisiz olan 6gretmenlere yonelik 6grenci ve velilerin bakis acilar ile ilgili
ifade edilen goriisler incelendiginde katiimcilarin bu konuda kaygili olduklar: goriilmiistiir.
Katilimcilar, mesleki saygmliginin zarar gormesi, 0gretmene olan giivenin kaybedilmesi,
sinavda basarisiz olan 6gretmenlerin 0grenci ve veliler tarafindan tercih edilmemesi gibi
olumsuz ifadeler belirtmistir. Ayrica 6gretmenlerin sinav basarisina gore ayristirilmasi ve
bagarisiz olan 6gretmenlere yonelik 6grenci ve veliler tarafindan mesleki acidan yetersiz
goriilmesi (Aydin, 2007) gibi olumsuzluklarin da yasanabilecegi unutulmamalidir.
Katilimcilara gore 0grenci ve velilerin, sinavda basarisiz olan 6gretmenlerin mesleki alanda
da basarisiz olduklarmi diistinmeleri s6z konusu olabilir. Sinav sorularmin ¢ok kolay oldugu
sadece Ogretmenler tarafindan degil sosyal medyada da agikca belirtilmistir. Bu sartlar
altinda katihmcilarin ifade ettikleri kaygi verici durumlarin gerceklesmesi kaginilmazdir.
Bakira1 ve dig. (2023), unvanlarin Ogretmenler arasinda rekabete yol acacagimni, veli ile
ogretmeni karsi karsiya getirecegini ve bunun da giivenlik zafiyeti olusturacagin
belirtmistir. Bu konuda yapilan bagka bir ¢calismada, Celikten (2008), velilerin 6gretmenleri
kidemlerine gore tercih etmeleri, 6gretmenlerin veliler karsisinda egitimci kimliklerinin
zarar gormelerine neden oldugu sonucuna varmistir.
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Katilimcilar tarafindan OMK'nin saglayacag1 avantajlar; gelir artisi, mesleki sayginlik,
yliksek motivasyon, yiiksek verimlilik ve oOzliik haklarmin iyilesmesi seklinde dile
getirilmisti. OMK'nin 6gretmenlere sagladigi avantajlara yonelik katilimer gériiglerine
bakildiginda, katilimcilar c¢ogunlukla ekonomik durumlarinin iyilestirilmesi konusunda
goriis bildirmistir. Benzer bir bulgu, Giil ve Giingor (2022) tarafindan yapilan c¢alismada
ortaya konulmustur. Aragtirmacilar OMK'nin 6gretmenlere saglayacagi en biiyiik avantajin
ekonomik getirisi oldugunu ifade etmistir. Yine benzer bir bulgu Is ve Birel, (2022)
tarafindan yapilan ¢alismada goriilmektedir. Calisgmada OMK'nin avantajlarindan
bahsederken ekonomi faktoriine 6zellikle dikkat cekilmistir. OMK ile belirlenen uzman
ogretmenlik ve basogretmenlik unvanlariyla birlikte 6gretmenlerin maaslarinda iyilestirme
beklentisi olusmustur (Altunkaynak, 2023).

Katilimcilar, OMK kapsaminda uzman 8gretmenlik veya bagdgretmenlik unvanlarmi
kazanmanin c¢alisma motivasyonu ve verimlilige etkisine yonelik olumlu, olumsuz ve notr
olmak tiizere farkli kategorilerde goriis belirtmistir. Katilimcilarin yarisi, unvan kazanmanin,
¢alisma motivasyonu ve verimlilie herhangi bir etkisinin olmayacagi yoniinde gortis
belirtmigtir. Bunun sebebinin 6gretmenlerin calisma sartlarinin degismeyecegine yonelik
inanclarindan kaynaklandig1 diistiniilebilir. Ayrica, O6gretmenlik meslegini sorumluluk
bilinciyle yerine getiren 6gretmenler agisindan unvanlarin olmamasmin duygusal anlamda
pek bir etki olusturmayacag: distiniilebilir. Altunkaynak (2023) tarafindan yapilan
calismada da benzer sekilde O6gretmenler sinavlarin motivasyon ve verimlilige yonelik
herhangi etkisinin olmayacagimni belirtmistir. Ciinkii 6gretmenler uzman veya basogretmen
gibi unvanlarin ¢alisma sartlarin1 degistirmeyecegine inanmaktadir. Unvanlari kazanmanin
olumlu etki olusturacagini ifade eden katihmcilar; motivasyonda artis, verimlilikte artis ve
psikolojik anlamda rahatlamaya katki saglayacagmni diisiinmektedir. Ozellikle unvanlarmn
kazanilmasindan sonra Ogretmenlerin o6zlitk haklarinda ve ekonomik durumlarinda
yapilacak iyilestirmelerin motivasyon ve verimlilige etkisinin olacag1 diistiniilebilir.
Psikolojik rahatlama saglayacagi yoniinde goriis belirtilen katilimcilara bakildiginda smav
oncesi kazamp kazanmama yoniinde psikolojik olarak baski altinda hissettikleri yapilan
goriismelerde ortaya cikmistir. Akademisyenler iizerinde yapilan bir arastirmada, igsel
motivasyonun artmasi mesleki motivasyonu dogrudan etkileyen énemli unsur olarak ortaya
¢ikmistir. Dolayist ile akademisyenlerin basarili olmalarni saglamak amaciyla
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motivasyonlarini arttiracak diizenlemelerin yapilmasi gerektigi sonucuna varilmistir (Zeynel
& Carikgi, 2015). Bu arastirma sonuglar1 géz oniine alindiginda 6gretmenlerin mesleki
motivasyonunu arttiracak diizenlemelerin yapilmasmin faydali olacag1 sOylenebilir.
Ogretmenlere verilecek unvanlarin ve bunlara bagli olarak yapilacak yasal diizenlemelerin
ogretmenlerin calisma motivasyonlarmi arttirmasi beklenebilir. Katilimcr 6gretmenler,
unvan kazanilmasmin Ogretmenler arasinda ayrimciliga yol agabilecegini ifade etmistir.
Diger taraftan unvan kazanilmamasinin 6gretmenlerin motivasyonlarmin diismesine neden
olacagini belirtmistir. Unvan kazanilmasimin ¢alisma motivasyonuna etkisine ait gortislerin
¢ok cgesitli oldugu goriilmiistiir. Unvanlar1 kazanmanin ¢alisma motivasyonuna etkisine ait
bulgular incelendiginde olumlu goriis belirten katilimcilarin sayica fazla olmasi, yapilan bu
sinavlarin dgretmenlerde olumlu yonde etkisi oldugu sonucunu gosterebilir. Ancak notr ve
olumsuz goriise sahip Ogretmenler incelendiginde, meslegin maddi kazangtan ziyade
manevi yoniine vurgu yapildig goriilmektedir. Bu durum, 6gretmenlerin meslege bakisinin
biiylik oranda vicdani sorumluluktan etkilendigini diisiindiirmektedir. Calismaya katilan
matematik 0gretmenlerinin goriisleri dogrultusunda asagidaki onerilere yer verilebilir:

» Ogretmenlere verilecek uzman dgretmenlik ve bagdgretmenlik unvanlar igin sart
kosulan kriterlerin belirlenmesinde 6gretmenlerin siirece katilmalar1 saglanmali ve goriigleri
dikkate alinmalidur.

e Ogretmenlere verilecek uzman 6gretmenlik ve basdgretmenlik unvanlari icin sart
kosulan kriter igerisinde Ogretmenlerin mesleki tecriibesi ve liyakat kriterlerinin de
bulunmasi gerekmektedir.

e Sart kosulan hizmet siirelerinin etraflica degerlendirilerek kisaltilmasi
onerilmektedir.

 Ogretmenlik kariyer basamaklarinda yiikselme smavi, 8gretmenlik alanlari dikkate
almarak mesleki alan cercevesinde yapilmalidir.

e Ogretmenlik kariyer basamaklarinda yiikselme kriterlerinden yiiksek lisans ve
doktora kriterlerinin tekrar gdzden gegirilerek diizenlenmesi gerekmektedir.

*Bu ¢alismadan elde edilen deneyimlerden yararlanarak yeni yapilacak ¢alismalarda
orneklem grubunun artirllmasi Onerilmektedir. Tiirkiye'nin biitiin bolgelerindeki

Ogretmenleri kapsayan bu tarz kanun degisiklikleri hakkinda iilke genelinde bir fikir
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birligine ulagsmak icin farkli bolgelerden orneklemlerin alindig: calismalar planlanabilir. Bu
tiir arastirmalarin sonuglar: politika yapicilar i¢in daha giivenilir sonuglar verebilir.
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With this research, it is aimed to reveal, for the first time in Turkey, the
phenomenon of bullying among the App Generation studying in
schools. The model of the research was phenomenology and the
criterion sampling method, one of the purposeful sampling strategies,
was used. The primary data collection technique in this research was
interview, and document review was also used in addition to the
interview. The constant comparison method was utilized analyze the
data. The research findings revealed that the participating students
were exposed to very intense and long-term psychological/verbal
bullying. In addition, in this study, it was also found that bystander
students remained silent against bullying behavior and played a role in
continuing the bullying. Also, it has been determined that school
administrators, teachers, and families were insufficient to intervene in
bullying. Finally, it was revealed that the participating students were
heavily and negatively affected by bullying behavior in academic,
spiritual, social and emotional aspects.
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Kusagi'ndaki zorbalik olgusunu ortaya ¢ikarmak amaglanmustir.
Aragtirmanin modeli, olgubilimdir ve amaclh 6rnekleme stratejilerinden
oOlgiit 6rnekleme yontemi kullanilmistir. Bu arastirmada oncelikli veri
toplama teknigi goriismedir ve goriismenin yami sira dokiiman
incelemesi de kullanilmistir. Verilerin analizinde siirekli karsilastirma
bulgulariyla,
ogrencilerin ¢ok yogun ve uzun siireli bigimde psikolojik/sozel
zorbaliga maruz kaldiklar1 ortaya konulmustur. Ayrica bu calismada
seyirci 0grencilerin zorbalik davranislarma karsi sessiz kaldiklar1 ve
zorbaligin devam ettirilmesine destek verme bigiminde bir rol
izledikleri de saptanmigtir. Bunun yani sira, okul yoneticilerinin,
Ogretmenlerin ve de ailelerin zorbaliga miidahale etmede yetersiz
kaldiklar1 da belirlenmistir. Son olarak, katilimct &grencilerin zorbalik
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Introduction

Although it came to attention in the early 1980s, bullying is actually a very old
phenomenon. Because bullying, even if it is not named in its current form, has been
experienced in every generation and continues to be experienced from generation to
generation. Therefore, today's generation, the App Generation as described by Gardner and
Davis (2013), is also exposed to various forms of bullying due to changing economic,
technological, sociological and familial reasons.

The App Generation is a generation that has lasted from 1995 to the present and is
currently being studied in schools (K. Davis, personal communication, November 11, 2020);
the reason why this generation is described as the App Generation by Gardner and Davis
(2013) is that the individuals of this generation use applications very intensively. Therefore,
the emergence of digital technologies and applications has created a completely different and
unique generation, shaped by technology and in terms of consciousness (Gardner & Davis,
2013). However, Gardner and Davis (2013) also state that digital technologies are
increasingly reshaping App Generation youth as problematic, rude, aggressive and negative,
especially in terms of their close relationships with others. As one of the consequences of
these negativities, one in three adolescents in the App Generation also states that they are
exposed to bullying where they live (Gardner & Davis, 2013). While attention is drawn to the
importance of the App Generation in various scientific studies abroad (Gardner & Davis,
2013), unfortunately, the App Generation in Turkey has not been the subject of any scientific
research, neither in the field of education nor in other fields, other than the study conducted
by the author of these lines (Ortacalar, 2022); therefore, no research has been found on the
phenomenon of bullying in the App Generation in Turkey. Thus, the aim of this study is to
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reveal the phenomenon of bullying among the App Generation students currently studying
in schools in Turkey, and for this purpose, this study sought an answer to the question 'What
are the experiences of App Generation students in a secondary school regarding the

phenomenon of bullying?'

Method

The model of this research was phenomenology (Creswell, 2007; Patton, 2002;
Yildirirm & Simsek, 2011). The phenomenon that was the subject of this research was
bullying, and in this research attempted to reveal the experiences, thoughts and feelings of
students who were exposed to bullying in depth and detail.

In this research, criterion sampling, one of the purposeful sampling methods, was
used. Since bullying behaviors in children reach their peak in secondary school (Goodstein,
2013; Storey et al., 2013), the first of the sample criteria of this study consisted of secondary
school students. Olweus (1993) states that less research has been done on bullying among
girl students; in parallel, the second sample criteria of the study consisted of girl students.
The last sample criterion of the research was the successful students who were among the
top 5 in both the exams held at the secondary school where they continue their education
and in the testing exams and who were directly exposed to bullying. In this context, the
sample of this research was the two successful girl students who were among the top 5 in
both the exams held at the secondary school where they continue their education and in the
testing exams and who were directly exposed to bullying.

In this research, interview was utilized as the main data collection technique; in
addition, document review, one of the data collection techniques, was used along with the
interview. In the analysis of the data, the constant comparison method (Glaser & Straus,
1967, 2006) was implemented (Merriam, 2009). In this research, triangulation, expert review,
mechanical data recording, participant language and realistic reporting format (Creswell,
2007; Merriam, 2009; Patton, 2002; Yildirim & Simsek, 2011) strategies were employed to

ensure the validity and reliability of the findings.

Findings
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The data obtained after the interviews with the students were collected under 7
categories by the researcher. These categories were determined by the researcher as follows:
(I) Awareness, (2) Why me?, (3) Behaviors/actions to which she is exposed, (4)
Emotions/feelings, (5) Bystanders, (6) See me, and (7) What remains of me.

The 7 categories and codes belonging to the categories, which allow the participating
students to make sense of their experiences with the phenomenon of bullying, were

described in detail in Table 1.

Table 1. Bullying experiences of App Generation students who were bullied in a secondary

school.
Categories Codes
Awareness Decline in academic success

Girl-led and girls-majority
It takes between 2-4 years
It is repeated every day, every lesson and every break.

Why me? Alone
Staying outside the group that dominates and bullies the
classroom
Successful
Competition from families
Intervening and reacting to negative and undesirable
situations
The silence of others

Behaviors/actions she is exposed to Exclusion
Humiliation
Insult
Ridicule
Name calling
To prevent making friends

Emotions/feelings Feel sadness
Trying to treat it as an ordinary event
Ignoring/hearing what is being done
Feeling hurt
Get angry at yourself
Despair
Constant self-questioning and blaming

Bystanders Supporting or participating in bullying
Regardlessness
Isolation
Choosing to remain silent
Stay silent
Living in fear of what if it happens to me too

See me School administration
Classroom teacher
School counselor
Other teachers
Families

What remains of me Changing one's own behavior to suit the bullies' wishes
Confronting bullies

WY
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It's ok even if she's not a friend

Bullying will never end in my life

Despair

Self-reproach

Believe in yourself, confidence and struggle
Lack of solution and escape

Discussion and Conclusion

As a result, bullying behaviors seen in today's App Generation, that is, especially App
Generation children/students in schools, have reached serious levels and the consequences of
bullying behaviors have become much more damaging and perilous than imagined.
Unfortunately, today, bullying in the App Generation is untolerable and has almost reached
the point of becoming a social evil (Rigby, 2007). Similar to the KiVa (Salmivalli, Karnad, &
Poskiparta, 2011), or Olweus (Olweus, 1994b) anti-bullying programs abroad, the most
urgent and priority solution to be made in Turkey is to develop and implement anti-bullying
programs specific to Turkey's own culture. Undoubtedly, it should not be overlooked that
the data source of such anti-bullying programs is the results revealed by scientific studies
(Salmivalli, Kdrna, & Poskiparta, 2011). Therefore, it is hoped that this study, which deals
with the phenomenon of bullying for the first time in Turkey in the App Generation, will
make significant contributions to the national and international literature. It is thought that
repeating this study in different types of schools and on different samples will contribute to

the literature and will be beneficial in terms of generalizability of the results.

Giris
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21.ytizyilda okullar, ¢ok ciddi ve karmasik sorunlarla ugrasmaktadir. Bu sorunlarin
belki de en baginda akran zorbalig1 gelmektedir. Zorbalik bugiin 6grencilerin neredeyse her
giin karsilastiklar1 bir durumdur ve 6grenciler ve okullar tizerindeki etkileri ve sonuglar: ele
alindiginda da pek c¢ok iilke i¢in hayati ve 6nemli bir toplumsal sorun olarak goriilmektedir
(Garmy vd., 2018; Salmivalli, 2010).

Diinyada zorbalik ile ilgili arastirmalarin sistematik bicimde incelenmeye baglanmasi,
Norve¢'te yasanilan ¢ok {iziicii bir olay sonrasina dayanmaktadir. 1980’lerin basinda
Norvec'te yaslar 10 ile 14 arasinda degisen {i¢ erkek 6grencinin zorbaligin magduru olarak
intihar etmesi sonucu Bergen Universitesinden Dan Olweus konuyu bilimsel agidan
incelemeye baslamis ve konuyla ilgili Oncii ¢alismalar1 baglatmistir (Bauman & Hurley, 2005;
Farrington, 1993). Daha sonraki yillarda Ingiltere, Kanada, Hollanda, Italya, Ispanya,
Japonya, Finlandiya, Avustralya ve son olarak ABD gibi {ilkelerde de zorbalikla ilgili
calismalar Oonce yavas, sonra giderek artan bir hizla yapilmaya baslanmistir (Bauman &
Hurley, 2005; Farrington, 1993).

Zorbalik, kisileraras: iligskilerde sistematik olarak giiciin kotiiye kullanilmasidir
(Rigby, 2007). Olweus’a (1994a, 1994b) gore ise, zorbalik, bir 6grencinin, bir ya da daha fazla
ogrencinin olumsuz eylemlerine belirli bir zaman iginde ve tekrar tekrar maruz kalmasidir.
Diger bir ifadeyle zorbalik, saldirgan davranisin bir alt tiirtidiir ve bir bireyin veya bir
grubun, goreceli olarak giigsiiz bir kisiye tekrar tekrar saldirmasi, asagilamasi ve
dislamasidir (Salmivalli, 2010). Tanimlardan da goriilecegi tizere zorbalik, bilim insanlar1
tarafindan farkl bi¢imlerde tanimlanmaktadir. Tanimlarin merkezinde yer alan dikkat ¢ekici
husus ise, zorbalik davramslarinin ¢ok ve cgesitli olmasidir; alan yazinda zorbalik
davranislar fiziksel, psikolojik (sozel), iliskisel ve siber zorbalik olmak iizere gogunlukla
dort kategoride incelenmektedir (Rigby, 2007). Fakat zorbalik temelde iki eksen altinda
toplanmaktadir; bunlardan biri fiziksel zorbalik, digeri ise psikolojik (sozel) zorbaliktir ve
her iki zorbalik bi¢imi de dogrudan ve dolayl yollarla yapilmaktadir. Birisine fiziksel
saldirida bulunma, vurma, doévme, tekmeleme gibi davranislar dogrudan fiziksel zorbalik
iken, isim takma, sozlii tacizde bulunma veya tehdit etme dogrudan psikolojik zorbaliktir.
Ayrica, dolayli psikolojik zorbalik, soylentiler/hikayeler yayma, gruptan dislama ve

magdurun yoklugunda onu kii¢limseme iken, dolayl fiziksel zorbalik ise, magdur olan
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kisiye baska birinin kiskirtilarak saldirmasinmi saglama, magdurun esyalarini tahrip etme
veya saklama gibi davraniglar1 icermektedir (Rigby, 2007).

Bilim insanlar1 tarafindan yapilan zorbalik g¢alismalarindan ve tanimlamalarindan
ortaya c¢ikan dikkat gekici bir diger husus ise, zorbalik siirecinde birden fazla oyuncunun
(unsurun) bulunmasidir; bu oyuncular, zorba/lar, magdur/lar (kurban/lar) ve seyirci/ler
(izleyici/ler) dir (Salmivalli, 2010; Storey vd., 2013).

Zorbalik siirecindeki zorba/lar, giiglerini bagkalarina zarar vermek igin bilingli bir
bi¢cimde ve tekrar tekrar kullanmaktadirlar. Zorbalar, genellikle cabuk sinirlenen, kendilerine
agir1 giiven duyan, empatiden yoksun, kural tanimayan ve bagkalarma ac1 gektirmekten zevk
alan kisilerdir. Bununla birlikte zorbalar, ¢ogunlukla insanlara hitkmetmeye ve insanlari
kontrol etmeye istek duymaktadirlar (Storey vd., 2013).

Zorbalik siirecindeki magdur/lar, 6zgiiveni diisiik, endiseli, ¢aresiz, depresif, sosyal
becerileri zayif, ¢ok az arkadas: olan ya da hi¢ arkadasi olmayan, popiilerligi az, sorunlar
karsisinda kendini suglayan kisilerdir (Farrington, 1993; Olweus, 1994a).

Zorbalik siirecindeki seyirci/ler ise, zorbalik olayini izleyen ve/veya yasanan bu olay1
sonradan duyan Kkisilerdir. Zorbalik siirecinde seyircilerin verdigi tepkiler, zorbalik
davranislarinin devam etmesi ve sona ermesi agisindan oldukga 6énemlidir (Storey vd., 2013).
Dolayisiyla zorbalik siirecinde seyircilerin gosterdigi tepkiler onlarin bu siiregteki roliinii de
belirlemektedir. Zorbalik siirecinde seyircilerin rolleri iki olumsuz, bir notr/etkisiz ve bir
olumlu olmak tizere dort gesittir. Bu roller; zorbalik basladiginda zorbayi cesaretlendirme ve
zorbaliga katilma seklinde zorbanin elebasis1 olarak hareket etme gorevini ytirtiten yardimeci
seyirci; zorbalik anini izleyerek seyirci kitlesi olusturma, izlerken giilme ve zorbalig: tesvik
etme gibi zorbaya olumlu doniitler verme biciminde davranislar1 yapan pekistiren seyirci;
zorbalik siirecine uzak durma ve kimsenin tarafini tutmama ya da ilgisiz goriinme gorevini
yluriiten yabanc: seyirci ve de magdurun yaninda yer alip magduru rahatlatma ve destekleme
seklinde agikca zorbaliga kars1 hareket etme gorevini stirdiiren savunucu/koruyucu seyircidir
(Salmivalli, 2010; Salmivalli, Kérnd, & Poskiparta, 2011).

Zorbalik yeni bir olgu degildir; 6zellikle diinden bugiine okullarda 6grenciler
arasinda hep var olan bir durumdur. Ancak bugiin zorbalik, 6grenciler arasindaki goriilme
siklig1 ve yayginlig: ile ¢ok tehlikeli bir hal almaya baslamistir (Bauman & Hurley, 2005).
Ornegin, Olweus (1993), Norveg okullarindaki 7 6grenciden 1'inin zorba/kurban sorunlarma

]
Journal of Computer and Education Research @ Year 2024 Volume 12 Issue 23 265-291 271


http://orcid.org/0000-0002-6616-0723

Ortacalar

dahil oldugunu ifade etmektedir. Yine Olweus’in (2003) 1983 yilinda yaptig1 ¢alismasinin
sorularmi kullanarak, 2001 yilinda gergeklestirdigi arastirmasinin sonuglar1 ise, ¢ok daha
endige vericidir; 2001 yilindaki arastirmaya gore, magdur 6grencilerin yiizdesinin 1983 yilina
kiyasla yaklasik %50 arttigi ve haftada en az bir kez meydana gelen ciddi zorbalik
sorunlarina (zorba-kurban) karisan 6grencilerin oraninin ise yaklasik %65 artis gosterdigi
tespit edilmistir. Bunun yami sira, yiriitiillen bazi arastirmalarda ¢ocuklarin yaklasik
yarisinin  zorba, yarisindan fazlasinin ise kurban oldugu; erkek ¢ocuklarmin kiz
¢ocuklarindan daha fazla zorbaliga maruz kaldig1 ancak kiz ve erkek cocuklarin yaklasik
olarak esit oranda magdur edildigi de ortaya ¢ikarilmistir (Farrington, 1993). Finlandiya’da
her yi1l 75.000 katilimci ile tekrarlanan ¢alismalarda son 10 yilda ortaokul diizeyinde magdur
edilen Ogrencilerin sikhiginda ve zorba Ogrencilerin yayginliginda herhangi bir azalma
yasanmadigr goriilmiistiir; bu calismalarda, magdurlarin (haftada bir veya daha sik
zorbaliga maruz kaldiklarin bildiren 6grencilerin) ve zorbalarin (haftada bir veya daha sik
bagkalarina zorbalik yaptiklarini bildiren 6grencilerin) yaygmhgmnin stirekli olarak %7
civarinda oldugu ve de magdurlarin goriilme sikliginin da son birkag yilda azalmak yerine
arttig1 tespit edilmistir (Salmivalli, Karné, & Poskiparta, 2011). Diinya Saglik Orgiitii'niin
(DSO) okul cagmdaki ¢ocuklarin saghk davraniglar1 arastirmasinda ise, ilgili 35 tlkede
magdurlarin ve zorbalarin ortalama yayginhigimmin %11 oldugu da ortaya konulmustur
(Salmivalli, 2010).

Yurt disinda 1970-80’lerde arastirilmaya ve incelenmeye baslanan zorbalik olgusunun
Tiirkiye’de bilimsel olarak ele almmmasi ise, 2000’lerin baslarinda gergeklesmistir (Kutlu,
2005); yani Tirkiye’deki zorbalik olgusu arastirmalari, 20 yili askin bir gecikmeyle
baslamustir. Kiling (2023), Tiirkiye’de akran zorbalig ile ilgili 2010 ile 2020 yillar1 arasinda
yapilan arastirmalar: incelediginde, Tiirkiye’de akran zorbaligi calismalarmna 2010 yilindan
sonra agirlik verildigini ve akran zorbaligina yonelik ¢6ziim ¢alismalariin yetersiz kaldigmi
ortaya koymustur. Carkit ve Bacanli (2020) ise, akran zorbaliginin ilk ve ortaokullarda ¢ok
yaygin bir sorun oldugunu, ¢ogunlukla fiziksel ve sozel zorbaligin yasandigini ve ailesel
faktorlerin akran zorbaliginin en 6nemli nedeni oldugunu ifade etmislerdir. Ortadgretim
ogrencileri arasindaki akran zorbaliginin arastirildig: bir baska ¢alismada da, ortadgretim
ogrencilerinin ytiiksek oranda s6zel zorbaliga maruz kaldig1 ve cinsiyet agisindan zorbaliga
maruz kalma durumlar1 arasinda onemli bir fark olmadig1 ortaya konulmustur (Polat &
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Sohbet, 2019). Tiirkiye Istatistik Kurumu (TUIK) (2023) tarafindan yapilan bir arastirmada
ise, ‘anneleri/temel bakim verenleri’ tarafindan, ayda en az birka¢ kez diger g¢ocuklar
tarafindan zorbaliga maruz kaldig: belirtilen 6-17 yas grubundaki ¢ocuklarin oraninin %13,8
olduguna dikkat cekilmistir. Bir diger ifadeyle Olweus’in (1993) arastirmasinda ¢ikan sonuca
benzer bicimde, Tiirkiye’de de 6-17 yas grubundaki her 7 ¢ocuktan 1'i zorbaliga maruz
kalmaktadir. Sirin (2023) ise, Tiirkiye’de bu oranin ¢ok daha yiiksek oldugunu, yaklasik her 2
gencten birinin akran zorbaligina maruz kaldigim1 ve akran zorbaligi konusunda
Tiirkiye'nin, Ekonomik Isbirligi ve Kalkinma Orgiitii (OECD) {ilkeleri arasinda da ilk {icte
oldugunu belirtmistir. Uluslararasi Ogrenci Degerlendirme Programi (PISA) 2022 verilerine
gore de, zorbalik iceren davraniglardan herhangi birine maruz kalan 6grenci ortalamasi
OECD tilkelerinde ytizde 20 iken, Tiirkiye’de ise bu oran, yiizde 27 olmustur (Kasap, 2023).
Bir bagka soyleyisle, Tiirkiye’de her dort 6grenciden biri zorbaliga ugramaktadir. Tiim bu
verilerden de anlagilacag: tizere, Tiirkiye’de zorbalik neredeyse salgin haline doniigmiisttir.
Tiirkiye’deki zorbalik, vahim ve {iziicli bicimde siklikla televizyon ve gazete haberlerine de
konu olmaktadir. Ornegin, ulusal basinda gikan bir habere gore, 7. sinifta okuyan bir kiz
ogrenci, ayn1 okulda okuyan arkadaslar: tarafindan hastanelik edilene kadar doviilerek, cok
agir ve ciddi bicimde dogrudan fiziksel zorbaliga ugramistir (NTV Haber, 2023). Basina
yanstyan bagka endise verici ve vahim bir haber ise, Izmir'de yasayan bir kiz cocugunun,
akrani olan ve yaslar1 9 ile 13 yas arasinda degisen 6 kiz ¢cocugu tarafindan 15 giin boyunca
fiziksel ve psikolojik zorbaligin ¢ok ¢esitli ve siddetli bi¢cimlerine maruz kalmasi seklindedir
(Odatv, 2023).

1980’lerin baslarinda dikkat cekilmesine karsin, zorbalik, aslinda oldukca eski bir
olgudur. Zira zorbalik, bugiinkii sekliyle adi konulmasa bile her kusakta yasanmistir ve
kusaktan kusaga da yasanmaya devam etmektedir. Dolayisiyla bugiiniin kusagi, yani
Gardner ve Davis’in (2013) nitelendirmesiyle ‘App Kusag1’ da degisen ekonomik, teknolojik,
sosyolojik ve ailevi nedenlere bagli olarak zorbaligin ¢ok cgesitli bigimlerine maruz
kalmaktadir.

App Kusagi, 1995 yilindan giiniimiize kadar siiren bir kusaktir ve halihazirda
okullarda 6grenim gormektedir (K. Davis, kisisel iletisim, 11 Kasim 2020); bu kusagin
Gardner ve Davis (2013) tarafindan App Kusag1 olarak nitelendirilmesinin sebebi ise, bu
kusagr olusturan bireylerin ¢ok yogun bigimde aplikasyonlar kullanmasidir. Aplikasyon
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(application) ya da kisaca ‘app’, ¢ogunlukla bir mobil cihaz tiizerinde tasarlanmis ve
kullaniciya smirlandirilmis secenekleriyle bir ya da birden fazla islem yapma olanag: taniyan
programdir; aplikasyonlarin en Onemli oOzelligi hizli ve her zaman elimizin altinda
olmalaridir ve webde arama yapmaya gerek kalmadan dogrudan bilgiye ulagsma olanagi
sunmalaridir (Gardner & Davis, 2013). Dolayisiyla, dijital teknolojilerin ve aplikasyonlarin
ortaya ¢ikisi, teknoloji tarafindan sekillendirilmis ve biling bakimimndan da tamamen farkh ve
Ozgiin bir kusak yaratmistir (Gardner & Davis, 2013). Bununla birlikte, Gardner ve Davis
(2013), dijital teknolojilerin, App Kusag1 genglerini, 6zellikle bagkalariyla olan yakin iligkileri
yoniinden sorunlu, kaba saba, saldirgan ve olumsuz ozellikleri gittikce artan bicimde yeni
bastan sekillendirdigini de ifade etmektedir. Bu olumsuzluklarin sonuglarindan biri olarak,
App Kusagi'ndaki her ii¢ ergenden biri, yasadiklar1 yerde zorbaliga maruz kaldiklarim
belirtmektedir (Gardner & Davis, 2013). Yurt disinda ¢esitli bilimsel ¢alismalarla (Gardner &
Davis, 2013) App Kusagi'nin 6nemine dikkat ¢ekilirken, ne yazik ki Tiirkiye’de App Kusagy,
bu satirlarin yazarinin yaptigi ¢alismadan (Ortacalar, 2022) baska, ne egitim alaninda ne de
diger alanlarda herhangi bir bilimsel arastirmaya konu olmamistir; dolayisiyla Tiirkiye’deki
App Kusagi’'nda zorbalik olgusuna iliskin herhangi bir arastirmaya da rastlanilmamuigtir.
Boylelikle, bu c¢alismanin amaci Tiirkiye’de halihazirda okullarda Ogrenim goren App
Kusagi'ndaki zorbalik olgusunu ortaya ¢ikarmaya yoneliktir ve bu amag¢ dogrultusunda bu
calismada, ‘bir ortaokuldaki App Kusag1 Ogrencilerinin zorbalik olgusuna iliskin
deneyimleri nelerdir?” sorusuna yanit aranmigtir.

Yontem

Arastirma Modeli

Bu arastirmanin modeli, olgubilimdir; olgubilim (fenomenoloji/phenomenology),
insanlarin bir olguyu nasil algiladiklarinin, olgu hakkinda ne diisiindiiklerinin ve olguyu
nasil anlamlandirdiklarinin  derinlemesine ve ayrintili bicimde betimlenmesi ve
yorumlanmas: seklinde ifade edilebilir (Creswell, 2007; Patton, 2002; Yildirnrm & Simsek,
2011). Okuldaki basarisizlik, bir olguya 6rnek olarak verilebilir (Yildirim & Simsek, 2011). Bu
arastirmaya konu olan olgu ise, zorbaliktir ve zorbaliga maruz kalan 6grencilerin zorbalik ile
ilgili deneyimleri, diislinceleri ve duygular1i derinlemesine ve ayrintili bigcimde bu
arastirmayla ortaya konulmaya galisilmistir.

Arastirmamn Orneklemi
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Bu arastirmada amagli 0rnekleme yontemlerinden Olgiit 6rnekleme kullanilmaistir.
Olciit 6rnekleme yontemindeki temel anlayis, onceden belirlenmis bir dizi dlgiitii karsilayan
biitiin durumlarin ise kosulmasidir (Yildirrm & Simsek, 2011). Cocuklarda goriilen zorbalik
davraniglar1 ortaokulda zirveye ulastigindan dolayr (Goodstein, 2013; Storey vd., 2013) bu
arastirmanin Orneklem Olgiitlerinden ilkini ortaokul 6grencileri olusturmaktadir. Olweus
(1993), kiz Ogrenciler arasindaki zorbaliga iliskin daha az arastirma yapildigini ifade
etmektedir; bu paralelde, c¢alismanin ikinci Orneklem Olgiitiinii kiz  6grenciler
olusturmaktadir. Arastirmanin son Orneklem olgiitii ise, hem egitimini siirdiirdiigi
ortaokulda yapilan smavlarda hem de kurumsal deneme sinavlarinda ilk 5 derece arasina
giren ve zorbalia dogrudan maruz kalan basarili 6grencilerdir.

Bu kapsamda bu arastirmanin 6rneklemini, hem egitimini siirdiirdiigli ortaokulda
yapilan sinavlarda hem de kurumsal deneme sinavlarinda ilk 5 derece arasina giren ve
zorbaliga dogrudan maruz kalan 2 bagarili kiz 6grenci olusturmaktadir. Bununla birlikte,
nitel arastirmalarda 6rneklem biiyiikliiglinii kararlastirmaya yonelik net bir bilgi de yoktur
(Creswell, 2007; Patton, 2002). Nitel arastirmalarda temel bir basvuru kaynagi olan
calismasinda Patton (2002), nitel arastirmalarin bazen amach secilen tek bir 6rneklem (N=1)
ile de derinlemesine yapildigini belirtmistir. Yukarida ifade edildigi gibi, bu arastirmanin
orneklem biiytikliigii 2 olarak belirlenmistir. Okulun ilgili birimleri ve sorumlu kisilerince de
zorbaliga ugradigi bilinen bu dgrencilerden biri (O1) 7. sinifta, digeri (O2) ise 8. sinifta egitim
gormektedir.

Veri Toplama Siireci

Olgubilim yonteminde veri toplama siireci, arastirilan olguyu dogrudan
deneyimleyen kisilerle gerceklestirilen derinlemesine goriismeleri igerir (Creswell, 2007;
Patton, 2002). Dolayisiyla olgubilim yontemindeki 6ncelikli veri toplama teknigi goriismedir
ve bu aragtirmada da, temel veri toplama teknigi olarak goriismeden yararlanilmistir. Ayrica
bu arastirmada goriisme ile birlikte veri toplama tekniklerinden dokiiman incelemesi de ige
kosulmus ve bu sayede veri kaynaklarinda gesitleme (iiggenleme) de (Creswell, 2007; Patton,
2002; Yildirim & Simsek, 2011) gergeklestirilmistir. Veri toplamanin bir pargasi olan
cesitlemede iki veya daha ¢ok veri kaynag1 kullanilabilir (Ary, Jacobs, Razavieh & Sorensen,

2006; Wiersma & Jurs, 2005).
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Arastirma Orneklemini olusturan katilimcilarin goriislerine yonelik veriler,
arastirmaci tarafindan gelistirilen goriisme formu yaklasimi (Yildirim & Simsek, 2011) ile
elde edilmistir. Goriisme formu, arastirmanin amact dogrultusunda hazirlanan toplam 10
sorudan olugsmaktadir. Goriisme formu, uzman goriisii alinarak hazirlanmistir.
Katilimailarla yapilacak goriismeler dncesinde, katilimcilar 18 yas alt1 oldugundan ilk olarak
katilimcilarin velileriyle goriisiilmiis ve velilerden veli onam formu alinmistir. Sonrasinda
katilimalardan randevu istenilmigstir. Gortismeler, 2022 yilinda katihmecilarin 6grenim
gordiikleri okulda, okul saatleri igerisinde yiiz yiize gerceklestirilmistir. Goriismeye
baslanilmadan o6nce katilimcilara arastirmanin amaci ile ilgili bilgi verilmis ve goriisme
esnasinda katilimcmin istemedigi sorulara cevap vermeyebilecegi ya da istedigi zaman
goriismeyi sonlandirabilecegi de sdylenmistir. Her iki katilimci da tiim sorulara cevap
vermistir ve katihmailarin goriisleri ve yanitlar1 toplam 2 oturumda toplanmistir. Goriigme
verilerinin kaydedilmesi dijital ‘ses kayit" (Merriam, 2009; Patton, 2002) cihaziyla
gerceklestirilmistir ve goriismelerin baslangicinda, katilimcilardan ses kaydi yapilmasina
iliskin gerekli izinler de alinmistir. Gortisme stireleri ise 30 dakika ile 45 dakika arasinda
degiskenlik gostermistir.

Ek olarak, arastirmacinin amaci dogrultusunda gesitli yazili ve gorsel materyallerden
olusan degisik dokiimanlar da elde edilmis ve bu dokiimanlar i¢in “sekil” terimi kullanilmis
(Merriam, 2009) ve de sekiller numaralandirilmistir.

Verilerin Analizi

Katilmcilarla gerceklestirilen goriismelerden elde edilen ses kayitlari ilk olarak
dosyalar halinde diizenlenmis, sonrasinda ise, tiim ses kayitlar: bilgisayar ortaminda kelime
kelime yazilarak metin haline getirilmistir. Metin haline doniistiiriilen verilerin analizinde,
nitel arastirmalarda yaygin olarak kullanilan siirekli karsilastirma yonteminden (Glaser &
Straus, 1967, 2006) yararlanilmigtir (Merriam, 2009). Diger yontemlerde de oldugu gibi
siirekli karsilastirma yonteminde de kategori olusturmak, nitel veri analizidir ve kategori;
tema, Oriintii, bulgu ya da bir arastirma sorusunun cevabi bicimde de adlandirilmaktadir
(Merriam, 2009). Bu arastirmada kategori olusturmak igin agik kodlama, agik kodlar
birbirine baglamak ve gruplandirmak igin de eksen kodlama kullanilmistir (Corbin &

Strauss, 1990; Merriam, 2009).
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Ayrica, bu arastirmada, gesitli dokiimanlar yoluyla ulasilan veriler, goriismelerden
elde edilen verileri dogrulamak ya da alternatif agiklamalar yapabilmek amaciyla (Patton,
2002; Yildirim & Simsek, 2011) ise kosulmustur.

Gegerlik ve Giivenirlik

Bir nitel arastirmada gecerlik, bulgularin dogrulugunu belirtir (Creswell, 2007). Bu
arastirmada bulgularin gecerligini saglamak igin ¢esitleme, uzman incelemesi, mekanik veri
kaydi, katihmar dili ve gergekgil raporlama bigimi (Creswell, 2007, Merriam, 2009; Patton,
2002; Yildirim & Simsek, 2011) stratejileri ise kosulmustur.

Giivenirlik ise bulgularin tutarliligina isaret eder (Merriam, 2009). Bu arastirmadaki
bulgularin giivenirligini saglamak icin ise, gesitleme ve uzman incelemesi stratejileri
uygulanmistir (Creswell, 2007; Merriam, 2009).

Bulgular

Ogrencilerle gerceklestirilen goriismeler sonrasinda elde edilen veriler, arastirmact
tarafindan 7 kategori altinda toplanmistir. Bu kategoriler, (1) Farkinda olma, (2) Neden ben?,
(3) Maruz kaldig1 davranislar/hareketler, (4) Duygulari/hisleri, (5) Seyirciler, (6) Beni goriin
ve (7) Benden geriye kalan olarak belirlenmistir. Katihmc1 6grencilerin zorbalik olgusu ile
ilgili deneyimlerini anlamlandirmalarina olanak taniyan 7 kategori ve kategorilere ait kodlar
ise Tablo 1'de ayrintilariyla betimlenmistir.

Tablo 1. Bir ortaokulda zorbaliga maruz kalan App Kusag1 6grencilerinin zorbalik ile ilgili

deneyimleri.

Kategoriler Kodlar

Farkinda olma Akademik bagarida diisme
Kizlarin liderliginde ve cogunlugunda
2-4 y1l arasinda devam etmekte
Her giin, her ders ve her teneffiis tekrarlanmakta

Neden ben? Yalniz

Smifa hakim olan ve zorbalik yapan grubun disinda

kalma
Basarili
Ailelerden kaynakli rekabet

Olumsuz ve istenmeyen durumlara miidahale etme ve

tepki verme
Digerlerinin suskunlugu

Maruz kaldig1 davranislar/hareketler Diglanma
Asagilanma
Hakaret
Dalga gecme
Lakap takilma
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Arkadas edinilmesine engel olma

Duygulari/hisleri Uziintii duyma
Siradan bir olay gibi karsilamaya ¢alisma
Yapilanlar1 duymazliktan/gormezlikten gelme
Canmnin acidigini hissetme
Kendine kizma
Caresizlik
Kendini siirekli sorgulama ve suglama

Seyirciler Zorbalig1 destekleme veya katilma
Umursamazlik
Yalniz birakma
Susmay1 tercih etme
Sessiz kalma
Ya bana da yapilirsa korkusu yasama

Beni goriin Okul yonetimi
Sinif rehber 6gretmeni
Okul rehber 6gretmeni
Diger 6gretmenler
Aileler

Benden geriye kalan Kendi davraniglarini zorbalarin istegine gore degistirme
Zorbalarla yiizlesme
Arkadas olmasa da olur
Zorbalik benim hayatimda hi¢ bitmeyecek
Caresizlik
Kendini suc¢lama
Kendine inanma, giivenme ve miicadele etme
Coziumstizlik ve kacis

Kategori 1. Farkinda olma

Katilima 6grenciler zorbalikla tanigsmalarinin ortaokulun ilk senesinde, yani 5. Sinifta
basladigini ve o yildan beri her giin, her ders ve her teneffiis zorbaligin siirdiigiinii dile
getirmiglerdir. Bu durumu kendi ifadeleriyle Katilimer O1 “...5. sinifta bagladi...ama sabrin
sonu selamet olur derler ya oyle olmuyormus yani 3 yildan sonra...” biciminde ifade ederken,
Katilimar O2 ise, “ ...énceleri onlarin dediklerini duymazliktan geldim, onceden her dediklerine bir
cevap veriyordum...Her giin hatta her teneffiis, her ders neredeyse oluyordu...ama bir siire sonra
akademik bagarim diismeye basladi...” seklinde belirtmistir. Her iki 6grenci de maruz kaldiklar1
zorbaligin, lideri kiz olan ve kizlarin ¢ogunlukta oldugu bir grup tarafindan yapildigim
belirtmislerdir. Ornegin, Katilimc1 O2 “...kizlar cogunlukta ve bir kiz baskin ama digerlerinin de
rolii var...bir stmifta bir grup olur, o gruptaki herkes sevilir, sayilir, onlarin diismanlar1 tiim sinifin
diismanlart olur ya, oyle bir durum var...” bigiminde agiklamistir. Benzer sekilde Katilimci
O1’de “bir grup...2 kiz, 1 erkekten olusan 3 kisi...kizlara hi¢ kimse bir sey yapamuyor...” ifadelerini

kullanmustir.
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Kategori 2. Neden ben?

Zorbaliga maruz kalma nedenleri ¢ok gesitlidir ve bu nedenler de kisiden kisiye
degiskenlik gostermektedir. Katilimc1 6grenciler, zorbaliga maruz kaldiklar: gesitli nedenleri
de su sekilde aciklamislardir; Katilime1r O1 “...Ben her seye ses cikartyorum...ben kisa boylu
arkadagima yapilan zorbalikta da hep yamndaydim. Ben onun adina da susmadim...onlardan
istediim tek bir sey var, susmasinlar, her arkadasim sikayet¢i ama onlar susuyorlar...5. sinifta
uzaktan egitim oldu ve ben fazlasiyla biliyordum...insanlar kendi yapmak istediklerini yapamayinca
siirekli sorguya cekiliyorlar...Bir arkadasim bana soyle demisti...annem canli derslerimizi izliyor [ve]
dinliyor...annem siirekli bana seni Ornek veriyor...ciinkii akademik basarim wvar...” derken,
Katilimer O2 “...Diisiinsenize bir kisinin 5-10 arkadas: var. Sinmifin yaris1 onun arkadas: [ve] ona
zorbalik yapildiginda tiim simif o zorbalik yapan kisiye karsi gelir...ama benim arkadasim yok...”
bi¢iminde fikirlerini beyan etmistir.

Kategori 3. Maruz kaldig davraniglar/hareketler

Okullarda ogrencilerin zorbaliga maruz kalma bigimleri de simirsiz denilebilecek
bigimde ¢ok cesitlidir (Rigby, 2007). Bu arastirmada da katilimci Ogrenciler en fazla

“

psikolojik zorbaliga maruz kaldiklarmi ifade etmislerdir. Katiimcilardan O2, “...mesela
tahtaya cikarsimiz soru ¢ozmek icin...cok kiiciik yazdin [ya dal cok biiyiik yazdin veya derste soz
aldim, soylemene gerek yoktu, kalkmana gerek yoktu. Ben bir konu hakkinda arkadasimla
konusuyorum...sana soran olmadi gibi...sen cok seysin, herkese, her seye cok karisiyorsun...teneffiiste
yammdan geciyorlar, bir sey yapsalar da ben duymuyorum...”, seklinde ifade ederken Katilimc
Ol'de “..dislyorlar, arkadas edinmeme [engel oluyorlar], mesela bir arkadasimla...cok iyi
konusmaya, anlasmaya bagladik, bir teneffiiste hemen onunla goriisiiliiyor, ya ayagina celme takilyor,
ya 0gretmene sikayet ediliyor ya da iftira atiliyor. O arkadas benimle bir daha konusmuyor. Ayrica
bana mikrop deniliyor...derse katiltyorum, biz de biliyorduk diyorlar...ya da arkamdan bos yapma
diyorlar...Bir de hep saka oluyor, nasil hep saka oluyor anlamiyorum... En ¢ok da insanin canini bu
acitryor...diisiik not aldigimda ya da bir seyleri eksik yaptigimda mutlu oluyorlar, gecen sene
matematikten 80 aldigimda, ...3 giin 3 gece kutlama yaptilar...Ben bir ara...gercekten bos verdim,

daha cok iistiime geldiler, sesimi yiikselttim daha da cok iistiime geldiler, en fazla ne olabilir, daha kitii

ne olabilir dedikge daha da kotiisii oluyor...” bigiminde deneyimlerini aktarmislardir.
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Kategori 4. Duygulari/hisleri

Katilimar 6grenciler maruz kaldiklar: zorbalik davranislari karsisinda farkli duygu
durumlarini deneyimlemislerdir. Bu hususla ilgili olarak Katilimec1 O1, “...ne yaptim diyorsun,
benim sucum neydi, derse mi katilmam...neyi yanhs yaptim, neyi diizeltmem gerek, neyi
yapmamalydim ama asil suglu taraf hicbir zaman acaba ben ne yaptim demedi...Hep ben oziir
diledim konu kapansin diye... Nasil qururuma vyedirdim bilmiyorum...” derken Katihma O2,
“...gtiveni, umudu, insanlarin igine girme umudu kayboluyor...gercekten ¢ok iiziildiim...” seklinde
deneyimledikleri duygu durumlarini, duygusal sarsintilar1 ve igsel catismalar1 dile
getirmislerdir.

Kategori 5. Seyirciler

Seyircilerin zorbaligin devam etmesinde veya sonlandirilmasinda ¢ok énemli bir rolii
bulunmaktadir (Goodstein, 2013). Dolayisiyla seyirci 6grencilerin zorbalik siirecindeki hayati
roliine iliskin olarak Katihma O2,”...Siniftakilerin bunu gozleriyle goriip, kulaklart ile duyup da
buna bakakalmalari, kars1 gelmemeleri veya 6gretmenle konusmamalar: da bir zorbalik tiirii bana
gore...” diyerek kendisine ac1 ve elem veren deneyimlerini ifade etmistir.

Katiimar O1 ise, “...ydann bast o 3 kisi digerleri emir kulu...Sadece bir arkadasim var
yammda...Siniftakilerden de ben siirekli bogver onlari, uyarist altyorum...Benim diginda zorbalikla
karsilasan arkadaslarim da var...onlar neden bilmiyorum, susmay: tercih ediyorlar ama onlara da
yapilwor, onlara iki yapilyorsa, bana bes yapilwyor. Insanlar bana yapilmasin, ben rahat ve huzurlu
bir sekilde yasayayim, bana dokunmayan yilan bin yil yasasin diye diisiiniiyorlar...bir de beni ornek
alwyorlar, su kizin haline bak, neler yastyor kiz diyorlar...boyle olunca da susuyorlar, onlarin tarafina
geciyorlar... ” seklindeki konusmalariyla zorbaligin smifta siradanlastigin belirtmistir. Oyle
ki, sinifta yasanan zorbalik davramslari, dénem sonunda Ogrencilerin Tiirkge dersinde
yaptiklar1 ve okul panosu iizerinde sergiledikleri dilek agaci etkinligine de yansimugtir.
Carpia olan, dilek agac: etkinliginde yazilan 6grenci dileklerinin neredeyse tiimii, zorbalik
ve zorbaligin dnlenmesine yonelik ifadelerle bezenmistir. Ogrencilerin dileklerinin yer aldig
ve katilimcilarin sdylemleriyle ortiisen dokiimanlar/gorsel materyaller ise, Sekil 1 ve Sekil 2

olmak tizere asagida sunulmustur.
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Sekil 1. Ogrencilerin okul panosundaki dilek agaci etkinliginde yer alan zorbalik ve zorbaligin

6nlenmesine yonelik dileklerinden bir kesit

Sekil 2. Ogrencilerin okul panosundaki dilek agaci etkinliginde yer alan zorbalik ve zorbaligin

onlenmesine yonelik dileklerinden bagka bir kesit
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Kategori 6. Beni goriin

Bir ¢ocuk zorbaliga maruz kaldiginda, onun sessiz ¢igliklarin1 duymasi gereken ilk
kisiler evde anne ve babasi, okulda ise, okul yoneticileri ve Ogretmenleridir. Bu hususa
iliskin olarak katilimc1 6grenciler su sekilde deneyimlerini paylagmislardir;

“... Ogretmenlerim bana bu okuldan ayril, tavsiyesinde bulundular. Ciinkii benim cok
bagsaril oldugumu soylediler ve simiftaki arkadaslarmmin bana yapti§r zorbaliklarin benim
basarim diigiirebileceSine inandilar...Sinif rehber 63retmenimiz de cok iiziildii...cok agladi,
cok emek wveriyor, cok ilgileniyor, bunu biliyorum, bir de onu o sekilde goriince c¢ok
iiziiliiyorum...ama ben 3 senedir ona gidiyorum, bir seyler yapmaya ¢alisiyor... [zorbalara]
bagiryor... (Katihmer O1)”

“

. alinm kagidr elime, ayiririm siiflarimizi olur, biter, dedi. Sen ¢ok alngansin, ¢ok
abartiyorsun, mikrop diye bir tabir yok, dedi... Birbirinize oyle seyler yapmayin, yakismiyor
size dedi, bunu okul rehber hocast dedi... (Katilimc1 O1)”

“... hi¢ kimse bir sey yapamyor...Nasil olsa bir sey olmuyor, yapalim, yapabildigimiz kadar,
elimizden ne geliyorsa artik, 6gretmenlere de soyliiyorlar bir sey olmuyor, diyorlar...tak etti
artik hepimize...Bugiin annem babam dilekce verdiler...daha énce hig dilekge verilmedi ama
miidiir yardimcisina ¢ikildi, [zorbalar] uyarildi, ... hep sozel sikayet yapildi...ciinkii annem,
babam ve ben yapmazlar bir daha, nasil olsa miidiir yardimcisina ¢ikilds, bir de bir-bir buguk
ay kesildi, korktular, yapmazlar, diye diisiindiik iiciimiiz de, dedik ki, ergenliktir; zaten
onlarin anneleri [de] hep bunu soyliiyorlardi, ergenlik iste, o yiizden. Sadece ben degilim ama
herkes susmay: seciyor. En c¢ok insamn cammni acitanlardan biri de bu. Ciinkii herkes
susuyor... (Katithma O1)”

“... bir ara iistiime ¢ok geldikleri icin ben rahatsiz oluyorum, benimle sorununuz ne diye
konugtum, ama onlar da sorunun tam olarak ne oldugunu bilmiyorlard:...son care olarak
dilekge verdim, baktim ki benim konusmamla olmuyor, bir yetkili kisinin bu duruma dahil
olmas: gerekiyor, diye diisiindiim. Dilekgeden sonra sorunun oldugu kisilerle konusuldu fakat
bir insamin ne kadar davramslarinin oniine gegebilirsiniz ki, konusuldu ama...pek ise yaradig
soylenemez. ..o kisiler yine aymi seyleri yapti...onlarin da elinden gelen bir yere kadar, gidip
de cocugu attiramazlar ki, okuldan bir kisi rahatsiz oluyor diye...(Katthimer O2)”

“... [simif rehber] dgretmeni elinden geleni yapsa bile cocugun davramsin etkileyemedigi icin
hicbir sekilde degisiklik olmad...Diger 0gretmenlerim ise derslerde...yapmayin, etmeyin gibi
konusmalar yapiyordu ama teneffiislerde aym durum yine oluyor... (Katihimer O2)”

“... annem babam da 6gretmenlerle konustular...nasil ¢oziim bulabilece§imiz ile ilgili. Onlar
da pek bir sey yapamadilar. Annem bu kisilerin anneleri ile telefonda goriismeler yapti,
durumu anlatti, is ortak bir noktaya geldi gibi oldu ama iizerinden bir ay bile gegmeden tekrar
bu davramslar devam etti...(Katiimer O2)”

Kategori 7. Benden geriye kalan
Katilmar o6grenciler maruz kaldiklar1 zorbalik davranislarinin  kendilerinde
akademik, psikolojik, sosyal ve duygusal olarak olumsuz sonuglar dogurdugunu

I

belirtmislerdir. Katihmc1 O2, “...Baslarda...ortalamam 97-98 lerden 95'¢ hatta bazi notlarim
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70'lere kadar diistii... g0rmezden gelmeye basladim, sonrasinda notlarimda artis oldu...belirli bir
davramgimla ilgili laf soylenirse o davramgsimi azaltmaya yonelik kendimde degisiklikler
yapryorum...Kendi arkadaslarim kiigiilttiim, zaten arkadas o kadar da gerekli...degil bana gore, bir
arkadas bile yetiyor insana, bir sey sordugunuzda sana cevap veriyorsa tamam, bana bu yetmis
demektir... Her ortamda en az bir diglanan olabiliyor...Ben kendimden memnunum, arkadas grubuna
girmesem de olur, var oldugum sekil ile kabul etmiyorlar, kabul etmeyecekler de...Nereye gidersem
gideyim, her yerde beni sevmeyen, benim arkamdan konusan, benden hosnut olmayan insanlarin
olacagini bilerek simf degisikligine karar verdim...” derken, Katihima O1, “...neden ben diye
sorguladim...Hep [ben] geriye doniip baktim, sanki suclu tarafrmisim gibi...benim bir hedefim var,
ders anlamunda [sorun yasamadim]...Sizin kendinize inanmamz, yapabileceinize, ses
ctkartabileceginize inanmaniz yeterli...bu okuldan gitme karari alabilirim, gitsem de ben bunun

7

yakasini  birakmayacagim...” ifadeleriyle zorbaligin kendilerinde yaratti$i hasar birakic
akademik, psikolojik, sosyal ve duygusal sonuglar1 aktarmislardar.
Sonug ve Tartisma

Kusaklar boyunca ¢ocuklar, birbirlerine, bazen eglence amagh bazen de son derece
ciddi bigimde zorbalik davranislarinda bulunmuslardir. Cogu kisi i¢in bu durum, olaylarin
dogal akis1 ya da insan dogasmin degismezligi seklinde yorumlanmustir (Rigby, 2007).
Ancak, yukarida da ifade edilenlerden goriilecegi lizere, App Kusagi'ndaki zorbaligin
boyutlar1 ve ¢ocuklar tizerindeki yikici etkileri ge¢mis kusaklardakinden tiimiiyle farklidir.
Dolayisiyla bu arastirmada, App Kusagi'na dahil iki magdur kiz Ogrencinin zorbalik
olgusuna iliskin deneyimleri ayrintili bicimde agiklanmaya ¢alisilmistir.

Aragtirma bulgularindan ilki olan ‘farkinda olma’ kategorisinde katiimcr Ogrenciler
smiflarindaki lideri kiz olan ve kizlarin ¢ogunlukta oldugu bir grup tarafindan kendilerine
zorbalik yapildigini ifade etmislerdir. Zorbalik davranmisinin ayni sinif diizeyindeki bir grup
tarafindan, tek bir Ogrenciye yonelik yapilmasi alan yazindaki arastirma sonuglariyla
paralellik gostermektedir (Olweus, 1993, 2013). Cogunlugu kiz 6grencilerden olusan bir
grubun, akrani olan bagka bir kiz Ogrenciye zorbalik davramiglarinda bulunmasi, bu
aragstirmadaki dikkat gekici bir husustur. Benzer bicimde, Calik ve dig., (2009) tarafindan
yapilan bir arastirmada da kiz Ogrencilerin erkek Ogrencilere gore daha fazla zorbalik
egiliminde olduklar1 ortaya konulmustur. Ancak alan yazin incelediginde, genellikle erkek

¢ocuklarin zorbalik yaptigi ve kizlarin biiyiik bir yiizdesinin de erkek c¢ocuklar tarafindan
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zorbaliga maruz kaldiklar1 goriilmiistiir; dolayisiyla, bu arastirmanin da konusu olan kizlar
arasindaki zorbaliga iliskin, daha az ¢alisma bulunmaktadir (Olweus, 1993). Bu yoniiyle, bu
arastirmanin, alan yazma onemli katkilar saglayacag: da diisiiniilmektedir. ‘Farkinda olma’
kategorisi altinda dikkati ceken diger bir husus ise, katilimc1 6grencilerin zorbaliga maruz
kalma siiresi ve sikligidir. Katihmar 6grenciler, yaklasik 2-4 yil (24-48 ay) once baslayan ve
halen devam eden ve de neredeyse her ders gerceklesen ¢ok yogun ve uzun siireli bigimde
zorbaliga maruz kalmislardir. Bu bulgulara benzer bigimde Rigby’nin (2007) Avustralya’da
yluriittiigii bir arastirmada, erkeklerin % 14'iniin, kizlarin %12'sinin aylardir ve de kiz ve
erkek ¢ocuklarin %5'inden fazlasinin da bir yildan uzun siireli zorbaliga maruz kaldig: ifade
edilmistir. Ayrica Atlas ve Pepler’da (1998), siniflardaki zorbalik olaylarim1 gozlemledikleri
arastirmalarinda zorbaligin siniflarda saatte iki kez meydana geldigini ortaya koymuslardir.
Zorbalik davraniglarindaki siirenin uzamasi ise, zorbali§in, zorbaliga maruz kalan 6grenciler
uizerindeki yikici etkilerini de o oranda artirmaktadir (Goodstein, 2013).

Arastirma bulgularindan ikincisi, katillmca 6grencilerin zorbaliga maruz kalma
nedenlerinin ortaya konuldugu ‘neden ben?” kategorisidir. Bu kategoride ©ne g¢ikan
nedenlerden biri, katihmc1 6grencilerin yalniz birakilmalaridir. Bu arastirma bulgularinda da
ortaya konuldugu iizere, zorbaliga maruz kalan 6grenciler cogunlukla yalnizdir ve magdur
ogrencilerin, ya ¢ok az arkadasi vardir ya da hi¢ arkadas: yoktur (Goodstein, 2013; Rigby,
2007). Katilime1 6grencilerin zorbaliga maruz kalmalarmin nedeni olarak gordiikleri baska
bir etken ise, akademik anlamda basarili olmalaridir. Ancak ulusal ve uluslararas: alan yazin
incelendiginde, zorbaligin nedenleri arasinda ‘basarili olma’” kriteri yer almamaktadir ve
basarili 6grencilerin zorbaliga maruz kaldiklarina iliskin herhangi bir arastirma sonucu da
bulunmamaktadir. Yapilan bu ¢alismayla Tiirkiye’ye has olarak ortaya ¢ikan bu durum, tiim
boyutlariyla hem diisiindiiriicii hem de tedirgin edicidir. Dolayisiyla basarili 6grencilerin
zorbaliga maruz kalma nedenleri biitiinciill bakis agisiyla irdelendiginde, bunun
sebeplerinden birinin rekabetci egitim sistemi oldugu da ileri siiriilebilir (Goodstein, 2013;
Rigby, 2007). Zira, 6grencileri kars1 karsiya getiren rekabetci egitim sistemlerinde, 6grenciler
arasinda is birligi yoktur, daha da 6nemlisi rekabet, empatiyi engellemektedir ve empatinin
olmadig1 ortamlarda da diismanca tavir ve davraniglar var olmaktadir (Kohn, 1992).
Dolayisiyla okullarda rekabete gereginden fazla vurgu yapilmasi, Ogrenciler arasindaki
zorbalik davranislarina neden olabilir (Goodstein, 2013; Kohn, 1992; Rigby, 2007).
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Cocuklarda takdir davraniglarinin geregince gelismemesi (Turgut, 1987) ve yerini kiskanglik
duygusunun almasi ise, basarili 6grencilerin zorbaliga maruz kalmalarinin bir baska nedeni
olarak da diistintilebilir. Zira, takdir davramslari, bilissel ve duyussal davranislar yeterince
gelistikten sonra ortaya ¢ikar ve o konuyla ilgili olumlu tutumlar gelistirilmesine de neden
olur (Turgut, 1987). Bir ¢ocuk, olmak istedigi yerde bir baska arkadasmin var oldugunu
gordiigiinde veya ebeveynleri tarafindan baska bir ¢ocukla kiyaslandiginda takdir etme
yerine zorbalik davraniglar1 sergileyebilmektedir. Ayrica ailesi tarafindan bagka c¢ocuklarla
kiyaslanma suretiyle zorbaliga maruz kalmig bir ¢ocuk, yasadigr bu olumsuz durumu bir
bagka arkadasina uygulayabilir, yani ebeveynlerini taklit ederek zorbalik yapabilir.

Uctincii arastirma bulgusu ‘maruz kaldig1 davramslar/hareketler’dir. Katihmer 6grenciler,
en ¢ok alay edilme, lakap takilma ve dislanilma bigiminde psikolojik (s6zel) zorbaliga maruz
kaldiklarmi Dbelirtmislerdir. Ayrica katihma o6grenciler, maruz kaldiklar1 zorbalik
davraniglarinin bu davraniglar1 yapan kisiler tarafindan da vurdumduymaz bi¢imde ‘saka’
olarak nitelendirildigini ifade etmislerdir. Arastirmanin bu bulgusu, alan yazindaki birgok
arastirma sonuglariyla tutarlilik gostermektedir (Jan & Husain, 2015). Yapilan ¢alismalarda,
psikolojik zorbaligin, bu davraniglar1 yapan 6grencilerce 6zellikle ‘saka” olarak adlandirildig:
goriilmektedir; bunun yani sira, zorbaligi ‘saka’ olarak adlandirmanin zorbaligin olumsuz ve
yikicl etkilerinin g6z ardi edilmesine neden olabilecegi de onemle vurgulanmistir (Bekiroglu
& Giillithan, 2022; Rigby, 2007). Ayrica, kiz 6grencilerin kurnazca bir yaklasimla dedikodu
yayma, iftira atma, gruptan digslama gibi dolayli zorbalik yollarmi tercih etmelerinin,
zorbaligin yetiskinler tarafindan tespit edilmesini bir hayli giiglestirdigi de ifade edilmistir
(Besag, 2006).

Arastirma bulgularindan dordiinciisti ise ‘duygulari/hisleri’ dir. Zorbaliga maruz
kalan katiima kiz 6grencilerin duygusal tepkisi, yapilanlar1 duymazliktan/gormezlikten
gelerek yipratict bicimde {izlinti duyma ve kendilerini siirekli sorgulayarak suglama
seklindedir. Rigby (2007), zorbalik davramslarina maruz kalan Ogrencilerin, katilima kiz
ogrencilerde oldugu gibi, 6fke ve {izlinti duyma bicimindeki iki duygudan birini
yasadiklarini belirtmistir.

Benzer bir calismada yine Rigby (2007), zorbaliga maruz kalan kiz 6grencilerin, erkek

ogrencilere gore kendilerini suglu gormeye daha yatkin olduguna da isaret etmistir.
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Arastirma bulgularindan besincisi ise ‘seyirciler’dir. Seyirciler, zorbalik davranigini
izleyen ve sonradan duyan kisilerdir ve verdikleri tepkilerle zorbaligin devam etmesi ya da
sonlandirilmasi agisindan 6nemli bir giice sahiptirler (Goodstein, 2013; Storey vd., 2013). Bu
aragtirmada ise, seyirci Ogrencilerin tepkilerine iligkin olarak katiima GOgrenciler,
cevrelerindeki 6grenci arkadaslariin, yani seyirci 6grencilerin onlara destek vermediklerini,
yasanan olaylar1 pasif bi¢cimde izlediklerini ve zorbaligin kendilerine donme ihtimalini
diisiindiiklerinden dolay1 sessiz kaldiklarini, hatta baz1 durumlarda zorbanin yaninda yer
aldiklarini da iiziilerek dile getirmislerdir. Kisacasi, bu arastirmadaki bulgulara gore seyirci
ogrenciler, zorbaligin devam ettirilmesine destek verme biciminde bir rol izlemislerdir. Alan
yazindaki bircok arastirmada da benzer sonuglar goriilmektedir. Ornegin, Salmivalli ve
Voeten (2004), zorbalik karsisinda ¢ogu seyirci Ogrencinin hicbir sey yapmadigim
vurgulamistir. Benzer sekilde, Craig ve Pepler (1995), akranlarin zorbaligi durdurmak igin
nadiren miidahale ettigini (yalnizca %11) ifade etmistir. Salmivalli (2010) ise, Finlandiya’da
6. ve 8. sinif Ogrencileri lizerinde yaptig1 bir ¢alismada, magdur 6grencilerin savunucusu
seyirci 0grenci oranmin %17-20, zorbay1 destekleyen veya ona yardim eden seyirci 6grenci
oraninin %?20-29 oldugunu, 6grencilerin neredeyse {icte birinin (%26-30) ise taraf tutmayarak,
pasif bicimde zorbalifin devam etmesine katkida bulunduklarmi ifade etmistir. Bu
paralelde, katilima kiz 6grenci O2'nin ‘Sumiftakilerin bunu gozleriyle goriip, kulaklart ile duyup
da buna bakakalmalari, kars: gelmemeleri veya 6gretmenle konusmamalar:” ve katilimar kiz 6grenci
Olin ‘onlar neden bilmiyorum, susmay: tercih ediyorlar’ ifadeleri, ‘suskunluk sarmal? (Noelle-
Neumann, 1998) kavramini da akla getirmektedir.

Insanlar, diger insanlarin ne diisiindiigiinii, hangi diisiincelerin kabul goriip,
hangilerinin kabul goérmedigini cevrelerini dikkatli bicimde gozlemleyerek algilamaya
calisirlar; bu siirecte, bir grup insan, bir diisiincenin diger insanlar tarafindan da
paylasildigini hissettiklerinde, ¢ogunlukta oldugunu diisiiniip bunu yiiksek sesle konusurlar
ve cesaretle savunurlar. Bahse konu belli diisiinceye karsi olan grup ise, azinlikta olduklarmi
diistintip kendilerini yalniz hissederler ve dislanma korkusuyla daha da icine kapanarak
susmay1 tercih ederler. Azmnhk olduklarina inanip, susmay1 tercih edenlerin iginde
bulundugu bu koétii durum ise, ‘suskunluk sarmal’ olarak adlandirilmaktadir (Noelle-
Neumann, 1998). Bu c¢alisma sonucunda, aslinda zorbaliga karsi olan seyirci 6grencilerin,
azinlikta olduklar1 diisiincesiyle kendilerini yalniz hissettikleri ve simiftan dislanma

]
Journal of Computer and Education Research @ Year 2024 Volume 12 Issue 23 265-291 286


http://orcid.org/0000-0002-6616-0723

Ortacalar

korkusuyla daha da igine kapanarak sessiz kalmay1 tercih ettikleri, dolayisiyla suskunluk
sarmalini hayata gegirdikleri diistintilmektedir.

Arastirma bulgularindan altincist olan ‘beni goriin” kategorisinde, katilimcr kiz
ogrencilerin maruz kaldiklar1 zorbalik davranislar1 karsisinda, onlara en yakin konumdaki
kisilerin davraniglari ve zorbaliga miidahale etme bigimleri iizerinde durulmustur. Oncelikle
katilmc1 kiz Ogrenciler, egitimlerini siirdiirdiikleri okuldaki okul yoneticilerinin ve
ogretmenlerinin zorbaliga miidahale etmede yetersiz kaldiklarini, zorbali§in sona ermesi igin
herhangi bir sey yap(a)madiklarini veya sozlii uyarma, bagirma gibi gecici ¢oziimler
tirettiklerini ifade etmiglerdir. Katihmar kiz ogrencilerin bu beyanlarmin, ulusal ve
uluslararasi alan yazindaki baska ¢alismalarla benzerlik tasidig1 da goriilmiistiir. Ciminli'nin
(2023) yaptig1 calismada, okul yoneticileri ve 6gretmenlerinin zorbaliga yeterince miidahale
etmedikleri ve ciddi bicimde dikkate almadiklari magdur 6grencilerce belirtilmistir. Yurt
disinda yapilan ¢alismalarda da, zorbaliga maruz kalan 6grenciler, 6gretmenlerinin zorbahig:
‘bazen’ sonlandirdiklarini veya zorbaliga miidahale etmediklerini ifade etmislerdir (Bauman
& Hurley, 2005; Clarke & Kiselica, 1997; Olweus, 1993). Bu durum, okuldaki ilgili yonetici ve
ogretmenlerin zorbalik olgusunu tam olarak kavrayamadiklarin1 ve zorbalikla ilgili yeterli
bilgi ve deneyime sahip olmadiklarim1 akla getirmektedir (Goodstein, 2013). Ayrica, bu
calismadaki katilimer kiz 6grenciler, zorba 0grencilere, okul yonetimi tarafindan ciddi ve
caydirict bir yaptirimin uygulanmadigini, okul yonetiminin bu yanhs tutumunun zorbalik
davraniglarinda bulunan 6grencilerin daha fazla giiglenmesine neden oldugunu da ifade
etmislerdir. Ayn1 husus, benzer sekilde Ciminli'nin (2023) arastirmasinda da vurgulanmustir.
Bunun yaru sira, yurt disinda zorbaligin 6nlenmesinin etkili bir ¢6ziimii olarak yiirtitiilen
zorbalik karsit1 gesitli programlarin (Jan & Husain, 2015; Olweus, 1993; Salmivalli, Karna, &
Poskiparta, 2011) Tiirkiye’de uygulanma alani bul(a)mamasmin, zorbalik davranislarinda
bulunan o6grencilerin daha fazla giiclenmesine ve cogalmasma neden oldugu da ileri
suiriilebilir.

Ayrica, katilmar kiz 6grenciler maruz kaldiklar1 zorbalik davranislari karsisinda
kendi ebeveynlerinin de caresiz kaldiklarini ifade etmislerdir; katilimc1 kiz 6grencilerin
ebeveynleri, sorunlar1 Oncelikle okul yoneticileri ve ogretmenlerle konusma yoluyla,
sonrasinda ise okul yOnetimine dilekce vererek yasal yolla ¢oziime kavusturmayi
istemisseler de, zorbaligin sona erdirilmesi igin etkili miidahalelerin yapil(a)mamasi
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karsisinda, yasananlar1 caresizlik icinde ve iiziilerek izlemekle yetinmislerdir. Dolayisiyla
Saarento vd.'nin (2015) vurguladig1 tizere, seyirci Ogrencilerle birlikte bilhassa okuldaki
yoneticilerin ve Ogretmenlerin tepkileri, zorbalik davranislarinin devam ettirilmesinde
ve/veya sonlandirilmasinda hayati 6nem tagimaktadir.

Aragtirmanin son bulgusu olan ‘benden geriye kalan’ kategorisinde, katiima kiz
ogrenciler maruz kaldiklar1 zorbalik davranmislarinin kendilerinde yarattig1 yikict ve kalict
hasarlar: dile getirmiglerdir. Zorbalik, magdur 6grenci {izerinde etkilerini cabucak gosteren
bir olgudur ve ayrica, yasam boyu siiren ciddi ve hayati bircok sikintilara ve olumsuzluklara
da neden olmaktadir (Farrington, 1993). Bu ¢alismada da katilima kiz 6grencilerin ifadeleri
irdelendiginde, bu Ogrencilerin zorbalik davranislarindan olumsuz bigimde etkilendikleri
sOylenebilir. Katimcr iki kiz &grencinin zorbalik karsisinda kendilerini sugladiklars,
caresizlik icinde kaldiklar1 ve zorbali§i durduracak bir ¢oziim yolunun olmadigin
kabullendikleri de beyanlarindan goriilmektedir. Bu durumun katilimar iki kiz 6grencinin
egitim gordiikleri okulda zorbaligi sonlandirmaya yonelik herhangi bir sey
yapil(a)mamasindan da kaynaklandigr diistiniilmektedir. Ayrica, zorbaliga maruz kalan
katilimar iki kiz 6grenci, kendilerinin ve ailelerinin son care olarak smif ya da okul degisikligi
seceneklerini diistindiiklerini de ifadelerinde agik¢a belirtmektedir. Oysaki yurt disindaki
zorbalik karsiti miicadele programlarin1 uygulayan okullarda, tam tersi bicimde, sinuf ya da
okul degisikligi secenegi oncelikle zorbalik davranisi gosteren dgrencilere uygulanmaktadir
(Olweus, 1993). Bununla birlikte, katilimc kiz 6grencilerin konusma verileri dikkatli bigimde
irdelendiginde, zorbaligin olumsuz etkilerinin Katiimci O2'de daha derin oldugu ifade
edilebilir. Kattimea O2'nin okul basarisinda diisme gerceklestigi, kendini insanlardan
soyutladigi ve bagkalar1 tarafindan her zaman dislanacagi ve istenmeyecegi seklinde
karamsar ve umutsuz bakis agist gelistirdigi de sdylenebilir. Katiimer O2‘nin bag etmede
zorlandig1 bu ¢ok ciddi ve olumsuz etkiler, zorbaliga maruz kalmis bir¢ok 6grencinin de
deneyimledigi sorunlardir (Goodstein, 2013). Oyle ki, katilimc1 6grencilerin de maruz
kaldiklar: psikolojik zorbaligin neden oldugu yaralar ¢ok ¢abuk iyilesmemektedir; bu yaralar
o kadar derin ve giigliidiir ki, magdurlar bu yaralarin izlerini yasamlarinda uzun yillar
boyunca tagimaktadir (Besag, 2006).

Sonug olarak, bugiiniin kusag: olan App Kusagi'nda, yani 6zellikle okullardaki App
Kusag1 ¢ocuklarinda/6grencilerinde goriilen zorbalik davranislari, ciddi boyutlara ulasmistir
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ve zorbalik davraniglarinin sonuglar1 da hayal edilenden ¢ok daha agir hasar birakici ve
vahim hale gelmistir. Ne yazik ki, bugiin, App Kusagi'ndaki zorbalik dayanilmaz
derecededir ve neredeyse sosyal bir kotiiliik (Rigby, 2007) olma noktasina ulagmistir. Yurt
disinda oldugu gibi KiVa (Salmivalli vd., 2011) ya da Olweus (Olweus, 1994b) zorbalik
karsit1 miicadele programlarina benzer sekilde, Tiirkiye’de de yapilmas: gereken en acil ve
oncelikli ¢6ztim, kendi kiiltiiriine 6zgii ve 6zgiin zorbalik karsiti programlarin gelistirilmesi
ve de ciddi ve kararli bigimde uygulanmasidir. Stiphesiz, bu tiirden zorbalikla miicadele
programlarinin veri kaynagmnn, bilimsel calismalarla ortaya konulan sonuglar oldugu
gercegi de gozden kacirilmamalidir (Salmivalli vd., 2011). Dolayisiyla App Kusagi'nda
zorbalik olgusunu Tiirkiye’de ilk defa ele alan bu ¢alismanin 6ncelikle ulusal alan yazina ve
Tiirkiye’de yakin zamanda dikkat cekilmeye baslanilan zorbalik ¢alismalarma ve de
uluslararas1 alan yazmna onemli katkilar saglayacagi umulmaktadir. Bu calismanin farkl
tiirdeki okullarda ve degisik orneklemler {iizerinde tekrarlanmasinin alan yazina katki
saglayacag1 ve sonuglarin genellenebilirligi yonlerinden de faydali olacag diisiiniilmektedir.
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To meet the needs of 21st-century learners in today’s classrooms, it is
needed that teachers be familiar with programming and computational
thinking. Particularly, subject-area pre-service teachers should be
exposed to programming instruction in their teacher education
programs. This case study including three participants aims to explore
the process of pre-service teachers’ learning of programming while
completing CT-oriented tasks through observations and interviews in a
14-week educational technology course at a public university in
Turkey. The findings demonstrate that pre-service teachers, being
novice programmers, prefer contextualized, structured and visually
well-designed programming tasks. They use various strategies to face
challenges, and the effort they put into dealing with these challenges
enables them to produce higher-quality programs. Accordingly,
implications for further research are also discussed in this study.
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Introduction

Computational Thinking (CT) is considered among the key skills required in the 21st
century. CT is defined as is a problem-solving process that involves four fundamental
phases: Decomposition, pattern recognition, abstraction, and algorithmic thinking (Wing,
2006). According to the standards set forth by the International Society for Technology in
Education (ISTE), CT stands as a vital skill for students within 21st-century classrooms, as
well. Therefore, educators must acquaint themselves with CT to effectively address the needs
of their students (ISTE, 2016). However, the predominant focus of existing CT teacher
education initiatives tends to center solely on computer science educators (Yadav et al,
2014). Consequently, it is advisable to revise teacher education curricula to empower
educators across all disciplines with CT skills.

As articulated by Passey (2017), CT serves as a problem-solving framework, and

programming can be a means to cultivate CT skills. In many countries, programming is
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increasingly recognized as a fundamental skill and is being integrated into curricula as either
a mandatory or optional course, particularly in K-12 settings (Hanbay-Tiryaki & Balaman,
2021). Hence, it could be argued that novel approaches to teacher education are necessary to
prepare aspiring educators for teaching programming effectively (Instefjord & Munthe,
2017). In order to train pre-service teachers in this regard, it is also necessary to gain a deeper
understanding of what kind of processes they, as novice programmers, go through in CT
contexts through programming tasks.

There are many quantitative (Cutumisu et al, 2021; Cift¢i & Topgu, 2022; Jin &
Cutumisu, 2023; Kaya et al., 2019; Yadav et al., 2014; Zha et al., 2020) and qualitative studies
(Butler & Leahy, 2021; Dag, 2019; Hunsaker & West, 2020; Piedade et al., 2020; Umutlu, 2022)
having investigated the place of CT in teacher education in the literature. Most quantitative
studies in the literature investigated effective ways to introduce CT concepts to pre-service
teachers. Relevant qualitative studies explored pre-service teachers’ understanding,
perceptions about, and attitudes toward CT.

Almost all of the qualitative studies in the literature either rely mostly on document
analysis of written accounts of pre-service teachers (i.e. Butler & Leahy, 2021), or their
designed learning activities, lesson plans, or projects as data collection sources (Dag, 2019).
This case study aims to examine the process of pre-service teachers’ learning of
programming skills through CT-oriented coding tasks within the context of a 14-week
required educational technology course. The central research question is “How does pre-
service teachers’ learning process of programming unfold in an educational technology
course?”. The sub-questions are: (a) What are their approaches toward CT-oriented
programming tasks? (b) What kind of challenges do they experience during CT-oriented
programming tasks? and (c) How do they deal with the challenges they experienced in CT-

oriented programming tasks?

Literature Review
Computational Thinking

Although he did not provide an operational definition for it back then, Papert (1980)
sowed the seeds of CT as a concept, by describing how children can benefit from
programming and become “epistemologists”, through “thinking about thinking” (p.19).
Wing (2006) defines CT as “solving problems, designing systems, and understanding human

behavior, by drawing on the concepts fundamental to computer science” (p.33). Brennan and
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Resnick (2012) also created a CT framework that consists of three facets: 1) Computational
concepts, 2) Computational practices, and 3) Computational perspectives. Computational concepts
refer to concepts used by programmers, such as sequences, loops, parallelism, events,
conditionals, operators, data. Computational practices involve testing and debugging,
reusing and remixing, abstracting and modularizing. Finally, perspectives are about how a
programmer’s perspective toward the world changes through programming, and these are
expressing, connecting, and questioning. It should be noted that programming and CT are
not used synonymously in the framework; however, programming is one of the contexts
where CT can be sufficiently exemplified (Brennan & Resnick, 2012). As this study aims to
understand how pre-service teachers’ learning of programming by completing CT-oriented
tasks occurs, the next section presents the studies in the literature conducted with pre-service
teachers.

CT Interventions and Programming Instruction in Teacher Education in Teacher Education

Forms of CT interventions for teacher education used in the previous studies can be
categorized under two main headings: Fully CT-oriented courses or trainings, and CT
modules integrated into educational psychology or educational technology courses.
Regardless of their modes, the CT interventions in the research are generally composed of
two main parts: Introduction of CT basics, concepts and practices, and designs of lesson
plans or a set of learning activities. Different CT practice platforms and tools were used,
including Scratch, LOGO, Basic, Alice 3, and robotics. Some interventions were directed at
pre-service teachers studying at different educational departments (Umutlu, 2022), some
were directed at Informatics majors (Piedade et al., 2020), and some to STEM teachers (Ciftgi
& Topgu, 2020).

Several studies that incorporated a stand-alone CT training or a course oriented
towards CT were identified (Albayrak & Ozden, 2021; Bal et al., 2022; Butler & Leahy, 2021;
Dag, 2019; Kaya et al., 2019; Mouza et al., 2017; Umutlu, 2022). Their duration varied from 7
to 15 weeks. Most of the studies were conducted within the scope of the courses in the
faculties of education. Some other studies (i.e., Ateskan & Hart, 2021; Ciftci & Topgu, 2022;
Hunsaker & West, 2020; Mugayitoglu, 2016; Piedade et al., 2020; Yadav et al., 2014, Zha et al.,
2020) were conducted in CT modules integrated into different educational courses. The

duration of the intervention ranged from one week to three weeks.
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In almost all the reviewed studies, there is a reference to the effectiveness of the CT
intervention applied with pre-service teachers, and most of them measured this effectiveness
through more than one outcome. These are pre-service teachers” CT abilities, skills,
pedagogical knowledge, and their self-efficacy in teaching in terms of CT. How pre-service
teachers conceptualize CT and its practices, components, and aspects is another common
investigation (i.e. Butler & Leahy, 2021; Cift¢i & Topgu, 2022; Mouza et al., 2017; Umutlu,
2022). Pre-service teachers’ perceptions towards the implementation of CT itself or CT as a
pedagogical tool are also explored (i.e. Kaya et al., 2019, Mugayitoglu, 2016; Piedade et al,
2020).

The findings of these studies demonstrate that CT interventions — either full courses or
short trainings- can yield an improvement in pre-service teacher’'s CT and programming
skills (i.e., Ateskan & Hart, 2021; Butler & Leahy, 2021; Umutlu, 2022). However, integration
of CT into pedagogical knowledge and skills (Bal et al, 2022), and forming accurate
conceptions regarding CT (Mouza et al., 2017) were found to be areas of struggle although
the attitudes of pre-service teachers toward CT interventions were mainly positive (Dag,
2019; Kaya et al., 2019; Mouza et al., 2017).

Jin and Cutumisu (2023) used different machine-learning methods to predict the pre-
service teachers’ CT skills (n=93). The intervention was a CT training module on Scratch and
they used CCTt, a perception survey and a demographic survey to collect data. According to
the findings, the best-performing Decision Tree method yielded that three factors (time spent
in training, prior CT abilities, and perceptions of difficulty) can predict their CT skills. These
two model-building studies show us that pre-service teachers’ attitudes, time spent in
training, and perceptions of difficulty are among the factors predicting their CT skills.
Therefore, it is important to understand the challenges pre-service teachers experience while
learning programming in the context of CT and take their opinions about these into
consideration to be able to design better learning environments.

Programming serves as a potent tool to bolster the CT skills of learners as they are
expected to use computer science principles while coping with programming challenges
(Kazimoglu et al, 2012; Lye & Koh, 2014; Qualls & Sherrell, 2010). Programming
encompasses a series of commands directed towards a computer to devise solutions for
coding challenges using a programming language (Lye & Koh, 2014). Proper coding in a

programming language necessitates problem comprehension, algorithm formulation, and
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algorithm implementation (Kazimoglu et al.,, 2012). Moreover, programming should be
integral to K-12 education so that students can acquire 21st-century skills (Coklar & Akgay,
2018).

Efforts have been made by global initiatives to integrate CT into K-12 curriculum in
several countries (Buitrago Florez et al., 2017). Furthermore, several teacher education
programs include computer science courses to help future educators understand how CT
aligns with their disciplines (Yadav et al., 2014). Nevertheless, teacher education curricula
fall short in adequately teaching CT through programming (Yadav et al., 2014). Additionally,
studies (e.g., Denning, 2017; Grover & Pea, 2013) highlight teachers' insufficient knowledge
in effectively integrating CT into K-12 learning environments, attributable to the dearth of
programming courses in teacher education programs (Burden, et al., 2016). Revising teacher
education curricula and introducing novel approaches to programming education are
imperative to address this deficiency (Instefjord & Munthe, 2017).

Relevant literature also shows that even though the existing CT modules or courses
designed for pre-service teachers have accomplished a certain level of improvement in CT
skills, it is vital to tailor such interventions according to the further needs of pre-service
teachers so that they can benefit from them best. Therefore, there is a need to fully
understand the perceptions, challenges and the strategies employed by pre-service teachers
during programming CT-oriented tasks. Further exploration of pre-service teachers” learning
of programming and CT by eliciting their contextualized experiences in their learning
environments can contribute to research and help with designing better CT interventions
that include programming instruction.

Use of Scratch as a Programming Tool in Teacher Education

Several programming tools have emerged specifically catering to beginner
programmers. Designed and developed as a visual programming language by the
Massachusetts Institute of Technology (MIT) Media Lab in 2008, Scratch aims to make
programming accessible for children, adolescents, and novices. Visual programming
languages, such as Scratch, facilitate the learning process for inexperienced programmers by
reducing the complexity through visual elements, as noted by Maloney et al. (2004) and
Wakil et al. (2019).

According to Maloney et al. (2004), Scratch empowers programmers to create

multimedia projects incorporating graphics, animation, music, and sound. Moreover, as Ilic
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(2021) highlights, Scratch enables the creation of video games, animations, and interactive
stories. Scratch also supports the development of various programming activities that engage
learners and contribute to the enhancement of their CT skills (Fagerlund, et al., 2021). As the
current study focused on learning programming and CT of pre-service teachers, who are
inexperienced programmers, Scratch was found to be appropriate to use in the context of the

study.
Method

This qualitative study employed the case study design (Yin, 2014). A case study is
suitable for understanding a phenomenon in a bounded system. As Flyvbjerg (2011) defines,
“Case study is an intensive analysis of an individual unit (as a person or community)
stressing developmental factors in relation to environment” (p. 301). Since the aim of this
study is to explore a particular developmental phenomenon and process, which is pre-
service teachers’ development of programming and computational thinking skills, an
educational technology course offered to pre-service teachers has been chosen as the case. By
delving into the details of this learning environment using a case study approach, it is
possible to draw a better, contextualized picture by setting boundaries within a single
course. Also as Merriam (2009) states, case studies are particularistic. That is, that particular
case is important for what it can reveal. Since the case is a course oriented at programming
and CT skills, taken by novice coders, it provides necessary information in order to
understand the phenomenon.

Three participants were selected as the sample of the study as they were regarded as
the key informants while exploring pre-service teachers’ development of CT and
programming skills: Yvonne, Kyle, and Alice. All names are pseudonyms. The criteria for the
sampling were pre-service teachers’ having no programming experience and completion of
all programming tasks.

Participants and Context

Upon obtaining the ethics committee approval from the university where the study
was conducted, participants were informed about the study verbally and in written form.
Out of 22 pre-service teachers in the course, eight agreed to participate in the study and
granted their consent. Through maximum variation sampling (Merriam, 2009), which is a

type of purposeful sampling, three participants were selected for this study. As maximum
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variation method for sampling in this study was used to detect different perspectives,
increase the variation in the findings and trustworthiness of the study (Creswell, 2013), the
three participants were selected from different departments: Math and Science Education,
Foreign Language Education, and Chemistry Education. Two criteria were used for
purposeful sampling: a) pre-service teachers’ having no experience in programming and b)
their completion of all programming tasks. By using these criteria for purposeful sampling, it
was ensured that the participants were the key informants for this case study. Profiles of the
participants, prepared using the data coming from the observations and the interviews, can
be found below. They were from different departments, and they had varying levels of
motivation toward the course, as the course instructor and the researchers’ observational

notes indicated.

Yvonne.

Yvonne was a 22-year-old female, studying Mathematics and Science Education at the
time of the study. She had no previous coding experience. She had some experience with
digital drawing software, but she said that this did not make her a programmer. She believed
that by using her knowledge of Scratch, she would be able to design better instructional
games on more complex platforms in the future. She was quite articulate with her specific
experiences on Scratch. She was able to accurately describe the functioning of CT concepts
she used such as loops, conditionals, and sequencing. When she was working on a project,
she used CT practices such as abstraction and being incremental. Sometimes she struggled
findings ideas during Scratch tasks requiring creativity, yet she usually finished the tasks
quite fast. The programs she created throughout the course met the task requirements with
adequate complexity. She was able to include the target code blocks of the week in her

designs properly and thus demonstrated her CT skills to produce functional projects.

Kyle.

Kyle was a 22-year-old male, studying in the Department of Foreign Language
Education when the study was conducted. He did not have any previous coding experience.
He had a solid understanding of the role of technology in instruction. He acknowledged the
fact that his future students not only would be more competent in technology but also would

demand the use of it in classrooms. He was aware that he should be technologically
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competent as a teacher. Like Yvonne, he was able to correctly describe how CT concepts
work on Scratch. He mentioned that he completed the tasks quickly in the classroom since he
did not experience creative difficulties. Although he was an early finisher, when the
programs he produced were examined, it was found that sometimes they were too

simplistic, although they functioned smoothly.

Alice.

Alice was a 24-year-old female, studying in Chemistry Education at the time of the
study. Like Yvonne and Kyle, she had no previous coding experience. She was older than her
classmates and had a more loaded course schedule. She was fairly good at describing CT
concepts, but sometimes she had trouble remembering how exactly they work. She
frequently referred to being incremental and trial and error when she felt stuck during
programming tasks. Sometimes she could not finish them during class time, and she needed
to complete them at home, which made her feel bored. She also missed some of the classes
and this classroom attendance issue might have hindered her CT improvement. It was
observed in the classes that certain misconceptions or gaps persisted in terms of her coding
knowledge and skills, which also revealed itself through her appeal for the instructor’s help
about basic CT concepts, such as sequences or loops in lab sessions in the later weeks of the
semester.

The context of the study was an educational technology course compulsory for 3rd
and 4th-year pre-service teachers from different departments in a public university in
Turkey. In a 14-week semester, two class hours (50 minutes each) of discussion sessions, and
two class hours (50 minutes each) of laboratory sessions were held on separate days every
week. The focus of discussion sessions was to develop an understanding of the theories and
practices for the use of technology when designing instructional materials. The laboratory
sessions focused on the practice of these ideas using Scratch, which is a block-based
programming platform. And, the data of the study were collected during the laboratory
sessions of the course.

The curriculum implemented in the lab sessions of the course was adapted from
Getting Unstuck Curriculum, a Scratch curriculum developed by the Creative Computing

Lab at the Harvard Graduate School of Education (2021). In a typical laboratory session of

WL
Journal of Computer and Education Research @ Year 2024 Volume 12 Issue 23 292-318

299


http://orcid.org/0000-0002-0487-6849
http://orcid.org/0000-0002-2030-2626

Sener & Umutlu

the course, the instructor introduced the CT concept/Scratch code of the week. Pre-service

teachers completed two “Explore”, and two “Create” tasks (see Table 1).

Table 1. Task descriptions

Task Length

Description

Explore 1 ~20 mins

Students are provided with example Scratch projects including the target
code(s) of the week, and they are expected to “explore” how they work.

Explore2  ~20 mins

Students are given image(s) of code blocks, and they are expected to “read”
them and post their answers on the discussion forum on the classroom
Moodle page.

Create 1 ~30 mins

Students are provided with a Scratch project which does not work properly,
and they are expected to detect the problems, and debug them.

Create 2 ~30 mins

Students are expected to create their own mini projects including the target
code(s) of the week.

In Explore 1, they examined one or two Scratch projects with target codes (When

Clicked, Loops...) and how the codes were used. In Explore 2, pre-service teachers

deciphered the functions of codes looking a screenshot of another project (see Figure 1). In

Create 1, they were given an ill-structured problem on Scratch and they made it work by

remixing it (see Figure 2). Finally, in Create 2, they created their own short projects by using

the target code of the week. They were given time until the end of the day if they could not

finish the last task within the class hour. When they finished, they posted the link to their

Scratch projects, and their projects were assessed with a pass/fail system.

Read the code lor this Color Sensing proect and answer the questions below
- First, read the “when clicked™ code undee Square and explain i

Then, read the “foraver” and “iffelse” codes and explamn it
- How does Color Sensing occur in these codes?

Figure 1. Explore 2 example task
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2 “ Instructions

Figure 2. Create 1 example task

Data Collection Procedures

Data for this study were collected from two main sources over 14 weeks. The first
author observed all the lab sessions where participants completed programming tasks on
Scratch and took notes. Each of the 14 weekly lab sessions took approximately 100 minutes.
The second author, who was also the course instructor, took notes of critical instances during
the lab sessions. Based on the observation notes, the quality of participants’ lab task
completion, and the area of their teaching, three participants were invited for semi-
structured qualitative interviews in the last week of the study. The first author conducted
three semi-structured interviews each of which took about 40 minutes with the three
participants in April 2023. Interview questions were prepared based on the research
questions of the study, with the goal of examining participants’ learning process of
programming and CT as a whole. The semi-structured interviews included questions and
prompts, such as “Describe a typical lab session of this course to me” or “What do you do
when you're stuck in a task?” (see Appendix A for the full list of interview questions).
Additionally, Create 1 and Create 2 tasks of the participants were collected. In total, the
dataset of the study included observation notes of important situations from 1400-minute lab

sessions, three interviews, and programming tasks.

Data Analysis

Thematic analysis was employed to analyze the dataset of the study. Audio
recordings of the interviews were transcribed through an automatic speech recognition
system called Whisper (OpenAl, 2022). First, the interviews analyzed through open coding
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(Creswell, 2013) on MAXQDA (VERBI Software, 2023) to see emerging salient patterns from
the data. Then, the whole dataset (interviews, observations, and programming tasks) was
examined through focused coding (Saldana, 2013) based on the CT framework (Brennan &
Resnick, 2012). In the first cycle of coding, the authors analyzed one interview independently
and then discussed the codes they drafted. Upon reaching a consensus, the first author
drafted a coding scheme. The second author provided peer debriefing on the codebook.
Based on the agreed-upon codebook, the first author analyzed the other two interviews and
observation notes. After three cycles of coding and revisions, 4 categories and 13 codes were
extracted, which can be seen in Table 2. The second author provided a review on the
analysis. From those categories, the authors together crafted three themes. External peer
experts who were not involved in the process of data analysis were also consulted for

review.

Trustworthiness

To ensure trustworthiness of the study, the observational data were collected of a
rather long period of time, which is 14 weeks. Also, three key informants with a varying
observed classroom engagement were selected for interviews, and their programming tasks
were also analyzed for the purpose of data triangulation. During the data analysis, two
researchers coded the data independently and then came together to reach a consensus on
the codes and categories to ensure researcher triangulation (Lincoln & Guba, 1985).
Afterwards, the authors formed the themes based on the data analysis. Finally, peer
debriefing (Cooper, et al., 1998) over all the codes, categories, and themes was given by an

external peer expert, who was well-versed in computer science education.

Findings
Analysis of the dataset yielded the following themes: (1) Pre-service teachers, as novice
coders, prefer more structured and visually well-designed tasks that would encourage them
to produce more codes, (2) How much they struggle through creative and cognitive
challenges seems to determine the quality of pre-service teachers’ programming, and (3)
Being novice coders, pre-service teachers rely mostly on external resources, trial-and-error or

remixing to overcome different types of challenges they encounter during programming.
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Theme 1 — Ways of Being Productive during Programming

Findings of the current study indicate that when the tasks were found interesting and
visually well-designed by the participants, they became willing to be involved in coding
more. In the interviews, participants expressed their opinions regarding the laboratory
sessions and the programming tasks they completed. For instance, Yvonne emphasized that
when the initial tasks (Explore 1, 2, and Create 1) were not well-structured and interesting
enough, she got lost in the last task (Create 2) and did not know what to do to complete it
properly:

As I said, sometimes Create 1 tasks are not so good, sometimes they are not so

interesting. In this case, I don’t know how to complete Create 2. For example,

sometimes I ask myself ‘"How should I use [this code]?’ [...] But that Question-Bot task
was really nice, to be honest. It was quite interesting. It was well thought.

Yvonne also added that she found Create 2 tasks more fun as they were free to create
any projects as long as they used the target code of the week. Yet, in the cases that she did
not have any idea about what her Create 2 project could be like, she struggled: “Create 2 can
be more fun because we are more independent [while coding the programming task].
However, if I do not have any idea to present, it can be a problem”.

When her Create 2 tasks were examined for the “Question-Bot” week, it was seen that
her enjoyment of the Create 1 task was partially reflected on her Create 2 task. In that week,
participants were supposed to complete two Create 1 and Create 2 tasks (Random and Ask &
Answer). Although her first Create 2 task (Random) was quite simplistic and uncomplex -
perhaps due to time constrains, she produced a well-designed program with a good
narrative in her second Create 2 task (Ask & Answer). This can be associated with her
willingness to complete the Create 1 task (Question Bot) of that target code. That is, as the
task was structured and visually well-designed one, it might have encouraged Yvonne to
produce well-designed program that includes several codes working properly for the
following task (Create 2).

In addition, as Kyle stated at the interview, when the tasks did not require them to
create new codes, but just to examine given ones, they were not very useful for participants’
learning of programming.

Create tasks are fun. We solve problems in one of them, and create something new in

the other. But, in Explore tasks, we write something. We try to explain the codes in
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Scratch projects using our own words. For example, “This code was used here
because of this”. Yet, to me, it seems like a waste of time. Because I see [the codes]
right there, but we need to write [what we see]. But it goes fast. Still, I don’t know,

they don’t seem beneficial.

Even though Kyle found Create tasks more fun, he stated that he did not deem it
necessary to put a lot of effort in his choice of sprites on Scratch. That is, he emphasized that
he focused on the quality of coding rather than visual design of the tasks.

I figured out the platform more or less. I know some sprites and almost always use

those in my projects. Some of my classmates, for instance, find pictures, background

images, and characters online. To be honest, I don’t do it. I don’t care about that
aspect of the task.

His comments in the interview aligned with his coding performance in many of the
Create 2 tasks he produced. When his Create 2 tasks were examined, it was found that most
of his projects were either too simple, incomplete or did not include the target code of the
week. Moreover, he used the same sprites as his characters in multiple projects, as he also
mentioned in his interview (see Figure 3). Therefore, it can be concluded that he may not
have put enough effort in his Create 2 tasks. That is, he aimed to just program the target code
of the week properly, and he did not make an effort for creating visually well-designed

programs that may have a context.

Figure 3. Kyle’s three different create 2 tasks
Participants also emphasized that more structured tasks and examples would be
helpful scaffolds for them during programming. For instance, Alice stated “Sometimes we

can’t apply the things we learned. [...] If we were given more examples, different examples,
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it would be easier.” Similar to Alice, Yvonne highlighted that being completely free while
completing programming tasks may sometimes be very challenging for novice coders:

Perhaps there could be something that will make it easier in Create 2. I got everything

at my hand in Explore 1 and Explore 2. Similarly, [l have everything I need] in Create 1.

At least, there are some ideas. Then, we directly move onto Create 2. We have

nothing. We’re on our own. It would be better if there were some clues. Well, actually

we can get some ideas from Create 1, but still, [I struggle a bit].

As the quotations above show, participants expressed their willingness to complete
the tasks that were visually well-designed, structured, and complex in their perception.
When the programming task had a meaningful and motivating context, and the sprites and
background images were consistent with each other, the participants demonstrated higher
engagement with programming. It can be concluded that learners who are inexperienced in
programming may value tasks more if they can clearly decipher the task requirement and its
objective. For example, if the tasks involve problem-solving and debugging or require
programming a contextual project such as a game or a story, then novice coders” engagement
and motivation get higher. If they do not see the rationale behind the tasks, such as Explore 2
which involves code reading, they might not develop a positive attitude.

Theme 2 — Challenges

Based on the analysis of the study dataset, it can be inferred that participants
experienced technical, creative, and cognitive challenges during programming tasks. During
their programming, technical problems were usually caused by the web-based platform of
Scratch. For instance, Yvonne mentioned that sometimes Scratch platform did not allow the
user to add sounds. Participants usually could not figure out how to overcome these
technical problems as they did not have a control on the coding platform itself.

This situation was also apparent in the analysis of participants’ Create 2 tasks. In the
second week when the participants worked on Parallelism, Kyle and Alice fixed their
programs successfully. However, Yvonne did not share the link for her program. Yet, instead
she posted a comment in which she told that the sound was not working properly, and she
could not make one of the sprites work at all. Such technical problems might create
frustration and lead novice coders, like Yvonne, to give up during their debugging processes.

When it comes to creative and cognitive challenges, findings of the present study

demonstrate that how much they struggle through these challenges seems to determine the
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quality of pre-service teachers’ programming. For instance, both Yvonne and Alice touched
upon the creative and cognitive challenges they had during Create 2 tasks. They struggled to
find novel project ideas. To illustrate, Yvonne described how difficult for her to come up
with a story where she could use the target code block of the week. This situation seems to
have involved both a creative struggle, such as finding a meaningful story context and a
cognitive challenge as she was expected to integrate the target code block into that story:
“Sometimes it takes time to decide on your story and decide how to use the codes. 2 or 3
weeks ago, there was one time that I didn’t know how to present that code and it took long
for me to complete it. I submitted the assignment very late at night.” Similarly, Alice
acknowledged that she had experienced challenges: “Sometimes, I say ‘OK” but actually it's
not OK. It either works wrong or it doesn’t work like I want it to [...] And this challenges me,
sometimes.”

In Yvonne’s case, it can be clearly seen that some of her tasks were creatively
uncomplex. She usually preferred to design projects, which worked properly in terms of the
target codes but had simple scripts. This was consistent with the comments she made in her
interview where she mentioned that she sometimes struggled creatively.

Examination of Alice’s Create 2 tasks yielded a quite interesting picture. She also
mentioned her creative struggles in the interview; however, some of her projects were quite
creatively designed with complex and meaningful scripts with visually well-chosen images.
For instance, in her Key Press and Loops tasks, she used high-quality background pictures
she searched and found outside the Scratch platform. The sprites she used were also usually
consistent with the backgrounds. She was able to design functioning games, with an
authentic narrative. For instance, in the Key Press task, she designed a game where the user
controls the crab and catches the fish (see Figure 4). Therefore, even though she mentioned
creativity as one of her biggest challenges, she was occasionally quite good at designing

creative tasks.
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Figure 4. Alice’s key press task

On the other hand, her struggle in terms of creativity was visible in some of her tasks.
For instance, in her Random task (see Figure 5), there were problems with the design. The
basketball was larger than the basket, and there was an unnecessary sprite (X button) near
the basket, which she used to write a conditional block for “if the ball touches X”. Also, the
cartoonish style of the basketball player did not align with the style of the realistic
background. Given that Create 1 tasks were also more compelling compared to previous
weeks and they were supposed to work on two target codes (Ask and Answer & Random) in

that week, this cognitive challenge may have led her to allocate less time on creativity.

Figure 5. Alice’s random task

In contrast, Kyle stated that he did not experience any creative backlash because he
had already started to think about potential project ideas during Explore 1, 2, and Create 1

tasks. And he stated he struggled only in one of the tasks:
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I usually complete the tasks in 10 or 15 minutes, because I usually have an idea
before. [...] Let me give you an example. Most probably, the most challenging task for
me was Question-Bot. No other task challenged me more. It was hard to understand
why some codes were working and others not. [...] What I mean by struggle is that it
took me 5 or 6 minutes. Normally it takes much shorter. But this task was a bit more
complex.

On the other hand, as the analyses of his interview and Create 1 and Create 2 tasks
showed, he may have not experienced any creative challenges because he did not aspire to
be creative as his classmates did. While Yvonne and Alice spent longer time in the classroom,
Kyle was quick to finish the tasks. However, when the quality of the programs they
produced were examined, it was seen that even though Yvonne and Alice experienced more
challenges, their Create 2 tasks were more complex and had higher quality than the ones Kyle
completed.

When it comes to the cognitive challenges that they experienced in Create 1 tasks, it
can be concluded that although they were mostly able to address and fix the bugs in the
programs, they had some issues from time to time. For instance, in the first When Clicked
debugging task, Yvonne and Kyle did not set the original position for one of the sprites when
green flag was clicked; therefore, the end program did not work properly. It might be due to
the fact that this was the first week of Scratch tasks, and they might not have been capable of
the basic working principles of the platform.

In the debugging tasks directed at the code categories of Loops, Broadcast, Color
Sensing, Random and Ask & Answer, participants demonstrated partial success. For
instance, in Loops task, Kyle did not use the Repeat block at all, which he was supposed to
do in order to get rid of the repetitive code blocks (see Figure 6). When all the projects she
completed were examined, it was clear that her conceptualization of Loops was limited to

the Forever block (see Figure 7). That is, she never used the Repeat block in her projects.

WL
Journal of Computer and Education Research @ Year 2024 Volume 12 Issue 23 292-318

308


http://orcid.org/0000-0002-0487-6849
http://orcid.org/0000-0002-2030-2626

Sener & Umutlu

Qlde o sece to x @ ¥ o

# towhng Mouset = T s

Figure 7. Alice’s loops task

To give another example, Yvonne did not use any Broadcast blocks at all in the
Broadcast task but relied on Wait blocks, which showed that she might have had
misconceptions about how Broadcast block worked. However, in the following week’s task
(Color Sensing), she was able to produce properly-working Broadcast chains.

In Random and Ask & Answer tasks, participants fixed most of the codes, but none of
their debugged programs were fully functioning. They either forgot to fix one of the bugs or
simply did not know how to do, so they left it as it was. This situation might have been due

to the fact that they were assigned to complete two complex tasks in one laboratory session
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in that week, and they may have been overwhelmed by the cognitive challenges while
programming of the tasks. Key Press, Variables, and Lists tasks were successfully completed
by the participants. This might have stemmed from the fact that these three tasks required
them to solve only one or two issues, unlike the previous tasks.

While dealing with programming tasks, the novice coders were expected to
experience such creative and cognitive challenges. Findings of the current study show that
while handling those challenges, participants usually tended to produce more codes, which
resulted in more complex programs. In other words, cognitive and creative challenges seem
to not only have a role in the time spent in task completion, but also in some cases, in the end
product designed by novice programmers.

Theme 3 — Overcoming Challenges

As described above, participants experienced several challenges during programming
tasks in a 14-week semester. To cope with these challenges, they employed different
strategies, such as using external resources, trial-and-error while programming, or remixing
of codes. For instance, they referred to in and out-of-class resources, and one of the coping
strategies was appealing for the instructor’s help as Yvonne mentioned: “Teacher, teacher!
Can you help me? [...] There were probably many times I pinned down the teacher.” From
time to time, especially for Create 2 tasks, Kyle sought for instructor’s help and approval
when he was not sure about whether the program he had created met the task requirements
or not: “I asked questions to the lab assistant a few questions during Create 2: “Can you
check my progress, does it look correct?”. I ask questions when I doubt it, because we are
graded on that.”

When participants did not have time to ask for help from the instructor during the
laboratory session, they preferred to resort to external resources, such as tutorial cards on
Scratch website and other websites on the Internet. That is, using in or out of class materials
during the challenges was another strategy for participants. As the interview data indicate,
Kyle used Scratch tutorial cards while he was creating his own program for the Question-Bot
task, whereas Alice preferred to find some external resources on the Internet and Yvonne
watched tutorial videos about how to make codes work properly on Scratch.

Trial-and-error was also used frequently as a cognitive strategy during challenges,
and this helped them figure out where the problem was in codes when they were stuck.

Particularly, Yvonne used trial-and-error as a kind of debugging strategy: “Sometimes, I
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watch somebody else’s video, or read the codes step by step, again and again, until it works.
I have to try until it works. I don’t have any other choice anyway.” Alice, on the other hand,
used trial-and-error just to complete the task at hand: “I try out the codes. I complete the
project by trying it out.”

When participants had any cognitive and creative difficulty especially during a Create
2 task, they also sometimes used remixing as a strategy to overcome the challenge. That is,
they examined the given codes in Create 1 and remixed them by adding some other codes to
complete the Create 2 task. From the observational notes, it can be seen that this is what Kyle
mostly did to complete his Create 2 tasks. He almost never produced a new program for
Create 2 tasks, but added a few more codes into the tasks he completed in Create 1.

As seen, referring to external resources, trial-and-error, and remixing were the
common strategies participants utilized during the programming challenges. When the
participants were stuck in the tasks, they asked for teacher’s help, used Scratch tutorial cards,
and took initiative and sought out out-of-class audiovisual contents. Also, when the
programs they created did not work properly, they changed one part of the program to find
out the piece that caused the disfunction and kept doing so until the program worked
flawlessly. Remixing from previous programs was another strategy they employed
particularly when they faced cognitive and creative challenges.

Discussion and Conclusion

This study explored the process of pre-service teachers’ learning programming
through CT-oriented tasks in a 14 week- educational technology course. Throughout the
course, they examined computational concepts such as parallelism, loops and conditionals
and used them in their own coding projects (Brennan & Resnick, 2012). They also applied
computational practices such as testing, debugging, and remixing while programming the
given tasks (Brennan & Resnick, 2012).

As the data obtained from interviews and observations show, sometimes the attitudes
of novice coders toward programming tasks and in accordance with it, the time they spend
on these tasks can influence the quality of their end products. For instance, the programs
Yvonne spent more time on the tasks and created throughout the course were much more
complex compared to Kyle, who mostly had a lower engagement with the tasks as stated
above. It should be noted, however, that the time spent on tasks is not the sole predictor of

programming skills. In Alice’s case, even though sometimes she spent quite a lot of time

]
Journal of Computer and Education Research @ Year 2024 Volume 12 Issue 23 292-318

311


http://orcid.org/0000-0002-0487-6849
http://orcid.org/0000-0002-2030-2626

Sener & Umutlu

during the tasks, the end product was not always of high quality in terms of the codes she
used. However, she was sometimes able to produce creatively complex tasks. This might
have been due to the misconceptions she developed as a result of her lower motivation
during the laboratory sessions where programming tasks were completed. These findings
are partly in alignment with the studies which found that the time pre-service teachers spent
on tasks and their attitudes interplay with the development of their programming skills (i.e.
Jin & Cutumisu, 2023; Cutumisu et al., 2021).

Findings of the current study indicate that the more challenged novice coders become
through structured tasks that involve problem solving, debugging, and remixing, the more
productive they become during programming. Rather than only reading a ready-made code,
debugging, testing a program, and remixing engage novice learners of programming. As
Brennan and Resnick (2012) argue, such productive tasks that ask novice coders to use
computational practices enhance their learning process. Also, such structured and
meaningful tasks within a context help novice programmers produce more codes that work
properly (Kafai & Burke, 2013).

In the current study, pre-service teachers, as novice coders, sometimes struggle
cognitively and creatively during programming. As in the case of Alice, misconceptions or a
surface understanding of CT concepts during programming instructions may have resulted
in cognitive challenges as they are not experienced in programming (Mouza et al., 2017). This
finding aligns with previous research (i.e., Ozden, 2021; Yadav et al., 2016). The findings also
demonstrate that despite being challenged, pre-service teachers who put more effort to
overcome struggles during programming produce higher-quality codes. It can be argued
that as long as they allocate sufficient effort to fixing their programs, and as long as it yields
to resolving of the errors, even novice coders can successfully learn programming (Bers,
2019; Lee et al., 2011).

In addition, findings of the present study suggest that pre-service would benefit from
an incremental design of programming tasks. In other words, task interdependence might be
a remedy for the creative and cognitive challenges experienced by novice coders (Umutlu,
2022). Task interdependence can be defined as when sub-tasks are designed in a way to
facilitate achievement in each sub-task as dependent on one another (Miyake & Kirschner,
2014). In this way, novice coders can transition from lower-level tasks to productive tasks

more easily.
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Pre-service teachers resort to instructor’s support, external resources, remixing, and
trial-and-error to handle programming challenges they experience. Being inexperienced in
coding, if they cannot solve an issue in their programs, they either seek help from the
instructor or external resources or get involved in trial-and-error and fix the code issue.
While the former way can be explained through the need for a more knowledgeable other
(Vygotsky, 1978) in programming and direct instruction (Kapur, 2015; Klahr & Nigam, 2004),
the latter strategy (trial-and-error) can be classified as tinkering during programming (Dong
et al., 2019). Taking the fact that pre-service teachers in the current study had no knowledge
of coding into consideration, it can be argued trial-and-error and tinkering can be used by
coders regardless of their prior knowledge in programming (Resnick & Rosenbaum, 2013).
As Brennan and Resnick (2012) stated, remixing is another effective strategy especially for
novice learners of programming when they get stuck during coding.

To sum up, the study findings highlight important phases of pre-service teachers’
learning process of programming through CT-oriented tasks. It can be concluded that there
are several elements that interplay with how pre-service teachers, as novice coders, engage in
CT and how they handle the challenges encountered during programming. Within the scope
of this study, task requirements, effort put to solve code issues, and support types to
overcome challenges can be counted as a few of these factors.

Conclusions

This case study explored pre-service teachers’ learning process of programming by
completing CT-oriented tasks. It put forward how they perceived their programming
sessions, what kind of challenges they went through during their programming tasks, and
how they dealt with these challenges.

Understanding the learning processes the novice coders go through in detail is an
important step to develop more effective learning environments for programming.
Participants of this study were pre-service teachers, who could use their own programming
knowledge in their own future teaching for lesson material design or as part of their course
subject implicitly or explicitly. Therefore, on another note, the study has implications for pre-
service teacher education, and indirectly for introduction of programming by subject area
teachers in K-12 education (Yadav, et al., 2016). Examining the learning progress of pre-
service teachers is eventually a step to empower them with the tools, such as coding, which

would produce more effective results in their teaching.
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This study aimed at bringing an understanding into pre-service teachers’
development of programming and CT skills through obtaining data from observations of
critical instances in a 14-week educational technology course, programming tasks, and
interviews using a single case study design. This study may have limitations. First, the data
was collected through interviews with participants, observations and via the end product of
participants. However, no data collection was carried out regarding the participants” actual
coding process, which would require screen recording. Another drawback of the study was
participants were allowed to finish their Create 2 tasks outside of the class time, which
limited the controllability and thus may have led to fluctuations in their coding process that
could not be captured. Although it is a single case study, the number of participants who
were considered as key informants was low. To mitigate this limitation, we aimed to enlarge
the dataset by using multiple data sources. It should also be noted that participants of this
study worked only on a block-based programming platform. Therefore, experiences of
novice coders in text-based programming platforms might be different. Further research
studies with microgenetic data collection (i.e. screen recording, think-aloud protocols,
written reflections) and analysis methods (i.e. log analysis, process analysis, network
analysis) within different contexts (i.e. text-based programming, hands-on programming
with robotics) can be conducted to deeply explore how pre-service teachers experience
learning programming and CT.
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Appendix A - Interview questions

Can you state your name, age, and your department?
Did you have any coding experience before taking this course?
Let’s say I'm a friend who will take will course next year. How would you describe it to me?
What are you learning in this course?
Can you give me some examples of the concepts you are learning?
Can you explain some of them to me?
How much of your time and energy do you give to this course in a week?
What do you think the purpose of this course is?
Do you use what you have learned in this class in your daily life?
Describe to me a typical lab session of this course.
What do you do at the beginning/middle/end?
Can you tell me your feelings and thoughts during the lab tasks? You may focus on one of the
previous weeks.
What do you do during tasks?
What kind of phases do you go through?
What kind of strategies do you use when finishing the tasks? For instance, what do you do
when you're stuck?
How do you feel during tasks?
Are there any parts you feel challenged about? If yes, can you explain through examples?
Do you think this course has improved your Computational Thinking abilities?
As a pre-service teacher, what would you change about these lab tasks?
As a student who is taking such a course, how do you imagine yourself as a teacher in the future?
What kind of contributions do you think this course can make to your future teaching?
How would you use what you have learned in the labs when you become a teacher? Can you
give examples?
Is there anything you would like to add?
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